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AHomayii subipkosux ducyunniH 0aa susyeHHA Ha 3 Kypci (5 cem.)
MembpaHHi npouecn B bioTexHonorii. MembpaHHi TexHonorii
OcHoBwM peonorii Ta rigpoanHaMiKa CyLiZIbHOro cepeaoBuLLa
YnbTpasByKoBi meTogm B bioTexHonorii
3aranbHa iMyHoNoriA
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BioTexHonorii nepepobku Bigxoais
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MopgentoBaHHA 6IOTEXHONOTIYHUX NPOLLECIB Y crewuiaibHOMY 06/1aaHaHHI

Po3paxyHOK i NpO€EKTyBaHHA pepMeHTaLiMHOro o61aaHaHHA
Ob6nagHaHHA papmMaueBTUYHNX BUPOOHMUTB

MpuknagHa mikonoria

Teopis i NnpakTnKa BiOTEXHOIOTIYHOrO EKCNEePUMEHTY
MpuKknagHa enigemionorii Ta BakUMHONOTIA

OCHOBM reHeTUYHOI Ta KNITUHHOI iHXeHepil

CTpyKTypHa i NnOpiBHANbHA reHOMIKa
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bioiHkeHepin
bioeHepreTuKa
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IHCTPYKLiA KOpUCTYyBaYam KaTtanory
Kamanoz micmume _aHomoeaHuli _nepenik _QucyunnaiH, AKi _nponoHyomeca 018 0b6paHHA
cmydeHmamu_nepuwio20 (6akanaspcbKo20) pieHa euuwjoi ocgimu (BO) 32i0HO HABYAALHO20 NAAHY HA

HacmynHuili Hae4anbHuli piK.

1. KinbKictb i obcar (y Kpeautax EKTC) HaBYanbHUX AUCUMNANIH, AKI MOXe 0bpaTu cTyaeHT (BMbipKoBI
ANCUMNNIHM) BU3HAYAETbCA HaBYa/ibHMM NnaHom, a came ans lll Kypcy — 32 Kpeautn, IV Kypcy — 24
KpeanTu.

- ctyaeHTym Il Kypcy — 3 AaHOro KaTanory o6mpatoTb AUCUUNAIHU A5 TPETbOro POKY NiArOoTOBKM.
Ane gnAa NigBULLEHHA KOHKYPEHTOCMPOMOXHOCTI NPU NPaLEeBAaALITYBaHHI Ta NOKPALLEeHHA PiBHA
NiAroTOBKM A0 BUKOHAHHA AMNNOMHUX NPOEKTIB Ta pobiT 6aKkanaBpiB pekomeH0BaHO 06mpaTn
cepTudiKaTHY Nporpamy, 3a HaANPAMOM NepPeBarKHOI AiANbHOCTI Kadegpu, Ae CTyAeHT
HaBYa€eTbCA. TpMBanicTb cepTUdiKaTHOI Nporpamun 2 poku. YactuHa AUCUMNiH, WO HaBeaeHi B
AaHomy P-KaTanosi € gUcUMnAiHaMKN OFHI€ET 3 TPbOX CepTUPiIKATHMX Nporpam. Tomy CTygeHTam
PEKOMEHA0BAHO CNOYaTKY PO3rIAHYTU YMHHI cepTUiKaTHI Nnporpamm, o6paT o4HY 3 HUX, A
noTim obpaTu e no 1 AMcumniiHi Ha KOXHUIM CeEMECTP 3 AaHOro KaTasory;

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

2. Bwubip gucumnnin 3 ®-KaTtanory ctyaeHtamu nepworo (6akanaspcbkoro) PBO 34ilicHIOETbCA Ha NOYaTKy
BECHAHOro cemecTpy (0bpaHi AMCLUMNAIHM BUBY4ATUMYTbCA Y HACTYNMHOMY HaBYa/lbHOMY POLi).

3. MMpoueaypa BUOOPY HaBYanbHUX AucuMniH 3 ®-KaTanory ctygeHTamu nepworo (6akanaBpcbKoro)
PBO peanisyeTtbca yepes cneuianizoBaHy iHGopMaLiMHY CUCTEMY YHIBEPCUTETY Ta BKJ/IOYAE TaKi eTanu:
3.1. Nepwa xBuns BubOpy — 34ilMCHEHHA CTyAeHTamu BUOOPY AUCUUNAIH ANA BUBYEHHA Y HACTYMHOMY

HaB4Ya/IbHOMY pou,i. TPMBaANICTb €Tany — He MeHLwe TUXKHA. ETan KOHTPONOETLCA KypaTopamm rpyn
3 MeToto 3abe3neyeHHsA yyacTi BCix 34006yBadiB y npoueaypi sBMbopy gnucumniiH.

3.2. MonepeagHe onpautoBaHHA pe3yabTaTiB BUbopy aucumnnin i3 P-Katanory, ¢opmyBaHHS
HaBYaNbHUX rPYn/NOTOKIB AN1A IX BUBYEHHSA Ta KOperyBaHHA nepeniky AMcumniid sianosigHoro ®-
Katanory. ETan BWKOHYeTbcA BignosiganbHoi ocoboto Big HaB4YanbHoOro nigposginy —
aaMiHicTpaTopoMm cneujianizoBaHoi iHGopMaLiliHOT cucTemu Ha piBHi Kadeapwu Ta/abo paKkynbTeTy,
HaBYa/IbHO-HAYKOBOIO iHCTUTYTY.

3.3. MiaTBepAKeHHA CTYAEHTY Moro BMbopy HaBYaIbHUX AUCUMNAIH i3 P-KaTanory abo noBigomneHHn
NPO HEMOMMBICTb ¢GOpPMyBaHHA TrPYNn/NOTOKY ANA BUBYEHHA 06pPaHOi HMM HaBYa/bHOI
OVCUMNNIHM Ta NepeBeaeHHA Ha APpYry XBUAKO BUOOpY.

3.4. lpyra xBuna Bubopy — 34iCHEHHA CTyAeHTaMM BUOOPY 3i CKOPMIoBaHOro nepeniky ancumnnid e-
KaTtanory.

3.5. OcTaTouHe onpautoBaHHA pe3ynbTaTiB BUO6opy aucumnnid (dikcauis pesynbrtaTtiB BuMbopy) Ta
KoperyBaHHA CKNady HaBYaNbHUX rpyn/noTokiB ANA iX BUBYEHHS.

4. Y pasi HeMOXAUBOCTI popMyBaHHA HaBYabHOI rPynNu/MOTOKY AN BUBYEHHA NEBHOI AucumMnaiHu &-
KaTanory, ctyaeHTam HagaEeTbCA MOXAMUBICTb abo 34iNCHUTM NOBTOPHWUIA BUBIp — NpMEAHABLLUUCL A0
BXe cHOpPMOBaHUX HaBYaNbHWUX rPyn/noTokis (gpyra xsuns Bubopy), abo onaHoByBaTU 0b6paHy
AVUCUMNANIHY iHAWBIAYANbHO 3 BUKOPMUCTAHHAM 3MilaHOi GOpMM HaBYaHHA Ta iHAMBIAYyaNbHUX
KOHCYNbTaLin (MOXAMBICTb HAAAETLCA 33 OOFPYHTOBAHOK 3aABOO CTYAEHTA Ta pPilleHHAM Kadegpu,
AKa 3abe3neyye BUKNAAAHHA LiEi AnCUMnAiHN).

5. CTyaeHT He MosKe ABidi 0bpaTh OAHY 1 Ty K camMy HaBYaNbHY AUCLUMIIHY.

6. 3p06yBay, AKMI 3HEXTYBAB CBOIM NPaBoOM BMOOpPY, MOXKe OyTU 3anNncaHWin Ha BUBYEHHA HaBYa/IbHUX
Ancumniid, obpaHux 3asigysavyem BUNYCKOBOT Kadeapu A8 ONTUMI3aLLT HaBYabHUX rpyn/noTOKiIB.

7. AKwWwo 3506yBay i3 NOBaXKHOI NPUYNHKM He 3Mir 06paTh ANCUMNNIHM BYACHO, abo BUABMB NOMMUJIKY LLOAO
CBOrO BOJIEBUAB/IEHHS, BiH 3BEPTAETLCA 40 AEKaHATY i3 3aABOIO A/1A 3aNMUCy HAa BUBYEHHSA 0B6PaHMX HUM
AVUCLUMNAIH, HaAaBLIKM AOKYMEHTIB, AKi 3aCBiAYYIOTb MNOBAXKHICTb NPUYKNH. 3a8Ba Ha 3MiHY BMOIpKOBOI
Ancumnninm y cpopmoBaHOMY iHAMBIAYaIbHOMY HaBYa/ibHOMY NJ1aHi Ma€e NoAaBaTUCA He Mi3Hille HiX
3a MicAUb A0 NOYATKY CEMECTPY, B AKOMY BUKIAAAETLCA UA ANCLUNAIHA.

8. He ponycKaeTbcsa 3miHa 06paHMX AMCUMNAIH NiCNA NOYaTKy HaBYa/IbHOrO CeMecTpy, B AKOMY BOHM
BMKNA[aOTbCA.




9. OO6paHi cTyaeHTOM AMCUMNAIHM 3a3HAYAOTLCA Y MOro iIHANBIAYaNbHOMY HaBYa/IbHOMY MAaHi.

10. binbwe iHdopmaLii Npo nNopadoK peanisauii cTygeHTamu npaBa Ha BiNbHUMA BUOIp HaBYasIbHUX
AVCUMNNIH MOXHa 3HalTK y «[OJIOEHHI npo peanisauito npasBa Ha BifibHUI BUBIP HaBYaNbHUX
avcunnnid 3pgobysadamm BuLLoi ocsiTh KIl im. Iropa CikopcbKoro».

Mepenik ducyunnin 011 subopy cmyoeHmamu 2 Kypcy
(ctyaeHTM matoTb 06paTn 4 aucuunAiHM oA BUBYEHHA Y 5 cemecTpi
Ta 4 gucuMnAiHW ANA BUBYEHHA Yy 6 cemecTpi)

*CTyaeHTU MmatoTb 06paTh 4 ANCUMNNIHM ANA BUBYEHHA Y 5 cemecTpi, Npu Lbomy 3 3 HUX Le MoxKe ByTu
YyacTMHa NeBHOI cepTudikaTHOI Nporpamu, a ogHa gucumniida — byab sika 3 nepeniky AMcumniiH Ha
OaHU cemecTp, He3aNeXHOo Bif, TOro, Yn BXoAUTb Us ancumnaida go iHwoi Cl, uum Hi);

*TaK camo, CTyAeHTU MatoTb 06paTn 4 gucunnaiHn oS BUBYEHHA Y 6 CEMECTPI, NP LbOMy 3 3 HUX Le
Mmoxke byTu YacTMHa NneBHOI cepTUdiKaTHOI Nporpamu, a ogHa gucumniida — byap fka 3 nepeniky
AVCUMMNIIH Ha AAaHWU CEMECTP, HE3aNeXHO Bif, TOro, Yn BXoAuTb LS aucumniida go iHwoi CI, uum Hi).

Kadeapa, € CKNapoBOIO OAHIET 3
Ne wo Ha3Ba HaBYanbHOI gucUUNNiIiHN Cemecr cepTudikaTHUxX
BUKNaAaE€ P nporpam
1. bl MembpaHHi npouecu B bioTexHooril. 5 TakK
MembpaHHi TexHoorii
2. bl OcHoBM peonorii Ta rigpoanHamika 5 TaK
CYLi/IbHOrO cepenoBuLLa
3 bl YnbTpasByKoBi meToau B bioTexHonorii 5 TaK
4 MNb6b 3aranbHa imyHoAOriA 5 TaK
5. MNneb OcHoBwu mikonorii 5 TaK
6. MNneb bioTexHonoria npobioTukis 5 TaK
7 MNneb TexHonoria NPoAyKTiB MiKPOBHOro CUHTE3Y 5 Hi
8 KEB BioTexHonorii nepepobku Biaxoais 5 TaK
9. KEB biomeToaun 3axucrty pocaunH 5 TaK
10. | KEB OcHoBM 6ioiHDOpPMaATHKK 5 TaK
11. | KEB Ximia 6ioreHHUX enemeHTiB 5 Hi

1. bl MoaentoBaHHs 6iOTEXHONOTIYHUX NPOLIECIB Y 6 TaK
cneuianbHomy obnagHaHHi

2. bl Po3paxyHOK i NpOEKTYBaHHA 6 TakK
depmeHTaLiiHoro ob1agHaHHSA

3. bl ObnagHaHHA GapmaLEeBTUYHNX BUPOOHULITB 6 TakK

4, MNb6b MpuknagHa mikoaoria 6 TakK

5. MN6b Teopis i npakTMKa 6ioTexHONOrYHOro 6 TaK
eKCrnepumMeHTy

6. MNb6b6 MpuKknagHa enigemionoria Ta BakLMHOOrIA 6 TaK

7. N6b OCHOBM reHeTUYHOI Ta KNITUHHOI iHXKeHepil 6 Hi

8. KEB CTpyKTypHa i NOpiBHANbHA reHOMIKa 6 TaK

9. KEB MNepepobka biomacK Ta OTPUMAHHA 6 TakK
6ionnacTuky

10. | KEb bioiH»KeHepiA 6 TaK




Mepenik ducyunnin 0nsa subopy cmyoeHmamu 3 Kypcy

(ctypeHTH matoTb 06paT 3 gUCUMNNIHK ANA BUBYEHHA Y 7 cemecTpi

Ta 3 gMcUUNNIHU JNA BUBYEHHA Yy 8 cemecTpi)

Kadeppa,
Ne wo HasBa HaBuYanbHOI AUCUUNNIHK Cemectp
BUKNAAa€
1. | Bl KpioreHHe ob6naHaHHA Ta TeXHONOTIT Yy 7
6ioTEXHOIOTIYHNX BUPOOHULITBAX
2. bl YnbTpasBykoBe ob6nagHaHHA Yy dapMaLEBTUYHMX Ta 7
6ioTexHonoriYyHMx BUPObHMULTBAX
3. bl PeakTopu 6iOTEXHONOTYHMX BUPOOHMLTB 7
4, 1515) bioTexHonoria aHTMGiIOTHKIB 7
5. MNeb OcHoBM hapmaLEeBTUYHNX BUPOOHNLTB 7
6. MNn6b TexHonoris imyHobionoriyHnx npenaparis 7
7. KEB bioTexHonorii ouMLWEHHA BOAU 7
8. KEB BioiH»KeHepiA 7
9. KEB bioeHepreTunka 7

1. bl IHHOBaLiMHe o6naaHaHHA ana GapMaLLeBTUYHUX BUPOOHMLTB 8
2. bl Komn'toTepHe NPOEKTYBAHHA TEXHONOTIYHUX NPOLECIB B 8
6ioTexHonorii Ta papmauii
3. MNn6b BioTexHonoriA CinbCbKOrocnoAapCcbKUX BUPOOHMLTB 8
4. MNb6b6 BioTexHonoris xap4oBmx BUPOOHULTB 8
5. MNeb OcHoBM BUPOOHULITBA NapdyMepHO-KOCMETHUYHMX 3acobiB 8
6. KEB MpuKknagHi meToamn aHanisy AaHux y 6ionorii 8
7. KEB KoHcTpytoBaHHSA npalimepis 8
8. KEB BigHoBAtOBaHI A)epena eHeprii 8




AHomauyii eubipkoesux oucyunnin 011 eus4yeHHA Ha 3 Kypci (5 cem.)

MEMBPAHHI ITPOIIECHU B BIOTEXHOJIOTI'Tl. MEMBPAHHI TEXHOJIOT'Ti

Kadeapa, aka
3abe3neuye
BUKNAAAHHA

bioTexHiku Ta iHxXeHepii BT

PiBeHb BULLLOT
oCBiTH

Mepwnit (6akanaBpcbKuin)

Moxnusi
obmeKeHHA

HeEMae€

Kypc, cemectp

3 (5 cemecTp)

O6c¢ar

4 kpeantn EKTC

OEeHHe HaBYaHHA:

ayauTopHa poboTta — 54 rogmH (nekuii - 28 roauH, NPaKTUYHI 3aHATTA — 18 roanHKU, NabopaTopPHUX
3aHATb — 8 rOAMH)

CamocCTiHa poboTa - 66 roauH

3a04He HaBYaHHA:

ayauTopHa poboTta — 16 roamH (nekuii - 10 roanH, NPakTUYHI 3aHATTA — 2 roAUHU, NabopaToOpPHUX
3aHATb — 4 roguH)

CamocTiHa poboTa - 104 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru po
NOYATKy BUBYEHHA
AUCUUNNIHN

I'PYHTYETbCA Ha 3HAHHAX, OAEPMXaHNUX CTYAEHTaMM NPW BUBYEHHI AncUmMnAiH: di3uKa, Ximis

Lo 6yae
BUBYaATUCA

TexHonoriYHi 0co6MBOCTI MpoOBEAEHHS MpouEeciB MeEMOPAHHOIO PO3ZiNEHHA PIAKMX Ta Fa3oBUX
cymiweir. OCHOBM aHanisy iHXeHepHUX 06’eKTiB, NpoLecie Ta MmeToAaiB MeMbpaHHOro Po3AineHHs,
3aKOHOMIPHOCTI MPOTiKaHHA MNPOLECiB B MiKpobiosoriyHMX Ta dapmaueBTUUYHUX BUMPOBHMLUTBAX, a
TaKOXK i3aMKO-XiMiYHi OCHOBM, KiHETUYHI 3aKOHOMIpHOCTI nNpouecis, ¢i3MYHI BNACTMBOCTI cepenoBuLy,
Ana nobynosu membpaHHoOro obnagHaHHA.

Yomy ue
uikaso/Tpeba
BMBYATU

OucumnniHa Hapgae ManbyTHim daxiBUAM 3HAHHA 3aKOHOMIPHOCTEM NPOTiKaHHA MeMbpaHHUX
npouecis y 6ioTexHonMOriYHMX Ta GapMaueBTUYHMX BUMPOOHMUTBAX, 3 METOK NOoAanblIOro ix
BMKOPWUCTAHHA MPW aHa”i3i, po3paxyHKy Ta MPOEKTyBaHHI 0bnafHaHHA Ta TEXHOJIOTIYHMX AiHil.
MembpaHHi NpoLecn AaTb MOMKJ/MBICTb OTPUMYBATM LOMOMIKHI PEYOBUHM, AKi 3aCTOCOBYHOTLCA B
ycix dapmaueBTUUYHUX | BIiOTEXHONOrMYHUX npouecax — BOAY O4YMLLEHy i Body ANA iH eKUii.
BMOKpemntoBaTM BMCOKOMONEKYNAPHI PEYOBUHWM 3 PO3YMHIB, PO3A4inATM ra3osi cymiwi. Kpim Toro
LLUMPOKO 3aCTOCOBYHOTbCA B Pi3HUX rany3ax Bif, BUPOOHULITBA OAATY 4,0 NAIMBHUX €NE€MEHTIB.

Yomy morKHa

MpoBoAMUTM aHani3 Ta Nigbip KOHKPETHUX TEeXHONOTMYHUX pilleHb Npu peanisauii membpaHHUX

HaBYMTUCA npovecis B 6ioTeXHONOTYHMX Ta papMaLeBTUYHUX BUPOBHMLTBaAX.
Ha ocHOBI piBHAHb CTAaTMKM i KIHETUKM NPOLLECIB BigNpaLOBaTM METOANKY PO3PaXyHKIB MeMbpaHHOro
YCTaTKYBaHHA, @ TaKOX BUKOHYBATU TEXHOJ/IOTUHI PO3PaxyHKN MeMbBpaHHOro obnaaHaHHA.
Ha ocHoBi aHani3y BapiaHTiB KOHCTPYKLUii MembpaHHOro obnafHaHHA 34iACHIOBAaTU ONTUMANbHUN
BMUOip cxem anapaTis, MalLUWH, YCTAaHOBOK A4 peanisauii 3a4a4 TeXHo10riYHOro npouecy
Pe3ynbTaTu HaBYaHHA:
- BmiTi npoekTyBaTH, eKcnyaTyBaTh M 06cnyroByBaTn membpaHHi cuctemn gna dinbtpauii,
PO34iNIEHHA YN KOHLLEHTPYBaHHA 6ioNoriyHMX Ta dapmaLeBTUUHUX NPOAYKTIB.
- BmiTi 3acTocoByBaTU MeTOAM TECTYBAHHA MeMbpaHHMX MaTepianis i aHani3yBaTH ix
epeKTMBHICTb.
- BMiTV po3paxoByBaTh ePeKTUBHICTE MEMOPAHHUX TEXHONOTIM AN1A KOHKPETHUX BiIOTEXHONOTIYHMX
npouecis.
- BmiTn BUKOpUcTOBYBaTU Pi3MKO-XiMiUHi OCHOBN MeMbBpaHHMX NPOLLECiB, TAKUX AK 3BOPOTHUIA
ocmoc, ynbTpadinbTpauis, HaHOGINbTPaLiA Ta Aianis.
AK MOXHa HabyTi 3HaHHA Ta YMiHHA [03BONATb
KopucTyBaTuca - BUOMPATN KOHCTPYKLT Ta pO3paxoByBaTh OCHOBHI PO3MipK, TEXHONOTIYHI NapameTpn membpaHHoOro
HabyTumu 06/1a4HaHHA ANs NpoBeAEeHHA NPOLECiB;
3HaHHAMM i - aHanisyBaTW BiANOBIAHICTb NPOEKTHOI Ta POHOYOT AOKYMEHTALii Ha BUrOTOBNEHHS MeMBpPaHHOro
YMiHHAMM obnagHaHHA pna  bapmaueBTUUYHUX Ta OIOTEXHONOTMYHUX BUPOOHWULTB UYMHHMM CTaHAApTam,

TEXHIYHUM YMOBAM Ta iHLLUMM HOPMATUBHUM JOKYMEHTaM

- BMITU po3p0o6.1aTH CTEHA,0BI MeMbpPaHHi YCTaHOBKM | BUKOHYBaTU eKCNepuMeHTasibHI A0CNiAKEHHA
napameTpisB MembpaHHOro o61afiHaHHA 3 HAaCTYMHMM y3araJibHEHHAM pe3yabTaTiB A0CNiAKeHb.
KomMneTeHTHOCTI, AIKi MOXXHa OTPUMATH, BUBYMBLUM AaHY AUCLUNNIHY:

7




— 3paTHicTb  aHanisyBaTM  e(dEeKTUMBHICTb  MeMOpaHHUX  TEXHOJNOTM Yy  KOHKPETHUX
bioTexHoNOrYHMX npouecax Ta obupaT onTUManbHUIA TUN mMembpaHu Ta membpaHHOro
npoLecy ANs KOHKPETHOro 3aBAAHHA (OYMLLEHHSA, KOHUEHTPYBaHHA, GpaKLioOHyBaHHA).

—  3paTHicTb 3aCTOCOBYBATU iIHHOBALLIMHI NiAX04M A0 PO3P06KM Ta BNPOBaAKeHHA MEMBPAHHUX
npoueciB Ta 061agHaHHA y 6ioTexHoorivHi Ta 6iodapmaueBTUYHI BUPOBHULTBA.

—  3paTHicTb 3acTocoBYBaTM GyHAAMEHTaNbHI HAYKOBI PpaKTK, KOHUENLi, Teopii, npuHUMNN
ONA po3B’A3yBaHHA NpodeciiMHMX 3a4a4 i NPaKTUYHMX NPobBaEM Yy MeMBpPaHHI TEXHONOTI.

—  3[aTHICTb OLiIHIOBATK TEXHIKO-EKOHOMIYHY ePEKTUBHICTb TMNOBUX MEMBPAHHNX CUCTEM Ta
IXHIX CKNaZ4HWUKIB HA OCHOBI 3aCTOCOBYBAHHA aHANITUYHUX METOAiIB, NOPIBHAHHA aHANOriB Ta
BMKOPUCTAHHA AOCTYMHUX AAHUX.

—  3paTHICTb BU3Ha4aTM NapameTpy MembpaHHUX NPOLLECIB Ta 34iMCHIOBATM paLLiOHAIbHU
BMbip 06n1agHaHHA gnA iX NPoBEeAEHHA Ta BUSHAYEHHA PEXUMIB MOro poboTH B 3a4aHUX
BMPOOHNYMX YMOBAX.

IHpopmauiiiHe

Cunabyc aucumnniidy, HaB4YaibHi MOCIOHMKWM, KOHCMEKT feKuiit Towo. Mniatdopma AUCTaHUiAHOIO

3abesneyeHHsA HaB4yaHHA «CiIKOPCbKUIA»
Bua cemectpoBoro | 3anik
KOHTpoO/Io

OCHOBM PEOJIOI'Ii TA TJIPOJUHAMIKA CYLIJIbHOIO CEPEJOBHUILA

Kadeapa, aka BioTexHiku Ta iHxXeHepii BT
3abesneuye

BUKNAAAHHA

PiBeHb BULWWOI Mepwwnit (6akanaBpcbKuiA)
oCBiTH

Moxnusi Hemae

obmekeHHA

Kypc, cemectp 3 (5 cem.)

O6car

4 kpeantn EKTC, 3 AKUX

OEeHHEe HaBYaHHA:

ayautopHa poboTa — 54 roauH (nekuii - 28 roauH, NPaKTUYHI 3aHATTA — 26), camocTiliHa poboTa - 66
roavH

33a04He HaBYaHHA:

ayauTopHa poboTa — 16 roamH (nekuii - 10 roguH, NpakTUYHI 3aHATTA — 6 roaMHWU)

CamocTiHa poboTa - 104 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru po
NMOYaTKy BUBYEHHA
AUCUUNANIHN

IPYHTYETbCA HA 3HAHHAX, OAEPKaHWX CTYAEHTaMW NPU  BUBYEHHI «3aranbHa

b6ioTexHonoria», «Disnka», «IHKeHepHa i Komn’toTepHa rpadika».

ANCUMMNIH:

Lo 6yae
BUBYATUCA

OCHOBM TigpOAMHAMIKM PiAWH i rasiB Ta 0coBNMBOCTI pyXy rasopiAvHHUX i OUCNEPCHUX CUCTEM B
bioTexHoNOriYHOMY 061aaHaHHI. Qi3nMYHi NpUHUMNK pyxy bionoriyHMx cepesoBuL (piavH, PO3UKHIB,
cycneHsiit) Ta iXHi BA1IaCTMBOCTI, AKi MalOTb KPUTUYHE 3HAYEeHHA AONA NPOeKTyBaHHA biopeaKTopis,
onTuUMisauii npouecis pepmeHTaLi, O4MLLEHHA BOAW TA TPAHCNOPTYBAHHA BionoriyHMX maTepianis.

Yomy ye
uikaso/Tpeba
BUBYATH

OncumnniHa oxonitoe BUBYEHHA 3aKOHIB PyXy Ta NOBEAIHKM PiAMH Ta rasiB AK CyLiNbHUX CepesoBuLL,
a TAKOXK OCHOB PEO0OTii, WO A0CNiIAKYE Pi3NKO-XiMiIYHI Ta TeNN0di3NYHI BNaCTUBOCTI CybCTaHLN, WO
3Haxo4ATbCA Nif BMNAMBOM 30BHiWHIX cun. LA aucumnniHa posrnAagae TeopeTUYHi OCHOBM Ta
NPWKAAAHI acnekTn peonorii 1 riapoAMHAMIKM 3 aKLEeHTOM Ha po3B'A3aHHA 334a4y, MOB'A3aHMX i3
TpaHcnopTom Ta o06pobKoto 6GionoriyHMX MaTepianis, WO € BaXAMBUMM ANAA  ONTUMI3aL,i
6ioTexHONOriYHMX NpoLLeciB.

Yomy morkHa
HaBYUTUCA

— BmiTn po3paxoByBaTu pyx piauH i cycneHsin y TpybonpoBoaax, pesepsyapax, pepmeHTepax Ta
iHLWMX cMcTemax, Wo BUKOPUCTOBYIOTLCA B HioTexHOOrYHOMY BUPOOHULTBI.

— BmiTn po3paxyBaTu Ta nigibpaTtn Hacocu, Komnpecopu, TPY6ONpPOBiIAHY apMaTypy 3 ypaxyBaHHAM
XapaKTePUCTUK PiANH, CYCNeHsin, eMynbCili Ta iHWKUX NAMHHUX CepefoBuLL.

— BMmiTM nporHo3yBaTM NOBeAiHKY HEHbIOTOHIBCbKMX OioNOriYHUX cepesoBul, Y MPOMUCAOBUX
YMOBAX, 3aCTOCOBYIOYN MAaTEMATUYHI MOAEN.

— BmiTM po3paxoByBaTM HaMNpyKeHHA Ta LWBWAKOCTI 3CyBY MOTOKY B Ky/AbTypasibHUX piAnHax Ta
OLLiHIOBATM iXHill BNIMB HA XUTTEAIANBHICTb MiKpOOpraHiamis.

— BMiTM BM3HA4YaTU OCHOBHI Tennodi3nyHi BNACTUBOCTI piaMH i rasis, AKi BUKOPUCTOBYIOTHCA B
bioTexHonoriMHOMY 061agHaHHI.




AK MOXKHa
KopucTyBaTuca
HabytTumu
3HaHHAMM i
YMiHHAMMU

3HaHHA NPO PeOosIorivYHY MOBEAiHKY Pi3HUX PEeYOoBWH L03BONAIOTL CTBOPIHOBATM HOBI maTtepiann 3
3a4aHMMM BNACTUBOCTAMM, HAMPUKAAA, NOJIMEPU YA KOMMO3UTMU.
MOHATTA NpO NAMHHICTL | Aedopmalilo [AONOMONKYTb ONTUMI3yBaTM npouecn 06pobKu 1
TPAHCMOPTYBAHHA PiAWH Ta CYCMNEH3IN Y Pi3HMX rany3ax NPOMMUCIOBOCTI.
Po3paxyHOK Hanpy:eHb i aedopmaLiit nig 4Yac pyxy PeyYoBUMHW [A03BOJAE MPOEKTyBaTUM Binbli
epeKTMBHe i1 HagiliHe 061agHaHHA oS NnepepobKM maTepianis
3HaHHA rigpoAnHaMiKM MOXKYTb BYTM BUKOPUCTAHI A/17 BUBYEHHA KPOBOTOKY B CyAMHaX NtoguHM abo
NOTOKY NOBITPA B IereHAX MiZ Yac BANXaHHA
KomneTeHTHOCTI, AKi MOXXHa OTPUMATH, BUBYMBLUM AaHY ANCUMUNANIHY:
—  3[aTHICTb NPOEKTYBATU Ta PO3PaAXOBYBATU CUCTEMM TPAHCNOPTYBAHHA Ta 06POOKKN piaKMX i
HaniBpigKMX maTepianis y BUPOBHMUMX NpoLecax.
— 3paTHicTb afanTyBaT 06/1a4HAHHA A0 PEOJIOFIYHMX XapPaKTEPUCTMK BioNOriYHUX MaTepianis
ONA MiHIMi3aL,ii NOWKOAXKEHHA KNITUH.
— 3paTHiCTb  aHanilyBaTM riApogMHAMIYHI  npouecn Ta iX BAAMB Ha eQpEeKTUBHICTb
bioTexHonoOriyHoro obnagHaHHA.
34aTHICTb BUKOPMCTOBYBATU OCHOBI 3aKOHM TiAPOAVHAMIKM ANA BUPIWEHHA KOHKPETHMUX
iHXEHepHUX | TeXHONOTYHMX 3a4au.

IHpopmauiiiiHe

Cunabyc aucumnnidy, HaB4YaibHi NOCIBHMKW, KOHCMEKT feKuiid Towo. MnaTtdopma AUCTAHUiIAHOIO

3abesneyeHHA HaB4aHHA «CikopcbKkuii», E-Kamnyc
AUCUUNNIHN
Bua cemectpoBoro | 3anik
KOHTpPOJIIO
YJIBbTPA3ZBYKOBI METOJAH B BIOTEXHOJIOI'II
Kadeapa, aka bioTexHiku Ta iHKeHepii BT
3abesneuye
BUKNAAAHHA
PiBeHb BULWWOI Mepwwnit (6akanaBpcbKuiA)
oCBiTH
Moxnusi Hemae
obmeKeHHn
Kypc, cemectp 3 (5 cem.)

O6car

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayautopHa poboTa — 54 roauH (nekuji - 28 roauH, NPaKTUYHI 3aHATTA — 26), camocTiliHa poboTa - 66
roaviH

33a04He HaBYaHHA:

ayauTopHa poboTa — 16 roamH (nekuii - 10 roguH, NpakTUYHI 3aHATTA — 6 rogMHU)

camocTiitHa poboTa - 104 roauH

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPXKaHUX CTyAeHTaMM NPU BUBYEHHI AMCLUMNAIH: maTemaTuKa, disuka,

noyYaTKy BMBYEeHHA | GiodismKa

AucumunaiHm

Lo 6yae BuKOpWCTaHHA yNbTpa3ByKy B dpapMaueBTUUHUX Ta BioTexHONOrYHMX BUPOOHUUTBAX. OcobamnsocTi

BUBYATMUCA NPOTIKaHHA NpOLEeCciB TeN/10- MmaconepeHocy B 061agHaHHI dapmaueBTUUHMX Ta BiOTEXHONOTIYHMX
BUPOBGHMUTBAX B YMOBax Aii ynbTpasByKy. PaKkTopu, WO BAAMBAIOTb Ha iHTeHcudiKauilo Tenno-
MacoobMiHHMX npoueciB y ymoBax A4ii ynbTpa3ByKy. BnanB ynbTpa3ByKoBOi KasiTauii Ha
NPOAYKTUBHICTb 06/1a4HaHHA ANA NPOBeAEHHA NPOLECiB eKCTPaKLi, PO3YMHEHHSA, KpucTanisauii.

Yomy ue YNbTpa3ByK 3aCTOCOBYETbCA ANA PYMHYBAHHA KAITMHHUX CTIHOK (6aKTepii, APiXAXKiIB, POCAUHHUX

uikaso/Tpeba KNITWUH) 3 METOK BUYYEHHS BHYTPILHbOKAITUHHUX KOMMOHEHTIB, TaKuX K 6inku, pepmentn, AHK,

BMBYATU PHK Ta iHWi 6iomonekynu.

BMKOPUCTaHHA Y/IbTPa3BYKOBUX XBU/Ib 403BO/ISE 3HAYHO CKOPOTUTW Yac eKCTpaKuii i niasuwmnTn i
edEeKTUBHICTb.

YNnbTpa3ByK NigBULLYE aKTUBHICTb pepmeHTiB, 3abe3neuyrounm Kpalle 3miwlyBaHHA cybCTpaTiB i
NPUCKOPEHHSA peakLii.

YNnbTpa3ByKOBI XBUi BUKOPUCTOBYHOTLCA 414 CTEPUAI3aLil PigVH | MeaANYHUX IHCTPYMEHTIB 3aBAAKN
KaBiTaUiiHUM edeKTam, SKi PYMHYIOTb KAITUHU MiKPOOpPraHi3miB.

YNnbTpa3ByK 3HaX04UTb LUMPOKE 3aCTOCYBaHHSA B HioTexHosorii Ta papmalii 3aBgsKu oro
YHiKanbHUM }isMKo-XimiuHMM edeKTam, TaKUM AIK KaBiTallif, MiKpomaca, NoKa/ibHe HarpiBaHHsA Ta




NPUCKOPEHHA XiMIYHNX peaKL,in. TaKoXK BUKOPUCTOBYETLCA Y BUPOOHMUTBI Bionanuea,
bepMeHTOBaHMX NPOAYKTIB Ta iHWMX BIOTEXHOOTYHMX NpoLecax.

YNnbTpa3BYK 3aCTOCOBYETLCA A5 CTEPUNI3ALLT PO3YMHIB, 3MEHLIEHHA HaKTepiaIbHOrO HaBaHTaXKEeHHA
abo moamdikaLii MikpoopraHismis (Hanpuknag, 4na iHAYKLiT MmyTauii).

CTBOpPEHHA Y/NbTPa3BYKOM HAHOYACTMHOK Ta /NiNOCOM AnA 6iOTEeXHONOrYHUX Uinel, Takux Ak
TpaHCcnopT 6i0aKTUBHMX PEYOBUH.

YNbTpa3ByK BMKOPWUCTOBYETbCA ANA CTBOPEHHA HAHOAIMOCOM, MIKPOKAamncyn i HaHOYaCTUHOK, AKi
3aCTOCOBYHOTbCA AK CUCTEMM [OCTaBKU NiKiB.

YNbTpa3ByKoBa eMy/bCUdiKaLif CNPUAE YTBOPEHHIO CTabifibHUX eMynibCili AN Mmasei, Kpemis,
iH'€EKLiMHMX NpenaparTi..

YNbTpa3BYK NOKPALLYE PO3YMHEHHA MAJIOPO3YMHHUX PEYOBUH Y PiAKUX cepeloBULLIAX.
BUKOPUCTOBYETbCA ANA CTBOPEHHA FOMOFEHHUX PO3UYMHIB aKTUBHUX GapMaLEeBTUYHUX IHIPeAiEHTIB
(API).

MepeBarn BUKOPUCTAHHA YNbTPa3BYKY:

—  3MeHLeHHA Yacy 06pobku.

—  Bucoka edeKTMBHICTb NpoLecis.

—  36epexkeHHs 6io0riYHOT aKTUBHOCTI PEYOBWUH.

—  MiHimanbHe BUKOPUCTAHHA XiMiYHWUX peareHTIB.

Yomy moxKHa
HaBYUTUCL

3acTocoByBaTM OAeprKaHi 3HaAHHA Ta A0CBIA4 ANA PO3B'A3aHHA CKAAgHUX 33afady i npobnem y
cneujanisoBaHux chepax npodeciinHoi AianbHOCTi abo HaBYaHHI, WO nepeabavyae CTBOPEHHA HOBOTO
Ta BAOCKOHANIEHHSA yKe iCHyto4oro obnafHaHHA ANA NPOBEeAEeHHA TeNI0 Ta MacoobmiHHWMX npouecis
B YMOBaX Aii yIbTPa3BYKY.

Pe3ynbTaTu HaBYaHHA:

- BmiTn 3acTocoByBaTK ynbTpPa3BYKOBiI TexHOOriT AnAa 06pobKu bionoriyHnx o6'ekTiB: CTyaeHTH
MOBWHHI BMITM BUKOPWUCTOBYBATW Y/AbTPa3ByKoBe 0bNafHaHHA ANA NiaBULWEHHA edeKTUBHOCTI
npoueciB eKcTpaKLii, FomoreHisauii Ta iHWKWx onepaLiii 3 6iosoriyHMMM MaTepianamu.

- BMiTM po3paxyBaTh mapameTpu ynbTPa3BYKOBOrO BMJIMBY Ha Pi3Hi TMAM BionoriyHMxX cuctem:
CTyAeHTM NOBUHHI BMITM BUOMPATU ONTUMAJIbHI YaCTOTU M iIHTEHCUBHOCTI Y/IbTPA3BYKY 3a/1€}KHO
BiZ, TMUNY MiKPOOPraHi3amiB UM TKAHWH, WO 06pobasaoTbCA.

- BMiTK oUiHIOBaTM BNAMB Y/IbTPA3BYKY Ha CTPYKTYPY i GyHKLUitO KNiTUH: CTyAeHTU NOBUHHI BMITH
aHanisyBaTu 3mMiHM B Mopdoorii Ta meTaboniyHMx npouecax KAiTUH Nif, Ai€l0 PiI3HUX penmis
YNbTPa3BYKOBOrO BMN/MBY.

- BmiTM po3pobnsATH CXEMM BUKOPMUCTAHHA Y/bTPA3BYKY B MOEAHAHHI 3 iHWMMM MeTodamu
06po6bKM 6GiomaTepianie: CTyAeHTM MNOBMHHI BMITU MNPOEKTYBaTU TEXHOOFYHI NiHii, ae
NOEAHYIOTLCA Pi3Hi MeToau (yNbTpasByK + depmeHTaLifa TowWo) A1 NiABULLEHHA ePEeKTUBHOCTI
BMPOBHMLTBA.

- BmiTM NnpoBOANTU eKCcnepMMeHTaNbHI A0CNiIAKEHHA MO 3aCTOCYBaHHIO Y/IbTPACOHIYHOI 06po6KK
B Pi3HWUX ranyssax 6iotexHonorii: CTyaeHTM NOBUHHI BMITM NNaHYBATK 1 BUKOHYBATK 1abopaTopHi
€KCNepUMEHTH LLLOAO 3aCTOCYBAHHA Y/IbTPACOHIYHOT TEXHONOTIT 418 Pi3HUX Winel (Hanpuknag,
0O4YMCTKA NOBEPXOHb abo aKTUBaL,if pepMeHTAaTUBHOI 4ifNbHOCTI).

- BmitTn iHTepnpetyBaTM gaHi npo @isMKo-XimiyHi 3miHM nig 4ac Aii HM3bKOYACTOTHOrO M
BMCOKOYACTOTHOrO 3BYKA Ha Pi3Hi TUMNW TKAHWUH i MiKpoopraHiamis: CTy4eHTM NOBMHHI BMinu
po3wmndpoByBaTU pesynbTaTu AOCAIAMEHb WOAO 3MiH BNACTMBOCTEM MaTepianis nig Aieto
PiI3HOMAHITHUX PEXMMIB 3BYKOBMX XBU/b.

AK MmOXKHa
KopucTyBaTUcA
HabyTumu
3HaHHAMM i
YMiHHAMU

KomneTeHTHOCTI, AKi MOXXHA OTPUMATH, BUBYMBLUWN AaHY SUCLUMUNAIHY:

—34aTHICTb BM3HAYaTM AOUINIbHICTb BUKOPWUCTAHHA Y/bTPA3BYKOBMX TEXHOJONA ANA KOHKPETHUX
6ioTexHooriYHMX 3aBAaHb (EKCTpaKLia, cTepuaisauia, AucneprysaHHsA).

—3p[aTHiCTb NpauloBaTh 3 yNbTPAa3BYKOBMMM YCTaHOBKaMM, TaKMMU AK Yy/IbTPA3BYKOBI reHepaTopw,
KaBiTaTopwm, CTEPUANI3aTOPU Ta aHaNi3aTopu.

—34aTHICTb NOEAHAHHA Y/IbTPA3BYKOBUX METOAIB i3 TPaAULIMHUMKM BiOTEXHONOMNYHUMM Nigxodamu
ANA NiABULLEHHA eEKTUBHOCTI BUPOOHULTBA.

—3[aTHICTb BMKOPUCTAHHA YNbTPA3BYKOBUX METOAIB AN1A CTBOPEHHA MPOAYKTIB 3 MOAiNWeHUMM
BNACTUBOCTAMM (HaHOYACTUHKN, eMYIbCii, Kancy1boBaHi popmu).

—3[aTHICTb BMKOPWUCTaHHA Y/NbTPa3BYKOBUX METOAIB ANA CTBOPEHHA MPOAYKTIB 3 MOAiNWeHUMU
BNACTUBOCTAMM (HAaHOYACTUHKM, @MYIbCiT, KancyiboBaHi popmu).

IHpopmauiiiHe
3abe3neyeHHA
aucumnniim

Cunabyc aucumnnidy, HaB4YaibHi NMOCIOHMKWM, KOHCMEKT feKui Towo. MnaTtdopma AUCTaHUiNHOIO
HaBYaHHA «Cikopcbkui», E-Kamnyc
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Bup cemectpoBoro
KOHTPOIO

3anik

3AT'AJIBHA IMYHOJIOI'TA

Kadeapa, aKka
3abe3neuye
BUKNAAAHHA

MpomucnoBsoi 6ioTexHonorii Ta 6iopapmauii PET

PiBeHb BULLOT
0oCBiTU

Mepwnit (6akanaBpcbKuin)

Moxnusi
obmexeHHs,
cneuianbHOCTI, gNa
AKUX aganToBaHa
aucuunnila

HeMae€

Kypc, cemectp

3 (5 cem.)

O6¢car gucumnniim
Ta po3noain roauH
ayAUTOPHOI Ta
camocTiiiHol
po6oTtun

4 kpeaunTn EKTC (120 roamH), 3 AKKUX

OEeHHe HaBYaHHA:

ayamuTopHa poboTta — 54 roamH (Neku,ii - 28 rogmH, NPaKTUYHI 3aHATTA — 26 roguHK)
camocTiiHa poboTa - 66 roguH

3a04He HaBYaHHA:

ayauTopHa poboTa — 16 roamH (nekuii - 10 roguH, NpakTUYHi 3aHATTA — 4 rogmHu)
camocTiiHa poboTa - 104 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru po
NOYATKy BUBUYEHHA
AUCUUNANIHN

I'PYHTYETbCA Ha 3HAHHAX, OAEPMKAHMX CTYAEHTaMWU NPU BUBYEHHI AncumMnAiH: disuka, ximis, 6ionoria
KNiTUHKM, Bioximia, dizionoria nrognMHU Ta TBAPMHM, 3araibHa mikpobionoria i Bipyconoria.

Lo 6yae IMyHHa cucTema noguHu, mopdonoria Ta GyHKUii NimbaTUYHOI cMCTEeMU, aHTUTEHM Ta aHTUTING,

BMBYaTUCA peakuii aHTUreH-aHTUTINO, aKTUBALA KOMMAEMEHTY, KAITUHHWUWA IMYHITeT, perynauisa iMmyHHOI
Bignosigi

Yomy ue 3actocoByBaTM OfeprKaHi 3HAaHHA Ta AOCBi4 ANA PO3B'A3aHHA CKAAZHMX 33dady i npobnem y

uikaso/Tpeba cneuianizoBaHux coepax npodecinHoi aisnbHOCTI abo HaBYaHHI, WO nepeabavyae CTBOPEHHA HOBUX

BUBYATHU Ta BAOCKOHANEHHA YyXe BWKOPUCTOBYBAHWX METOZIB Ta MpenapaTtiB Aaa iMyHOZIarHOCTUKM Ta

imyHONPO®iNaKTUKM pALY 3aXBOPIOBaHb.

Yomy moxKHa

Pe3ynbTaTh HaBYaHHA:

HaBuYMUTUCA e BmiTM NpoBOAMTM NOLIYK Ta ONpPALLIOBAHHA HAayKOBOI /liTepaTypu 3 NUTaHb iMyHOJIOriT 3 0bpaHoi
TEMMW, OCMMUCNIOBATK 3ibpaHnit maTtepian Ta opopmatoBaTU MOro y /OTiYHY , 3MICTOBHY, TBOpPYY
poboTty;

e BMiTM pobuTn npe3eHTaLii 3a 06paHMMM TeMamMm 3 NPUKAAZHOT iMyHOAOTii;

e BmiTM aHanisyBaTW, AOCNiAKYyBaTM Ta OOFPYHTOBYBATM BMAMB PIi3SHUX UYMHHUKIB HA iIMYHHY
BiANOBiAb A4/1A PO3PO6KM ePeKTUBHUX AiarHOCTUYHMX Ta NiKYBaIbHUX 3ac06iB;

e BmiTM BUKOPMCTOBYBATM OAeprKaHi 3HAHHA Ta HaBUKM O1A OCBOEHHA CNeLia/ibHUX AUCLMMANIH Ta
B NoAanblWin AisnbHocTi y chepi imyHobioTexHoOriT.

AK MmoXKHa KomneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLUUN AAHY AUCLIUMIHY:

KopucTyBaTUcA —  3p4aTHICTb BUKOPUCTOBYBATW OCHOBHI rinoTesn, Teopii, MexaHiaMu i NOHATTA, NOB’A3aHi 3 6yao0BOtO

HabyTumu Ta 0cob6amBoCTAMM QYHKUIOHYBAHHA IMYHHOI CMCTEMM NOOUHU NS HAbyTTa dyHAAMEHTaNbHUX

3HaHHAMM i 3HaHb | MPAKTUYHMX HABMYOK 3 iIMYHONOTIT;

YMiHHAMU —  3paTHicTb aHani3yBaTM i OCMUCNIOBATM B3aEMO3B’A30K IMYHHUX KNITUH, OPraHiB, TOHKI MexaHi3mu

B33EMOZIT MiXK Pi3HUMM TAHKAMM IMYHITETY i, TaKUM YMHOM, CTBOPIOBATU QyHAAMEHTaNbHY 6asy ana
YCHiLIHOro 3aCBOEHHA Cy4acHUX BiOTEXHONOTIN Y AiarHOCTUL Ta MeaULMHI;

- 3paTHicTb 3aCTOCOBYBATM OAEpXKaHi 3HaHHA Yy MpPaKkTUYHMX chepax npodeciiHoi AiaNbHOCTI:
CTBOPEHHI HOBMX BMCOKOcNeundiyHMX MeTOAIB aHani3y, BaKuMH Ta NiKiB ona meauumHu i
BETEpPMHapii.

IHpopmauiiiHe

Cnnabyc AUCUMNAIHM, KOHCMEKT feKuii, HaB4YanbHi MOCIOBHMKKM, MeToaMyHi pekomeHaauii ao

3abe3neyeHHA BUKOHaHHA NPaKTUYHUX pobiT, E-Kamnyc, Mnatdopma guctaHuiimHoro HaB4aHHSA « CIKOPCbKMN»
AucumunaiHm

Bup cemectpoBoro | 3anik

KOHTPOJIIO
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OCHOBMU MIKOJIOI'TI

Kadeapa, aka
3abesneuye
BUKNAAAHHA

MNpomucnoBsoi 6ioTexHonorii Ta 6iodapmauii PET

PiBeHb BMLLOT
0oCBiTH

MNepwwnit (6akanaBpcbKuMiA)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ONA AKNX
afAanToBaHa
aucuunnila

HeMae€

Kypc, cemectp

3 (5 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAMUTOPHOI Ta
CaMOCTiliHOI
po6oTtun

4 kpeguTtn EKTC (120 roamH), 3 SKKX

AEHHE HaBYaHHSA:

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

3a04YHe HaBYaHHA:

ayauTopHa poboTa — 16 roa. (nekuii - 10 roa., nabopaTtopHi 3aHATTA — 6 roa.)
camocTiitHa poborTa - 104 roga.

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru go
Noy4aTKy BUBYEHHA
AUCUUNNIHN

'PYHTYETLCA Ha 3HAHHAX, OflePXKaHUX CTYAEHTaMMU NPU BUBUYEHHI AMCLMUMIH:
Bionoria kKNiTMHK, Bioximis, 3aranbHa mikpobionoria i Bipyconoris, MeToan aHanisy y 6iotexHonorii

Lo 6yae MoxoaxeHHA rpubiB i ix micue B cuctemi XuBoro CcBiTy, Mopdosoria Ta yAbTPaCcTPyKTypa

BUBYATMUCA BereTaTMBHOro Tina rpmbis, 6yaoBa rpubHOI KNITUH, TPUBHUIA FeHOM, PICT | PO3MHOMXKEHHA rpubis,
micue i posb rpubis B bioLeHo3ax, cuctemaTvka rpmbis, BUKOPUCTaHHA rpMbiB y NPOMMCAOBOCTI i
CinbCbKOMY rocnogapcrsi

Yomy ue 3paTHICTb nNpauloBatM 3 TPUMBHMMM KynbTypamMu, AOOCAIAXKYBaTU iX Ta BUKOPUCTOBYBaTU Y

uikaso/Tpeba 6ioTEXHONOTYHUX NpoLLecax; BUKOPUCTOBYBATM 3HAHHA MPO WASXM BIOCMHTE3Y MPAKTUYHO LHHWUX

BMBYATHU meTaboniTie rpubiB AN1A BAOCKOHANEHHS iCHYIOUYMX Ta PO3POBKM HOBITHIX BioTexHONOri oaepXKaHHA

BAP pi3HOro npusHayYeHHs.

Yomy moxKHa

Pe3ynbTaTh HaBYaHHA:

HaBYMTUCA e Bmitn gocniaxysaTtm ocobamsocti 6yaoBu KNiTUHM rpunbis i rpubonoaibHNX opraHiamis;
e BMIiTK pO3pPIi3HATK pi3Hi BUAN PO3MHONKEHHA rpmbiB i rpnbonoaibHMx opraHiamis;
e BMiTK BCTaHOBNIOBATM BUAOBY NPUHaNEXHICTb rpmnbis i rpnbonoaibHux opraHiami,
BMKOPUCTOBYOUM 0COB6IMBOCTI BYA0BM KNITUHM, BUAIB PO3MHOMKeEHHA, disionorii bioximii Ta
EeKOoNoril;
e BMmiTM pocnigKyBatu rpubHi depmeHTW, WO BM3HAYAIOTb iX MNPUHANENKHICTE 40 MEeBHMUX
€KONOTYHUX Hilll Ta WAAXU NPAKTUYHOTO BUKOPUCTAHHSA.
AK MmoXKHa KomneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLUUN AAHY AUCLIUMIHY:
KopuctyBaTtuca — 3paTHicTb gocniaxKyBatu mopdooriyHi, 6ioximiyHi Ta KyabTypanbHi BAAaCTMBOCTI rpubis;
HabyTumm — 3paTHicTb BUKOpUCTOBYBATU 0C06MBOCTI GYHKLIOHYBAHHA KNITUHW rpnbis i rpnbonoaibHmx
3HaHHAMM i opraHismis 414 noTpeb 6ioTEXHONOTYHMX BUPOOHULTB.
YMiHHAMM
IHpopmauiiiHe Cunabyc aucumnaiHW, KOHCMEKT NeKuii, HaB4YanbHi MNOCIBHWMKKW, MEeTOAMYHI peKkomeHaauii no
3abe3neyeHHsA BMKOHaHHA nabopatopHux pobit, E-Kamnyc, Mnatdpopma aucraHuiiHoro Has4yaHHA « CikOpCbKUA»
AVUCLUNNIHU
Bua cemectpoBoro | 3anik
KOHTPOJIIO
BIOTEXHOJIOI'TA ITPOBIOTUKIB
Kadeapa, Aaka MpomucnoBsoi 6ioTexHonorii Ta 6iodapmauii PET
3abesneuye
BUKNAZaHHA
PiBeHb BULWOI MNepwwnit (6akanaBpCbKMiA)
oCBiTH
Moxnusi HEMAE
obmerKeHHs,
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CneuianbHocTi, gna
AKUX aAanToBaHa
aucuunnila

Kypc, cemectp

3 (5 cem.)

O6car gucumnnium
Ta po3nogin roguH
ayAUTOpPHOI Ta
CaMoCTiliHOI
po6oTtun

4 kpeguTn EKTC (120 roamH), 3 SKKX

AEHHe HaBYaHHSA:

ayauTopHa pobota — 54 roamH (neku,ii - 28 rogmH, nabopaTtopHi 3aHATTA — 26 roAMHM)
CamocTiHa poboTa - 66 roauH

3a04YHe HaBYaHHA:

ayauTopHa poboTa — 16 roamH (nekuii - 10 roauH, nabopaTopHi 3aHATTA — 6 roguHKU)
camocTiiHa poboTa - 104 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go 'DYHTYETbCA Ha 3HAHHAX, OAEPXaHUX CTYAeHTaMM NPU BUBHUEHHI AUCUMNANIH: Gi3nKa, Ximia, 3aranbHa
noy4aTKy BUBYEHHA | Mikpobiosoria Ta Bipyconoris, reHeTUKa, ¢isionoria NtoanHU Ta TBAPUH, Bioximia, 6ionoria KAITUHN.
AUCUUNNIHN
Lo 6yne MikpoopraHiamu 3 NpobioTUHHMMM BNACTUBOCTAMM, OCHOBHI disionoro-6ioximiyHi BnacTUBOCTI
BMBYaTUCA nNpobioTUKiB, Cy4acHi Nigxoam A0 NPOEKTYBAHHA HiOTEXHONOTYHOIrO BUPOOHMLTBA NPOBIOTHKIB
pi3HOro NPU3Ha4YeHHA.
Yomy ue Y AMcuMnAiHI akTyanisyeTbCa NUTAHHA MONEKYNAPHO-6iOXiMiYHMX MmexaHi3miB aii npobioTukis,
uikaso/Tpeba BMCBIT/IIOIOTLCA CyYaCHi AOCATHEHHA Y rany3i AocaigxeHb Ta po3pobKM NpobioTUUHMX NpenaparTi., ix
BUBYATH NPaKTUYHOro BUKOPUCTAHHA.
Yomy moXKHa Pe3ynbTaTh HaBYaHHA:
HaBuYMTUCA e BMITM BUKOPUCTOBYBATM MiKpobionoriyHi metogu 3 meToo mopdonoro-disionoriyHoi
XapaKTEPUCTUKM MiIKpOOpraHiamiB-npobioTukis;
® BMITM OLiHIOBAaTM MiIKPOOPraHi3mMM Ha HaABHICTb NPOBIOTUYHMX BNACTUBOCTEN;
® BMITM OLiHIOBaTK NPeBIOTUYHI BNAaCTMBOCTI Pi3HUX BIONOMNYHO aKTUBHUX CMIONYK;
® BMITM aHaNi3yBaTW aHTAroHICTUYHI Ta CUMBIOTMYHI BNACTUBOCTI MiKpOOpraHiamis;
e BMITV 06MpPaTM MeToaM i 3acobu 1A MOCTAHOBKU EKCNEPUMEHTAIbHUX 3aBAaHb
AK MmOXKHa KomneTeHTHOCTI, AKi MOXKHA OTPMMATK, BUBYMBLUUN AaHY AUCLUNAIHY:
KopucTyBaTUcA - 3[aTHICTb NpaLoBaTh 3 TUMNOBUMM BiONOMIYHNUMUK areHTaMM AKi MatoTb NPo6IOTUYHI BNaCTUBOCTI;
HabyTumu - 3[4aTHiCTb OMaHyBaTM CTaHOAPTHI METOAMKM AOCNIAMKEHHA NPOBIOTUYHUX BNACTUBOCTEN Y
3HAHHAMM i MiKPOOPraHi3miB NPO- Ta eyKapiOTUYHOTO MOXOAMKEHHS;
YMiHHAMU - 3[4aTHicTb ouUiHIOBaTK Ta 06p06ATM pe3yNbTaTh eKCnepuMeHTaNbHUX AOCNIAKEHb, MOB’A3aHWMX 3

KOHTPOJIEM AKOCTi NPO6IOTHKIB Ta po3p06KO HOBUX NPOBIOTUYHUX NpenaparTis;
- 3[aTHiCTb po3pobAATU TEXHONOTYHI CXeMW BMPOBHUUTBA Pi3HUX NPOBIOTMYHMX NpenapaTis
pi3HOro NPU3Ha4YeHHA.

IHpopmauiiiiHe
3abesneyeHHA
Ancuunaiim

Cunabyc AMcUMNIiHK, KOHCMEKT NeKuih, HaB4yanbHi MNOCIBHUMKK, MeToAMYHI pekomeHaauii ao
BMKOHaHHA nabopatopHux pobit, E-Kamnyc, Nnatdpopma AucTaHUiiHOro HaBYyaHHA « CiIkOpCbKMIA»

Bup cemectpoBoro
KOHTPO/IO

3anik

TEXHOJIOI'TA ITPOAYKTIB MIKPOBHOI'O CUHTE3Y

Kadeapa, aka
3abesneuye
BUKNAAAHHA

MpomucnoBsoi 6ioTexHonorii Ta 6iopapmauii PET

PiBeHb BMLLOT
ocCBiTH

Mepwwnit (6akanaBpCcbKMiA)

Moxnusi
obmeXKeHHs,
CneuianbHocri,
ONA AKUX
afanToBaHa
aucuunnila

Hemae

Kypc, cemectp

3 (5 cem.)

O6car gucumnnivm
Ta po3noain roauH
ayAUTOpPHOI Ta
CcamocCTiHOI
po6oTtun

4 kpepguTtn EKTC (120 roamH), 3 sKKX

AEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuji - 28 roguH, NPakTUYHI 3aHATTA — 26 roauHK)
camocTiHa poborTa - 66 roanH

33a04He HaBYaAHHA:
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ayauTopHa poboTa — 16 roamH (nekuii - 10 roguH, NpakTUYHI 3aHATTA — 4 roguHu)
camocTiiHa poboTa - 104 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'DYHTYETLCA Ha 3HAHHSAX, OAEPMAHMX CTYAeHTaMM NPU BUBYEHHI ANCUMNAIH: 3aranbHa Mikpobionoris
noyYyaTKy BUBYEHHA | Ta BipycoJoris, 3arasibHa 6ioTeXHO/IOris, reHeTUKa, 3arasibHa iMyHO0Tis, OCHOBWM MiKOAOTii, MpoL.ecK
ANCUUNNIHN i anapatn 6ioTexHONOrYHMX BUPOBHMLTB.
Lo 6yne TexHoNOrii OTPUMaHHA HalBaXK/MBILWMX NPOAYKTIB 6GioTexHONOri, oAepKyBaHMX 33 AOMNOMOrOH
BMBYaTUCA MiKpoopraHiamis. Mpu BMBYEHHI AUCUUNAIHM PO3rNALAIOTLCA TEXHOJIOT, fAKi 3aCTOCOBYIOTbHCA Y
Pi3HOMaHITHUX rasly3ax NPOMUCAOBOCTI Ta MeAULUUHN.
Yomy ue OuvcumnniHa BUCBITAOE OCHOBHI PO34inn cy4acHoi NPoMUCIOBOi Mikpobionorii Ta Aa€ yABNEHHA Npo
uikaso/Tpeba OCHOBHi [AOCATHEeHHA B rany3i ¢yHAamMeHTaNbHUX A[OCAigKeHb, Ha fAKUX 6asyoTbca  pisHi
BMBYATU MikpobionoriyHi BUpobHUUTBA.
Yomy moxKHa Pe3ynbTaTh HaBYaHHA:
HaBuYMUTUCA - BMIiTM BMKOPUCTOBYBATUM METOAN  AOCAIAKEHHA MOpPO-0di3ioNoriyHOI  XapaKTePUCTUKM
MiKPOOpPraHi3mis;
- BMITM CKIapaty cxemy 6iOCMHTE3Y LiNbOBOrO NPOAYKTY, MOYMHAOUM 3 peakLilt KaTabonizmy
pocToBoro cybcTpaty;
-  BMITM BUKOPUCTOBYHOYM 3HAHHA MeTabonismy KNiTMH po3pobsATU OCHOBHI TEXHOJIOFiYHI
napameTpu biocuHTesy;
- BMITM aHani3yBaTu icHytodi cnocobu BUpOBHULTBA NeBHOT NPOAYKLi, BU3HAYaTH iX HEAO0NIKK Ta
BMBMpPATU MOKIMBI METOAM ONA YAOCKOHANEHHA TEXHOJOTIT;
- BMIiTM 0bMpaTM meToam Ta iHCTPYMEHTasIbHi 3acobu ana pos3s’asaHHA Npobsem OTPUMAHHA Ta
BUAINEHHA NPOAYKTIB MIKPOOHOIO CUHTE3Y;
- BMiTM OoTpumyBaTK B labopaTopHUX ymoBax psag, 6ioNoriYHO aKTUBHUX PEYOBMH — MPOAYKTIB
MiKpO6HOro cMHTe3y;® NiaBuLeHHA edeKTUBHOCTI MiKpobHMX BioTexHoNOril;
- BMITM BM3HAYaTW CKNAL NPOAYKTIB GepMEHTATUBHUX PEAKL,iiN, 3 BUKOPUCTAHHAM Pi3HUX SKICHUX
Ta KiNbKiCHMX MeToAiB;
- BONOAITM TEXHIKOK BMKOHAHHA OCHOBHMX aHani3iB AKOCTIi CUPOBWMHM, TOTOBOI NPOAYKLi
MiKpo6ioNoriYHNX BUPOBHULTB.
AK MmOXKHa KomneTeHTHOCTI, AKi MOXKHA OTPMMATK, BUBYMBLUUN AaHY AUCLUNAIHY:
KopuctyBaTuca — 3p4aTHiCcTb 3abe3nevyBaTy peanisalilo TEXHONOMYHOro MNPOLECYy Ha OCHOBI TEXHO/OFYHOro
HabyTumu pernameHTy, opraHisyBaTn epeKTUBHY CUCTEMY KOHTPO/ItO AKOCTI CMpPOBMHM, HaniBdpabpwukaTie Ta
3HAHHAMM i roToBOi NPOAYKLLi;
YMiHHAMMN — 34aTHICTb 3aCTOCOBYBATM 3HAaHHA 3 MeTaboniamy KAITMH nNpu pPo3pobui TexXHONOTIYHUX

napameTpiB BeAeHHSA npoLecy;

— 3[aTHICTb A0 PO3pPOoBAEHHA TEXHONOTIYHUX CXeM BUPOBHULTBA NPOAYKTIB MiKPOOHOFO CUHTE3Y
Ta aHani3y yMOB Ky/bTUBYBaAHHS;

— 30aTHICTb A0 pO3B’A3aHHA CKA3AHMX 33434 Ta MNpPaKTMYHWUX npobsiem, noB’s3aHuMx 3
YAOCKOHANEHHAM TeXHONOTT BUPOBHULTBA NPOAYKTIB MIKPOOHOrO CUHTE3Y;

— 3[aTHICTb NpautoBaTh 3 6IONOrYHMMM areHTamu, WO BUKOPUCTOBYHOTHCA Y BIOTEXHONOTIYHMX
npouecax;

— 3[4aTHICTb A0 NoLwyKy, 06pobeHHs Ta aHani3y iHpopMalii 3 pisHUX AxKepen.

IHpopmauiiiHe

Cunabyc AucuMniiHK, KOHCMEKT NeKuii, HaByaibHi MOCIOHWMKKW, MEeTOAMYHI peKkomeHgauii [o

3abe3neuyeHHsA BMKOHaHHA nabopatopHux pobit, E-Kamnyc, Mnatdpopma ancTaHuiiHOro HaB4yaHHA « CiIkopCbKMiA»
AucumunaiHm
Bup cemectpoBoro | 3anik
KOHTpOO
BIOTEXHOJIOI'II IEPEPOBKU BIJIXO/IIB
Kadeapa, aka Kadepnpa bioeHepreTnku, bioiHdopmaTuKkm Ta ekobiotexHonorii ®6T
3abesneuye
BUKNAAAHHA
PiBeHb BULWOi MNepwwnit (6akanaBpCbKMiA)
oCBiTH
Moxnusi Hemae
obmexeHHs

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeantn EKTC, 3 AKMX
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OEeHHe HaBYaHHA:
ayauTopHa poboTta — 54 roauH (nekuii — 28 roAnH, NpPakTUYHI 3aHATTA — 16 roauH, nabopaTopHi
po6oTn — 10 roamH)

CamocTiHa poboTa - 66 roauH

33a04YHEe HaBYaHHA:

ayautopHa pobota — 16 roguH (nekuii — 10 roguH, NPakTUYHI 3aHATTA — 4 roguHKU, nabopaTopHi
po6oTn — 2 roguHK)

camocTiiHa poboTa - 104 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go
NOYaTKy BUBYEHHA
AucuunaiHm

I'PYHTYETbCA Ha 3HaHHAX, OAEpPXaHWX CTYAEeHTaMM NPV BMBYEHHI AWUCUMNAIH: Ximia, Bionoria,
Mikpobionoria, 6ioximis, npomucioBa ekonoris.

Lo 6yae
BUBYATUCA

EdekTuBHI bionoriyHi, TepmivyHi meToan nepepobKyn NobyTOBMX BiAXOAiB, MPOEKTYBAHHS Cy4YacHMX
nosiroHis. BropMHHa nepepobKa Bigxoais (Reduce, Reuse, Recycle). CopTyBaHHA Bigxoais AK nepLumii
KPOK [0 3aCTOCYBaHHA MexaHiuyHo-bionorivHoro miaxoay Ana nepepobku BioxoLiB Ta BapiaHTM ix
NPaKTUYHOTrO BNPOBaAXKeHHA. YTUAi3auia npomMMCcnoBUX BiAXoais, cepen AKUX BiAXOAN OPraHiyHOro
NOXOAMKEHHS, BiAXOAM KOCMETUYHOI, Xap4yoBoi ranysi, ¢apmsiaxogm, meguydri sigxoam. MexaHiam
KOMMJEKCHOTO yNpaB/iHHA Ta 3aKOoHOAaBYa 6a3a ranysi NoBOAMKEHHS 3 BigXxoaamu.

Yomy ue
uikaso/Tpeba
BMBYATH

- Chepa NnoBoAKEHHA 3 Bigxomamm NoTpebye 3aCTOCYBAHHA Cy4aCHUX TEXHONOTIN Ta pilleHb, OCKiNbKK
Ha CbOroAHi NOBOAMKEHHSA 3 NOBYTOBMMMU Bigxoaamum B YKpaiHi OpieHTOBaHE Ha 3aXOPOHEHHS, a inle
6113bKo 5% nepepobnseTbes.

- O3HallomneHHs i3 Zero Waste: cTMiemM XUTTS 32 NPUHUMNOM KHYb BiAXOLiB».

- B paHomy Kypci BM OTpMMaeTe TeopeTuMUHe MiArPYyHTA, NMPAKTUYHI HaBUYKU ANA 3aCTOCYBAHHA
6i0TEXHONOTYHNX METOLIB NepepobKM, TaKMX AK KOMMOCTYBaHHSA, BEPMUKOMMNOCTYBaHHSA 6ioBiaxoais,
AKi HaujiNeHi Ha 3MeHLWeHHA 06’emiB BiAXOAiB, LLLO 3aXOPOHIOIOTb Ta OTPUMAHHA KOPUCHOTO NPOAYKTY
ONA BiAHOBNEHHA I'PYHTIB.

- be3neuHi 6ioTexHonoril yTUAi3aUil Bigxo4iB Aal0Tb MOXKANBICTb BUPIWIUTKN Npobiemn 3abpyaHEHHN
OOBKiNNA, oTpMMaTM [OJATKOBI MaTepianiv Ta eHeprito, AKi MOMHa BWKOPWUCTOBYBaTU ANA
rocnoaapcbkux notpeb.

Yomy moxKHa

- 3abe3neunTn nepexig 3 NEePBUHHOI CMPOBMHWU Ha BTOPMUHHI MaTepiasibHi pecypcu, OTpMMaHi B

HaBYMTUCA pe3yabTaTi nepepobku Biaxoais.
- BigHOBNOBAaTU FPYHTM LWIAAXOM BHECEHHSA 6iorymycy, KOMMOCTY OTPMMaHOro B pe3y/bTaTi
nepepobKu opraHivyHMX Biaxoais.
- 3actocoByBaTu bioTexHoorii — 6i0BMIYrOoBYBaHHSA, A8 OTPMMAHHA KOPUCHMX KOMMOHEHTIB Biaxoais
NPOMUCNOBUX NiANPUEMCTB B BYAiBHULTBI, CiNIbCbKOMY rOCNOAapCTBi Ta iHWKWX ranys3ax.
- 3actocoByBaTu 6e3neyHi, ManoBigxoAHi Ta pauioHaNbHi TeXHiYHi pileHHs (NpPoeKTu) wWoao
CKOPOYEHHA, NOBTOPHOIO BUKOPUCTAHHSA Ta BTOPMHHOI Nepepobku Bigxoais.
- OTpMMaHi 3HaHHA A03BOATL MaNbyTHIM daxiBUAM BUKOPUCTOBYBATU Cy4vacHi bGioTexHosorii. npu
po3pobui nporpam, TEXHONOTIN YyTUAI3aLT BiAX04iB MICT, CeNuLL, NPOMUCIOBUX 06’EKTIB,
- EdeKTMBHO BMKOPMCTOBYBATM 3aKOHOZABYY, HOPMATMBHY, [OOBiAKOBY niTepatypy y cdepi
NOBOAMEHHA 3 BiAX04aMW; BUKOHYBATU PYHKL,ii YNEeHiB rpOMaACbKMX eKCNepTHUX KOMICIM 3 NnuTaHb
NoBOAMEHHA 3  BiAXogamu  rany3eBOro piBHA Ta YieHiB rPOMaACbKMX  OpraHisauin
NpPUPOLO0O0XOPOHHOIO XapaKTepy.
Pe3ynbTaTn HaBYaHHA:
— PO3YMITU TEOPETMYHi Ta NPAKTMYHI MiAXoAW OO CTBOPEHHA Ta KepyBaHHA 6ioTexHONoriYHMMM
npouecamu nepepobKu BiAxXoAis;
— PO3YyMIiTM TEOPEeTUYHi Ta MPaKTUYHI nigxoaAM [0 CTBOPEHHSA Ta 3acTOCyBaHHA acouiauii
MiKpOOpraHi3amiB Ta WTamiB 418 BUKOPUCTaHHA IX B Npol.ecax nepepobku Biaxoais;
— dopMynoBaTU NIOTIYHI BUCHOBKM Ta OBFpYHTOBaHi pekomeHAalii WoAo OUiHKM, eKcnayaTauii Ta
BMPOBaAKeHHi bioTexHoMoriYHUX NpoLeciB NnepepobKku Biaxoais;
— BMITM N/NaHyBaTW, OPraHi30BYBaTW i KOHTPOAOBATU CUCTEMWU MepepobKM Bigxonis pisHOro
NOXOOKEHHS;
— 0EeMOHCTPYBaTM PO3YMiHHA HOPMATMBHO-MPABOBUX aKTiB, HOPM, NPaBWA Ta CTaHAAPTIB B ranysi
NOBOAYKEHHSA 3 Bigxo4amu;
— BUABNATN OCHOBHI YNHHWUKM, O MOXKYTb CTPMMYBATM BNPOBALMKEHHA CyYaCHUX MeTOAiB yTUAi3au,ii
Bigxoais
AK MOXHa CTYAEHT 3MOXKe:
KopucTyBaTuca - BMKOPWUCTOBYBATU CyvacHi meToau nepepobKu nobyToBMX Ta NPOMMCIOBUX BiAXoAiB y ranysi
HabyTumu NOBOAKEHHA 3 BiAX04aMU;
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3HAHHAMM i
YMiHHAMU

- BUKOPWUCTOBYBATU NPUHLMNW YNPaBAiHHA BiAXOA4aMW, BNPOBAAMKEHHA CcydyacHUx BioTexHonori B
[AaHy ranysb;

- MNaHyBaTM Ta PO3PaxXOBYBATU AINAHKM TEXHONOFYHUX cxem wWono nepepobku nobytoBux Ta
NPOMUCNOBUX BiAXOAiB;

- niabupatn BionoriuHi areHTM Ha OCHOBI iXx MiKpobionoriyHmx Ta BioXiMiYHWMX BNACTMBOCTAX ANA
KOMMOCTYBaHHSA, BEPMMUKOMNOCTYBaHHA 6ioBiaxoAis, 6ioBMAYroByBaHHA.

KomneTeHTHOCTI, AKi MOXHa OTPUMATK, BUBYMBLUW AAHY ANCLUUNNAIHY:

- 3[aTHICTb aHanilyBaTM Ta npautoBatM 3 6i0ONOMYHMMM areHTamu, fKi BUKOPWUCTOBYIOTbCA Y
6ioTexHoI0rYHMX Npouecax nepepobku Ta yTunisauii Biaxoais;

- 3[aTHICTb MPOBOAMTW aHani3 CUPOBMHM, MaTepianiB, UiNbOBUMX NPOAYKTIB BioTeXHO/MOrYHOT
yTuni3au,ii Biaxoais pisHOro NOXOAXKEHHS;

- 3[aTHiCTb edeKTUBHO BMKOPUCTOBYBATM iHCTPYMEHTU Ta METOAM A1A aHanidy, NPOEKTYBAHHA,
po3paxyHKy Ta BunpobyBaHb npu po3pobui 6ioTexHonorin yTunisauii Bigxoais pisHoro
NMOXOAXKEHHS;

- 3[aTHicTb igeHTMdiKyBaTK, dopmyntoBaTM i BUpillyBaTM iHXeHepHi npobnemn, nos’AsaHi 3
npouecamu nepepobKku Biaxoais;

- 3[aTHICTb AOCANIAXKYBATHM | BUSHAYATU Npobaemy Ta iAeHTUPIKYBaTM OOMEKEHHSA, BK/IOYAIOUM Ti, WO
nos’s3aHi 3 npobsiemammn OXOPOHU NPUPOAU, CTASIOrO PO3BUTKY, 340P0B’A | He3nekun 3 ouiHKaMmum
PU3MKiB 3aCTOCYBaHHA NPUPOLOOXOPOHHUX TEXHOOTIN.

IHdpopmauiiiHe

Cunabyc aucuumnaiHM, HaB4YasbHi MOCIOGHUKKM, KOHCMEKT nekui Towo. E-Kamnyc, TMnatdopma

3abe3neyeHHA OMCTAHUIMHOro HaBYyaHHA « CIKOPCbKUI»
Bua cemectpoBoro | 3anik
KOHTpOAO
BIOMETOAU 3AXUCTY POCJIUH
Kadeapa, aka Kadegpa bioeHepreTnku, bioiHdopmaTukm Ta ekobiotexHonorii ®6T
3abesneuye
BUKNAAAHHA
PiBeHb BULWWOI Mepwwnit (6akanaBpCcbKuiA)
oCBiTH
Moxnusi Hemae
obmekeHHA

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roanH (nekuji — 28 roguH, NpakTU4Hi 3aHATTA — 10 roaunH, nabopaTopHi
po6oTn — 16 roamH)

camocTiiHa poboTa - 66 roauH

33a04He HaBYaHHA:

ayauTopHa poboTa — 16 roamH (nekuii — 10 rogMH, NpakTUYHI 3aHATTA — 2 roAWHK, NabopaTopHi
po6oTn — 4 roanHm)

camocTiiHa poboTa - 104 roauH

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETLCA Ha 3HAHHAX, OAEPKaHUX CTYAEHTaMM NPU BUBYEHHI AUCLMNAiH: AHaTomia Ta disionoria

NoYaTKy BUBYEHHA | POCAWH, 3aranbHa Mikpobionoria Ta Bipyconoris, bioximis, biodisunka, Mpomuncnosa ekonoria, bionoris

aucumnniim KNITUHMN.

Lo 6yge OCHOBHI WKIAHWKM Ta 30yAHUKK XBOPOO pocamH. OpraHiamu, siKi BUKOPUCTOBYIOTb A1A 6io3axucTy

BUBYATMUCA pOCAWH. 3aranbHa XapaKTepucTuUKa 6ioTeXHONOrYHUX NpenapaTis AaA 3aXUCTYy POC/AWMH Ta OCHOBMU
TEXHO/IOFYHMX NpoueciB iX BUPOOHUUTBA. eHeTUYHA moaumdikaLia pocauH, AK 3acib nigsuLLeHHR
CTiIMKOCTI 4,0 XBOPOO Ta LWKIiAHUKIB.

Yomy ue 3HaHHA OCHOB 6i03axMCTy POC/INH A,03BONUTL €PEKTUBHO BUKOPUCTOBYBATU NPUPOAHI B3aEMO3B'A3KM

uikaso/Tpeba B eKocucTemax Ans niasuuieHHa 6e3nevyHocTi npoayKuii cinbcbKoro rocnogapctsa. biomeTtoam

BUBYATHU 3aXMCTYy POC/AMH KOPUCTYHOTbCA 3HAYHWMM iHTEpecomM Yy 3B'A3KY 3 pPO3BUTKOM «OpPFraHiYyHOro

3emnepobcTBa», OCKiINbKM BOHU € 6e3neyHMmu ans AOBKiNNA Ta 340poB’A AoguMHK | 6a3yoTbea Ha
NPUPOAHIN aHTaroHICTUYHIM B3aEMOAii opraHiamis pisHMX BuAiB. BUKopuctaHHA BiomeTopais 3axumcTy
POCNWH L03BONNTL 3HU3UTM aHTPOMNOreHHE HaBaHTAXKEHHA Ha HAaBKOJIMLIHE CEPeAoBULLE, OCKINbKM iX
aKTMBHE BMPOBAAMKEHHA NpU3BeLe A0 3MEHLIEHHA YacTKM XiMiYHMX necTuumnais cepes 3acobis, AKi
BMKOPUCTOBYHOTb A1 06POBKM C/T KynbTyp.
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Yomy moxKHa

B pe3ynbTaTi BUBYEHHA OUCLUMMAIHN CTYAEHTU OTPUMAIOTb 3HAHHA LWOA0:

HaBYMTUCA - OCHOBHWX LWKIAHWKIB POCAUH Ta iX MPUPOAHUX AHTArOHICTIB, AKUX MOXKHA BMKOPWUCTOBYBATM ANA
6i03axmcTy pocnuh;
- MeTOAiB BMKOPUCTaHHA MBUX OpraHiamis (Bipycu, GakTepii, HalnpocTiwi, Komaxu Ta iH.) Ta ix
npupoaHux metabonitis gna 6opoTbbu 3i WKiAHNMKaMK Ta xBOpobamu pocavH;
- MeToaiB Ta ocobsmsocTen BUPOOHMLTBA 6iOTEXHOMOFYHUX NpenapaTiB A/lA 3aXUCTy POCAMH Ta
NiABULLEHHA BPOXAUHOCTI;
- BMKOPMUCTAHHA TreHeTMYHOI Mmoguodikauii opraHiamie gnAa  nigBUWEHHA X  arpoTexHiYHuX
BNACTUBOCTEN.
YMiHHA:
- BU3Ha4aTu 30yAHMKIB XBOPOD POC/IMH Ha OCHOBI TUMOBUX O3HAK YPAXKEHHA Ta NOLUKOAMKEHb;
- niabupatn HeobxiaHi 3acobu 6io3axucTy ANA POCAUMH NEBHUX BWUAIB B 3aNeXKHOCTI Bif yMOB
BMPOLLYBaHHSA.
Pe3ynbTaTn HaBYaHHA:
- BMITU BMKOPUCTOBYBATW 3HaAHHA WOAO CTPYKTYpHOI opraHisauii ¢isionorivHnx Ta 6GioxiMmiyHUX
B/IACTUBOCTEN €YKapPiOTUYHMX Ta MPOKAPIOTMUYHUX OPraHi3miB Ta BipycCiB, AKi BUKOPUCTOBYIOTb ANA
6ioN0OriYHOro 3axmMcTy POCAMH Big, WKIAHMKIB, 1X CUCTEMATMKM Ta Kaacudikauii, 3HAYEHHA umx
OpraHiamiB y NPUPOAHMX NpOLLecax Ta arponpoMMCIOBOCTI ANA NiAbopy TEXHOMOTIN 3aXMCTy POCAUH
Ta BUH6OpPY TEXHOIOTiIN BUPOOHMLTBA bionpenaparis;
- BMIiTM BM3HA4YaTW OCHOBHMX LWKIAHWKIB POCAMH Ta NiABMPaTH iX NPUPOAHWMX aHTAroHICTiB, AKUX
MOXHa BUKOPUCTOBYBATK ANA 6i03axmCTy pOoCauH;
- BMiTU BMKOPMUCTOBYBATM XWBi opraHiamu (Bipycu, 6akTepii, HalinpocTiwi, Komaxu Ta iH.) Ta ix
npupoaHi metabonitn ana 6opoTbbu 3i WKiAHMKaMK Ta XBopobamu pocanH;
- BMITM BMKOPUCTOBYBATM 3HAHHA MPO reHeTUYHy MoAandiKauilo opraHiamiB Ans NigBULLEHHA iX
arpoTexHiYHWUX BIACTUBOCTEN.
AAK MOXKHa - aHanisyBatu edeKT bionpenapaTis Ta BU3HAYATU ePEKTUBHICTb 3ac06iB 6i03axMCTy POCAUH;
KopuctyBaTucsa - po3po6asTN HOBI 3aCc0bM 6i03aXMCTy POCMH HA OCHOBI 3HaHb MPO NPUPOAHUX BOPOFiB LWKiAHMKIB
HabyTumu POCAVH;
3HAHHAMM i - BU3HAYaTW CTilKICTb POC/INH A0 YpaxKeHb NAaTOreHHUMM OpraHismamu;
YMiHHAMU - pO3pObNATU TEXHONOTIYHI CXeMM BUPOBHMLITBA BionpenapaTis ANA 3aXUCTY POC/IVH.

KomneTeHTHOCTI, AKi MOXHa OTPUMATK, BUBYMBLUWN AaHY ANCLUNNAIHY:

- 34aTHICTb NpaLtoBaTH 3 6i0NOMNYHNUMM areHTaMu, SKi BUKOPUCTOBYIOTb A4 6i03axMCTy pOCanH;

- 3[aTHICTb NpoOBOAMTM aHani3 bHionpenapaTiB, CUPOBMHWM Aas BUPOOHMUTBA bGionpenaparTis,
HaniBNpPOAYKTIB;

- 3[aTHICTb aHani3yBaTM Ta NPOEKTyBaTU BUPODOHWMUTBA bionpenapaTiB, 34aTHICTb aHanilyBaTy,
BMKOPMCTOBYBATM Ta NiAbMPaTU METOANKN BUKOPUCTaHHA BionpenapaTiB A1a 3aXMCTy POCAUH;

- 34aTHICTb BM3Ha4yaTM 30YAHWKIB XBOPOO POCAMH HA OCHOBI TUMOBMX O3HAK YpPaKeHHA Ta
NOLIKOAMKEHD;

- 34aTHICTb aHani3yBaTK edeKT bionpenapaTis, BU3Ha4yaTM epeKTUBHICTb 3ac0biB 6io3axmucTy pocivH
Ta BWM3HAYaTM CTiIMKICTb POCAUH [0 ypaXKeHb NaTOreHHMMW OpraHismamu;

- 34aTHICTb PO3PO6AATM TEXHONOTIYHI CXemMn BUPpOobHMLTBA BionpenapaTiB As 3aXUCTY POC/IUH.

IHpopmauiiiHe

Cunabyc AMCUMNANIHK, HaBYaNbHi NOCIBHMKKM, KOHCMEKT fekuii Towo. E-Kamnyc, Mnatdopma

3abe3neyeHHn OMCTaHUiMHOro HaBYyaHHA « CIKOPCbKUI»
Bup cemectpoBoro | 3anik
KOHTpOO

OCHOBH BIOITH®OPMATUKHA
Kadeapa, aKka Kadenpa bioeHepreTuku, bioiHpopmaTtukm Ta ekobiotexHonorii ®6T
3abesneuye
BUKNAAAHHA

PiBeHb BULLOT
oCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmerKeHHA

Hemae

Kypc, cemectp

3 (5 cemecTp)

O6car

4 kpeantn EKTC, 3 AKMX
AeHHe HaBYaHHA:
OEHHe HaBYaHHA:
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ayauTopHa poboTa — 54 roamH (nekuji — 28 roguH, NpakTUYHi 3aHATTA — 26 roauH)
CamocTilHa poboTa - 66 roauH

33a04He HaBYaHHA:

ayamuTopHa pobota — 16 roamH (nekuii — 10 roguH, NPakTUYHI 3aHATTA — 6 roguH)
CamocTiiHa poboTa - 104 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'DYHTYETbCA Ha 3HAHHAX, OJEepXKaHWX CTyAEeHTaMM NpU BUBYEHHI AMCUMAAiH: IHdOpMaLLiiiHi
no4yaTKy BUBYEHHA | TexHororii, bioximia, Mikpobionoris i Bipycosoria, FfeHeTWKa, a TakoX HeobXxigHWI piBeHb BONOAIHHA
AucuunaiHm aHININCbKOIO MOBOIO He HMXKYe A2.

Lo 6yne OCHOBHIi NOHATTA, MeToAn Ta anroputMu bioiHbopmaTuKKM, BioiHpopMaLinHi 6asm aaHUX, meToam
BUBYATMUCA Biopython gna po60oTn 3 reHOMOM Ta MPOTEOMOM

Yomy ue BioiHbopMmaTMKa BMBYAE 3aCTOCYBaHHA Cy4YaCHMX iHPOPMALiMHUX Ta O0BUYMCAIOBAHUX TEXHOJIOFIN Y
uikaso/Tpeba MOIEKYNIAPHIN Bionorii Ana aHanisy i cuctematusadii 6ionoriyHMX JaHUX, MOAENOBAaHHA NPOLECIB, WO
BMBYATU BinOyBalOTbCA Ha MOJIEKYNIAPHOMY PiBHi: BUABNEHHA CTPYKTYpW, OYHKLiA Ta B3aemogii

6iomakpomonekyn i nofanblie BUKOPWUCTAHHA LWUX 3HAHb MPU CTBOPEHHI HOBMX JiKapCbKUi
npenapaTis, HAHOMaTepianis i NpUNaAiB ANA AiarHOCTUKM | NiKyBaHHA JIIOAMHW, @ TaKOXK OTPUMAHHA
OpraHiamiB 3 Hanepez, 3a4aHMMMN BNACTUBOCTAMM.

Yomy morKHa

Pe3ynbTaTn HaBYaHHA:

HaBuYMUTUCA 1. BMiTK NpoBOAMTK NOLLUYKM FOMOJIOFiB 33 ALONOMOrOH iIHCTPYMEHTIB HasBHUX Ha BioiHpopmaLitHMX
nopranax.
2. BmiTn npautosaTu 3 bioiHbopmauiiHMmmM 6asamm AaHUX Ha NPAMY 3 KOHCOJi meTogamu Biopython
Ta aHani3yBaTV OTPMMaAHi reHOMHI Ta NPOTEOMHI AaHi.
3. BmiTv aHanisyBaTu Ta Bisyanidysatu 3D cTpyKTypwm 6inkis metogamu Biopython.
4. BMiTM NPOBOAMTM MHOXWHHI BUPiIBHIOBAHHA ANA NoAanblwoi nobyaosu dinoreHeTMUHUX Aepes.
5. BmiTM npoBOAMTM CTPYKTYpHE BMPIBHIOBAHHA Ta pPO3PaxXOBYBAaTU CepefHE KBapApaTUyHe
BiAXMNEHHS MiX cTpyKTypamu (RMSD).
AK MmoXKHa KomMneTeHTHOCTI, AKi MOXHa OTPUMATK, BUBYMBLUWN AAHY ANCLUNNAIHY:
KopucTyBaTUcA - 3[aTHICTb 3acTocoByBaTM MeToam Biopython ans BupiweHHA 6ioiHpopmauiiH1X 3a4a4
HabyTumu - 34aTHICTb 3aCTOCOBYBATH HioiHGOPMaLiiHI aArOpPUTMK A5 aHaNi3y FeHOMY Ta NPOTeOMyY
3HAHHAMM i - 34aTHICTb OPIEHTYBATMUCA Ta BUKOPUCTOBYBaTH BioiHPopmaLiiHi 6asn pgaHux
YMiHHAMU
IHpopmauiiiHe Cunabyc auvcumniiHM, HaB4YasbHi MOCIOHMKM, KOHCNEKT nekuin Towo. E-Kamnyc, Mnatdopma
3abe3neyeHHnA ONCTaHUIMHOro HaB4YaHHA « CIKOPCbKUIA»
Bup cemectpoBoro | 3anik
KOHTPOJIIO
XIMIA BIO'EHHUX EJIEMEHTIB
Kadeppa, Aka bioeHepreTunku, 6ioiHpopmaTnKmM Ta ekobioTexHonorii PBT
3abe3neuye
BUK/IAZaHHA
PiBeHb BMLOI Mepwunit (6akanaBpcbKuii)
ocBiTH
Mo nusi Hemae
obmerKeHHs,
CneuianbHocrTi,
BNA AKNX
aganTtoBaHa
Aucumnnina
Kypc, cemectp 3 (5cem.)

O6car gucumnnidm
Ta po3nogain roavH
AyAUTOPHOI Ta
CaMoCTilHOI
po6otu

4 kKpeantn EKTC, 3 AKMX

[AEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roauH (nekuii — 28 rogmH, nabopatopHi poboTn — 26 roauH)
camocTiliHa poboTa - 66 roguH

33a04He HaBYaHHA:

ayauTopHa poboTta — 16 roauH (nekuji — 10 roamnH, nabopatopHi poboTn — 6 rogmH)
camocTitHa poboTa - 104 roguH

MoBa BUKnagaHHA

YKpaiHCbKa
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Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OJEPMKaHNX CTYAEHTaMM NPU BUBYEHHI AMCUMNIH: Ximia, Bioximia, Bionoris
NoYaTKy BUBYEHHA | KiTUHU

AucuunaiHim

Wo 6ype [Oia enemeHTiB Ha MmeTaboniuHi npouecu, wWo nepebiratoTb B oOpraHismi. MeTogu 3axucty
BMBYATUCA MIiKPOOpPraHiamiB, POC/AWH Ta JOAVUHU Big, Ail TOKCUYHUX enemeHTiB. MexaHisMu HaaxoOyKeHHA

€N1eMEeHTIB [0 KAITUH.

Yomy ue [na po3pobKu NiKapcbKMx npenapaTtiB HeobxiAHe 3HaHHA 3 Ail Pi3HUX enemeHTiB Ta iX CnosyK Ha
uikaso/Tpeba MeTaboni3m; AKUM YNHOM MOKYTb HAAXOAUTU A0 KNITUH Pi3Hi BUAW CNOAYK, WO CNPUAE Ta YNOBINbHIOE
BUBYATU Lel npouec, yTBOPEHHA KOMMJIEKCIB MeTaniB 3 Pi3HUMM OPraHiYHMMM CMONYKAMM, Ta iX JOCTaBKa B

KNITUHY.

Yomy morKHa

3HaTU: 6i0NI0TYHY aKTUBHICTb Ta TOKCUYHY Ail0 €N1EeMEHTIB Ta iX CMONYK; BN/IMB Ha MeTaboi3m;

HaBYUTUCA HeobXiAHICTb eNnemMeHTIB ANA KUTTEAIANbHOCTI;
- OCHOBHI WIAXN HAAXOAMKEHHA eNleMEHTIB 40 KNITWH, 3a/IeXKHICTb NPOABY Al BiA4 CTPYKTYPU CNONYKM,
B33aEMOZIA MiX eneMeHTaMM Npu yTBOPEHHI KOMMJIEKCIB.
BMIiTU: - BUKOPUCTOBYBATU XiMiuHi, i3nyHi, di3MKO-XiMiYHi MeTOAM NPWU KOHTPOAI AKOCTI NPOAYKTIB
XapyyBaHHA.
AK MOXKHa HabyTumn 3HaHHAMM Ta BMIHHAMW MOXKHA KOPUCTYBAaTUCA NPW PobOTi Ha Cy4aCHOMY aHaNiTUYHOMY
KopuctyBaTtuca obnaaHaHHiI gns po3pobKku HoBUX POPM NiKapCbKMUX Npenaparis, 414 NONINWEHHA iIMYHITETY.
HabyTumu
3HAaHHAMM i
YMiHHAMM
IHpopmauiiiHe Cunabyc amMcumniiHn, HaBYanbHi MOCIOHMKM, KOHCMEKT NeKuil Towo. E-Kamnyc, Nnhatdopma
3abe3neueHHs ANCTaHUiiHOro HaB4yaHHA «CiKOPCbKUA»

AUcuMnNiHn

Bupa cemectpoBoro

KOHTPO/IO

3anik
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AHomauyii eubipkoesux oucyunnin 011 eus4yeHHA Ha 3 Kypci (6 cem.)

MOJAEJIOBAHHSA BIOTEXHOJIOI'TYHUX ITPOLECIB Y CIIEINIAJIBHOMY

OBJIA/ITHAHHI
Kadepgpa, aka bioTexHiku Ta iHKeHepii PBT
3abe3neuye
BUKNAAAHHA
PiBeHb BULOI Mepwnit (6akanaBpcbKuin)
0oCBiTH
Moxnusi Hemae
obmerKeHHA
Kypc, cemectp 3 (6 cem.)

O6car

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roamH (Neku,ii - 36 rogmH, NPaKkTUYHI 3aHATTA — 36 roguHK)
CamocTiHa poboTa - 48 roauH

33a04YHEe HaBYaHHA:

ayauTopHa poboTa — 18 roamH (nekuii - 10 roguH, NpakTUYHI 3aHATTA — 8 rogmHu)
camocTiiHa poboTa - 102 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go
Noy4aTKy BUBYEHHA
AUCUUNNIHN

'PYHTYETLCA Ha 3HAHHAX, OAEPXKAHMX CTYAeHTaMM NPU BUBYEHHI aAncumniin: «Mpouecu, anapaTtv Ta
yCTaTKyBaHHSA 6ioTEXHOIOTMYHUX BUPOBHULUTBY, , « Di3nKay, «IHKeHepHa i Komn'toTepHa rpadikay.

Lo 6yne
BUBYATUCA

3acToCcyBaHHA CUCTEMW aBTOMATM30BaAHOrO MpPoekTyBaHHA Solid Works gnsa BupiweHHA 3agay
MOZeNtoBaHHA Pi3MYHUX NPOLLECIB, LLO BiAOYBaOTLCA B TUMOBOMY bioTexHOOFYHOMY 061a4HAHHI.

Yomy ue
uikaso/Tpeba
BMBYATH

JvicumnniHa [03BO/IAE OBOJIOAITU CY4aCHOK CMCTEMOIO aBTOMaTU30BaHOTO MPOEKTyBaHHA Solid
Works, fiKka MiCTUTb MoAyAni CUMYAALii, WO MOXKYTb BUKOPUCTOBYBATUCb A/1A MOAENIOBAHHA
®bisyHMX npoueciB Ta NpPorHosyBaHHA pobounx napameTpiB TUMOBOro bBioTexHoNorivHOro,
bapmaLeBTMYHOro 061aAHaHHA.

Yomy morKHa

OvcumnniHa Hagae MOMKAMBICTb ONaHyBaTW CydacHi NporpamHi 3acobu, Lo 3aCTOCOBYHOTLCA MPU

HaBuYMTUCA NPOEKTYBaHHI Ta GYHKLiOHYBaHHI 6i0TEXHONOTIYHMX BUPOBHULTB:
- NoaaTok Solid Works Static Simulation ana npoBefeHHA KOHCTPYKLiMHUX PO3paxyHKiB TMMOBOTO
6ioTexHoNOr4YHOro 06 nafHaHHS;
- fopatok Solid Works Thermal Simulation gna nposeaeHHA TenaoBMX PO3pPaxyHKiB TMNOBOro
6ioTexHoNoriYHOro 0bnafHaHHS;
- JopaTok Solid Works Motion Simulation gna nposegeHHA MOAEeNtOBaHHA PYXOMWUX BY3AiB
TUMNOBOro 6iOTEXHO/OTYHOrO 061aAHAHHS;
- JopaTtok Solid Works Flow Simulation ana nposegeHHA mMoAentoBaHHA rigpoANHAMIKM PianH i
rasis B TMNoBomy 6ioTexHosiorivHoMy ob61agHaHHi.

Pe3ynbTaT HaBYyaHHA:

—BmiTM  BMKOpUCTOBYBATM CUCTEMM aBTOMATU30BaHOrO NpPoOeKTyBaHHA SolidWorks ans
MoZeNtoBaHHSA npoueciB y 6ioTexHoorii.

—Bmitn 3actocosyBatn SolidWorks Static Simulation ana npoBeAeHHs KOHCTPYKLiMHMX
po3paxyHKiB 6ioTexHooriYHOro o61agHaHHSA.

— BMmiTM BMKOHYyBaTW Tennosi po3paxyHKM 3a gonomorot SolidWorks Thermal Simulation ana
aHani3y TenaoBux npouecis y 6ioTexHonorivHoMmy obnagHaHHI.

— Bmitn 3actocoByBaTtn SolidWorks Motion Simulation ans moaentoBaHHA AMHAMIKM PYXOMUX
BY3/1iB 06/1a4HAaHHS, ONTUMI3YHOUM iXHIO PYHKLLIOHABHICTb.

—Bmitn BukopucTtoByBatn SolidWorks Flow Simulation ana mopgentoBaHHs rifapoanHamiuHUX
npoueciB y piaAMHax i rasax, OLiHIOBaTM NapameTpu MNOTOKy B HiopeaKTopax Ta iHWomy
obnagHaHHi.

—BmiTn po3pobnatm 3D moaeni bioTexHonoridyHoro obnagHaHHA 3 PoO3POBKOK TEXHIYHOI
OOKYMeHTaLil.

AK MmoXKHa HaBWYKM | KOMNETEeHTHOCTI CTBOPEHHA, BAOCKOHANEHHA Ta 3aCTOCYBAHHA MaTeMaTUYHUX, HaYKOBUX
KopucTyBaTuca M TeXHIYHMX MeTOAiB Ta KOMM IOTEPHUX MPOrpamHuUX 3acobis, BMiHHA 3aCTOCOBYBaTU CUCTEMHMUM
HabyTumu niaxig Ana po3B’A3aHHA TEXHIYHUX 334a4; 34aTHICTb 34iMCHIOBATM NOLWYK ONTUMa/IbHUX PilleHb Npwu
3HAHHAMM i BMPIlLEHHI 3afa4 HayKOBMX [JOCHiAXeHb, MNPOEKTYBaHHA, 06CNyroByBaHHA Ta MoOZAEpHi3ay,i
YMiHHAMU
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06/1a4HaHHA 3 BUMKOPUCTAHHAM KOMN'IOTEPHUX TexHosorin, CAD-cucTeM Ta iHWKWX NPUKAALGHUX
nporpam.
KomneTeHTHOCTI, AKi MOXHa OTPMMATU, BUBYMBLLM AaHY ANCLMUNAIHY:
—3[aTHICTb NPOEKTYBAHHA, MOAE/NIOBAaHHA Ta BAOCKOHA/IEHHA 006M1afiHAaHHA 3 BUKOPUCTAHHAM
cyvacHux CAD-cucTem, a came CUCTEMM aBTOMATM30BAHOMO NPOEKTYBaHHA SolidWorks.
—34aTHICTb NPOEKTYBATW Ta ONTUMI3yBATU CXEMM TEXHOOTIYHUX NiHIM BigNoBigHO A0 cneundiku
BMPOOHMLTBA Ta BUMOT NPOAYKTY.
—34aTHICTb NPOEKTYBATU KOHCTPYKLIii 3 ypaxyBaHHAM TFigpOAMHAMIYHMX | TepMOMeEXaHIYHNX
ocobnnBocTen.
—3[aTHICTb NPOrHO3yBaTU NOBEAiHKY 06/1a4HAHHA B Pi3HUX pemnmax poboTu Ta ONTMMI3yBaTK
Moro ¢yHKLiOHYBaHHSA.
—3paTHicTb cTBOpPtOBATH ePeKTUBHI pilleHHA A8 aBTOMaTMU3aL,ii BUPOOHMYMX NPOLLECiB HA OCHOBI
pe3ynbTaTiB MOAENOBAHHA

IHpopmauiiiHe

Cunabyc aucumniiim, HaB4vasibHi NOCIOHMKK, KOHCMEKT feKLilt Towo. MNiatdopma ancTaHuiiHOro

3abe3neyeHHsA HaBYaHHA «Cikopcbkuity, E-Kamnyc
AucumunaiHm

Bup cemectpoBoro | 3anik

KOHTpPO/IO

PO3PAXYHOK I IPOEKTYBAHHS ®EPMEHTAIIIMHOI' O OBJIATHAHHSA

Kadeapa, aka bioTexHikuM Ta iHXeHepii PBT
3abesneuye

BUKNAAAHHA

PiBeHb BULWWOI Mepwwnit (6akanaBpcbKuiA)
oCBiTH

Moxnusi Hemae

obmexkeHHsA

Kypc, cemectp 3 (6 cem.)

O6¢car gucumnniim
Ta po3noain roauH
ayAMUTOPHOI Ta
camocTiiiHoT
po6oTtun

4 kpeantn EKTC, 3 AKMX

AEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roamH (Nekuii - 36 roamH, NPaKkTUYHI 3aHATTA — 36 roguHK)
CamocTilHa poboTa - 48 roauH

33a04YHe HaBYaHHA:

ayauTopHa poboTa — 18 roamH (nekuii - 10 roguH, NpakTUYHI 3aHATTA — 8 rogmHu)
camocTiitHa poboTa - 102 roauH

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po
NMOYaTKy BUBYEHHA
AUCUUNANIHN

IDYHTYETbCA Ha 3HaHHAX, OAEPMKaHWUX CTYLEHTaMW Npu BMBYEHHI aucumnnin: «®Pisuka», «Buwa
maTemaTuKa», «lHxeHepHa i Komn'toTepHa rpadika», «[pouecu Ta anapatM 6iOTEXHONOMYHMX
BMPOBHMLTBY»

Lo 6yae CyyacHi MEeTOAMKM iHXMHIPUHTY NPOMUCNOBUX BUPOBOHUYMX MiHIN, A€ Ha AiNsSHKaX NPOMMC/IOBOrO
BUBYATMUCA KY/IbTUBYBaHHA BUKOPUCTOBYHOTLCA TUMOBI EMHOCTI Ta pepmeHTepu. Knacudikauii, npuHuMnn pobotu
i MeTOAMKM PO3PaxyHKY OCHOBHWX pobounx By3niB depmeHTepiB, KOHTPONbHO-BUMIPIOBANbHUX
npunagis (KBM), BHyTPilIHiIX Ta 30BHIWHIX NPUCTPOIB, CUCTEeM nNiaBeAeHHA Ta BiABeAeHHSA
maTepianbHUX MOTOKIB, BKAKOYAOUM [OMOMiIXKHE 06MaflHaHHA, € BaKNMBUM ana GopmyBaHHA
KOMMNEeTEeHTHOCTEN BUCOKOKBaNidikoBaHUX daxiBLiB 3i cnewuianbHocTi bioTexHonorii Ta bioiHXeHepis.
Yomy ue OucumnniHa cnpamoBaHa Ha norAnbaeHy nNiAroToBKYy CTyaeHTiB-6ioTexHonoris y  cohepi
uikaso/Tpeba KOHCTPYIOBAHHA Ta ONTMMI3auii obnagHaHHA ana depmMeHTaLiMHUX NPOLLeciB, TaKMX AK BIOCUHTES,
BUBYATH KYNbTUBYBAHHA KANITUH, BUPOOHULTBO depmeHTiB, Biomacu Ta bionpoayKTie. JucumniaiH oxonntoe

TEOPETUYHI OCHOBM NPOEKTYBAHHSA, PO3PAXYHKM HA MILLHICTb i CTIMKICTb, @ TAKOXK TEXHO/IOTiYHI acNeKTH
dYHKUIOHYBaHHA ¢depmeHTaUiMHUX anapaTiB, a TaKOX METOAMKU iHXEHEepPHUX PO3paxyHKiB anA
NPOEKTYBAHHA e/IeMeHTIiB KOHCTPYKLil Tunosoro ¢epmeHTauiinHoro obnagHaHHA. Ocobaunsa ysara
NPUAINAETbCA BMMOram 6GIOTEXHONOTMYHUX BUPOOHUUTB, TaKMM SAK CTEPWUbHICTb, aepauis,
nepemilyBaHHA, NiATPUMKA ONTUMANbHUX YMOB 415 POCTY MIKPOOPraHi3miB Ta KNITUH.

Yomy moXKHa
HaBYMTUCA

— Bmitn

Pe3ynbTaTu HaBYaHHSA:

BMKOHYBAaTWU PO3paxyHKM O/1A BU3HAYEHHA O06’emy, TennoBUX, MACOOBMIHHUX i
rigpOAMHAMIYHMX XapaKTEPUCTUK ObNagHaHHA 3 ypaxyBaHHAM cneuudikm 6ioTexHONOrYHOro
npouecy.

— Bmit 3abe3sneuyyBatM BUMOrM 6e3nekn npu MPOEKTYBaHHI depmeHTauiiHoro obnagHaHHSA,

MiHiMi3yBaTN PU3NKKM 3abpyaHEHHA cepeoBuMLLa Ta 3abe3nedyBaTh CTePU/IbHICTb NPOLLECIB.
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— BmiTn BnpoBagKyBaTM HOBI KOHCTPYKTUBHI pilleHHA, WO BigNoOBiAaldTb Cy4aCHUM BUKIMKaAM
bioTexHosorii, Hanpuknagd, MOAY/bHI €EMHOCTI abo ¢epmMeHTaTopM 3 BWCOKMM CTyNeHem
aBToOMaTM3auii.

AK MOXKHa
KopuctyBaTtuca
HabyTumu
3HaHHAMM i
YMiHHAMMU

BMiHHA | KOMNETEHTHOCTI PO3pPaxyHKy, MNPOEKTYBAaHHA Ta BAOCKOHANEHHA  KOHCTPYKL,iM
6ioTexHonoriyHoro ¢depmeHTaLitHOro o06naaHaHHA. HaBMYKM  3aCTOCYBaHHA MATEMATUYHMUX,
HAYKOBMX M TEXHIYHMX METOAiB, KOMN'IOTEPHUX NPOrpaMHUX 3acobiB Ta cMCTeMHOro nigxoay Ans
PO3B’A3aHHA TEXHIYHWUX 3afay Pi3HOI CKNAAHOCTI. 34aTHICTb 3A4iMCHIOBATM MOLWYK OMNTUMANbHUX
pilleHb nNpW BUPIWEHHI 33434 HAyKOBWUX AOCNiAMKEeHb, NPOEKTYBaHHA, 06CAyroByBaHHA Ta
MozepHizauii pepmeHTauiiHoro 6iotexHonoriyHoro obnagHaHHA 3 BUKOpUCTaHHAM CAD-cuctem Ta
iHWWX NPUKAALHUX NpOrpam.

KomneTeHTHOCTI, AKi MOXXHA OTPUMATH, BUBYMBLUM AaHY ANCLUNANIHY:

- 3paTHICTb NpawtoBaTh 3 pisHUMM TUNaMmKn GpepmeHTaLLiMHOro 0bnafHaHHA.

- 3paTHiCTb aHanilyBaTM i BAOCKOHANOBATU KOHCTPYKLIT depmeHTauiiHoro obnagHaHHA Ans
niasuueHHa  epeKkTMBHOCTI  pobOTM, 3MEHLWIEHHA  EHEProCNOMKWMBAHHSA,  CMPOLLEHHSA
obcnyrosyBaHHsA | 3a6e3neyeHHs EKOHOMIYHOCTI.

- 3paTHiCTb  NpPOeKTyBaTM  depmeHTaliHe  obnagHaHHA 3 ypaxyBaHHAM  cneundikm
6ioTexHoNOrYHOro Npouecy.

IHpopmauiiiiHe
3abe3neyeHHsA
AUCUUNNIHN

Cunabyc aucumnnidy, HaB4YaibHi NOCIGHMKWM, KOHCMEKT feKuiid Towo. MnaTtdopma AUCTAHUiIAHOIO
HaB4YaHHA «CikopcbKkuii», E-Kamnyc

Bua cemectpoBoro | 3anik
KOHTpOO
OBJIA/THAHHSA ®PAPMAINEBTHUYHUX BUPOBHUIITB
Kadeapa, aka BioTexHiku Ta iHxXeHepii PBT
3abesneuye
BUKNAAAHHA
PiBeHb BULWOI Mepwuii (6akanaBpcbKuit)
ocBiTH
Moxnusi Hemae
obmerKeHHA
Kypc, cemectp 3 (6 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAUTOpHOI Ta
CamMoCTiliHOI
po6oTtun

4 kpeantn EKTC, 3 AKMX

OeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roamH (nekuii - 36 roauH, NpakTUYHi 3aHATTA — 36 roguHK)
camocTiiHa poboTa - 48 roauH

33a04YHEe HaBYaHHA:

ayauTopHa poboTa — 18 roamH (nekuii - 10 rogmH, NPakTUYHI 3aHATTA — 8 roauHM)
CamocTiHa poboTa - 102 roauH

MoBa BUKnagaHHA | YKpaiHCbKa

Bumoru go I'PYHTYETbCA HA 3HAHHAX, OJEPXaHUX CTYAEHTaMM NPWU BUBYEHHI AucUMnAiH: “Ximia”, “®isuxa”,
Nno4yaTKy BUBYEHHA | «3aranbHa 6ioTexHonoria», «IHXeHepHa i Komn'toTepHa rpadika», «[Mpouecn, anapatym Ta
aucumnniim YCTaTKyBaHHA 6ioTEXHONOTIYHUX BUPOOHULTBY

Lo 6yge KOHCTpYKTUBHI 0cob6amMBOCTI Ta NpMHUMNM pob0TK dapmaLLeBTUYHOro 0b61agHaHHSA.

BMBYaATUCA Cneumndika TeXHONOTIYHMX NpoLeciB Yy BUPOOHULTBI papmaLLeBTUUYHOT NpoayKLii.

OujiHKa pob60TK 061a4HaHHSA, aHani3 Moro epeKTUBHOCTI Ta BiANOBIAHOCTI TEXHONOMNYHMM BUMOraMm.
BukopucTaHHA 06nafHaHHA B yMOBaX peasibHOro BUPOOHULTBA.

MnaHyBaHHA Ta BUKOHAHHA NPodinakTUYHOro Ornsay, PEMOHTY Ta MoAepHi3auii 061aaHaHHA.
BuBYeHHA HOBITHIX PO3P06OK y chepi bapmaLeBTMUHOro 0bnagHaAHHA.

BUKOPUCTaHHA aBTOMaTM30BaHMUX CUCTEM KOHTPOJIIO NpoLeciB Ana 3abe3neyeHHA BUCOKOI TOYHOCTI Ta
AKOCTI NpoAYKLii.

Us avcumnniHa cnpAMoBaHa Ha MiAroToBKYy KeanidikoBaHMX cneuianicTtie, 34aTHMX 3abe3nedyBaTu
edekTnBHE GYHKLiOHYBaHHA papMaLeBTUYHUX NIANPUEMCTB Y CY4aCHUX YMOBaX BUCOKUX CTaHAAPTIB
BMPOOHULITBA Ta KOPCTKUX PEFYNATOPHUX BUMOT.

3HaHHA KOHCTPYKTUBHUX 0COBAMBOCTEN Ta MPUHLUMNIB po60oTH PpapmaLeBTUYHOro obnaaHaHHS.
Po3ymiHHsA cneumdikm TEXHONOTIYHUX NPOLLECIB Y BUPOOHULTBI dapmMaueBTUYHOT NpoayKL;i.
OuiHtoBaHHA pob0TK 0b6nafgHaHHSA, aHani3 Moro edeKTUBHOCTI Ta BiAMNOBIAHOCTI TEXHONOMYHMM
BMMOTram.

IHHOBaUiliHe ob6nafHaHHA AN OTPUMMAHHA TBEPAMX, M'AKUX, PIAKUX Ta ras3onofibHux nikapcbKux
¢dopm. CyyacHe papmaLeBTUYHE 061aHAHHA, AKE BUKOPUCTOBYETLCA AN KOHTPOJIIO AKOCTI BUXigHOI
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CMPOBMHM, TNPOMINKHMX MaTepiafiB Ta [rOTOBOrO MPOAYKTY. MoZentoBaHHA TEXHO/OMYHOro
HaBaHTaXKeHHA 0b1agHaHHA Ha 1abopPaTOPHUX CTEHAAX.

Yomy ue
uikaso/Tpeba
BMBYATH

PO3BUTOK TEXHO/OTIN, 32 OCTAHHI POKK, 3pO6MB CTPIMKMIA PUBOK Y GapMaL,EeBTUYHIN NPOMMUCNOBOCTI.
Lli AocArHEeHHA pasom i3 WTYYHUM iHTeNeKToM 3abe3neyyroTb HOBe iHHOBaLiMHE BaYeHHs MalbyTHIX
TEXHO/IOTi, HanpuKnaa, NPOMUCIOBI Ta 1abOPaTOPHI MalWMHK oA BUPOOHMLTBA GapMaLLeBTUYHUX
npenapaTis, 6€3KOHTaKTHi MOHO6/104HI MaLlMHN ANA BUCOKOLWBUAKICHUX aBTOMATUYHUX onepaLii,
obnafHaHHA o5 acenTUYHUX onepauin. LUTyyHWU iHTEeNEKT 3anpoBaaKye BUKOPUCTAHHA poboTi AnA
36MpaHHA Ta copTyBaHHA dapmaLeBTUYHOI NPOAYKLIi: HAaMOBHEHHA Ta 3aKyNoplBaHHA TBEPAWX
NPOAYKTIB, 6/10KN A8 BUIYYEHHA LWNPULIB 3 FHi34a Ta NOBEPHEHHS Nicia iHcneKuil. MawuHu i Ainii
ana dapmaueBTUYHOI NPOMUCNOBOCTI 3 iHHOBAUIMHMMU OYHKUIAMM 3abe3nedytoTb CTabiNbHiICTb,
6e3neyHe BUPOOHULTBO Ta BiACTEXEHHA NPOAYKLUii. MaKeTu nporpamHoro 3abesneyeHHs HafaloTb
HOBi TEXHOJIOTIi, YHiKaNbHi A1 GapMaLLEBTUYHOTO PUHKY.

Yomy moxKHa
HaBuYMTUCA

OucunnniHa HagacTb MOKIMBICTD:

Peanisau,ii 3axoais Wwoa0 ontumisauii pobotn obnagHaHHA Ana papmaL,eBTUYHOrO BUPOOHMUTBA A/1A

niasuLLEHHA ePEeKTUBHOCTI BUPOOHMLTBA.

BuKopucTaHHA KOMN'OTEPHUX TEXHONOTIN ANA MOHITOPUHIY, 360py AaHMX i KOHTPO/O NapameTpis

poboTn 061agHaHHA o GapMaLLeBTUYHOTO BUPOOHNULTBA.

BMiHHA BUABAATM HEAONIKN Y OYHKLUiOHYBaHHI 06/1a4HaHHSA Ta MPONOHYBATW WAXM iX YCYHEHHA.

HaBuuKM aHanisy cydacHoro dapmaueBTudHoOro obnagHaHHA Ta aganTaljii HOBITHIX TexHonorik Ao

iCHYOUMX BUPOOHMYMX YMOB.

YMiHHA BNpoOBagKyBaTM iHHOBALiMHI pileHHA Aas nNigBUWEHHs edeKTUBHOCTI BUPOBHUYMX

bapmMaueBTUYHUX NPOLLECIB.

Pe3ynbTaTh HaBYaHHA:

—  BMiT aHanisyBatTM KOHCTPYKLii Ta NPUHUMNM poboTM 061a4HaHHA, 3aCTOCOBYBATM 3HaHHA Npo
bynoBy, NpuHUMNM Aji Ta Knacudikauito OCHOBHOro Ta AOMNOMIXKHOro obnaaHaHHA, WO
BMKOPUCTOBYETHCA Y papMaLLeBTUMHOMY BUPOOHULTBI.

— Bmitn 06uMpatu i BMKOpMCTOBYBaTM BignosigHe obnagHaHHA, IHCTPYMEHTW Ta MeTogu AONA
BMPILIEHHA CKNAZHMX 3a4ad Yy ranysi ¢apmaueBTUUHMX BUPOOHULTB, KOHTPOIO Ta KepyBaHHA
TEXHO/NIOMYHUX MNpoLeciB, BPaxoByBaTWM OCHOBHI B/IACTUBOCTI KOHCTPYKLiMHMX MaTepianis,
NPUHLMNM Ta OBMEKEHHA X 3aCTOCOBYBAHHA.

— BmitTm obupatn BignosigHe o6nagHaHHA AN KOHKPETHUX TEXHONOTYHMX npoueciB 3
ypaxyBaHHAM Bumor GMP, npoayKTMBHOCTI Ta 6e3neku.

—  BmiT” npoBOAMTM OLHKY TEXHONOTYHWUX NapamMeTpiB Ta aHani3yBaTW M KOHTPOOBATU OCHOBHI
napameTpu poboTn obnagHaHHA, TaKi AK TeMNepaTypa, TUCK, LWBUAKICTb NEPEeMillyBaHHS TOLLO.

—  Bmitn 3abe3neytoBaTu AKICTb Ta BiAMNOBIAHICTb CTaHAAPTAM Ta MaTUMeE YSABAEHHA NP0 CTaHZAPTU
dapmaueBTMYHOro BUpobHULTBA (GMP, ISO) Ta MeToAM KOHTPO/IO AKOCTI BUPOBHUYOro npoLecy.

—  BmiTn npoBoanTM 06C/YroByBaHHA Ta ONTMMI3aL,ito NPOLLECIB Ta 3aCTOCOBYBaTM 6a30Bi 3HAHHSA
LLLOAO0 eKcnayaTaLii, TeXHiYHOro o6cyroByBaHHA Ta MoAepHi3aLii 061agHaHHA A8 NiABULLEHHS
epeKTMBHOCTI BUPOOHULTBA.

AK MOXKHa
KopuctyBaTuca
HabyTumu
3HaHHAMM i
YMiHHAMU

CamocTilfHO BAOCKOHA/IOBATU KOHCTPYKLi papmaueBTMYHOro 061agHaHHA, yCTaTKyBaHHA, NpUaais
Ta AjarHOCTMKM Y dapmaLeBTUYHI NPOMMUCNOBOCTI AN BUPOOHMULITBA, KOHTPOIO Ta MaKyBaHHA
nNiKapcbKuMX 3acobiB, A4na NigBULLEHHA Npaue3aaTHOCTI, NPOAYKTUBHOCTI, TOYHOCTI Ta HagiMHOoCTI, Ana
3abe3neyeHHA KOHKYPEHTO34aTHOCTI Ha CBITOBOMY PUHKY, 6epyyn 4O yBaru cy4acHi TexHosorii, wo
BMKOPUCTOBYIOTbCA A4 GapMaL,eBTUYHOIOo BUPOOHMLTBA

KomneTeHTHOCTI, fiIKi MOXHa OTPMMaTH, BUBYMBLLMN AaHY ANCLMNAIHY:

— 3paTHiCTb aHani3yBaTW TEXHO/OFYHI cxemn dapmMaLeBTUYHOTO BUPOOHMLTBA, PO3po6AATM Ta
onTuMmisyBaTtu BUbip obnafHaHHA ANA KOHKPETHWUX NPOLLECIB.

—  3[aTHiCTb BMKOPWUCTOBYBATM CTaHAaptM GMP, ISO Ta iHWi perynatopHi Bumoru npu Bmbopi,
eKcnyaTau,ii Ta Banigauii obnagHaHHA.

— 3paTHiCTb  NpoBeAeHHA  IHXXEHEPHWX PO3paxyHKiB  ANA  BM3HAYEHHA NPOAYKTUBHOCTI,
HaBaHTaXeHb Ta ePpeKTUBHOCTI poboTHN 0bnagHAHHA.

— 3paTHiCTb MNpautoBaTM 3 TEXHIYHOKW [AOKYMEHTaLi€to: 4uTaTW, aHanisyBaTM Ta CKAaZatH
KpPEec/ieHHSA, TEXHO/IOTIYHI CXeMM Ta IHCTPYKLIT 3 eKcnayaTaLii 061agHaHHA.

— 3paTHiCTb pO3B’A3aHHA TEXHIYHUX 3aBAaHb — PO3BUTOK MPAKTUYHUX HABWUYOK AiarHOCTUKM,
YCYHEHHA HecnpaBHOCTEN Ta NPUXHATTA pilleHb WoA0 TeXHIYHOro o6cyroByBaHHA 061agHaHHA.

IHpopmauiiiHe

Cnnabyc gucumniiHmM, HaB4YaNbHI MOCIOHWKM, KOHCNEKT nekuii Towo. Mnatdpopma AMcTaHUiMHOrO

3abe3neyeHHA HaBYaHHA «Cikopcbkui», E-Kamnyc
aucumnniim

Bua cemecrpoBoro | 3anik

KOHTPOJIIO
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IMPUKJIATHA MIKOJIOTI'TA

Kadeapa, aka
3abesneuye
BUKNAAAHHA

MNpomucnoBsoi 6ioTexHonorii Ta 6iodapmauii PET

PiBeHb BMLLOT
0oCBiTH

MNepwwnit (6akanaBpcbKuiA)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ONA AKNX
afAanToBaHa
aucuunnila

HeMae€

Kypc, cemectp

3 (6 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAMUTOPHOI Ta
CaMOCTiliHOI
po6oTtun

4 kpeguTtn EKTC (120 roamH), 3 SKKX

AEHHE HaBYaHHSA:

ayauTopHa pobota — 72 roa,. (nekuii - 36 rog,., nabopaTopHi 3aHATTA — 36 roa,.)
CamocTiHa poboTa - 48 rog,

3a04YHe HaBYaHHA:

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

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru go
Noy4aTKy BUBYEHHA
AUCUUNNIHN

I'PYHTYETbCA Ha 3HAHHAX, OEPKaHNX CTYAEeHTaMM NPU BUBYEHHI AUCUMNAIH: Gi3MKa, Ximia, 3aranbHa
Mikpobionoria Ta Bipyconorif, 3aranbHa bioTexHosoris, 6ionoria KNiTMHK, Bioximis, ocHOBU miKonorii

Lo 6yae
BUBYATUCA

Bnave rpubiB Ha pi3Hi acneKkTW KUTTA OAMHU, 3HAYEHHS TPMbIB AK BaXK/IMBOrO KOMMOHEHTA YCiX
€KOCUCTEM, MOMK/IMBOCTI Ta MEPCNEKTUBU X BUKOPUCTAHHA Y NPaKTUYHIN AiANbHOCTI; @ TaKOX pPoJb
rpunbiB y po3BUTKY 3aXBOPIOBAHb POC/AVH, TBAPWH i NOANHW, YABAEHHA NPO €THOMIKO10rit0. OCHOBHI
NPUHUMNU BUKOPUCTAHHA rpnbis y bioTexHonorii npu BUPpOBHMUTBI NPOoAYKTiB XapyyBaHHA Ta BAP,
0CcobNMBOCTI rpnbiB AK MOAENbHUX 06’EKTIB AN1A EKCNEPUMEHTANbHUX AOCNIAKEHD.

Yomy ue
uikaso/Tpeba
BUBYATU

lpnbM € OgHUM 3 OpraHi3miB, AKi NFOAMHA BUKOPUCTOBYBAA Y CBOEMY YKUTi 3 Pi3HOIO METOO NMPOTATOM
6araTbox cTopid. MiKpo- Ta MaKpOMILETU € AKepenom pi3HMX 6ioNoriYHO aKTUMBHMX CMONYK Ta
3HAxX0AATb 3aCTOCYBAHHA B AKOCTI 06’eKTiB BioTexHoNOriT y 6araTbox ranysnax rocnofapyori AifabHOCTI.
3 rpubamun Ta NPOAYKTaMM, OTPUMAHUMMK 3 BUKOPUCTAHHAM rpmbiB, BU 3ycTpiYaeTecs Ay»Ke 4acTo,
HaBiTb HE 340raAyo4mnchb Npo ue. ToMy BapTo 3HATH, AKi PEYOBUHU MOXKYTb NPOAYKYBATK rpubu i e
X BUKOPUCTOBYIOTb. [pnbU B BioTEXHONOTII: NiKK (aHTMBIOTUKK, aacopbeHTH), necTuunamn, bepmeHTH,
BiTaMiHUM, OpraHiuyHi KMCNOTU, aMiHOKMUCNOTH, BiNIOK, XapyoBi AOMILLIKWU, afIKOroJibHI Ta BOPOLIHAHI
BUpPO6U. LlikaBMM acnekTom € rpubiBHULTBO (LTy4HE BUPOLLYBaHHA rpubis).

Yomy morKHa

Pe3ynbTaTu HaBYaHHA:

HaBuYMTUCA e BmiTu po3nisHaBaTV pi3HOMaHITHI NposBK AianbHOCTI rpmnbis y NpMpoai Ta rocnoaapcTsi;
e BMiTM po3nizHaBaTM Pi3Hi TMNM MIKO3iB NIOAWHKM, CBINCbKUX TBAapWH Ta POC/AMH, Ta
XapakTepusyBaTu biosoriyHi ocobamsocTi ix 36yaHUKIB;
e BmiTK po3ni3HaBaTM TUNKU OTPYEHb NHOANHU MAKPOCKOMIYHUMMU rpnbamm Ta BU3HAYATU NPUUUHY
OTPYEHHSA;
e BMiTM 3acToCcOBYBaTU METOAMKM BUABNEHHA MIKOTOKCUIeHHUX TpubiB Ta MIKOTOKCMHIB B
NpoAyKTax Xap4yBaHHS;
o BMiTK BMABNATU Ocepeakmn po3BUTKY rpmbiB-6ioaecTpyKTopiB Ha pisHOMaHITHUX MaTepianax;
e BMiT niabupatm Ta 3acTOCOBYBATM aAeKBaTHi MeToAM AOCAIAMEHHA Pi3HMX acneKTiB
HMUTTEAIANBHOCTI 0bpaHoro 6ionoriyHOro o06’eKTy 3 MeTOl YAOCKOHA/NIEHHA iCHYHUMX Ta
p03p0bKK HOBITHIX BioTexHooriM BUPOOHMUTBA BAP pisHOro npusHavyeHHA Ha OCHOBI rpubis-
NpPoAYyLUEeHTIB.
AK MmoXKHa KomneTeHTHOCTI, AKi MOXKHa OTPMMATK, BUBYMBLUUN AAHY AUCLIUMIHY:
KopucTyBaTuca e 34aTHiCTb [0 igeHTUdIKyBaHHA 30yAHWKIB HebesneyHux xBopob TBApWMH | NOAUHM,
HabyTumu HalnowupeHiWnx XBopob CilbCbKOroCNOAapPCbKMUX KyNbTyp, JICOTBIPHMX | AEKOpPaTUBHUX
3HAHHAMM i POCAWH, BUKAMKAHUX rpubamu Ta rpubonoaibHMMM MiKpoopraHismamu, a TaKOX HafaHHA
YMiHHAMU Npono3suuii Wwoao npodinakTUKK Ta 3aXUCTY Big, MiKO3iB;

e 37aTHiCTb NiABMpPaTM Ta 3acTOCOBYBATM a[EKBaTHIi METOAM AOCANIAMKEHHA Pi3HUX acnekTiB
KUTTEAIANBHOCTI 06paHOro ob6’eKTy 3 MeTOH YAOCKOHANEHHA iCHYIOUMX Ta PO3POBKM HOBITHIX
6ioTexHonorin BUpobHULTBa BAP pisHOro npMsHayeHHs Ha OCHOBI rPUBIB-NPOAYLEHTIB;

® 31aTHICTb BUABNEHHA, AOCNIAXKEHHA Ta nigbopy mMeToAiB 3aXMCTy MaTepianiB Ta CUPOBUHMU Big,
rpmbis-bioaeKTpyKTOpPIB;
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—  3[aTHiCTb BUKOPUCTaHHA rpubiB B AKOCTI MoAebHUX 06’ eKTIB 6i0oNOrYHUX JOCNIAMKEHD.

IHpopmauiiiHe

Cunabyc AucuMniiHK, KOHCMEKT NeKuii, HaB4yaibHi MOCIOHWMKKW, MEeTOAMYHI pekomeHgauii [o

3abesneyeHHn BMKOHaHHA nabopatopHux pobit, E-Kamnyc, Mnatdpopma aucTaHuiiHoro HaB4yaHHA « CikopCbKMiA»
AucumunaiHm

Bup cemectpoBoro | 3anik

KOHTPOIO

TEOPIA I IPAKTUKA BIOTEXHOJIOIT'TYHHOI'O EKCIIEPUMEHTY

Kadeapa, aka
3abe3neuye
BUKNAAAHHA

Mpomucnosoi 6ioTexHonorii Ta 6iopapmauii PET

PiBeHb BULLOT
oCBiTU

Mepwnit (6akanaBpcbKuin)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ONA AKUX
afanToBaHa
aumcumnnina

HeEMa€

Kypc, cemectp

3 (6 cem.)

O6¢car gucumnniim
Ta po3noain roauH
ayAUTOpHOI Ta
camocTiiiHol
po6oTtun

4 kpeaunTn EKTC (120 roamH), 3 AKKUX

OEeHHEe HaBYaHHA:

ayauTopHa poboTta — 72 roa. (nekuii - 36 roa., nabopatopHi 3aHATTA — 18 ro4,., NPaKTUYHI 3aHATTA —
18 roa,)

camocTiitHa poborTa - 48 rog,

33a04YHe HaBYaHHA:

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

CamocTiHa poboTa - 102 roga.

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPXaHWX CTYAEHTaMM MPU BUBYEHHI AMCUMNAIH: «lcTOpia HayKM i
NoyYyaTKy BUBYEHHA | TexHiKM», «IHpopmauinHi TexHonorii», «MeToan aHanisy B bioTexHonorii», «biocTaTucTnka Ta
Ancuunaiim biomeTpis», «3aranbHa b6ioTexHosoria», «Mpouecu i anapaT 6ioTEXHONOTIYHUX BUPOBHULTBY

Lo 6yae 3acagm Ta MeToAM MiaHyBaHHA BIOTEXHONOTIYHUX eKCNepUMEHTIB, Cnocobun Ta meToan ob6pobKM i
BMBYaTUCA NnogaHHA pe3ynbTaTiB NPOBEeAEHOI A0C/iAHO-NOWYKOBOI poboTn B nabopaTopii Ta Ha BUPOOHMLTBI,

CTPYKTYpPa HayKOBOro A0CNIAXKEHHA

Yomy ue 34aTHICTb NJIaHYBaTM Ta 34IMCHIOBATU eKCMepUMEHTaNbHi  AOCAIAMEHHA 3  BAOCKOHaNeHHA
uikaso/Tpeba 6ionoriyHMx areHTiB Ta 6GIOTEXHONOMYHMX NPOLECIB, BUKOPUCTAHHA anropuUTMiB MOLUYKY i
BMBYATHU BUKOPUCTAHHA axepen iHpopmauii Ta opopMaeHHs eKcnepuMMeHTaNbHOI i NaTeHTHO-NiLeH3inHoI

iHpopmauji, HabyTTa Ta 06pobsieHHA HayKOBO-iHXXeHepHOoi iHpopmauii Woao TeopeTUdHoro
dyHAAMEHTY Ta BUH6OPpY HanedeKTUBHILMX MeToAiB 6iOTEXHONOTIYHOrO eKCNepuMEHTY.

Yomy morKHa
HaBYMTUCA

Pe3ynbTaTv HaBYaHHA:

— BMIiHHA CaMOCTIMHO NPOBOAMTM MOLYK, aHaNi3 Ta BMKOPUCTOBYBATM HOPMATUBHO-TEXHIUHY i
OOBIAKOBY NiTepaTypy, @ TAKOXX HOPMATUBHO-TEXHIYHI LOKYMEHTH;

— BMiHHA BMKOPUCTOBYBATM TEOPETMYHI Ta MPAKTUYHI 3HAHHA MPW NAAHYBaHHI, ONTMMI3auji Ta
34iICHEHHI KOHTPOJIO 33 NpoBeAeHHAM BIOTEXHONOTNYHUX EKCNEPUMEHTIB;

— BMiHHA dopmyntoBaTM BAACHi BMCHOBKW, MPONO3WLii Ta pekomeHAaljii Ha OCHOBi aHanisy
NiTepaTypHUX  AxKepen, MATeHTHWUX  AOCAiXKeHb, MOBHOTO  UMKAY  TEOPEeTUYHUX i
eKCnepMmeHTaIbHUX AOCAIAKEHb, MPOBEAEHNX 33 CYHaCHUMMN MeTOAMKaMK;

— BMIiHHA BMKOHYBaTM KOMN'tOTEPHi 0BYMCNEHHSA, WO MalOTb BiAHOLWEHHA A0 6i0TeXHONOFYHUX
npobnem, BUKOPUCTOBYIOUM HanexHe NporpamHe 3abesneyeHHs Ta 3HAHHA AK aHanilyeaTu Ta
Bifo6parkaTn pesynbTaTn 6iIOTEXHONOINYHOrO EKCNEPUMEHTY;

— BMIiHHA NOEAHYBAaTU HAaBUYKN CAaMOCTIHOI Ta KOMaHAHOI poboTH ANA OTPUMAHHSA pe3ynbTaTy 3
aKLLEeHTOM Ha fobpoyecHicTb, NpodeciliHy CyMNiHHICTb Ta BiANOBIAA/IbHICTb 32 NPUNHATTA pilleHb

AK MOXHa
KopucTyBaTUcA
HabytTumu
3HaHHAMM i
YMiHHAMU

KomneTeHTHOCTI, AKi MOXXHA OTPUMATH, BUBYMBLUWN AaHY SUCLUMUMNAIHY:

—  3[4aTHICTb BUKOPMCTOBYBATM 6a30Bi 3HAHHA 3 TeOpil i METOAMKM A0CNIAKEHDb LWOAO OpraHisauji i
npoBeAeHHA BiOTEXHONOTIYHUX EKCNEPMMEHTIB Nig Yac BUKOHaHHSA npodeciiHmUX 3aBAaHb;

— 34aTHiCTb obupaTh i BUKOPUCTOBYBATU BignoBigHe obnagHaHHA, iIHCTPYMEHTU Ta meToau AnA
peanisauii 6ioTexHOIOrYHOro eKCcnepuMeHTy;
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— 34aTHICTb 34i1cHIOBATK 36ip, peecTpalito i aHanis AaHWX 32 AONOMOrOol0 BiANOBIAHUX MeTOoAIB i
TEXHOOTYHMX 3ac06iB

IHpopmauiiiHe
3abesneyeHHA
AucuunaiHm

Cunabyc AucuMnIiHK, KOHCMEKT NeKuii, HaB4yaibHi MNOCIOHWMKKW, MEeTOAMYHI pekomeHgauii [o
BMKOHaHHA NPaKkTUYHKUX pobiT, E-Kamnyc, Mnatdopma AgMcTaHUiiHOro HaBYaHHA « CIKOPCbKUM»

Bug cemecTpoBoro
KOHTPONIO

3anik

HNPUKJTAJAHA EINIAEMIOJIOI'TA TA BAKIHMHOJIOI'TA

Kadeapa, aka
3abe3neuye
BUKNAAAHHA

MpomucnoBsoi 6ioTexHonorii Ta 6iopapmauii PET

PiBeHb BULLOT
0oCBiTU

Mepwnit (6akanaBpcbKuit)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ANA AKNX
aAanToBaHa
amcumnnina

HeMae€

Kypc, cemectp

3 (6 cem.)

O6¢car gucumnniim
Ta po3noain roauH
ayAUTOpHOI Ta
camocTiiiHol
po6oTtun

4 kpeaunTn EKTC (120 roamH), 3 AKKUX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roa,. (NeKuii - 36 ro4., NpakTUYHi 3aHATTA — 36 roa.)
camocTiitHa poborTa - 48 rog,

3a04He HaBYaHHA:

ayauTopHa poboTa — 18 roa,. (nekuii - 10 roa., NpakTUYHi 3aHATTA — 8 roa.)
camocTiHa poboTa - 102 roga,

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru po
NMOYaTKy BUBYEHHA
AUCUUNNIHN

IPYHTYETbCA Ha 3HaHHAX, OAEPXaHUX CTYAEHTAMM NPU  BMBYEHHI AMCUMNAIH: «3arajbHa

MiKkpobionoris Ta Bipyconoria», «3aranbHa 6ioTexHonoria», «Buiia matemaTuKkay.

Lo 6yne MpUYMHM, YMOBM Ta MeXaHi3MU PO3BUTKY enigemiyHOro npoLecy 3axBOPOBaHb, BUKJAMKAHWUX AK

BMBYaATUCA NPUPOAHMMMU, TaK i LWITYYHMMM BionoriyHMMKM areHTamu. CydacHi yaBneHHs Npo npupoay enigemili Ta
MeTOAM  MNPOrHO3yBaHHA  MOWMWPEHHA  iHOEeKUiMHMX  3axBOptoBaHb  cepef,  HACeNeHHs.
XimionpodinakTnka iHPeKLUiiHNX 3axBoptoBaHb. OCHOBM Cy4YacHoOi BaKUMHoANOri. TN BaKUWH Ta
OLLiHKA X epEeKTUBHOCTI 3 OrIA4Y Ha enifeMiYHNI NPOLLeC 3aXBOPIOBAHHA.

Yomy ue OucumnniHa Hafae cyvyacHe yABAEHHA MNPO PO3BUTOK IHOEKLIMHOTO 3axBOPIOBAHHA Ta WOro

uikaso/Tpeba NOLWMPEHHSA cepes, HaceneHHs 3 ornaay Ha bionoriyHi BnactMBOCTI iHPeKLiiHOoro areHTa. Lie € BKpau

BMBYATHU HeobXiAHWM NpK CTBOPEHHI HOBUX XiMionpenapaTiB Ta BaKLMH, BNPOBaAXeHHI epeKTUBHOI Ximio- Ta

BaKUMHONPO®iNaKTUKM iHDEKLiNHMX 3aXBOPIOBaHb.

Yomy morKHa

Pe3ynbTaT HaBYaHHA:

HaBYUTUCA - BMITM BU3HaYaTu gxepeno, iHPpeKuinHMA areHT Ta MexaHiam nepegadvi iHpeKuUiiHoro
3aXBOPIOBAHHS;
- BMITK p03p0obaaTh NpuKknagHi mogeni enigemiyHoro npouecy iHGeKLUinHMX 3aXBOPIOBaHb;
- BMITM pO3p0obAATU NPUHLMMNOBI CXeMU BUPOOHULTBA BaKLMH;
- BMITM BUKOPWUCTOBYBATU MPUHLNMN KOHCTPYHOBAHHA PiSHUX TUMIB BaKUWH, B TOMY YMCAi
po3pobKK a4’ toBaHTIB;
- BMITW BUKOPMCTOBYBATU METOAM MOLENOBAHHA €MiAeMiON0riYHOT Ta CoLiaIbHO-€KOHOMIYHOI
epeKTUBHOCTI BaKLLMHONPOdIiNAKTUKN HAaCeNEHHS.
AAK MOKHa KomneTeHTHOCTI, AKi MOXHA OTPMMATK, BUBYUMBLUN AaHY AUCLUNAIHY:
KopucTyBaTUcA — 34aTHICTb po3pob6aaTK aHaNITUYHI moaeni edeKTUBHOCTI BaKUMHONPOdINAKTUKM HAaceNeHHS, WO
HabyTumu IPYHTYIOTbCA Ha enigemiyHOMY NPOLLeci;
3HaHHAMM i — 3[0aTHICTb BUKOPUCTOBYBATU CYYACHi HAyKOBI Nigxoan Ta NPUHLUMNN KOHCTPYIOBAHHA BAaKLUWH;
YMiHHAMYU — 3[aTHICTb PO3pPO6AATU NPUHLMNOBI CXEMM BUPOOHULTBA BAKLMH
IHpopmauiiiHe Cunabyc AucuMnaiHK, KOHCMEKT NeKuii, HaB4YaibHi MNOCIOHWMKKW, MeTOAMYHI peKkomeHzauii no
3abe3neyeHHA BUKOHaHHA NPaKTUYHUX pobiT, E-Kamnyc, Mnatdopma guctaHuiimHoro HaB4aHHSA « CIKOPCbKMN»
aucumnniim
Bup cemectpoBoro | 3anik
KOHTPOJIIO
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OCHOBU 'EHETUYHOI TA KJIITUHHOI IH)KEHEPII

Kadeapa, Aaka MNpomucnoBsoi 6ioTexHonorii Ta 6iodapmauii PET
3abesneuye

BUK/NA[gaHHA

PiBeHb BULWOI MNepwwnit (6akanaBpcbKuMiA)

oCBiTH

Moxnusi Hemae
obmexKeHHs,
CneuianbHocrTi, gna
AIKUX afanToBaHa
aucuunnila

Kypc, cemectp 3 (6 cem.)

O6car gucumunninm | 4 kpegutn EKTC (120 roamH), 3 SKKX

Ta po3noAin roguH | AeHHe HaBYaHHA:

ayAUTOpPHOI Ta ayauTopHa poboTa — 72 roa. (nekuii - 36 roa., nabopatopHi 3aHATTS — 36 rog,.)
camocTiiiHo1 camocTiitHa poboTa - 48 rog,.

po6oTtun 33a04YHe HaBYaAHHSA:

ayautopHa pobota — 18 roa,. (nekuii - 10 roa,., nabopaTopHi 3aHATTA — 8 roa.)
camocTiitHa poborTa - 102 roga.

Mosa BUKnagaHHA | YKpaiHCbKa

Bumoru go 'PYHTYETLCA Ha 3HAHHAX, OflePXKaHUX CTYAEHTaMMU NPU BUBUYEHHI AUCLMUMIH:

noyaTKy BUBYEeHHA | FeHeTuKa, bionoria KnituHK, Bioximia, disionoria nloguMHM Ta TBapuHU, 3aranbHa MiKpobionoris i

Ancuunaiim Bipyconoris, 3aranbHa b6ioTexHonoris, Mpoueck Ta anapatv 6ioTexHONOrYHUX BUPOBHULTB, MeToaun
aHanisy 6ioTeXHOMOrYHUX BUPOOHNLTB

Lo 6yae TpaauLiHi MeToau OTPUMAHHA NPOMMUCAOBUX WITaMiB MIKPOOPFraHi3miB, OCHOBHI NpUHLMNK, 06’ eKTH

BMBYaTUCA Ta MeTOAOJONYHI NiAXoAWn, METOAIB TFEHETUYHOI iHXXeHepii ANA CTBOPEHHA HOBUX MPOMMUC/IOBO
BaXK/IMBUX LUTAaMiB MiKPOOPraHi3miB, COPTIB POC/INH Ta NOpPiA, TBApUH

Yomy ue OTpuMaETe 3HaHHA:

uikaso/Tpeba —  TPaAWLiNHMX MeToAiB OTPUMaHHSA NPOMMUCNOBUX LUTaMiB MiKpOOpraHiamis;

BMBYATU —  OCHOBHWX MPMHLMNIB, 06’EKTIB Ta METOA0IOMNYHMX NiAXOAiB KNITUHHOI iHXeHepii;

—  MOX/IMBOCTEN BUKOPUCTAHHA AOCATHEHb KAITUHHOI 6ionorii Ana CTBOPeHHA TexHosorin ans
BUPILLEHHA NPaKTUYHUX 3aBAaAHb;

—  OCHOBHMX METOAO/OTYHMX NiAX0AiB reHEeTUYHOI iHXeHepil;

—  MOX/MBOCTEM BUKOPWUCTAHHA METOZIB TeHeTUYHOI iHKeHepii [A/NA CTBOPEHHS HOBUX
NPOMUCNOBO BAXKAMBUX LUTAMiB MiKPOOPraHi3miB, COPTIB POCANH Ta MOPiA TBAPUH.

Yomy moxKHa Pe3ynbTaTn HaBYaHHA

HaBuYMTUCA — BMITU OTPMMYBATM HOBI LWITaMM MIKPOOPraHi3amiB 3a A0ONOMOrol TPAAUUIAHMX Ta reHHOo-
iHXXEeHEepHMX MeToAiB;
—  BMITM NigbupaTt Ta 3acTOCYBAaTW HA POCAMHHUX Ta TBAPWMHHMX KNITMHAX METOAM KNITUHHO-
iH}XeHepHOoI TexHo/orii BiANoBiAHO A0 NocTaB/eHol KiHUeBoi meTu (OTpMMaHHA HeobXiaHoro
NPOAYLEHTY Y1 NPOAYKTY);
—  BMITW OTPMMYBATU KNITUHHI KYNIbTYPY POCANH Ta TBAPWH i KYAbTUBYBATH iX PisHUMUK cnocobamu;
—  BMITK aHani3yBaTh pe3y/ibTaT eKCnepuMeHTaNbHUX A0CNIAKEeHb Ta NIaHYBaTU AOCNIAXKEHHA B
ranysi reHeTUYHOI Ta KNITUHHOI iHXKeHepii.
AIK MOKHa KomneTeHTHOCTI, AKi MOXKHA OTPMMATK, BUBYUMBLUN AaHY AUCLUNAIHY:
KopucTyBaTUcA - 30aTHICTb A0 NPAKTUYHOI peanisauii dyHAAMEHTANbHUX FEHETUYHUX 3aKOHIB i MONEKYNAPHUX
HabyTumu MexaHi3miB  6ionoriyHMx ABULW, ANA  CTBOPEHHA HOBMX MPOMMUC/IOBO BaX/IMBUX LITAMIB
3HaHHAMM i MiKpOOpraHiamiB, COpPTiIB POCAWH, NOpPi4 TBAapWMH 3 BUKOPUCTAHHAM METOAIB TeHeTUYHOro
YMiHHAMU KOHCTPYIOBAHHA in vivo;

- 3[aTHICTb A0 NpaKTUYHOI peanisauii GyHAAMEHTaNbHUX TEHETUYHMX 3aKOHIB | MONEKYNAPHUX
MexaHi3miB  6ioNOriYHMX ABMLL A8 CTBOPEHHA HOBWUX MPOMWCAOBO  BaXK/IMBWUX  LUTAMIB
MIKpPOOpraHiami, COpTIB POCAWH, NOpi4 TBAPMH 3 BUKOPUCTAHHAM METOLIB TEeHETUYHOro
KOHCTPYIOBaHHA in vitro;

- 30aTHICTb A0 NPaKTUYHOI peanisauii dyHAAMEHTANbHUX FeHEeTUYHMX 3aKOHIB i MONEKYNAPHUX
MeXaHi3MiB 6ioN10rivyHMX ABML, AN1A CTBOPEHHS KAITUH POCAWH, 3 3a4aHUMM BIaCTUBOCTAMMU;

- 3[aTHICTb npautoBaTM 3 6IONOMYHMMM areHTamu, BUKOPWUCTOBYBAHUMW Y BiOTEXHONOFYHMX
npouecax (MiKkpoopraHiamu, rpubu, pociMHK, TBAPUHU; BipyCH; OKPEMi iXHi KOMMNOHEHTH);

- 3[aTHICTb 3/iCHIOBATU EKCMePUMEHTaNbHI AOCNiAKEHHA 3 BAOCKOHANEHHA BioN0oriYHMX areHTis, y
TOMY YMCNi BUKAMKATU 3MiHM Yy CTPYKTYpi CnaaKoBOoro anapaty Ta ¢yHKUiOHa/bHiA aKTUBHOCTI
6ionoriyHMX areHTiB.
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IHpopmauiiiHe

Cunabyc, niapy4yHMKM Ta HaBYa IbHi NOCIOHMKK (APYKOBAHI Ta €/1IEKTPOHHI BUAAHHS).

3abesneyeHHA Mnatdopma gucTaHuiinHoro HaB4aHHA «CikopcbKuiny, E-Kamnyc
AucumunaiHm
Bup cemectpoBoro | 3anik
KOHTpOIO
CTPYKTYPHA 1 IOPIBHAJIBHA TEHOMIKA
Kadeapa, aka Kadepnpa bioeHepreTnku, bioiHdopmaTuKkm Ta ekobioTexHonorii ®6T
3abe3neuye
BUKNAAaHHA
PiBeHb BULOT Mepwnit (6akanaBpcbKuin)
0oCBiTU
Moxnusi Hemae
obmeKeHHn

Kypc, cemectp

3 (6 cemecTp)

O6car

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roamH (nekuji — 36 rogmH, NpakTUYHi 3aHATTA — 36 roauH)
CamocCTiHa poboTa - 48 roauH

33a04YHEe HaBYaHHA:

ayauTopHa pobota — 18 roamH (nekuii — 10 roguH, NpakTUYHi 3aHATTA — 8 roguH)
camocTiiHa poboTa - 102 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OAEPNKAHUX CTyOEeHTamMM NpW BUBYEHHI AucumnaiH: |HdopmaLiiHi
noyaTKy BUBYEHHA | TexHonorii, bioximia, Mikpobionoria i Bipyconoria, FeHeTuka, OcHOBM 6ioiHGOPMATUKK, a TaKOXK
AncuunaiHm HeobXiaAHWI piBEHb BOMIOAIHHA aHMNINCbKOK MOBOO He HUxKue A2.

Lo 6yne OCHOBHi NOHATTA, METOAM Ta ANITOPUTMU CEKBEHYBAHHA Ta 0OPOBKM pUAiB, iIHCTPYMEHTU nopTany
BMBYaTUCA Center for Genomic Epidemiology, metoau Biopython ana po6oTtu 3 reHomom Ta NpPoOTEOMOM

Yomy ue leHomiKa — ue A0CUTb MONoAMW PO3AiN MONEKYNAPHOI reHOMIKU. BiH cnpAmoBaHMIA Ha BUBYEHHA
uikaso/Tpeba reHomy BCix b6ionoriuHMx 06’eKTiB, Ha AOCAIAKEHHS eBOIOLi FeHiB, iX MpocTopoBux CTPYKTYp. Mig vac
BMBYATU BMBYEHHSA AMCLMMIHN CTYAEHT OTPMMAE 3HAHHSA NPO HOBITHI TUMW CEKBEHYBaHHA, NPOrpPamHi 3acobu

aHanisy reHeTU4YHoI iHbopMaLii, AocniaxKeHHs eBotoLji BINKIB Ta AOCNIAXKEHHS CTPYKTYpPU reHiB Ta
6inkis.

Yomy morKHa

Pe3ynbTaTy HaBYaHHA:

HaBYUTUCA 1. BmiT po3bupaTvca B MeTofax CEKBEHYBaHHSA Ta 0bupaTM MeToz BignNoBiAHO 4O MOCTaBAEHOT
3agaui
2. BmiTn 36upaTh piam nicna cekBeHyBaHHA
3. BMiTV aHanisyBaTv oTpuUMaHi piam iHcTpymeHTamum noptany Center for Genomic Epidemiology
4. BMmiTV BUKOpUCTOBYBaTM meToam Biopython gns nobynoBM reHOMHMX Ta NPOTEOMHMX BUPIBHIOBAHb
AIK MOXKHa KOMNeTeHTHOCTI, fiKi MOYKHa OTPUMATW, BUBYMBLUN AaHY ANCLUNAIHY:
KopuctyBaTuca - 34aTHICTb PO60OTH 3 LJAHUMM CEKBEHYBAHHA Ta FeHOTUMNYBAHHSA;
HabyTumu - 34aTHICTb BUKopUcToByBaT NGS TexHONOrilh ceKBEHYBaHHS;
3HaAHHAMM i - 30aTHICTb NPOBEAEHHA FEHOMHUX Ta MPOTEOMHUX AOCNIAKEHb MeTogamu Biopython.
YMiHHAMU
IHpopmauiitHe Cunabyc aucumniiHM, HaB4yasbHi MOCIOHMKM, KOHCNEKT nekuin Towo. E-Kamnyc, Mnatdopma
3abe3neyeHHn OMCTaHUiMHOro HaBYyaHHSA « CIKOPCbKUI»
Bua cemectpoBoro | 3anik
KOHTpOO
INEPEPOBKA BIOMACHU TA OTPUMAHHS BIOIVIACTUKY
Kadeapa, aka Kadepnpa bioeHepreTnku, bioiHdopmaTuKkm Ta ekobiotexHonorii ®6T
3abesneuye
BUKNAAAHHA
PiBeHb BULOT Mepwnit (6akanaBpcbKuin)
oCBiTH
Moxnusi Hemae
obmeKeHHn

Kypc, cemectp

3 (6 cemecTp)

O6car

4 kpeantn EKTC, 3 AKMX
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OEeHHe HaBYaHHA:
ayauTopHa poboTa — 72 roguH (nekuji — 36 roguH, NpakTUYHi 3aHATTA — 10 roguH, nabopaTopHi
po60TK — 26 roanH)

CamocTiHa poboTa - 48 roauH

33a04YHEe HaBYaHHA:

ayautopHa poboTa — 18 rogmH (nekuii — 8 roauH, NpakTUYHi 3aHATTA — 4 roanHu, nabopaTtopHi poboTu
— 6 roavH)

camocTiiHa poboTa - 102 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru pgo I'PYHTYETLCA Ha 3HAHHAX, OfEPXaHUX CTyAeHTaMM NPU BMBYEHHI AMCUMNAiH: di3nyHa Ta KOoigHa,
noyYyaTKy BUBYEHHA | aHaNiTM4YHa, opraHiyHa ximii, Mikpobionoris, 6ioximia, HiodisnmKka, metTogm aHanisy B bioTexHoorii
AucuunaiHm
Lo 6yge CyyacHi 6ionoriyHi Ta ¢i3MKo-ximiuHi meToan nepepobku Hiomacu pi3HOro NOXOAMKEHHA 3 METOI
BMBYaTUCA O epKaHHA eHEeProHoCiiB Ta iHWWX KOPUCHUX NPOAYKTIB (NiKiB, 6ionoriyHo akTUBHUX f06aBOK (BAL),
NPUPOLHUX HU3bKOMONEKYNAPHUX OPraHiYHMX Ta MOAIHEHACUYEHUX KUCIOT, iIHCEKTULMAIB TOLLO),
TexHosorii opepyKaHHA bGionosnimepis, B TOMy YMC/Ai ANA BUKOPUCTAHHA SIK CMPOBUMHWM ana 3D
NPUHTEPIB. AKi B NOAANbLIOMY MOXYTb KOHKYPYBaTK 3 peYOBMHAMMU, OAepKaHUMK 32 AOMNOMOrot
OpraHiYHOro CUHTE3y.
Yomy ue 1) TeHAeHUji pO3p0BKM HOBITHIX TEXHONOTIN AN 3aMiHM PEYOBUH, OAEPKAHUX 32 AOMNOMOroH
uikaBo/Tpeba OPraHiYHOro cMHTe3y Ta 3a BUKOPUCTAHHA HadTU Ta rasy 3i 36eperkeHHAM iX BNacTMBOCTEN;
BUBYATU 2) OpeprkaHHA HOBUX NiKapCbKMx 3acobiB Ta BA/L], 6e3 BUKOPUCTAHHA XiMIYHOTO CUHTE3Y;
3) Po3pobKa Ta oaeprKaHHA eHeproHociiB 2 Ta 3 NOKOo/iHb 33 BUKOPUCTAHHA BiAHOB/OBA/IbHOI
CUPOBWHM (BiAHOBIOBANbHI AXKepena eHeprii);
4) Po3pobka HOBMX HanpAMKiB OTpMmaHHA bionosimepis AnAa 3amiHM iCHyHUMX nosimepis

3a4nAa 36ep6)+(EHHF| OTOYYHO4Oro cepeaosuia.

Yomy moXKHa

- AHanisyBaTM MOXK/MBOCTI BUKOPUCTAHHA BIiOTEXHONOTMYHUX, XIMIYHUX Ta i3UKO-XiMIYHMX

HaBuYMUTUCA MeToAiB Ta iX KOMbiHaUill Ana po3pobKM TexHoNorin nepepobkn Hiomacu 3 METOK oAep’KaHHA
€HepProHoCiiB Ta XiMiYHMX PEYOBMH.
- AHanisyBaTh CTaH CUPOBMHM A/1A 3aCTOCYBAHHSA il B BU3SHAYEHilh TEXHOOFI.
- MponoHyBaTK TEXHO/OFYHI pileHHA nepepobkn 6Hiomacu pisHOro MNOXOAXKEHHA ANA
ofiepKaHHA KOPUCHUX PEYOBUH XiMiYHOTO Ta Bi0NOrYHOIO CNPSAMYBaHHA.
- 3acTocoByBaTM METOAMKM OTPUMAHHA Monimepis, wWo 6iopo3KNaAaloTbCcA, Ha OCHOBI
NPUPoOAHOT CUPOBUHU Ta OAepPKaHOI B 6ioTeXHONOTIYHOMY NPOLLEC.
Pe3ynbTaTn HaBYaHHA:
- BmiTu 3aiicHIOBaTM AKICHWUI Ta KinbKicHUI aHani3 6iomacu.
- BmiTn BMKOpPMCTOBYBATM TEOPETUYHI Ta MPAKTUYHI NigXoAM A0 CTBOPEHHA Ta 3aCTOCYBaHHA
acouiaui MiKpoopraHiamis Ta WTamiB 419 BMKOPUCTaHHA iX B Mpolecax nepepobku biomacu ans
OTPMMAHHS EHEeProHoCiiB, y NPUPOLOOXOPOHHUX TEXHOJIOFIAX Ta A1 BUPOOHULTBA 6ionaacTuKy.
- BMiTi 3acTocyBaTh 3HaHHA OCHOBHUX Bi3NUKO-XiMiYHUX Ta BioTexHoNoriYHMX cnocobiB nepepobKku
biomacu ana ofeprKaHHA KOPUCHUX NPOAYKTIB.
AK MOXHa CtyneHT 6yae maTu 34aTHICTb 40:
KopuctyBaTuca - 3aCTOCOBYBaHHA Cy4yacHWX OioTexHONorih ANA ofepXaHHA PiAKMX Ta rasonofdibHux nanuve 3
HabyTumu BilHOB/1OBA/IbHOI CUPOBUHW;
3HaHHAMM i - BUKOPUCTaHHA (i3NKO-XiMIYHUX MeTOZIB A1 OTPUMaHHSA TBepaoro bionanuea;
YMiHHAMU - 0BO/1I0AiHHA }i3NMKO-XiMIYHMMM Ta 6ioAOFYHMMKU MeToAaMK NepepobKn POCIMHHOT CUPOBUHU ANA

ofeprKaHHA 6a30BMX OpraHiYHMX PevyoBMH Ta X NOAANbLIOT NepepobKn ANA ofepKaHHA LiNboBOro
NPOAYKTY;.
- BUKOPUCTaHHA MEeTOoAiB 04epKaHHA NikapCbKUX npenapartis Ta BAL, 3 6iocMpoOBUHM.

KomMneTeHTHOCTI, AKi MO¥Ha OTPUMATK, BUBYMBLUWN AaHY ANCLNNAIHY:

e 3paTHicTb aHanisyBatTu 6ionoridHi 06’ekTV pi3HMX Popm opraHisalii Ta oKpemi IXHi YacTUHU,
BMKOPUCTOBYIOUYM BiofIOriYHI, XiMiyHi, @i3MYHI Ta MaTemaTMyHi meToaM, Ta npauoBaTH 3
6io/fIoriYHMMM  areHTamu, AKi BUKOPMUCTOBYHOTbCA Yy nepepobui Ta yTunisauii b6iomacu, B
6i0TEXHONOTYHUX NPOLLECaX OAEPKAHHA BionaacTuky.

e 3paTHiCTb  nNpoBOAUTM  aHanis 6iomacu, SK CUMPOBMHM ANA  OTPUMAHHA  NPOAYKTIB
6i0TEXHO/IOMNYHOr0 NOXOAKEHHA, B TOMY YMCAi B6ionnacTuKy.

IHpopmauiiiHe

Cunabyc aucumnnidy, HaB4YaibHi NOCIOHMKWM, KOHCMEKT feKuii Towo. MnaTtdopma AUCTaHUiNHOrO

3abesneyeHHsA HaBuyaHHA «CiIKOPCbKUIN»
Bupg cemectpoBoro | 3anik
KOHTPOJIO
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BIOIH’KEHEPIA

Kadeapa, aka
3abesneuye
BUKNAAAHHA

Kadepgpa bioeHepreTnku, bioiHdopmaTuKkm Ta ekobiotexHonorii ®6T

PiBeHb BULLOT
0oCBiTH

MNepwwnit (6akanaBpcbKuMiA)

Moxnusi
obmexeHHsA

Hemae

Kypc, cemectp

3 (6 cemecTp)

O6car

4 kpeantn EKTC

ayauTopHa poboTta — 72 rogmH (nekuii - 36 roauH, NPaKTUYHI 3aHATTA — 18 roanHKU, NabopaTopHUX
3aHATb — 18 roauH)

camocTilHa poboTa - 48 roauH

3a04He HaBYaHHA:

ayauTopHa poboTa — 18 roguH (nekuii — 8 roauH, NPakTUYHI 3aHATTA — 4 roamnHun, nabopaTopHi poboTu
— 6 roavH)

CamocCTiNHa poboTa - 102 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'DYHTYETbCA Ha 3HAHHAX, OAEPXaHMX CTyAEHTaMM NPU BUBYEHHI AWcUMMAiH: 6ioximii, Gionorii

No4YaTKy BUBYEHHA | KNITUHW, reHeTuKK, biodisnku, 3aranbHoi mikpobionorii Ta Bipyconorii.

AncumnnaiHm

Lo 6yge BuByeHHA 6ioiHKeHepii nepeabayae O3HAMOMJIEHHA 3 MPUHUUMNAMW iHXKEHEPHUX MPaKTUK Ta

BMBYATUCA TeXHoOorin y meguumHi, 6ionorii, cinbCbKoMy rocnoaapcTsi 0cob6aMBO NpW BUPILLEHHI EKOJIOTIYHMX,
NPOMMCIOBUX, EKOHOMIYHMX Npobiem Ta OXOPOHi 340poB’A. byae PO3rnsHYTO NPOEKTyBaHHA Ta
cTBOpeHHA biomatepianis, <dapmaueBTMUHMX npenapaTiB. OnaHyBaHHA  BioiHXeHepHUMMU
MeToAMKaMK (TaKMMMK AK TeHeTU4YHa pekombiHalia) Npoknage WAAX A0 CTBOPEHHA FeHeTUYHO
3MiHEHMWX, TPAHCTEHHMX }KMBUX OPraHiamis (BipyciB, MiKpoOpraHiamiB, pOC/IVH i TBapUH).

Yomy ue LlinecnpamoBaHe BHECEHHS 3MiH Y MBI OopraHiamu MikpobiB, pOCAWH, TBApPUH, NOAMHM TaK Camo, K

uikaso/Tpeba i KepyBaHHA iX GYHKLiAMM 3 AaBHIX AaBeH NpuBabAOBaNO0 CYCNiNbCTBO, LLLO CTAN0 HA LWAAX PO3BUTKY.

BUBYATHU 3 Yyacom BLOCKOHANEHHA TEXHIYHWX 3HAPAAb i 3aC06iB CTUMYNIOE CTBOPEHHA Binbly ePpeKTUBHUX

maTepianis, iIHCTPYMEHTIB, METOAiB ANA MaHINyAALIN 3 XKUBUMM KNITUHAMM i LiniCHUMKM opraHismamm.
o Toro X, AK 6auMmo, i 3aXMCT HABKOJMLIHLOIO CepefioBUlLAa CTae BCe 6iNbll aKTya/lbHUM.
MowmnpeHHs HOBMX BipY/IEHTHUX WITaMiB, XBOPOO, 3MiHA KNiMaTy CNPUYMHIOIOTb OKY/IbTYPEHHA BUAIB
3 AMKOI Npupoam, BUBELEHHS Cy4aCHUX COpTiB, nopig, ribpuais 3 noninweHMMM rocnofapcbKumm
XapaKTepucTMKamum, BinblIoK AKICTIO, CTIMKICTIO Ta MPOAYKTUBHICTIO. lMepepaxoBaHi acnekTu, LWo
6yayTb PO3rNAHYTi B AaHOMY KypCi — Ue /vwe BepxiBKa ailcbepra ana monogux, AONUTAUBUX Ta
HanonernnBMx AOCNiAHUKIB.

Yomy morKHa

LinMiA KOMNieKc cyyaCcHUX 3HaHb i No4YyaTKoBWMI AocBig, HabyTi malibyTHimM npodecioHanamu,

HaBUYMTUCA 3Haf061ATbCA ANA OUiHIOBAHHA AOLIIBHOCTI NPOBeAEHHA FEHHOIHXEHEPHUX MaHinynauin. byaytb
chopmoBaHi HaBMUYKM NigBOPY NOYATKOBOro matepiany Ana BLOCKOHANEHHA KMBWUX OpPraHi3mis,
3aK/MlageHi NPaKTUYHI HaBMYKM POBOTM 3 METOAAMM KNITUHHOT Ta FeHHOI iHXeHepii. PO3ymMiHHA ocHOB
niabopy KMBUIbHUX CEPeaOBULL, AR KYNbTUBYBAHHA KNITUH | TKAHUH in vitro, yKNagaHHA ceNekuiiHo-
FEHETUYHUX MPOrPaMM 3 BUKOPWUCTAHHAM KNACMYHMX Ta IHHOBALiMHMX MmeToaiB bioiHXeHepil
[03BONATL NepeabavaT NepcneKkTUBHI WNAXM BNPOBALAKEHHA HAYKOBUX BiAKPUTIB Y BUPOOHMLTBO.
3anyyeHHs 40OOATKOBMX 3HAHb 3 iIHO3eMHOI niTepaTypwu, 3acobis macoBoi iHPpopmaLii, 3aKoHO4aBYO-
HOPMATMBHOI 6a3n NiAWTOBXHYTb A0 PO3YMiIHHA CY4aCHOro CTaHy i micua reHeTMYHo moamdikoBaHMX
OpPraHi3miB y HALLIOMY XKUTTI.

Pe3ynbTaTn HaBYaHHA:

MNornnbaeHHi HopMaTUBHI BMiHHA:

- BMiTV aHani3yBaTh 6ioTeXHO/IOTYHI NPOL,EeCcH Ha MONEKYISPHOMY Ta KITUHHOMY PiBHSX

BMiHHA, OTPUMaHi NPy BUBYEHHI AaHOI AUCUMNAIHN:

- BMiTW 3aCTOCOBYBaTW TEOPETMYHI NiAX0AM Ta NPAKTUYHI HABMYKM POBOTU 3 METOAMKAMMU KNITUHHOT
Ta reHHoI iHXKeHepii.

AK MOXKHa CTYAEHT 3MOXKe:

KopucTyBaTUca — posibpatnca y BenMYesHi KiNbKOCTI Cy4aCHUX HAYKOBWUX AOOCNIAXEHb, BU3HAUYUTH

Habytumu NPiOPUTETHI HANPAMKW PO3BUTKY AAHOI ranysi 3HaHb;

3HaHHAMM i —  BWKOPWUCTOBYBATM MNPUHUMNKN KOHCTPYIOBAHHA KMBUX OpraHiamie, nigibpatn BuxigHUM

YMiHHAMYU maTepianu, 3anpornoHyBaTH cXxeMu BioiHKeHepHUX pobiT;
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—  KBanipikoBaHO MNpPOBOAUTM EKCMEepUMEHTa/bHi Ta HAYKOBi AOCAHiAXKeHHA B ranysi
GioiHKeHepil, KOUTUYHO aHaNi3yBaTU OTPUMaHI pe3ynbTaTu;
34iMCHIOBATM HABYaHHS MepPCcoHany Ta Mignernux cniBpobiTHUKIB Npuitomam i metogam poboTu B
ranysi KNiTMHHOI Ta reHeTUYHOI iHXKeHepii.

KomMneTeHTHOCTI, iki MO}KHa OTPUMATU, BUBYMBLLWN AAHY ANCUUNIHY:

[aHunit OCBiTHi/A KOMNOHEHT A03BO/IUTL NOFINOGUTU HACTYNHI HOPMATUBHI KOMNETEHTHOCTI:
34aTHICTb KOMNJIEKCHO aHanidyBaTu 6ionoriyHi Ta 6iOTEXHOMOrYHI NPOLLECU HA MOSEKYAAPHOMY Ta
KNITUHHOMY piBHAX

[aHunit OCBiTHi/A KOMNOHEHT HaZa€ HAaCTYNHi KOMMETEHTHOCTI:

34aTHICTb 3aCTOCOBYBATU TEOPETUYHI NiAX0AM Ta NPAKTUYHI HABMYKM POBOTU 3 METOAMKAMM KNITUHHOT
Ta reHHoI iHXKeHepii.

34aTHICTb 3A4IMCHIOBATU EKCMEepPUMEHTAJIbHI AOCNIAMKEHHA 3 BAOCKOHANEHHA 6ioNoriYHMX areHTis,
LNAXOM 3MiHW Y CTPYKTYpi CNaAKOBOro anapaTy Ta yHKLIOHaNbHil aKTUBHOCTI 6i0NIOFYHMX areHTis

IHpopmauiiiHe

Cunabyc AauvcumniiHM, HaB4yasbHi MNOCIOBHWKM, KOHCNEKT nekuin Towo. E-Kamnyc, Mnatdopma

3abe3neyeHHA AMCTAHUIMHOro HaB4aHHA « CIKOPCbKUI»
Bua cemectpoBoro | 3anik
KOHTpO/IO
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AHomauyii eubipkosux oucyunnin 011 eus4yeHHA HA 4 Kypci (7 cem.)

KPIOTEHHE OBJIAJJTHAHHS TA TEXHOJIOI'TT Y BIOTEXHOJIOTTYHUX

BUPOBHUITBAX

Kadeapa, aka
3abe3neuye
BUKNAAAHHA

bioTexHiku Ta iHxXeHepii BT

PiBeHb BULLOI OCBITH

Mepwnii (6akanaBpcbKuin)

Moxnusi
obmerKeHHA

HeMae€

Kypc, cemectp

4 (7 cemecTp)

O6car gucumnnium
Ta po3noain roguH
ayAUTOpPHOI Ta
camocTiiiHoi poboTu

4 kpeantn EKTC

OeHHe HaBYaHHA:

ayamuTopHa poboTa — 72 roamH (nekuii - 36 roauH, NPakTUYHi 3aHATTA — 18 roanHKM, NabopaTopHUX
3aHATb — 18 roguH)

CamocTiHa poboTa - 48 roauH

33a04YHEe HaBYaHHA:

ayauTopHa poboTta — 16 roamH (nekuii - 10 rogmH, NpakTUYHI 3aHATTA — 4 roauHKU, nabopaTopHi
3aHATTA -4 roanH)

camocTiitHa poboTa - 102 roauH

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru go nouatky
BUBYEHHA
AUCUUNNIHN

IPYHTYETbCA Ha 3HAHHAX, OAEPKAHMX CTYAEHTaMM NPU BMBYEHHI avcumnid: Gionorisa, disvka,
ximif, npoueck i anapaTv 6i0TEXHONOTIYHUX BUPOOHULTB.

Lo 6yae BuB4aTUca

CyyacHi HanpAmMMK KpIiOHIKM - Kpioxipypria, KpioTepania, rinotepmia. OCHOBWU TEXHIKWM HU3bKMUX
TEMMNepPaTyp, CXEeMHi pilleHHA XONOAMNbHUX Ta KPIiOreHHWUX YCTaHOBOK Ansa 3abesneyeHHA
NpoLECiB OXONOAMKEHHA Pi3HOTO TEeMMepaTypHOro piBHA, a TaKOX MNPUKNAAN BUKOHAHHA
3a3HayeHoro 0b61agHaHHA Y MeAMYHIM npakTuui. KpioreHHe obnafHaHHA, WO BUKOPUCTOBYETLCA
Ona 36epexkeHHs 6ionorivHMX MaTtepianis, NikapHAHWX 3acobiB, OOHOPCHKOI KpoBsi Ta i
KOMMOHEHTIB, MeToAM KNiTKOBOi Tepanii Ha OCHOBI KpioreHHoro 36epiraHHA KAiTKOBOro Ta
TKaHeBOro maTtepianis,

Cnocobam oTpumaHHA xonoay. 36epiraHHIO Ta TPAHCNOPTYBAHHIO TEPMOAAbiNbHUX NiKaPCbKNUX
3acobis i biomaTepianiB. Po3ymiHHIO NPO KpioKoHcepBaLito bionoriyHoro matepiany. BnactusocTi
6ionoriyHMx 06’eKTIB NpU KpioreHHMX TemnepaTypax.

Yomy ue
uikaso/Tpeba
BUBYATU

HusbKoTemnepaTypHi TexHonorii, npunaan Ta ob6iagHaHHA WMPOKO 3aCTOCOBYIOTLCA Y Pi3HMX
obnacTax Kpiobionorii Ta KpiomeanuMHU. Pe3ynbTaT KpiobionoriyHMX AocnigxeHb 3Haxo4AaTb
CBOE 3acToCcyBaHHA B 36epiraHHi pPOCAWH, KAITUHHUX KyAbTyp, embpioHiB nig uvac
eKCTpakopnopanbHoro 3annigHeHHA (EK3) Ta ikpu pigkicHux pub. Xonog 3acTtocoByloTb AK
NiKyBanbHWI 3acib B 6aratbox ranysax MeanUMHU: AepPMaToNOorii, KOoCMeTooril, opTanbMoOrii,
OHKoJiorii, yponorii Ta Hedponorii, Helpoxipyprii, riHekosorii, rematonorii, 0TONAPUHIONOTi,
Xipyprii (Kpioxipypris), TpaBmaTo0rii, TpaHcnAaHTo O i, MpPKY LbOMY BUKOPUCTOBYHOTb KPiOreHHy
anapaTypy Ta KpioreHHi 3oHAM. HW3bKi TemnepaTypu Ta Xono4 34aTHi PYMHYBATU TKAHWHM,
NPU3BOAMTU [0 HEKPO3y TKAHWH, a B Noganbluomy BiabyBaeTbca H6e3kposBHe Ta 6esbonicHe
BiATOPrHEHHA OMepPTBININX TKAHMH, NpnbAn3HO Ha 14—21 noby nicna KpioBNAMBY PiAKMM a30TOM
(—=196°C), akui1 36epiraeTbca B nocyauHi [btoapa.

KpioreHHa TexHika pgo3Bonse 36epiratv 6GionoriyHi maTepianu (KAITMHKW, TKAHWHM, OPraHu,
eMbpioHM) NPOTAroM TPMBAIOro Yacy 6e3 BTpaTH iXHiX GYHKLiOHaNbHMUX BNAaCTUBOCTEN.

YmoBKu KpiosbeperkeHHA ynoBifbHIOOTL bBioximiyHi  npouecu, 3anobiratoun  perpagauii
6ioMOIeKY, LLO € BAXKAMBUM ANA GapMaLEeBTUKM, TPAHCANAHTONOFIT Ta reHEeTUUYHUX BaHKiB.
dapmauia: 36epiraHHA Ta TPAaHCNOPTYBaHHA TepMonabinbHUX NpenapaTiB, TaKMX AK BaKUMHM abo
6iodapmaLeBTUYHI NPOAYKTH.

FeHeTuKa: PopmyBaHHA HaHKIB reHETUYHUX pecypciB AnA 36epekeHHs biopisHOMaHITTA.
MepguumHa: 36epiraHHA OOHOPCBHKMX OpPraHiB, KNiTUH KPOBIi, CTOBOYPOBMX KAITWUH, cCNepmu Ta
ANLEKNITUH ANA TPaHCNAAHTALIT abo penpoayKTUBHOI MeANLMUHMU.

BMBYEHHA KpPIOTEHHOI TEXHIKM CTUMY/IIOE pPO3POOKY HOBUX METOAIB KpionpoTeKuii, sKi
[03BONAOTL 36epiratv 6iomaTepianm 6€3 NOWKOAKEHD.
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TexHonorii KpioreHHMX 3aMOpPOXKYBauyiB, KOHTEMHEPIB [A/1A TPaAHCNOPTYBaHHA Ta CUCTEM
aBTOMATM30BAHOIO KOHTPOIO TeMnepaTypu MOCTIMHO BLOCKOHANIOMOTLCA, WO BiAKPMBAE HOBI
FOPU30HTU ANA AOCNIAXKEHD.

HusbkoTEmMnepaTypHe cepefoBuLLE € EKCTPEMANBHUM OA KUBUX OPraHiamis, TOMy BUBYEHHSA
MeXaHi3MiB IXHbOTr0 BWMKMBAHHSA (HaNnpWKAag, y cTaHi aHabiosy) cnpuse ranbLIoMy Po3yMiHHIO
6ionoriyHMx npouecis.

KpioreHHa TexHika A03BOSIAE MOAENOBATM YMOBM, NOAIOHI [0 KOCMIYHMX, WO € KOPUCHUM ANA
acTpobiosiorii Ta gocnigxKeHHs ekctpemodinis.

MonuT Ha paxiBLiB i3 KpioreHHOi TEXHIKM 3pOCTaE 3aBAAKN PO3BUTKY TPaHCN/IaHToNOTii, 6iobaHKiB,
6iopapmaLLeBTUKM Ta KOCMIYHUX AOCNIAMXKEHD.

3HaHHA B LiK ranysi AatoTb 3mMory npautoBaTv B NPOBigHMX abopaTopiax, MeANYHUX LLEHTPAX i
HayKOBMX YCTaHOBAX.

Mpouecn 3amMOpPOXKyBaHHA, KpucTanisauii Ta BMAMBY HM3bKMX Temnepatyp Ha 6ionoriyHi
CTPYKTYPU 3a/INLLIAIOTLCA HEA0CTAaTHbO BUBYEHUMM, LLLO CTBOPIOE MOXK/IMBOCTI AN1A BiAKPUTTIB.
Hanpuknag, BMBYEHHA 3aMOpPOXKYBaHHA BOAM B KITUHAX A03BOJIAE 3PO3YMITU, AK YHUKHYTU
YTBOPEHHA KPUCTANiB NboAY, WO NOLWKOAKYIOTb MeMBpPaHU.

Yomy morKHa

Pe3ynbTaTh HaBYaHHA:

HaBUYMTUCA — BmiTM oOUiHIOBaTM BMJIMB KPiOreHHUX YMOB Ha bGiosioriyHi 06'ekTn (KnituHu, 6inkn, OHK,
opraHenu).
— BmiTK 3acTocoByBaTV NpoLLEAYPHI OCHOBK Kpio3bepeskeHHA KNITUH, TKaHUH | MiKpoopraHi3mis,
30Kpema KOHTPO/1IbOBaHOr0 3aMOPOKYBAHHA Ta BiTaBaHHA.
— BMiTM 3acTocoByBaTU MaTeMaTuMuHi Mogeni ANA MNPOrHo3yBaHHA Ta MOKpaLLeHHs poboTu
KpiOreHHUX cucTem.
— BmiTM BMKOPMCTaTM 3HAHHA MNPO OCHOBM KPIOTEHHOI TEXHiKW: npuHUMnM pobotn 3
HU3bKOTEMNEPATYPHUMU CcUCTeMammM, 36epiraHHA BiosoriyHMX maTtepianiB Npu KpioreHHUx
TemnepaTypax.
— BMiTV BMKOPUCTOBYBaTM KpioreHHi TexHosorii y dapmauesTuui, meauuumHi, arpobionorii Ta
iHLIWX ranys3ax.
AIK MOXXHa KomneTeHTHOCTI, AIKi MOXHa OTPMMATH, BUBUMBLUW AAHY AUCLUNAIHY:
KopuctyBaTmca — 30aTHICTb  PO3YMIiTW, NPOEKTYBAaTM Ta BUKOPUCTOBYBATM  TEXHO/OF, noB'A3aHi 3

HabyTUMM 3HAHHAMM
i yMiHHAMM

HU3bKOTEMMNEPATYPHUMM Mpouecamm, Aaa 3bepexkeHHs 6ionoriyHMX maTepianis, TakUX AK
KNITUHKU, TKAHUHK, OpraHK abo MiKpoopraHiamu.

— 3JaTHiCTb nNpautoBatTv 3 ob6iagHaHHAM A5 BiONIOFYHMX EeKCNepMMEHTIB Ta TPACMAaHTOOrII,
$a3oBMX Nepexosis BOAW, YTBOPEHHS KPUCTaNiB NboAy Ta iX BMIMBY HA KAITUHHI CTPYKTYypMU.

— 3[aTHiCTb OpraHi3yBaTh NOriCTUKY AnA 36epiraHHA i TpaHCNOPTYBaHHA 6ionoriYHMX 3paskKis y
KpiOreHHMUX yMOBax.

— 3[aTHICTb YNpaBAiHHA PU3MKaMW: OLIHKA MOXAMBUX PU3MKIB MNig Yac poboTM 3 KpioreHHUm
06n1agHaHHAM (HanpUKNag, PU3UK YTBOPEHHSA IbOAY, BUTIK 3pigsKeHUX rasis) Ta BNpoBaaKeHHsA
3axoAiB 6e3neku.

— 34aTHICTb eKcnyaTalii yCTaHOBOK ANA KpioKoHcepBau,ii, KpiocTaTiB, niodinizatopis, cucrem
3pigyKeHHs rasis

— 3paTHiCTb perynioBatM napameTpu (TemnepaTtypa, TUCK,
MiHimi3aLii nowKoaKeHb 6ioNOriYHUX CTPYKTYP.

— 34aTHiCTb iHTErpyBaTU KpioreHHi TexHonorii y BMpobHMUTBO: Po3pobKa Ta BNpOBaAKeHHSA
KpioreHHoro etany B 6ioTexHONOriYHI Npouecu, TaKi AK 36epiraHHA BaKLWH, TPAHCNOPTYBAHHA
6ionpenapaTie abo TpuBane 36epiraHHA reHeTUYHOro maTtepiany

WBWAKICTb OXONOAMKEHHS) ANA

IHpopmauiiiHe

Cunabyc AncuMnAiHM, HaBYaNbHI NOCIBHNKKM, KOHCNEKT NeKuin Towo. NaaTdopma AUcTaHLUiHOrO

3abesneyeHHn HaBYaHHA «CikopcbKkuniny, Y-Kamnyc
AucumunaiHm

Bua cemectposoro 3anik

KOHTPOIO

YJIBbTPA3BYKOBE OBJIATHAHHSA Y PAPMALEBTUYHHUX TA

BIOTEXHOJIOT'TYHUX BUPOBHUIITBAX

Kadeapa, aka bioTexHikM Ta iHKeHepii BT
3abesneuye

BUKNAAAHHA

PiBeHb BULOT Mepwnit (6akanaBpcbKuit)
oCBiTH
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Moxnusi
obmerKeHHs,
CneuianbHocrTi,
ONA AKUX
apanToBaHa
aucumnnina

HeEMa€E

Kypc, cemectp

4 (7 cem.)

O6car aucumnniim
Ta po3noain roguH
ayAUTOpPHOI Ta
camocTiiiHol
po6oTtun

4 kpeantn EKTC, 3 AKUX

OEeHHe HaBYaHHA:

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

3a04He HaBYaHHA:

ayauTopHa pobota — 18 roamH (nekuii - 10 rogmH, NPakTUYHI 3aHATTA — 8 roaMHM)
CamocTiiHa poboTa - 102 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETLCA Ha 3HAHHAX, OAEPMKaAHUX CTYAEHTaMM NPU BUBYEHHI ancumnaid: «Mpouecu, anapat Ta

NOYaTKy BUBYEHHA | YCTaTKyBaHHA OiOTEXHOMOFMYHUX BUPOOHULTB», «MPOEKTYBAaHHA BiOTEXHONOMYHUX BUPOOHMLITBY,

Ancuunaiim «3aranbHa bioTexHosoria», «Buwa matemaTnka», «Pisnka», «lHKeHepHa i Komn’'toTepHa rpadika,
«bioiHpopmaTMKa».

Lo 6yne BUKOPUCTaHHA yAbTpa3sByKy B 06/aagHaHHI dapmaueBTUUYHUX Ta BiOTEXHONOTYHUX BUPOBHWULTB.

BUBYATMUCA Ocob6/MBOCTI MPOTIKAaHHA MpoueciB  Tenj0 Maco nepeHocy B ob6nagHaHHI dapmaLeBTUYHUX Ta
6ioTEXHONOrYHUX BUPOOHULTBAX B YMOBax Aji ynbTpasByKy. Paktopu, WO BMNAMBAKOTL Ha
iHTeHcMiKauito Tens o maco 0OMiHHUX MPOLLECiB Y YMOBAX Aji y/AbTPasByKy. Bnamne yabTpa3ByKoBoi
KaBiTalil Ha NPOAYKTUBHICTb 0bO/MagHAHHA A/1A NPOBEAEHHA MPOLLECiB eKCTPaKLii, po3YMHEHHS,
KpucTanisauii.

Yomy ue Kypc HapgacTb MOXAUBICTb GOPMYBaHHA Yy CTYAEHTIB 34aTHOCTEN:

uikaBo/Tpeba - 3aCTOCOBYBATW HOBI Cy4aCHi MeToAM PO3PO6IEHHA TEXHOIOMNYHMUX MPOLLECIB BUFOTOBNEHHS

BMBYATHU BMpo6iB i 06'ekTiB y cdepi npodeciitHOi AianbHOCTI 3 BM3HAYEHHAM paLioOHaNbHUX

TEXHO/IOTIYHUX PEXMMIB POBOTM CrewiaslbHOro YCTaTKyBaHHA.

- CKMagatM onucu NpuHUMNIB Aii Ta 6yA0BM NPOEKTOBAHUX BUPOLIB i
O6rPYHTYBaHHAM NPUAHATUX TEXHIYHUX PilleHb

- BMBMpaTU ONTMMaNbHI PileHHA NpU CTBOPEHHI NPOAYKLIi 3 ypaxyBaHHAM BUMOT AKOCTI,

HaZiMHOCTI 1 BapTOCTi, @ TAKOX TEPMiHIB BWMKOHAHHA, Ge3NeKU MKUTTEAIANbHOCTI Ta
€KONOriYHOi YUCTOTU BUPOBHMLTBA.

o6’eKTiB 3

Yomy morKHa

3HaHHA:

HaBYMTUCD — npobnem 3abesneyeHHs CTanoro PO3BUTKY NPU BUKOHAHHI TEXHIYHMX 3aBAaHb;

—  OCHOBHWMX MeETOZiB Ta NiAX04iB WOA0 OpraHisaLii, Nn1aHyBaHHA, KepyBaHHA Ta KOHTPOJO
pobiT 3 NPOEKTYBaHHA, PO3pObNEHHSA, NiciA MNPOEKTHOrO CynpoBoAy Ta eKcnayaTauji
061aHaHHA rany3eBoro mawnHObyayBaHHSA;

—  i3NKO-XiMiYHMX OCHOB riApPOMEXaHiYHMX, TENIO Maco 0BMIHHUX NPOLECIB, iX MaTeEMATUYHI
Mogeni Ta NPUHUMNKW pO3paxyHKY BigNoBiAHMX anapari..

YMiHHA:

—  pO3pobAATU TexHiYHi 3aBAAHHA Ta TeXHiYHi Npono3uuii 3 NPOEKTYBAaHHA MPOrpPecUBHUX
KOHCTPYKLUi  06/MafgHaHHA,  OCHAlLEeHHA, YCTAaTKyBaHHA Ta  poboumx  npouecis
bapMaueBTUYHUX Ta BIOTEXHONOTYHMX BUPOOHULTB;

—  nNpoBOAUTU iHPOPMALIMHUIA NOLWYK 3 Npobaem BAOCKOHANEHHA KOHCTPYKLi obnagHaHHA
YCTaTKyBaHHA, MNPWAaLiB, MeTOAIB KOHTPONK Ta [AjarHOCTUKM  ANnA  NigBULLEHHA
npawe3gaTHocCTi, NPOAYKTUBHOCTI, TOYHOCTI HaginHocTi ana 3abe3neyeHHsA
KOHKYPEHTO34aTHOCTi Ha CBITOBOMY PUHKY.

AAK MOKHa 3acTtocoByBaTU OAEpP’KaHi 3HaAHHA Ta A[O0CBiL, AONA PO3B'A3aHHA CKNAAHWMX 334ay | npobnem y
KopucTyBaTUcA cneuianizoBaHux chepax npodeciiHoi AisnbHocTi abo HaBYaHHI, WO nepeabayae CTBOPEHHSA HOBOrO
HabyTumu Ta BAOCKOHANEHHA YKe iCHyto4oro obnagHaHHA oA NPoOBeLEHHA TEMIO MAaco 06MiIHHMX NpoLLecis B
3HaHHAMM i YMOBaAX Ajii yNbTPa3BYKY.

YMiHHAMU

IHpopmauiiiHe Cunabyc AvcumnaiiM, HaBYasbHI NOCIOHWKKM, KOHCMEKT feKui Towo. Mnatdopma AMcTaHUiiHOrO
3abe3neyeHHsA HaBYaHHA «Cikopcbkuity, E-Kamnyc

AucumunaiHm

Bua cemecrpoBoro | 3anik

KOHTPOAIO
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PEAKTOPHU BIOTEXHOJIOT'TYHUX BUPOBHUIITB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioTexHikuM Ta iHXeHepii BT

PiBeHb BULLOi OCBITH

MNepwwnit (6akanaBpCcbKMiA)

Moknusi obmekeHHA

HEMaE

Kypc, cemectp

4 (7 cemecTp)

O6car aucumnniim
Ta po3nogin roguH
ayAUTOpPHOI Ta
camocTiliHol po6oTu

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roamH (Neku,ii - 36 rogmH, NPaKkTUYHI 3aHATTA — 36 roguHK)
CamocTiHa poboTa - 48 roauH

3a04He HaBYaHHA:

ayauTopHa poboTa — 18 roamH (nekuii - 10 roguH, NpakTUYHI 3aHATTA — 8 roguHu)
camocTiiHa poboTa - 102 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go nouatky
BMBYEHHA
AUCUUNNIHN

IPYHTYETbCA Ha 3HAHHAX, OAEPKAHNX CTYAEHTAMU NPU BUBHEHHI AMCUMNAIH: «Di3nKa», «3aranbHa
6ioTexHonoriax, «Mpouecyu i anapath 6ioTEXHONOFYHNX BUPOBHMLTBY

Lo 6yae BuB4aTUca

OucumnniHa, npucBAYeHa BUMBYEHHIO TEXHOJIOTIYHMX MPOLLECiIB TAa KOHCTPYKLIM peakTopiB vy
6ioTexHONOrYHOMY BUPOOHULITBI, OXOMJIHOE TEOPETUYHI T MPAKTUYHI acnekT poboTu 3 anapaTamu,
O BWKOPWUCTOBYIOTbCA ANA 3A4iMCHEHHA 6ioTexHonoriyHMX npouecis. BoHa 3ocepepgykeHa Ha
PO3YMiHHI NPMHUMNIB IXHbOT PO6OTK, NPOEKTYBaHHI, ONTUMI3aL|l Ta BUKOPUCTAHHI B Pi3HUX ranyssx
bioTexHonorii, dapmaldii, Xxap4oBoi NPOMMUCNOBOCTI Ta €KOAOTIi.

OCHOBHI acneKkTu gucumnaiHu

1. BcTyn o peakTopiB 6ioTEXHOONYHMX BUPOOHULTB.

OCHOBHi NOHATTA: O TaKe peakTopw, iXHi TMNK Ta Knacudikauia.

Posib y 6ioTEXHONIOTYHMX Npouecax.

BiamiHHOCTI mixk nabopaTopHMMM, NINOTHUMM Ta MPOMUCTIOBUMMN PEAKTOPAMMU.

2. KOHCTpYKLifA | KOMMNOHEHTH

OCHOBHI YaCTMHM peaKTopiB: KOpnyc, cUcTema aepadji, milankun, Ten1006MiHHUKKU, CEHCopU.
MpuHUMn aji: nepiogMyHoi, HaniBNnepioANYHOT Ta 6esnepepBHOI Aii.

0cob6MBOCTI KOHCTPYKLT AN Pi3HUX Npouecis (aHaepobHi, aepobHi, MilwaHi).

3. bioTexHoAOriYHI NpoLeck B biopeakTopax

Mpouecy BUpOLLYBaHHA MiKPOOPraHi3miB, KNITMHHUX KY/bTYp, BOAOPOCTEN.

PepmeHTaLiA: eTaHObHA, MOJIOYHOKMCAA, aLeTOHObYTUN0Ba TOLWO.

BUKOpUCTaHHA peakTopiB AnA depMeHTaTUBHUX peaKLLii.

4. KiHeTuKa i AnHamiKa npouecis

PicT mikpoopraHi3miB, cnoxmnBaHHA cybcTpaTy, NpoayKyBaHHA meTaboniTis.

Mopgeni MoHoaa, Mixaenica-MeHTeH Ana onucy KiHeTUKM.

Maco- Ta Tenf006MiH y peakTopax.

5. KoHTponb i aBTOMaTM3auis

CuUcTEMM MOHITOPUHTY napameTpis: pH, TemnepaTtypa, PO3YMHEHWN KUCEHb, KOHUEHTpaLif
cybcTpaty Ta NpoAayKTiB.

ABTOMaTM3aLia ynpasBniHHA npouecamm ana 3abesnedyeHHA cTabinbHOCTi Ta onTUMmisauii
BUPOGHMUTBA.

BUKOPUCTaHHA Cy4aCHWUX CEHCOPIB Ta NPOrpamHoOro 3abesneyeHHs.

6. MacwTabyBaHHA npoLecis

Mepexig, BiA NabopaToOpHUX A0 NPOMMUCNOBMX MACLUTAbIB.

BupilweHHAa npobnem, nos’asaHux i3 macwtabyBaHHAM (edeKTUBHICTL aepaLii, nepemiwyBaHHs,
BiaBeAeHHA Tenna).

Po3rnagatoTbca NUTAHHA Gi3MKO-XIMIYHMX OCHOB Ta KiHETMYHWMX 3aKOHOMIpHOCTelM npouecis y
dapmaueBTMYHOMY Ta bBioTexHosnorivHOMy ob6nagHaHHI, KOHCTPYKLiM Ccyd4acHUX peaKTopiB
6ioTexHONOrYHUX BUPOBHULTB, iX Knacudikauii i npuHUMNKU Aji, 03HaloOMAEHHs 3 0CO6AMBOCTAMM
TEXHO/IOTYHMX npoueciB B GpapMaLeBTUYHIN Ta BioTEXHONOrYHIN NPOMUCAOBOCTI i eKcnayaTauii
TaKoro obnagHaHHA.

Yomy ue
uikaso/Tpeba
BMBYATU

BuBYEHHA peaKTOPiB € KAOYOBUM A/1A 6IOTEXHO/OFB, OCKIZIbKM BOHWU € OCHOBHUMM iIHCTPYMEHTaMM
ONA BMPOLLYBAHHS MIKPOOPraHi3miB, KNITMHHUX KyAbTyp i 34iACHEHHS BGioXiMiYHMX peakLuin y
NpPoMMCNoBUX i nabopaTtopHMX ymoBax. OCb OCHOBHI MPUYMHU, HOMY LLE BaXK/INBO:

1. OcHOBHWI4 iHCTPYMeEHT y BioTexHonorii
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Peaktopu — ue anapaTtu, AKi 3abe3neuyyroTb KOHTPO/bOBAHE CepefoBMLLE ANA BUMPOLLYBAHHA
MiKpPOOpPraHi3amiB, KNiTMHHUX KyNbTyp a0 BUKOHAHHA pepMEHTATUBHUX peaKLili.

BoHu € cepuem 6ioTeXHOMOFYHOrO BUPOOHULTBA, BUKOPUCTOBYIOTLCA Y dapmMaLeBTULi, XapyoBilt
NPOMMCNOBOCTI, EKOJIOFii Ta iHWWX ranysax.

2. BupobHuuTBO Hionpoaykris

PeakTopu 3abe3neyytoTb ONTUMANbHI YMOBU AN1A BUPOOHULTBA TaKMX BAXKIMBUX NPOAYKTIB, fAK:
JNiKn: aHTUBIOTMKK, BaKUMHM, iHCYNiH, MOHOK/IOHaNbHI aHTUTINa.

depmeHTH: ANs XapyoBOi NPOMMUCAOBOCTI, NPasibHUX NOPOLLKIB, TEKCTUBHOFO BUPOOHULTBA.
XapyoBi NPOAYKTU: KOTrYPTH, CUPU, AMIHOKMCNOTK, CNUPT.

Bionanuso: eTaHon, 6ioras.

3. KoHTpoAab npouecis i onTumisawia

BuBueHHA depmeHTepiB AO3BOIAE 3pO3YMITH, AK KOHTPOJIKOBATK K/KOYOBI NapameTpu:
Temnepatypa, pH, piBeHb KUCHIO, KOHLEHTPaLia cybcTpaTiB i NpoAyKTiB.

3HaHHA UMX NapameTpiB A03BOIAE ONTUMI3yBaTM NPOLLECH, MiIABULLYIOUM BUXiA, | AKICTb NpoayKu,ii.
BuKopucTaHHA aBTOMaTU3aLil B depmeHTepax cnpuse cTabinbHOCTI BUPOBHUUYMX NPOLLECIB.
Mpomucnose BUpoOHMLTBO  bionpenapatie ABnse cobol  CKAAAHMI  KOMMNEKC
B33aEMONOB'A3aHNX Pi3UYHUX, XiMiUHMX, Biodi3nUHMX, BioXiMiuHMX, Di3UKO-XIMIYHUX NpoLeciB
nepeTBOpeHHA peyoBuMHMU. LIi npouecu BiApi3HAIOTLCA Bif XiMIYHMX 3HAYHOK CKNAAHICTIO, Yepes

Te WO OAHOYACHO BiAOYBaETbLCA TENIO- | MAacOOOMIHHI npouecy i BioximiuHi peaKLii B KAiTWHI,
L0 NPU3BOAMTb A0 BiOXiMIYHOrO NepeTBOPEHHA PEYOBUHM i 36inblueHHA (3pocTaHHA) BiomacK

B peakuinHomy ob6’emi. Ha npaktuui ue BiabyBaeTbcA B CreujaibHMX anapaTtax, AKi
Ha3MBalOTbCA peakTopammn OIOTEXHONOTYHMX BUPOBHUUTB. PeakTopu 6ioTexHONOriYHUX
BMPOOHULTB CKNaZaloTb OCHOBY BiOTEXHOOMYHOrO BUPOOHULTBA. PEakTOpK NpUsHaYeHi ans
30iMCHEHHA  6IiOTEXHONOMYHMX NPOLECiB | BMKOPWUCTOBYIOTLCA ANA  KY/NbTUBYBAHHA
MiKpOOpraHiamiB, HakonuuyeHHs 6iomacu, CUHTe3y, BiAALINEHHA | OYMLIEHHA LiNbOBOro
NPOAYKTY. [AOCIAXKYETbCA pPO3pobAeHHA HOBOro edeKTUBHOro eHeprosbepiratoyoro Ta
eKonoriyHo 6esneyHoro obnagHaHHA

Yomy moxKHa

s ancumnnida € BaxknnBoto Ana nornmbaeHoi nNigroToBKM BUCOKOKBanipikoBaHMUX HGioTeXHOOTIB,

HaBYMTUCA 3[aTHMX NPaLOBATUN B iHHOBALLIMHUX rasy3sx HayKM Ta NPOMMCI0BOCTI.
PO3yMiHHA OCHOBHMX NPUHLMNIB KOHCTPYKLi Ta GYHKLiOHYBaHHA peaKTopis.
YMiHHA po3paxoByBaTK NapameTpu npouecie (o0bcar, WBMAKICTb NOTOKY, KiNbKicTb cybcTpaTty).
HaBnuKkn poboTu 3 peakTopamm y N1abopaTopHMX i BUPOBHUYMX yMOBaX.
MOoXNMBICTb aHanNi3yBaTK Ta ONTMMI3yBaTK BIOTEXHONOrIYHI NpoLuecu.
Hapaty npakTUYHi HAaBMYKM 3 IXHBOrO BUKOPWUCTAHHA Ta ONTUMI3aLLii.
CoopmyBaTh yaBneHHA NPO PO/ib PEAKTOPIB Y CyyacHil BioTexHonorii.
B pe3ynbTaTti BUBYEHHA ANCUMNAIHU CTYAEHT OBOJIOZIE 3HAHHAMM MNPO:
—  Bmitn oujiHoBaTM BUMOrM [0 bioTexHosoriYHOro npouecy Ana suMbopy BignosigHoro Tuny
peakTopa (aepobHuii, aHaepobHUIi, membpaHHUiM, GoTobiopeaKTop TOLLO).
—  BMiTKM BM3HA4yaTM ONTUMaibHI MapameTpu KOHCTPYKUii peakTopa 3aneXKHOo Bif cneundiku
BUPOOHMUTBA.
— Bmitn po3pobnAatm 6a30Bi cxemu peaKkTopiB AnA nabopaTopHoro Ta NPOMWMCNOBOro
3aCcTOCyBaHHA.
—  BMmiT BUKOpPUCTOBYBaTM MaTeMaTUYHi MOAeNi A1A ONUCY KIHETUKM NPOLLECiB y peakTopax.
—  Bmit po3paxoByBaTU OCHOBHI NapameTpu peakTopis (06’eM, NPOAYKTUBHICTb, Yac 3aTPUMKH).
—  BMmiT HanawToBYBaTM Ta €KCM/IyaTyBaTW PEAKTOPU Pi3HMX TUMIB.
—  BMiTK NpoBOAMTH KYy/IbTUBYBAHHA MiKPOOPraHi3MiB, KNiTUH abo TKAHWH y peaKTopi.
— Bmitn KoHTpontoBaTM napameTpu npouecy (TemnepaTypa, pH, KoHueHTpauia cybcTpary,
PO3UYMHEHWNI KUCEHD).
—  BMiTW nnaHyBaTM BMKOPUCTAHHA PeaKTopiB A1A OYMLEHHA BOAM, YTWAi3auil Bigxoais abo
Aerpapauii 3abpyaHioBayis.
—  BMiTK po3pobnaTK pilleHHA A5 BNPOBaAKEHHSA PEeaKTOPiB Yy Xap4yoBii, GapmaLeBTUYHIN UM
arpapHii NpoMUCaIOBOCTi.
—  Bmiti BnpoBaaKyBaTM peakTopu B BIOTEXHOMOFIUHI cMCTeMU ONA CTBOPEHHA H6e3nepepBHUX
abo nepioAnYHMX NpoLecis.
AAK MOXHa ChopmoBaHi y CTYyAEHTIB TEOPETUYHi 3HAHHA 0cob6/aMBOCTEN TEXHO/OFYHMX NpPOLEciB B
KopuctyBaTtuca bapmaueBTUYHIN Ta BIOTEXHONOTIYHIMNPOMMUCAOBOCTI, eKkcnayaTalii obnagHaHHA Ta NPOBeAEHHA

HabyTMMM 3HAHHAMM
i yMiHHAMM

KOHCTPYKLiMHMX MNPOEKTHUX PO3PaxyHKiB [03BONATb BMKOPMUCTOBYBATM iX ANA BUPILLEHHA
KOHKPETHMX 3ajay NiJ, Yac NPOEKTYBaHHA Ta PO3PaxyHKY PEaKTOPIiB Ha NPaKTuUL.
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* 34aTHICTb 3aCTOCOBYBATM TUMOBI aHANITUYHI METoAM Ta KOMN'OTEPHI NporpamHi 3acobu ana
po3B'A3yBaHHA 3aBAaHb bGioTexHosoril, ebeKTUBHI KiNbKiCHi MeToan maTtemaTuku, bionorii,
6ioximii, a TakoK BignoBigHe NnporpamHe 3abesneyeHHn Npu po3pobui peakTopis.

* 34aTHICTb BM3HAYaTM NapameTpu BiOTEXHOOFYHUX NMPOLECIB Ta 34iMCHIOBATU paLioHaNbHUI
BMbip peakTopiB A4NA IX NPOBEAEHHS, BUSHAUYEHHA PEXMUMIB iX po6OTN A/1A 3a4aHNX BUPOOHUYMX
YMOB.

* 34aTHICTb MOAENOBATU NPOLLECK Y PeaKTOpax B6iOTEXHOIOTIYHUX BUPOOHMLTB Ta aAanTyBaTH ix
Big, NabopaTopHOro A0 NPOMMUCAOBOro macluTaby;

* 3paTHiCTb iHTerpauii peakTopiB y BUPOOGHMYI niHii, BMiHHA BNpOBaAMKyBaTU peakTopu B
6ioTexHONOriYHI cucTemmM ansa CTBopeHHA besnepepBHMX abo NepioANYHMX NPOLECIB;

* 3p0aTHICTb €KONOriyHOi BiANOBIAANbHOCTI, eHepro3bepeKeHHN Ta 3MEHLUEeHHS HeraTMBHOIO
BMJINBY Ha HAaBKOJIMLLHE CepenoBULLEe Mif 4ac BUKOPUCTAHHA PEaKTOpIB.

IHpopmauiiiHe
3abesneyeHHA
AucumunaiHm

Cunabyc Aucumnaiim, HaBYanbHi NOCIOHMKM, KOHCNEKT NeKLii Towo. Mnatdopma gUCTaHLiNHOIO
HaBYaHHA «Cikopcbkuity, E-Kamnyc

Bup cemectpoBoro
KOHTpPOANIO

3anik

BIOTEXHOJIOI'TA AHTUBIOTUKIB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

MpomucnoBsoi 6ioTexHonorii Ta 6iodapmauii PET

PiBeHb BMLLOT
ocCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmexeHHs,
CneuianbHocrTi, gna
AKUX aganToBaHa
aucuunnina

HEMaE

Kypc, cemectp

4 (7 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAMUTOPHOI Ta
CaMOCTiliHOI
po6oTtun

4 kpegnTn EKTC (120 roamH), 3 aKKX

AEeHHEe HaBYaHHSA:

ayauTopHa pobota — 72 roga,. (nekuii - 36 roa,., nabopaTopHi 3aHATTA — 36 roa,.)
camocTiitHa poboTa - 48 rog,

3a04YHe HaBYaHHA:

ayauTopHa poboTa — 18 roa. (nekuii - 10 roa., nabopaTtopHi 3aHATTA — 8 roa.)
camocTiitHa poboTa - 102 roa,

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru go 'DYHTYETLCA Ha 3HAHHAX, OAEPMAHUX CTYAEHTaMM NPU BUBYEHHI AUCUMNAIH: di3nKa, Ximia, 3aranbHa
noyaTKy BUBYUEeHHA | bioTexHonoriA, 3aranbHa Mmikpobionoria i Bipyconoria, 6ionoria KAiTMHKW, npoueck, anapatu Ta
AUCUUNNIHN yCTaTKyBaHHA 6ioTEXHOOTMYHUX BUPOOHULTB, Bioximis.
Lo 6yae OCHOBHi B/1IaCTMBOCTI aHTUBIOTUKIB, MeToAM, O BUKOPMUCTOBYHOTBCA Yy BMBYEHHI aHTUBIOTHUKIB,
BMBYaTUCA BUAINEHHSA  NPOAYUEHTIB  aHTUBIOTUMKIB, cdepa BUKOPUCTAHHA  aHTMBIOTMKIB, MpMHUMNK
paLLioHaIbHOMO 3aCTOCYBaHHA aHTUBIOTUKIB. TexHOOriT OTPMMAHHSA aHTUBIOTUKIB.
Yomy ue 3paTHICTb aHani3yBaTM Ta NPOEKTyBaTM BUPOBHUUTBA MIKPOBHMX aHTMBIOTMKIB,  CKnagatu
uikaso/Tpeba TEXHO/IOriYHi CXeMU BUPOBHULTB aHTUBIOTUKIB pi3HOro NpusHavyeHHA, 0bMpaTh NPOAYLEHT LiIbOBOro
BMBYATHU aHTMBIOTMKA Ta NPOBOAMTU BiOCUMHTES Ta aHaNi3 NPOAYKTY
Yomy morkHa Pe3ynbTaTy HaBYaHHA:
HaBuYMTUCA - BMIiTM ineHTUdiIKyBaTM aHTMBIOTMKM 3a iX XiMiYHOIO NpMpoAaoto;
- BMITM BUAINATM NPOAYLLEHTU aHTUBIOTUKIB 3 Pi3HMX EKOIOTIYHUX CEPELOBULL;
- BMIiTM BMBYaATK Bio/IOriYHI BNACTMBOCTI NPOAYLEHTIB Ta aHTUBIOTUKIB;
- BMIiTM 0brpyHTYBaTM BMbIp 6iONOriYHOro areHTa, CKAaZy NOMMBHOFO cepefoBuuia i cnocoby
KYNbTUBYBaAHHSA, HEODXigAHUX JOMOMIMKHMX POBIT Ta OCHOBHMX CTaAill TEXHO/IOFYHOrO npolecy
BUPOBHMLTBA aHTUDIOTHUKIB;
- BMITM BMKOPWUCTOBYBATW 3HAHHA MPO WAAXM OGiocMHTE3y aHTMOIOTUKIB AN BAOCKOHANEHHA
bioTexHoNOoriN iX ogepKaHHA.
AK MOXHa KomneTeHTHOCTI, AKi MOXHa OTPMMATK, BUBYMBLLM AaHY ANCLUNAIHY:
KopucTyBaTuca - 34aTHicTb 3abe3neuvyBaTM TeOPETWMYHI Ta NPaKTUYHI XapaKTepUCTUKKU cucTemM i 3acobis, wWwo

BMKOPUCTOBYIOTbCA B BioTexHoNorii aHTUBIOTHKIB;
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HabyTMMM 3HAHHAMY
YMiHHAMU

- 3[aTHIiCTb 3acTocoByBaTWU 6ionoriyHi, ¢isnyHi, XimiuHi meToau ANs aHanisy GyHKLiOHYBaHHA
NPoAYLEHTIB Ta BiOTEXHIYHMX CUCTEM NPU BUPOBHULTBI aHTUBIOTHKIB;

- 3[aTHIiCTb iaeHTUGiIKyBaTH, POpPMYyNOBaTU | BUPIWYBATM iHXEeHepHi npobnemu, nos’ssaHi 3
BMPOOHNLTBOM aHTUBIOTUKIB;

- 3[aTHiCTb [0 iHTErpPOBAaHOrO BMKOPWUCTAHHA PISHOMAHITHWUX METOLIB ANA  PO3pPobKM,
NPOEKTYBAHHA, peasisauii biopapmaLLeBTUYHMX TEXHONOTIN, NOB'A3aHUX 3 aHTUBIOTUKaMK.

IHpopmauiiiHe
3abesneyeHHA
AucumunaiHm

Cunabyc AucumniiHW, KOHCMEKT NeKuii, HaB4vanbHi NOCIOHWKM, MEeTOAMYHI pekomeHaalii Ao
BMKOHAHHA nabopatopHux pobit, E-Kamnyc, Mnatdopma gucTaHLinHOro HaB4aHHA « CiKOPCbKUA»

Bup cemectpoBoro

KOHTPOIO

3anik

OCHOBU PAPMALEBTUYHUX BUPOBHUILITB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

MpomucnoBsoi 6ioTexHonorii Ta 6iopapmauii PET

PiBeHb BULLLOT
OCBiTU

Mepwuii (6akanaBpcbKuit)

Moxnusi
obmexeHHs,
CneuianbHocrTi,
ONA AKNX
ajanToBaHa
aucuunnila

HEMaE

Kypc, cemectp

4 (7 cem.)

O6¢car gucumnniim
Ta po3noain roauH
ayAMUTOPHOI Ta
camocTiiiHoT
po6oTtun

4 kpeamnTn EKTC (120 roamH), 3 AKKUX

AEeHHe HaBYaHHSA:

ayauTopHa pobota — 72 roa,. (nekuii - 36 roa,., nabopaTopHi 3aHATTA — 36 roa,.)
CamocTiiHa poboTa - 48 rog,

3a04YHe HaBYaAHHA:

ayauTopHa poboTa — 18 roa. (nekuii - 10 roa., nabopaTtopHi 3aHATTA — 8 roa.)
camocTiitHa poboTa - 102 roa,

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po
NMOYATKy BUBYEHHA
AUCUUNANIHN

'PYHTYETLCA Ha 3HAHHAX, OAEPMAHUX CTYAEHTaMM NPU BUBYEHHI AUCUMNANIH: di3nKa, Ximia, 3aranbHa
b6ioTexHosOriA, npouecn, anapaTM Ta YCTaTKyBaHHA 6iOTEXHONOrYHUX BUPOBHUUTB, bioximis,
disionoria nlogmMHM Ta TBApUHK

Lo 6yae dapmauia Ta OCHOBHI MOHATTA TexHosorii dapmaueBTMYHUX NpenapaTiB, 0co6AMBOCTI TEXHO/OTIN

BMBYaTUCA TUNOBUX NiKapCbKnx dopm, GapmMaKooriyHi acnekTn po3pobKu nikapcbKkux 3acobis, ocobamBocTi
TEXHOMOMYHMUX CXemM BUPOBHUUTBA dapmMaueBTUYHMX NpenapaTis, MPUHUUNK  opraHisauii
NPOMMCNOBOro BUPObHMLTBA papMaLLeBTUMHUX Npenaparis.

Yomy ue 34aTHICTb aHaNi3yBaTK Ta NPOEKTYBATM BUPOOHMLUTBA PpapmaueBTUYHUX NpenaparTiB, B TOMY YMCAi Ha

uikaso/Tpeba OCHOBi 6iOTeXHONOrYHNX CyBCTaHLiN; CKNaaaT! TEXHOOTIYHI cXeMn BUPOBHULUTE dapmaleBTUUHUX

BMBYATU npenapaTiB pisHUX NiKapcbKnx popm; aHanisyBaTM OCHOBHI XapaKTEPUCTUKU NliIKAPCbKUX $opm;

NPOBOAMUTN KOHTPOJIb OCHOBHMX MOKA3HMKIB XO4Y TEXHONOMYHOro NPOLLecy i roToBOi NPOAYKL;i.

Yomy morKHa
HaBYMTUCA

Pe3ynbTaTv HaBYaHHA:

- BMiHHA npodeciiHO 3acTOCOBYBAaTU HOPMATUBHI AOKYMEHTU (Aep)KaBHi Ta ranysesi cTaHAapTH,
TEXHIYHi YMOBW, HACTaHOBM TOLLO), CKNAZATU OKpemi PO3AiAn TEXHO/OTYHOI Ta aHaNiTUYHOI
OOKYMeHTaUji Ha 6ioTexHoNoriYHi NpoAyKTM dapmaueBTUUYHOTrO MPU3HAYEHHA; aHanisyBaTu
TEXHOJOriYHi CUTyau,ii, 06MpaTN paLioHaNbHI TEXHOIOTIYHI pilleHHs;

- BMiHHA 3acTOCOBYBaTW MNOJIOMKEHHA HOPMATMBHUX [AOKYMEHTIB, LLO PErfiaMeHTyloTb MOpPALOK
npoBeneHHsA cepTudikauii npoayKuii, atectauii BUpobHMLTBA, BUMOIM A0 OpraHisauii cuctem
YyNpaBAiHHA AKiCTIO Ha dapmMaueBTUYHUX MigNPUEMCTBAX, NpaBuaa ODOPMNEHHA TeEXHIYHOT
OOKYMeHTaLi Ta BeJeHHA TEXHO/IOTIYHOro npouecy;

- BMIHHA CKMagaTM maTtepianbHUIA 6anaHC Ha OAMH UMKA BUPOBHMYOro npouecy, cneumnodikauito
obnafHaHHA Ta KapTy MOCTafilHOrO KOHTPONO 3 HaBeAEHHAM KOHTPOJIbHUX TOYOK
dapmaueBTUYHOro BUPOOHULTBA;

- BMiHHA aHani3yBaTW Ta NPOEKTyBaTU cneujianbHi 6ioTexHoNorivyHi BUPOOHULTBA i3 BUrOTOBNEHHA
npoAyKLUii papmaueBTUYHOro NpPU3HaAYeHHs;

- BMiHHSI BAKOPWUCTOBYBATWN 3HAHHA NPO WAAXM 6iocuHTe3y papmMaKoIorivyHo LiHHMX MeTaboniTie Ana
BAOCKOHaNEHHs 6ioTeXHOIOTIN iX oaeprKaHHSA.
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AK MOXKHa
KopucTyBaTuca
HabytTumu
3HaHHAMM i
YMiHHAMMU

KomneTeHTHOCTI, AKi MOXHa OTPMMATU, BUBYMBLLM AaHY ANCLMUNAIHY:

- 30aTHICTb BMKOPUCTOBYBAaTM HOPMATMBHY JAOKYMEHTaUjlo, Wo HeobxigHa nna 3abesnevyeHHA
iH}KeHepHOI AisnbHOCTI B ranysi biotexHonorii i papmalii;

- 3[aTHICTb 34iMCHIOBATU aHani3 CUMPOBUHM, MaTepianiB, HaMiBNPOAYKTIB Ta LiNbOBUX NPOAYKTIB
6iopapmaL,eBTUUHUX BUPOOHULTB;

- 3[aTHICTb BpPaxoBYBAaTU KOMepLiNHUI Ta
bapmMaueBTUYHUX BUPOOHULLTB;

- 34aTHICTb BUKOPUCTOBYBATN METOA0/IOriT MPOEKTYBaHHA BUPOOHUUTB BIOTEXHONOMNYHNX NPOAYKTIB
bapmaueBTUYHOIO NPU3HAYEHHS;

- 3[4aTHicCTb 06UpaTM i BMKOPMCTOBYBATM BignoBigHe ob6nafHaHHA, IHCTPYMEHTM Ta MeToau AnA
peanisauii KOHTPON BUPOBHUUTB BIOTEXHONOTIYHUX NPOAYKTIB papMaLLEBTUYHOIO NPU3HAYEHHS;

- 3[aTHICTb CKNafaTW TEXHOJIOTYHI  CxeMun BUPOOHULTB  6BIOTEXHO/IOFYHMX NPOAYKTIB
$apMaLEeBTUYHOIO NPU3HAYEHHSA

€KOHOMIYHWUIA  KOHTEKCT NpW  NPOEKTYyBaHHi

IHpopmauiiiHe
3abesneyeHHn
AucumunaiHm

Cunabyc AucumniiHW, KOHCMEKT NeKui, HaB4YafibHi MOCIOHWMKKW, METOAMYHI peKkomeHzauii go
BMKOHaHHA nabopatopHux pobit, E-Kamnyc, Mnatdpopma agnctaHuiiHoro HaB4yaHHA « CikopCbKUiA»

Bup cemectpoBoro
KOHTpPOANIO

3anik

TEXHOJIOI'TSA IMYHOBIOJIOT'TYHUX ITPEITAPATIB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

MpomucnoBsoi 6ioTexHonorii Ta 6iodapmauii PET

PiBeHb BMLLOT
ocCBiTH

Mepwwnit (6akanaBpcbKuiA)

Moxnusi
obmexeHHs,
CneuianbHocrTi,
ONA AKUX
ajanToBaHa
aucuunnina

HEMaE

Kypc, cemectp

4 (7 cem.)

O6car gucumnnium
Ta po3noain roauH
ayAMUTOPHOI Ta
CaMoOCTiliHOI
po6oTtun

4 kpeguTn EKTC (120 roamH), 3 aKKX

OEeHHe HaBYaHHSA:

ayauTopHa poboTa — 72 roa,. (nekuii - 36 roa,., NPakTUYHI 3aHATTA — 36 roa,.)
CamocTiiHa poboTa - 48 rog,

33a04He HaBYaHHA:

ayauTopHa poboTa — 18 roa. (nekuii - 10 roa., NpakTUYHi 3aHATTA — 8 roa.)
camocTiiHa poborTa - 102 roga.

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru go I'PYHTYETbCA Ha 3HAHHAX, OJEpNKaHWX CTYAeHTamMu MpuM  BMBYEHHI AMCUMnAiH:  «3aranbHa
noyYyaTKy BUBYEHHA | Mikpobiosoria Ta Bipyconoria», «3aranbHa bioTexHonoria», «FeHeTuKa», «3arasbHa iMyHOJIOFiAY,
AucumunaiHm «Mpouecy i anapaTtn 6iOTEXHONOTIYHUX BUPOOHULTBY.

Lo 6yae MpuHUMNK pocnigxeHb, Po3poboK Ta BUPOBbHMLTBA iMyHObionoriyHMX npenapatis. MeTtoam
BUBYATMUCA OfEepXKaHHA Ta KOHTPoAto 6ioTexHoNoriyHMx npenapaTi: OaKTepiafbHUX | BipyCHUX BaKLUMH,

AHTUTINBMICHMX NPOAYKTIB, iHTepdepPOoHiB, NiKAPCbKUX NpenapaTiB KPoBsi.

Yomy ue OvcumnniHa gae uinicHe yaBaeHHA NPO HAayKOBO OOIPYHTOBAHE BUKOPUCTAaHHA MiKpOOpraHiamis Ta
uikaso/Tpeba BipyciB npu BMPOOHMUTBI iMyHObionoriyHMX npenapatie. TakoXK pgaHa gucumnaiHa ¢opmye y
BMBYATU MaMBYTHIX cneuianicTiB 34aTHICTb 3abe3neynty BUpileHHA npodeciMHMX 3agady, NOB’s3aHUX 3

p03p06KOIO ONTUMaNbHUX TEXHOJOTI BUPOBHMLUTBA iMyHOBioNIOrYHUX Npenapari..

Yomy morKHa

Pe3ynbTaTh HaBYaHHA:

HaBYMTUCA - BMiTM OOrpyHTOBYBaTW CKAag, (NpuHUMN Aii) Ta TEXHO/OFiI0 OTPUMAHHA OCHOBHMX KAaciB
iMyHOBGioN0riYHNX NpenapaTis 3a/1eXHOo Big TNy 6i0N0rYHOro areHTy, XapakTePUCTUKM CUPOBMHU Ta
BMKOPUCTAHHA;
- BMIiTM aHanizyBaTM BMPOOHMLUTBA OakTepiasibHUX BaKUMH ANA MNPOodiNakKTUKN iHPEeKLiMHNX
3aXBOpPIOBaHb, BiPYCHMX BaKUMH Ana NPodiNakKTUKM iHPEKLIMHUX 3axBOpPOBaHb, JNiKAPCbKUX
npenapaTiB KpoBi /0gMHK, iHTepdEepoHiB NtOAMHKN, iIMYHOrN06YANIHIB NOAMHN, MOHOKIOHANbHUX
aHTUTIN, cTOBOYPOBUX KNiTMH, NpenapaTis 6akTepiodaris.

AK MoXHa KomneTeHTHOCTI, AKi MOXHa OTPMMATU, BUBYMBLLW AaHY ANCLMUNAIHY:

KopucTyBaTuca — 3aCBOEHHA 0cOBAMBOCTEN TEXHONOTI BUPOOHULTBA iMyHOBiONOriYHMX Npenaparis;
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Habytumu 3abe3neyeHHA HeobXiaHOro piBHA 3HaHb A1 NPABMUJIBHOrO HayKOBO OBIFPYHTOBAHOro BMbopy
3HaHHAMM i TEXHO/IOTYHMX CXEM OLEePKaHHA iIMyHOBIioNOriYHUX Npenaparis;
YMiHHAMYU 0BO/IOAIHHA KNAaCUYHMMM Ta CY4aCHUMM iIMYHODIONIOTYHMMM METOAAMMN A0CNIAKEHD.
IHpopmauiiiHe Cunabyc, NiApy4YHMKM Ta HaBYaNbHi NOCIBHUKM (APYKOBaAHI Ta €NEKTPOHHI BUAAHHSA).
3abesneyeHHA Mnatdopma gmcTaHuiiHoro HaB4aHHA «CikopcbKuiny, E-Kamnyc
AucuunaiHm
Bup cemectpoBoro | 3anik
KOHTPOJIIO
BIOTEXHOJIOI'TTI OYUIIIEHHSA BOJIAU
Kadeapa, aka bioeHepreTukm, b6ioiHpopmaTnKM Ta ekobioTexHonorii PBT
3abesneuye
BUKNA[aHHA

PiBeHb BULLLOI OCBITH

Meplumnii (6akanaBpCbKuit)

Moxnusi
obmexeHHs,
CneuianbHocTi, gna
AKMX aAanToBaHa
aucuunnila

Hemae

Kypc, cemectp

4 (7 cem.)

O6car aucumnnivm Ta
posnoain roguH
ayAUTOpPHOI Ta
camocTiiiHoi poboTu

4 kpeantn EKTC, 3 AKMX

LEeHHe HaBYaHHA:

ayauTopHa poboTta — 72 roauH (nekuii — 36 roAuH, NPakTUYHI 3aHATTA — 18 roauH, nabopaTtopHi
poboTn — 18 roamH)

CamocCTilHa poboTa - 48 rognH

33a04YHe HaBYaHHA:

ayauTopHa poboTa — 18 roamH (nekuii — 10 roauH, NpakTUYHI 3aHATTA — 4 roguMHu, nabopaTopHi
po60TK — 4 roanHK)

camocTiliHa poboTa - 102 roauH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go noyatky
BUBYEHHA AUCLUNAIHN

Ouncumnnida 6a3yeTbca Ha 3HAHHAX, OTPUMAHUX CTyAEeHTaMM 3 nonepeaHix PyHAaMeHTaNbHUX Ta
npodecinHo-opieHTOBaHUX AMCUMANIH piBHA «BakanaBp», Takux AK Ximia (3aranbHa Ta
HeopraHiyHa, ¢i3nyHa, KonoigHa, opraHiuyHa, aHaniTMYHa), Mikpobionoris, ekonoria, ¢i3uka,
6ioximin.

LLlo 6yae BuByaTuca

AIK MOKHa i NoTPi6HO 6ioNOriYHMMM MeTodaMM 3 BUKOPUCTaHHAM acoljialin MiKpoopraHismis,
BOAOPOCTEN | HAaBiTb BULMX BOSHUX POCNH 3abe3nevyBaTh BUCOKOedEKTUBHE I MasloBUTPATHE
OYMLLEHHSA BOAM Bif, PO3YMHEHMX Y Hili 3abpyAHEHD OPraHiYHOro i HEOPraHiYHOro MOXOAKEHHS, Y
TOMY YMUCAi 1 Bifl, KCEHOBIOTUKIB | aHTMBIOTUKIB, @ TAKOXK Bif, }KUBUX | MEPTBUX MIKPOOpPraHiamiB.

Yomy ue uikaso/Tpeba
BUBYATU

Ha cborogHi, Koau WMPOKO 3aCTOCOBYIOTLCA AN1A OYMLLEHHA BoAM i3nYHi, XiMiuHi | Gi3nKo-XiMiyHi
MeToAM, Pe3ynbTaTOM AKUX € YTBOPEHHSA Besnye3HUx ob6’emiB ocasis, 3abpyaHIOIOYMX AOBKINAA,
AKi NOTPIBHO YyTMNI3yBaTH, 0COBNBO BaXK/MBE 3HAYEHHA OTPUMYE HOBMUM NiAXia A0 OYMLLEHHA
BOAM - BUKOPUCTAHHA BioforiyHNX meTosiB. B 0CHOBY iX NOKNaAEHO BUCOKUI OYUCHUI NOTEHL,ian
pi3HOMaHITHUX rigpobioHTiB — Big OaKTepii, HaMMPOCTIWMX, BOAOPOCTEN A0 BULMX BOAHUX
POCANH, MOJIIOCKIB, KPEBETOK, ONIroXeT Ta iH., AKi He TiNbKM ouuwyloTb BoAdy, ane W
BMKOPUCTOBYIOTb iHLLMX FiAPOBIOHTIB AK MOXMBHUI Cyb6CTPAT, 3MEHLLYIOUYM KiNbKicTb Biomacu B
OYMCHIN CUCTEMI, WO 3MEHLUYE KinbKicTb BiaxoniB i pobutb il epeKTUBHOK Ta EKOHOMIYHO
BUrigHOMO.

Yomy morKHa
HaBYMTUCA

MpoBoANTM GIOTEXHONOTYHI EKCMEPUMEHTU 3 OUULLEHHA BOAM Bifg, 3ab6PYAHIOIOYMX OPraHiYHMX
CMONYK, 30Kpema, OapBHUKIB, CUHTETUYHUX MOBEPXHEBO-aKTUBHUX PEYOBMUH, AHTUOIOTUKIB;
HeopraHiYHNX PeYOBUH, HaNPUKNAA, IOHIB BaXKKUX MeTaniB, HiTpaTiB, pocdaTis;
0BOJIOAITU METO4AMM KOHTPOIIO AKOCTI MPUPOLHUX i CTIYHUX BOA,

NPOBOAMUTM MIKPOCKOMYBAHHA TrigpobioHTIB 6i0NOMNYHUX OYMCHUX CcUCTeM ANA
MOpPdONOriYHOro CTaHy Ta BCTAHOBNEHHSA BUAOBUX XapaKTEPUCTUK;

0BOJ/IOAITN 3HAaHHAMM LLOA0 TEXHOJIOTIYHMUX MPOLLECiB 6i0NOrNYHOro OYMLLEHHA BOAWN Ha Ait0YmX
OYMCHUX crnopyaax dapmaleBTUYHMX 3aBOAiB, MOJIOKONEpepobHMX MigNPUEMCTB, NMB3aABOAIB,
Le/t0103Ho-NanepoBux ¢pabpuK, WKip3aBoAiB Ta iH.

aHanisy ix

AK MOXKHa
KopucTyBaTuca
HabyTUMM 3HAHHAMM i
YMiHHAMU

OpfeprKaHi 3HaHHA A03BOATb MalbyTHIM BUCOKOKBanidpikoBaHMM daxiBLuAM Po3pobaaTM BKpai
HeobXigHi 4Na BUXMBAHHA Nt0ACTBa HIOTEXHONOTIT BiHOBAEHHSA AKOCTI BOAM, 3YXKUTOI y NObYTI,
NPOMMCNOBOCTI, CiIbCbKOMY FOCNOAaPCTBI, peKkpeauii;
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KepyBaTM TEXHONOMYHMMM npoLecamu 6ioONOrYHOro OYMLLEHHA BOAM Ha MPOMMCAOBUX
nianpuemcTBax papmaLeBTMYHOI, Xap4yoBoi ranysi Ta iH.;

BiAKPMBATUMYTb NEPCMEeKTUBY ANA peanisalii HOBMX HaNPAMKIB y BiOTEXHONOrIT OUYNLLEHHA BOAM:
npouecie 3 iMMOb6iNi30BAaHMMM HA HOCIAX MIKPOOPraHi3amamu; 3 rpaHy/bOBaHUM MYJ/IOM; 3
oTpMMaHHAM biorasy; membpaHHux 6iopeakTtopis; @iTopeakTopiB 3 BUWMMW BOAHUMMU
pPOC/IMHaMN — PACKOID, eNXOpPHIED Towo; GiopeaKkTopiB 3 BK/AKOYEHHAM A0 CKnagy bioueHosy
MONIOCKIB — i3, KOTYWOK, a TaKoX pakonogibHux i oniroxet, wo A03BoAUTb 36inblunTh
epeKTUBHICTb OYMLLEHHA BOAM, 3MEHLWMUTU 06’EMM YTBOPIOBAHUX OCaAiB i BUTPATM KOLWTIB Ha
OTPUMAHHA BUXIAHOIO NPOAYKTY — YUCTOI | KOPUCHOI BOAMW.

IHpopmauiiiHe

Cunabyc, niapy4HMKM Ta HaBYa/IbHi NOCIOHMKM (APYKOBaHi Ta eIeKTPOHHI BUAAHHA).

3abesneyeHHA Mnatdopma ancTaHuUiltHOro HaB4aHHA «CikopcbKuin», E-Kamnyc
AUCUUNNIHN
Bup cemectposoro 3anik
KOHTpOIO
BIOIH>KEHEPIA
Kadeapa, aka Kadeppa bioeHepreTnku, bioiHdopmaTuKkm Ta ekobiotexHonorii ®6T
3abesneuye
BUKNAAAHHA
PiBeHb BULWOI Mepwuii (6akanaBpcbKuit)
oCBiTH
Moxnusi Hemae
obmekeHHn
Kypc, cemectp 4 (7 cem.)

O6car

4 kpeantn EKTC

ayauTopHa poboTta — 72 rogmH (nekuii - 36 roauH, NPakTUYHI 3aHATTA — 18 roanHKU, NabopaTopHUX
3aHATb — 18 roguH)

CamocTilHa poboTa - 48 roauH

3304YHe HaBYaHHA:

ayauTopHa poboTa — 18 roauH (nekuii — 8 roauH, NPakTUYHiI 3aHATTA — 4 roamnHun, nabopaTopHi poboTu
— 6 roauH)

camocTiitHa poboTa - 102 roauH

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru po
NMOYATKy BUBYEHHA
AUCUUNANIHN

I'PYHTYETbCA HA 3HAHHAX, OAEpPXaHWX CTYAEHTaMM NPV BUBYEHHI Aucumnaid: Gioximii, Gionorii
KNITUHW, reHeTUKK, 6iodisnku, saranbHoi mikpobionorii Ta Bipyconorii.

Lo 6yne BuBueHHA OGioiHXeHepii nepepbayae 03HAaMOMAEHHA 3 NPUHUMMAAMU iHXKEHEPHUX MPaKTUK Ta

BMBYaTUCA TEXHONOFIN Yy MeauLmMHi, 6ionorii, cinbCbKOMY rocnoaapcTsi 0cO6MBO NPU BUPILLEHHI €KONOTIYHMX,
NPOMMCNOBUX, EKOHOMIYHMX NpPobiem Ta OXOPOHi 340poB’A. byae PO3rnsHYTO NPOEKTyBaHHA Ta
CTBOpeHHA biomatepianis, dapmaueBTUYHMX npenapatie. OnaHyBaHHA  6ioiHXeHepHUMMU
MeToAMKaMK (TaKMMK AK TeHeTU4YHa pekombiHalia) npoknage WAAX A0 CTBOPEHHA FeHeTUYHO
3MiHEeHUX, TPaHCreHHWNX }KMBUX OpraHi3mis (Bipycis, MiKpoopraHiamiB, pOC/IMH i TBAPWH).

Yomy ue LlinecnpamoBaHe BHECEHHS 3MiH Y ¥XUBi OpraHiamu MikpobiB, poCAWH, TBApPUH, NOAMHM TaK Camo, fK

uikaso/Tpeba i KepyBaHHA ix GyHKLiAMM 3 AaBHIX AaBeH NpuBabAOBaN0 CYCcNiNbCTBO, L0 CTAN0 HA WAAX PO3BUTKY.

BUBYATH 3 Yacom BLOCKOHANEHHA TEXHIYHWX 3HaApAAb i 3ac06iB CTUMYNIOE CTBOPEHHA Binbll ePeKTUBHUX

maTepianis, iHCTPYMEHTIB, METOZIB ANA MaHINyAALiA 3 XKUBUMMW KNITUHAMM i LiNiICHUMKM OpraHismamu.
Jo Toro X, AK 6auyMmo, i 3aXMCT HaBKONMLIHBOTO CepefioBULLA CTaE BCe 6iNbl aKTyalbHUM.
MownpeHHA HOBUX BiPYNEHTHUX LWITAaMiB, XBOPODO, 3MiHa KNiMmaTy CNPUYNHIOIOTb OKY/bTYPEeHHA BUAiB
3 OMKOi Npupoan, BUBEAEHHA Cy4acHUX copTiB, nopig, ribpmais 3 noainweHUMM rocnogapcbKMmm
XapaKTepmUcTMKamm, BinblUOK SKICTIO, CTIMKICTIO Ta NPOAYKTUBHICTIO. epepaxoBaHi acnekTu, Lo
6yayTb pO3rNAHYTI B AaHOMY Kypci — Le auwe BepxiBKa avicbepra Ana monoaux, AONUTAUBUX Ta
Hano/ernMBUX A0CNiIAHWUKIB.

Yomy morKHa
HaBYMTUCA

LinMiA KoMnieKCc cyyYaCHMX 3HaHb i NOYaTKOBWMI A0CBi4, HabyTi malbyTHimM npodecioHanamu,
3HaJ06NATbCA A/1A OLiHIOBAHHA AO0LINbHOCTI NPOBEAEHHA TEHHOIHXEHEePHUX MaHinynauin. byaytb
cbopmoBaHi HaBMYKKM nNigbopy NOYATKOBOro maTepiany ANA BAOCKOHANEHHA KUMBUX OpPraHiamis,
3aKNageHi NPaKTUYHI HaBUYKM POBOTM 3 MeToA4aMM KNITUHHOI Ta reHHOI iHXeHepii. Po3ymiHHA ocHoB
nigdbopy KUBUNbHUX CEPEenoBULL ANA KYIbTUBYBAHHA KNITUH | TKAHWH in Vitro, yKnagaHHA ceNekuinHo-
reHeTUYHMX MPOrpamm 3 BUKOPUCTAHHAM KNACUMYHUX Ta iHHOBaUiMHUX MeToaiB bGioiHxKeHepil
[03BONATb NepeabavaT™ NEPCNEKTUBHI WAAXM BNPOBAAKEHHA HAYKOBUX BiAKPUTIB Y BUPOOHMLTBO.
3anyyeHHs 00AATKOBUX 3HAHb 3 iHO3EMHOI NiTepaTypw, 3acobiB macoBoi iHQOpPMaLLii, 3aKOHO4aBYO-

41




HOPMaTMBHOI 6a3n NiALWTOBXHYTb A0 PO3YMiHHA Cy4acHOro CTaHy i MicLA reHeTUMYHO MoandiKoBaHUX
OpraHi3miB y HALWIOMY XUTTI.

Pe3ynbTatv HaBYaHHA:

MNornnbneHHi HOpMaTUBHI BMiHHA:

- BMiTV aHani3yBatn 6ioTeXHOOrYHI NpoL.eck Ha MONEKYISPHOMY Ta KNITUHHOMY PiBHSAX

BMiHHA, OTpMMaHi Npy BUBYEHHI AaHOI ANCUMNIHU:

- BMiTM 3aCTOCOBYBaTM TEOPETUYHI NiAX04M Ta NPAKTUYHI HaBUYKM POHOTM 3 METOAMKAMM KNITUHHOI
Ta reHHoI iHXKeHepii.

AK MOXKHa
KopuctyBaTtuca
HabyTumu
3HaHHAMM i
YMiHHAMMU

CTYAEHT 3MOXKe:
— posibpatvMca y BeNMYE3HIN KiNbKOCTI Cy4aCHMX HAyKOBWUX [AOC/HiAMKEHbD,
NPiOPUTETHI HANPAMKW PO3BUTKY AAHOI ranysi 3HaHb;
—  BUKOPWUCTOBYBATM MNPUHUMNKN KOHCTPYIOBAHHA KMBMUX OpraHiamie, nigibpatn BuxigHUA
maTepianu, 3anpornoHyBaTh CXemu HioiHKeHEPHUX PObIT;
—  KBanipikoBaHO NpPOBOAUTM EKCMEPUMMEHTaNbHI Ta HAYKOBI
6ioiHKeHepil, KOUTUYHO aHaNi3yBaTU OTPUMaHI pe3ynbTaTtu;
34iNCHIOBATM HABYaHHSA MepcoHany Ta Mignernunx cniBpobiTHUKIB npuitomam i metogam poboTu B
ranysi KNiTMHHOI Ta FEHETUYHOT iHXeHepii.

BU3HAYNTU

DOCNiAXeHHA B ranysi

KoMneTeHTHOCTI, fiIKi MOXHA OTPUMATH, BUBYMBLUWN AAHY ANCLUNNAIHY:

[aHunii 0CBiTHIN KOMNOHEHT 403BO/IUTb NOrANBUTM HACTYNHI HOPMATUBHI KOMMNETEHTHOCTI:
34aTHICTb KOMNJIEKCHO aHanisyBaTu 6ionoriyHi Ta 6ioTEXHO/OrYHI NPOLLECU Ha MONEKYAAPHOMY Ta
KNITUHHOMY PiBHAX

JaHuni OCBiTHi/A KOMNOHEHT HaAa€ HAaCTYNHi KOMMNETEeHTHOCTI:

34aTHICTb 3aCTOCOBYBATU TEOPETMYHI NiAX0AM Ta NPAKTUYHI HABMYKM POOOTU 3 METOLMKAMM KNITUHHOT
Ta reHHoI iHXKeHepii.

34aTHICTb 3A4iMCHIOBATU EKCMEepUMEHTA/IbHI AOCAIAMKEHHA 3 BAOCKOHANEHHs 6i0NoriYyHMX areHTis,
LINAXOM 3MiHW Y CTPYKTYpi CNaaKoBOro anapaTy Ta GpyHKLiOHaNbHili aKTUBHOCTI 6i0/I0rYHMX areHTiB

IHpopmauiiiiHe

Cunabyc aucumniiHM, HaB4yanbHi MOCIBHMKM, KOHCNEKT nekuin Towo. E-Kamnyc, Mnatdopma

3abe3neyeHHnA ONCTaHUIMHOro HaB4YaHHA « CIKOPCbKUIA»
Bup cemectpoBoro | 3anik
KOHTPOJIIO
BIOEHEPI'ETUKA
Kadeapa, aka bioeHepreTunkm, bioiHbopmaTnKM Ta ekobioTexHonorii 6T
3abesneuye
BUKNA[aHHA
PiBeHb BULLOi OCBITU MepLlumnii (6akanaBpCcbKuit)
Moxnusi Hemae
obmexKeHHs,
CneuianbHocTi, gna
AKUX afanToBaHa
aucumnnina
Kypc, cemectp 4 (7 cem.)

O6c¢car gucumnniHm Ta

posnoain roguH
ayAUTOPHOI Ta

CcamocTiliHOi po6oTu

4 kKpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

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

camocTiliHa poboTa - 48 roguH

3304He HaBYaAHHSA:

ayauTopHa pobota — 18 roamH (nekuji — 10 roamH, NpaKkTUYHI 3aHATTA — 4 roauHKU, nabopaTopHi
po60TH — 4 roanHK)

camocTiHa poboTa - 102 roguH

Mosa BUKnagaHHA

YKpaiHCbKa

Bumoru go nouatky
BUBYEHHA AUCLMNNIHM

- 3ara/bHi NPUPOAHNYO-HAYKOBI 3HAHHSA;
- 6a308i 3HaHHA 3 Ximii, 6ionorii, ekonori;
- piBeHb BOMIOAIHHA aHINiINCbKOK MOBOI HE HUKYe A2

LLio 6yae BuBYaTuCA

Mpouecn oTpMMaHHA pisHMX BMAiB bionanumea, cTadii bioeHepreTMYHNX TEXHOOTiN Ha OCHOBI
KOHBepCii opraHiyHMx pe4yoBMH biomacu y NnannmBo, MeToam OLiHKK sKocTi bionanuea Ta
cMpoBUHU. EKonoriyHi acnekTn 6ioeHepreTnkn
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Yomy ue uikaso/Tpeba
BUBYATU

BigHoBNlOBaHa eHepreTMKa Ta 30Kpema bioeHepreTnka CTPiMKO PO3BMBAETLCA Y CBITi, LLLO
06YMOB/IEHO BMYEPTHICTIO Ta BUCOKOHO LIHOK eHepropecypcis. 3a OHOBAEHO AupeKTMBo EC
00 2030 poKy He meHLwe 32% eHeprocnoXXMBaHHA Ma€E NOKPUBATUCA 3@ PAXYHOK BigHOBAKOBAHNX
Axkepen eHeprii. OcobamBy yBary npuainaoTb bioeHepreTuLi. YKpaiHa Mae BEIMKUIN NOTeHLian
6iomacu, fOCTYNHOI AnA BUPOOHWULTBA eHeprii, WO € NepeayMoBOI /15 AMHAMIYHOIO PO3BUTKY
cekTopa bioeHepreTuKu.

Tomy Ha pMHKY NpaLi NPOrH030BaHO MNOMNMUT Ha CnewjanicTax y ranysi bioeHepreTukm

Yomy moxKHa

3HaHHA:

HaBuYMUTUCA - PO OCHOBHi NOHATTA Ta TEHAEHL,ii PO3BUTKY TEXHIYHOI BioeHepreTUKM y cBiTi Ta YKpaiHi
30KpeMa;
- TEeXHONOril OTPUMAHHA Ta BUKOPUCTAHHA TBEPAOrO (NanunBHi rpaHyaun Ta 6puKeTH), pigkoro
(6ioamnsensn, bioetaHony, biobyTaHony, biomeTaHoAy), Ta razonogibHoro 6ionanmea (cMHTE3-
rasy, 6iomeTaHy, 6ioBoaHIO);
- NpOo TepMOXiMiyHi eHepreTUyHi npoueck (ropiHHA, rasudikauin, niponis), ximiyHi Nnpouecu
(nepeectepudikaLlia pOCAMHHUX | TBAPUHHUX XKUMPiB), BioximiuHi Npouecn (meTaHoBe Ta
CnupToBe BPOAIHHSA).
- MEeTOoAiB OLiHKM AKOCTi CMpOBMHM Ta bionanmea gns iXHbOro BUPOBGHULTBA;
- OCHOBHI NPUHUMNM peryasauii meTaboniamy Ta WBUAKOCTI POCTY MiKpOOpraHiamiB Ans
opraHisauii 6iokoHBepcii opraHiyHMX Biaxoais y 6ionanunso.
YMiHHA:
- po3pobaATM TEXHOOTIYHI CXeMW BUPOOHMLTBA PisHUX BUAiIB Bionanvea 3 pisHOMaHITHOI
CUPOBMHM 3 MiHIMaZIbHUM BMNJIMBOM Ha HaBKOJIMLLHE NPUPOLHE CepefoBuLLe.
BM3HA4YaTU OCHOBHI XapaKTepUCTUKM BioeHepreTUYHOT CUPOBUHM i roToBOro bionanuea Ta
iXHI0 BiANOBIAHICTb BCTAHOBEHNUM BUMOTraMm.
AK MOXKHa CTyaeHT 6yae maTu 34aTHICTb A0:
KopucTyBaTuca - NOPIBHAHHA €HEepPreTMYHOro NOTEeHLiaNy PiSHUX BUAiIB CUPOBUHU;

HAbyTUMM 3HAHHAMM i
YMiHHAMU

- PO3YMiHHA NPUHLMMIB TEXHONOTYHUX NPOLLECiB BioeHepreTUYHMX
BMPOOHMUTB, OL,HKM iXHbOrO BM/IMBY Ha HAaBKO/INLLHE CcepefoBuLLE Ta YMiHHA
3aMpoOnoHYBaTH 3aX04M WOA0 3MEHLUEHHA LbOro BM/MBY;

- aHani3y TEXHO/IOTIYHMX pilleHb A5 NiABULLEHHA BUXOA4Y bionanuea;
- aHanisy saKkocTi bionannea, BUrOTOB/IEHOTO 3 Pi3HMX BUAIB CUPOBUHMU.

IHpopmauiiiHe

Cunabyc, niapy4HMKN Ta HaBYaIbHi NOCIBHMKK (ApPYKOBaHi Ta eNIeKTPOHHI BUAAHHA).

3abesneyeHHA Mnatdopma gucTaHuinHoro Has4yaHHA «CikopcbKuiiy, E-Kamnyc
Ancuunaiim

Bup cemectpoBoro 3anik

KOHTPOJIIO

43




AHomauyii eubipkoesux oucyunnin 011 eus4yeHHA HA 4 Kypci (8 cem.)

THHOBAIIMHE OBJAJHAHHSA 1151 ®PAPMAIIEBTUYHUX BUPOGHUIITB

Kadeapa, aka
3abe3neuye
BUKNAAAHHA

BioTexHiKku Ta iHXeHepii

PiBeHb BULLOI OCBITH

Mepwnii (6akanaBpcbKuin)

Moxnusi
obmexKeHHs,
CneuianbHocTi, gna
AKUX aAanToBaHa
aucumnnina

Hemae

Kypc (cemecTp)

4 (8 cem.)

O6car aucumnniim
Ta po3noain roauH
ayAMUTOPHOI Ta
CcamMocTiliHOi po6oTu

4 kpeantn EKTC, 3 AKUX

OEeHHe HaBYaHHA:

ayamuTopHa pobota — 54 roamH (nekuii - 36 rogmH, NPaKTUYHI 3aHATTA — 18 roguHu)
camocTiHa poboTa - 66 roauH

3a04He HaBYaHHA:

ayauTopHa poboTa — 8 roauH (neku,i - 6 roaAnH, NPaKTUYHI 3aHATTA — 2 TOANHM)
CamocCTiNHa poboTa - 112 roauH

Mosa BuKnagaHHA

YKpaiHCbKa

Bumoru go noyatky
BUBYEHHA

I'DYHTYETLCA Ha 3HAHHAX, OEPXKaHUX CTYAEHTaMM NPU BUBYEHHI aucumnin: «Mpouecn, anapaTu
Ta YCTaTKyBaHHA H6iOTEXHONOTYHUX BUPOOHMLTBY, «[IPOEKTYBAHHA BIOTEXHONOTIYHNX
BMPOBOHMUTBY, «3arasibHa bioTexHonoria», «Buwa matematnkar, «Pisnka», «lHxeHepHa i
Komn’toTepHa rpacdika», «bioiHpopmaTuKa».

LLlo 6yae BuBYaTuca

IHHOBaAUjiHe 061aAHAHHA ANA OTPUMAHHA TBEPAUX, M'AKUX, PIAKMX Ta rasonofibHUX NikapcbKux
¢dopm. CyyacHe dapmaueBTUYHE 06MaAHAHHA, AKE BUKOPWUCTOBYETbCA /18 KOHTPOAIO AKOCTI
BUXiAHOT CUPOBUHMW, NPOMIXKHUX MaTepianie Ta rOTOBOro NPOAYKTY. AHanis poboTu TEXHONOTIUHUX
NiHiN 3 MeToo BMABNEHHA "By3bKMX" Micupb i dOpMyBaHHSA 3axoAiB Mo iX ycyHeHHo. MoaentoBaHHsA
TEXHO/IOMYHOrO HaBaHTaXKeHHA 0bnafHaHHA Ha 1abopPaTOPHUX CTEHAAX.

Yomy ue
uikaso/Tpeba
BMBYATU

PO3BMTOK TEXHONOFiN, 3a OCTaHHi POKW, 3pobuB CTPIMKWUIA puBOK Yy dapmaLeBTUYHIN
npomucnosocTi. Lli gocArHeHHA 3abe3neyyoTb HOBe iHHOBaLiMHE 6ayeHHA MaNbyTHIX TEXHONOTIN,
Hanpuknag, TexXHONOriYHi Ta NabopaTopHi MaWWHW AnA  BUMPOOHWMUTBA dapmaLeBTUYHMX
npenapaTiB, 6€3KOHTAKTHi MOHOB104YHI MALIWHW ANA BUCOKOLLBUAKICHUX aBTOMATUYHUMX onepauii,
06/1agHaHHA ANA acenTUYHMX onepavin. LUTY4HWUI iHTeNeKT 3anpoBaAKYE BUMKOPUCTAHHA poboTis
AnA 36UpaHHA Ta copTyBaHHA GapmaLeBTMYHOI NPOAYKLI: HAaNMOBHEHHA Ta 3aKyMNOpPOBaHHA
TBEPAWX MPOAYKTIB, BJIOKM ANA BUYYEHHA LWNPULIB 3 THi3Za Ta MOBEPHEHHA NiciA iHCnekwii.
MawwuHu i niHiT ana papmaLeBTMYHOI MPOMMCAOBOCTI 3 iHHOBaLIMHMMKU DYHKLUiAMK 3abe3neyytoTb

cTabinbHicTb, 6e3neyHe BMPOOHULTBO Ta BiACTEXEHHA npoAayKuii. [lakeTu nporpamHoro
3abe3neyeHHA Hafa€ HOBI TEXHOOFII, YHiKaNbHI ANA GapMaLEeBTUYHOIO PUHKY.
Yomy moxkHa OuvcumnniHa HagacTb 3HaHHA, AK:
HaBUYMTUCA —  BMITU po3pobnATM CTEHAW [ANA  MOALENIOBAHHA TEXHO/IOMNYHOIO  HaBaHTaXKEHHA
dapmaueBTMUYHOro obnagHaHHA, AKe mae 6yt BunpobysaHo.
—  0BONIOAITU TEOPETUYHMMM Ta MNPAKTUYHMM HaBMYKaMM 3 eKCnayaTtauii Ta TexHi4YHoro
obcnyrosyBaHHA iHHOBaLiMHOTO PpapmaLeBTUYHOro o61aaHaHHS;
—  BWMKOHYBATW OCHOBHi PO3pPaxyHKM obnagHaHHA pgaa BUPoBHMUTBA dapmMaueBTUYHOT
npoayKLuii;
—  3aCTOCOBYBaTM MpaBwuia MOBOAMKEHHA 3 MNPOAYKLUiE, maTepianamu, 3b6epiraHHam i ii
TPAHCMOPTYBAHHAM;
— edeKTMBHO BMKOPUCTOBYBATU IHCTPYMEHTU MNPOEKTYBAHHA [ANA CTBOPEHHA CKAAZHUX
iHXXEeHEepPHUX CUCTEM Ta ONTMMI3aL,ii pobounx npouecis.
AK MOXHa OncumnniHa HagacTb MOXKIMBICTDb:
KopucTtyBaTuca CaMOCTIMHO BLOCKOHAN0BATU KOHCTPYKLii 061aiHaHHA YCTaTKYBaHHA, NPUNAZAIB Ta AiarHOCTUKM

HabyTMMM 3HaHHAMM
i yMiHHAMM

ONA NiABULLEHHA NpaLe3aaTHOCTI, NPOAYKTUBHOCTI, TOYHOCTI HaAiMHOCTI Ana 3abe3neyeHHs
KOHKYPEHTO34aTHOCTI Ha CBITOBOMY PUHKY, 6epyyun 40 yBarn cy4acHi TexHonorii, wo
BMKOPUCTOBYIOTbCA A1a dapMaL,eBTUYHOIro BUPObHMLTBA

IHpopmauiiiHe
3abe3neyeHHA
aucumnniim

Cnnabyc ancumniiim, HaBYabHi NOCIOHWKM, KOHCNEKT NeKuin Towo. MnaaTtdpopma AUCTaHUIAHOIO
HaBYaHHA «CiIKOPCbKMN»

44




Bup cemectpoBoro
KOHTPOIO

3anik

KOMIT'FOTEPHE TIPOEKTYBAHHA TEXHOJIOI'TYHUX TPOLECIB B

BIOTEXHOJIOT'Ti TA ®APMAIIII

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioTexHiKku Ta iHXeHepii

PiBeHb BULLOi OCBITH

MNepwwnit (6akanaBpCbKuMiA)

Moxnusi
obmerKeHHs,
CneuianbHocTi, gna
AIKNX aAanToBaHa
aucumnnina

Hemae

Kypc (cemecTp)

4 (8 cem.)

O6c¢car gucumnnium
Ta po3noain roguH
ayAUTOpHOI Ta
camocTiiiHoi poboTu

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 54 roamH (nekuii - 36 roguH, NPakTUYHI 3aHATTA — 18 roguHu)
CamocCTilHa poboTa - 66 roauH

33a04YHe HaBYAHHSA:

ayauTopHa poboTta — 8 roguH (nekuii - 6 rognH, NPaKTUYHI 3aHATTA — 2 TOANHK)
CamoCTiHa poboTa - 112 roauH

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru go noyatky
BUBYEHHA

'PYHTYETbCA Ha 3HAHHAX, OflePXKaHUX CTyAeHTaMM NPU BUBUYEHHI Aucumnin: «Mpouecu, anapaTu
Ta YCTaTKyBaHHA H6iOTEXHONOTYHUX BUPOBHMLTBY, «[IPOEKTYBAHHA BIOTEXHONOTIYHNX
BUPOBHMNUTBY, «3arasbHa bioTexHonoria», «Buwa matematukar, «Pisnka», «IHxeHepHa i
Komn’toTepHa rpacdika», «bioiHpopmaTuKa».

LLlo 6yae BuByaTuca

MeToamM BUKOPUCTaHHA KOMN' IOTEPHUX CUCTEM aBTOMATM30BaHOro NpoekTyBaHHA (CAMP)
peanizoBaHuX B Naketax nporpam Revit, OnShape, SolidWorks ana po3pobaeHHA TeXHONOTYHMX
NPOEKTIB.

Miaxoamn ao BukopuctanHA CAMP npu nobyaosi anapaTypHUX CXxem BUPOOHMULTBA, KOHCTPYKLi
061alHaHHA, CTBOPEHHI ByAiBENbHUX CXeM, PO3paxXyHKY TEXHONOMYHMX NapameTpis.

Yomy ue
uikaso/Tpeba
BUBYATU

Po3pobKa HOBMX BIOTEXHOOTYHMUX NPOEKTIB CTUKAETLCA 3 MOCTIMHUM YCKNAAHEHHAM TEXHONOTIN
Ta 3POCTAHHAM KiNbKOCTi YMHHMKIB, AKi BNANBAOTb HA AKICTb OTPUMAHOI NPOAYKLT Ta il
cobisapTicTb. CAMP 3a6e3nevyoTb BpaxyBaHHA 6inbWOCTI NapaMeTpiB, 3HUKYIOTb 3aTPaTH Ha
NPOEKTYBaHHA AK TUMOBMX, TaK i HOBMX TEXHOJIOTiN, 3a6e3neuyoTb HarNAAHICTb MPUAHATUX
pilleHb, 3HMKYIOTb 3aTpPaTh Yacy Ha BHECEHHA KOPEKTUB.

Yomy morKHa
HaBuUTUCA

JuncumnniHa HagacTb MOXK/IMBICTD:

- NpoBOAUTM PO3p0bBAEHHA TEXHIYHOI OKYMeHTaLLT B nakeTax nporpam Revit, OnShape,
SolidWorks;

- MPOEKTyBaTW NapameTPUyHi enemeHTn o61agHaHHA Ta NPUMILLEHD.

- edeKTMBHO BUKOPUCTOBYBATH IHCTPYMEHTM NPOEKTYBaHHA 1A CTBOPEHHA CKNAAHMX
iH}XEeHepHUX cUcTem Ta onTUMIisaLii poboumx npouecis.

AK MmOXHa
KopucTyBaTUcA
HAbyTUMM 3HAHHAMM
i yMiHHAMM

OncumnniHa HagacTb MOXKIMBICTDb:

- BpaTtu y4acTb y poboTax 3 po3paxyHKy 1 NPOEKTYBaHHA TEXHONOTIYHMX pilleHb BiANoBigHO A0
TeXHIYHWX 3aBAaHb 3 BUKOPUCTaHHAM cydacHnx CAD/CAM/CAE cuctem;

- 3abe3neyyBaTv MOAENOBAHHA TEXHIYHMX OB’ EKTIB | TEXHONOTIYHMX NPOLLECIB 3 BUKOPUCTAHHAM
CTAaHAAPTHUX NaKeTiB i 3ac06iB aBTOMaTMU3aL,ii iH}KeHEePHUX PO3PaxyHKIB.

- MpoeoaunTtn 1 3-D Bizyanisauii NPoeKTHMX piweHb Ana dapmaleBTUYHMX Ta 6i0TeXHONOTUYHNX
BUPOOHULTB.

- 3abe3neyyBaT MOAENOBAHHA TEXHIYHUX 06’EKTIB | TEXHO/IOTMYHMX NPOLLECIB 3 BUKOPUCTaHHAM
CTAaHAAPTHUX NaKeTiB i 3ac06iB aBTOMaTMU3aL,ii iH}KEHEePHUX PO3PaxyHKIB.

IHpopmauiiiHe

Cunabyc, niapy4YHMKM Ta HaBYa/IbHi NOCIOHMKK (A PYKOBAHI Ta €NEKTPOHHI BUAAHHSA).

3abesneyeHHA Mnatdopma gucTaHuiiHoro HaB4aHHA «CikopcbKuiny, E-Kamnyc
AucumunaiHm

Bup cemectpoBoro 3anik

KOHTPOIO
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BIOTEXHOJIOI'TA CIJIBCBKOT'OCIIOJAPCBKUX BUPOBHUIITB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

MNpomucnoBsoi 6ioTexHonorii Ta 6iodapmauii PET

PiBeHb BULLOT
0oCBiTH

MNepwwnit (6akanaBpcbKuMiA)

Moxnusi
obmexKeHHs,
CneuianbHocrTi,
ONA AKNX
afAanToBaHa
aucuunnila

HeMae€

Kypc, cemectp

4 (8 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAMUTOPHOI Ta
CaMOCTiliHOI
po6oTtun

4 kpeguTtn EKTC (120 roamH), 3 SKKX

AEHHE HaBYaHHSA:

ayauTopHa pobota — 54 roa,. (neku;i - 36 rog,., nabopaTopHi 3aHATTA — 18 roga,.)
camocTiHa poboTa - 66 rog,

3a04YHe HaBYaHHA:

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

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru go
Noy4aTKy BUBYEHHA
AUCUUNNIHN

I'PYHTYETbCA Ha 3HAHHAX, OEPKaHNX CTYAEeHTaMM NPU BUBYEHHI AUCUMNAIH: Gi3MKa, Ximia, 3aranbHa
bioTexHoOrifA, reHeTMKa, OCHOBM TEHETUYHOI Ta KAITUHHOI iHXKeHepil, 3aranbHa Mikpobionoria i
Bipycoorisa, 6ionoria KAITUHK, NpoLecKn, anapaTv Ta YCTaTKyBaHHA 6ioTEXHONOTMYHUX BUPOOHMLTB,
bioximin

Lo 6yae
BUBYATUCA

bioTexHonorii B cinbCbKOrocnogapcbkomy BUPOOHWMUTBI, nepepobKa BiAXOAiB  CinbCbKOro
rocnoaapcrea 3 BUKOPUCTaHHAM bBioTexHonorii, 6akTepiasbHi Ta 6ioNOriYHO aKTUBHI NpenapaTtn 4na
POCAMHHWNLTBA Ta TBAPUHHULTBA, CENEKL,iA Ta TeHETUYHA iHXXeHepia B TBAPUHHULTBI Ta POCAUHHULTBI

Yomy ue
uikaso/Tpeba
BUBYATU

OucumnniHa HaaacTb MOXKAMBICTb NOrNMBNEHHA Y CTYAEHTIB KOMMNETEHLM, WO CTOCYOTbCA HAayYKOBUX
OOCNiAXeHb Ta MNPaAKTUYHOI AifNbHOCTI, CIPAMOBAHMX Ha MOKPALWLEHHA iCHYHUYMX Ta PO3PO6KY
HOBITHiX 6iOTEXHONOrIN CiNIbCbKO-rOCNoAapCbKOro Npu3HaYeHHsA: MeToau MonekynspHoi bionorii gns
KOHTPOJIHO HAaCiHHEBOro MaTepia/ly Ta CTBOPEHHA HOBUX COPTIB POC/IMH, 3aCTOCYBAHHA reHETUYHOI Ta
KNITUHHOT iHXKeHepii B TBAPMHHULTBI, bionecTnumam Ta 6iogo6punBa 414 POCAMHHULTBA, BETEPUHAPHI
npenapaTtv, KopmoBi A06aBKM Ta KoOpmM Ana TBapuHHWUTBA, bGioTpaHchopmauisa Bigxoais
Ci/IbCbKOroCnoAapCbKOro NOXOAXKEHHA.

OTpMaHi TeopeTUYHi 3HAHHA Ta MPAKTUYHI HaBUYKM CNPAMOBAHI Ha GOPMYBaHHA Y CTYAEHTIB
KOMMETEHLN, AKi L03BONATb NPaLOBATM B HAYKOBUX YCTAHOBAX, B nabopaTopinax cepTudikyBaHHA Ta
KOHTPOJIIO SIKOCTi Ta Ha BUPOBHULTBAX, NoB’A3aHux 3 AlK.

Yomy morKHa
HaBUYMTUCA

Pe3ynbTaTn HaBYaHHA:

- BMiTK aHani3zyBaTW pi3Hi HaNPAMKMK CiNbCbKOro rocnofapcrea 3 METOK BUABNEHHA OCHOBHMUX
npobnem Ta 3anpoONOHYBATU MOM/AMBI LWAAXM X MNOAONAHHA 3 3aCTOCYBAaHHAM HAYKOBO-
06r'pyHTOBaHMX BIOTEXHONOTYHMX NiAXOAIB 3 NOPIBHAHHAM 3 KNAaCUYHUMMK cocobamm iX BUPILLIEHHSA.
- BMmiTM BMAINATM 3 NpUPOSHMX CybCTpaTiB Ta iAeHTUOIKYBaTM MIKPOOPraHisMu  pisHUX
CUCTEMATUYHUX TPYM, BU3HA4YaTM MOPQONOro-KynbTypanbHi Ta ¢isionoro-6ioximiuHi BnactmsocTi
pi3HUX BioNIOriYHUX areHTiB, NepPCneKTUBHUX ANA CTBOPEHHA MpenaparTiB Ci/IbCbKOrocnoaapcbKoro
NpPU3Ha4yeHHA.

- BmitTi npoBognTK MiKpobionoriyHi gocnigKeHHA FPYHTIB, aHaNi3yBaTM OTPUMaHI pe3yabTat Ta
HajaBaTM BWCHOBKM Ta pPeKOMeHAaUii LWoAO0 MOXKAMBOIO 3acTOCYyBaHHA BiOTEXHONOTIYHMX
npenaparTiB A/1A NOKPALLEHHA CTaHy FPYHTIB.

- BmiTM npoBoanTn aHani3 npenapaTiB 6iOTEXHOMOMYHOrO NMOXOAMKEHHA 3 METOH KOHTPOJI iX
AKOCTi Ta MOK/IMBOTO NOKpPALLEHHS.

- BMiTK NnpoBOAMTM NOLWYKOBI AOCAIAMKEHHS ANA PO3POOKM CXeMU CTBOPEHHA BiOTEXHONOrYHOro
npenapaTy A/ BUKOPUCTAHHA B Ci/ibCbKOrocnoAapCbKnMx BUPOOHULTBAX.

AK MOXKHa
KopuctyBaTuca
HabytTumu
3HaHHAMM i
YMiHHAMU

KomneTeHTHOCTI, AKi MOXXHA OTPUMATH, BUBYMBLUWN AaHY SUCLUMUNAIHY:

- 3paTHicTb nowyKy, nigbopy Ta aHanisy iHbopmauil 3 MeTol OUiHKM cTaHy npobnemu B
CiNbCbKOroCNOAApChbKi  ranysi, npoBeAeHHA A[OCAILKEHb Ta HafaHHA MpPoOnosuuii  Wwoao
bioTexHoNOriYHMX cnocobiB Ta 3acobiB il BUpiWEHHS.

- 3paTHiCTb  nNpoBeAeHHA  AOCNigKeHb  NpenapaTtiB  bGiOTeXHO/NOMNYHOrO  MOXOAXKEHHS,
3aCTOCOBYBAHUX B POCAMHHMUTBI Ta TBAPMHHMUTBI, aHaNisy OTPUMAHMX pe3y/bTaTiB Ta HaZaHHA
BMCHOBKIB Ta peKoMeHaaL,ii Wwoao ix AKocCTi;
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- 3[4aTHICTb CKNaZaTh TEXHONONIYHI CXeMM Ta YAOCKOHANOBATH iCHYHOUi BioTexHoorii BUPOOHUUTB
npenaparTiB 6i0TEXHOIOTNYHOIo NOXOAKEHHS CiIbCbKOrOCNoAapCbKOro NpM3HayeHHs: biogobpuea Ta
bionecTMunamM oS POCAMHHMLTBA, BETEPUHAPHI NpenapaTty, KOpMoBi A06aBKU A/1A TBAaPUHHULTBA,
a TaKoX MmeTogu biogerpagauii Ta 6ioTpaHcdopmauii  Bigxo4iB  CiNbCbKOrocnogapcbKoro
NOXOAMKEHHS.

IHpopmauiiiHe

Cunabyc AucumniiHW, KOHCMEKT NeKui, HaB4YafibHi MOCIOHWMKKW, MEeTOAMYHI peKkomeHzauii no

3abesneyeHHn BMKOHaHHA nabopatopHux pobit, E-Kamnyc, Mnatdpopma gncTaHUiHOro HaB4YaHHA « CikOpCbKUA»
AUCUUNNIHN
Bup cemectpoBoro | 3anik
KOHTpOO
BIOTEXHOJIOI'TA XAPYOBUX BUPOBHHUIITB
Kadeapa, aka MpomucnoBsoi 6ioTexHonorii Ta 6iopapmauii PET
3abesneuye
BUKNAAAHHA
PiBeHb BULWWOI Mepwwnit (6akanaBpcbKuiA)
oCBiTH
Moxnusi Hemae
obmexKeHHs,
CneuianbHocrTi, gna
AIKMX aAanToBaHa
aucuunnila
Kypc, cemectp 4 (8 cem.)

O6car gucumnnium
Ta po3noain roguH
ayAUTOPHOI Ta
CaMoOCTiliHOI
po6oTtun

4 kpeguTn EKTC (120 roamH), 3 SKKX

OEHHE HaBYaHHSA:

ayauTopHa pobota — 54 roa,. (nekuii - 36 roa,., nabopaTopHi 3aHATTA — 18 roga,.)
CamocTiHa poboTa - 66 rog,

3a04YHe HaBYaHHA:

ayamuTopHa pobota — 10 roa,. (nekuii - 6 roa., nabopaTtopHi 3aHATTA — 4 roa,.)
camocTiitHa poboTa - 110 roa,

MoBa BUKnagaHHA

YKpaiHCbKa

Bumoru go 'PYHTYETLCA Ha 3HAHHAX, OAEPMAHUX CTYAEHTaMM NPU BUBYEHHI AUCUMNAIH: Gi3nKa, Ximia, 3aranbHa

noyaTKy BUBYEHHA | bioTexHonorifA, 6ionoria KNITMHK, NpouecK, anapaTu Ta YCTaTKyBaHHA 6i0TEXHONOTYHUX BUPOBHULTB,

Ancuunniim 6ioximin, NpoeKkTyBaHHA 6iOTEXHONOMYHUX BUPOBHULTB.

Lo 6yge BuBueHHA Qi3nKO-XiMiYHMX, BiOXIMIUHMX, MIKPOBIOAOrIYHMX Ta TEXHONOTIYHUX OCHOB PAAY Xap4OBUX

BMBYaTUCA BMPOOHWUTB, @ TaKOX MOrNMbAEHi 3HaHHA 3 TUX HanpAMIB XapyoBOi NMPOMWC/IOBOCTI, B SKUX
BMKOPUCTOBYIOTbCA BioTexHoOrYHI npouecn. biotexHonorii xniba , NnBa, BUHA, CNUPTY ETUIOBOTO,
MOJIOYHWX NPOAYKTIB i CUPIB.

Yomy ue B1BYEHHA AMCLUNAIHN HaAACTb MOXJ/INBOCTI:

uikaso/Tpeba 3acTocoByBaTM OAEP!KAHUIN [OCBIA ANA PO3B’'A3aHHA CKAagHUX nNpobaem i 3agay y cdepi xapyosux

BMBYATHU bioTexHonoril, Wo nepeabavae 36ip Ta iHTepnpeTauito iHbopmauii, BMbip meToAiB Ta 3aCTOCYBaHHSA

iHHOBaLiMHUX Nigxoais, 34aTHICTb CKNAAATM TEXHOJIONIYHI CXeMM BUPOOHMUTBA XapyoBMX NPOAYKTIB
Ta OLiHIOBaTM ePEeKTUBHICTb NPOLLECIB

Yomy morKHa

Pe3ynbTaTh HaBYaHHA:

HaBYUTUCA —  BMIiTU 3A4iMCHIOBATM SKICHUMA Ta KiNbKICHMIA aHani3 SIKOCTi OCHOBHMX MPOAYKTIB Xap4yoBUX
BMPOOHULITB, LLO BUBYAOTHCA B KYPCi
—  BMIiTM aHani3yBaTM OCHOBHiI BMAM CUPOBMHM, LLO BUKOPUCTOBYIOTbCA A1A BUPOOHULTBA
Xap4yoBWX NPOAYKTIB
— BMIiTW PO3paxoByBaTH OCHOBHY Ta A0MNOMIiXHY CMPOBUHY, KibKOCTI FOTOBOI NPOAYKLT Ta BTPATH
Ha BCix eTanax 6ioTexHONOriYHOro BUPO6HMLTBA.
AAK MOXKHa KomneTeHTHOCTI, AKi MOXKHA OTPMMATK, BUBYMBLUUN AaHY AUCLUNAIHY:
KopucTyBaTmca — 3[aTHICTb BMKOPMCTOBYBATM OAepXKaHi 3HaHHA i NPaKTUYHI HaBMKM Yy PO3B’A3aHHI CKAAAHUX
HabyTumu 3a4a4 i npobnem nos’s3aHNX 3 HIOTEXHONOTIEID XapYOBUX BUPOOHULTB.
3HaHHAMM i — 3[4aTHICTb aHani3yBaT i TBOPYO OCMUCNOBATU OCHOBHI TEOPii, NPUHLUNM | NpoLecH, Lo NexaTb
YMiHHAMM B OCHOBI pAAYy Xap4yoBUX BIOTEXHONOTIN, @ TAaKOXK PO3LLIMPIOBATU MOMK/IMBOCTI BMKOPUCTAHHA CBOIX

3HaHb B NoAanblWil npodecinHil aianbHOCTI.
— 3[aTHICTb 3aCTOCOBYBATM OfeprKaHi 3HAHHA A4N1A MOZEpPHi3aLii yXKe ICHYIYMX Xap4yoBMX
bioTexHonorin i 6yTM 34aTHUM CTBOPHOBATU HOBI BioTeXHO/Orii Ta Xap4yoBi NPoAYKTU | 4O6ABKM.

IHpopmauiiiHe
3abe3neyeHHn

Cnnabyc AUCUMNAIHM, KOHCMEKT /eKuii, HaB4YanbHi MNMOCIOHMKK, MeToaMyHi pekomeHaauii o
BMKOHaHHA nabopatopHux pobit, E-Kamnyc, Mnatdpopma ancTaHuiiHoro HaB4yaHHA « CikopCbKUA»
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AucumunaiHm

Bup cemectpoBoro
KOHTPOIO

3anik

OCHOBUM BUPOBHHUIITBA TAPOYMEPHO-KOCMETHUYHUX 3ACOBIB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

MpomucnoBsoi 6ioTexHonorii Ta 6iopapmauii PET

PiBeHb BULLOT
oCBiTU

Mepwnit (6akanaBpcbKuin)

Moxnusi
obmerKeHHs,
CneuianbHocrTi,
ANA AKNX
afAanToBaHa
aucuunnila

HeMae€

Kypc, cemectp

4 (8 cem.)

O6c¢car gucumnnium
Ta po3noain roauH
ayAUTOPHOI Ta
CaMOCTiliHOI

4 kpeantn EKTC, 3 AKNX AEHHE HABYAHHA:

ayamuTopHa pobota — 54 roamH (Neku,ii - 36 roamH, NPaKTUYHI 3aHATTA — 18 roguHu)
CaMOCTiHa poboTa - 66 roguH. 3a04HE HaBYaHHA:

ayauTopHa poboTta — 8 roguH (nekuii - 6 rognH, NPaKTUYHI 3aHATTA — 2 TOANHK)

po6oTtun camocTiiHa poboTa - 112 roauH

Mosa BUKnagaHHA | YKpaiHCbKa

Bumoru go 'PYHTYETbCA Ha 3HAHHAX, OePXKaHNX CTYAEHTaMM NPU BUBYEHHI AMCUMMNIH: XiMis, Bioximia, 3aranbHa

noyaTKy BUBYEHHA | bioTexHonoris, bionoris kKNiTHK, Mpouecn, anapaTh Ta yCTaTKyBaHHA 6iOTEXHO/IOMNYHMX BUPOBHMLTSB,

AncuunaiHm Bioximin, ®isionoria noguHn i TBAPUHK

Lo 6yge 3aKoHOAaBYe peryioBaHHA Po3pobKM Ta BMPOBHMUTBA MNapdyMepHO-KOCMETMYHOI NPOAYKLl,

BMBYaTUCA CTPYKTYpa LWKipW, OCHOBHI YHKLiOHaNbHI Fpynu iHrpeaieHTiB AnA BMpobHMUTBA NapdymepHo-
KOCMETUYHMX 3ac0biB, aCOPTUMEHTHI rpynu nappymepHO-KOCMETUYHUX 3acobiB.

Yomy ue MpeameTom BUMBYEHHA € PiI3HOMAHITTA CKIaAy KOCMETMYHMX 3acobiB, ix 6ionoriyHa aja Ha WKipy i ii

uikaso/Tpeba NPWAATKM, @ TAKOXK CKOPOYEHa TeXHO/10TiA BUPOOHMLTBA. LA gucumnniHa € OCHOBHOO A1 ManbyTHIX

BUBYATHU daxiBLis y ranysi CTBOpeHHA i MPOMMCNOBOTO BUPOBHMLTBA MPUHLMNOBO HOBMX MapdymepHo-

KOCMEeTUYHMX 3acobiB. Kpim Lboro, y pamkax Ui€i AucumniiHM BUBYAKOTLCA MOXIUBOCTI OTPUMAHHA
NeBHUX KOCMETUYHMUX iHTPenieHTiB 3a [A0MOMOrol XUBWUX OpraHiamis, To6TO 6ioTeXHONOTYHUM
wnaxom. TexHooris BUTOTOB/IEHHSA KOCMETUYHMX 3acobiB NoTpebye 3HaHHA | BOIOAIHHA Cy4aCHUMMU
XIMIYHUMU, Pi3UKO-XIMIYHUMK | BiOXIMIYHUMK MeToZaMMU.

Yomy moxKHa

Pe3ynbTaTn HaBYaHHA:

HaBuUTUCA - BMiTV NPOBOAMUTH iHGOPMALLIAHMI NOLWYK AXKepes HayKOBO-TEXHIYHOT iHpopmaLii Woa0 OCHOBHMX
rpyn XiMiYHMX PEYOBWMH, LLLO BXOAATb A0 CKAaAYy KOCMETUYHMX 3ac0biB;
- BMiTWU CUCTEMHO aHanizyBaTW HacNiAKK 6ionorivyHol Aji pi3HMX XiMIYHMX PEYOBMH, WO BXOAATb A0
CKNaZy KocmeTuYHUX 3acobiB Ha LWKipy Ta BoaocCcSH;
- BMiTW @aHaNi3yBaTu Ta NPOEKTYBaTU BUPOOHULTBA KOCMETUYHOI NPOoAYKLii pi3HOro dyHKLiOHaNnbHOIo
Npu3HavyeHHA
AK MmoXKHa KomneTeHTHOCTI, AKi MOXKHa OTPMMATK, BUBYMBLUUN AAHY AUCLIUMIHY:
KopucTyBaTmca - [0 PO3B’A3aHHA CKNafAHMX CneLiani3oBaHWX 33434 Ta NPaKTUYHMX Npobiem y ranysi CTBOPEHHA
HabytTumu napdymepHo-KOCMEeTUMYHUX 3acobiB, NoB’A3aHMX 3 aHani3om iX ckaagy, niabopom 6ionoriyHo-
3HAHHAMM i AKTUBHUX iHrPeAiEHTIB, BUSHAYEHHAM MeXaHi3my iXHboi 6ioorivyHOT Aji Ha WKipy Ta BOo/0OCCS;
YMiHHAMM - 0o BMBOPY TEXHONMOTYHUX MPUIAOMIB BUFOTOBIEHHA PI3HMX FPyn KOCMETUYHMX 3acobiB, a TaKOX

METOAIB KOHTPOO AKOCTi KOCMETUYHUX NpenaparTis
- 34aTHICTb NPOBOAUTM aHaNi3 AKOCTI NapdymepHO-KOCMETUYHMX npenapaTtiB 3a AONOMOrow
OpPraHoIeNTUYHNX, NOTEHLLIOMETPUYHMX, MiIKpOBioaoriyHMX, Ta PisMKo-XiMiYHUX MeToAiB

IHpopmauiiiHe

Cunabyc, niagpy4yHMKKN Ta HaBYa/IbHI NOCIOHMKK (APYKOBAHI Ta €/1eKTPOHHI BUAAHHSA).

3abesneyeHHA Mnatdopma gMcTaHLuinHoro HaB4aHHA «CikopcbKunny, E-Kamnyc
AucuunaiHm

Bup cemectpoBoro | 3anik

KOHTpOO
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MPUKJIATHI METOIY AHAJII3Y JAHHUX Y BIOJOTTI

Kadeapa, aka
3abe3neuye
BUKNAAAHHA

bioeHepreTunku, bioiHpopmaTnKKM Ta ekobioTexHonorii PBT

PiBeHb BULLOT
oCBiTU

Mepwnit (6akanaBpcbKuin)

Moxnusi
obmexKeHHs,
CneuianbHocTi, gna
AKUX aAanToBaHa
aucumnnina

Hemae

Kypc, cemectp

4 (8 cem.)

O6car gucumunniim
Ta po3noain roauH
ayAMUTOPHOI Ta
camocTiiiHol
po6oTtun

4 kpeantn EKTC, 3 AKUX

OEeHHe HaBYaHHA:

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

3a04He HaBYaHHA:

ayauTopHa poboTa — 8 roauH (nekujii — 6 roamnH, NPaKkTUYHI 3aHATTA — 2 TOAUHW)
CamocCTiNHa poboTa - 112 roauH

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru po
NOYATKy BUBYEHHA
AUCUUNNIHN

OucumnniHa 6a3yeTbcA Ha 3HAHHAX, OTPUMAHMX CTyAeHTaMu 3 nonepegHix GyHAaMeHTanbHUX
avcumnnid  piBHA «b6akanaBp» Takux AK Ob6uucnoBanbHa MaTeMaTMKa | NPoOrpamyBaHHA,
bioctaTucTnKa i biomeTpin

Lo 6yae MeToan MaTeMaTU4HOI i CTAaTUCTUYHOI 06POb6KM MmaTepianis pocniaeHHa B 6ionorii, OCHOBHiI
BMBYaTUCA NPUHUMNM METOAIB aHani3y AaHUX B NpUKAagHMX npobaemax bioTexHonorii, aHani3 1 iHTepnpeTauin
MmaTepianis focnigKeHb Ta BUNPOOYyBaHb 3a AOMNOMOrol Halbinbl AOCTYNHWUX A8 HUX METOAiB
CTaTUCTUYHOT 06POBKU.
Yomy ue [na BnpoBagKeHHA MaTeMaTUYHUX METOLIB Y NPOLLEC AOCNIAXKEHHA HAa BUPOOHUUTBI Ta BOMOAIHHA
uikaso/Tpeba KOMM'tOTEPHO TEXHIKOHO.
BUBYATH
Yomy MOXKHa Bubopy meToaiB aHanizy AaHUX AOCAIAKEHHSA NPOBELEHOr0 EKCMEepUMEHTY YM BUMPODOYBAHHS,
HaBYMTUCA BMX0AAYM 3 rinoTesn obcary BMHipKoBOro matepiany 3 reHepasbHOI CyKYMHOCTI, i BUSHAYEHHA OCHOBHMX
napameTpiB BMKOPWUCTAHWUX CTAaTUCTUYHMX PO3MOAINIB, a CamMe BU3HAYEHHA pPEeNpPe3eHTaTUBHOI
(npeacTaBHMUBKOT) BUBIPKM 3 MONYAALIT UM CYKYNHOCTI.
MeToam 3iCTaBNEHHA i CTaTUCTUYHOIO PO3XOAKEHHA PO3NOAiINY, BUSHAYEHHA OCHOBHUX NapameTpiB -
KpUTepii po3XoaKeHHA.
OCHOBHi NPUNOMM BUBYEHHA B3aEMO3B'A3KY MiXK O3HAKaMM CYKYNHOCTi - KOPenALiiHi BiAHOCUMHM.
AK MOXKHa CTyAeHT byae maTu 34aTHICTb A0:
KopucTyBaTuca -npasua GOpPMyBaHHA rpyn AAA AOCAIAXKEHb, KOHTPOO i eKCNepuUMeHTaNbHUX FPYyN, MHOMXUHHOT
HabyTumu Kopenauii, aBTOKopenAuii, ¢aKTOpHOro aHanisy, po3paxyHKiB opraHisauii AaHux, MeToAiB
3HaHHAMM i aHaniTMYHoro i umdpoBoro NOpPiBHAHHA AaHMX. OCHOBM Pob0oTK 3 Nporpamoto “PSPP”.
YMiHHAMU 3acTocoByBaTM MaTemMaTU4Hi meToaM 06pPOOKM Ha BUPOGHUUTBI, NpM OdOPMIEHHI pe3ynbTaTiB

OocnigxeHb y BUAi 3BiTiB, CTaTel Tes, NaTeHTiB, AncepTauin.

IHpopmauiiiHe
3abesneyeHHn
AucumunaiHm

Cunabyc, niapy4yHUKKN Ta HaBYa bHI NOCIBHMKK (ApPYKOBaHi Ta €N1eKTPOHHI BUAAHHSA).
Mnatdopma gmcTaHuinHoro HaB4aHHA «CikopcbKuniny, E-Kamnyc

Bup cemectpoBoro
KOHTPOJIIO

3anik

KOHCTPYIOBAHHS ITPAUMEPIB

Kadeapa, aka
3abesneuye
BUKNAAAHHA

bioeHepreTukm, bioiHpopmaTnKmM Ta ekobioTexHonorii PBT

PiBeHb BULLOi OCBITU

Mepwunit (6akanaBpcbKuin)

Moxnusi
obmerKeHHs,
CneuianbHocTi, ana

Hemae
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AKUX aAanToBaHa
aucuunnila

Kypc, cemectp

4 (8 cem.)

O6car aucumnnivm Ta
posnoain roguH
ayAUTOpPHOI Ta
camocTiliHol po6oTn

4 kpeantn EKTC, 3 AKMX

OEeHHe HaBYaHHA:

ayauTopHa poboTa — 72 roauH (nekuii — 36 roanH, NPakTUYHI 3aHATTA — 18 roguH)
CcamocTilHa poboTa - 48 rognH

3304He HaBYaHHA:

ayauTopHa poboTta — 8 rogmMH (neKuii — 6 rogMH, NPaKTUYHI 3aHATTA — 2 TOAMH)
camocrTiltHa poboTa - 112 roguH

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru go nouatky
BUBYEHHA AUCLMNNIHM

Oucumnnida 6a3yeTbcA Ha 3HAHHA, OTPUMAHUX CTYAEHTaMU 3 nonepegHix GyHAAMEHTANbHUX Ta
npodeciMnHo-opieEHTOBAHMX ANCUMUNIH PiBHA «HaKanaBp» TaKUX AK Bioximia, reHeTUKa, OCHOBM
reHeTUYHOI Ta KNITUHHOI iHXKeHepii, bioximiuHi Ta Gi3nyHI meToamM aHanisy B HioTexHoNOril,
6ioiHpopmaTuKa

Lo 6yae BuB4aTUca

Migxoam Ta OCHOBHI NporpamHi 3abe3neyeHHA ANA KOHCTPYIOBAHHA Npaimepis. F0N0BHiI
0Cc061MBOCTi Ta BiAMIHHOCTI KOHCTPYIOBaHHA NparimepiB gna pyTmHHOI MNJ1IP (nonimepasHoi
NaHLOroBoi peakuii) Ta MNJ1IP B peXkMmi « peanbHOro Yacy»

Yomy ue uikaso/Tpeba
BUBYATU

MeTog, M/1P € 0ogHUM 3 HabINbL NOWMPEHMX IHCTPYMEHTIB aHani3y BiAMIHHOCTEN Ta 3MiH
BJ1aCTMBOCTEN 6ioTEXHONOFYHMX 06’EKTIB. YMiIHHA po3p06aaTH edeKTUBHI cMCTemMM nNpaimepis
[03BONIUTb BUKOPUCTAHHA NepefoBUX MONEKYNAPHO-TeHETUYHUX TEXHOJIOTIM Y AOCNIAXKEHHAX Ta
OTPMMYBATN BUCOKO-BiATBOPIOBAHI EKCMEePMMEHTaIbHI pe3yabTaTy.

Yomy moXKHa
HaBUYMTUCA

3HaHHA:

- 6a30BMX BigMiHHOCTEM NPUHLMMIB KOHCTPYIOBAHHA CUCTEM Npalimepis Ana pyTuHHOI MJIP Ta
MJ1P B peXXumi «peasibHoro vyacy».

-ocobiMBoCTEN TapreTHOro BuaABaeHHs MJIP y peXkmumi «peanbHOro 4acy» 3a 4ONOMOror
ONIFOHYKNEOTUAHUX 30HAIB, MiYEHUX AK penopTepHUM GpayopecLeHTHUM BapBHUKOM, TaK i
6apBHMKOM-TAaCHUKOM.

-OCHOBHMX HioiHDOMaALIMHMX IHCTPYMEHTIB /1A KOHCTPYHOBaHHSA Npalimepis.

YMiHHA:

-po3pobaATK cncTemM Npalimepis ana pyTUHHOT MJIP Ta NJIP y peXxumi «peasibHOro yacy» y
reHOMHUX JOCAIAKEHHAX 6006’ EKTIB, @ TAKOXK Y AOCAIAMKEHHAX X TPAHCKPUNTIB.

- KOHCTPYHOBaTK CUCTEMM Mpaimepis aas cneumdivyHoi AeTeKLil 32 BUKOPUCTAHHAM
dbnyopecueHTHOro penopTepHOro 30HAyY, a TaKOX NigdupaTh 30HA, B 3a1€XHOCTI Bif npunaay,
LLLO 3aCTOCOBYETLCA A7 NOCTaHOBKM /1P B pexkumi « peanbHOro yacy».

AK MmOXKHa
KopuctyBaTuca
HabyTUMM 3HAHHAMM i
YMiHHAMU

Ha ocHoBi HabyTMX TeOpPETUYHMX Ta MPAKTUYHUX 3HAHb, CTYAEHTU 3MOMKYTb CAMOCTIMHO
po3pobaTh edeKTUBHI Ta BiATBOPIOBaHI CUCTEMU NpaliMepPiB 3 METOHD 3aCTOCYBaHHA
NPOBIAHOIr0 MONEKYNAPHO-reHeTMYHoro metoay MJ/1IP y BhacHUX eKcnepuMMeHTanbHUX
AOCNiAXKEHHAX.

IHpopmauiiiiHe

Cunabyc, niapy4HMKN Ta HaBYabHi NOCIBHMKM (ApPYKOBaHi Ta eNIeKTPOHHI BUAAHHA).

3abesneyeHHn Mnatdopma AncTaHuUiiHOro HaBYyaHHA «CikopcbKkuin», E-Kamnyc
AUcuUnAiHm
Bua cemectposoro 3anik
KOHTpOO
BIJIHOBJIFOBAHI JI’KEPEJIA EHEPI'TI
Kadeapa, aka BioeHepreTuku, bioiHpopmaTnKKM Ta ekobioTexHonorii BT
3abesneuye
BUKNAAAHHA
PiBeHb BUWOI ocBiTM | Mepwunit (6akanaBpCcbKuiA)
Moxnusi Hemae
obmeKeHHs,
CneuianbHocTi, ana
AKWUX afAanToBaHa
aucuunnila
Kypc, cemectp 4 (8 cem.)

O6c¢car gucumnnium
Ta po3noain roauH

4 kpeantn EKTC, 3 AKMX
AEeHHe HaBYaHHA:
ayauTopHa poboTa — 54 roanH (nekuji — 36 rogmH, NPakTUYHi 3aHATTA — 18 roauH)
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ayAUTOpPHOI Ta
camocTiliHOi po6oTu

CamocTiHa poboTa - 66 roauH

33a04He HaBYaHHA:

ayauTopHa poboTa — 8 roauH (nekuii — 6 roamnH, NPaKTUYHI 3aHATTA — 2 TOAUHW)
camocTitHa poboTa - 112 roauH

Mosa BUuKnagaHHA

YKpaiHCbKa

Bumoru go noyatky
BUBYEHHA
AUCUUNNIHN

OuncumnniHa 6a3yeTbCca Ha 3HAHHAX, OTPUMAHUX CTYAEHTAMM 3 nonepeaHix GyHAAMEHTAIbHUX Ta
npodeciMnHO-OpPiEHTOBAHUX ANCLMNIH PiBHA «baKkanasp», Takux AK ¢i3nKa, ximia, mikpobionoris,
ekosoria

LLlo 6yae BuBUYaTUCA

OCHOBHI BiAHOB/IIOBaHi Ta HEBMYEPMHI A)Kepena eHeprii, a TaKoX meToam i 3acobu nepeTBOpPeHHA
OfHUX BUAIB eHeprii B iHWi. OcobnuBy yBary 6yae npuaineHo 6ioenekTpoximiyHUM cucTemam
nepeTBOPEHHA eHeprii OpraHiuYHUX cybCcTpaTiB y eNIeKTPUYHY.

Yomy ue MowyK HOBMX A)Kepen eHeprii — ue ronoBHa ceiToBa TeHAeHLUia XXI cTonitTa. BuKkopuctosyoum
uikaso/Tpeba eHeprito 3emni, BiTpy, BoAM, COHUA, Biomacu, NOACTBO MiHIMI3ye 3abpyaHEHHA HaBKOIMLIHbLOIO
BMBYATU cepenoBuLLA i 3a0WWAAMUTL LiHHI BUKOMHI pecypcu.
Yomy moxKHa - MEeTO4M BU3HAYeHHA MOoTeHLiany BiAHOBAOBAHUX JyKepen eHeprii (COHAYHOI, BITPOBOI,
HaBuUTUCA reotepmMasibHoi, bioenekTpoximiyHoT TOLLO),
- NPUHLMMM POBOTU i KOHCTPYKTUBHI 0COBANBOCTI EHEPreTUYHMX YCTAHOBOK, WO BUKOPUCTOBYHOTb
NOHOBAIOBAHI BUAM eHeprii,
- ManuBHI Ta BionanneHi enemeHTH, ixHa 6yaoBa, NPUHLMN POBOTH, Cy4acHU CTaH Po3pobKK,
- 6ioeNeKTPoXiMiYHi OCHOBU reHepyBaHHA CTPYMY 3a y4acTi MiKpoopraHiamis
AK MOXHa BW3HAYaTW OCHOBHI XapaKTEPUCTUKN BiAHOBAOBAHMX AXKepen eHeprii;
KopucTtyBaTuca 34iNCHIOBATM aHani3 eGeKTUBHOCTI 3aCTOCYBaHHA HETPAAMULIMHUX AKepen eHeprii B Pi3HUX ranyssax

HAbyTUMM 3HAHHAMM
i yMiHHAMM

rocnoaaploBaHHs;
KOHCTPYOBaTU GioeneKkTpoxXiMiuHi cuctemn Ons reHepyBaHHA e€NeKTPUUYHOI eHeprii YM BOoAHIO 3
opraHiyHux cybcTparis.

IHpopmauiiiiHe
3abe3neyeHHsA
AUCUUNNIHN

Cunabyc, niapy4YHMKN Ta HaBYa/IbHi NOCIGHMKK (4 pYKOBaHi Ta N1eKTPOHHI BUAAHHA).
Mnatdopma ancTaHuUiiHOro Has4yaHHA «Cikopcbkuii», E-Kamnyc

Bup cemectpoBoro
KOHTPO/IO

3anik

o1




