u HauioHanbHWiA TEXHIYHWIA YHiBEpPCUTET YKpaiHK
ag «KWUIBCbKMW MONITEXHIYHUIA IHCTUTYT

imeHi ITOPA CIKOPCbKOIO» Kadenpa Oiorexniku Ta

iH:KeHepil

KADEAPA BIOTEXHIKH
TA IHHKEHEPII

2001

IIpoexTyBaHHs 0i0TeXHOJOTTYHUX BUPOOHUITB — 2.
OCHOBH NIPOEKTYBAHHSA
Po6o4ya nporpama HapuyajJbHOI qucuumIinu (Cuinadyc)

PekBi3uTH HAaBYAJILHOI AMCIUILIIHA

PiBenb BuIOI OCBiTH Mepumii (6akajaBpchKuUii)

I'any3b 3HaHb XiMiyHa Ta GloiHKeHepis

CrneniajbHicTb 162 biotexHosorii Ta 6ioiHxeHepis

OcBiTHsI Iporpama Biorexnomorii

Craryc JIUCUMILTIHA Hopmarusua

dopma HABYAHHS Ouna (neHHa)

Pik miaroroskm, 4 xypc, OCIHHII

cemMecTp

OO0csAr AUCHUILTIHA 4,5 (135)

CemecTpoBuii €K3aMEH

KOHTPOJIb/ KOHTPOJIbHI

3ax01M

Po3kaan 3aHATH 4 roIMHU Ha TWXKJCHb (2 TOJWHY JISKIIMHUX Ta 2 TOAMHU MPAKTHYHUX
3aHSITh)

MoBa BUKJIaJaHHA YxkpaiHcbka

Indopmanis npo Jlextop: K.T.H., no1l. ka¢. bTtal, [ToBoazuncekuit Bagum MukonaiioBuy

KepiBHHKa Kypcy / 044-204-94-51 vnpovodzinski@ukr.net

BHKJIQ1a4iB [IpakTuuHi: K.T.H., 1o11. kad. bTrtal [loBom3uncekuit Baqum MukonaiioBug
044-204-94-51 vnpovodzinski@ukr.net

Po3mimenns kypcey Google classroom, caiit kadpenpu bTral

IIporpama HaBYANbHOI JUCHUNJIIHA
1. Onmuc HaBYAJBLHOI AMCHMILIIHY, il MeTa, IpeAMeT BUBYAHHSA Ta Pe3yJIbTATH HABYAHHA

CyuacHi 610T€XHOJIOT14YHI BUPOOHMIITBA € CKJIQJHUM arjoMepaToM, B SKOMY IO€/IHAH1 JIOCSTHEHHS
pPI3HMX HaNpsMiB 3HaHb, KOTPi CHPsSMOBaHI Ha OTPUMaHHSA OUIKOBO-BITAMIHHHMX KOHIICHTPATIB,
aMIHOKHCIIOT, BITaMiHIB, (D€pMEHTHHUX MpenapariB, aHTUOIO0TUKIB, OaKTEpIMHUX 1 BIpYyCHHX Mpenaparis
JUIS 3aXUCTY POCIMH, OaKTepiHHUX JOOPUB, MPOAYKTIB KOMIUIEKCHOI MEpepoOOKH POCIMHHOI CUPOBUHU
tomo. Lli BUpOOHMIITBA € Ba)JIMBUM CETMEHTOM HAIllOHAJILHOTO PUHKY 1 BU3HAYalOTh HAllIOHAIbHY 1
000pOoHHY 0e3MeKy KpaiHu.

Mertoto BuknaganHs aucuuiulinid «lIpoekTyBaHHS OIOTEXHOJOTIYHMX BHUPOOHMUTB-2. OCHOBU
NPOEKTYBAHHS» € 3aCBOEHHS 3/100yBayaMM BHUILOI OCBITM OCHOBHHX €TalliB CTBOPEHHS Ta MPOEKTYBAHHS
BUPOOHHUIITBA O10TEXHOJOTTYHOT MPOAYKIII (B TOMY YMCHi 1 JIKapChbKUX 3ac00iB) rapaHTOBAHOI SIKOCTI,
JIOBEICHOT €(PEKTUBHOCTI Ta BCTAHOBJIEHO1 OE3IEKH.

[Ipenmerom maHOl JUCHMIUTIHM € BHBYEHHS Ta peaji3allis TEXHOJIOTIYHOTO MPOEKTYBAHHS
BUPOOHUITBA (TIANPUEMCTBA, IUISHKU, LEXY), 110 BUPOOISIOTH MPOAYKIIO (apMalieBTUYHOIO Ta
010TEeXHOJIOTIYHOTO0 MPU3HAUYEHHS, Y BIANOBITHOCTI 3 3akoHaMu YKpaiHM Ta OCHOBHOIO HOPMAaTHBHO-
texHigyHOIO AokyMmeHTamiero (HT/I), sika aie B ramysi.

[IpeaqmeroM JUCHMIUTIHM € BHMBUYEHHS MPHUHLMUIIB TNPOEKTYBAaHHA Yy BIJMOBIIHOCTI /0 YUHHOI
HOpMaTUBHOI 0a3u YKpaiHu.

OCHOBOIO IPOEKTHUX PILLICHb € aHaJi3 TUITOBUX BUPOOHHIITB O10TEXHOJIOTIYHOI MPOYKIii pi3HOTO
BUKOPHCTAHHSI.



biorexHonoriyal BUPOOHUIITBA, IO 0Aa3yIOTHCA HA €KCIUTyaTarii MIKpOOHHMX O10JIOTIYHHUX areHTIB
MaroTh CBOIH OCHOBI THUIIOBI TE€XHOJIOTIYHI PIIIEHHS Ta THUIOBE OOJIAHAHHSA, OTPYHTOBAaHMNA BUOIp SKHUX

dbopMye KOMITETEHTHI PIIIICHHS.

MuiKIuCUMIUTIHAPH] 3B S3KM: JIUCIMIUIIHA TPYHTYEThCS Ha 3aralbHiil MikpoOionorii, Oioxiwmii,

3arajpHIA 010TEXHOJIOTIT Ta mpoliecax, anaparax Ta yCTaTKyBaHH1 010T€XHOJIOTTYHUX BUPOOHUIITB.
Mera Ta 3aBIaHHS HABYIBHOI JUCIUATLIIHI
MeToro HaBYaIIbHOT JUCHHUIUTIHU € (DOPMYBaHHS y CTYACHTIB KOMIIETEHTHOCTEH.

3,I[aTHiCTI> 3aCTOCOBYBATHU 3HAHHA Y ITPAKTUYIHUX CI/ITyaHiﬂX

31aTHICTh BYUTHUCS 1 OBOJIOIBATH CYYaCHUMU 3HAHHSAMU

3nmaTHICTh 3AIHCHIOBATH aHajli3 HOPMATHBHOI JOKYMEHTAIlil, HEoOXimHOl it 3abe3rnedeHHs
IH)KEHEPHOT MsUTBHOCTI B ramy3i 610TexHOoJIor 11

BpaxyBaHHA KOMEpPIIMHOTO Ta EKOHOMIYHOTO KOHTEKCTY IIPH MPOEKTYBAaHHI BHUPOOHMIITB
010TEXHOJIOTIYHUX (MPOMHUCIIOBOTO, Xap4yoBOro, (apMareBTUYHOTO, CLILCHKOTOCIOIAPCHKOTO
TOIIO)

31aTHICTh BUKOPHUCTOBYBAaTH METOOJIOTI TPOEKTYBaHHS BHUPOOHHMITB O10TEXHOJIOTIYHUX
MPOIYKTIB PI3HOTO MPU3HAYCHHS

3naTHICT, O0MpaTH 1 BUKOPUCTOBYBATH BIAINOBIAHE OOIaJHAHHS, IHCTPYMEHTH Ta METOAM IS
peadizarii Ta KOHTPOII0 BUPOOHUIITB 010TEXHOJIIOTIYHUX MPOIYKTIB PI3HOTO MPU3HAYCHHS
31aTHICTh CKJIAJaTH amapaTypHi CXeMU BHPOOHULTB OIO0TEXHOJNOTIYHUX MPOAYKTIB PI3ZHOTO
MPU3HAYCHHS

31aTHICTh 3aCTOCOBYBAaTHM Ha MPAKTHUI[I METOAU Ta 3acO0M aBTOMATHU30BAHOTO MPOCKTYBAHHS
BUPOOHUITB O10TEXHOJIOTTYHUX MPOIYKTIB PI3HOTO MPU3HAYCHHS

31aTHICTh IOTPUMYBATHCh BUMOT 0100€31eKH, 6103aXUCTy Ta 010€THKU

3/1aTHICTh aHANI3yBaTH Ta MPOEKTYBaTH BHUPOOHHUIITBA OGI0TEXHOJOTIYHOI MPOAYKIIi Xap4yoOBOTO,
dapmarneBTHYHOrO, MapadapMaleBTUIHOIO Ta MPHUPOJOOXOPOHHOTO XapaKTepy Ha OCHOBI
POILECiB MIKPOOHOTO CHHTE3Y

31aTHICTh BUKOPUCTOBYBATH 3HAHHS PO NUISIXH O10CHHTE3Y MPAKTUYHO I[IHHUX METa0OTITIB s
BJIOCKOHAJICHHSI O10TEXHOJIOTIH iX OJIepyKaHHS

OcHOBHI 3aBJJaHHs HABYAIBHOI JUCIHUILTIHU.
[Ticnst 3acBO€HHS HABYAIBHOI JUCHUILUIIHU CTYJAEHTH MArOTh MPOJEMOHCTPYBATH TaKi pe3yJbTaTh

HaBYaHHA:

BMmiti 3acTocoByBaTH MOJIOKEHHS HOPMATHBHUX JOKYMEHTIB, IIO PETJIaMEHTYIOTh TOPSIO0K
HpoBe/ieHHs cepTUudikamii mpoayKii, aTecTamii BUpOOHUITBA, BUMOTH JIO0 OpraHizaiii cucrem
YIOpaBIiHHA SKICTIO Ha MIANPHUEMCTBAX, MpaBuia O(OPMIIEHHS TEXHIYHOI JOKYMEHTallil Ta
BEJICHHS TEXHOJIOTIYHOIO Mpoliecy, 0a3yrounch Ha 3HAHHSX, OJEP)KAaHMX MiJ 4Yac MPAaKTUYHOI
MATOTOBKH.

BMiTi aHani3yBaTH HOpMaTHBHI JOKYMEHTH (JIep>KaBHI Ta Taiy3eBi CTaHJIApTH, TEXHIYHI YMOBH,
HACTaHOBU TOIIO), CKJIAJIATA OKPEMI PO3JUIA TEXHOJOTIYHOI Ta aHATITUYHOI JOKYMEHTaIll Ha
010TEeXHOJIOT14YHI MPOAYKTH Pi3HOTO MPU3HAYEHHS; aHAJi3yBaTU TEXHOJOTIUHI CUTYyalii, o0upaTu
pallioHaJIbH1 TEXHOJOTIYHI PIIICHHS

Bwmitu oOrpyHtyBatH BHOIp O10JIOTIYHOTO areHTa, CKIaay MOXHBHOIO CEpelOoBHINA 1 CIIOCOOY
KyJIbTUBYBaHHS, HEOOX1THUX JOMOMIDXHUX POOIT Ta OCHOBHMX CTaii TEXHOJIOTIYHOTO MPOLIECY.
bazytouncr Ha 3HAHHSAX MPO 3aKOHOMIPHOCTI MEXaHIYHUX, TIIPOMEXaHIYHMUX, TeIo- Ta
MacoOOMIHHHMX HPOIIECIB Ta OCHOBHI KOHCTPYKTOPCHKI OCOOJIMBOCTI, BMITH OOMpaTH BIJIMOBIIHE
YCTaTKYBaHHSA y TPOLEC] MPOEKTyBaHHS BUPOOHHUUITB O10TEXHOJIOTTYHUX MPOAYKTIB PI3HOTO
NpU3HAYCHHS 1715 3a0€3Me4YeHHs IX MaKCUMalIbHOI €()eKTUBHOCTI.

basyrounce Ha 3HaHHAX, OJIEpP’KAHUX i Yac MPAKTHKH HA MIANMPHEMCTBAX Ta YCTAaHOBAaX, BMITH
3IHCHIOBATH MPOAYKTOBUN PO3PaXyHOK 1 pO3paXyHOK TEXHOJOTIYHOTO 00JIaHAHHS.

Bwmitu cximamati maTtepiaibHUEM OanaHC Ha OJWH IMKJ BHUPOOHWUYOTO TPOIECy, Crenudikariro
o01aJHaHHA Ta KapTy MOCTa{IHHOI0 KOHTPOJIIO 3 HABEACHHSAM KOHTPOJIBHUX TOUOK BUPOOHHIITBA.
Bmitu 3nificHioBaTH OOIpYHTYBaHHSI Ta BHUOIp BIANOBITHOTO TEXHOJIOTIYHOTO OONaJHAaHHS 1
rpagiqHo 300pakyBaTH TEXHOJOTIYHUHN MPOIEC BIAMOBIIHO 1O BUMOT HOPMATUBHUX JOKYMEHTIB
3 BUKOPUCTAHHSAM 3HaHb, OJIEPKAHMX I11]] 4ac MPAKTHUYHOI MIATOTOBKH.



- Bwmitm QopmymoBatH 3aBmaHHsA T PO3POOKM CHCTEM aBTOMaTH3allii BUPOOHHUIITB
010TEXHOJIOTIYHUX MPOAYKTIB PI3HOTO MIPU3HAYCHHS.

- BMiTH aHamizyBaTH Ta MPOEKTYBATH CHeliajdbHI 010TEXHOJIOTIYHI BUPOOHUIITBA 13 BUTOTOBJICHHS
MPOYKIIii pi3HOTO QYHKIIOHATBLHOTO Ta Tay3€BOr0 MPU3HAYCHHS

2. IlpepexkBi3uTH Ta MOCTPEKBI3UTH JUCUUILTIHU (Miclle B CTPYKTYPHO-JIOTiUHii cxeMmi
HABYaHH{ 32 BiIOBiIHOI0 OCBITHHOK MPOrPaMoIo0)

Bupuenns mucumiurian «lIpoexkTyBaHHsS O10TEXHOJNOTIYHUX BHUPOOHHUTB-2. OCHOBU MPOEKTYBAHHS
0a3yeTbcs Ha 3acajax iHTerpamii pi3HOMaHITHUX 3HaHb, OTPUMAHUX CTYIEHTOM HPOTATrOM OakalaBpary
IpU BHUBYCHHI JUCHUIUIIH HPUPOJHUYOTO Ta IHKEHEPHO-TEXHIYHOTO cHpsMyBaHHs. Jlucumrutina
«[TpoextyBanHs 0i0TEXHOJOTIYHUX BUPOOHUNTB-2. OCHOBH NPOEKTYBAHHS» € HOPMATHBHOIO, IO MAae
3a0€3MeYnTH PO3B’SI3aHHS KOMIUIGKCHUX TIPOOJIEM TPOEKTYBAaHHS CYYaCHHX OlOTEXHOJIOTIYHUX
BUPOOHHIITB Ta CIIPSIMOBAaHA HA TIIMOOKE NEPEOCMUCIICHHS HAsBHUX Ta CTBOPEHHS HOBHX IIUTICHUX 3HAHb
Ta npodeciitHoi NPaKTHUKH.

3. 3micT HaBYAJABLHOL JUCIUILIIHA

Po3nin 1. In:keHepHe NPOEKTYBAHHS
Tema 1.1 3akoHoaB4a Ta HOpMaTHBHA 0a3a MPOEKTYBAHHS BUPOOHUITB O10TEXHOJIOTTUHOT MPOIYKILIi.
CrpyKTypa IHKEHEPHOI 0 MPOEKTYBaHHA. BUXi/iH1 1aH1 Ha IpOeKTyBaHHs. TexHIYHe 3aBaHHs Ha
NPOEKTYBaHHs. TeXHIKO €eKOHOMIYHE OOIPYHTYBaHHS.
Tema 1.2 XapakteprcTuKa TOTOBOTO MPOAYKTY SIK OCHOBA mpoekTHux Aiit. TY, MKS/AH/,.
Po3nin 2. OcHOBH NPOEKTYBAHHS AiITHOK 0i0TEXHOJIOTiYHNX BHPOOHULTB
Tema 2.1 [IpoexTyBaHHS! BUPOOHUYMX TUISTHOK JJIsl peattizallii THIIOBUX nepeadepMeHTaIiitHux
npouenyp. O6rpyHTyBaHHS BUOOPY TEXHOJIOTTYHOI cXxeMu. Po3poOka TeXHOJIIOTYHUX Ta anapaTypHUX
CXEM.
Tema 2.2 [IpoexTyBaHHS BAPOOHUYMX TUISTHOK /7S peastizallisi TUIIOBUX TEXHOJIOTTUHUX CTa il
OCHOBHOTI'O TEXHOJIOTTYHOIO Ipoliecy BUpoOHUIITBA. OOIpyHTYBaHHS BUOOPY TEXHOJIOTTUHOI CXEMHU.
Po3poOka TeXHOJIOTIYHUX Ta arapaTypHUX CXEM.
Tewma 2.3 Onuc BUpOOHUYOTO MPOIIECY Ta HOTO KOHTPOJIO.
MopynsHa KOHTpOJIbHA poOoTa
Po3ain 3. KonTpoJb BUpOOHUYMX NpoLeciB
Tewma 3.1 Kputnuni ctazaii BUpoOHHUIITBA Ta X KOHTPOJIb. KOHTPOIIb Ta yrpaBiiHHS MpoIecaMmu
610TeXHOJIOT11.
Kontponbhi npunaan. KOHTposib KpUTHUYHKX MTapaMeTpiB MPOLeCy.

4. HapuaabHi MaTepiaau Ta pecypcu

4.1. ba3oBa Jaiteparypa

1. IMoBom3uuchkuit B.M. OcHoBu mnpoekTyBanHs: KoucrekT nekmiit mms ctya. cmer. 6.092900
“IIpomucioBa 6iotexHonoris” Tta 6.092902 “bioTexHonoris 0i0JOTIYHO aKTUBHUX PEUYOBUH’, HAMPIMY
0929 “Biotexnonoris’ neH. hopmu Hard. — K.: HYXT, 2005. — 90 c.

2. Pyxuncbka JILLI. AnapaTypHi cxemu (apManeBTUYHUX Ta OlOTEXHOJOTIYHMX BUPOOHHUIITB.
[Topsimok cknmamgaHHs Ta BUMOTH 10 odopmieHHs: nociOnuk/ Pyxunceka JLI., TToBom3suncekuii B.M.,
[Mu6enpkuit B.1O., byptHa L. A. TTocionuk. Kuis, HTYY “KIII”.-140 c.

3. Yxpairens A.l, boropomr O.T., IloBom3unachkuii B.M. [Ipo€exTyBaHHSI THTIOBOTO i CHEIIaIEHOTO
yCTaTKyBaHHS MIKpOO10JIOTTYHOI, (hapMaleBTHUHOI Ta XapuoBOi MpoMuciioBocTi. HaBuanbHui mociOHUK.
K.: HYXT, 2007.- 148 c.

4. Pyxuncbka JLI. I[IpoexTyBaHHS peakTopiB O10TEXHOJOTIYHUX Ta (papMaleBTUYHUX BUPOOHHIITB.
Hagu. nociOuuk/ JI.I. Pyxxunceka, I A bypraa, B.M.IloBomsuncekuii, B.1O. [ubenpkuit — K.: HTYY
«KIII», 2014 — 130 c.

5. Kampenwsnn, JI. B. Teopernuni ocHoBu OioTexHosorii : HaB4. moci0. / Kanpenwssun Jleonin
BikTopoBuu. — XapkiB : ®akt, 2020. — 291 c. ISBN 978-966-637-959-0.



6. CunopoB IO.I. Ilpomecu 1 amapatu MikpoOiojoriyHoi Ta ¢dapMareBTUYHOT MPOMHUCIOBOCTI.
Texnonoriuni po3paxynku. Ilpuknanu i1 3amgaui. OcHoBH npoekTyBaHHs: Hapuanbuuii mocionuk/ 1O.1.
Cuopos, P.1. Basizno, B.IT. Hosikos - JIsBiB: “InTenext-3axin”, 2008. - 736 c.

7. TexHonoriune oOiagHaHHS OlOTEXHOJIOTIYHOI 1 (papMaleBTUYHOT MPOMHUCIOBOCTI: HiAPYIHHK
[t BunI. HaBY. 3akil.| CtaceBud M.B., Muwistnuy., A.O., CtpensaukoB JI.C., Kpyrcekux T.B, byukeBuu
L.P., 3aiinieB O.I I'y3poBa., 1.O., Crpinens O.I1., I'magyx €.B., HoBikoB B.Il. — JIsBiB: «HoBwuii CBiT-
2000», 2020. — 410 c.

8. . [IpoexTyBaHHs O10TEXHOJIOTTYHUX BUPOOHHUIITB-2. OCHOBH MPOEKTYBaHHA. Po3paxyHKOBO-

rpadiuna podota [ EnexTpoHHmiA pecypc]: HaBUaIbHUN MTOCIOHUK IS 3/100yBaviB CTyIEHs OaKajgaBpa 3a
OCBITHBOIO Mporpamoro «bioTexHosorii» cremianbHocTi 162 «biotexHonorii Ta 6ioirmkenepis» / KIII im.
Irops Cikopcebkoro ; ykian. B. M. IToBom3uncekuii, M. @. Kaninina. — EnektponHi TekcToBi ganHi (1
daiin: 1,92 Mo6aiit). — Kuis : KIII im. Irops Cikopcekoro, 2022. — 35 ¢;

4.2. lonomizkHa JiiTeparypa

1. ACTY 3803-98 “biorexnoorisa. Tepminu Ta BU3HAYCHHS .

2. JICTY 2424-94 “TIpomucioBa MikpoOiooris’”.

3. JABH A.2.2-3-2004. [IlIpoexktyBannsa. Ckiaa, NOPSAOK pPO3POOJIEHHS, MOTOMKEHHS Ta
3aTBEPKEHHS IPOCKTHOT TOKyMeHTalii 1yist OyniBHUALITBA. [lepxOyn Yxpainn. Kuis, 2004. )

4. JIbH A.2.2-3:2014. CKJIAJL TA 3MICT TIIPOEKTHOI JOKYMEHTAILII HA
BYAIBHULITBO (HA 3AMIHY JIBH A.2.2-3-2012 Ywunsi Big 2014-10-01).

5. ACTY 3278-95. Cuctema po3poOieHHS Ta MOCTABJICHHS MPOAYKIil Ha BUPOOHUITBO. OCHOBHI
TEPMiHH Ta BUSHAYCHHSI.

6. JICTY 3973-2000. JEP)KABHUM CTAHJAPT YKPAIHU. CUCTEMA PO3POBJIEHHS TA
[IOCTABJIEHHS IMPOJYKLIT HA BUPOBHUILITBO. IIpaBuia BUKOHAHHS HAyKOBO-AOCiTHUX POOIT.
3aranpHi monoxxenHs. Bunanns odimitine. Kuis. JIEPXKCTAHAPT VKPATHU. 2001.

7. ICTY 3974-2000. JEP)KABHUM CTAHJAPT YKPAIHU. CUCTEMA PO3POBJIEHHS TA
I[IOCTABJIEHHA TIPOAYKLII HA BHWPOBHUIITBO. IlpaBuna BHKOHAHHS  JIOCIHiJHO-
KOHCTPYKTOPCHKUX poOIT. 3aranbHl mnojoxkeHHs. Bunmanns odimiiine. Kuis. JAEPXKCTAHIAPT
VYKPATHU.

8. ACTY 8634:2016. Cuctema po3poOIeHHS Ta MOCTaBIEHHS MPOAYKIIii Ha BUPOOHUIITBO.
HacranoBu 1110710 po3po0JieHHs Ta MOCTaBJICHHS Ha BUPOOHUIITBO HEXapYOBOI MPOAYKIIii.

9. ICTY — H 1.3:2015 HamionansHa ctanmaptu3zanis. HacranoBa. TexHiuHi yMOBH Y KpaiHH.
HacranoBu 111010 po3po0iasHHs”



HaB4yajaLHMii KOHTEHT

Jlexkuiiini 3aHgaTTo

JlekiitHi 3aHATTS CIpSIMOBaHI Ha:

HAJaHHS CYYaCHHUX, IIUIICHUX, B3AaEMO3AICKHUX 3HaHb 3 aucuuiviiau «lIpoexTyBanHs
010TEeXHOJIOTIYHUX BUPOOHUIITB-2. OCHOBH MPOEKTYBAHHS», PIBEHb SIKMX BU3HAYAETHCS IJIOBOIO
YCTaHOBKOIO 10 KO’KHOI KOHKPETHOI TEMHU;

3a0e3medeHHs B MPOLECi JeKIiT TBOPYOi pOOOTH CTYASHTIB CIIUIBHO 3 BUKJIAAAYeM;

BUXOBAHHS y CTYJIEHTIB MPOQECIHHO-TIIIOBUX SIKOCTEH 1 PO3BUTOK y HUX CAaMOCTIHHOTO TBOPYOTO
MUCIICHHS;

(dbopMyBaHHS y CTYyI€HTIB HEOOX1JHOTO 1HTEpECYy Ta HAJaHHS HAMPSAMKY Ui CAMOCTIHHOI poOoTH;
BU3HAYCHHS HA Cy4yaCHOMY pIiBHI PO3BHUTKY HAyKH B 00JIacTi cy4acHUX (OPM MPOEKTYyBaHHS
010TEeXHOJIOTIYHOTO BUPOOHUIITBA;

B1JIOOpaKEHHS METOJIUYHOI OOpoOKHM Martepially (BHIUICHHS TOJOBHHX IT0J0XKE€Hb, BHCHOBKIB,
pEKOMEHIallil, YiTKe 1 aJjleKBaTHE 1X (pOpMYITIOBaHHSX );

BUKOPUCTAHHS Il JEMOHCTpallii HAOYHHMX MarepiaiiB, MOE€THAHHS, O MOMIJIMBOCTI iX 3
JIEMOHCTpAIII€I0 PE3YyIbTATIB 1 3pa3KiB;

BUKJIQJIAaHHS MaTepialliB JOCTI/DKEHb YITKOK 1 SIKICHOIO MOBOIO 3 JIOTPUMAHHSM CTPYKTYpPHO-
JIOT1YHUX 3B’S3KIB, P03’ ICHEHHS BCIX HOBOBBEJICHUX TEPMiHIB 1 TOHSTH;

JOCTYIHICTbD JIJIsl CIPUAHSATTS 1aHOI0 ayJUTOPIELO.

n/n

Ha3zBa Temu nekuii Ta nmepenik OCHOBHHX MUTaHb
(mepenik TMIaKTUYHKUX 3ac001B, MOCHIIAHHS Ha JliTepaTypy Ta 3aBnanHs Ha CPC)

Jlexuist 1. Beryn. 3akoHoJaBua Ta HOpMaTHBHA 0aza MPOEKTYBaHHS BHPOOHHUITB O10TEXHOJIOTTYHOL
nponykuii. HopmatuBHO — mpaBoBi akTu VYKpaiHM Yy cdepi MNPOEKTYBaHHS BHUPOOHUITB
6ioTexHoNOriYHOT MpoayKii. 1.3aranpHi nojaoxeHHs qucuuiutiag “TIpoexTyBaHHS G10TEXHOJIOTIYHUX
BUPOOHUNTB-2. OCHOBU MPOEKTYBaHHS . JlugakTHYHA OCHOBA AUCLUILIIHH.

2. 3aKkOHO/J]aBYa Ta HOPMATUBHA 0a3a MPOEKTYBAHHS BUPOOHHUITB O10TEXHOJIOTIYHOT MPOYKIIi.

HopmatuBHO-IpaBoOBi akTH YKpaiHu y chepi MPOEKTYBaHHS BUPOOHUITB O10TE€XHOIOTIYHOT
npoaykiii. Jliteparypa [1,2,3]. CPC. Ctan po3BUTKY 010TEXHOJIOTTYHUX BUPOOHHUIITB B Y KpaiHi.

Jlexuis 2. [TocraBneHHs MpoAyKLii Ha BUPOOHUITBO. biok-cxema eramniB npoekTyBaHHs. [Iporpamuo-
LUJTbOBA CTPYKTypa mpoekTyBaHHs. [lepeanpoektHi pobotu. TexHIUHE 3aBIaHHS Ha MPOEKTYBAHHS
o0'exta. BuxinHi nani. TeXHIKO-€KOHOMIYHE OOIPYHTYBaHHS.

Jliteparypa [1,2,3]. CPC. HopmaTuBHa 0a3a MpOeKTyBaHHS, SK OCHOBA TOCTABJICHHS MPOAYKIi Ha
BUPOOHUIITBO.

Jlexuis 3. XapakTepucTtuka rotoBoro mnpoaykry. Knacudikaiiss O10TE€XHOJOTIYHUX BHUPOOHUIITB.
Po3poOka TexHIYHMX yMOB. XapaKTepUCTHKa O10TE€XHOJOTIYHHUX BHUPOOHMLTB 3a TEXHOJOTIYHUMHU
o3nakamu. Jliteparypa [1-3, 7]. CPC. Knacudikariiss 010TE€XHOJIOTIYHHUX BHUPOOHHUIITB 32 TUIIOM
Oprasi3aiii TeXHOJIOTIYHOTO MPOIIECY.

Jlexuis 4. Tunosi nepeadepMeHTalliiiHi nporeaypu B 6ioTexHojaoriyHoMy BUpoOHULITBI. [liqroToBka
oOnagHaHHA. MuUTTS, ne3indexuis Ta crepuiizauis. Jle3indekuis (BUOip Ta IPpUroTyBaHHS
ne3indikyrounx po3unHib). [ligroroBka o0nanHanus (ne3iHdexuis, ctepuiizanis). Tumnosi
TEXHOJIOT14HI pilieHHs Ta ix o6rpyHTyBanns. Jliteparypa [1,2,3,4]. CPC. IlpaBuia HaHeCcEeHHs Ha
CXeMHM 300pakeHb arnapaTiB y BiInoBiAHOCTI 3 3 ynHHUMH HT/I.

Jlexuis 5,6. ITiAroTOBKa MOXUBHUX CEPENOBUIN. 30epiraHHs, KOMIIOHEHTIB MOXHUBHUX CEPEIOBUIII.
Tunosi TexHOJOTIYHI 1 amaparypHi pimeHHs. Crepuiizanis NOKXKUBHUX cepenoBull. [IpuroryBaHHs
KOMITO3UIIf KOMIIOHEHTIB MOXXMBHHUX CEpEJOBMI. THIOBI TEXHOJIOTIYHI 1 amaparypHi pillleHHS.
Kinetuka TepmiuHOI cTepuitizaiii piAKUX MOKUBHHUX CEpPENOBHUI. YCTaTKyBaHHsS Ta amapaTypa Uit
CTepuli3allii MOKUBHUX CEPEIOBHILL.

Jliteparypa [1,4,5,6,7]. CPC. Bubip oGnaHanHs I CTEpUITI3aIlii PiIKUX TOXUBHUX CEPEIOBUIIL.

Jlexuii 7,8. IlinroToBka aepamifHOro TEXHOJOTIYHOro MoBiTps. I1iIroTOBKa TEXHOIOTTYHOTO MOBITPS Ha
010TEXHOJIOTTYHOMY TIAMPUEMCTBI. XapakTepucThka NoBiTps. [lapamerpu ouncTku. AnapaTtypHa cxema Ta
araparypa/o0yiaJJHaHHsI [UTsl CTepUITi3allii TeXHOJIOTIYHOTo aepauiiiHoro nositps. Jliteparypa [1,4,5,6].




CPC. Konctpykuii (piabTpiB 17151 OUUIICHHS MOBITPs. ABTOMaTH30BaHi1 (PiIbTPYIOYl KOMIUIEKCH.

Jlekis 9. ba3osi mpuHIMIY BUOOPY GepMEHTEPIB A1 IITMOMHHOTO KYJbTUBYBaHHS BA.
OcHOBHI (paKTOpH BIUIMBY, 1110 BU3HA4YaI0Th BUOip pepmentepy. Knacudikaris ¢pepmenrepin
Jliteparypa [1, 7]. CPC. [lpukianu TEXHOJOTIYHUX Ta anapaTypHUX CXeM CTazii 010CHHTE3Y.

Jlexuist 10. depmeHTepr 3 BBEACHHSM CHEpPrii aepydyuM Ta3oM. BupoOHMIITBA Ta THIOBI
TEXHOJIOTIYHI PIlIEHHS JI¢ BUKOPHCTOBYIOTH (DepMEHTEpH 3 BBEACHHSIM CHEPrii aepyrounM Ia3oM.
Koncrpykuiiini 0co0auBOCTI (epMeHTEpiB 3 BBEACHHAM €Heprii aepyrouumM razom. Jlirepatypa
[1,4,5,6]. CPC. Bumoru 10 €JIEMEHTIB YIIUILHCHHS BajiB IMEPEMIIIyIOUYUX HPUCTPOiB. Topiiesi
VIIITBHIOBAYI.

Jlekmis 11,12. depmenTepu 3 BBEJICHHSIM CHEPrii MEXaHIYHUMU TIEPEMIITYIOUUMH ITPUCTPOSIMH.
BupoOHuiTBa Ta TUIOBI TEXHOJIOTIUHI PIllICHHS Jie BUKOPUCTOBYIOTh (DepMEHTEpHU 3 BBEIACHHAM
MEXaHIYHUMU TIEPEMIITYIOYHUMH TpUCTposiMU. KoHCTpyKIIiiiHI 0COOIMBOCTI hepMEHTEPIB 3
BBEJICHHSIM CHEPTii MEXaHIYHUMH MEPEMILTyIOUYMMH TPUCTPOSMHU.

Jliteparypa [1,4,5,6]. CPC. Bumoru 0 e1eMeHTiB ra30poCoIIIbYUX MPUCTPOIB.
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Jlekmis 13,14, TunoBi NpO€EKTHI PillIEHHS BUAUICHHS IIUIOBOTO TMPOIYKTY.
Posnminennst a3 kymbrypanmpHOi piamHH. OTpuMaHHS KOHIIGHTpariB. OTpUMaHHS OYUIICHHX
npenaparti. Jlitreparypa [1,4,5,6]. CPC. Bumorn 1o enemMeHTiB Tem1o00MiHHUX MPUCTPOIB.
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Jlexis 15,16. KoHTposb Ta ynpaBiiHHS IporiecaMu 010TEXHOJIOT 11

3aranbHi BUMOTH /10 BUOOPY METOJIIB KOHTPOJIO Ta MpUJIaAiB KOHTpoto. CTaHTapTHI KOHTPOJbHI
3axou. MeToau Ut BajigauiiHux nporenyp. KoHTposb Ta MeToIn KOHTPOIIIO Ta30Boi (ha3ura piguH
y Giorexnoorii. Jlireparypa [1,4,5,6]. CPC. TumoBi TeXHOJOIiYHI Ta amapaTypHi CXeMH CTajiif
BUJIUJICHHS [[IJTbOBOTO TPOAYKTY
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Jlexmis 17,18, TunoBi TeXHOJIOTIYHI PIlICHHS BUPOOHHUIITBA J110(1113aTiB B (hapMalleBTHUHIMA
OiorexHosorii @i3uYHI MPOIECH, 110 BU3HAYAIOTH OCOOIMBOCTI TEXHOJIOTIT OTPUMAaHHS JIioQiTi3aTiB Ta
ctanii npouecy cyonaimMaiii. TUMOBI TEXHOJIOTIYHI 1 anapaTypHi PillleHHSs.

Jliteparypa [1,4,5,6,7]. HopmaruBHa 6a3a 11 BamigamiitHUX TPOIIEAYP.

IpakTuyHi 3aHATTA

V¥ cucremi npodeciiiHol MiArOTOBKU CTYAEHTIB 10 AucuuIutiHl «[IpoexTyBaHHS 010TE€XHOJIOTTYHUX

BUPOOHUITB-2. OCHOBU NPOEKTYBAHHS» MPAKTUYHI 3aHATTS € JOIMOBHEHHAM J0 JEKIIHHOTro Kypcy, BOHH
3aKJIaAal0Th 1 (hOPMYIOTh OCHOBHM KBami(ikarii 6akanaBpa. 3MICT IIMX 3aHATH 1 METOAMKA IX MPOBEICHHS
NOBHMHHI 3a0e3nedyyBaTH PO3BUTOK TBOPUYOi AKTUBHOCTI ocoOucTocTi. BOHM poO3BHBaIOTH HayKoBe
MUCJICHHSI 1 3[]aTHICTh KOPUCTYBATHUCS CHELIaJbHOI TEPMIHOJIOTI€0, T03BOJSIOTh MEPEBIPUTH 3HAHHS,
ToMy manuii BUJ poOOTH BUCTYIA€E BaXJIMBUM 3aCO00M OIEPATUBHOIO 3BOPOTHOTO 3B'SI3KY. [IpakTuuHi
3aHSTTS [MOBUHHI BUKOHYBAaTH HE TUIbKU II3HABAJbHY 1 BUXOBHY (YHKII, ajie ¥ CHOPUITH 3POCTAHHIO
CTYJICHTIB SIK TBOPYHMX IPAIliBHUKIB.
OcCHOBHI 3aBIaHHS UKy TPAKTHYHUX 3aHSTh:
- JIONOMOITH CTYAEHTaM CHCTEMaTH3yBaTH, 3aKpIMUTH 1 MNOMIMOMTH 3HAHHA TEOPETUYHOTO
XapakTepy B 001acTi IPOEKTYBaHHS 010TEXHOJIOTTYHUX BUPOOHHIITBA,
- HABYMUTU CTYJEHTIB MpUiOMaM BUPILIEHHS NPAKTUYHUX 3aBJaHb, CIPHUATH OBOJOAIHHIO
HaBUYKAMU Ta BMIHHSMH BUKOHAHHS PO3paxyHKiB, rpadiyHUX Ta IHIIMX 3aB/IaHb,
- HABYMTH X MPAIIOBATH 3 HAYKOBOIO Ta JOBIIKOBOIO JITEPATYPOIO 1 CXEMaMH,
- ¢opMmyBaTH BMIHHS BYHUTHCS CaMOCTIHO, TOOTO OMAHOBYBaTH METOJaMH, CIoco0aMu 1
NpUHOMaMu CAMOHABYAHHSI, CAMOPO3BUTKY i CAMOKOHTPOITIO.
OcCHOBHI 3aBIaHHS UKy TPAKTHYHHUX 3aHATH MOJSATAIOTH B 3aKPIIJICHHI 3HAHB 1[0JI0 BUMOT
HOPMAaTHUBHO-TEXHIYHOT IOKYMEHTallii, BUMOT JepKCTaH/1apTiB, sIKI PETIIAMEHTYIOTh pO3POOKY MPOEKTHOT
JIOKYMEHTaIlii, OCHOB IPOMMCIIOBOTO OyIIBHUIITBA, B O3HAHOMJICHH] 3 CyYaCHUMU 3ac00aMH BUKOHAHHS
TEKCTOBUX Ta rpapiuHUX MPOEKTHUX JOKYMEHTIB, Ta HAOYTT1 JOCBITY CKJIaJaHHs TEXHOJIOTIYHHUX 1
armapaTypHUX CXeM BUPOOHHMIITBA; BAKOHAHHS IMPOEKTHUX PO3PAXYHKIB Ta KPECIECHb 00JIaJHAHHS.



HaszBa Temu 3aHATH Ta Mepesiik OCHOBHUX MUTaHb
(mepemik AMJAKTHYHUX 3ac001B, MOCUIIAHHS Ha JIiTepaTypy Ta 3aBaanus Ha CPC)

[IPAKTUYHA POBOTA Nel CTAHJIAPTU3ALIIA TEPMIHOJIOI'T B BIOTEXHOJIOI'TI TA
®APMALIIL. TUIIU MTPOEKTIB. TEXHIYHE 3ABJIAHHS HA ITTPOEKTYBAHHS. 3MICT
TEXHIYHOI'O 3ABJIAHHSI. 3aBnanus 1uisi CaMOCTIHHOTO BUKOHAHHS JI0 MPAKTHYHOI poOoTH Ne 1.
KoXHUM cTyIeHTOM pO3pO0IsSETHCS BIACHUN TEPMIHOJIOTTYHHMA CIIOBHHUK (TJI0Capiii) BUKOPHUCTOBYIOYH
YUHHI 3aKOHO/IaBYi JIOKYMEHTH Ta Mi3aKOHHI aKTH, 1110 TIepelliueHi B MaTepiajiaX JUCIHUILTIHHA
(BUKOHY€TBCSI MUCBbMOBO). Matu y kopuctyBansi JIbH A.2.2-3-2014. Cknax Ta 3MicT IPOEKTHOT
JOKyMEHTaIii Ha OyiBHUITBO. B e1eKTpOHHOMY BHUTJISAII.

[TinroTyBaTy MUCHMOBI BIATOBI I HA MUTAHHS, IO CKJIa/Ial0Th OCHOBY BUKJIQJICHHS MaTEpialiB y
posnini «Beryn» PI'P:

- aKTyaJIbHICTh BUKOPUCTaHHs OloTexHonoriii BAP y mpomuciioBocTi Ykpainu;

- TEXHOJIOT1YHI mepeBaru 010TEXHOJIOTIi y MOPIBHIHHI 3 XIMIYHUM BHPOOHHIITBOM;

- Ha 5IKi 010TEXHOJIOTIi CIIPSIMOBaH1 CBITOBI HAYKOB1 PO3POOKH;

- HaBEITh MPHUKJIAJAN HAUOLIBII BIIOMUX 1HO3EMHUX PO3pOOOK Yy cdhepi MPOMUCIOBOT 610TEXHOJIOTIT 1
MIPOBIAHI 1HO3€MHI BUPOOHUIITBA.

Jlirepatypa [1-3].

[TPAKTUYHA POBOTA Ne2. TEXHIUYHE 3ABJIAHHA (ITPOAOBXXEHHS). TEXHIKO
EKOHOMIYHE OBIPYHTYBAHHS ITPOEKTY. OB’ PYHTYBAHHS I BUBHAUEHH S PIYHOI
[TOTYXHOCTI BUPOBHULITBA/TIIAITIPUEMCTBA .

3aBaHHs Ul CaMOCTIMHOTO BUKOHAHHS 10 IPAKTUYHOT poOoTu Ne 2.

Ha nigcrasi giTepaTypHUX JaHUX IPOBECTH PO3PaXyHOK MPOEKTHOI MOTYKHOCTI
BUPOOHUITBA/MIANPUEMCTBA Y BIAMOBIAHOCTI 3 Tematukoto PI'P. HaBectu knacudikariiss KopMOBUX
JIOMIIIOK/T00ABOK 32 TEXHOJIOTIYHUMH OCOOJIMBOCTSIMHU BUPOOHUITBA (CyOcTpaTroMm, heHotunom BA,
croco0aMu KyJbTUBYBaHHS, O10JIOTTYHUMHU BJIACTUBOCTSIMHU 1UTb0BOTr0 BAP Tomio). Ominntu
CHUPOBUHHY 0a3y Jyisi BAPOOHHUIITBA KOPMOBHX JOMIIIOK/100aBoK. [TucbmoBo. Hemennuni
AHTUOI0TUKU B IPOMUCIIOBOCTI YKpainu. [Ipuuunu po3aineHHs aHTHO10TUKIB Ha MEANYHI 1
HeMeIU4H1. BUKOpUCTaHHS OpraHiuHuX KUCIOT Y MPOMUCIOBOCTI YKpaiHu. TexHoIoriuHi
0COOIMBOCTI BUPOOHHIITBA OpraHiuHUX KucioT. Jliteparypa [1-3]

[MPAKTUYHA POBOTA Ne3. TEXHIKO EKOHOMIYHE OBIPYHTYBAHHS ITPOEKTY. BUBIP
CITIOCOBY (TEXHOJIOI'T]) BUPOBHUIITBA I TUITY YCTATKYBAHHS, BUBIP
MAWJIAHUMKA BYJIIBHUIITBA, TEXHIKO-EKOHOMIYHI TIOKA3HUKU BUPOBHUIITBA.
3aBiaHHA JUIsl CAaMOCTIMHOIO BUKOHAHHS /10 pakTuyHOi podotu Ne 3.V BinnosigHocti A0 Temu PI'P
MIpOBECTU BUOIp MaliJlaHUMKa [l PO3MIIIEHHS NiANprueMcTBa. (muckMoBo 0,5 cTop.). Y BIAMOBIIHOCTI
no npencrasienoi y TEO cxemu BupooHunrsa (st PI'P) Hanatu oGrpyHTYBaHHS MpeicTaBiIeHOI
TEXHOJIOT11 BUPOOHUIITBA Ta TUIY YCTaTKyBaHHS. (MUCHbMOBO 1,5 cTop). BusHaunTH akTyanabHICTh
BUPOOHMIITBA KOPMOBUX MIKpOOHHMX Mac JJisi BUPILICHHS COLIANbHUX 3aJau cycniibeTBa. Onucatu
TEXHOJIOT14HI 0COOIMBOCTI BUPOOHHIITBA KOPMOBHX JPLK/KIB. (mucbMoBo 0,5 cTop). Onucatu
cnenniky cTaaii KyJIbTUBYBaHHS JPIXKIKOBUX KYJIBTYp, 110 00YMOBIIOE BUOIp 0013 THAHHS.
Jliteparypa [1-3]..

[MTPAKTUYHA POBOTA Ned4. XAPAKTEPUCTUKA I'OTOBOI'O ITPOJAYKTY.

3aBgaHHs ISl CAMOCTIMHOTO BUKOHAHHS JI0 MPakTHYHO1 poOoTH Ne 4. V BianosigHoCcTi 10 Temu PT'P
po3pobutu nmpoekt TY (muckmoBo). [linroTyBaTH MoBiJOMJIEHHS:

a. Mo>xBOCTI CHPOBUHHOI 0a3u YKpainu A peanizalii 610TeXHOI0r1T KOPMOBUX aMiHOKUCIIOT
(BuOip CUPOBUHM 3JIIHCHIOETHCS Y BIAMOBIAHOCTI 3 (heHOTUIIOM BA, B IKOMY IpOBiJHE MicCIIe 3aiiMae
¢1310710r0-610XIMIYH1 O3HAKH);

b. SIki cmoco6u crannaptuzanii HamiBnpoAykTy (JIekuis Ne3) € HaliG1IbII TOMIUPEHUMH B
6ioTexHoOT1i (PEUOBMHHU CTaHIAPTH3aIlli, BHOIp CrIOCO0Y).

C. OOrpyHTyliTe BUOip crioco0y KOHIEHTPYBaHHs KyIbTypaibHOI pianau (JIekiist Ne3).




[TPAKTUYHI 3AHATTS Ne5. OB PYHTYBAHHS BUBOPY TEXHOJIOI'TUHOI CXEMU.
3aBiaHHsA Ui CaMOCTIMHOTO BUKOHAHHS /10 pakTu4yHOi podotu Ne 5. V BinnosigHocTi 10 Temu PT'P
po3pobutu OBTC (nmucemoBo). OBTC dopmyerbes no cranism i onepatisim TC. IlinroryBatu
MOBiTOMJICHHSI. TeMaTHKa MOB1IOMJICHb TTO€JHaHA HAapsiMOM — «CyJacHHIA CTaH 1 MepCIEKTUBU
TEXHOJIOT1M BUPOOHHUIITBA (PEpMEHTHHX TIpenapariB B YKpaini». biorexHosmoris ¢pepMeHTiB
MIKpPOOHOTO TTOXOKCHHS JIJIs1 XapuoBO1 MPOMHUCIIOBOCTI. bioTexHooris pepMeHTIB MiKpOOHOTO
MOXO/DKCHHS B CIIILCHKOMY TOCIIoAapcTBi. 3. bioTexHooris GepMeHTIB MIKPOOHOTO TTOXO/KCHHSI B
MEIUIINHL.

[MPAKTUYHI 3AHATTSA Ne6 . [TPABUJIA CKIIAJAHHA TEXHOJIOT'TYHUX CXEM OCHOBHI
[MPUHIUIIN [TOBY JOBU I CKIIAJAHHA TEXHOJIOI'TYHUX CXEM BUPOBHUIITBA
BIOTEXHOJIOI'TYHOI ITPOIVKIIIL.

3aBgaHHs 111 CaMOCTIHHOTO BUKOHAHHS J0 MpakTU4dHOi pobotu Ne 6. V BigmoBigHocTi 10 Temu PT'P
ta OBTC pospobutn i1 Hakpecnutu TC. IligroryBatu mnoBimomiieHHS. TeMaTWka TMOBIAOMIIEHB
noeqHaHa HampsiMoM — «CydacHUN CTaH 1 MEPCHEKTUBHU TEXHOJIOTIM BHUPOOHUIITBA MPOOIOTHKIB B
VYkpaini». TexHomoridydi 0co0IMBOCTI BUpOOHHUIITBA MPOOiI0TUKIB. CBITOBI TEHACHINT B O10T€XHOJIOT1T
npobiotukiB. [IpoBiani Bupobuuku. ®enorun BA 1o o6ymositoe OBTC.

MopynsHa KOHTPOJIbHA poOOTa.

[MPAKTUYHI 3AHATTSA Ne7. ITIPABUJIA CKIIAJAHHSA ATTIAPATYPHUX CXEM. OCHOBHI
[MPUHIUIIN [TOBY JOBU 1 CKIIATAHHSA ATTIAPATYPHUX CXEM BUPOBHUILITBA
BIOTEXHOJIOT TYHOI HPO[[YKI_IIf. 3aBaaHHs ISl CAMOCTIMHOTO BUKOHAHHS JIO MPAKTHYHOT
po6otu Ne 7.V BianosigHocti g0 Temu PI'P Ta OBTC po3pobutu i Hakpecautu AC. [linroryBaru
noBioMJIeHHs. TemMaTHKa MOB1IOMIIEHb NTO€HaHa HanpsiMoM «CTepuizaliiiHi MpoLeaypH B
OiorexHosorii». 1.3aranpHi IPUHIKIN AeKOHTaMiHAI1 piikoda3Hux cyocTaniii. TexHomoriuni
ACTIEKTH TEPMIYHOT CTEepUIIi3allil MOKUBHUX CEPEOBHUII B TPOMUCIIOBIH OioTexnomorii. Kinernka
TEPMIYHOI CTepUIII3aLlil pIAKUX MOXKUBHUX CEPEIOBUILL. Y CTaTKyBaHHS Ta anaparypa JJis cTepuiizanii
PLIKKX MOXUBHUX cepenoBuill. KoHCTpyKIis Ta 0COOMMBOCTI €KCIITyaTalii KOJOHKH HIBUAKICHOTO
HarpiBy Ta BUTPMMYBAaUiB L0 BXOJATh y CKJIaJ YCTAaHOBKH O€3MepepBHOI CTepUIIi3aLlii.

[TPAKTUYHE 3AHATTA Ne8. TUIIOBI TEXHOJIOI'TYHI TA AITAPATYPHI PILIEHHA I10
IIATOTOBLI IMTOXXNBHOI'O CEPEJIOBUIIIA. OBIPYHTYBAHHS I PO3POBKA
ATIAPATYPHOI TA TEXHOJIOTTYHOI CXEM (ITEPIOJUYHMIA ITPOLIEC). 3ananus 1
CaMOCTIMHOTO BUKOHAHHS /10 TpakTU4HO1 poOotu Ne 8. Tema. Tumnosi mporecu Ta TUIIOBE 001 JHAHHS
010Ky TonoMIXHUX poOiT. TUIIOBI €éMHICHI anapaTH Ta anapaTy 3 MEXaHIYHUMH MEPEMIITYIOUNMU
npucTposiMU (peakTopH). yHKIIOHATIbHE TPU3HAYEHHSI Ta TUIIOB1 NPOLIECH B EMHICHIH amapartypi.

Mikpo6ionoriyHuii KOHTPOJIb €(PEeKTUBHOCTI CTepHITi3alifHuX npouenyp. HaBectn meroauku
KoHTpouo. bionoriuni inaukaropu. Crepuitizyroda QuibTparis Npu NiArOTOBLI TEPMOIA0ITBHUX
NOXXKUBHUX cepeoBHIl. Tunose o0nagHaHHs AJIs peaizanii CTepui3yodoi ¢piuibTparii..

[TPAKTUYHE 3AHATTSA Ne 9. TUTIOBI TEXHOJIOI'TYHI TA AITAPATYPHI PIIIEHHSA BJIOKY
JOITOMDKHUX POBIT BIOTEXHOJIOT'TYHMX BUPOBHUIITB I1O ITIATOTOBIII
[MOXKMBHOTI'O CEPEJIOBMILIA. OBIPYHTYBAHHS I PO3POBKA ATIAPATYPHOI TA
TEXHOJIOT'TYHOI CXEM. (BE3IIEPEPBHUI ITPOLIEC)

3aB/aHHA U1 CaMOCTIMHOIO BUKOHAHHS /10 pakTuyHoi podotu Ne 9. Tema. Tunosi npouecu ta
TUTIOBE 00JIaJHaHHs OJOKY JONOMIKHUX poOiT. Tunosi TermooominHi anapatu YHC (koHCTpyKIii
TEIIO0OMIHHHUKIB Ta OCOOJIMBOCTI iX ekciutyaranii). dyHKiioHalIbHEe MpU3HauYeHHs Ta TUIOBI ((hi3uyH1
1 TETIJIOB1) MPOLIECH B TEIUIOOOMIHHIN amaparypi (TEXHOJIOT1YHI MapaMeTpu KOHTPOI0).(2/3
noBiomieHHs). Tunu BurpumyBauiB TunoBux YHC (MictkicHi 1 Tpy6uacTi). [Ipunimnu podotu ta
eKCIUTyaTallii BUTpUMYyBadiB. (2/3 MOBIJOMIICHHS).
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I[MPAKTHUYHE 3AHATTSA Nel0. TUIIOBI TEXHOJIOT'TYHI TA AITAPATYPHI PIIIEHHA
BJIOKY NJOIIOMDKHMX POBIT BIOTEXHOJIOT'TYHMX BUPOGHULTB I10 ITIAI'OTOBIII




TEXHOJIOTTYHOI'O AEPAIIMHOI'O ITOBITPS. OBIPYHTYBAHHS I PO3POBKA
ATIAPATYPHOI TA TEXHOJIOTTYHOI CXEM.

3aBnaHHs JUId CAMOCTIMHOTO BUKOHAHHS /10 pakTu4yHO1 pobotu Ne 10. Tema. Tumosi npouecu ta
TUTIOBE OOJIaJIHAHHS OJIOKY IOTIOMDKHUX POOIT (CTepriizalis aepamiifHoro mositps). Icropis
CTBOPEHHS (DUILTPYBAILHOTO BOJIOKHA (TKaHuHA [leTpssHoBa). BukopucTanHs GibTpyBaIbHUX TKAaHUH
y CydacHHUX 3ac00ax 1HIUBiAyanbHOTO 3axucTy. OmiHKa e()eKTUBHOCTI OYUCTKH TMOBITPSI Bif
KOHTaMiHaHTIB ((i3u4Hi Ta O10yI0T14HI). SKiI TEXHOJIOTTYHI MaHIMYJIALI] TOTPIOHO 3AIMCHUTH IS
JiKBiAIi craHOBUIA, 110 3apikcoBaHo Ha Puc.4.
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[MPAKTUYHE 3AHATTSA Ne 11. TUTTIOBI TEXHOJIOT'TYHI TA AITAPATYPHI PIIEHH A
BJIOKY POBIT OCHOBHOI'O TEXHOJIOI'TYHOI'O IMPOLECY BIOTEXHOJIOTTYHUX
BUPOBHUIITB IO MIATOTOBLII ITIOCIBHOI'O MATEPIAJTY. 3aBnanHs 1Ji1 CaMOCTIHHOTO
BUKOHaHHS 10 npakTuyHoi podotu Ne 11. HaBectt OBTC cranii HanpamtoBanus [IM. Buznauntu
HayKOBY KOMIIOHEHTY BHOOPY KinbkocTi [IM. HaBecTn anamiTH4Hi 3a€KHOCTI/pIBHSIHHS, 1110
BU3HAUYAIOTh AITOPUTM pO3paxyHKy KinbkocTi [IM (tutp, 06’em). [lokazHUKH KOHTPOIIIO, IO
BHU3HAYAIOTh MMOKa3HUKH SKOCTI [1IM.
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[MPAKTUYHE 3AHATTS Ne 12. TUTTOBI TEXHOJIOI'TYHI TA AITAPATYPHI PIIIEHH A
CTAJIII BAPOBHUYOI'O KYJIbTUBYBAHHS. OBIPYHTYBAHHS 1 PO3POBKA
ATIAPATYPHOI TA TEXHOJIOI'TYHOT CXEM. 3aBnaHHs 11 CaMOCTIHHOTO BUKOHAHHS 10
npakTuaHoi podotu Ne 12. Temu nosigomiens. Tema. TruoBi KOMIOHEHTH OCHOBHOTO
TEXHOJIOTIYHOT 0 TpoIiecy (BUpOOHUYE KyIbTUBYBaHHS ). MeToau Ta mpuiaad KOHTPOIIIO
repMETUYHOCTI pepMeHTalIiHOTO 00agHaHHs (ranoiani Teyemykayi). [ligrotoBka
1HIUBIyaTbHOTO/TePMIHAIIBHOTO GiIBTPY 0 poOoTH. MeToau KOHTPOI0 €(heKTUBHOCTI CTepuIIi3allii
aepauiiinoro nositps. Ctepumizauis pepMeHTepy 1 nepeBipka eeKTUBHOCTI JeKoHTamiHallii. HaBectu
HEepeITiK MOKa3HUKIB SKOCTI KYJIbTYpaJIbHOI PIAMHU Ta HABECTH IMPUHIUIIA METO/IB ii KOHTPOJTIO.

13

[NPAKTUYHE 3AHATTS Ne 13, 14. TUTIOBI ITIPOEKTHI PILUEHHA CTAIII
KYJIbTUBYBAHHS. ®EPMEHTEPU 3 BBEAEHHAM EHEPT'TI MEXAHIYHUMU
[MEPEMIIITYIOUMMU TTPUCTPOAMU TA KOMIIPEMOBAHUM T1OBITPSIM. 3aBnanns amns
CaMOCTIMHOTO BUKOHAHHS /10 TpakTH4YHO1 poOotu Ne 13,14. HaBecTu NOPiBHSUIbHY XapaKTEPUCTHKY
TEXHOJIOTIYHUX MOXKJIMBOCTEH (DepMEHTEPiB 3 BBEJICHHAM €Heprii MeXaHIYHUMU MepeMillyI0UuMH
HPUCTPOSIMU T KOMITPEMOBAHUM T'a30M (OLIIHUTH MOXKJIMBOCTI IaHUX amapatiB JyIs peaizarii
cneunivyHux xapakrepuctuk bA). HaBecTu nepeinik OCHOBHUX apaMeTpiB KOHTPOJIIO MPH
KyJbTHBYBaHHI. HaBecTH MeToIM Ta mpriIa i KOHTPOITIO ITUX napameTpiB. HaBecTu npuximaam
OCHOBHHUX (PI3MYHMX Ta O10JIOTTYHUX MPOLIECIB, 110 BIJOYBAIOTHCSA I1J] 4ac aepOOHOI0 KyJIbTHBYBAaHHS.
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[MPAKTUYHE 3AHATTA 15. Po3paxyHok 1 BUOIp OCHOBHOTO 1 IOMOMI>KHOTO O0JIaIHAHHS. 3aBIaHHS
JUTSL CAMOCTIMHOTO BUKOHAHHS 0 MPakTHUHOT poboT Ne 15. Po3paxyBatu KibKicTh 00JMaHAHHS IS
peautizariii cTajiii OCHOBHOTO BUPOOHHUIITBA.

15

[MPAKTUYHE 3AHATTSA Ne 16,17. TUTTIOBI TEXHOJIOI'TYHI TA AITAPATYPHI PIIIEHHA
CTAJII CYILIKU. OBIPYHTYBAHHS BUBOPY 1 PO3POBKA TEXHOJIOI'TUHOI TA
ATTIAPATYPHOI CXEM. BUKJIAJIEHHS TEXHOJIOT'TYHOI'O ITPOLIECY TA KOHTPOJIb
BUPOBHUILITBA. 3aBnanHs i1 caMOCTIHHOTO BUKOHAHHS J10 MPaKTUYHOi podotu Ne 16,17.
Kinetuka cymik# 1 ii TeXHOJOT4HA peastizailis B 010TE€XHOJIOTIT MPH CYIILI TepMOIa0iIbHUX
cyocraniiil. (AC/TC cymiku). MeTonu 1 NpUHIUIN KOHTPOJIIO MOKA3HUKIB SIKOCTI TOTOBUX MPOJIYKTIB
6i0TexHOJOrYHMX BUpOOHULTB. HaBecTH onuc po6OTH nucnepratopis (JUCK/GopcyHKa) y
posnmorouiii cymapii. Hasectu OBTC st crazii cyniky y BiAmoBiAHOCTI 3 BUuMoramu TY.
3anpononyBaTH BHOIp TEXHOJOTIT CyIITKU Ta BUOIp 00JIaHAHHS JUISI KOHBEKTHBHOTO T4 KOHTAKTHOTO
crocoOy cyurinHs B 6ioTexHonoril. HaBecTr BUKIIaAeHHS TEXHOJIOTIYHOTO TIPOIECY IS CTaail
PO3MUITIOIYOTO CYIIHHS KOHIIEHTPATIB KYIbTypaabHOI P1IUHH.
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[MPAKTHUYHE 3AHATTSA Ne 18. TUITOBI TEXHOJIOI'TYHI TA AITAPATYPHI PIIIEHHA




BJIOKY POBIT OCHOBHOI'O TEXHOJIOTTYHOTI'O [MTPOLIECY BIOTEXHOJIOTTYHUX
BUPOBHUIITB. CYBJIIMAIIMHA CYIIIKA. OBIPYHTYBAHHS I PO3POBKA AITAPATYPHOI
TA TEXHOJIOI'TYHOI CXEM. 3aBjanus [is cCaMOCTiHHOTO BUKOHAHHS 10 HPAKTUYHOT po6oTH No
18. KineTuka cymku i i1 TeXHOJIOTIYHA peaji3alis B 010TeXHOJIOTIi Ipu CyOIiMaIiifHii Cyi
TepMoJIab1IbHUX cyOcTaHii B acenTuuHux yMoBax. (AC/TC cymku). Hapectu OBTC nns cranii
CcyOiMaIiiftHOT CYIIKY Y BiMOBITHOCTI 3 BUMoramu TVY. 3anpononyBaTtu BUOIp TEXHOJIOTI] CYIIIKH Ta
BHUOIp oOnagHaHHS U1 CyOTiMaIiiHOT CyIIKY 1715 (hapMaleBTHYHOI O10TEXHOJIOT].

5. Cawmocriiina podoTa cTy/IeHTa

CamocriiiHa po0oTa crpsiMOBaHA Ha ONaHYBAaHHS HAYKOBHX 3HaHb B OOJIACTSX, IO HE YBIHILIM y
MepeITiK JEKIIHHUX MUTaHb MUIIXOM 0COOMCTOro MOomyKy iHgopMallii, GopMyBaHHS aKTUBHOTO 1HTEpECY
JI0 TBOPYOTO MIJXOAy y HaBUalbHIH poOOTi. Y mporeci caMocCTiitHOi poOOTH B paMKaxX OCBITHBOTO
KOMITOHEHTY CTYJICHT TOBUHEH HABUYATHCS TJIMOOKO aHAJI3yBaTH Cy4YacHi MiJXOAHU JO PO3POOKH Ta
BIIPOBA/KCHHSI HOBITHIX TEXHOJOTIYHUX pillleHb, SKI MAIOTh BIANOBIAHE MPAaKTUYHE 3aCTOCYBAHHS Ha
JIIOYUX BUPOOHUIITBAX.

No Hasga temu sexiii Ta nepenik OCHOBHUX MUTaHb Kinekicts
. /;1 (mepenik TMIaKTUYHKUX 3ac001B, TOCHIIAHHS Ha JIiTepaTypy Ta 3aBaaHHs Ha CPC) rOAUH
CPC
1. | Jlexuis 1. Bcerym. 3akoHonaBya Ta HOpMAaTHBHAa 0a3a MPOEKTYBaHHS BHPOOHHUIITB 2
6ioTexHomnoriunoi mnpoxaykmii. HopmaruBHo — mpaBoBi akTh YKpainm y cdepi
MIPOEKTYBAaHHS BUPOOHUITB 010TEXHOJIOT1YHOT MPOTYKIII.
Tema CPC. Cran po3BuTKY 010TEXHOJOTIYHMX BUPOOHMITB B YKpaiHi. Jliteparypa [1-
3].
2. | Jlekmist 2. Tema. [TocTaBieHHs MPOMYKIlii HA BAPOOHHIITBO. 2
1 brok-cxema erariB poekTyBaHHs. [IporpaMHO-1IITEOBA CTPYKTYpa MPOESKTYBAHHS. 2.
[lepeanpoektHi poboTn TexHiko-ekoHOMIYHE 00TpyHTYBaHHA. CKIa1 TEXHIKO-
eKOHOMIuHOro o0rpyHTyBanHs. Jliteparypa [1-3, 7]. Tema CPC. HopmatuBHa 0aza
npoektyBaHHs o0 ¢popmyBanHs TEO, T3, B/I.
3. | Jlexmis 3. Xapakrtepuctuka roTroBoro mponaykTy. Kiacudikaris O0i0TEeXHONOTTUHUX 3

BupoOHuuTB. Jlitepatypa [1-3, 7]. CPC. ba3osi mnpuHuunu kiacudikarmii
6ioTexHonoriyHUX BUpOOHHUITB Kinacudikariis 610TeXHOJIOTIYHUX BUPOOHUIITB 32 THUIIOM
KynbTHBYBaHHs. JliTeparypa [1-3,4].

4. | Jlexuis 4-5. [IpoexTyBaHHS nependepMeHTaliifHuX MpoLeayp B 010TEXHOIOTTYHOMY 2
BUpoOHUNTBI. Jle3iHdexiis (Bubip Ta NpUroTyBaHHs A€31HPIKYIOUMX PO3UHHIB).
[TinroToBka oOnamHaHHs (1e31H(EKIis, CTepUIi3allis).

Jliteparypa [1-3,7]. CPC. IlpaBuia HaHeCeHHs Ha CXeMH 300paKe€Hb anaparis.

S. Jlexuist 6,7. TIpo€eKkTyBaHHS TEXHOJIOTIYHHMX PIlIEHb MO TMiATOTOBII TMOXHUBHUX 3
cepenoBuIll. 30epiraHHs, KOMIOHEHTIB MOKMBHUX CEPeNOBUIN. THUIIOBI TEXHOIOTIYHI i
anapatypHsi pimeHHs. CTepuiizalis MOXUBHUX cepefoBHI. [I[pUuroTyBaHHs KOMIO3UITIH
KOMIIOHEHTIB TOXMBHUX cepefoBuml. KiHeTnka TepMiyHOI CTepuilizalii  piIkux
MOKUBHUX CEPENOBHIN. THUIOBE YCTaTKyBaHHS Ta amaparypa s CTepuii3aril
MOKUBHHUX CEPEIOBHILL.

Jlitreparypa [1, 7]. CPC. OGnagHanHs A CTepUIIi3aLlil pIAKUX MOXKUBHHUX CEPEIOBHIL.
Tunosi BUTpUMyBayi AJis pI3HUX TUIIIB CIIOCOOIB cTepuIIi3alii

6. | Jlekmii 8-9. IIpoexTyBaHHS TEXHOJOTIYHMX pIllEeHh TIO TiJTOTOBI aepariifHOro 3
TEXHOJIOTTYHOro  MOBITPsL.  [lirOTOBKA TEXHOJOTIYHOrO —aepauiiiHoro TMoBITPS Ha
010TEXHOJIOTTYHOMY  MiJIPUEMCTBI. XapaKTepucTuka TmoBiTps. Ilapamerpu OYMCTKH.
AmnapaTypHa cxema Ta araparypa Uil CTepuiIi3alii aepaliifHoro TeXHOJIOTIYHOTO MOBITPSL
TunoBe ycraTkyBaHHS Ta amaparypa s CTepWIi3allii aepamiifHOro TeXHOJIOTTYHOTO
noBiTpst. Jlitreparypa [1,4]. CPC. TunoBi KOHCTPYKIi1 QiIBTPIB A1 OUUILEHHS MOBITPSI.
Konctpykitii  GinbTpyBanbHUX €JIEMEHTIB TMOBITPSHUX (PiIBTPIB. ABTOMATH30BaHi
¢inpTpyroui kommuiekceu. Jlitepatypa [1, 7, 13].




7. | Jlexuist 10. bazoBi npuHmmu BUOOPY hpepMeHTEpiB M1 TIIMOMHHOTO KYJIhTHBYBAHHS 2
BA. OcHoBHI (pakTOpHU BIUIMBY, 1110 BU3HAUal0Th BHOIp pepmentepy. Knacudikaris
dbepmentepis. Jliteparypa [1, 7, 13]. CPC. Ilpuknaan TEXHOJOTTYHUX Ta anapaTypHUX
cxeM crafii OiocuHTe3y. THIIOBI MPOEKTHI pillleHHs CTail KyabTUBYBaHH. [Ipuxiiaam
TEXHOJIOTTYHHX Ta amapaTypHUX CXeM CTafil KyabTuByBaHHs. Jliteparypa [1, 7].

8. | Jlexmis 11. depmenTepu 3 BBEAEHHSIM €HEPTii aepylodynM ra3oM. BupoOHHMITBa Ta 2
THUIIOB1 TEXHOJIOTIUHI PIIICHHS 1€ BUKOPHCTOBYIOTh (DEpMEHTEPH 3 BBEACHHSIM CHEprii
aepytouuM ra3zoM. KoHCTpyKuiiiHI 0coOnMBOCTI (hepMEeHTEepiB 3 BBEICHHSAM CHEpTii
acpyIHOUUM Ta3oM.

Jlirepatypa [1]. CPC. TumoBi NpoeKTHI pIlICHHS BEIMKOTOHAKHUX BUPOOHHIITB 3
epiaipTHUMEU hepMeHTepaMu. BUMOTH 10 €1eMEeHTIB TuCcIepryBaHHs MOBITPSHOI (a3mu.

9. | Jlekuist 12. depmeHTEpH 3 BBEACHHSIM €HEPrii MEXaHIYHUMHU MIEPEMIITYIOYHMHU 2
MPUCTPOSIMHU. BUpOOHUIITBA Ta TUITOBI TEXHOJIOTIYHI PIIIEHHS /e BUKOPHUCTOBYIOTh
(dbepMeHTepH 3 BBEICHHIM MEXaHIYHIUMHU NePEMIIyIOunMH NPUCTposiMu. KoHCTpyKiiiHi
0CO0IMBOCTI hepMEHTEPIB 3 BBEACHHSIM €HEPTii MEXaHIYHUMH TePEeMIIyIOUYUMHU
MPUCTPOSIMH.

Jlitepatypa [1, 7]. CPC. Bumoru 10 eneMeHTIB ra3opoCHOJiUIbUUX MPUCTPOIB (TUIH
O6apoOorepiB). Topriesi yminpHIOBayi.. Jliteparypa [1, 7, 13].

10. | Jlekuis 13—14. IIpoekTyBaHHS TEXHOJOTTUHUX PIIIEHDb [0 OJOKY BUALICHHS I[1JIbOBOTO 2
npoaykty. Po3ninenns ¢a3 kynpTypainbHOi pinuHu. OTpUMaHHS KOHIICHTPATIB.
OTpuMaHHS OYUIICHUX TPENapariB.

Jlireparypa [1, 7]. CPC. Bumoru m0 enemMeHTiB TEIUIOOOMIHHUX MPHCTPOIB MPUCTPOIB.
TunoBi MPOEKTHI TEXHOJOTIYHI PillIEHHS Ui (PPaKIIOHYBaHHS KYJIbTYpadbHOI PiTUHHU.
TUMOBI MPOEKTHI TEXHOJOTIYHI PIICHHS JJII KOHIEHTPYBAHHS KYJIbTYPaIbHOI PiTUHH.
Jlireparypa [1, 7].

11. | Jlexuiss 15-16. TumnoBi TEXHOJOTIYHI pilIEHHS Yy BUPOOHMILTBI AHTUOIOTHKIB Ta 3
(hepMeHTIB.

Koarymsuis, 10HOOOMiHHa  copOuis, eKcTparyBaHHs — (pakiiiiiHe  ocaJKeHHS,
cyOinimariiiiHa cymika.

Jlitepatypa [1, 7]. CPC. TunoBi TeXHOJIOTIYHI Ta anapaTypHi CXEMH CTafiil BUIIJICHHS
L1TBOBOTO MPOJYKTY Y BUPOOHUIITBI KOPMOBHUX aHTHOIOTHKIB, ()epPMEHTIB Ta O1IKOBUX
KOMIUIEKCIB. THITOBI TEXHOJOTIYHI Ta anapaTypHi CXeMH CTajiil BUIUICHHS ILIbOBOTO
npoaykry. Jliteparypa [1, 3, 7].

12. | Jlekuis 17-18. KoHTpoib Ta ynpaBiIiHHA MpoliecaMu 010TeXHOJIOT1. 3araibHi BAMOTH 10 3
BUOOPY METO/iB KOHTPOJIIO Ta MPUJIaliB KOHTpot0. CTaHAapTHI KOHTPOJIbHI 3aX0/IH.
Meroau nns Bamigamniiaux npouenyp. Jliteparypa [1, 3, 7]. HopmaTusna 6a3a st
BasliJaliitHuX npoueayp. TUIOBI TEXHOIOIIYHI Ta anapaTypHi pillleHHs OJOKY
OCHOBHOT'O BUPOOHMIITBA O10T€XHOJIOTTYHOI TpoayKuii. Criocodu ctanaapTU3arii
roroBoro npoaykry. Koncrpykuii obnannanss s copOuii Konerpykiii o6iaaHanHs
i ekcrpakuii KoHTposb Ta yrpasiiHHs nporecaMu 6iotexHosorii Metoau
BaJIiJAlIIHUX TPOIIENYP.

Po3paxynkoBo-rpadiuna pobora (PI'P) mo mucummminai «IIpoexTyBaHHS O10TEXHOJOTIYHUX
BUPOOHUITB-2. (OCHOBH MPOEKTYBAHHS» € 1HIWBIJYAIBHOI CaMOCTIHHO BHMKOHAHOIO CTYAEHTOM
HaBYAIBHOIO POOOTOIO.

B ocnoBy PI'P 3akmanmeni nucuurmuinu: “3aranpHa Olotexnomsoris”, “Ilpomecn 1 amaparu
610oTexHOJOrYHUX BUPOOHUNUTB”, “HopmarnBHe 3a0e3meueHHs O10TEXHOJOTIYHHUX BUPOOHMIITB” Ta IH.
IIpu Bukonanuss PI'P cryneHT 3aknagae OCHOBM MaiOyTHIX HaBUYOK, II0 OYyIyTh OTpUMaHi MNpH
NPOXO/DKEHHI MPAaKTUKH Ha MIANPUEMCTBAX (papMaleBTUYHOTO Ta OlOTEXHOJIOTIYHOTO Mpodiio
JUSIIBHOCTI.

PI'P monentoe oaMH 3 BHJIIB MPOEKTHOI AISUIBHOCTI — CTBOPEHHS MPOEKTY HOBOTO BHPOOHMIITBA
(HoBe OyIIBHHUIITBO), PEKOHCTPYKIIO ICHYIOYOrO MiANpHeMcTBAa a00 TEXHIYHE Mepeo30pOeHHs
BUpOOHUITBA. CTYIEHT TPAITIOE 3a TIEI0 K CXEMOIO, IO 1 MPOEKTHA YCTAaHOBA, CTBOPIOIOYN BUPOOHHUIITBO
6ioTexHosoriunoi abo (apmareBTHUHOI MPOAYKIi, a caMe: MOCTAaHOBKA 3aBlIaHHs, 30ip iH(opmarii, 11
OCMUCJICHHS, OOIPYHTYBaHHSI 1 pO3p00Ka TEXHOJOTIYHUX pilieHb (y TOMY YHCII HOBUX, HETPATUIINHNX ),
BUKOHAHHSI KpeclieHb, BUOIp 00JajHaHHS 10 OOIpYyHTOBAaHMH po3paxyHkamu. CTyIEHT Tak camo, SK 1




MIPOEKTHA YCTaHOBa KOPHUCTYeThbes 1 BUKOHYe BuMoru HT/I, mo € ynHHOIO y Tanmy3i. PI'P moBunHa OytH
CaMOCTIMHOIO 3aBEpIICHOI0 1HXEHEPHOI0 po3podkoro. Odopmienns ta 3mict PI'P moBuHHI Bignosigatu
BUMOTraM «EauHOT cHUCTeMH KOHCTPYKTOpCchKOi mokymeHTtarii» (€CKJ[). O6’ekToM MNpOEKTyBaHHS €
JUIIHKa BUPOOHHWIITBA, KA JO3BOJSIE OTPUMATH MPOAYKIIIO BU3HAYEHOI SKOCTI (CTEpHIIbHE ITOKHBHE
Cepe/IoBUINe, IMOCIBHUI MaTrepian y BUIIIAI poOodoro OaHKy KIIITHH, KyJIbTypajibHa piJWHA TICIIS
POMHCIIOBOTO KYJIbTUBYBAHHS TOIIO).

IMosiTHKA Ta KOHTPOJIb
7. IMojiTMKa HABYAJbHOI TUCUUILIIHM (OCBITHHLOT0 KOMIIOHEHTA)

IIpaBuiia BiaBiTyBaHHS 3aHATH TA MOBEAIHKHA HA 3aHATTAX

CryneHTtu 3000B’s13aHi OpaTH aKTHBHY Y4acTh B HABYAJILHOMY IPOIIECi, HE CII3HIOBATUCS HA 3aHATTS Ta
HE TMpOMyCKaTH ix Oe3 MOBAXHOI NPUYMHH, HE 3aBaXKATH BUKJIAJAady NPOBOJUTH 3aHATTS, HE
BIJIBOJIIKATHCS Ha JIii, 110 HE OB’ s3aH1 3 HABUYAJIbLHUM ITPOIICCOM.

IIpaBuia npu3HAYeHHS 320X04YBAJIBHUX Ta ITpadHUX OajiiB
e 3aoxo4vyBalibHI Ta MTpadHi OaIM B paMKax HaBYAJIbHOI AUCIUILUIIHK HE TIepe10aveHi.

IMoaiTuka AenuaiiHiB Ta NepecKJIaaHb

VY pa3i BUHUKHEHHs 3a00proBaHOCTEN 3 HABUAIbHOI TUCHUILTIHU ab0 Oyab-sSKuX (opc-MaskOpHUX
00CTaBUH, CTYJICHTH MAalOTh 3B’S3aTUCS 3 BUKJIAJ@4eM IO JAOCTYNHUX (HAJaHUX BHUKJIAJa4eM) KaHajlax
3B’SI3KY JIJIS1 pO3B’A3aHHS MPOOJIEMHUX MUTaHb Ta Y3TOKEHHS aIrOPUTMY i AJIs BiAIPaLIOBaHHS.

IMoaiTuka akageMiuHoOl 100po4ecHOCTI

[Tnariat Ta iHmi ¢popmu He noOpouecHOi poOoTH HempumycTuMi. Jo muariaty BiJHOCHUTHCS BiJCYTHICTh
MOCWJIaHb TIPY BUKOPUCTAHHI JPYKOBAaHHMX Ta €JIEKTPOHHUX MaTepialiB, IUTAT, TyMOK IHIIMX aBTOPIB.
Henpunyctumi miika3ky Ta CUCyBaHHS I/l Yac HAaIlMCaHHS TECTIB, IPOBEJCHHS 3aHATH; 3/1a4a 3aJiKy 3a
iHIIOTO 3/100yBava; KOIMMIIOBAHHS MaTepiajiB, 3aXHINEHUX CHCTEMOIO aBTOPCHKOTO TpaBa, 0e3 J03BOIY
aBTOpa poOOTH.

[MomiTnka Ta UPUHIMIM aKaJeMi4HOi goOpodecHOCTi Bu3HadeHi y pos3aini 3 Koxmekcy decri
HamionansHOro TtexHigyHoro yHiBepcutery YkpaiHu «KuiBCbKHMN MOMITEXHIYHUM IHCTUTYT iMeHi Irops
Cikopcbkoroy. [leranphime: https://kpi.ua/code

IMoaiTuka akageMiyHOI NOBEeIIHKH i €TUKH

CryneHTH MaroThb OyTH TOJIEPAHTHUM, MOBAaXKaTW JYMKY OTOUYIOUMX, 3alepedeHHs (OpMyJIrOBaTH B
KOPEKTHI (opMi, KOHCTPYKTUBHO HMIATPUMYBATH 3BOPOTHUH 3B'SI30K Ha 3aHATTSIX.

Hopmu ernyHoi mNOBEAIHKM CTYOEHTIB 1 MpaliBHUKIB BH3HaueHi y po3auli 2 Kopekcy uecTi
HarmionanbHoro TexHigyHOro yHiBepcuteTy YKpaiHu «KUIBCBKMI MONITEXHIYHUN IHCTUTYT iMeH1 Irops
Cikopcbkoroy. [leranbHirie: https://kpi.ua/code.

Buau KOHTPOJII0 Ta peliTHHIOBA CHCTEMA OLiHIOBAHHA pe3yJbTaTiB HaBYaHHsa (PCO)

PeiiTHHT cTyAeHTa 3 KPeIMTHOIO MOAYJISl CKJIANAETHCA 3 0aJiB, sIKi BiH OTpUMYE 3a:

PoGora Ha npakTn4yHuX 3aHATTAX — (18 3aHATH) BaroBuii 6aj 3a akTHBHY poOOTY Ha 3aHATTI -1 Oa
(Buctyn 3 moBioMiieHHsM 1o TeMi [1P) — makcumanbHa KinbkicTh 20 6ais;

Bukonanns pospaxyHkoBo-rpadignoi podotu (PI'P) — 20 Gauris;

BukonaHHs MOy IbHOT KOHTPOJIbHOT poboTu —10 6amniB

MakcumanbHa orfiHka Ha ek3ameni — 50 6aiiB (10x5).

YMOBOIO TMO3WTHBHOI MEpIIOi aTecTalii € OTpUMaHHSA He MeHmle 8 OajiB Ta akTHBHAa po0OOTa Ha
MPAKTUYHUX 3aHATTAX (HA Yac aTecTarlii). YMOBOIO MO3UTUBHOI JPYroi aTecTallii — OTpUMaHHS HE MEHIIIe
22 OamiB, Ta akTHBHAa po0OOTa HAa MPAKTUYHMX 3aHATTAX (Ha Yac aTecrallii) 3a yMOBH 3apaxyBaHHS
pO3paxyHKOBOi poOOTH.

YMOBOIO JIOITYyCKY J0 €K3aMEeHY BUKOHAaHHS PO3paxyHKOBOI poOOTH, BUKOHAHHS MOJYJIbHOT KOHTPOJIBHOT
po6OTH Ta CTApPTOBHI PEUTHUHT HE MeHIIIe 26 OaiB.

Tabmu1s BIAMOBIIHOCTI PEUTHHIOBUX OalliB OI[IHKaM 32 YHIBEPCUTETCHKOIO IIKAJIOKO:

Kinexkicts OaniB Orminka
100-95 BinMminHO
94-85 Jyxe nobpe
84-75 Jlobpe
74-65 3a10B1JILHO



https://kpi.ua/code
https://kpi.ua/code

64-60 JlocTaTHBO
Mene 60 HesanoBiibHO
He BUKOHaHI yMOBH JIOITyCKY He nonymieno

9. HonarkoBa iHdopmailisi 3 AMCHUILTIHUA (OCBITHHLOT0 KOMIIOHEHTA)

Ipubiaun3Huii nepestik NMTaHb, IKi BAHOCATHCS HA CeMeCTPOBHIA KOHTPOJIb

1. Hamenmitpb Bu3HaueHHs TepMmiHIB - "biotexnomoris" "biomoriumiii arent" 3a JACTY 3803-98
«biotexnomorisi» Tepmian 1 Bu3HaueHHs. HaBenmiTh NpUKIAAM 3aCTOCYBAaHHS JaHUX TEPMIHIB B
IPOEKTYBAHHI.

2. lllo o3Havyae TepMiH «TEXHOJOTIYHE MPOEKTYBAHHS» BUPOOHHUIITBA O10TEXHOJIOTIYHOT MPOAYKIIT 1 SIKY
METy BOHO peaii3ye. HaBeniTh mpuKiam.

3. BusHaute B oMy BiIMIHHOCTI MK NPOEKTAaMH CTBOPEHHS OO'€KTIB TEXHIKH 1 MPOEKTaMH OO0'EKTIB
TexHoJjorii. HaBenite mpukiamy.

4. IlpoBeniTh CKPUHIHT BiZOMHUX HE (hapMalleBTHUHUX O10TEXHOJIOTIH. 3anpornoHyiTe Kiacudikalio He
dapmaneBTUYHUX O10TEXHOJIOTIH 32 0COOIUBOCTSIMH TEXHOJIOT1i/TUTIOM MPOYKIIIT TOIIIO.

5. HameniTe mepemnik TEXHOJOTIYHHUX OCOOJMBOCTEH , IO BHW3HAYAIOTh IPOEKTHI Jii BUPOOHHUIITB
BEJIMKOTOHHAXKHOI OloTeXHOJOTiYHOT mpoayKuii. HaBemiTh NpuKIaad NPOMHUCIOBUX O10TEXHOJOTIH
kJacuQikyBaBIIH iX 32 TUIIOM CyOCTpary.

6. BusHaure SKMM UYMHOM B TEXHOJOTIYHOMY IPOEKTYBaHHI BHUKOPUCTOBYIOTH iH(opMaIiito, o
MICTUTBCS Y HOpMaTuBHO TexHI4YHIM mokymentauii (JICTY, TY, AH/MKS) na kiHueBy mpoaykiiito?
Hagenite npukinaau.

7. HaBenith OJ0K-cxeMy NpoekTyBaHHA. HasaiiTe MosICHEHHS CTOCOBHO BUKOPUCTAHHS B IMPOEKTYBaHHI
TakuX OJOKIB — «BHUSBJICHHS MOTPEOU 3MIHUTH CHUTYAIIIO, IO CKJIAJIACS, «IIOCTaHOBKA 1 (HOPMYITIOBaHHS
METH MPOEKTYBAHHS», «HAYKOBO-1H(OpMaIliiiHe JOCIIPKEHHS CUTYaLlll, IO IPOEKTYETHCS.

8. HaBenith OJIOK-CXeMy MpOEKTyBaHHsA. HamaiiTe MOSICHEHHsSI Ta BU3HAYTE 3MICT po3aury «TexHiuHe
3aBJaHHs». BU3HauTe SKMM YMHOM BUKOPUCTOBYEThCA «TeXHIYHE 3aBJJaHHS» Y IPOEKTYBAHHI.

9. HaBeniTh mpuKIaayd MOKAa3HHUKIB SKOCTI OI0TEXHOJOTIYHOI MPOIYKIi IO MICTSATHCS B HOPMATHUBHO
texHiunid npokymenrauii (JCTY, I'OCT, OCT, I'CTY, TY) i Bu3HAuUalOTh NPUHIUIOU 1 OCHOBY
IPOEKTYBAHHS.

10. SIki MOKa3HUKHU SKOCTI JIIKAPCHKUX 3aC00IB MICTATHCSI B HOPMATUBHO TeXHIUHIN gokymeHTanii (AH/I,
MK?]) 1 Bu3Ha4at0Th OCHOBY 1 IPUHIUIIN IPOEKTYBAHHS.

11. Busnaure sikuMm uyuMHOM po3ain — TexHiko ekoHoMiuHe oOrpyHryBaHHs 3a JIBH A.2.2-3-2014
CKJIAJl TA 3MICT INPOEKTHOI JJOKYMEHTALII HA BYAIBHULITBO 06yMOBIIOE aaroputm
PO3paxyHKY NOTY>KHOCTI BUPOOHHIITBA 010TEXHOIOTIYHOT MPOTYKIIi.

12. O3HauTe sIK1 TEXHOJIOTIYHI CTaJlli BUPOOHHUIITBA JIIKAPCHKUX 3ac001B XapaKTEepU3YIOTh MiANPUEMCTBA
dapMmanieBTUYHOI O10TEXHOJIOrIi 3 MOBHUM Ta HEMNOBHHUM IIMKJIOM BHUpPOOHMITBA. SIKy poiib y naHiit
kjacudikanii BUPOOHHUITB BIJIITPalOTh aKTUBHI (papMalleBTUYHI IHIPEIIEHTH, SIK O10JI0riYHO-aKTUBHI
PEYOBHHHU.

13. HaBeniTh TEXHOJOTIYHI O3HAKM B MPOEKTHUX pIIIEHHAX OIOTEXHOJOTIYHUX BHPOOHHUUTB, IMPHU
NEepiOIMYHOMY Ta HENEpPEepBHOMY KYJIbTUBYBAHHI, III0 BU3HAU€HI BJIACTUBOCTSAMHU O10JIOTIYHHUX areHTIB.
Hagenite npukiiagy crnoco0iB KepyBaHHsI Oe3MepepBHUMH MTPOLIECAMHU.

14. Hagenitb mnpukiaad OIOJOTIYHUX AareHTIB MPOAYIEHTIB OIOJOTiYHO AaKTUBHUX PEUYOBUH Yy
dapmaiieBTUYHIN 610TeXHONIOTI. IKUM YMHOM (eHOTHUIT O10JOTIYHHUX areHTIB BIJIMBAE HA MIPOEKTHI Aii.
15. Ha3BiTh Ta oxapakTepusyilTe THIOBI MPOEKTHI TeXHosoriyHi pimeHHs cramii JP 1 “Canitapha
MirOTOBKAa BUPOOHUITBA” OI0TEXHOJOTIYHOIO BUPOOHHUITBA JJIi BUPOOHMITB 3 PI3HUM (OHOBUM
OTOYEHHSM (aCeNTHYHI1/HEACEeNTHYH1)

16. OOrpyHTyiiTe Ta HaBeIiTh THUIOBI MPOEKTHI TEXHOJOTIUHI pIlIeHHs (MPEICTaBUTH TEXHOJOTIUHY
cXeMy) CTajJiil MiATOTOBKM OOJIaJJHAHHS Ta KOMYHIKaliid Ol0TEXHOJIOTIYHOrO BUPOOHHWITBa (MHUiiKa Ta
ne3iHdexis).

17. OOrpyHTyiiTe Ta HaBeIiThb THUIOBI MPOEKTHI TEXHOJOTIUHI pIlIeHHS (MIPEICTaBUTU TEXHOJOTIYHY
cXxemy) cTamii crepuiizaimii oO0yiajHaHHS Ol0TEXHOJOTIYHOTO BHPOOHHWITBA. Bu3HauTe KpUTHUHI
craaii/onepanii Ta KpUTUYHI HapameTpu mpoiecy. HapeniTe NpuKiIagy BUKOPUCTaHHS O10JIOTTYHHMX
IHIUKATOPIB.



18. IlpeacraBTe BHUKIAJACHHS TEXHOJOTIYHOTO Tporecy (CKOPOYEHWH BapiaHT) Ta OINUC KOHTPOJIIB
ACeNTHYHOCTI CTajii crepuiizamii oOiagHaHHs 010TEXHOJIOTIYHOTO BUPOOHMIITBA. HaBemiTh mpuKiIamu
BUKOPUCTAHHSI 010JI0TIYHUX Ta 1HIAUKATOPIB.

19. IlpencraBre TUIOBI MPOEKTHI TEXHOJOTIYHI PIlIeHHSA (MPEICTABUTH TEXHOJOTIUHY CXEMy) Ui
30epiraHHsi, KOMIIOHEHTIB TOXXMBHUX CEpPEAOBUII JUISI  BEJIMKOTOHHAXKHUX  O10TEXHOJOTIYHHUX
BUPOOHUIITB. Bu3HauTe KpUTHYHI cTajii/oneparii Ta KpUTUYHI TapaMeTPH MPOLIECY.

20. IlpeacraBTe THUIOBI NPOEKTHI amaparypHi pimeHHs (MPEACTaBUTH amaparypHy CcxeMmy) s
30epiraHHs, KOMIIOHEHTIB TIOXMBHUX CEPEAOBUIN JJISi BEITUKOTOHHAKHHUX  Ol0TEXHOJOTIYHHX
BUPOOHMIITB.

21. OOrpyHTyiTe THMOBI MPOEKTHI TEXHOJIOTIYHI DIlICHHS (MPEICTAaBUTH TEXHOJOTIUYHY CXEMY) s
CTepwilizalii CHUIKUX IIOKMBHUX cepeoBUll. Bu3HauTe KpuTH4YHI CcTanii/omepamii Ta KpUTHYHI
napamMeTpH MpoLecy.

22. O3HayTe THIOBI MPOEKTHI PIlICHHS /A BHPOOHUIITBA HeMeAWYHUX aHTHOioTukiB. Hasenith
NpUKIaAM OIlOJIOTIYHMUX AareHTiB Ta iX (EHOTHUIIYHI XapaKTEPUCTHKH, M0 BUKOPUCTaHI y JTaHUX
TEXHOJIOTISIX SIK BIUTMBOBUH (haKTOp BUOOPY TEXHOIOT].

23. OOrpyHTYiTE TEXHOJIOTIYHE MPOEKTHE PIllIEHHS Ta 00epiTh 00JIaJHAHHS B 3AJI€KHOCTI BiJ (DEHOTHITY
BA mst crazii miAroTOBKY IMOXUBHOTO CEPEIOBUIINA BUPOOHUIITBA TICPBUHHUX META0OJIITIB.

24. OOrpyHTyiiTe BUOIp MPOEKTHOTO pilIeHHS (MPEACTAaBUTH TEXHOJOTIYHY CXeMy) AJs Mepion4yHOol
cTepuIi3amii piKoro MOXXUBHOTO cepenoBHIna. HaBeaiTh TeXHONOTUHI TapamMeTpu. Bu3zHaure KpuTu4Hi
cTajii/oneparii Ta KpUTHYHI apaMeTpH npoiecy. ONUIITE METOIN KOHTPOJIIO.

25. OOrpyHTYyiiTe BUOIp MPOEKTHOTO PilmIeHHS (TMPEACTABUTH TEXHOJOTIYHY cXemy) /uis Oe3nepepBHOI
cTepuJIi3amii piZKoro MokMBHOro cepenoBuina. HaBeniTe TexHOnOriyHi napamerpu. ONUILIITE METOAU
KOHTPOJIIO.

26. OOrpyHtyiiTe BHOIp MPOEKTHOTO pilleHHs (MPEICTaBUTH amapaTypHy CXeMy) sl MepioJudHOl
cTepumIIi3allii piKoro MOXKUBHOTO cepenoBuina. HaseaiTh Ha cxemi mpuiaay KoHTposro. HaBeniTes ommc
€MHICHOTr'O 00JIaTHAHHS.

27. OOrpyHTyiliTe BHOIp NMPOEKTHOTO pimieHHS (NMPEACTABUTH amapaTypHy cxemy) ajis OesrnepepBHOI
cTeputizallii pizkoro mokupHoro cepenosuina. Hapemite Ha cxemi YHC mpuiagu koHTposto. HaBeniTe
OIHC EMHICHOTO BUTPUMYBaya.

28.BuzHaute (hi3MyHI MpOILECH, III0 € OCHOBOKO Ui OOIPYHTYBaHHS BUOOPY NMPOEKTHOTO PILIEHHS JUIS
cTepuIIi3alii TEXHOJIOTTYHOTO aepaiiiiHOro MoBITPSL.

29. Hagenitb (i3iom0ro-610XiMiuyHi O3HAKM O10JOTIYHUX AreHTIiB, 110 € OCHOBOIO Uil OOIPYHTYBaHHS
BUOOPY ITPOEKTHOTO PIIIEHHS IMiITOTOBKU TEXHOJIOTIYHOTO CTEPUIILHOTO aepariifHOro MOBITPSI.

30. Busnaute ¢i3uuHi mpolecH, 10 MOKJIaJeHl B OCHOBY CTepUIIi3allii TEXHOJOTIYHOIO aepauiiHOro
HOBITPS [IPU BUKOPUCTAHHI MATPOHHUX (PUIBTPIB OUYUCTKHU MOBITPSI BUTOTOBJICHUX 3 TKaHUHU [leTpsiHoBa.

31. OOrpyHTyiiTe BUOIp NPOEKTHOrO pilIeHHS (IPEJACTaBUTH amapaTypHy CXeMy) Ijs cTepuilizamii
TEXHOJIOTIYHOTO aepauiifiHoro mnoBiTps. HaBenith Ha cxemi mnpunaau koHTposto. HaeniTe omwmc
KOHCTpYKLIi (11bTpiB TOHKOT 0uncTKH (PTO) (1HAMBINYaTBHUX QUIBTPIB).

32. OOrpyHTYyiiTe BUOIp MPOEKTHOTO PilIeHHs (IIPEICTABUTH TEXHOJIOTIYHY CXEMY) JJIsl CTepHIIi3arii
TEXHOJIOTIYHOTO aepaliifHoro nosiTps. Bu3HauTe KPUTUYHI TOUYKM Ta KPUTHUYHI MapaMeTpu IPOLECY.
OnuiriTe METOAN KOHTPOJIO.

33. OnuuriTh METOAM KOHTPOJIIO €(EKTUBHOCTI OUMCTKH/CTEpHMIII3aLlii TEXHOJOTIYHOrO aepauiiHoro
MOBITPSL.

34. HaBeniTh omuc TEXHOJOTIYHOTO MPOLECY CTEpUIIi3allii TEXHOJOTIYHOIO aepaliifHoro moBiTps I
oreparlii e BUKOPUCTOBYETHCS TOJIOBHUHM PUIbTP. ONULIITH KOHCTPYKIIIIO TOJIOBHOTO (QUIBTPY.

35. HaBeniTh onuc TEXHOJOTIYHOTO MPOLIECY Ta HOro KOHTPOIIIO AJIS CTAJil CTepHIi3allii TEXHOIOTYHOTO
aepaliiHoro noBiTps. BusHauTe KpUTHYHI TOUKHU Ta KPUTHYHI [TapaMeTPH MPOIIECy.

36. OOrpyHTyiiTe 3arajibHi NPUHUMIHN BUOIpY (epMeHTepiB [UId KyJIbTHBYBAaHHS Ha cyOcTpaTax pi3HOI
KOHCUCTEHII1. HaBeaiTh OCHOBH METOIIB KOHTPOJIFO OCHOBHHX CyOCTpaTiB.

37. HaBeniTh NpuKIaay TUIOBHX TEXHOJIOTH 1 oOrpyHTyiTe BHOIp (hepMEHTEepiB B 3aJI€KHOCTI BiX
croco0y KyJIbTUBYBaHHS (TepioinyHi, Oe3repepBHi TOILO).

38. HaBenith 06a30Bi OOMeXkeHHs, 110 OOyMOBIIEHI (heHOTUIOM OIOJIOTIYHOTO areHTy fAKi MOoTpiOHO
BpaxyBaTH Ipu BUOOP1 pepMeHTepa.

39. Hagenite knacudikamito ¢epMeHTepiB s aepoOHOro KyJbTHUBYBAHHS 3a CIOCOOOM BBEICHHS
eHeprii.



40. HapeniTh THUIOBI TEXHOJIOTIYHI pIlIEHHS Yy OIOTEXHOJOTIYHUX BHUPOOHHUIITBAX HAaIPAIIOBaHHS
MiKpoOHHX OL1KOBHX Mac. OOIpyHTYiiTe BUOIp KOHCTPYKIIT epMeHTepYy.

41. HaBeniTh THUMOBI TEXHOJOTIUHI PIIIEHHS CTaAll KyJIbTUBYBAaHHA Yy OIOTEXHOJOTIi TEPBUHHHUX
MeTabouiTiB (aMiHOKUCIOTH). OOEpiTh ONTHMANILHY KOHCTPYKIIIIO epMeHTEDY.

HageniTe npukiaam 1aTYNKIB PO3UMHEHOTO KHCHIO.

42. HaBeniTh TUIOBI TEXHOJOTIYHI pIMIEHHA y OIOTEXHOJIOTIYHMX BHUPOOHHUITBAX IO OTPUMAHHIO
BTOPUHHUX MeTa0oJiTiB (aHTHO10THKHM). OO0EpiTh ONTHUMANIbHY KOHCTpPYKIIiIO ¢epmeHTepy. Hapenmith
MPUKIaIU AaTdukiB pH.

43. OOrpyHTyiiTe BHOIp TPOEKTHOTO PIMICHHS IS CTajli KyJIbTHBYBAaHHS B SKI BHKOPHUCTOBYIOTH
dbepMeHTEpH 3 BBEICHHSAM CHEPrii KOMIIPEMOBAaHUM TIOBITpSAM. Bu3HauTe OCHOBHI KOHCTPYKIIIHHI
eJleMeHTH (PepMEHTEPiB 3 BBEACHHSIM €HEPrii KOMIIPEMOBAaHUM IOBITPSIM.

44. BusHaute sKki (i3WUHI MPOIECH peali3yloThcs y (epMmeHtepi sl aepoOHoro OiocuHTe3dy. Sk
BPaxoBYIOThCS (pi3ionoro-6ioxiMiyHi Ta KyabTypaibHi ocobmuBocti BA mpu BuOOpi THIOBOI cepiiiHOl
KOHCTPYKIIi (hepMeHTepy.

45. OOrpyHnryiite BuOip QepmeHTepy 3 0apOOTaKHOIO CHUCTEMOIO aepaiii y THIIOBIH TEXHOJOTII
BUPOOHMIITBA XJII0OTIEKAPCHKHUX JIPIKIKIB.

46. OOrpyHtryiiTe BHOIp QepMeHTepy 3 0apOOTax)KHO-epii()THOTO  CHUCTEMOKO aeparii y THIIOBIH
TEXHOJIOT11 BUPOOHHUIITBA IPIKKIB HA TiIpoJiizaTax JepPEeBUHH/CLIBCHKOTOCIIOAAPCHKUX BIXO/IIB.

47. Onumith TiIpoAMHAMIYHI Ta MacoOOMIHHI TpOLECH IO BigOYBAIOThCS y THIOBUX/CEPIHHUX
dbepmenTepax 3 epiipTHOIO CUCTEMOIO MepPEeMilllyBaHHS.

48. Bu3HauTe OCHOBHI KOHCTPYKIIIHI €JIEMEHTH Yy THIIOBHX/CEpiiHUX (epMeHTepax 3 epiidTHOO
CHCTEMOIO NepPEMIIIyBaHHs, HaBeAITh OOIPYHTYBAHHS iX IPU3HAYCHHS.

49. HaBeniTh OOTpyHTYBaHHSI BUOOPY MPOEKTHOTO PIlICHHS AUISHKY KyJIbTUBYBaHHS BA mpu mopiBHSAHHI
TUTIOBHUX/cepiitHUX (hepMeHTepiB 3 eplliPTHOI0 CUCTEMOIO MIepeMIlIyBaHHs Ta 6apOOTaKHOTO THUITY.

50. HaBeniTh NpUKIAAM THUMOBHX MIMIAJIOK, IO BHKOPUCTOBYIOTHCS B amaparax 3 MEXaHIYHUMH
NepeMIillyIOUUMU TpucTposMu. ONUILIITH TiAPOJUHAMIUHI Ta MaCOOOMIHHI MPOIIECH, 1110 MAIOTh Micle y
depMeHTEepax I aepOOHHMX TMPOIECIB 3 BBEACHHSIM CHEPrii MEXaHIYHUMHU IEePEeMINTyIOuYuMU
HPUCTPOSIMH.

51. OOrpyHTyiiTe BUOIp MPOEKTY IO TUIOBIA TEXHOJIOTi B $KIii BUKOPUCTOBYIOTH (hepMEHTEpPH 3
BBEJICHHSAM EHEprii MeXaHIUHUMH IepeMIlIylOUYUMH TNPUCTPOSIMHU. Bu3HauTe OCHOBHI KOHCTPYKLIHHI
eJIeMEHTHU (epPMEHTEPIB 3 BBEJICHHAM €HEprii MEXaHIYHUMHU NEPEMIITYIOYMMHU IPUCTPOSMHU.

52. OOrpyHTYyiiTe BUOip MPOEKTHOTO TEXHOJIOTTUYHOTO pillleHHs BUOOPY (hepMeHTepy 3 BBEACHHSAM eHeprii
MEXaHIYHUMU MEePEMIIIYIOUUMU IPUCTPOSIMHU JUIsl KYJIbTUBYBaHHS MPOKApiOTIB, MOPIBHIOYM anapary 3
MUPKYISAIIAHUM KOHTYPOM 1 6€3 HbOTO.

53. OGrpyHTYyiiTe BUOIp MPOEKTHOTO TEXHOJIOTIYHOTO pilieHHs BUOOPY (pepMeHTepy 3 BBEACHHSIM e€Heprii
MEXaHIYHUMH NEePEMIIYIOUUMHU IPUCTPOSIMU [T KYJIbTUBYBAHHS CTPENTOMILETIB MOPIBHIOIOYM anapaTH
3 OHOSPYCHUMHU 1 6araTopyCHUMHU MIIIAJIKaMU.

54. OOrpyHTYyiiTe BUOIp MPOEKTHOTO TEXHOJIOTIUYHOTO pillleHHs BUOOPY (hepMeHTepy 3 BBEACHHSAM eHeprii
MEXaHIYHUMHU NEPEMIIIYIOUUMHU MPUCTPOSIMU ISl KYJIBTUBYBAaHHS JPDK/DKIB TOPIBHIOIOUM amaparu
3MIITyBaHHS Ta KOJIOHHI anapary.

55. HaBenite onuc cranii kynsTuByBanHs Bacillus subtilis BupoOnuiiTBa y*HOT ipoTeasu y hepMeHTepi
mictkictio  63m°  (P-63-1K-01) i Bu3Haure (GyHKILIOHATIbHE MNpPU3HAYEHHA HOro OCHOBHHUX
KOHCTPYKIIIHHUX €JIEeMEHTIB.

65. HaBenite ommc cranii 1onmoMikKHUX poOiT s cTafil nepioguuHoro KynetuByBaHHs Bacillus subtilis
(poOoTH BXOJATH y IUKJI poOOTH epMEHTEpY) BUPOOHUIITBA JIYKHOI ITPOTea3u y pepMeHTepi MICTKICTIO
50Mm°.

66. OOrpyHTyiiTe BHOIp TEXHOJIOTIYHOTO DIlIeHHS CTaail (pakiiOHyBaHHS KyJIbTYPalbHOI DPiIUHH
BUPOOHHUIITBA KOPMOBUX aHTHO10TUKIB. [IpeacTaBTe TEXHOIOTIUHY CXEMY.

67. OOrpyHTYylTe BUOIp TEXHOJOTIYHOTO DIIEHHS CTaii CYIIKH KOHIIEHTPATy KYyJIbTYPadbHOI PiTUHH
BUPOOHHUIITBA KOPMOBUX aHTUO10THKIB. [IpencTaBre TexHONOrUHYy cxemMy. BusHauTe KpuTH4HI cTaii Ta
KPUTHYHI TOUKH.

68. OOrpyHtyiiTe BuOIp TEXHOJOTIYHOTO PILICHHS CTalli KOHIEHTPYBAaHHS KyJIbTYPalbHOI DPiTUHU
BUPOOHUIITBA KOPMOBUX aHTUO10TUKIB. [IpeicTaBTe TEXHONOTTUHY CXEMY.

69. OOGrpyHryiiTe BUOIp TEXHOJOTIYHOTO pIIIEHHS CTalli KOHIEHTPYBaHHS KYJIbTYPalIbHOI piIUHH
BUpPOOHMIITBA KOpMOBOTo KoHIIeHTpaty ti3uny (KKJI). [IpeacraBre TeXHOIOTIUHY CXeMYy.



70. ChopMynrorTe TeXHIYHE 3aBJaHHS JJII TEXHOJIOTIYHOTO PIIICHHS] OTPUMAHHS TPaHYJIbBaHUX CYXHX
XJ1100MEKAPChKUX IPIKIPKIB CTAIisl CYIIKH Y KHILITYOMY ILapi.

71. OOrpyHTYyiiTEe BUOIp TEXHOJOTIYHOTO PIIlICHHS CTajli eKcTparyBaHHs BTOpUHHUX BAP (anTHOi0THKN)
3 KyJabTypajbHOI pimuuu. IlpeacraBre TexHOJOriuHy cxemy. BusHaure KpuTHuHI cTanii Ta KpUTHYHI
TOYKH.

72. OOrpyHTyiiTe BUOIp TEXHOJIOTIYHOTO pillleHHs cTanii BUALICHHS BTOpUHHUX BAP (anTHOiOTHKHN) 3
KYJIbTYpajabHOI PIIMHU TP MOPIBHIHHI CIIOCOOIB €KCTparyBaHHs Ta 10HOOOMiHHOI copOii. IIpeacraBre
anaparypHy cxemy. Bu3sHaure KpUTHYHI CTaii Ta KpUTHYHI TOYKH.

73. OOrpyHTYyiiTe BUOIp TEXHOJOTIYHOIO PIlICHHS CTaAil KOHIICHTPYBaHHS 010Macu KOPMOBHUX JIPIXKIDKIB
IIpH MOPIBHSHHI CrIOco0iB cenaparii Ta duorarii. [IpencraBre TexHoIOTIUHY cXemMy. Bu3HauTe KpuTH4HI
CTajii Ta KPUTUYHI TOUKH.

74. OOrpyHTyiiTe BUOIP TEXHOJOTIYHOTO PIIIEHHS CTa/il KOHIICHTPYBaHHS Ol0MacH KOPMOBHUX JIPIKIIKIB
IpY MOPIBHSAHHI crioco0iB cenapartii Ta ¢inpTpanii. IlpeacraBre anapatypHy cxemy. Busznaure KpuTu4Hi
cTajil Ta KpUTUYIHI TOUKH.

75. OOGrpyHTyiiTe BUOIp TEXHOJIOTIYHOTO PIMICHHS CTajii CYHIIKHM KOHIIEHTPATy MEPBUHHOTO METabOoIITy
IIPY MOPIBHSHHI CMIOCOOIB CYIIKH Y KHIUITYOMY IIapi Ta CIOCOOOM pO3MIIIIOBANIBHOI cymIkH. [Ipencrasre
amapatrypHy cxemy. BusHauTe KpUTHYHI cTafii Ta KPUTHYHI TOYKH.

76. HaBeniTh MpUKIaIM TEXHOJIOTIH B SIKUX SK TUIIOBE PillIEHHS BUKOPUCTOBYETHCS CyOIiMarliiiHa cyIika.
CkJaiTe TEXHIYHE 3aBAAHHS IS CTafil cyOmiManiiHoOl CyIIKy.

77. HaBeniTh onuc cTajiil miaAroToBYUX poOIT IO HE BXOAATH Y CTaAi0 cybmiManiiiHoi cymku. HaBenite
TEXHOJIOTIYHY cxeMmy. Bu3HauTe KpuTHYHI cTajii Ta KPUTHYHI TOUKH.

78. HaBeniTh NpUKIaaM TEXHOJOIIYHOIO KOHTPOJIIO IMiJ] Yac IMPOLECY MPUTOTYBAaHHS pPO3UUHY
KOMITOHEHTIB MTOKUBHOTO cepenoBuina. HaBeniTs anapatypry cxemy. OnUIIiTh MpUiaan Jas KOHTPOJTIO.
79. HaBeniTh omMc TEXHOJOTIYHOTO Ipolecy MpurotyBaHHs po3uuHy A®I BupobHuursi JI3 y
TEXHOJIOTISIX HETMOBHOTO IMKJIYy BUPOOHMITBA. HaBenmiTe mnpukian Bamijamii MeTONIB KOHTPOJIO
KOHTaMiHaHTIB 110 J|DVY.

80. OOrpyHnTyiiTe BHOIp TEXHOJOTIYHOrO pIMIeHHS cTaaii crepmiizyrouoi ¢impTpamii pozunny A®I
BupoOHUITBI JI3. HaBeniTh mpuKIIayM MOTOYHOTO Ta BAIIIAIITHOTO KOHTPOJIIO.

81. HaBeniTh mpuki1agu METOJIIB BasliIallliHOTO KOHTPOJIIO Ui CTajlli TepMiuHOi crepuiizanii. HaBeaits
NPUKIIAAN XIMIYHHX 1 010JIOTTYHUX 1HAMKATOPIB KOHTPOJIIO SIKOCTI CTepHITi3aLlii.

82. OO0rpyHTYliTe BUOIp TEXHOJIOTIYHOTO PIMICHHS CTaAii CYIIKH HANIBOPOAYKTY Y BUpOOHHUITBI JI3 mpu
HOPIBHSAHHI CIOCO0IB pO3NMMWIIOKYO0I Ta cyOnimManiiiHoi cymku. Hanalite anmaparypny cxemy. Busnaute
KPUTHYHI CTaJll Ta KPUTUYHI TOUKH.

83. CkianiTh TEXHIUHE 3aBJaHHS AJIs CTajii cyOsiMaliifHOl CYIIKM HaMiBOPOAYKTY y BHpoOHUIITBI JI3
(BUpoOHMLITBO 1edorepa3oHy — jlodimizar s 1Hekui). Hanalite omuc ¢i3MYHUX MpPOLECIB, IO
CYIIPOBOJUKYIOTh CYOJIiMalliifHy CYIIKY.

84. HaBeniTe omnMc TEXHOJOTIYHOIO NPOIECY MIATOTOBKM OONagHaHHSA (UMKJI CYIIKM) CTajii
cyOsiMaIiitHOl CyIIKM HamiBOPOAYKTY y BUpoOHUITBI JI3 (BUpoOHUNTBO nedonepaszony miodimizar s
1HeKU1H). BuzHauTe KpUTHYHI CTaAll Ta KPUTHYHI TOUKH.

85. HaBenith Ta OOTpyHTYHTE TEXHOJOTIUHI PIIIEHHS CTOCOBHO €KOJIOTIYHOI Oe3MeKy BUPOOHUITBA HA
cTanii KynbTUBYBaHHs. O0epiTh CIOCOOM 3HEIIKOHKEHHS MOBITPSIHUX Ta PLAKUX BUKUAIB Ta B1JIXOIIB.

86. HaeniTh mpukiagm METOIB MOTOYHOTO KOHTPOJIIO Ta BaliAalliiHUX MpOLEAYyp NPH BU3HAYEHHI
KOHTaMIHaIlil MOBITPS Ta PIAKUX MPOIYKTIB. BU3HauTe TUIIOBI MpUiIaad KOHTPOIIO.

87. HaBeniTh mnNpuKIagd TUIMOBUX TNPOEKTHUX pIIIEHb JUIS BUMAPHUX CTaHIIA KOHIEHTPYBAaHHS
TepMoialdimpHUX MeTalboumiTiB. Bu3HauTe KpuTHMYHI cTaaii Ta KpUTHYHI Touku. HaBenith mnepenik
OCHOBHMX TE€XHOJIOTTYHHMX MOKa3HUKIB, L0 MIJISATAI0Th KOHTPOIIO.

88. HaBenmiTh mnpuKIagTM TUNOBUX TMPOEKTHUX PIMICHh [JIS 3HEIIKOHKCHHS PIAKUX BIIXOIIB
010TEeXHOJIOTIYHOTO MiJMPUEMCTBA 3 BPaxyBaHHIM BUMOT 06100€3MeKH.

Po6o4y nporpamy HaB4Ya/IbHOI JMCHHUILTIHY (cui1adyc):

Craaneno nor. kad. bTral, x.1.1., [loBom3uHchkuM Bagumom MukomnaiioBruaem
Yxeaneno xagheoporo 6iomexnixu ma insxcenepii (npomoxon Ne 13 6io 27.06.2022)
Ioz00s1ceno Memoouunoio komiciero BT (npomoxon Ne 9 sio 30.06.2022)



