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MNepepobka 6iomacu Ta oTpumaHHA bionnacTuky

Pob6oua nporpama HaBuYanbHOI gucuunaiHu (Cunabyc)

PiBeHb BULWOI OCBiTH
Fanysb 3HaHb
CneuianbHicTb

OcBiTHA nporpama
CraTyc gucuuniiim
dopma HaBYaHHA

Pik niarotosKku, cemectp
O6car aucuunninm

CemecTpoBMit KOHTPONb/
KOHTPONbHI 3axoam

Po3knap 3aHATb

MoBa BUKNaaaHHA
IHpopmauis npo
KepiBHUKa Kypcy /
BMK/NagadiB

PeKBi3nTK HaBYaIbHOI AUCLUNANIHM

Mepwulii (6akanaepcokuli)

16 «XimivHa iHMceHepia ma 6ioiHxceHepia»
162 —-biomexHonoeii ma 6ioiHxeHepis
biomexHoanoeaii

eubipkoea

OyHa

3 Kypc, secHaHuli cemecmp

4 kpedumie EKTC, 6 m.4. nekyili — 36 200., Mpakmu4Hux — 10 200UH,
nabopamopHux — 26 200uH, CPC — 48 200.

3anik/MKP/KP

Jlekyii: 2 200./muxcdeHb; npakmuyHi 3aHammas: 0,5 200./muxcdeHs,
nabopamopHi : 1,5 200./muxcdeHb 32i0HO po3Kknady

Ha caiimax http://roz.kpi.ua ma https://schedule.kpi.ua

YKpaiHcoKa

Jlekmop: 00Kmop.mexH.HayK, doyeHm lonyb6 Hamania bopucieHa
golubnb@ukr.net; 095-601-40-65 (Tenezpam)

lMpakmuyHi: dokmop.mexH.Hayk, doyeHm loay6 Hamania bopucieHa

JlabopamopHi: KaHOuGam mexHiYHuUx Hayk, doyeHm puHioK IpuHa leaHieHa,
dokmop ¢hinocogpii acucmesm Konmuweesa fliHa CepziieHa

Po3milieHHA Kypcy Google classroom. Kod kypca az4ewpf

Mporpama HaB4Ya/AbHOI AUCLUNAIHU
1. Onwuc HaB4YanbHOI AUCLUNAIHMY, il MeTa, NnpegMmeT BUBYAHHA Ta pe3y/IbTaTu HaBYaHHA

AKTyaJ'ILHICTB mucuumiing «Ilepepobka 6iomacu Ta OTPUMaHHs OloMmIacTuKky» s CTy,lleHTlB
IIEPIIOTO plBHsI BUII[Oi OCBITH MOJISIra€ y HaJaHHI 3HAaHb 3 METOJIB MEPEPOOKHU OiOMACH SIK CIIianbHO
BUPOIICHOT, TaK 1 BlI[XOI[lB pizHOrO TIOXOJKEHHS Ta OJICPKAHHA KOPHUCHHX npoaykTiB (Oionanusa,
J'IlKapCBKI/IX npemnaparis, 0a30BHX opraquHI/Ix pEUYOBHH, OIOMIACTUKY TOIO) K O10TEXHOIOTIYHUMH, TaK
1 XIMIYHUMHU MeToAaMHu. Taki 3HaHHS € HIJIprHTSIM JUIsL CTBOPEHHS TEXHOJIOT1H ojiepkaHHs OlomannBa
TEPIIOTOo, APYroro Ta TPEThOTo MOKOJIIHHS, O10JIOTIYHO AKTUBHUX PEYOBHH, O10MOIIMEpIB Ta 1HIIOT
610TeXHOJIOTTYHOT TPOAYKILII.

Meroro nuctumiaind € (GOpMyBaHHS y CTYJEHTIB 37aTHOCTEH: OBOJIOMIHHS CyYaCHUMH
3HaHHSMHU IIOJI0 MPOIIECIB, sKI MepediraloTh B KUBUX OpraHizMax, I BIOCKOHAJICHHS O10JOTIYHUX
areHTiB 1 TIJABUINEHHA 1X OIlOJIOTIYHOI AaKTUBHOCTI; TIpaIfoBaTH 3 OI1OJOTIYHUMU areHTaMH,
BHKOPHCTOBYBAaHMMH Yy OIOTEXHOJIOTIYHMX TIpoIlecax ojepxkaHHs Oiorazy, Oioam3ento Ta bBAP;
BUKOPUCTOBYBAaTH 3HAHHS MO0 MNUISIXiB OlOCHHTE3Yy I[HHUX METa0OIITIB JUIsi BIOCKOHAJICHHS
010TEeXHOJIOTIH X OfiepKaHHSI; 3aCTOCYBaHHS 010TEXHOJOTIYHIX METO/IIB OJCPKAHHS TBEPIOTO, PIIKOTO
Ta Ta30MOAIOHOTO TMaJMBa; OBOJIOAIHHS METOJaMU TMEepepoOKH POCIMHHOI CHPOBUHU JJISI OJIEp>KaHHS
0a30BUX OPraHIYHUX PEYOBUH Ta IX MOJANIBIIOT TIEPEPOOKH.



http://roz.kpi.ua/

OcHogHi 3a80aHHA ducyunaiHu —
HaIllJIeHI Ha HaJaHHA CTYJCHTaM 3HaHb, BMiHb Ta HAaBUYOK Y BHUPIMICHHI NPaKTHYHUX 1
TEOPETUYHMUX 3aBJlaHb, IOB’A3aHUX 3 MpoOJeMaMH OJEp)KAaHHS KOPUCHHUX MPOAYKTIB 3
BiJTHOBJICHOT CHPOBUHHM - O10MacH pi3HOTO MOXO>KEHHSI.
KommereHTHOCTI:
3K 7 nparnenss 10 30epeXeHHsI HABKOJIUIIHBOTO CEPEIOBUILA.
O®K 4 3patHicTh mpaimioBaTd 3 OIOJIOTIYHUMHU — areHTamMH, BUKOPHCTOBYBaHUMH Yy
010TeXHOJOTIYHUX Tpolecax (MIKpoopraHizMu, rpudH, pOCIMHY, TBAPUHU; BIpyCH; OKpeMi iXHi
KOMITOHCHTH )
OK 5. 3paTHICTH 3[IHCHIOBATH €KCIIEPUMEHTAIBHI OCIIHPKSHHS 3 BIOCKOHAICHHS O10JOTIYHHX
arcHTIB, y TOMY YHCJII BUKJIMKATH 3MIHU y CTPYKTYpI CIIaJIKOBOTO amapary Ta (yHKIIOHATbHIN
AKTUBHOCTI O10JIOT1YHUX arcHTIB
OK 6. 31aTHiCTh MPOBOIUTH aHAI3 CHPOBUHHU, MaTepialliB, HAMIBOPOAYKTIB, I[LIIbOBUX MTPOIYKTIB
010TEeXHOJIOTIYHOTO BUPOOHHIITBA
OK 10. 3gaTHiCTh CKJIagaTH TEXHOJIOT1UHI CXEMH BUPOOHHUITB O10TEXHOJOTIYHUX MPOIYKTIB
pizHOTO IpU3HaUeHHs 1 1. 31aTHICTE CKIIaAaTH anapaTrypHi CXeMH

[IporpaMHrMU pe3ysbTaTaMy HABYAHHS €:
[TP2 Bwitu 37iiicHIOBaTH SKICHUH Ta KUIbKICHUH aHajIi3 peYOBUH HEOPTraHIYHOTO, OPraHIYHOTO
Ta 610JI0T1YHOTO TOXOKEHHS, BAKOPUCTOBYIOUYH BiIOBITHI MeTOAN. MeToau aHaimi3y OCHOBHUX
MPEJCTAaBHUKIB TPUPOJHUX CIIOJYK Ta IXHIX aHAJNOriB, a TaKOX CHUPOBHUHHU, MaTepiaiis,
HaIMIBIPOIYKTiB, HUTHOBUX MPOAYKTIB O10TEXHOJIOT1YHOTO BUPOOHHUIITBA;
TP 10. BMiTH POBOANTH €KCIIEPUMEHTAIBHI TOCIIPKEHHS 3 METOI0 BU3HAYEHHS BIUTUBY (i3UKO-
XIMIYHHX Ta 010JI0TTYHUX (PAKTOPIB 30BHIIIHBOTO CEPEOBUILA HA KUTTEISIBHICT KIITHH KUBUX
OpTraHi3MiB.
3HaHHS OCHOBHUX (DI3UKO-XIMIYHUX Ta O1O0TEXHOJOTIYHUX CIOCOOIB MEpepoOKu OioMacu st
OJIepYKaHHS KOPUCHUX MPOTYKTiB
[1P 26 BUKOpHMCTOBYBaTH 3HaHHS MPO LUIAXH OI0CHMHTE3y MPAKTUYHO I[IHHUX METa0OMdITIB AJsA
BJIOCKOHAJICHHS 010TEXHOJIOT1! X oJiepyKaHHS

2. MNpepeKBi3nTK Ta NOCTPEKBI3UTU AUCLUNANIHK (Micue B CTPYKTYPHO-0riYHIN cxemi
HaBYaHHA 3a BigNOBIAHOI OCBITHLOIO NPOrpPaAMolo)

Jucuumnina "Ilepepobka 6iomacu Ta oTpuMaHHs OiomaacTuky" 0a3yeThCsl Ha 3HAHHSX, L0
BUKJIAIAIOTHCS B LUKJIaX (QyHIaMEHTAIbHUX Ta MpodeciiiHO-Opi€eHTOBAHUX JUCLUUIUIIH 3 XiMii,
61oximii, 610¢13MKH, METOJIIB aHATI3y B 010TEXHOJIOTIi, MiKpoOioJorii Ta Bipycosorii. OxepskaHi
3HaHHS € MIATPYHTSAM JUIsi BUBYEHHS TaKUX IUCHUILIIH sK ,,bioeneprermka”, ,IlepepoOka
BiIX0iB”, «BogHEBa eHEpreTHKay, TOIO0. TaKoX OJep>KaHHI 3HAHHS BUKOPUCTOBYIOTHCS IT1JT 4ac
MIPOBEICHHS HAYKOBO-JOCTIAHOI poOOTH B JIaOOpaTOpisiX, HAYKOBO-IOCHIIHUX yCTaHOBaxX Ta
IHCTUTYTax, IPU BUKOHAHHI AUIUIOMHHUX POOIT Ta MPOEKTIB.

3. 3micT HaBYaNbHOI AUCUUNAIHK

Poznin 1. Biomaca
Tewma 1.1. Knacudikartis 61omacu, eHEpreTHdH1 POCIUHU, BIIXOIH.

Poznin 2. Konepcist 6iomacu

Tema 2.1. Meroau nepepoOku 6ioMacu Jist eHEPreTUYHUX MOTPED.
Tema 2.2. Metoau BUIIy4€HHSI KOPUCHUX PEYOBHH

Tema 2.3. biomaca sik cHpOBHHA JJIs1 XIMIYHOT IPOMHUCIIOBOCTI1
Tema 2.4. ®epMeHTHI TEXHOIIOTIT TepepoOku Oiomacu



Po3nin 3. BiomoJgimepu
Tema 3. 1. Buau 6iononimMepis, TeHACHIIT MOLTYKY HOBUX 010M0JIiMepiB, IX PO3KIIaJ Ta TEXHOJIOTI]
OTpUMaHHS

4.HaBuanbHi maTepianu Ta pecypcu

PexomeHdosaHa nimepamypa

bazosa
1. H.b.T'ony6, O.f.bopoBuk Ilepepobka 6iomacu, Kui — Komm’torepnpec, 2014. C.169.
2.biomanuBa (TexHomorii, MmamuHu 1 oomagHanus) / B.O. lyoposin, M.O. Kopuemnnii, L.I1. Macio, O.
[entunpkuii, A. PoxxkoBcekuii, 3. [lactopek, A. I'xubek, I1. €8uy, T. Amon, B.B. KpuBopyuko — K.:
LTI «Enepreruka i enexrpudikamis», 2004. - 256 c.
3. 'ony6 H.b., Hlypceka K.O., Ky3pmincekuii €.B. IlepepoOka Giomacu. JlabopaTopHuii IpakTUKyM.
Enextponnuit  pecypc. Kui : KIII im. Irops  Cikopcekoro, 2021. — 76 c.
https://ela.kpi.ua/handle/123456789/42258
4. TIpomucnoBa TexHosoris JikiB (2 Tom) / XapkiB «Meaknuray, 2002.- 404 c.

HdonomixHa

5. Physical Factors’ Influence on Chlorella vulgaris Microalgae Development and Lipid
Biosynthesis/ N.B. Golub, L.I. Levtun //Series: Renewable Energy: Research, Development and Policies,
Nova science publishing. —2019. 317 p.

6. Tom Szaky: The Push for Bioplastics and the Myth of Biodegradability. Pexxum noctyma :
http://www.sustainablebrands.com/news_and_views/

7.Mapuunako O.E. CydacHi mojiMepHi Marepiaau Ta iX 3actocyBaHHsA. Onecbkuil HalllOHaJIbHUN
yHiBepcuteT imMeHi I.I.Meunukosa, 2021. 44c.

Indopmauyiiini pecypcu
8.https://cnc.nuph.edu.ua/wp-content/uploads/2020/03/%D0%A4%D0%9F-1.pdf
9.https://ifnmu.edu.ua/images/diyalnist_universitetu/naukova_robota/aspirantura_doctorantura/vibirkovi

disciplini/farm/%D0%92%D0%9A %207%20%D0%A1%D1%83%D1%87%D0%B0%D1%81%D0%
BD%D1%96%20%D0%BD%D0%B0%D1%83%D0%BA%D1%80%D0%B2%D0%BE-
%D0%BF%D1%80%D0%B0%D0%BA%D1%82%D0%B8%D1%87%D0%BD%D1%96%20%D0%B
0%D1%81%D0%BF%D0%B5%D0%BA%D1%82%D0%B8%20%D0%B2%20%D1%84%D1%96%D
1%82%D0%BE%D1%82%D0%B5%D1%80%D0%B0%D0%BF%D1%96%D1%97.pdf
10.https://www.forestvalley.org/article/sustainability-and-fashion-report-
2021?utm_source=linkedin&utm medium=paid&utm campaign=startup awareness&gclid=CjOKCQjw
g02XBhCaARIsSANrW2X2-8Fvkj8Ujjc5GWuP-
IVX1IQI Ifvox1SWo_ 01xLPIHRpsdnyl3ChlaAmIXEALw wcBI1
11. http://ecoj.dea.kiev.ua/archives/2020/1/14.pdf
12. http://dspace.onu.edu.ua:8080/bitstream/123456789/30869/1/polimer.pdf
12. https://ukr.mentorbizlist.com/3990942-biodegradable-polymers-the-concept-properties-methods-of-

production-and-examples-of-reactions



http://www.sustainablebrands.com/news_and_views/
https://cnc.nuph.edu.ua/wp-content/uploads/2020/03/%D0%A4%D0%9F-1.pdf
http://ecoj.dea.kiev.ua/archives/2020/1/14.pdf

HaBYyanbHUW KOHTEHT
5.MeToguKa onaHyBaHHA HaB4Ya/ZIbHOI AUCUUNNIHU (OCBITHBOrO KOMMNOHEHTA)
Jlekyiiini 3aHAMMA

3acmocosyrombca cmpamezii GKmuU8HO20 | KOMeKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbLCA
HacmMynHUMU Memooamu i mexHo02iAMuU: Mmemoou npobaemHo20 HaB84YaHHSA (NpobaemMHuli 8UKnaod,
Yacmkoego-rowlykoguli (espucmuyHa becida); iHopmauyiliHo-KOMyHIKauiliHi mexHonoeail, wo
3a6e3neuyyroms  npobaemHo-00CniOHUYbKUL Xxapakmep pouecy HABYAHHA mMA aKMusgi3auiro
camocmiliHoi pobomu cmyoeHmis (eneKMpoHHi npe3eHmauii 0518 AeKyiliHux 3aHAMb, BUKOPUCMAHHSA
ayodio-, 8i0eo-nidmpumKU Ha8YAAbHUX 3AHAMSb, PO3POBKA i 3aCMOCY8AHHA HO OCHOBI KOMIT'tomepHUX
i mynemumediliHux 3acobie meop4ux 3a80aHb, i iH.).

Ne

/ Ha3Ba TeMu nekiiii Ta nepeiik OCHOBHUX MUTaHb
3/

1 CBiTOBi nepcrneKTHBH BUPOOHULTBA TA 32CTOCYBAHHA OiomacH.
[onsarra Giomacu, Buan, Kiacudikaris. XapakTepuUCTHKa MEPBUHHOI Ta BTOPHMHHOI €HEPreTHIHOI
cupoBuHU. PakTOpH, 10 BIUTMBAIOTH HA BUPOOHUITBO OiomacH. [lepcrieKTHBY BUPOOHHIITBA PEUOBHH
3 Giomacu.

Jlimepamypa: [1]

2 MeTtoau nepepodxu 6ioMacu ISl eHepreTHYHUX MOTped

OpuHHAI BUMipY €HEproeMHOCTI manuBa. TBepnae 6ionanuBo. TexHomorii OpuKeTyBaHHS,
rpanymoBaHHs. TexHoJOTIi camoBaHHs, razudikaii Ta mipomizy. XiMi4Hi IPOIYKTH, IO
OTPUMYIOTH 32 BUKOPHCTAHHS IIUX MPOIECIB.
Jlimepamypa: [1,2].

3 Pinke GiomanuBo (pocnuHHI oii, edipu o, 6ioeTaHoi, 6iomeTanon Ta 6ioHadTa). Metonu
oJiepaHHs1, 010XIMiYHI IpoIiecH, 1o TepebiraloTh MpH OJIepKaHHi pifKoro OiomanuBa 3a
BUKOPHUCTAHHS PI3HUX BUJIIB CHPOBUHH.

Jlimepamypa: [11,/2]

4 Metoau onepkaHHs 010JM3€I10 3 POCIMHHOI CUPOBHHHU Ta MIKpoBOAopocTel. Bruims dak
cepeloBUINA Ha BUXI1J JTiMmigHOI (pakuii Ta i ckia.
Jlimepamypa: [1, 2,5]

5 ["azonoxiOne nanuBo (Oioras, 6ioBoJeHB). MeToau OJepKaHHS Ta CHPOBHHA.
BioximiuHi npoiiecH, 1110 BiI0OYBarOThCS B IIPOLEcax OJepKaHHs 0iorasy Ta BOIHIO.
Jlimepamypa: [1,2]

6 MeTtoan BUJIy4eHHSI KOPHMCHUX Pe4OBHH 3 OioMacH
TeopeTnuHi OCHOBH eKkcTparyBaHHs. Kputepii BuOOpy ekcTpareHTy. MeTou eKCTpakiiii,
o0agHaHHs Ta npenapatd BUpoOHULITBO eKCTpaKLiifHMX IpenapariB 3 010CHpOBHHU ( HACTOSHKH,
EKCTPaKTH).

Jlimepamypa: [1], [4,8]

7 OpnepxaHHs 010JI0TTYHO AKTUBHUX PEUOBUH 3 CUPOBUHU PI3HOTO MOXOIXKEHHS.
OnepsxanHs 610T€HHUX CTUMYJISITOPiB, TOPMOHIB, ()EPMEHTIB.
Jlimepamypa: [1], [4,8]

8 Biomaca sik cupoBHHa XiMiYHOI IPOMMCJIOBOCTI

ba3oBi peduoBrHH, 110 OJIEPKYIOTH 3 OioMach. XiMiYHI TEXHOJIOTI mepepoOKku OiomMacu B
0a30Bi opra”iuHi pe4oBHHH (IIiPOIIi3, TIAPOII3 TOMIO). XiMiUHI IPOLYKTH, IO OJEPKYIOTh 3
IEIIF0JI030BMiCHOT CHPOBHHH.

Jlimepamypa: [1]




9 Opnepxanns Gypdyporry Ta mpoAyKTiB HOTO MepepoOKH, JICBOTIIIOKO3aHiB Ta MPOIYKTH, IO 3
HBOT'O OJICPKYIOTh. [IeHTO3aHM Ta MPOAYKTH IX IEpEPOOKH.
Jlimepamypa: [1],

10 [Tepepobka mirniny. TexHoiorii oaep:kaHHS apOMaTHYHUX albJETiAiB, (HEeHOIB,
[UKJIOAIKaHiB. TexXHOJIOTiT OTpMMaHHs COPOCHTIB Ta KOPUCHUX BYTJICIICBUX MaTepialliB.
Jimepamypa: [1],

11 HInsaxu nepepobku [HIMX pedoBHH, sKi oAepkaHi 3 Giomacu B XiMiuHi pedoBUHH (edipH,
JiKapchKi mpenaparu, KOpMOBi 100aBKH, MOJIMepHi Marepiaiu Touio). [lopiBHsITbHA XapaKTepUCTHKA
BUXOJy TIPOAYKTIB 3 CHPOBHHHU 32 PI3HHUX ITapaMeTpiB TEXHOJOTI1

Jlimepamypa: [1]

12 BukopucTaHHs pOCIMHHUX OJiid A7l BAPOOHUIITBA MOJIMEPHHUX MaTepianiB. Merarte3uc
onediniB. TexHomOTIT Oep kaHHS TePOIMHIIB Ta IECTUITHIIB .
Jimepamypa: [1]

13 BioTexHousorii nepepodxu 6ioMacu B XiMidHi pe4oOBHHH
BigmianocTi HadTOXIMIT Ta hepMeHTATHBHOI ITepepoOku 6iomacu. [lepepoOka eTanomy B
Pi3HI XiMiUHI TPOAYKTH (KPOTOHOBUM AIBJIETi/, MIKONIHHU, MPUINH, HIKOTHHAMI]], €THUIECH TOIIO).
MikpoopraHi3mu Ta MpoIecH OTPUMaHHS OPraHIYHUX KUCIOT Ta MPOIYKTIB 3 HHUX.
Jlimepamypa: [1]

14 MikpoopraHi3mMu Ta MpoLEecH OJepKaHHA OPraHIYHUX KHCIOT Ta IPOAYKTIB 3 HUX
(sHTapHOI, BajepiaHOBOI, TIIIOTAMIHOBOI, aKpHJIaMijTy)
Jlimepamypa: [1],

15 Onep:xaHHs M0J1iMepiB, 110 PO3KJIAAAITHCH B IPUPOJHUX YMOBAX
Knacudikanis, nepeBaru 6iomnactuka. bionomiMepn 3 KpoXMaito, MiKpOKPUCTATIYHOT
LIEJIF0JI031 Ta MeTunuentono3u. Hegomiku 6iomiactuka.
Jlimepamypa: [1,6,],

16 Hampsimku momryky HoBux OiomorimepiB. [lominmakratu, MOJNITiIPOKCIaTKOHOATH: JDKEpeTa
OTPUMaHHsI, MIKPOOPraHi3MH — MPOYLEHTH IMOJIrAPOKCIaAIKOHOATIB Ta JIAKTATy, MEXaHI3MHU X
YTBOpEHHS B KJITHHI, TEXHOJNOTii BHpOOHWITBa Oiomiactuka. OnepkaHHS KOMIIO3UTHHX
IUTACTHKIB U1 BUKopucTaHHsa B 3D npunTepax

Jlimepamypa: [1,6,11,12],

17 Poskinan GiomosimMepis Oif Ti€r0 CBITIA.
Komnozwumiitnai marepianu. biogectpykiist monimepiB. PuHOK 30yTy Ta HepCrieKTHBY BUPOOHUIITBA
010TUIACTHKY [T YKpaiHH.

Jlimepamypa: [1,7]

18 OtpuMaHHs 0iOIUIACTHKY 3 MOPCHKHX BOIOPOCTEH Ta Mineniro. OcoOIMBOCTI BUPOOHHIITBA Ta

3aCTOCYBAaHHA.

MpaKTU4Hi 3aHATTA

OCHOBHI 3a80GHHA YUKAY NPAKMUYHUX 3aHAMb 3 oucyunaiHu «[llepepobka biomacu ma
OMpPUMQAHHSA bionaacmuky» € (popmMy8aHHA y cmydeHmis eMiHHA obupamu Halibinbw 8i0nogioHul
0n1a e8upobHUUMBa 06’'ekm ma MmexHOs02il0 NepemeopPeHHA CUPOBUHU Y KOPUCHUU rnpodykm Ha
OCHOBi BUKOPUCMAHHA GHAANI3y MexHoa02ili ma cupo8uHU, MemoOu 800CKOHAAEHHA 6ion02iYHuUX
azeHmis i peayaauii bioximiyHux npouyecis;

3acmocosyrombeca  cmpamezii aKmueHo20 | KOAEKMUBHO20 HOABYAHHA, AKi 8U3HAYAOMbLCA
HACMynHUMU mMemooamu i mexHoao2iamu: ocobucmicHo-opieHmMo8aHi (po3susaroyi) mexHonoeii,



30CHOBAHI HO AKMUBHUX (hopmax i Memodax Has84aHHA (OUCKYCIs, eKcripec-KOHpepeHUis, Ha84Yas1bHi
debamu, 30cmMoOCy8aHHSA HA OCHOBI KOMM'tomepHuUX i MynemumeOiliHux 3acobie meop4yux 3a80aHb)

Ne
HasBa Temu 3aHATTA
3/n
1 CBiTOBI mepcreKTHBY BUPOOHUIITBA Ta 3acTOCyBaHHs Oiomacu. [IpoGnemu y

BIIPOBA/KEHHI PO3POOOK aIbTEPHATUBHOI EHEPICTUKH.

Jliteparypa: [1,2]

2 3aKoHOAaBYI aKTH KpaiH MIOA0 BIPOBAKCHHS aJIbTEPHATUBHOT CHEPTCTUKH.
Jliteparypa: [1,2]

3 [TepeBaru Ta HEIOIIKK TEXHOJIOT1H IEPEPOOKH TBEPAOTO, PIIKOTO Ta ra30Mmo110HOT0
6ionanuBa. Bukopucranus iioro B Ykpaini

Jliteparypa: [2]

MopynbHa KOHTpoJibHA poOoTa (1 roauHa)

4 biononimepu. IlepcrieKTHBY BUKOPUCTAHHS, TEXHOJIOT1 OTpUMaHHS, MPOOJIeMHU TTepepoOKH

Jliteparypa: [1]
MopynbHa KOHTpoJIbHA poOoTa 1( roauHa)

5 3axuctu JJKP Ha 3anany temy.
Jlitepatypa: [1,2]

JlabopaTopHi 3aHATTA
OcCHOBHI 3aBIaHHS UKy Ta0OPATOPHUX 3aHATH!
CTYZICHTH TOBHHHI HAaBYMTHUCH MPOBOJUTH EKCIIEPUMEHT 3a 3a/IaHOI0 1HCTPYKIIE€I0 Ta BiIMOBIIHUM
3aBJIaHHSIM,
IpalloBaTH 3 JJAOOPAaTOPHUM 00JIaJHAHHIM, pEaKTUBAMU Ta HaOUIbII MOUIMPEHUMH PEYOBHUHAMY;
MIPUTOTOBIIATH PO3UMHM 33JJaHOI KOHIIEHTpALlil, aHaJIi3yBaTH BIACTUBOCTI MOJIEKYJI TOIIIO;
BH3HAYaTH BJIACTHUBOCTI 010JI0TIYHOTO MaTepiay.

Kinbki
Ne . CTh
Hasga nabopartopnoi pobotu
3/m ayn.
TOJVIH
1 [IpaBuna poboTH 1 3aCTEPEKHI 3aX0U TIpU poOOTI B JabopaTopii. [HCTpyKITis. 4
BusHaueHHs BOJIOTOCTI Ta 301bHOCTI O10MacH JI€PEBUHU Ta COJIOMH MIIIEHUIT
Jliteparypa [3]
2 Bu3HayeHHST pe4OBHH, IO €KCTPATYIOTHCS TapsI00 BOJIOKO Ta JIyTOM 4
Jlimepamypa: [3]
3 OTtpumanns napdymoBaHoi Boau Ta aHai3 eQipHUX OIM. 4
Jlimepamypa: [3]
4 OTtpumanHs 6iorasy 3 pOCIMHHOT CUPOBUHHU 6
Jimepamypa: [1] incmpyxyis
5 BusnauenHs nomicaxapuziB, 10 JIETKO T1IPOTi3yIOThCS. 4
Jlimepamypa: [3]
6 OtpumaHHs 010TUTACTHKY B JIAOOPATOPHUX YMOBAX. 4
Jlimepamypa: [3]




6.CamocrTiiiHa poboTta

CamocmiliHna poboma cmydeHma no OUCYUniHi BKAKOYAE Mi020MOo8KY 00 ayOumopHUX 3aHAMb
(52 200uH), MmodynbHOI KOHMpPonbHOI (4 200uHu), AKP (10 200.) nidecomoska 0o 3asiky (6 200UH).

MoniTMKa Ta KOHTPO/Ib
7.MoniTMKa HaB4YaNbHOI AncuUNNiHM (OCBITHBOrO KOMMNOHEHTA)

Monimuka wodo OednaiiHie ma nepecKknadaHHA: Pobomu, AKi 30aomMeca i3 NOPYUWEHHAM
mepmiHie 6e3 No8aMCHUX NPUYUH, OUIHIOIOMbCA Ha HUMXYY oyiHKy (-0,5 6anis). [NepecknadaHHA mem
(MoOynis) 8i06ys8aemMbcA 30 HAABHOCMI MOBAXCHUX MPUYUH.

Monimuka ma npuHyunu akademiyHoi dobpoyecHocmi susHaveHi y po30ini 3 Kodekcy yecmi

HayioHanbHo20 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHivHUl iHcmumym imeHi

lzopsa Cikopcbkozo». [emansHiwe: https.//kpi.ua/code. BukopucmaHHa 0odamkogux Oxcepesn
iHpopmauyii nid Yac oyiHBAHHA 3HAHb 3060pOHEHO (y m.4. MobinbHuUX Oesalicis). MobinbHi npucmpoi
00380/1AEMbCA BUKOPUCMOBY8AMU AuUWe i0 Yac OH-1alH mecmys8aHHA Ma 8UKOHAHHA PO3PAxXyHKie.

Y Bumaaky BUSBICHHsS akajaeMiuyHoi HemoOpodecHocti (ruiariaty B IC3, cnucyBaHHsA mnpu
BukoHaHHI MKP a6o 3amikoBoi poOoTu Tomio) pobora HE 3apaxoBYeEThCs. banu mpu moBTOpHOMY
HaMUCcaHH1 3HIKYIOThCS Ha 20%.

[ToBropHe nHanucanas MKP nepenbaueHo 3a po3kiIaoM KOHCYIbTaLIH.

VY pasi BUSIBJIIEHHSA aKaIeMi4YHOI HEI0OpOUECHOCTI M1l YaC BUKOHAHHS 3aJ1IKOBOT pOOOTH CTYIEHT
YCYBA€ETHCSA 3 3ITIKY 1 MOYKE TIOBTOPHUTH CIIPOOY 3/1a4i CEMECTPOBOTO KOHTPOJIO Ha | um 2 mepe3aadi.

VY pa3i BuUSBJICHHS akajaeMiuyHOi HemoOpouecHOCTI mij vac BukoHaHHs JIKP tomo poGortu
(mnariat a0omio) 3aBOaHHS CTYIEHTY HE 3apaxoByeThcs. [IOBTOpHE BHKOHAHHS 1HIMBIAyaJIbHOTO
3aBJIaHHS MOYKJIMBE TUTbKU 3a 1HIIMM BapiaHToM. BunpapneHe iHIUBIAyadbHE 3aBJaHHS OLIHIOETHCS 32
KpUTEPISIMH, SIK Take, 110 BUKOHaHe HeBuacHO, iHuIe. [Ipu migrorosku JIKP He mox mocuimaTuch Ha
POCiiiCbKOMOBHI JKepelia Ta BAKOPUCTOBYBATH iX JIJISl MIATOTOBKH 3aHSITh.

Hopmu emuyHoi nosediHku: Hopmu emuyHoi nogediHKU cmydeHmig8 i NpayiBHUKi8 8U3HAYeHI y
po30ini 2 Kodekcy uyecmi HayioHanbHo20 mexHIYHO20 yHisepcumemy YKpaiHu «Kuiscbkuli
nonimexHiyHul iHcmumym imeHi lzops Cikopcbkozo». JemansHiwe: https://kpi.ua/code.

Moaimuka w000 eideidyeaHHA: Bi0siOys8aHHA neKyill, MPAKMuUYHUX 3aHAMb Ma Aa6opamMopHUX
pobim, a maKox« 8i0cCymHicmos HaA HUX, He OUiHKEMbCA. OOHAK, CMyOeHMam peKoMeHOYEMbCA
gidsidysamu 3aHAMMA, OCKifIbKU HQ HUX BUK/1AOAEMbCA meopemuyHUl Mamepiasa ma po38usaromscsa
Hasu4Ku, HeobXiOHi 004 (opMysaHHA KomremeHmMHocmel, AKi MOMCHA 8uKopucmosysamu 8
malibymHeomy. Cucmema OYiHHOBAHHA OPIEHMOBAHA HA OMPUMAHHA 6anie 3a AKMUBHICMb
cmydeHma, d MAKOMX BUKOHAHHSA 30800Hb, AKi 30aMHi po38UHYMU MPAKMUYHI YMIHHA Ma HABUYKU. 34
06’eKmuBHUX Npu4uUH (HanNpuKaaod, xeopoba, NPAUEBAAWMYBAHHA, MI¥HAPOOHE CMAaXy8aHHA Moujo)
Has4aHHA Moxce 8idbysamucs 8 OH-NaliH hopmi 3a M020OHEHHAM i3 KEPIBHUKOM KypcCy.

8.Buau KOHTPOIO Ta PeiMTUHIoBa CUCTEMA OLIHIOBAHHA pe3ynbTaTiB HaBY4aHHA (PCO)

MomoyHuli KOHMPOAb: BUKOHAHHA MA 3axucm aabopamopHux pobim (25 6anis), MKP(40 6anis),
AKP (20), 6ionoeidi Ha npakmu4Hux 3aHAMmsax (15 6anis). 3azanbHa cyma b6anie 3a cemecmposy
pobomy — 100 6anis. LoknadHiwa iHopmauyia wo0o MNOMO4YHO20 KOHMPOAK ma Kpumepiie
OUiHI08aHHA HasedeHa 8 PCO 3 ducyunnidu. (Jodamok 1)

KaneHOdapHuii KOoHmpons: nposodumeca 08i4i HaO cemMecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8UMO2 cunaabycy.

Cemecmposuli KOHMponb: 3aniK. 3azansHa cyma banie Ha 3aniky — 100 6anis. [oknadHiwa
iHgbopmayia wodo nposedeHHA ma ouiH8aHHA HasedeHa 8 PCO 3 ducyunsiHu.

Ymoeu donycky 00 cemecmpo80o20 KOHMpOAK: cemecmposull pelimuHe 8i0 He Huxc4ye 50 barnis,
HanucaHHAa MKP ma 3axucm ycix nabopamopHux pobim.


https://kpi.ua/code

Aopatok 1

Cucrema peiiTUHroBUX (BaroBux) 0aJiiB 3aHATH | pEMTMHIOBUX OLIHOK MO BUIaX KOHTPOJIIO 32

pik
Ne
i Bua xonTporo ban Kinpkicth Cywma OaniB
BianoBiai Ha mpakKTUYHOMY 3aHATTI
1 - BaroBuii 0air ry= 5 3 15
-IKICTh BUKOHAHHS 3-5
MoyibHa KOHTPOJIbHA POOOTa
2. -BaroBui Oar rk 20 2 40
- IKICTh BUKOHaHHS ** 0-20
BukoHaHHS Ta 3aXUCT 1a00paTOPHUX
) 5 5 25
3 pooiT
' - BArOBUH OaJI Iiges+ 5
-IKICTh BUKOHAHHS 0-5
4 JIKP 0-20 1 20
5 Bceroro 100
* - BianmoBiai Ha NPAKTUYHOMY 3aHATTI :
OOrpyHTOBaHa IMOBHA BiAMOBiIbL — 5 OaiB;
He po3kpuri geski acuexTu - 4 Ganu;
HEIIOBHA BIAIIOBIIb - 3 Oanu;
HE3aJ0B1IbHA BIAMOBIIb - 0-2 6ann.
*% - SIkicTh BUKOHAHHS MOAYJBHOT KOHTPOJIBHOT pOOOTH:
MOBHA PO3KPHUTA BiJIOBIIb -19-20 6anis ;
MMOMUJIKA B OJJHOMY 3aBJaHH1 a00 HETIOBHA BIAMOBIAb B IBOX 3aBAaHHAX -15- 18 GauiB ;
IIOMMJIKA B IBOX 3aBJaHb a00 HEMOBHA BIAMOBIAL B 4 3aBJaHHIX - 12- 14 6Gamnis;
poboTa He 3apaxoBaHa -0-11 6ani..
*#* - SkicTh BUKOHAHHS JIAOOPATOPHUX POOIT:
JHomyck 1 Gan
[IpaBunsHO oopmiieHa poOOTa, BIAMOBI AL HA YC1 3alTUTaHHS 4 GamniB
€ He3HayHI MOMUJIKH Y BIIIOBIISIX 3 Oams
Po6ora He 3apaxoBaHa 0-2 6aiiB
SAxicts BukoHanus JIKP
MIOBHA PO3KPHUTA BiIOBIIb -19-20 6anis ;
HEIOBHA BIAIOBIIb -15- 18 GaniB ;
MOMHUJIKA MPH BIATOBI/II HA MUTaHHs 3a Temoro JIKP - 12- 14 6Gamnis;
poboTa He 3apaxoBaHa -0-11 6ani..

Po3paxynok mxkaun (R) peidiTunry

Cyma BaroBux 0ajiiB KOHTPOJIBHUX 3aX0/liB IPOTITOM CEMECTPY CKIIAIAE:

R =15+25+40 +20 = 100 Gauis:

PetiTHrosa mkajga 3 JUCHUILIIHE ckiagae R = 100 Gamis;

HeoOxigHOIO yMOBOIO Ul OJEpXaHHSA 3aliKy aBTOMAaTOM € 3apaxyBaHHS yCiX BHJIB poOIT, IO
BHKOHYIOTBCSI CTYJIEHTOM TpoTsAroMm cemectpy (Jlabopatopni pobotu ta IKP), Ha mo3WTHBHY OIIHKY,
MOJIYJIbHOI KOHTPOJIBHOI POOOTH Ta 3araabHuil peUTHHr Oinbmie 60 OamiB. [l MiABUIICHHS OI[IHKA
MIPOBOIUTHCS 3aikoBa podoTa. [Ipu mpoMy momnepeHii pedTHHT aHYJTFOEThCS.



KaneHOdapHuii KOoHmpons: nposodumeca 08i4i HO cemecmp AK MOHIMOPUHZ MOMOYHO20 CMAHY
BUKOHAHHA 8UMO2 cuaabycy.
Py06ixHi (rutanosi arecranii). CtyneHT moBUHEH HaOpatu OamiB:: 1 arecTamis — «3apaxoBaHoy - 20 OaiiB
(40 — makcumym), 2 atectartist — 40 6aniB (80 — MakCUMyM).
[TincyMKoBa OIliHKA SIKOCTI 3HAHB 3 JUCIHILTIHUA BU3HAYAIOTHCS 33 TPAJAUIIIHHOIO 6-PIBHEBOIO IIKAJIOI0 HA
0a3i IHIMBIAyaIbHUX MOTOYHHMX OIIIHOK 33 TaKOIO IIKAJIOH:

PeliTunr Tpaauuiiina oriHka
95<R<100 BigmiaaO
85< R<95 Hyxe nobpe
75 <R<85 Jobpe
65< R<75 3a10BIILHO
60<R <65 JlocTaTHBO
R<60 HE3a0BLJIBHO

Cemecmpoesuli KoHmponb: 3aniK. 3a2aabHa cyma 6anie 3aniky — 100 6anis. Ymoeu 0onycky 00
ceMecmposo20 KOHmMponw: cemecmposuli pelimuHe He meHwe 50 6anis, HanucaHHa MKP,

3apaxysaHHAa AKP, ma 3axucm nabopamopHux pobim.
3anikoBuii O11€T CKIIAAA€ThCSA 3 5 MUTaHb, | MUTaHHS OLIHIOEThCS Y 20 OaiB.
[ToBna BigmoBigs Ha utaHHsg — (19-20) 6aniB
3pobneni HeznauHi nomuiku — (17-18) 6amniB
CytreBi nomumiku y Bignosiai — (12-16) 6anis

Bianosiai we Bipai — (0-11) Ganu.

Tabau1s BiAMOBIIHOCTI PEUTHHTOBUX OAJTiB OITIHKAM 32 YHIBEPCUTETCHKOIO IIIKAJIOK0:
Kinekicme 6anie OyiHka
100-95 BiamiHHO
94-85 Oyxe pnobpe
84-75 Jobpe
74-65 3a40BiNbHO
64-60 JocTaTHbO
MeHwe 60 He3apgoBinbHO




Jonarok 2
IIuTaHHsA HA MOAYJIbHI KOHTPOJIbHI po00TH

KonTposnbha 1

[TonsTTs Giomacu, BUIH, Kiiacuikaris.

XapakTepucTHKa IIEPBUHHOT Ta BTOPHHHOT CHEPreTHYHOI CHPOBHHHU.

dakropu, 110 BIJIMBAIOTh HA BUPOOHHUIITBO OiOMacH.

[TepcnexkTrBu BUpOOHMIITBA €HEPTii 3 010MacH Ta CTaH PO3BUTKY O10CHEPTETHKH.

OnuHUIll BUMIPY €HEPTOEMHOCTI MaJIUBa.

Tsepae 6ionanuBo. TexHomorii OpuKeTyBaHHS, TPAHYJIIOBAHHS.

Texnomorii ciamoBaHHs, Ta3uikallii Ta mpoJizy.

XiMi4HI IPOAYKTH, IO OTPUMYIOTh 32 BUKOPUCTAHHS MTPOIIECIB EPePOOKH TBEPA0T CHPOBUHHU.
Pinke 6iomanuBo (pocnuHHI od1ii, edipu oumiid, 6ioeTaHo, GioMeTaHoa Ta OioHadTa).

MeTtou ofiepkaHHs OJ1ii, 010AM3EILHOTO MAILHOTO, 0i0eTaHoITy, Oi0MeTaHOIy Ta Oi0HA(TH.
bioximiuHi mporiecwu, 1o nepediraroTh Mpy oJepKaHHI PiAKOTro OiomavBa 3a BUKOPUCTAHHS PI3HUX
BH/IIB CHPOBHHH.

I"azononiOne manuBo (6ioras, 6ioBoJieHb). MeToau ofep)KaHHS Ta CHPOBUHA.

Buau GiopeakTopiB Ta iX 3aCTOCYBaHHS B 3aJIS)KHOCTI BiJl BHJIiB CHPOBHHH.

bioximiuHi npouecy, 110 BiA0OyBalOThCS B Ipoliecax oep kaHHs Oiorasy.

I"azomoxibHe manmBo. bioxiMiuHi TIporiecH, O BiI0OYBAIOTHCS B MPOIIecax ofepKaHHs 0iorazy Ta
BO/JIHIO.

TeopeTnyHi OCHOBU €KCTparyBaHHS.

Kputepii Bubopy excrparenty. MeToau eKcTpaxiiii.

BupoOHHIITBO €KCTPAKIIMHUX MpenapatiB 3 010CUPOBUHHM ( HACTOSIHKU, €KCTPAKTH, TOPMOHH, edipHi
Macja, EpMEHTH TOIIIO).

KonTponsha 2.

ba3oBi pedoBuHH, 1110 OJIEPKYIOTH 3 Ol0MaCH.

XiMi4HI TeXHOJIOT1i mepepoOku GiomacH B 6a30B1 OpraHiyHi peuoBMHH (MipOi3, TAPOII3 TOLIO).
XIMIYHI OPOAYKTH, 1110 OJEPKYIOTh 3 1I€JIF0JI030BMICHOI CHPOBHHHU.

Onepxanus Gypdypoity Ta IpoIyKTiB HOTO nepepoOKH, JIEBOTIIIOKO3aHIB Ta MPOAYKTH, 1110 3 HBOTO
OJIEPAKYIOTb.

[leHTO3aHU Ta MPOIYKTH iX MEPEPOOKH.

[nsxu nepepoOKu BYTJIEBOIIB 3 JEPEBUHHU B XIMIUHI peuoBUHU (e(ipu, JIIKapchKi penapatu, KOpMOoB1
100aBKH, MOJIIMEPHI MaTepiaa TOLIO)

BuxopucTtanHs pocIMHHUX OJIIH /Uit BUpOOHUIITBA MOJIMEPHUX MaTepiaiB.

Mertaresuc onediHis.

MeTtoau nepepoOKH JIrHIHY.

BinminHocTi HadToXiMIT Ta pepMeHTaTUBHOT ITepepoOKHu OiomacH.

IlepepoOka eraHoy B pi3HI XIMIYHI MPOAYKTH (KPOTOHOBUH aJIbJET1]l, MIKOJIHU, MIPUIHH,
HIKOTHHaMIJI, €THJICH TOIIIO).

Mikpooprasi3mMu Ta IpoLECH OTPUMAHHS OpPTraHIYHUX KUCIIOT Ta MPOIYKTIB 3 HUX (OLITOBOI,
MIPOMIOHOBOI), BaJIepiaHOBOI KMCIIOT Ta aKpHJIaMiy.

MikpoopraHi3mMu Ta IpOLECH OJepKaHHS OPraHIYHUX KUCIOT Ta MPOIYKTIB 3 HUX (SHTapHOI,
BaJIepiaHOBO{, TIIIOTAaMIHOBOI, aKpHJIaMiTy)

biononiMepu 3 Kpoxmaiito, MIKpOKPUCTAIIYHOI [EJII0JI03U Ta METUJILIETIONIO03H.

Henoniku 6iomnactuky.

TexHonorii BUpOOHUIITBA O10TIJIACTHKY.

[TponynenTy Ta 610CHHTE3 MOTITiIPOKCiaIKaHOATIB

PunOK 30yTy Ta mepcrneKTUBU BUPOOHHUIITBA O10TIACTUKY ISl Y KpaiHU.



Honaroxk 3.

IIuranHs Ha 3aJ1iK

1. ®akropu, 110 BIJIMBAIOTH HA BUPOOHHUIITBO OioMacH.

[TepcnexkTrBu BUpOOHMIITBA €HEPrii 3 010MacH Ta CTaH PO3BUTKY O10CHEPTETHKH.

Texnomorii cianroBanHs, razudikarii Ta mpoisy.

XiMI4HI MPOAYKTH, 110 OTPUMYIOTH 32 BUKOPUCTAHHS MIPOLIECIB MEPEePOOKH TBEPA0i CHPOBUHHU.
MeTtoau ofiep>kaHHs OJ1ii, 010 AM3EIBHOTO MAILHOTO, 0i0eTaHoITy, OioMeTaHOIy Ta Oi0HATH.
bioximiuHi poriecu, 1o nepediraroTh Npy OJepKaHHI PiAKOTro OiomaiMBa 3a BUKOPUCTAHHS PI3HUX
BH/IIB CHPOBHUHH.

7. TazononibHe manugo (6ioras, 6i0BojeHb). MeToau o/iepKaHHS Ta CHPOBUHA.

8. Buam GiopeakTopiB Ta iX 3aCTOCYBaHHS B 3aJICKHOCTI BiJl BUJIIB CUPOBHHH.

9. bioximiuHI IpolLiecH, 10 BiI0OYBAIOTHCS B IPOIEcax oJiep:KaHHs Oiora3y Ta BOJIHIO.

10. TeopeTnuHi OCHOBHU €KCTparyBaHHS.

11. BupoOHUITBO eKCTPaKIiTHUX MpemapariB 3 010CHPOBUHU ( HACTOSIHKH, EKCTPAKTH, TOPMOHH,
edipHi Macia, GEPMEHTH TOIIIO).

12. Ximiuni TexHomOTrIi IepepoOku 6Giomacu B 6a30B1 OpraHidHi pedoBHHH (TIPOITi3, TiPOITI3 TOIIO).
13. XimiuHi NPOIYKTH, IO OAECPKYIOTh 3 LIETIOI030BMICHOT CHPOBUHHU.

14. Opnepxannst pypdypoiry Ta IpOAYKTIB HOTO IIepepoOKH, JICBOTIFOKO3aHIB Ta MPOIYKTH, IO 3 HHOTO
OJICP>KYIOTb.

15. IleHTO3aHM Ta NPOAYKTHU iX MEPEPOOKHU.

16. BukopucTtaHHs pOCIUHHUX OJIiH JJIs1 BAPOOHUIITBA MTOJIIMEPHUX MaTepiaiB.

17. Metoau nepepoOKH JITHIHY.

18. BigminnocTi HadTOXiMil Ta PEepPMEHTATUBHOI IEPEPOOKH OiomacH.

19. TlepepoOka eraHomy B pi3Hi XiMi4HI IPOAYKTH (KPOTOHOBHH albJeTil, MiKOJIIHH, MiPHIUH,
HIKOTHHaMIJI, €TUJICH TOIIIO).

20. MikpoopraHi3mMu Ta IpOIECH OTPUMaHHS OPraHIYHUX KUCIIOT Ta MPOJYKTIB 3 HUX

21. BiomonimMepu 3 KPOXMAJII0, MIKPOKPUCTAIIYHOT LIETIOJIO3U Ta METUJILIETIOJIO3H.

22. OpepxaHHs MOJIAKTATIB TA MOJITIPOKCIaIKAHOATIB.

23. Henoniku OioniacTuky.

24. TexHounorii BUpoOOHUIITBA O10MOIIMEPIB.

25. Meroau ytuiizanii 6iononimepis. [Ipobiemu ta TexHo0r11

SARNANE ol



Honarok 4

BapianTtu JIKP

3anpornoHyBaTH TEXHOJIOTIUHY CXeMy MepepoOKH IeT0I030BMICHOT CHPOBHUHU B Oioras.
3anpornoHyBaTH TEXHOJOTIYHY CXeMy MepepOOKH IEITH0II030BMICHOT CHPOBUHU B 010BOICHB.
3anpornoHyBaTH TEXHOJOTIUYHY CXeMy OJepKaHHS 010/1M3€II0 3 MiIKPOBOJIOPOCTEH.
3anporoHyBaTH TEXHOJIOTIYHY CXEMY OJIep KaHHS 010IU3eII0 3 TPHUOiB.

3anponoHyBaTH TEXHOJIOTIUHY CXeMy MepepoOKH THOO B Oioras

3anporoHyBaTH TEXHOJOTIYHY CXeMy IepepoOKH MOCIIiay B 6iora3 Ta yTHIi3aIis BiIX0/IiB
3anpornoHyBaTH TEXHOJOTIUYHY CXEMYy OTPHMAaHHS PIIKUX JIKApCHKUX TMpenapaTiB 3 POCIMHHOL
CHPOBHHH.

8. 3anpomnoHyBaTH TEXHOJIOTIYHY CXEMY OTPHUMAaHHS TOPMOHIB 3 POCIMHHOI CHPOBHHH.

9. 3amporoHyBaTH TEXHOJOTIYHY cxeMy oTpuManHs [1I'A 3 MmikpoBogopocTeit

10. 3amporoHyBaTH TEXHOJIOTIYHY CXeMY OTPUMaHHs O10MJIACTUKY 3 MOJNIJIAKTATY.

11. 3ampomoHyBaTH TEXHOJIOTIUHY CXeMYy OTPUMaHHs O10IUIACTHUKY 3 POCIMHHOI CHPOBHHH.

12. 3pobuTtu MOpiBHAIBHUIA aHAJII3 TEXHOJIOTIH OTPUMaHHS O10TUTACTHKY.

13. IIpoBecTu aHamiz MeTo/liB iHTeHCHU(IKAIIi] poliecy OTpUMaHHs 0i0rasy.

NHownbkLd =

Po0ouy nporpamy HaB4YaIbHOI AMCHHUILTIHM (cHi1alyc):

CkJi1aieH0 TOKTOpOM TEXH. HaykK, 3aB.Kadenpu OloeHepreTuku, 0i0iHPOPMATHKU Ta €KOOIOTEXHOIOTIT
I'oy6 Haraniero bopuciBaoro

YxBajeno kadenporo OioeHepreTuku, OloiHGopMaTHKu Ta ekoOioTexHosorii (mpotokos Ne 19  Bifg
27.06.25)

IMoromxkeno Metonuynoro koMiciero pakynbtety (mpotokon Ne 6 Bixg 30.06.25)

OmnoBJjieHo Ta norogaxkeHo Meroanunoro komicietro @BT (mpotokon Nel Bix 10.10.2025 p.) B wactuni
YMOB OTPUMaHHS PEHTUHIOBOI CEMECTPOBOI OL[IHKH.



