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Mporpama HaB4Ya/bHOI AUCLUNAIHU

1. Onwuc HaB4YanbHOI AUCLUNAIHMY, il MeTa, NnpegMmeT BUBYAHHA Ta pe3y/IbTaTu HaBYaHHA

AKTyanbpHICTh JUCHUIUTIHU «BogopocTi B 6i0eHepreTHIli Ta IHIIKUX Tary3sX MPOMHUCIOBOCTI
» IS CTyI[eHTiB JIPYTOoTo PIBHS BHUIOI OCBITH TOJSTAE€ Y HaJlaHHI 3HAHb 3 KyJIbTHBYBAHHSI
MiKPOBOZOPOCTEH JUIsi OTPHMAHHS HOBHX KOPHCHHX INPOJYKTIB PI3HOrO NMPU3HAYCHHS, 3MIHU
MeTabomi3My KIITHH Ml €0 XIMIYHUX Ta (i3udHEX pakTopiB cepenoBuia. ToOTO BUBYAETHCS
3MiHa MeTa60J113My KIIITUH T JTI€0 p13HI/IX bakTopiB ISt po3p061<1/1 TEXHOJIOT1! 3 OTpUMaHHS
KOPHCHHX NPOAYKTiB. Taki 3HAHHS € MATPYHTSIM Ul 3JaTHOCTI KepyBaHHs Ol0CHHTCTHYHHMH
MPOIIECaMU JIJIsl CTBOPEHHS HOBOi O10TE€XHOJIOTIYHOT MPOYKIIii.

Metoro nuctumiaind € (HOpMyBaHHS y CTYJACHTIB 3/IaTHOCTEH: OBOJIOJIHHS CY4YaCHUMU
3HAHHSMHU 100 MPOIIECIB, SIKi MepediraroTh B MIKPOBOAOPOCTSIX MiJ i€t (PaKTOPiB CEpeIOBUIIIA,
Ui BJOCKOHAJCHHS OIlOJOTrIYHMX AareHTiB 1 IMABHINECHHS IiX OIl0JIONiYHOI aKTHBHOCTI;
BUKOPHCTOBYBATH 3HAHHS MO0 NUIAXiB O10CHHTE3y IIHHUX METAOONITIB ISl BIOCKOHAJIEHHS
010TeXHOJIOTIH TX OJIep )KaHHsI; MPOBEACHHS aHaJI3y O10JIOTIYHUX MPOIIECIB HA MOJICKYJIAPHOMY 1
KJIITHHHOMY DIBHSX; 3AIHCHIOBAaTH IOIIYK HEoOXigHOi iH(opmarii B HayKoBii 1 TexXHIUHIN
JmiTepatypi, 0a3ax JaHUX Ta IHIIMX JpPKepesax; po3poOssTH HOBI OIOTEXHOJOTIYHI 00’€KTH 1
TEXHOJIOT11 Ta MiIBUIYBaTH €(EKTHUBHICTh ICHYIOUHX TEXHOJIOT1H HAa OCHOBI €KCIIEPUMEHTAIbHUX
Ta/ab0 TEOPETUYHHUX JOCIIKEHb; TUTAaHYBAaTH 1 BAKOHYBAaTH €KCIIEPUMEHTAIbHI POOOTH B Tamy3i
610TeXHOJIOTIT 3 BUKOPUCTAHHAM CyYaCHHMX OOJIaJIHaHHS Ta METO/IB, IHTEpIPETYBAaTH OTPUMAaHi



http://roz.kpi.ua/

JlaHl Ha OCHOBI CYKYIHOCTI CYy4aCHUX 3HaHb Ta YSBJIEHBb MPO 00 €KT 1 MPEIMET TOCIiIKCHHS,
poOUTH OOTPYHTOBaH1 BUCHOBKH.

OcHoeHi 3a80aHHA ducyunaiHu —
HalllJIeHI Ha HaJaHHA CTYJCHTaM 3HaHb, BMiHb Ta HAaBUYOK Y BHUPIMICHHI NPaKTHYHUX 1
TEOPETUYHMX 3aB/aHb, IOB’S3aHUX 3 IpoOieMaMH 3a0e3leUeHHs] JKUTTEAISUIBHOCTI Ha
MOJICKYJISIPHOMY, KJIIITHHHOMY, OPTaHi3MEHOMY PiBHSX.
B pe3ynbraTi BUBUEHHS JUCUMILUIIHU CTYAEHTH OAEP>KaTh TaKl IPOrpaMHi pe3yJIbTaTu:
3HATU Ta OLIHIOBAaTH OCHOBHI METOJWYHI NPUHAOMHU KYyJIBTUBYBAHHS €yKaplOTUYHHUX KIITHH
TBAaPUHHOIO Ta POCIMHHOIO IOXOJDKEHHS, pO3pOOJISITH HOBI TEXHOJIOTIi iX 3acCTOCYBaHHS Y
HAYKOBUX IUISIX, MEIUIIMHI, CLTBCBKOMY TOCIIOJIaPCTBI TOIIIO;
MaTd HaBUYKM BUJJICHHS, iAeHTH(diKamii, 30epiraHHs, KyJIbTUBYBaHHSA, 1MMOOuTI3aIlii
010JIOriYHUX areHTiB, 3A1MCHIOBATH ONTHMI3allil0 MOKUBHUX CEPEOBHUI, OOMpAaTH ONTUMAIbHI
METOAM aHali3y, BUAUICHHS Ta OYMIIEHHS LUIbOBOIO IMPOJYKTY, BHUKOPHCTOBYIOUHM CyYacHi
010TEeXHOJIOTIYHI METOAM Ta MPUIOMH, IPUTAMAHH] TIEBHOMY HamNpsMy O10TE€XHOJIOTI1.

3unanna:

- MIKpO- Ta MAaKpOMOJICKYJIIPHUHN CKJIa]l MIKpOBOJIOPOCTEH

- (i3UKO-XIMIYHUX METO/IIB, 10 3ACTOCOBYIOTHCS JIsI MiBUIIICHHS BMICTY JMiiB a00 1HIITHX
PEUOBHH B KIIITHHAX MIKPOBOJOPOCTEH;

MEXaHi3MHU YTBOPEHHS JIMiIiB PI3HUX KJIaciB B MIKPOBOJOPOCTSX;

METO/M aHaJi3y KOMIIOHEHTIB JIIIMIHOI (ppaKiii,

Kkiacudikaiiro MiKpOBOAOPOCTEH Ta iX MeTaboJIi3M.

YMIHHS!

- KynpTuByBatH MiKpoBO#OpocTeil B  OlosoriyHux cucremax (Qoropeakropu) 3a
BUKOPUCTaHHS Pi3HUX THIIIB TO’KUBHOTO CEPEIOBUINA,;

- BUJUIEHHS Ta aHATI3y PEUYOBUH 3 MIKPOBOJIOPOCTEH;

- 3aCTOCOBYBATH 3HaHHS CKJIaQy Ta CTPYKTYPH KJIITHH JUIi BU3HAYEHHS palliOHAJIBHUX YMOB
KYJbTUBYBAHHS JIJIsI CTBOPEHHS HOBOT 010T€XHOJIOTTYHOT TPOTYKIIi{

- - 3JIHCHIOBaTH XIMIYHUN KOHTPOJIb (BU3HAUYEHHS KOHIIEHTpALlli pO3UMHIB Je31H(IKyBaTbHIX
3ac001B, TUTPYBaJIbHUX areHTIB, KOHIIEHTPAI[ll KOMIIOHEHTIB MOKUBHOTO CEPETOBUILA TOLIO),
TEXHOJIOTTYHUN KOHTPOJIb (KOHIIEHTpALli JKepes BYTJICII0 Ta a30Ty TOILO Y KYJbTypalbHiil
PiAMHI, KOHIEHTpalii HIOBOTO MPOAYKTY);

- - aHali3yBaTH 010TEXHOJOIYHI MPOLECH HAa MOJEKYJISIPHOMY Ta KJIITUHHOMY PiBHSX

- - BUKOPUCTOBYBATH 3HAHHS NpPO LUIIXU OIOCHHTE3Yy MPAKTUYHO LIHHUX METa0OJITIB s
BJIOCKOHAJICHHS 010TEXHOJIOT1H 1X ofep>KaHHs

2. MpepeKBi3uTU Ta NOCTPEKBI3UTU AUCUUNANIHU (Micue B CTPYKTYPHO-NOriYHiii cxemi
HaBYaHHA 33 BiANOBIAHOIO OCBITHLOI NPOrpPamolo)

Hucnumina "BogopocTti B 610€HEPreTHIl Ta IHIIMX TaTy3s1X TPOMHUCIOBOCTI" 6a3yeThCs Ha

3HAHHSX, 1[0 BUKJIAIAI0THCS B IIUKIAX (QyHIAMEHTATBHUX Ta MPOQECiitHO-OpI€HTOBAHUX AUCHUILIIH 3
ximii, 610J10Ti1 KIITHHH, 610X1Mii, MPOMHUCITIOBOI Gi0TexHOIoT1i. OepkanHi 3HaHHS € Oa30BUMH JIJIsI
MIPOBEJICHHS JIOCIIDKEHb 32 BUKOPUCTAHHS MIKPOBOJOPOCTEH I OTPUMAHHS KOPUCHUX MTPOTYKTIB
PI3HOTO pU3HAYEHHS.

3HaHHS, OTPMMaHI Ha OCHOBI JIaHOTO KYpCY, CTYJAEHTH BHKOPHCTOBYIOTH IpH 0OpOOILi

pe3yNbTaTiB 1adopaTOpHUX POOIT, MPOBEAEHHI JOCTIKEHb OyTOBH Ta BIACTHBOCTEH O10JOTIYHHX

00'€KTIB — TMPOMYIEHTIB JIMIIB 3a BHKOPUCTAHHS Cy4YacHUX (OCBOEHHMX B PaMKax BUBYEHHS ITi€l
JTUCIUIIIIHKA) METOIB Ta METOAMWK, TMPU Yy4YacTl y HAYKOBO-AOCTIAHINA poOOTi, MpU BUKOHAHHI
JTUTIIIOMHOI pOOOTH YM MPOEKTY, a TAKOXK MPU BUKOHAHHI JOCIIIHOT POOOTH B HAYKOBUX YCTAHOBAX,
abopaTopisiX Ta HAYKOBO-AOCTIAHUX IHCTUTYTaXx.



3. 3micT HaBYaNbHOI AUCUUNAIHU

Poznin 1. Po3aia 1. Cucremaruka, mopgoJiorisi, MeTado1i3Mm BogopocTeii
Tema 1.1 3aranpHa XxapakTepucTUKa HIDKYUX pocianH. CHHBO-3e1eHi BotopocTi. BogopocTi uepBoHOi Ta
’KOBTO1 NITMEHTHUX TPYIIL.
Tema 1.2 .3eneni BogopocTi
Poznin 2. KyJpTHUBYBaHHSI Ta 0O/IepPKaHHs KOPUCHHUX MPOAYKTIB 3 MiKpOBo0pOCTeii
Tewma 2. 1. KynbTuBYBaHHS MiKPOBOJIOPOCTEH
Tema 2.2. OneprxkaHHs IPOTYKTIB

4.Has4yanbHi maTtepianu Ta pecypcu

PekomeHOo8aHa nimepamypa
basosa
1. 3onomapwosa O.K., lllntokoBa €.1., Cupamr O.0.Muxaiinenko H.®. IlepcnekTnBu BUKOpUCTaHHS
MikpoBoopocTeit y 6iotexnounorii // K.: Anpreprpec, 2008.-235¢.
2.Ugwu C.U. Photobioreactors for mass cultivation of algae / C.U. Ugwu, H. Aoyagi, H. Uchiyama //
Bioresource technologie. — 2008. - Ne 99, Issue 10. — pp. 4021 — 4028.
3.Chisti Y. Biodiesel from microalgae / Y. Chisti // Biotechnology Advances. — 2007. — Vol. 25 — pp.
294-306.
4.A Closer Look at Biodiesel Production, under edition of Luisa Rios / N.B. Golub, I.1. Levtun //
Nova publishing, 2019, 317 pp.
5Tony6 H.b., Jleeryn LI. Bogopocti B OioeHepreTuili Ta IHIIMX Taly3sX MPOMHUCIOBOCTI.
JIa6oparopuuii npaktukyM. KIII im. Iropst Cikopeskoro, 2020, 59 crop.

6. Kocrikos 1.1O., [Ixaran B.B., leMmuenko e.M., boiiko 0.A., boiiko B.P., Pomanenko m.O. boranika.
onopocTi Ta rpubu HaBuansuuit nocionuk (min pegakuieto 1.FO.Kocrikosa ta B.B./[xaran),K:
KuiBcbkuii HanioHansHUM yHiBepeuteT im. T.I".IlleBuenka, 2004, 212c.

donomixHa
7. Becker E. W. Microalgae: Biotechnology and Microbiology / E. W. Becker — Cambridge
UniversityPress — 1994. — P. 295

IHgpopmayiiiHi pecypcu
https://pidruchniki.com/84325/tovaroznavstvo/produkti pererobki_vodorostey
https://fp.com.ua/articles/likuvalni-vlastivosti-vodorostey/
https://zhyvyaktyvno.org/news/vodorost-morskij-skarb
http://www.botany.kiev.ua/doc/vodorosli.pdf

HaBYanbHUM KOHTEHT
5.MeToauKa onaHyBaHHA HABYa/IbHOI gucuMniHu (OCBITHbOro KOMMOHEHTA)
JlekyiliHi 3aHAMMA

3acmocosyromeca cmpamezii GKMUBHO20 i KOEKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbCA
HacmynHUMuU memodoamu | mexHoA02iAMU: Memodu MpobsaemMHo20 Has4YaHHA (NpobaemHuli 8UKAaoO,
yacmkoso-rnowykosuli (espucmuyHa becida); iHpopmauiliHoO-KOMyHIKauiliHi mexHosnoeii, wo
3a6e3nevyyrome npobaemMHO-00CAIOHUUbKULU Xapakmep npouecy HABYAHHA mMA aKMuUBI3auito
camocmiliHoi pobomu cmydeHmis (enekmpoHHi npezeHmayii 028 AeKUiliHux 3aHAMb, BUKOPUCMAHHSA
aydio-, 8i0eo-niompumMKU Ha8YAAbHUX 3AHAMb, PO3PO6KA | 3aCMOCYB8AHHA HA OCHOBI KOMI 'tomepHUX
i mynbmumediliHux 3acobie meopyux 3a800aHs, i iH.).


https://pidruchniki.com/84325/tovaroznavstvo/produkti_pererobki_vodorostey
https://fp.com.ua/articles/likuvalni-vlastivosti-vodorostey/
https://zhyvyaktyvno.org/news/vodorost-morskij-skarb
http://www.botany.kiev.ua/doc/vodorosli.pdf

Hazpa temu J'IeKHﬁ Ta HepeniK OCHOBHHX ITMTaHb

3/m

1 | 3arajbHa XapaKTepUCTHKA HUKYUX POCIUH. . CHHbO-3€eJIeHi BOJOPOCTi.
3aranpHa XapaKTEPUCTHKA HIKYUX POCIMH; IPUHIUIINA CUCTEMATHKH, TOHATTS PO
«mirMeHTHi Tpynu». [IpokapioTuyHi Ta €yKapioTHYHI BOJOPOCTI.

Cunbo3eneHi  BOJOPOCTi;  CHUCTEMaTHKa, MOpQOioris, ocoOJMBOCTI  MeTaboIi3My,
Ipe/ICTABHUKU.

Jlimepamypa: [6]
Bopopocti 4epBOHOI Ta ’KOBTOI NIrMEHTHUX IPYII

c UepBoHi BOIOPOCTI; cucTeMaTuka, Mop(oJIOoTist, 0COOJMBOCTI METa00IIi3MY, TIPEICTABHUKH.
3aranpHa XapaKTEPUCTHKA BTy 30JI0TUCTI BOJOPOCTI; CUCTEMAaTHKa, MOP(OJIOTis,
0COOJIMBOCTI MeTaboITi3MYy, IpecTaBHUKHU. JKOBTO3€MeH], Oypi, 11aTOMOBI BOJOPOCTI:
cucTeMaTHKa, MopgoJIorisi, 0COOIUBOCTI META00IiI3My, IPEACTAaBHUKH.

Jlimepamypa: [6]

3 | 3eJseni Bogopocrti
Binnain 3eneni BogopocTi; cucreMaruka, Mophoioris, o0co0IMBOCTI MeTaboIi3My,
NPEJCTaBHUKH.

Jlimepamypa: [6]

4 KynbTHBYBaHHS MiKpOBOIOpOCTEH
CepenoBuiia i KyJIbTUBYBAaHHS BOJOpOCTEd. 3MiHA MOKMBHUX PEYOBMH Ta IX KUIBKOCTI y
CepeIoBUIII B 3aJIe)KHOCTI Bij KJaciB BojopocTell. B3aeM03B 30K €J1€MEHTIB JKUBJICHHS 3
MeTa0OoIIYHUMH MPOLIECAaMH Y MIKPOBOAOPOCTEN Pi3HUX KIIACIB.

Jimepamypa [1, 3]

5 BmuinB KinbKOCTI Ta CKJIagy CHOIYK KapOoHy, HiTporeHy, gochopy Ta cyabdypy Ha 3MiHY

MeTaboI1i3My MIKPOBOJIOPOCTEH.
Jimepamypa [1, 3]

6 BB KiAbKOCTI MOXHBHMX PEUYOBUH (CIIONYKH METaliB) HAa PO3BUTOK BOJOPOCTEH.
B3aeM03B’5130K MeTaliB pU BUPOLLYBAHHS MiKpOBOOpocTeil. 3MiHa MeTabo1i3My MpH 3MiH1
MOXKUBHOT'O CEpPEIOBUILA.

Jlimepamypa [3]

7 BrnuB mokxvBHUX PEeYOBMH Ha SIKICHUM Ta KUIBKICHUN CKJIAJ JIIMIAIB Y MIKPOBOJOPOCTI

Chlorella vulgaris. Jlimian MikpoBOIOpOCTEid, X OI0OCHHTE3.
Jlimepamypa [3,4]

8 B ¢iznunmnx Ta XiMiuHEX (hakTOpiB (OCBITICHHS, TEMIIEpaTypa, onpomineHHs, pH) Ha

npupict 6iomacu Ta 3MiHy MeTaboI1i3My BOJOPOCTEH.
Jlimepamypa [2,3,4]
9 3MiHa SKICHOTO Ta KIJIBKICHOTO CKJIaay JIMiAIB pu Ail (pi3udHuX (pakTopiB. [HIII KOpUCHI

PEYOBHHH, SIKI MOYXHA OTPUMATHU 3 MIKPOBOJOPOCTEH.




Jlimepamypa [2,3,4]

10 OpepskaHHS €HeProHociiB
Mertoau BiAAIICHHS MIKPOBOJOPOCTEH BiJl KyJIbTypalbHOTO cepenosuma. Puoraris,
HeHTpU(YTyBaHHS, OCA/DKCHHS, dis YJAbTpa3ByKy Ta iHmi ¢izuudi ¢akropu. Mertoau
BUJIJICHHS, OYMINCHHS  Ta aHajizy JimigHux ¢pakmii 3 BomopocTed (pi3HI BUIM
xpomarorpadii). OcoOauBOCTI oaepKaHHS O10U3EIBHOTO IMMaJbHOTO 3a BHUKOPHUCTAHHS
MIKpPOBOJIOPOCTEH SIK CHPOBUHH.

Jlimepamypa [3,4]

11 Tunu GoTo peakTopis.
Jlimepamypa [2,4],

12 MeTtoau ofepkaHHs pi3HUX MPOAYKTIB (BiTaMiHiB, aHTUOIOTHUKIB TOIIO) 32 BUKOPUCTAHHS
MIKpPOBOIOPOCTEH.
Jlimepamypa [2,4],

13 BuxopucranHs BojopocTeli 'y cimbChKOMY rocmomapcti.  IlepepoOka  BigxomiB
MIKpPOBOIOPOCTEH Ta MOOIYHKUX MPOIYKTIB OJepKaHHs 010AM3ETBHOTO MAIBHOTO y 6ioras ta
BOJICHb.

Jlimepamypa [4],

JlabopaTopHi 3aHATTA
OcCHOBHI 3aBAaHHSI LIUKITy TJAOOPAaTOPHUX 3aHSATh:
CTYJEHTH IMOBUHHI HAaBUUTHUCH MPOBOJUTH O1OXIMIYHMI EKCIIEPUMEHT 3a 3aJaHOI0 IHCTPYKIIEI0 Ta
BIZITOBIIHUM 3aBIaHHIM,
MpaIloBaTy 3 JabopaTOpHUM OOJaTHAHHSAM, PEaKTUBAMU Ta HAUOUIBII MOMTUPEHUMH O10XIMIYHUMHU
pEUOBHHAMY;
MIPUTOTOBJISATH PO3YMHHM 3a/1aHO1 KOHIIEHTpAIlll, aHaI13yBaTH BJIACTUBOCTI 010MOJIEKYJI TOIIO;
BHU3HAUYATH BJIACTUBOCTI O10JIOT1YHOTO MaTepiaiy.

Kinbki
Ne Hasga naboparopnoi pobotu .
3/ aym.
TOJIMH
1 KynbTuBYBaHHS MIKpPOBOJIOPOCTEH Ha PI3HUX CEPETOBUINAX. 4
Jlimepamypa [5]
2 Brmus ¢aktopis cepenoBuiia (OCBITIECHHS, CKIal KUBUIBHOTO CEPEIOBUINA)
Ha MpHpicT 010Macu BOJOPOCTEM. 4
Jlimepamypa [5]
3 BuineHHs nimiiiB 3 MIKpOBOJIOPOCTEH. 4
Jlimepamypa [5]
4 Amnauni3 minigHoi ¢paxiii.
) 2
Jlimepamypa [5]
5 KynbTuByBaHHS MiKpOBOIOpPOCTEH 32 BUKOPHCTAHHS PI3HUX JDKEpET KapOOHY 4
Jlimepamypa [5]
6 [Ipupict BomopocTeil Tia BIUIMBOM PI3HUX (AKTOPIB  OTOUYIOUOTO 6
cepeIoBHIIIa.




Jlimepamypa [5]

7 MopaynbpHa KOHTpOJIbHA poOOTa 2

8 3aiik 2

6.CamocrtiitHa poboTta

CamocmiliHna poboma cmydeHma no OUCUUniHi BKAKOYAE MNi020MOo8Ky 00 ayOUmMOopHUX 30HAMb
(36 200uH), MOOYn1bHOI KOHMPOAbHOI (4 200uHU), Nid2zomosKa 00 3aniky (6 200uH), AKP (10 200.)
10 200 0517 8UBYEHHA MeM, W,0 BUHOCAMbCA 071 CAMOCMIiHO20 0nNpPaut08aHHA.

6. CamocriiiHa po6oTa

Kinbkic
Ne 3/m Hazpa Temu, 1110 BUHOCUTBCS HA CAMOCTIiiTHE OIpalfoBaHHS e
TOJIUH
CPC
[IpoananizyBatu MaTepian, MIOA0 CHHBO3EICHHUX BOJOPOCTEH QIiopn
1 Ykpainu; BUIH, OO0 BUKIIMKAIOTh TOKCUYIHE [IBITIHHS BOIH. 1
Jlimepamypa [6] inmepuem pecypcu
OmnpauoBaTi MaTepial, o040 TPAKTHYHOTO BUKOPUCTAHHS HU3KU BUIIB
2 YEPBOHHMX BOJOPOCTEH. 1
Jlimepamypa [6]
AHani3 ¢uopu 30J0THCTHX, )KOBTO3CJIICHUX, OYpHX, JIaTOMOBUX BOJIOPOCTEH: Y
3 BOJIOMMaxX YKpaiHu 1
Jlimepamypa [6]
[IpoananizyBatu BUIOBHMH CKJaja 3€JlE€HHUX BogopocTed (uopu Ykpainu, ix
4 3HAYCHHS. 1
Jlimepamypa [6]
[IpoanamizyBat Ha sKi TporecH MeTaboni3My BIUIMBAIOTh EIEMEHTH
5 JKUBIICHHS. 1
Jlimepamypa [3,4]0onomisxcua
BruuB cnonyk MaHrasy, Kajito, HaTpio Ta Marito Ha NpOAyKYBaHHS JIIIi/IiB
6 MiKpPOBOIOPOCTSIMHU 1
Jlimepamypa [3,4]0onomisxcua
7 BrmuB ¢izuunux (hakropiB Ha PpO3BUTOK BOJOPOCTE. 1
Jlimepamypa [4]
8 [TpoBecTu NOPIBHAHHS METO/IIB BUJIIJICHHS] MIKPOBOJAOPOCTEM 1
Jlimepamypa [0onomidxncual
["azopinuana xpomaTorpadis. BusHaueHHs pi3HUX KJIACiB JIiITIIIB METOAaMH
9 xpomarorpadii 1
Jlimepamypa [0opomidxcua
10 MeTtou aHaizy MeTaboMITiB BOJIOPOCTE 1
Jlimepamypa [0onomidcua] inmepuem pecypcu




MoniTMKa Ta KOHTPO/Ib
7.MoniTMKa HaBYaNbHOI AnucuUNiHU (OCBITHbOro KOMMOHEHTA)

Monimuka w000 OednaiiHie ma nepecKknadaHHAa: Pobomu, AKi 30aromMeca i3 NOPYWEHHAM
mepmiHie 6e3 MosamcHUX MPUYUH, OYiHIOIOMbCA HA HUXYY OUIHKY. lNepecknadaHHA mem (modynis)
8i06y8aEMbCA 30 HAABHOCMI MOBAXHUX MPUYUH.

Moaimuka ma npuHyunu akademiyHoi dobpoyecHocmi susHa4veHi y po30ini 3 KodeKkcy yecmi

HauioHanbHo2o mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHivHull iHcmumym imeHi

lzops Cikopcbkozo». [lemansHiwe: https://kpi.ua/code. BukopucmaHHa 0odamkosux Oxcepesn
iHpopmauyii nNid Yac oyiHBAHHA 3HAHb 3a60poHEHO (y m.4. MobinbHux Oesalicis). MobinbHi npucmpoi
00380/9EMbCA BUKOPUCMOBYBAMU AUWeE Mi0 Yac OH-AalH Mecmy8aHHA MA BUKOHAHHA PO3PAaXyHKie.

Hopmu emuyHoi noeediHku: Hopmu emu4Hoi nogediHKku cmydeHmis i npayieHUKie 8u3Ha4YeHi y
po30ini 2 Kodekcy uyecmi HauyioHanbHO20 mMexHiYHO20 yHisepcumemy YKpaiHu «KuiscoKuli
nonimexHiyHul iHcmumym imeHi lzops Cikopcbkozo». emansHiwe: https://kpi.ua/code.

VY Bunajky BUSIBJIEHHS akajeMiuyHoi HenqoOpouecHocT! (mariary B JIKP, cnucyBanHs mpy BUKOHaHHI1

MKP a6o 3anikoBoi poOOTH TOIIO): poOOTa HE OIiHIOETHCs. [Ipu MOBTOpOMY HAaNMCaHHS OIlIHKA
3HMKYeTbes Ha 20 %.

Moaimuka w000 8idsidyeaHHA: BidgidysaHHsA neKkyil, MPAKMuYHUX 3aHAMbL, Ma 1a60paMopPHUX
pobim, a maxkox< si0CymHicme HA Hux, He OyiHemMbcA. OOHAK, cmydeHmam peKoMeHOYeEMbCA
8i08i0ysamu 3aHAMMA, OCKifIbKU HO HUX BUK1AOAEMbCA meopemuyHUlU Mmamepian ma po38usaromscsa
Hasu4Ku, HeobXiOHi 0514 (hOpMyBaHHA KomremeHmHocmedl, 8U3HA4YeHUX CMAHOApPMoOM ocg8imu.
Cucmema OYiHHOBAHHA OPIEHMOBAHA HA OMPUMAHHA 6anie 30 AKMUBHICMb cCmydeHma, a MAakKoMC
BUKOHAHHA 3480aHb, AKIi 30aMHi po38UHYMU NPAKMUYHI YyMIHHA ma HA8UYKU. 3a 06’eKmMuUBHUX NPUYuUH
(Hanpuknad, xeopoba, npayesnauwmysaHHs, MIHHAPOOHE CMAXCY8AHHA MOW0) HABYAHHA MOXeE
8i0bysamuca 8 oH-1alH popMi 30 MO200HEHHAM i3 KePiBHUKOM Kypcy.

8.Buau KOHTPOIO Ta PeMTUHIoBa CUCTEMA OLIHIOBAHHA pe3ynbTaTiB HaBYaHHA (PCO)

MomoyYHuili KOHMPOAL: BUKOHAHHA Ma 3axucm nabopamopHux pobim (42 6anu), MKP(40 6anis),
JIKP (18). 3azanbHa cyma banis 3a cemecmposy pobomy — 100 6anis. [JoknadHiwa iHpopmauyis ujo0o
MoMoYH020 KOHMPO Ma Kpumepiie oyiHoeaHHA HasedeHa 8 PCO 3 ducyunsainu. (Jodamok 1)

KaneHOapHuli KOHMponb: nposodumeca 08ivi HO cemecmp AK MOHIMOPUHZ MOMOYHO20 CMAHY
BUKOHOHHSA 8UMoe cunabycy.

Cemecmposuli KOHMposov: 3asiK. 3aeanbHa cyma 6anie Ha ekdameHi — 100 6anis. [loknadHiwa
iHgbopmayis wodo nposedeHHA ma ouiH8aHHA HasedeHa 8 PCO 3 ducyunsiHu.

Ymoeu OonycKy 00 cemecmposo20 KOHMPOMw: cemecmposuli pelimuHe ei0 50, HanucaHHA
MKP,/IKP, 3axucm ycix nabopamopHux pobim.

Aopatok 1

INOJIOKEHHA
NP0 PeHTHHIOBY CHCTEMY OL[iHKH YCHILLIHOCTi CTY/AeHTiB
3 TUCHUILIIHY “BomopocTi B 610€HEpreTHIll Ta 1IHIIMX Taly35SX MPOMUCIOBOCTI
JUTs ceriaabHOCT1 162 "6loTexHoorii Ta 6io1HXeHepis ",
@daxynbTeTy 610TeXHOJIOT1T 1 610TEXHIKI
([Jpyruit maricrepcbkuii piBeHb, JeHHA (JopMa HaBUAHH)

Po3nonin HaByabHOTO Yacy 3a BUJAMU 3aHATH 1 3aBJIaHb 3 AUCIUILTIHY 3T1IHO 3 pOOOYNM HaBYATHbHUM
IUIAHOM

Cem | HaBuansau | Po3momin HaB4aIbHUX T'OJUH KonTponbHi 3axoau

ecTp | ¥ 4ac



https://kpi.ua/code

Kpe | Akan.| Jlekuii | [Ipaktuun| J1a6. CPC MKP |AKP Cemec.
IUTH | TOL. 1 poboTu arecTaill.
2 4 120 |18 18 84 1 1 3aITiK

PeliTunr crynenTa ckianaeTbes 3 0ajiB, 110 BiH OTPUMYE 3a:

1. BuKOHaHHS Ta 3axXHUCT 6 TabopaTOpHUX POOIT;
2. KOHTPOJIbHOI po0OTH 2
3. JKP

Cucrema peiiTHHIOBHUX (BaroBux) 0ajiB 3aHATH | PeMTHHIOBHUX OLIHOK MO BHJAAaX KOHTPOJIIO 32
pik

jﬁl Bun xonTpoto Ban KinpkicTh Cywma GamniB
JIaboparopHi poboTn
- BaroBui 0ai rk 7 6 42
- IOy CK 1
- 00poOKa pe3yNbTaTiB i 3aXUCT* 0-6
MopynsHa KOHTpOJIbHA poOoTa
2. -BaroBUi Oair rk 20 2 40
- SIKICTh BUKOHAHHS** 0-29
JIKP 18 1 18
3. SIKICTh BUKOHAHHS*** 1-18
4 Bcworo 100

* - JlabopaTtopHi po6oTu OGpoOka pe3ybTaTiB 1 3aXUCT (3aXUCT BKIIOYA€E 3HAHHSA 3 JIEKIIHHOTO
MaTtepiaiy 3a TeMOI0):
NpaBUIBHO O0(opMIiIeHa poOOTa 3 TOBHUM BHMCHOBKOM — 1 Oa;

MTOBHA BIAMOBIJIb HA €KCIPEC KOHTPOJIb - 6 Gany;
HEIOBHA BIAMOBIIb - 5-4 Ganu;
HE3a0B1JIbHA BiIIOBIIb - 0-3 Gautis.

** - SIKicTb BUKOHAHHS MOJYJIbHUX KOHTPOJBHHUX POOIT:

MIOBHA PO3KPHUTA BiIOBIIb -19-20 6anis ;
MMOMHJIKA B OJJTHOMY 3aBJIaHHI a00 HETOBHA BIJIOBIIb B IBOX 3aBIaHHAX -16- 18 Gauis ;
IIOMMJIKA B IBOX 3aBJaHb a00 HEMOBHA BIAMOBIAL B 4 3aBIaHHAX - 12- 15 Ganis;
poboTa He 3apaxoBaHa - 0 -11 6Gauris.
** - Sxicte BukoHaHHs J[KP:

MTOBHA PO3KPHUTA BiJIIOBIIb -17-18 6aiB ;
HEe3HayHa OMMJIKA a00 HEITOBHA BIIIIOBIIbL -14- 16 Oauis ;
rpy6a nmommika abo HEOOTrpyHTOBaHA BIATOBIAbL - 11- 13 Gamnis;
poboTa He 3apaxoBaHa - 0 -10 6autis.

Po3paxynok mxkaun (R) peidTunry

Cyma BaroBux 0ajiiB KOHTPOJIBHUX 3aX0/liB IPOTSITOM CEMECTpPY CKIIAJAE:
R =42 +18+40 =100 Gaunis:

PetiTHroBa mkajga 3 JUCHUILIIHE ckiagae R = 100 Oais;



Heo0xigHOI0 yMOBOIO [UIS OJEpKaHHs 3alliKy aBTOMAaTOM € 3apaxyBaHHS YCiX JaOopaTOpHUX poOOiT,
BUKOHAHHS Ha TIO3UTHBHY OIIIHKY MOIYJbHHMX KOHTpOJbHHX po0iT, JIKP ToOTO 3aranmbHuii pedTHHT
Oinpire 60 OamiB. J[ns migBUIIEHHS OIIHKM MPOBOAMUTHCS 3allikoBa poOota. [Ipu npomy monepeanii
PEUTHHT aHYJTIOETHCA.

PyOixHi (rutanosi atecranii). CTyneHT moBHHEH HaOpatu OamiB:: 1 arecTamis — «3apaxoBaHoy - 20 OaiiB
(40 — makcumym), 2 atecraitis — 40 6amis (80 — MakcuMyM).

Jlo 3aJiKy JOMYyCKarOThCsS CTYIEHTH, siKi HaOpamu Oinbine 50 GamiB 3axucTUIN j1abopaTopHi podOTH 1
Harcana MKP Ta JIKP Ha mo3uTHBHY OIlIHKY.

[TimcymKoBa o1liHKa SKOCTI 3HaHb 3 JUCITUIUIIHU BU3HAYAIOTHCS 32 TPAAMIIIHOIO 4-PiBHEBOIO MIKAJIOK Ha
0a31 IHaUBIIyaIbHUX TOTOYHHX OIIHOK 33 TAKOK HIKAJIOH):

PeliTunr Tpaauuiiina oriHka
95<R<100 BiaminHo
85< R<94 Hyxe nobpe
75 <R<84 Jlobpe
65< R<74 3a/10BIJIBHO
60<R <64 JlocTaTHBO
R<60 HE3a0BLJIBHO

Ex3aminamiiftamii Oi1€T CKIIaaeThCs 3 5 MUTaHb, | TUTaHHS OIIHIOETHCS Y 20 OaiB.
[ToBHa BignoBiap Ha nmutanHs — 5 (18-20) Ganis

3pobiieni He3HauHi noMuTky — 4 (14-17) Gaii

CyTtTteBi nomunku y Bignosiai — 3 (12) 6aunis

Biamogini ue Bipai — 0-2 (0-11) Ganu.

[Ixana ex3aMeHaIMHUX OIIHOK:

3aranbHUM pEeHTHHT:

Pelitunr Tpanuiiiina orinka
95<R<100 BIIMIHHO
85< R<94 Hyxe nobpe
75 <R<84 n00pe
65< R<74 3aJI0BIILHO
60<R <64 JIOCTaTHBO
R<60 HE3aI0BIIBLHO

Honarok 2
[MutanHs HA MOAYIBHY KOHTPOJIBHY poOoTy No 1

["0J10BHI NIPUHIIMIIN CUCTEMATUKN HUILUX POCIIUH.

[lirmeHTHI rpymnu, 3arajbHa XapaKTepUCTHKA.

OCHOBHI BIIMIHHOCTI MK IPOKapIOTHYHUMHU Ta €yKapiOTUYHUMHU BOJIOPOCTSAMHU.
CunbO3e51eH1 BOJIOPOCTI, 3arajbHa XapaKTEPUCTHKA BIJUTLTY.

[TpuHIMIM CUCTEMATHKU CHHBO3EJIEHUX BOJOPOCTEM.

Oco6nuBocTi MeTabo113My Ta IIUTOJIOTIYHI XapaKTEPUCTHUKU CUHBO3EJIEHUX BOJAOPOCTEH.
Oco6auBOCTI PO3MHOKEHHS CHHBO3EJICHUX BOJAOPOCTEH.

3aranpHa XapaKTEPUCTHKA BLILTY TPOXJIOPO(ITOBUX.

Tunu MopdoIOTiuHOT CTPYKTYPH €yKapiOTUYHUX BOAOPOCTEN; MOACHITh SIBUILE
MOPQOJIOTTYHOTO Mapaenizmy.

10. OcHOBHI cIOCOOM PO3MHOXKEHHS €yKapiOTHUYHUX BOJIOPOCTENA.

11. 3aranpHa XapaKTepUCTUKA YEPBOHOT MIrMEHTHOT rpynu. YepBoHI BOIOPOCTI.

12. [TpuHIMIH CUCTEMATHKU YEPBOHUX BOJIOPOCTEA.

CoNoOR~WNE



13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Ocob6muBOCTI METab0Ii3My Ta LUTOJIOTIUHI XapaKTEPUCTUKN YEPBOHUX BOJOPOCTEH.
Oco061MBOCTI PO3MHOKEHHST YEPBOHUX BOJAOPOCTEH. JKUTTEBUI ITUKIT.

3aranpHa XapaKTEPUCTHKA JKOBTOI MIrMEHTHOT TPYIIH.

30JI0TUCTI BOAOPOCTI, 3arajibHa XapaKTEPUCTUKA BIILTY.

[TpuHIMNHA CUCTEMATHKH 30JI0TUCTUX BOAOPOCTEH.

Oco6mrBOCTI METa00J1I3MY Ta IIUTOJIOTIYHI XapaKTEPUCTHKH 30JI0TUCTUX BOJAOPOCTEH.
Oco6auBOCTI PO3MHOKEHHS 30JI0THCTUX BOIOpocTeil. JKUTTEBI IUKIIH.

JKoBTO-3€71€H1 BOAOPOCTI, 3arajibHa XapaKTEPUCTUKA BIIILITY.

[TpuHIMIIH CUCTEMATHKH JKOBTO-3€JICHUX BOJIOPOCTEH.

Ocob6muBOCTI METab0Ii3My Ta UTOJIOTIUHI XapaKTEPUCTUKHU )KOBTO-3€JICHUX BOIOPOCTEH.
JKUTTEBI IIMKIIN )KOBTO-3€JICHUX BOJIOPOCTEH.

JliaTOMOBi BOJIOPOCTI, 3arajbHa XapaKTepUCTUKA BIILTY.

[TpuHIUIH CUCTEMATHKH JIIAaTOMOBHX BOJOPOCTEH.

Ocob6muBOCTI METab0II3My Ta IUTOJIOTIYHI XapaKTEPUCTUKHU T1aTOMOBUX BOJIOPOCTEH.
JKUTTEBI IUKIIN 11aTOMOBUX BOJIOPOCTEH.

Bypi BoopocTi, 3araibpHa XapakTepUCTHKA BiILTY.

[TpuHIIMTIH cUCTEeMaTHKU OypUX BOJIOPOCTEH.

Ocob6muBOoCTI METab0IiI3My, IIUTOJIOTIYHI 1 TICTOJIOTIYHI XapaKTEPUCTHKH OYPHUX BOJOPOCTEH.
KutTeBi nukau 6ypux BoAOpPOCTEH.

KpinTogiToBi BogopocrTi.

PadinodiTori BogopocTi.

3aranpHa XapaKTePUCTUKA 3€JIEHOT MIrMEHTHOI TPYIIH.

3eneHi BOJIOPOCTI, 3arajibHa XapaKTePUCTHKA BIIJILTY.

[TpuHIMIH CUCTEMATHKH 3€JICHUX BOJOPOCTEH.

Oco06nuBocTi MeTaboi3My Ta IIUTOJIOTIYHI XapaKTEPUCTUKHU 3€JICHUX BOJIOPOCTEH.
JKUTT€EB1 IUKIIN 3€JICHUX BOJIOPOCTEH.

XapoBi BOJJOPOCTI, 3arajibHa XapaKTepUCTUKA BIAILTY.

[IpakTryHe 3HAYECHHS 3€JIEHUX BOJIOPOCTEH.

[TuTaHHs Ha MOAYJIbHY KOHTPOJIBHY poOoTy Ne2

N

ROoo~NoGOR~®

11.
12.

13.

14.
15.

16.

0.

CepenoBuiia Jyisi KyJbTUBYBaHHS PI3HUX BHJIIB BOAOpPOCTEil. OCOOIMBOCTI ISl PI3HUX KJIaciB
BOJIOPOCTEN.

B3aeMo03B’ 130K €1€eMEHTIB JKUBJIEHHS 3 METa0OIIYHUMHU MPOIECAMH Yy MIKPOBOJOPOCTEN PI3HUX
KJIaCiB.

Crnonyku kapOoHy sk eleMeHTa kuBieHHs. [lopiBHSUIbHA XapaKTepUCTHKA

BB koHIEHTpalii CoidyK HITPOT€HY Ha MPHUPICT BOAOPOCTEN

3MmiHa MeTaboJi3My IpU 3MiH1 KOHLIEHTPALlI{ CIIOJIyK HITPOT€HY Y MOKUBHOMY CEPEIOBUIIIL.
Brnus crionyk gocdopy Ha mpupicT BogopocTelt Ta MeTaboi3M

BrumB marHiro Ta MaHTaHy Ha METa0OJI3M Ta TPUPICT BOJOPOCTEH.

BrnuB crionyk gpepyMy Ta Kynpymy Ha MeTaboI1i3M Ta MPUpPICT BOJOPOCTEH.

BrnuB cnonyk Kaniito, HaTpito Ha MPOAYKYBaHHS JIiMi/1IB MIKPOBOJOPOCTIMU

BrumiB mo>xnBHUX peYOBUH Ha SKICHUI Ta KUIbKICHUH cKia JimiaiB y MikpoBogopocti Chlorella
vulgaris.

Tunu porobiopeakTopis.

BronuB ¢iznuynux ¢daxtopiB (OCBITIEHHS, TemIepaTypa, ONPOMIHEHHS) Ha MpHpICcT Olomacu
BOJIOPOCTEMN
BB ¢i3uunnx dakTopiB (OCBITICHHS, TeMIeparypa, OMPOMIHEHHS) Ha 3MiHY METa0oJi3My
BOJIOPOCTEM.

BB ¢i3uunnx (hakTopiB Ha 3MiHY SKICHOTO Ta KUIBKICHOTO CKJIA Ty JIITIIB.

Metoau BHMIUICHHS, OYMINEHHS Ta aHali3y JimigHuX ¢pakmiii 3 Bomopocteil (pi3HiI BHUIM
xpomMarorpadii).

OcobnuBocTi ofepkaHHS O010U3ENbHOTO MAJBHOIO 32 BUKOPUCTaHHS MIKPOBOJOPOCTEH SIK
CHPOBHUHH.



17.

18.
19.

Mertoau onepXaHHA pI3HUX NPOAYKTIB (BiTaMiHiB, aHTHOIOTHKIB TOILIO) 3a BHKOPHCTAaHHSI
MIKPOBOJIOPOCTEH.

B pH cepenoBuiia Ha mpupict 6iomacu Ta METadoIi3M BOJIOPOCTEH.

BukopucranHas BogopocTeil y cillbChbKOMY I'OCIIOAAPCTBI.

Ilooamox 3
Humannsa J[KP

1.

2.

RROooo~NoOR~wNE

14.
15.
16.
17.
18.
19.
20.

21.
22.

23.
24,

25.

0.
1.
12.
13.

3anporoHyiTe Ta OMMIIITh TEXHOJIOTIYHY CXEMY KYJIbTUBYBAaHHS BOJIOPOCTEH y TpyOUaTHX
¢doropeakTopax Ha cepenosu ['pomosa 6 .

3anponoHyiTe Ta OMUIIITH TEXHOJIOTIYHY CXeMY OJIep KaHHs JIiIi/IiB 3 MIKPOBOJIOPOCTEH.
3anpornoHyiTe Ta OMMIIITh TEXHOJIOTIYHY CXEMY KYJIbTUBYBAaHHS BOJIOPOCTEH 3a il pi3HUX
PEXKHUMIB OCBITIICHHSI.

3anporoHyiTe Ta OMUIIITH TEXHOJIOTIUHY CXeMY OJIepXKaHHS JIITi/IIB 3 MIKpOBOJIOPOCTEH 3a
BUKOPHCTaHHA yJIBTPa3BYKOBOT'O ONPOMIHEHHS ISl iHTeHCH(iKallii mpoiecy 0i0CHHTE3Y .
3anponoHyiTe Ta ONMUIIITh TEXHOJOTIYHY CXeMY OJep>KaHHS JiMiIiB 3 MIKPOBOJOPOCTEH 3a
BUKOPUCTaHHA XIMIYHUX (akTopiB 1i1sl iHTeHCcHpikamii mporecy 0i0CHHTE3Y .

3anponoHyiTe Ta OMUIIITh TEXHOJOTIYHY CXEMY OJepKaHHS MIKPOBOJOPOCTEH 3 MiIBULICHHUM
BMICTOM 10HIB pepymy.

3anponoHyiTe Ta OMUIIITh TEXHOJOTIYHY CXEMY OJIepKaHHS KapaTUHOIIIB 3 MIKPOBOJOPOCTEH.

Jlooamox 4
Ilumanns 0o 3aniky

[TirMeHTHI rpynH, 3arajbHa XapaKTepUCTHKA.

OcCHOBHI BIIMIHHOCTI MK ITPOKapIOTUYHUMU Ta €yKaplOTUYHUMH BOJOPOCTSIMH.

CuHbo3eneH1 BOAOPOCTI, 3arajibHa XapaKTepUCTHKA BIUILTY.

Ocob6nuBocTi MeTabo113My Ta IIUTOJIOTIYHI XapaKTEPUCTUKU CUHbO3EJIEHUX BOJAOPOCTEH.
3arajpHa XapaKTepPUCTHKA YePBOHOI MIrMEHTHOI Ipynu. UepBOHI BOJIOPOCTI.

3arajbHa XapaKTepUCTHKA )KOBTOI MITMEHTHOI IPyIH.

30JI0THCTI BOJIOPOCTI, 3arajibHa XapaKTepUCTUKA BIJILTY.

Oco06nmBocTi MeTabo0113My Ta IIUTOJIOTIYHI XapaKTEPUCTHKHU KOBTO-3€JIEHUX BOJOPOCTEH.
JliaToMOBI BOJIOPOCTI, 3arajibHa XapaKTepUCTUKA BIILITY.

Bypi BogopocTi, 3arajibHa XapakTepUCTUKA BLAJILITY.

3arajipHa XapaKTEePUCTHKA 3€JIEHOI MIrMEHTHOI TPYIIH.

Ocob6nuBocTi MeTaboi3My Ta IIUTOJIOTIYHI XapaKTEPUCTUKHU 3€JI€HUX BOJTOPOCTEH.
B3aeM03B’5130K €71€MEHTIB KUBJIEHHS 3 METa0OJIYHUMH MPOLECAMHU Y MIKPOBOAOPOCTEN PI3HUX
KJIaCIB.

Crnonmyku kapOoHY SIK eleMeHTa kUBJIeHH. [[opiBHsUIbHA XapaKTepUCTHKA

BrumiB xoHIIEHTpAaIlil CroyK HITPOT€HY Ha IPUPICT BOJOPOCTEH

3MiHa MeTabo1i3My IIPU 3MiH1 KOHIIEHTPAIIi] CIIOJIyK HITPOT€HY Y MO)KUBHOMY CEPEIOBHILI.
BrumB marsiro Ta MaHTaHy Ha METa0O0JIi3M Ta MPHUPICT BOAOPOCTEH.

Brnue crionyk gpepyMy Ta KynpyMy Ha MeTaboI1i3M Ta MPUPICT BOJOPOCTEH.

BrnuB cnonyk Kaniito, HaTpi0 Ha MPOAYKYBaHHS JIiMiJ1IB MIKPOBOJOPOCTSIMU

BrumiB mo>xuBHHUX peYOBUH Ha SKICHUI Ta KiIbKICHUH cKiIa JimiaiB y MikpoBogopocti Chlorella
vulgaris.

Tunu gorobdiopeakTopis.

BB ¢i3uunnx ¢dakTopiB (OCBITICHHS, TeMIEpaTypa, ONMMPOMIHEHHs) Ha 3MiHY MeTa0oJi3My
BOJIOPOCTEM.

BB ¢i3uunnx (akTopiB Ha 3MiHY SIKICHOTO Ta KUIBKICHOTO CKJIAy JIITI/TiB.

Metoau BHMIUICHHS, OYMINEHHS Ta aHali3y JimigHuX ¢pakmiii 3 Bomopocteil (pi3HiI BHUIH
xpomarorpadii).

Metoau onepaHHA PI3HUX NPOAYKTIB (BiTaMiHIB, aHTHOIOTHMKIB TOILO) 32 BHUKOPHUCTAHHS
MIKPOBOJIOPOCTEH.



Po6ouy nporpamy HaB4YanbHOI gucumnnniHu (cunabyc):
CKnapgeHo [OKTOPOM TexH. HayK, B.0.3aB.Kadesnpu bioeHepreTunku, HioiHbopmaTMKn Ta ekobioTexHonorii
lFony6 Hatanieto BopucisHoto
YxBaneHo Kadeapoto bioeHepreTnku, bioiHpopmaTmku Ta ekobiotexHonorii (npotokon Ne 14 Big 27.05.24)
IMorom:xeno
MetoanuHoto KoMmiciero QaxyabTery OlorexHomorii i OiorexHiku (mporokon Nel9  Bix

28.06.2024)



