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Mporpama HaBYaNbHOI AUCLUNAIHN

1. Onuc HaBYaNbHOI AUCUUNAIHY, iT MeTa, NpeaMeT BUBYAHHA Ta pe3ybTaTU HaBYAHHA

AKTYallbHICTb JIUCIUILTIHA «Bo,uopocn B OlOoeHepreTulll Ta iHIINX rady3ax IPOMHUCIOBOCTI
» U1 CTyI[eHTlB JIPYroro piBHs BHUIIOi OCBITH TOJSTa€ y HajaHHi 3HaHb 3 KyIbTHBYBAHHS
MIKPOBOJIOPOCTEM NJIi OTPUMAHHS HOBUX KOPUCHHUX INPOJYKTIB PI3HOTO NPHU3HAYEHHS, 3MIHU
MeTa0oi3My KIITHH I Qi€f0 XIMIYHHX Ta Qi3ndHuX hakTopiB cepenopuina. ToOTO BUBYAETHCS
3MiHa MeTa0omi3My KIITHH TIiJ Ai€f0 PisHUX (akTopiB Ul PO3POOKH TEXHOJOTIi 3 OTPUMAHHS
KOpUCHUX NpoAyKTiB. Taki 3HaHHA € MIATPYHTSAM AJIS 3JaTHOCTI KepyBaHHS O10CHHTETUYHUMHU
IpoLecaMu JjIsl CTBOPEHHS] HOBOT O10TE€XHOJIOTTYHOT MPOAYKITIi.

Metoro nuctumiaind € (HOpMyBaHHS y CTYACHTIB 3/IaTHOCTEH: OBOJIOJIHHS CYYaCHUMHU
3HAHHSMH 100 MPOIIECIB, SIKi MepediraroTh B MIKPOBOAOPOCTSIX MiJ [i€t0 (PaKTOPiB CEpeIOBUIIA,
U1 BJOCKOHAJCHHS OIlOJOTrIYHMX AareHTiB 1 IMNABHINECHHS IiX OIl0JIOTiYHOI aKTHBHOCTI;
BUKOPHUCTOBYBATH 3HAHHS IIOJ0 NUIAXiB O10CHHTE3y I[IHHUX METAOONITIB ISl BIOCKOHATIECHHS
010TEeXHOJIOT1H X oJiep)KaHHs; MPOBEACHHS aHaJi3y 010JIOTTYHUX MPOIIECIB HA MOJIEKYJISIPHOMY 1
KJIITUHHOMY PiBHSIX.

OcHogHi 3a80aHHA QucyunaiHu —
HalllJIeHI Ha HaJaHHSA CTyACHTaM 3HaHb, BMiHb Ta HABUYOK Yy BHPINICHHI MPaKTUYHUX 1
TEOPETUYHHUX 3aBJaHb, IOB’S3aHUX 3 TNpoOleMamMu 3a0€3MEUYCHHS IKUTTEMISIIBHOCTI Ha
MOJIEKYJIIPHOMY, KIITHHHOMY, OPTaHi3MEHOMY PiBHSX.
B pe3ynbTari BUBYEHHS TUCIUIUTIHY CTYJACHTH OJIepKaTh Taki MPOrpaMHi pe3yabTaTu:

3uanna:

- MIKpO- Ta MaKpOMOJIEKYJISIPHUHN CKJIaJ MIKPOBOJOPOCTEH



(h13UKO-XIMIYHIX METOJIB, IO 3aCTOCOBYIOTHCS JIJISI ITiIBUILIEHHS BMICTY JIiITi/iB 00 1HIINX
PEYOBHH B KIIITUHAX MIKPOBOJAOPOCTEH;

MEXaHi3MHU YTBOPEHHS JiMi/liB Pi3HUX KJIAaCiB B MIKPOBOJIOPOCTSX;

METO/IM aHaJIi3y KOMIIOHEHTIB JIimigHol ppakiii,

KJacuQiKaIio MIKPOBOJAOPOCTEH Ta iX METab0Ii3M.

YMIHHS!

- KyneTuByBaTH MiKpOBOAOpOCTei B OilosoriyHux cucremax (Qoropeakropu) 3a
BUKOPUCTAHHS Pi3HUX THITIB TOKUBHOT'O CEPEIOBUIIA,;

- BUJUICHHS Ta aHAJi3y PEUOBHH 3 MIKPOBOJOPOCTEH;

- 3aCTOCOBYBATH 3HaHHS CKJIAMy Ta CTPYKTYPH KJIITHH U BH3HAYCHHS pAIllOHAIBHUX YMOB
KYJIbTUBYBAHHS JJIs1 CTBOPEHHS HOBOI 010TE€XHOJIOTIYHOT MPOTYKIIii

- - 3MIMCHIOBATH XIMIYHUI KOHTPOJIb (BU3HAYCHHS KOHIICHTpAIlll PO3YMHIB JIe31H(DIKYBATbHUX
3ac00iB, THTPYBaJIBHUX areHTIB, KOHIICHTPAI[il KOMIIOHEHTIB IMOKHBHOTO CEPEIOBHIIA TOIIIO),
TEXHOJIOTIYHUN KOHTPOJIb (KOHIICHTPALIi JUKEpe BYTJISIO Ta a30Ty TOWIO Y KYJIbTYPaIbHIH
pianHi, KOHIEHTpamii HLTbOBOTO MPOAYKTY);

- - aHali3yBaTH O10TEXHOJOTIYHI MPOLIECH HA MOJIEKYISIPHOMY Ta KIITUHHOMY PIBHSIX

- - BUKOPUCTOBYBATH 3HAHHS MPO HUIAXH OIOCHHTE3y MPAKTHYHO MIHHUX METaOOJITIB JUIs
BJIOCKOHAJICHHS O10TEXHOJIOTIH 1X OJIep)KaHHS

2. MpepeKBi3uTK Ta NOCTPEKBI3UTU AUCLUNNIHK (MicLie B CTPYKTYPHO-/I0riUHIl cxemi
HaBYaHHA 3a BigNOBIAHOIO OCBITHLOIO NPOrPaAMoIo)

Hucnumiina "Bogopocti B Gi0eHepreTuili Ta iHIIKUX raty3sX TPOMHUCIOBOCTI" 6a3yeTbes Ha
3HAHHSX, 110 BUKJIAIAI0THCS B IIUKIAX (QyHIaMEHTATbHHUX Ta MPOQeciifHO-Opi€HTOBAHUX AUCHUILIIH 3
xiMii, 610J10T11 KIITHHU, 610X1Mii, MPOMHUCIIOBOI Oi0TexHO0T1i. OepKkani 3HAHHS € Oa30BUMU TSI
MIPOBEJICHHS JIOCIIDKEHb 32 BUKOPUCTAHHS MIKPOBOJOPOCTEH Il OTPUMAHHS KOPUCHUX MPOTYKTIB
PI3HOTO IpU3HAYEHHS.

3HaHHS, OTPMMaHI Ha OCHOBI JIaHOTO KYypCy, CTYIEHTH BHKOPHCTOBYIOTh IpH 0OpoOLi

pe3yibTaTiB J1abopaTOpHUX POOIT, MPOBEACHHI JOCHIIKEHb OYyIOBU Ta BIACTUBOCTEH O10JOTTYHUX
00'€eKTIB — MPOJYLEHTIB JIMiJIB 33 BUKOPUCTAHHS CYYaCHMX (OCBOEHHMX B paMKaxX BHUBUEHHS L€l
JUCHUIUIIHM) METOJIB Ta METOIUK, IMPH y4acTl y HAyKOBO-AOCHIIHIA poOOTi, MpU BUKOHAHHI
JUIUIOMHOI pOOOTH YM MPOEKTY, a TaKOX MPU BUKOHAHHI JOCHIIIHOI poOOTH B HayKOBUX YCTaHOBaX,
na0opaTopisiX Ta HAYKOBO-JOCTIIHUX IHCTUTYTaX.

3. 3MmicT HaBYaNbHOI AUCUUNAIHU

Po3zain 1. Po3nin 1. Cucremaruka, mopdoJiorisi, MeTadoJ1i3m BogopocTeii
Tema 1.1 3aranbHa xapakTepucTHKa HIDKYUX pocianH. CHHbO-3eIeH1 BojiopocTi. BogopocTi yepBoHOi Ta
’KOBTO1 MIT'MEHTHUX TPYI.
Tema 1.2 .3eneni BogopocTi

Poznin 2. KyabTuByBaHHS Ta o/lep:KaHHSI KOPUCHUX NMPOAYKTIB 3 MiKpoBogopocTeii

Tema 2. 1. KynbTHBYBaHHS MiKPOBOJIOPOCTEH

Tema 2.2. OneprxkaHHs IPOJYKTIB

4.HaBuanbHi maTepianu Ta pecypcu

PexomeHdoeaHa nimepamypa

baszoea
1. 3onomapwvosa O.K., llInrokosa €.1., Cupamr O.0.Muxaiinenko H.®. IlepcnekTnBu BUKOpUCTaHHS
MiKpoBosopocTelt y 6iotexnodorii / K.: Anprepnpec, 2008.-235c.




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.
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Nova publishing, 2019, 317 pp.

5Tony6 H.B., Jleetyn LI. Bomopocti B OioeHepreTuii Ta IHIIMX Taly3sX INPOMHUCIOBOCTI.
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IHpopmayiliHi 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

HaBYyanbHUA KOHTEHT
5.MeToauKa onaHyBaHHA HaBYaNbHOI AUCLUUNAIHU (OCBITHBOrO KOMMNOHEHTA)

Jlekyilini 3aHamms

3acmocosyromsca cmpameezii GKMUBHO20 | KOAEKMUBHO20 HABYAHHSA, AKi 8U3HAYAOMbCA
HacmynHuUMuU memodamu i mexHoao2iamu: memoou rnpobsemMmHo20 Has4YaHHA (NpobaemHuli 8UKnao,
yacmkoso-rnowykosuli (espucmuyHa becida); iHpopmauiliHo-KOMyHIKauiliHi mexHonoeii, wo
3abe3nevyyrome npobaemMHO-00CAIOHUUbKULU Xxapakmep npoyecy HABYAHHA mMa aKmMusi3ayito
camocmiliHoi pobomu cmydeHmis (eneKmpoHHiI npes3eHmauii 028 AeKUiliHUX 3aHAMb, BUKOPUCMAHHSA
aydio-, 8i0eo-niompumMKU HaB8YAAbHUX 3AHAMb, PO3PO6KA | 3aCMOCY8AHHA HA OCHOBI KOMM 'toMepPHUX
i mynemumediliHux 3acobie meop4ux 3a800aHb, i iH.).

Ne

/ Ha3zBa Temu nexiii Ta nepeaik OCHOBHUX MUTAaHb
3/m

1 | 3arajgbHa XapaKTepHCTHKA HUKYUX pociuH. . CHHbO-3eJ1eHi BogopocTi. Bogopocri
YEepPBOHOI TA KOBTOI NIrMEHTHHUX IPyN

3aranbHa XapaKTEpUCTHKA HIDKUYUX POCIIMH; IPUHIUIN CUCTEMATHKH, IIOHATTS IIPO
«mirMeHTHi Tpynuy. [IpokapioTryHi Ta eyKapioTHYHI BOJIOPOCTI.

CunboO3eeHl  BOJOPOCTi; CHCTEMAaTWka, Mopdosoria, 0coO0IMBOCTI  MeTabomi3My,
MPEICTaBHUKH.

YepBoOHI BOJIOPOCTI; CUCTEMAaTHKa, MOP(}OIOTisl, 0COOIUBOCTI META00J13MY, TPEACTABHUKH.



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

3aranpHa XapakTEepPUCTHKA BTy 30J0THUCTI BOJOPOCTI; CUCTEMAaTHKa, MOpQOJIoris,
0cob0aMBOCTI MeTaboi3My, npencTaBHUKH. JKoBTo3eneHi, Oypi, 71aToMOBI BOJIOPOCTI:
cucTeMaTnka, MopgoJoris, 0COOIUBOCTI METab0Ii3MY, IPEICTABHUKH.

Jlimepamypa: [6]

3eJieni BogopocTi
Bignin 3emeHi BOgopocTi; cucteMatrka, MopgoJIorisi, 0COOIMBOCTI METabOII3MY,
MPEICTAaBHUKH.

Jlimepamypa: [6]

KynabTHBYBaHHSI MiKpoBogopocTeii
CepenoBuiia i KyJIbTUBYBaHHs BOJOpOCTel. 3MiHa MMOKMBHUX PEYOBUH Ta iX KUIBKOCTI y
CepeIoBUIlLl B 3aJIe)KHOCTI BiJ KJaciB BojopocTell. B3aeMo3B 130K €J1€MEHTIB JKUBJICHHS 3
MeTaboMIYHUMU MPOIIECaMU Y MIKPOBOJOPOCTEH pI3HMX KIaciB. BIUIMB KUIBKOCTI Ta CKIaay
CHOJyK KapOoHy, HiTporeny, pochopy Ta cynshypy Ha 3MiHY METab0113My MIiKPOBOJOPOCTEH.
Jlimepamypa [1, 3]

BrummB KiMBKOCTI MOXHBHUX PEYOBHUH (CIOJYKH METaliB) HA PO3BHTOK BOJOPOCTEH.
B3aeM03B’ 5130k MeTaliB IPU BUPOIILYBaHHS MIKpOBOIOpOCTei. 3MiHa MeTaboIi3My pH 3MiHi
MOKHMBHOT'O CEPEOBHIIA.

Jlimepamypa [3]

BrnuB mokxuBHUX PEYOBUH Ha SIKICHUW Ta KUTbKICHUW CKJIAJ JIMiAIB Y MIKPOBOJOPOCTI
Chlorella vulgaris. Jlimiaun mikpoBogopocTeii, ix 6iocHHTES.
Jlimepamypa [3,4]

BrnuB ¢i3nuHux Ta XiMIYHUX (QakTopiB (OCBITIEHHS, TeMIepaTypa, onpomiHeHHs, pH) Ha
npupict 6ioMacH Ta 3MiHy MeTabo1i3My BOAOPOCTEN. 3MiHa SKICHOTO Ta KIJIbKICHOTO CKJIany
JIMiZIB, 1HII KOPUCHI PEUYOBHHHU.

Jlimepamypa [2,3,4]

OpnepskaHHsI €eHEeProHoCiiB
Meroan BIIIUIEHHS MIKPOBOJAOPOCTEH BIJ KyJIbTypaldbHOTO cepenoBuina. Dorarris,
HeHTpUu(yryBaHHs, OCa/PKEHHS, MAisl yIbTpa3ByKy Ta iHmI ¢izuyHi Qaxtopu. Mertonu
BUJUICHHS, OYMIIEHHS  Ta aHaji3y JINIIHUX @pakmiii 3 BoaopocTel (pi3HI BHUIU
xpomarorpadii). OcoOauBOCTI oaepKaHHS O10U3ETBHOTO MaJbHOTO 3a BUKOPHUCTAHHS
MIKpPOBO/IOPOCTEH SIK CHPOBUHHU.

Jlimepamypa [3,4]

Tunu goro peakropiB. MeToau ofepx aHHs pi3HUX MPOAYKTIB (BiTaMiHiB, aHTHO10THKIB
TOIII0) 3@ BUKOPUCTAHHS MIKPOBOJOPOCTEH.
Jlimepamypa [2,4],

Bukopucranus BojopocTeil 'y cuibcbkoMy rocmopaapcti. [lepepoOka  Bigxonis
MIKpPOBOIOPOCTEH Ta MOOIYHUX MPOAYKTIB OJepkKaHHS 010M3€TBHOTO MAIBHOrO y 6ioras Ta
BOJICHb.

Jlimepamypa [4],

JlaGopaTopHi 3aHATTA
OcHOBHI 3aBJaHHS ITUKITY JIJAOOPATOPHUX 3aHSATH:




CTY[ICHTH TOBHHHI HABUUTHCH MPOBOAMTH OlOXIMIYHMN EKCIIEPUMEHT 3a 33a/1aHOI0 IHCTPYKIEI0 Ta
BIAMOBIAHUM 3aBIaHHIM,

MPALIOBATH 3 JTA00PATOPHUM OOJIaTHAHHSIM, PEaKTHBAMH Ta HAHOUIBII MOMUPEHUMH O010XIMIYHUMHU
pCUOBHHAMU;

MIPUTOTOBIIATH PO3UMHH 33JaHOI KOHIIEHTpAIlil, aHAIi3yBaTH BIACTUBOCTI 010MOJIEKYII TOLIO;
BH3HAYaTH BJIACTHUBOCTI 010JI0TIYHOTO MaTepiay.

Kinbki
Ne Hasga naboparopnoi pobotu .
3/ ay.
TOJIMH
1 KynbpTrBYBaHHS MIKPOBOJOPOCTEH Ha Pi3HUX CEPEJOBUINAX. 9
Jlimepamypa [5]
2 BB akropiB cepenoBuina (OCBITICHHS, CKIal KUBHIBHOTO CEPEIOBHUIIA)
Ha TpUpicT 6ioMacH BOIOPOCTEH. 4
Jlimepamypa [5]
3 BunineHHs JimiaiB 3 MiKpOBOJIOPOCTEH. 5
Jlimepamypa [5]
4 AHai3 imiaHol (paKiii.
. 2
Jlimepamypa [5]
5 KynbTUBYBaHHS MIKpPOBOJIOPOCTEH 32 BUKOPUCTAHHS TOIIOYHUX I'a3iB 9
Jlimepamypa [5]
6 3MiHa KUIBKICHOTO 1 SIKICHOTO CKJIaay JIMHiAiB BOJOPOCTEH MiJ BIUIMBOM
(bakTOpiB OTOUYIOYOI'O CEpeIOBUILA. 2
Jlimepamypa [5]
7 MopynpHa KOHTpOJIEHA poOOTa 2
8 3aik 2

6.CamocrtiitiHa poboTta

Camocmilina poboma cmydeHma no OUCUUniHi BKAKOYAE Mi020MOo8Ky 00 ayOumMopHUX 3aHAMb
(36 200UH), MOOYAbHOI KOHMPOALHOI (4 200uHU), Nid2zomoeka 00 3aiKy (6 200uH) 38 200 05
8UBYEHHA MeM, W0 BUHOCAMbCA 015 CAMOCMIiHO20 ONPAYIOBAHHSA.

7. Camocriiina po6oTa

Kinekic
Ne 3/ HazBa Temu, 1110 BUHOCUTBCS Ha CaMOCTIHE OTIPAIFOBAHHS T
TOIVH
CPC
[IpoanamizyBatu martepian, MO0 CHHBO3EICHUX BOAOPOCTEH Giopu
1 VYkpainu; BUIM, 110 BUKIMKAIOTh TOKCUYHE LIBITIHHS BOJH. 3
Jlimepamypa [6] inmepuem pecypcu
OmpairroBaTi MaTepial, 010 MPAKTUIYHOTO BUKOPUCTAHHS HU3KH BU/IIB
2 YEPBOHHUX BOJIOPOCTEH. 3
Jlimepamypa [6]
Amnai3z ¢uopu 30JI0THCTUX, )KOBTO3EJIEHUX, OYpUX, 11aTOMOBUX BOJOPOCTEH: Y
3 BOJIOMMax YKpaiHu 3
Jlimepamypa [6]




[IpoananizyBatu BHIOBHMI CKJIQA 3€JE€HUX BoJopocTeil ¢uiopu Ykpainu, ix
4 3HAYCHHS. 3
Jlimepamypa [6]

[IpoananmizyBaTd Ha $KI MPOIECH METaboJIi3My BIUIMBAIOTH EIEMEHTH
5 JKUBJICHHS. 4
Jlimepamypa [3,4] oonomidicna

BrnuB crionyk MaHraHy, Kajiiro, HATPilO Ta Marito Ha MPOTyKyBaHHS JIiMi/liB
6 MiKpPOBOJIOPOCTAMHU 4
Jlimepamypa [3,4] 0onomisxcua

BrnuB ¢izuunux (hakropiB Ha PO3BUTOK BOJOPOCTE.

! Jlimepamypa [4] 4

3 BukopucTtanHs BoJopocTeit A eHepreTHUHUX Liei 4
Jlimepamypa [3,4]0onomisxcua

9 [TpoBecTy OPIBHSIHHS METO/IIB BHIIJICHHS MIKPOBOJIOPOCTEH 4
Jlimepamypa [0onomixcual
["azopiguaHa Xpomarorpadis. BusHadueHHs pi3HUX KIIACiB JIIITI/[iB METOAaMHU

10 | xpomarorpadii 2
Jlimepamypa [0opomixcua

1 MeTtoau ananizy MeTa0oJ1iTiB BOJOpOCTEH 4

Jlimepamypa [donomidxcnal inmepnem pecypcu

MoniTUKa Ta KOHTPO/Ib
7.MoniTMKA HaBYaNbHOI AUCUUNANIHU (OCBITHBOro KOMMOHEHTA)

Monimuka wodo OednaiiHie ma nepecknadaHHA: Pobomu, AKi 30arOmMeca i3 NOPYUEHHAM
mepmiHie 6e3 NoBaAXCHUX MPUYUH, OUIHIOIMbLCA HA HUXYY OUiHKY. llepecknadaHHa mem (modysis)
8i06y8aEMbLCA 30 HAABHOCMI MOBAXHUX MPUYUH.

Monimuka ma npuHyunu akademiyHoi dobpoyecHocmi susHa4eHi y po30ini 3 Kodekcy yecmi

HauioHanbHo20 mexHiYHo20 yHisepcumemy YKpaiHu «Kuiscbkuli nonimexHivHul iHcmumym imeHi

lzopsa Cikopcbkozo». [emansHiwe: https.//kpi.ua/code. BukopucmaHHa 0odamkogux Oxcepesn
iHpopmauyii nid Yac oyiHLBAHHSA 3HAHbL 3a60poHeHO (y m.4. mobinbHux Oesalicis). MobinbHi npucmpoi
00380/19EMbCA BUKOPUCMOBYBAMU sUWE 11i0 YacC OH-1aliH Mecmy8aHHA Ma 8UKOHAHHA PO3PaxXyHKis.

Hopmu emuyHoi noeediHku: Hopmu emu4Hoi nogediHKU cmydeHmis i Npayi8HUKIi8 8U3HAYeHi y
po30ini 2 Kodekcy uecmi HayioHanbHo20 mMexHIYHO20 yHisepcumemy YKpaiHu «Kuiscbkuli
nonimexHiyHuli iHcmumym imeHi lzops Cikopcbko2o». emansHiwe: https://kpi.ua/code.

MonimuKka w000 8i0e8idysaHHA: Bi0gidysaHHA neKyili, NpakKmMu4YHUX 3aHAMb, ma 1ab6opamopHuUX
pobim, a maxkox si0CymHicme Ha HUX, He OYiHIEMbCA. OOHAK, cmydeHmam peKomMeHOYEMbCA
8i0gidysamu 3aHAMMSA, OCKifbKU HA HUX 8UKAAO0AEMbCA mMeopemuyHuli mamepian ma po3susaromsocs
HasuYKU, HeobXiOHi 0014 hopmMysaHHA KomremeHmHocmel, 8U3HA4YeHUX CMAaHOApPMoM ocg8imu.
Cucmema OUiHKBAHHA OpiEHMOBAHA HO OMPUMAHHA 6ani8 3a GKMUBHICMb cMmydeHma, a MAaKOX
BUKOHOHHA 30800Hb, AKi 300MHIi pO38UHYMU MPAKMUYHI YMiHHA Ma HA8UYKU. 3a 06’EKMUBHUX NPUYUH
(Hanpuknad, xeopoba, npayesnawmyeaHHs, MiHHAPOOHE CMAXCYBAHHA MOW0) HABYAHHA MOXME
8i0bysamucsa 8 oH-1alH opMi 30 MO200HEHHAM i3 Kepi8HUKOM KypcCy.

8.B1uau KOHTPO/II0 Ta PENTUHIOBa CUCTEMA OLLIHIOBAHHA pe3yabTtaTtiB HaByaHHA (PCO)

MomoyYHuili KOHMPOAL: BUKOHAHHA Ma 3axucm aabopamopHux pobim (42 6anu), MKP(58 6anis).
3azanbHa cyma banie 3a cemecmposy pobomy — 100 6anis. [oknadHiwa iHopmayia wooo
MoOMOYH020 KOHMPOA Ma Kpumepiie oyiHoeaHHA HasedeHa 8 PCO 3 ducyunainu. (Jooamok 1)



KaneHOdapHuii KoHmpons: nposodumeca 08i4i HaO cemMecmp AK MOHIMOPUHZ MOMOYHO20 CMAHY
BUKOHAHHA 8UMO2 cuaabycy.

Cemecmpoesuli KOHMpob: 3asiK. 3aeasnsvHa cyma 6anie Ha ekzameHi — 100 6anis. [oknadHiwa
iHpopmauyia w000 nposedeHHA Ma OyiH8AHHA HasedeHa 8 PCO 3 ducyunsiHu.

Ymoeu donycKy 0o cemecmpogo20 KOHMponio: cemecmposull pelimuHe 8i0 50, HanucaHHa MKP,
3axucm ycix nabopamopHux pobim.

Aopatok 1

HOJIOXKXEHHS
PO PEMTUHIOBY CUCTEMY OUIHKHU YCHIIIIHOCTI CTY/IEHTIiB
3 IUCUUILTIHU “BomopocTi B G10€HEpreTrIll Ta IHITUX Taly3sSX TPOMUCIOBOCTI
JUIs ceniagbHOCTi 162 "6ioTnexHoorii Ta OioimkeHepis'”,

dakynpTeTy 010TeXHOJIOTIT 1 010TEXHIKT
(dApyrwuit marictepcbkuii piBeHb, AeHHA (hOpMa HABYAHHS)

Posznoain HaB4anpHOTO Yacy 3a BUJAMU 3aHSATH 1 3aBJaHb 3 AUCLUUIUIIHY 3T1HO 3 poOOYMM HABYAILHUM
IUIAHOM

Cem | HaBuanpau | Po3momin HaBYaIbHUX TOIUH KonTponbHi 3axoau
ecTp | ¥ yac
Kpe | Axan.| Jleknii | [Ipaktuun| JIa0. CPC MKP |PI'P CewMmec.
IIUTH | TOL. i pobotu arecTarl.
2 4 120 |18 18 84 1 3ajiK

PeliTuHT cTyneHTa cKiIaaeTbes 3 6ajiB, 10 BIH OTPUMYE 3a:

1. BuKOHaHHS Ta 3axXHCT 6 Ja0OpaTOpPHUX POOIT;
2. KOHTPOJBHOI poboTH 2

Cucrema peiiTHHroOBUX (BaroBux) 0aJiiB 3aHATH | PEMTHHIOBUX OLIHOK IO BHAAX KOHTPOJIIO 32
pik

1?/.191 Bua xonTposro Ban Kinekicts Cyma 6amiB
JIaGopatopHi poboTH
- BaroBHit 0ai rk 7 6 42
- IONyCK 1
- 00po0OKa pe3ysbpTaTiB 1 3aXUCT™ 0-6
MopynsHa KOHTpOJIbHA poOoTa
2. -BaroBHi 0ai rk 29 2 58

- AKICTh BUKOHAHHA * * 0-29

4
* - JlabopaTtopHi po6oTu O6poOka pe3ynbTaTiB 1 3aXUCT (3aXHUCT BKIIOYAE 3HAHHS 3 JICKLIHHOTO

MaTtepiaiy 3a TeMOI0):
NpaBUILHO O0(opmiieHa poO0Ta 3 TOBHUM BHCHOBKOM — 1 Oai;



MOBHA BIJIMOBI/Ib HA €KCIIPEC KOHTPOIIb - 6 Oany;
HEIIOBHA BiJIIOBI/Ib - 5-4 6anu;
HEe3a/I0BUIbHA BiAIOBIIb - 0-3 Gaunis.

** - SIKicTh BUKOHAHHS MOIYJIBHUX KOHTPOJIBHHX POOIT:

MTOBHA PO3KPHUTA BiJIIIOBI/Ib -29-28 OaiB ;
MTOMUJIKA B OJJHOMY 3aBJIaHH1 a00 HETIOBHA BIAMOBIAb B IBOX 3aBAaHHAX -27- 23 OauiB ;
IIOMMJIKA B JBOX 3aBJIaHb a00 HEIOBHA BIANOBIIL B 4 3aBIaHHAX - 18- 22 6Gainis;
poboTa He 3apaxoBaHa - 0-17 6auis..

Po3paxynok mkaiu (R) peidtunry

Cyma BaroBux 0ajiiB KOHTPOJBHUX 3aXO/IB MPOTITOM CEMECTPY CKIIIaE:

R =42 +58 = 100 6auxis:

PeliTuHrosa mkajia 3 JUCHUINIIHE ckiagae R = 100 Gais;

Heo0xigHOI0 yMOBOIO UIS OJEpKaHHs 3aJliKy aBTOMAaTOM € 3apaxyBaHHS YCiX jJabopaTOpHHX poOOiT,
BUKOHAHHS Ha MO3UTHUBHY OLIIHKY MOAYJIBHUX KOHTPOJIbHUX POOIT TOOTO 3araibHUi peUTUHT Oijbiie 60
OamiB. [lng migBHWINEHHS OIIIHKM MPOBOAWTHCS 3allikoBa poOorta. [Ipw mpomy momepenHii perTuHT
AHYJIIOETHCSL.

Py6ixHi (TutanoBi atecraitii). CTyneHT moBuHeH HaOparu OaimiB:: 1 aTecraiis — «3apaxoBaHo» - 20 6amis
(40 — makcumym), 2 atecrartis — 40 6aiis (80 — MakcumMyMm).

Jlo 3aJliKy JTOTYCKalOThCS CTYACHTH, sIKi HaOpamw Oiunbine S0 OaliB 3axUCTHIN JabOpaToOpHi poOOTH i
Hanucania MKP Ha mo3UTHBHY OILIIHKY.

[TincyMKoOBa OIiHKA SIKOCTI 3HAHB 3 AUCIHUILTIHA BU3HAYAIOTHCS 33 TPAAMIIIMHOIO 4-PIBHEBOIO IIKAJIOK0 HA
0a3i iHAMBIIyaIbHUX TTOTOYHUX OI[IHOK 32 TAKOK IIKAJIOH):

Pelituar Tpanuiiiina oninka
95<R<100 BigminHO
85< R<94 Hyxe nobpe
75 <R<84 Jlo6pe
65< R<74 3a710BIITLHO
60<R <64 JlocTaTHBO
R<60 HE3a/I0BUILHO

Ex3aminaiitHuii 61J1eT CKIIaJa€eThes 3 S MUTaHb, | MUTaHHS OIIHIOETHCS y 20 GaiB.
[ToBHa BianoBiap Ha mutanHs — 5 (18-20) Gais

3po6ieHi He3HauHi moMuwiku — 4 (14-17) Gamnis

CyrteBi nmommiku y Bianosiai — 3 (12) Gaunis

Bignosizai ve BipHi — 0-2 (0-11) Oanu.

[Ikana ex3amMeHaIMHUX OIIHOK:

3araJbHUN PEUTHUHT:

Pelitunr Tpanuiiitna orinka
95<R<100 BIAMIHHO
85< R<94 Hyxe nobpe
75 <R<84 n00pe
65< R<74 3a0B1JILHO
60<R <64 IIOCTaTHBO
R<60 HE3aI0BLIBHO
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[TutanHs Ha MOYJIEHY KOHTPOJIbHY poOoTy Ne 1

["0510BHI IPUHIMIH CHCTEMATHKH HUIIUX POCIHH.

[TirmeHTHI rpynu, 3arajbHa XapaKTepUCTHKA.

OCHOBHI BIIMIHHOCT1 MK MPOKAPIOTUYHUMH Ta €YKAPIOTUIHUMHU BOJAOPOCTIMHU.
CuHBO3eJICHI BOJIOPOCTI, 3arajibHa XapaKTepUCTHKA BIIILTY.

[TpuHIMIN CHCTEMATUKN CHHBO3EIEHUX BOAOPOCTEH.

Ocob6auBOCTI METab0II3My Ta HUTOJIOTIUHI XapaKTEPUCTUKN CHHbO3EJIEHUX BOJIOPOCTEH.
Oco01MBOCTI PO3MHOKEHHSI CHHBO3EJICHUX BOJOPOCTEH.

3aranpHa XapaKTepPUCTUKA BIAIUTY MPOXJIOPOQITOBUX.

Tunu MopdoJIOTIUHOT CTPYKTYPH €yKapiOTUYHUX BOJOPOCTEH; MOSCHITH SIBUIIE
MOP(OJIOTIYHOTO MapajenizMy.

OCHOBHI CTIOCOON PO3MHOKEHHS €yKapiOTHYHUX BOJOPOCTEH.

3aranpHa XapaKTepUCTUKA YEPBOHOI MIrMEHTHOI Tpynu. YepBOHI BOJIOPOCTI.
[TpuHIMIN CUCTEMAaTUKU YEPBOHUX BOJIOPOCTEH.

Ocob6muBOCTI METab0II3My Ta HUTOJIOTIUHI XapaKTEPUCTUKN YEPBOHUX BOJIOPOCTEH.
Oco01MBOCTI PO3MHOKEHHS YEPBOHHUX BOIOPOCTEN. JKUTTEBUIA IIUKIT.

3arajbHa XapaKTEpUCTHKA )KOBTOI MIrMEHTHOI IPYIIH.

30J10TUCTI BOJIOPOCTI, 3arajibHa XapaKTepUCTHKA BIALITY.

[TpuHIUNE CUCTEMATHKH 30JI0TUCTHX BOAOPOCTEH.

Oco06nuBocTi MeTabomi3My Ta IIUTOJIOTIYHI XapaKTEPUCTUKU 30JI0TUCTHX BOJIOPOCTEH.
Oco6mMBOCTI PO3MHOKEHHS 30JIOTHCTUX BOIOpOCTel. JKUTTEBI IUKIIH.

JKoBT0-3€MeH1 BOJIOPOCTI, 3araibHa XapaKTepUCTHKA BIAALTY.

[TpuHIMNH CUCTEMATHKH JKOBTO-3€JIEHUX BOJIOPOCTEH.

Oco06nuBocTi MeTaboMi3My Ta IIUTOJIOTIYHI XapaKTEPUCTUKHU )KOBTO-3EJIEHUX BOJIOPOCTEH.
JKUTT€EB1 IUKITH )KOBTO-3€JIEHUX BOJOPOCTEH.

JliaToMOBI BOJIOPOCTI, 3arajbHa XapakTepUCTUKA BIJILTY.

[IpuHIMIN CHCTEeMAaTUKHU A1aTOMOBHX BOJOPOCTEH.

Ocob6auBOCTI METab0I13My Ta HUTOJIOTTUHI XapaKTEPUCTUKHU 11aTOMOBUX BOJIOPOCTEH.
JKUTT€EB1 UKITU 11aTOMOBUX BOJOPOCTEH.

Bypi BostopocTi, 3aranbHa XapakTepUCTHKA BiJILITY.

[IpuHuMnu cuctemMaTuku OypUx BOJOPOCTEM.

Ocob6auBoCTI METab0113My, IUTOJIOTIYHI 1 T1ICTOJIOTIYHI XapaKTEPUCTUKH OYPUX BOJOPOCTEM.
KutTeBl nuKIM 6ypux BOAOPOCTEH.

KpinrodiToi BogopocrTi.

PaginogiroBi BogopocTi.

3arajbHa XapaKTepUCTHKA 3€J€HOI NIr'MEHTHOI TPYIIH.

3emneHi BOAOPOCTI, 3arajbHa XapaKTepUCTHKa BiJILTY.

[TpuHIMIH CUCTEMATHKH 3eJICHIX BOJIOPOCTEH.

Ocob6auBOCTI METab0Ii3My Ta HUTOJIOTTUHI XapaKTEPUCTUKU 3€JIEHUX BOJOPOCTEH.
JKATTEB1 IUKITN 3€JICHUX BOJIOPOCTEH.

XapoBi BOJIOPOCTI, 3arajibHa XapaKTepUCTUKA BIIJILTY.

[IpakTryHe 3HAYCHHS 3€JIEHUX BOJIOPOCTEH.

[TuTanHs HAa MOAYJIBHY KOHTPOJIbHY poO0Ty Ne2

N

ISR ol

CepenoBuiia Jyisi KyJbTHUBYBaHHS PI3HUX BHIIB BOAOpOCTei. OCOOIMBOCTI TSl PI3HUX KJIaciB
BOJIOPOCTEM.

B3aeM03B 130K €1€eMEHTIB KUBJICHHS 3 METAOOIIYHUMU MPOIECaMU y MIKPOBOJOPOCTEH pi3HUX
KJIaCiB.

Crnonyku kapOoHy K eeMeHTa kuBlieHHS. [lopiBHsIIbHA XapaKTepUCTHKA

BB KoHIEHTpaii CroiayK HITpOreHy Ha IMPHUPICT BOAOPOCTEN

3miHa MeTaboJ1i3My MPHU 3MiH1 KOHIIEHTpAIIli CIIOJIYK HITPOTEHY Y MIOKUBHOMY CEPEIOBHIIT.
Brme crionyk pocdopy Ha mpHupicT BOAOpOCTEN Ta METaboi3M
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BrnuB Marsiro Ta MaHTaHy Ha METa0Oi3M Ta TPHUPICT BOJOPOCTEH.

Brumie cnionyk ¢epymy Ta Kynpymy Ha MeTa0o0J1i3M Ta IPUPICT BOJOPOCTEH.

BrmB crionyk Kajito, HaTpiro Ha IPOAYKYBaHHS JIIIIIB MiKPOBOIOPOCTSIMH

BB moskMBHUX PEYOBHH Ha AKICHHUI Ta KUTbKICHUHN CKiIaf JimiaiB y mikpoBogopocti Chlorella
vulgaris.

Tunu poTobiopeakTopis.

BB ¢izuunnx QaxTopiB (OCBITICHHS, TeMIIepaTypa, ONPOMIHEHHS) Ha TMpHUpIcT Oiomacu
BOJIOpOCTEMN

BrumB ¢iznunux dakTopiB (OCBITICHHS, TeMIEparypa, ONPOMIHEHHS) Ha 3MiHY METa0oJi3My
BOJIOPOCTEM.

BrumB ¢i3ununnx (akTopiB Ha 3MiHY SIKICHOTO Ta KIIBKICHOT'O CKJIA Ty JIIITiTiB.

Metoau BHIUIEHHS, OYMINEHHS Ta aHaIi3y JimigHuX (pakmii 3 Bomopocteil (pi3HI BHUIH
xpomarorpadii).

OcobnuBocTi ofep)kaHHS O010IU3ENbHOTO NAJBHOTO 32 BHUKOPUCTAHHS MIKPOBOJOPOCTEH SIK
CHPOBHHH.

Mertoau onepaHHA PI3HUX NPOAYKTIB (BiTaMiHIB, aHTHOIOTHKIB TOIIO) 32 BHUKOPHCTAHHS
MIKpPOBOIOPOCTEH.

Brus pH cepenoBuia Ha mpupict 6iomacu Ta METaboIIi3M BOJIOPOCTEA.

BukopucranHs BOIOpOCTEH Y CUIIbCHKOMY T'OCIIOIapPCTBI.

Ilooamox 3
Ilumanus 0o 3anixy

[lirmeHTHI rpynH, 3arajJbHa XapaKTePUCTHKA.

OcCHOBHI BIIMIHHOCTI MK IPOKapIOTUYHUMU Ta €YKAPIOTUYHUMH BOJOPOCTSIMH.

Cunb03e51eH1 BOJIOPOCTI, 3arajbHa XapaKTEPUCTHKA BIJILTY.

Ocob6auBOCTI METab0I13My Ta UTOJIOTTUHI XapaKTEPUCTUKN CUHBO3EJIEHUX BOJIOPOCTEH.
3aranbHa XapaKTepUCTHKA YEPBOHOI NIMEHTHOI Tpynu. YepBOHI BOAOPOCTI.

3arajipHa XapaKTepPUCTUKA JKOBTOI MIrMEHTHOT IPYIIH.

30JI0TUCTI BOJAOPOCTI, 3arajbHa XapaKTEPUCTHKA BIJIILTY.

Oco6auBOCTI METab0I13My Ta LUTOJIOTTUHI XapaKTEPUCTUKU )KOBTO-3€JI€HUX BOJAOPOCTEH.
JliaTOMOB1 BOJIOPOCTI, 3arajibHa XapaKTepUCTHKa BIILTY.

Bypi BostopocTi, 3aranbHa XapakTepUCTHKA BiJILITY.

3arajbHa XapaKTepUCTHKA 3€J€HOI IIr'MEHTHOI TPYIIH.

Ocob6auBoCTI METab0I13My Ta LUTOJIOTTUHI XapaKTEPUCTUKU 3€JIEHUX BOJOPOCTEH.
B3aeMo03B’s130K €1eMEHTIB JKUBJIEHHS 3 META0OJIYHUMHU IPOLECaMH Y MIKpPOBOJIOPOCTEH Pi3HUX
KJIacCiB.

Cronmyku kKapOoHY SIK elleMeHTa KUBJIeHH. [[opiBHsUTbHA XapaKTEPUCTHKA

BrmB KoHIEHTpalii CoiayK HITpOreHy Ha MPHUPICT BOAOPOCTEN

3MmiHa MeTaboJi3My MpHY 3MiHI KOHLIEHTPALIi CIIOJIyK HITPOT€HY Y O’KUBHOMY CEPETOBUIIIL.
BruB MmarHito Ta MaHTaHy Ha MeTaboIIi3M Ta MPHUPICT BOJOPOCTEH.

Brnus cnonyk gepymy Ta Kynpymy Ha MeTa0oJ1i3M Ta IPUPICT BOJOPOCTEH.

BruB crionyk kajito, HaTpiro Ha IPOAYKYBaHHS JIiIIIB MiIKPOBOJIOPOCTSIMH

BriivB moskMBHUX PEYOBHH Ha AKICHUI Ta KUTbKICHUHN CKIaf imiaiB y mikpoBogopocti Chlorella
vulgaris.

Tunu poTobiopeakTopis.

Brnue ¢diznunux ¢axTopiB (OCBITIEHHS, TeMIepaTypa, ONPOMiHEHHs) HAa 3MiHY MeTaloJi3My
BOJIOPOCTEM.

BrmB ¢isnunux ¢akTopiB Ha 3MiHY SKICHOTO Ta KUTBKICHOTO CKJIQAY JIMiIiB.

Meroau BHUIUICHHS, OYMINCHHS Ta aHAm3y JiNigHuUX (pakmiii 3 BogopocTed (pi3HI BUIU
xpomarorpadii).

Meroau onepkaHHS PI3HUX NTPOAYKTIB (BiTaMmiHIB, aHTUOIOTHKIB TOIIO) 3a BUKOPHUCTAHHS
MiKpPOBOIOPOCTEH.

Pobouy nporpamy Has4YanbHOI gucuunaiHm (cunabyc):



CKnapgeHo LOKTOPOM TexH. HayK, B.0.3aB.Kadenpu bioeHepreTuku, HioiHdopmaTMKn Ta ekobioTexHonorii
lfony6 HaTanieto BopucisHoto

YxBaneHo Kadegpoto bioeHepreTnku, bioiHpopmaTnkm Ta ekobioTexHonorii (npotokon Ne 2 Big 30.08.21)

NoropkeHo MeToauuHo Komicieto dpakynbTeTy (NpoTokon Ne 1 Big 31.08.21)



