BIJII'YK
o(iniHOrO OMOHEHTAa Ha AUCEpTaLiiiHy poOOTY
BnoBuuenko AnboHU AHAPITiBHU
Ha TeMy «Y THITi3allisi Ta30BUX BUKHIIB MiKPOBOJIOPOCTSIMIDY,
MIPEICTABIICHY Ha 3100YTTA CTyINeHs JoKTopa (imocodii

B rayry3i 3HaHb 16 XimiuHa Ta OioiHKeHepis
3a cnenianbHicTIO 162 BioTexHosorii Ta 6ioiHxeHepis

AKTYyaJIbHICTh TEMH JAUCEPTAIil.

Po3BUTOK TpaHCHOPTY, HPOMHUCIOBOCTI Ta TMAaJUBHOI EHEPreTUKH MPU3BOAUTH 10
3HauHKMX BUKHUIB mapHUKoBUX (CO2, CH4, O3) ta Tokcuunux razis (CO, N20, SO2, NOx), mo
BIUIMBAIOTh HAa HABKOJMILIHE CEPEJOBUIIE Ta CTAHOBIATH 3arpo3y A KIIMary 1 310poB's
monuau. [ligumenns armocdepHoro piBHa mnapHukoBux TaziB (III') 3a ocranHi 1'ATH
JECSATHIIITh BBAKAETHCS OCHOBHOIO MPUYMHOIO INI00ATBHOTO MOTEIUTIHHS. X04a BYTJICKUCIHUM ra3
€ He enuHuM [1I" B atmMocdepi, ioro yactka cTaHOBUTH 65% BiJl 3aralbHOTr0 00CSTY TI00aTbHUX
BUKH/IIB, BijnoBinawoun 3a 60% edekTiB 1100abHOTO MOTETITIHHS.

Croroani B arMochepy BuUkumaeTrbest 22 mipa. ToHH CO2 3 aHTPOMOTEHHUX JDKEPE.
Buxung CO2 BHAcHiAOK BUKOPUCTAHHS BUKOITHOTO IajMBa € OCHOBHOIO NMPUYMHOIO TOTO, IO
koHmeHtpaiis CO2 30iumpmmiacs HUHI 3 JoiHAycTpiansHoro piBHA 270 ppm mo 430 ppm. VY
HaWOIMK4Yl CTO POKIB MOMUT HA €HEPTilo, SIK OUIKYEThCS, 30UIBIIUTHCS OUTBIN SIK yIBIYi, 110, 32
orinkamu (haxiBiiB, mpusBeae a0 nmoaBoeHHs BukumiB CO2 no 2050 poky. Hacmigku Takoro
Oe3npeneeHTHOro 3poctaHHs kKoHueHTpauii CO2 MoxXyTh OyTH TaKMMU: 3aKHUCJICHHS OKEaHy,
MIJBUINEHHS PIBHSA Mops, 30ypeHHs KIiMary 1 pyliHyBaHHS exkocucteM (Sabine, 2004; Thomas,
2004; Wigley, 1996). 3a octanHi Tpu AECATHIITTS BUKUIHM BYTJICITIO 30UIBIIUINCS TPUOJIM3HO HA
50 % 1 IpOAOBXKYIOTh 3pOCTAaTH y 3B'SI3KY 3 INI00AIBHOIO 1HAYCTpiai3alielo Ta ypOaHi3ali€lo,
mo TpuBae. Akmo Oe3nepepBHUN BHUKUI IOTO HeOE3MeYHOro rady B aTtMmocdepy He Oyne
00OMEXEHH, 11€ MOXKE TIPU3BECTH JI0 CEPUO3HUX HACTIAKIB JIJIs TIJIAaHETH.

[[{o6 ckoporutu Bukuau III°, icHye roctpa moTpeba y cTpaTerisix MOM'SKIICHHS
HaciAKiB 3poctaHHs piBHS arMochepHoro CO2. Po3poOmnstoThecs mporpamMu JekapOoHi3aillii,
CIOpsSIMOBaHI Ha BHJAJCHHS BYTJELIO 3 aTMocepu Ta MOTJIMHAHHS HOro Ha HEBU3HAUYEHUN
TepMiH abo myxe 3HauHuid mepiof. Bukumu T[T MoXHa 3HUBHTH 32 PaxXyHOK CKOPOYCHHS
BUKOPUCTAHHSI BUKOITHOTO TajMBa Ta cupusiHHsA 3B's3yBaHHI0O CO2. Atmocheprnit CO2 moxe
OyTH CEKBECTpOBaHUH 3a JOMOMOTro (I3UYHHMX, XIMIYHMX Ta OIOJIOTIYHMX ITiJIXOIIB.
BiamoBigno 10 oOpanoro wmetomy kouBepcii CO2 ylmoOBIIOETBCS Ta TEPETBOPIOETHCS HaA
MPOIYKTH 3 JOAaHOI0 BapTicTio OaHUM 13 Halle()eKTUBHIMINX MiIX0/IB € OloyoriyHa (ikcaris
CO2. PocnmuHM Ta MIKpOOpPraHi3MH MOXYTh yJoBiItoBatH atMochepHuit CO2 3a I0moMororo
MeXaHi3My (OTOCHHTETUYHOI'O KOHLIEHTPYBaHHS BYTJIEII0 Ta NEPETBOPIOBATH YJIOBIICHUMN
KapOoH y 610mpoyKTH. MIKpOBOIOPOCII MAIOTh JTy>Ke IIBUIKHN TEMIT 3pOCTaHHSI B TIOPIBHSIHHI
3 Ha3€MHUMHU POCIMHAMH, 3/1aTHI MOTJIMHATH 3HAYHY YaCTUHY OKHUCIIB HITPOTeHY 1 Cynbhypy 3
ra3oBHX BUKHIIB, a X €(EKTHBHICTh Yy BJIOBJIIOBaHHI Ta cekBecTparii Byriemo B 10-50 pasis



BHIIIA 33 Ha3eMHI pociauHU. biomaca MiKpOBOZOpPOCTEH 3HAXOIUTH 3aCTOCYBAHHS SIK CUPOBHHA
JU1s1 BApOOHUIITBA OioTaanBa.

Yepes 11e po3poOka G10TEXHOJIOTIH BUKOPUCTAHHS MIKPOBOJAOPOCTEH ISl YIIOBIIOBAHHS
Ta CEKBECTpallii BYIJICIIO 1 OYUCTKH TUMOBHUX BUKHJIIB BiJ] TOKCHYHHX Ta3iB € aKTyaJIbHUM
HAayKOBUM 1 MIPHUKJIATHUM 3aBIAHHSAM, JUIS PO3B’SI3aHHS SKOTO HEOOXITHI MUPOKI TOCIHIIKEHHS
POCTY MIKpOBOJOPOCTEH, AKICHUX 3MIH CKJIaay Oiomacu 1 €(eKTUBHOCTI CEKBECTpallii 3aJIeKHO
BiJI CKJIaJly TA30BHX BHKHJIIB 1 IIBUIKOCTI BBEJCHHS T'a3iB B 00’ €M KYyJIBTYPH.

OuniHka 0OIPYHTOBAHOCTI HAYKOBHX pe3y/bTATiB JuUcepTauii, iX JT0CTOBIpHOCTI Ta
HOBH3HH

[Tono)xeHHsT Ta BHCHOBKM JucepTaiii OOIPYHTOBaHI JIOCTaTHHOIO KUIBKICTIO SIKICHO
MPOBEACHUX JIOCTI/DKeHb. ABTOPKOIO JHUCEpTaIii YITKO OKpEeCIeHlI MeTa Ta 3aBAaHHs
JIOCJTIDKEHHS. 3aBAaHHS JTOCHIKCHHSI, TTOJIOKEHHSI HAYKOBOT HOBU3HU 1 BUCHOBKH JIUCEpTAIlii €
JIOTIYHO B3a€EMOIIOB’SI3aHUMU. Pe3yibTaTH  JNOCHDKEHh OTpPUMaHi aBTOPOM  OCOOHMCTO.
Huceprariiiina po60oTa € OpPUTIHAIBPHOI HAyKOBOIO TMPAICI0, SKa BHUKOHAHA Ha HAJICKHUX
METOJMYHOMY Ta TEOPETHYHOMY piBHsIX. PoOOTa Mae MOCIHIIOBHY Ta JIOTIYHY CTPYKTYpYy 1 €
KOMILUJIEKCHUM Ta 3aBEPIICHUM HAyKOBHM JOCIIDKEHHSM. BapTo 3a3HayuTH, 110 BU3HAYEHHS
METH JIOCTI/DKCHHS IIIJIKOM BIAMOBIZA€ aKTyaJdbHOCTI TEMHU Ta 1i HayKOBO-TIPAKTUYHOMY
3HaueHHI0. KpiM TOro, MeTa 1 3aBIaHHS JOCHTIPKEHb 3 YCIEI0 TTOBHOTOIO BHUTIKAIOThH 13 HAa3BU
oOpaHoi auceprariitnoi npaii. HaBeaeni y aucepraiii 00’ €KT, TpeaMET Ta METOIN TOCIIIPKEHHS
BIJIMOB1/Iaf0Th OCHOBHUM HAMpsMKaM pOOOTH.

HaykoBa HoBU3Ha

B aucepramiitnomy mociimkeHHi A. BIoBHYEHKO Brepiiie BCTAHOBJICHO MaKCHMaJlbHI
TpaHWYHI KOHIIEHTpaIlli OKCHIIB Cydb(ypy Ta HITPOTEHY B Ta30BUX BHKHJIAX, 3a SKHUX HE
B110yBa€THCS MPUITMHEHHS POCTY 1 HAKOMMMYEHHs 01oMacu MikpoBogopocteit Chlorella vulgaris;
3a nonomororo Audy3opa BiAIPAIbOBAHO PEXUMU 0apOOTYyBaHHS KYJIbTYypaJbHOTO CEPEIOBHINA
CO2, BU3HAYCHO paIllOHATBHHUI PO3MIp 1 KUTBKICTh OTBOPIB AMGY30pa, 3a SKOTO BiI0OYyBAETHCS
MaKCUMaJIbHUHN TpHUpIcT OloMacH; HAOYJI0 MOJANBIIOTO PO3BUTKY: - BCTAHOBJICHHS 3aJICKHOCTI
BIUTMBY Ta30BUX BUKH/IIB Ha SKICHUH 1 KITbKICHUH CKJIaa MikpoBogopocten C. vulgaris.

JIOCTOBIpHICTh pe3yJbTaTiB, OTPUMAHMX B JAHWCEpTaliiHOI poOOTI, 3abe3MmeuyeThCs
KOPEKTHOI)  IIOCTaHOBOIO  3a7ad  JIOCHi/KEHb,  BEJIMKUM  OOCATOM  TPOBEICHUX
eKCIIEPUMEHTAIBHUX JOCITIDKCHb, BHCOKMM 30irOM [aHHWX, Ta pe3yJbTaTaMH MpPOBEIACHUX
JIOCJTIJDKEHB, a TAKOXK armpoOaIliero pe3yabTaTiB JUcCepTamiitHOT poOOTH Y BUPOOHUYUX YMOBAX.

Otmxe, B nucepTaiiiiHiii poOOTI TOCTAaBJICHE HAYKOBE 3aBIaHHS BHUKOHAHO IOBHICTIO,
3100yBay IMOBHOIO MipOIO OBOJIOJIIB METOOJIOTIEI0 HAYKOBOT AiSUTHHOCTI.
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3a cBOiM 3MICTOM JucepTaliiiHa pobOorta 3m00yBava BrnoBuueHko A.A. TOBHICTIO
BinoBinae CtaHaapTy BHUIOI OCBITH 31 crerianbHocTi 162 BbioTexHomorii Ta GloiHX)eHepis Ta
HarpsiMKaM JIOCIIPKeHb BIJIOBITHO 10 OCBITHROT MporpamMu bioTexHo0rTii.

Huceptariiiina po06oTa € 3aBepUICHOI0 HAYKOBOIO TMpaIelo 1 CBITYUTh NPO HASBHICTh
0COOMCTOTO BHECKY 3700yBava y HAyKOBUW HAIpsM 010TE€XHOJIOTI].

PosrasHyBImm 3BIT MOMIOHOCTI 3a pe3yibTaTaMH TEPEBIPKH AUCEPTAIiiiHOT poOOTH Ha
TEKCTOB1 CIHIBIIAJIIHHS, MOXHa 3pOOWTH BHCHOBOK, IO JUCEpTaiiiiHa podota BaoBudeHKO
AnboHU AHJIPIIBHHU € PE3yIbTATOM CAMOCTIMHHMX JTOCIIKEHB 3100yBava 1 HE MICTUTh €JIEMEHTIB
danscudikamii, xommumsamii, QaOpukamii, mariaTy Ta 3amo3uyYeHb. Bukopucrani iei,
pe3yabTaTH 1 TEKCTH 1HIIMX aBTOPIB MAIOTh HAJICKH1 MMOCUJIAHHS Ha BIMOBIAHE JHKEPEO.

MoBa Ta CTHJIb BUKJIAJICHHS Pe3yJbTaTiB

HucepTariiiina po6oTa HanmucaHa JIepKaBHOIO MOBOIO. Marepianu nucepTallii BUKIaICHO
MOCJTIZIOBHO 3 BHUKOPWUCTAHHSM 3arajJbHONPHUHATOI TEPMIHOJIOTII, JIOTIYHO 1 OOrpyHTOBAHO
noauIeHo Ha po3ainu. Jucepramiitna pobora odopmieHa BiAMOBiAHO 10 BUMoOr Hakasy MOH
Vkpaiau Big 12 ciuns 2017 p. Ne 40 «IIpo 3aTBepmkeHHS BUMOT 10 OPOPMIICHHS JUCEPTAIIiD».

HucepTariss CKIAQma€eTbCs 3 BCTYIy, S5 PO3IUTIB, BUCHOBKIB, CIHUCKY JITEpaTypu Ta
JOMaTKiB. 3arainbHui oOcsar nuceprtarlii ckimamae 174 ctopiHok, B Tomy uucii 104 cTopiHOK
OCHOBHOTO TEKCTYy, N0 SIKOTO BXOJIUTh BCTyH, 4 po3Aiid Ta BHUCHOBKU. [lucepramis Mmae
HAJIe)KHUM YUHOM O(OpMIIEHY aHOTallil0, CIIMCOK BUKOPUCTAHUX JKepel 31 96 HaliMeHyBaHb Ta
2 DOIaTKu

VY Berymi (c. 18-22) oOrpyHTOBaHO aKTyallbHICTh POOOTH, CPOPMYITHOBAHO METY, 00’ €KT,
MpeaMET JOCHIKEHb Ta 3a7adi, Kl po3B'SI3YIOThCSA B poOoTi. OKpecieHO HAayKOBY HOBU3HY 1
MpakTUYHE 3HA4YEHHS OTPUMaHUX pe3yibTariB. HaBemeHno iHdopmariro 1momo ampooarrii,
CTPYKTYpH Ta 00cATy poOOTH.

VY nepuiomy posniii (c. 23-47) HaBeICHO aHaJ3 JITEPATypHUX JKepen, chopMyITLOBAHO
3aBAAHHS JOCIIHKEHHS, IK1 HEOOX1HO BUPIIIUTHU JUIsl CTBOPEHHS TEXHOJIOTIT yTHIII3allii ra30BUX
BUKUIIB. OOrpyHTOBaHO HeoOXimHicTh  yrwmizamii IIIT mius mom’sKIIeHHS HECTIPUSTINBHX
HACJTIKIB aHTPOIOTEHHOI JiSILHOCTI, TIEpeBaru O10JOT1YHMX METOJIB CEKBECTpallii BYTJICHIO 1
OYUCTKHM JMMOBUX BUKHUIIB BiJl TOKCHYHUX Ta3iB. llokazaHa MmepcreKTUBHICTh BUKOPUCTAHHS
MIKpOBOJIOpPOCTEH B I[bOMY IIpoIeci, OOyMOBJEHY iX 3IaTHICTIO 10 ()OTOCHHTETHYHOTO
MOTJIMHAHHS BYTJIEKHCIIOTO Ta3y, 1o 3a0e3meuye HapoIyBaHHs 0ioMacH.

BimzHaveno, 1m0 MiKpOBOJOPOCTI 3/aTHI MOTJMHATH TAaKOX HITPOreH i cyiabdyp, Kl y
BUTJISAJII OKCHJIIB MICTSIThCS Y Ta30BUX BHKHUIAX 1 MOXYTh OyTH B MEBHUX J103aX BUKOPHUCTaHI SIK
€JIEMEHTH JKUBJICHHS. B po3aini 3 BUKOPUCTAHHSAM JaHUX JITEpaTypH IIOBEIEHO, IO BUCOKA
(OoTOCHHTETHYHA aKTUBHICTh MIKPOBOJOPOCTEH, iX €()EeKTUBHICTh MPH HU3BKUX KOHLEHTpAIisX
BYTJICKHCJIOTO Ta3y, BUIIA IIBUIKICTh WOTO TMOTJIMHAHHS 1 3aCBOEHHS, a TaKOX 3JIaTHICTH 0
yTUIi3alii OKCHIIB a30Ty Ta CIPKM IepeBEepIIye MOMJIMBOCTI BHMIIMX pPOCIMH. B pozmimi
npoaHaii3oBaHa HasBHa iH(opmaris mono  KynbtuByBaHHA Chlorella 3a BukopucTaHHS

JMMOBHUX Ta3iB, €peKTUBHOCTI MOTJIMHAHHS T'a30BUX BUKHIIB 1 iX BIUIUBY Ha HpUpICT GioMacH.
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Tomy BU3HAaUEHHS palliOHATBLHUX TApaMETPIB I YTHII3aIlli Ta30BUX BUKHUIIB € 3aBIaHHIM IS
MOJAJBIINAX JIOCHIDKCHb. BCTAaHOBJIGHO BIUIMB Ha KYJbTUBYBaHHS MIKPOBOJOPOCTCH TaKHX
KOMITOHEHTIB Ta30BHX BUKHJIB, SIK OKCHUIU BYTJEIIO, CIpKH, a30Ty. BU3Haue€HO MOXJIHMBICTH
BUKOPHUCTAHHsS Ta30BUX BHKHU[IB TpU KyJIbTUBYBaHHI MikpoBogopocteir Chlorella sp.
[TpoaHami3oBaHO MOXIJIMBI TEPENIKOJNA 3aCTOCYBaHHS Ta30BHX BHUKHIIB JUIS KYJIbTHBYBaHHS
MIKPOBOJIOPOCTEH Ta BUSHAUCHO IIISIXW BUKOPHUCTAHHS HAPOIIEHOT 010MacH MIKPOBOJOPOCTEHA.

Y napyromy posaini (c. 48-62) ommcaHa 3arajJibHa OpTraHi3allis JOCHIKEHb, HAaBEICHO
BUKOPHUCTAaHI METOJU JOCIHIIKEHHs, OMHC yCTAHOBOK, METOJMKY BHUKOHAHHS E€KCIIEPHMEHTIB,
CKJIaJl TOXHUBHOTO CEpEeJOBMINA, BUKOPHCTAHI KYJIbTYpPH, MIATOTOBKY Ta30BUX BHUKHUIIB [0
yTHITI3a11ii MIKPOBOIOPOCTSIMH.

B Tperbomy po3aidi (c. 63-95) HaBeeHO eKCIIEPUMEHTANTBHI JIaHl MO0 BIUIUBY PEXKUMY
Mojiadi BYTJEKHUCIIOTO ra3y Ha picT MIKpoBoJopocTel. Po3riissHyTO €(heKTUBHICTh BUKOPUCTAHHS
nudy30piB 3 pI3HMMH TapaMeTpaMu Jjisi 0apOOTyBaHHS BYTJIEKHCIOTO Ta3zy. Bu3HaueHO
ONTUMAJIBFHY WIBUAKICTH MOJayi ra3zy 3a 3aJaHoi KoHIeHTpauii. [loka3zaHo, 110 BUKOpPHCTaHHS
nudysopy 3 giamerpom otBopiB 0,12 MM crnpusie HacHYeHHS KyJIbTYpPaJIbHOTO CEpEeOBHINA
mxepenoM kapoony (COz), 1o miABHILY€E MBUIKICTh pocTy B nepiry no0y Ha 40 % a B TpeTio —
Ha 20 %, mnopiBHsSHO 3 OapOoryBanHsM Oe3 audys3opa. BcraHoBieHO paliOHANIbHY
MepioNYHICTh ToAadi Ta3y. [IpoaHanizoBaHO 3aCTOCYBaHHS PEIUPKYIAIIT g €(hEeKTUBHOTO
MOTJIMHAHHS ~ BYTJIEKHWCIOTO Ta3y MIKPOBOJOPOCTSAMH. Bu3HaueHi pallioHalbHI  YMOBH
KyJbTUBYBaHHS MikpoBojopocteit Chlorella sp., siki 3a0e3nedyBaiii HAMBUIILY MIBUAKICTh POCTY
KJIITHH.

B uerBepromy po3aigi (c. 96-130) HaBegeHO pe3ynbTaTH IOCHTIDKCHHS yTHTI3amii
ra30BUX BHUKHUIB MIKPOBOJOPOCTSIMHU, BIUTMB a30THOI Ta CyJb(aTHOI KUCIOT Ha PICT KYJIbTYPH.
BuzHaueHo BIUIMB penUpKyJIAlii ra30BUX BUKHIIB Ha €()EKTHUBHICTh iX YTHIII3aIlli Ta CKiIaja
OGlomMacu MIKpOBOAOPOCTEH, 30KpeMa, mimiaiB. JloCaiHKeHO BUKOPHUCTAHHS Ta30BUX BUKHIIB 3
ByritbHOT TEILl 11 KynbTHBYBaHHS MIKPOBOJOPOCTEH 1 BHM3HAYCHO BIUIMB Ha Olomacy
MIKPOBOJIOPOCTEH Ta IllaHOOaKTepiii Ta30BUX BUKHUJIB IIICIs cramtoBaHHs Oiorasy. [lokaszaHo,
10 Y BOJHOMY CEpPEIOBHILI OKCHJIM YTBOPIOIOTh KUCIIOTH, 110 MPU3BOAUTH 10 3HMKEeHHS pH (<
4), TOMy BMICT OKCHUJIB HITPOTEHY 1 CyJIb(ypy Yy Ta30BUX BUKHIAX YMHUTH 3HAYHUI BIUIUB HA
yTuii3aniro TokcnyHux rasiB C. vulgaris. BusHaueHO MaKCHMaJlbHI TPaHWYHI KOHIICHTpaIlii
kucioTHnx okcuais SO2 ta NO2.

[TigBumieHHsT BMICTY BYyIJIeKHCHOro rasy (>5%) y rasoBux BUKHJAX NPU3BOIUTH J0
MiJBUIECHHS O10CUHTE3Y JIITIIIB BJIBIYl, 3HWKEHHIO IMIBUIAKOCTI POCTy OlomMacu 10 2 pasiB s
onHobiopeakTopHOi cuctemu Ta Ha 10-50% y mynbTHOIOpeakTOpHiil cuctemi. Ilepioanuna
nomada ra3zoBux BukuaiB 3 TELl 3a miarpumanns cramoro pH miagBUIye IMIBUIKICTH POCTY
Olomacu B 2 pa3u, TMOPIBHSHO 3 TIOMEPEIHIM BapiaHTOM, B I[bOMY BHUIIAJIKy €(EKTHBHICTH
nornuHa"gHsI CO2 cknamae 10 %.

B po3mini HaBenmeHi maHli mpo Te, IO KITUHU Arthrospira platensis, sk 1 xjopena,
e(hEeKTUBHO MOTJIMHAIOTH Ta30B1 BUKUAM MICIIsI CHIAIFOBAHHS 0iora3y, MpU IbOMY HE BiI0yBa€EThHCS
3HAQYHUX 3MIH B SKICHOMY ckiami Oiomaci A. platensis. Pe3ynpratu cBig4ath, 10 TNpH
KyJbTUBYBaHHI 32 BUKOPHUCTAaHHS T'a30BUX BHKHUIB HEOOXITHO MiATpUMYBAaTH 3HaueHHS pH>S5,
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OCKUTbKM Ta30Bl CKJIQJI0Bl 3aKHUCIIOIOTH CEPEIOBHILE, 10 CIPUUMHSE 3YMUHKY POCTY KYJIbTYp
MIKPOBOJIOPOCTEH Ta IiaH0OaKTePii.

B m’stomy po3mini (c. 131-150) naBeneno rpadiuHy MOENb 3aJ€KHOCTI IIBUIKOCTI
POCTY KJIITHH BiJ TEXHOJOTIYHUX TMapaMeTpiB MPOIECy YTUIIi3allii ra3oBuX BUKUIIB. B mMomeni
BpPaxoOBaHO JIIF0 KHCJIOT, YTBOPEHUX 3 OKCHIIB a30Ty 1 CIpKH, IO HE CHPUYHUHSIOTH 3YIMHUHKY
npupocty npu 360epexxenti pH Buie 4.

3a eKcrnepuMEeHTATbHUMHU JaHUMH PO3POOJICHO TEXHOJOTIYHY CXEMYy YTHJII3allii Ta30BUX
BHUKHUIB MIKPOBOJOPOCTSIMU. BHUTOTOBIEHO IOCHIIHO-ITPOMHCIOBY YCTaHOBKY 00’emom 100
mMm3, axy BapoBakeHo Ha TOB «POCTOK-TIPUJIAL JIT» (akT BpoBa/pKeHHS T0JATOK A).
HaBeneHno po3paxyHku co0iBapTOCTi poOOTH CIPOEKTOBAHOI YCTAHOBKH ISl YTHJIi3aIlil ra30BUX
BUKMUIIIB.

BucnoBku (c. 151-152). ¥V nuboMy po3/iii aBTOp HaBOAUTH 6 KOHKPETHHX BHCHOBKIB, SIKi
JIOTIYHO BUTIKAIOTH 3 PE3yJbTATIB JOCIIKEHD 1 CIIPSIMOBaHI Ha JOCATHEHHS TIOCTABJICHOI METI
poboTwu.

Honatku (c. 166-174) MICTATh aKTH BIPOBADKEHHS PE3yJIbTATIB JUCEPTAIiiiHOT poOOTH,
AK1 MIATBEPIKYIOTh HAYKOBY HOBHM3HY, TEOPETHYHE Ta MPAKTUYHE 3HAUEHHs AHcepTariiiiHoi
po0OOTH; a TAKOXK CHUCKU OMyOJIIKOBAaHUX 32 TEMOIO IUCEpTaIlii mpartb.

O1xe, aBTOpKa IUCEPTAIIHHOI POOOTH T0OpE BOJOIIE 1 CAMOCTIMHO aHAJI3y€e€ OTPUMAHHI
Martepian, O0’€KTHBHO MW apryMEHTOBAaHO MOro OIiHIOE. 3arajoMm, po0oTa 3a MepeTikoM
MPOBEJCHUX JOCTIIKEHb, 3HAUEHHAM OTPUMAHUX pPE3yJbTaTiB Ta iX O(QOpPMIIEHHSM CKJIaaae
MO3UTUBHE BPAKEHHS.

OnpuiiroHeHHs pe3yJbTATIB JUcepPTaAliiiHOI po00TH

HayxkoBi pe3ynbpTaTi nucepTallii BUCBITJICH] Y 3 HAyKOBUX MyOJiKamisx 37100yBayda, cepes
SAKUX: 2 CTaTTl y HAyKOBUX BHUIAHHSAX, BKJIIOUCHUX HA JaTy OMYyOJIIKYBaHHS /O TEPEIiKy
HAayKOBUX (axOBHX BHIAaHb YKpaiHH, 2 CTaTTi y TMepiOJUYHUX HAyKOBHUX BUIAHHSX,
npoinaekcoBanux y 6azax manumx Web of Science Core Collection Tta/abo Scopus, 3 sxux 1
CTaTTS y BUAAHHSX, BIIHECEHUX JI0 MepHIoro — TpeTrboro kBapTwiiB (Q1—Q3) BiamoBimHO 10
knacudikamii SCImago Journal and Country Rank a6o Journal Citation Reports; 0 maTtenTiB Ha
BHUHAXIJI, 0 MPOHIUIA KBami(iKaIiiHy eKCIepTH3y Ta 0e3MocepeaHbO CTOCYEThCS HAyKOBHX
pe3yabTatiB aucepraiii; 0 mateHTiB YKpaiHu Ha KOPUCHY Mojelb; 0 01HOOCIOHNX MOHOTpadii,
o pekoMeHnoBaHi 10 nApyky Buenoro pamoro KIII im. Irops Cikopcbkoro Ta mpoHIILIH
peIeH3YBaHHSI.

Takox pe3ynbratu aucepTariii Oyiau anmpoOoBaHi Ha 8 HAYKOBHUX (paxoBUX KOH(DEPEHIIIsIX.

Takum 4MHOM, HAYKOBI PE3yJIbTaTH OMKCAHI B IUCEPTalliifHiil poOOTI MOBHICTIO BUCBITJICHI
y HAyKOBUX MyOJIiKaIisax 3100yBaya.

Hepnoaiku Ta 3ayBaskeHHs 10 QMcepTALiHHOL po00TH

Big3znavaroun xopommii piBeHb poOOTH, HAyKOBE Ta MPHUKIATHE 3HAYCHHS PE3yJIbTaTiB,
JOIIJTPHO BICIIOBHUTH JICSIKI 3ayBa)KEHHS Ta TUTAHHS TUCKYCIHHOTO XapaKTepy:



- Bunukae mnuTaHHA, WIOAO0 CKJIaAy >KMBHJIBHOTO CEpEeJOBUINA JUJIsl KYyJIbTHBYBaHHS
Arthrospira platensis (c. 49). Bmict NaHCO3, Na2CO3 , HiTpaTiB 1 cyabdariB 3HAYHO
MEepPEBUIyE KOHIIGHTPAIIF0 IMX COJIM B CEpPelOBHINI 3apoyka Ta 1HIIHX
CEpEeIOBUINAX, SIKI BHKOPHCTOBYIOTHCS TIpM BUpOILyBaHHI A.platensis (nuB.,
Hanpukiazn, Stunda-Zujeva, 2020). OueBHaHO, IO HAA3BHYAWHO BUCOKUM BMICT
HITpaTiB HE CIIPUSATHUME MOTJIMHAHHIO OKCHUIB HITPOTEHY 3 TA30BUX BUKHIIB,

- He Bu3HaueHo, Sk paxyBalld KUIBKICTh KIITHH A.platensis, sika Ma€ HHUTKOMOIIOHY
CTPYKTYPY;

- 3rigHo MmatepianiB pobotu npu KyinbtuByBaHHI sk Chlorella, Tak 1 A.platensis
BiOyBanochk migsuieHHs pH cepegosumia (c. 69: 3 5,7 no 6,5 nns Chlorella) (c. 125:
3Ha4HE MmiaBHUIIeHHS pH KynbTypanbpHOTO cepenoBuiia A.platensis). ABTOpKa BBaxae,
[0 1€ CBIMYUTH MPO PaIliOHATBHI YMOBH JUISl KUTTEMAISUIBHOCTI MIKpOBOAOPOCTEH (C.
66, 69). Cuig OUTBII AETAJBHO MOSCHUTH NMPUYMHHM MiABUIIEHHS pH mpu pocti mux
MIKpOBOJIOPOCTEH, a TaKOXK YOMY II€ CIpPHUS€ CTBOPEHHIO palllOHAIbHUX YMOB Ui X
KUTTEQISUILHOCTI,

-Ha puc.3.3 HaBemeHo 3anexHicTh pH Big uwacy mpomyckanmas CO2 (t) 3a pizHOI
KOHIIeHTpalii 6iomacu. B Tekcti (c. 66) cTBepKy€eThCs, 10 «biabIa KOHIICHTPAIIis
KJIITHH MPU3BOANUTH J0 OLIBIIIOTO CIOKUBAHHS BYTJIEKHCIIOTO Ta3y 13 cepeoBHIA 1, 5K
HACIiZOK, BinOyBaeThes miaBumieHHs pH». Opnak, 3 pucyHky BuaHo, 1o pH
CEpEeIOBHUINA MAJIAE 3 YACOM IMMPHU BCIX JOCIIIHKEHUX KOHIIEHTPAIISX KITITHH;

- Yy TEKCTI 3yCTpidalOThCsl HEBAAIl, HE3pO3yMill Bupasu (Hampukiai, c. 28: « Temmeparypa
BITMBae Ha nmormuHaHHS CO2 MIKpOBOJOPOCTSIMH Yepe3 3MiHY aKTUBHOCTI (hepMEHTIB
kapOokcunaszu (7) ta RuBisCo, ockibku (pepMeHT € OUIKOBOIO OMHUIICIO, HU3bKa
TeMIiepaTypa MPU3BOIUTH J0 3MiH aMiHOCTPYKTYp (7), TOAl SIK BUCOKa TeMmIeparypa
po3TATY€E Ta po3puBaAE (7) MONIMNENTHAHUHN JIAHIIOT, 10 MPU3BOAUTH 0 MOPYIICHHS
cekBectpamii CO2»; c. 27: «CO2 mnornuHaeThesi S-0ichocdaTkapOoKCHIazor
(RuBisCo), pubynozor-1 y pubynosy-1 i1 5-6ichochar (RuBP) mim wac daszm
KapOOKCUITyBaHH», a TaKOXX MOMHIIKH. Tak, B po3aim «3micti» (c. 15) mponymennii
«PO3IIJT 3. BrmumB mapaMeTpiB Mmojadi BYIVICKHMCIOTO Ta3y Ha KyJIbTHBYBaHHS
MikpoBojopocTeii». Ha ¢, 17  HEBIpHO  PO3KPUTO  CKOPOYCHHS  JUIs
pubynozomudocharkapookcunasu, «RuBisCo — 5-6ichocharkapbokcmmazay, a TaKoK
MOMHUJIKOBO PO3KPUTO CKOPOYECHHS s puoOyno3o-1,5-6ichocpary  «RuBP —
pubyno3za-1 1 5-6icochary;

- B poboti BuUKOpHCTaHI J1Ba BUAY MIKPOBOJOPOCTEH, TOMY B MiAMNKCAaxX 0 PHUCYHKIB
po3ainiB 314 ciijg BU3HAYATH, 10 SKOI KYJIBTYPH BIZHOCITHCS BIIMOBIIHI AaHi.

BBakaro, 1110 BUCIIOBJICHI 3ayBa)KCHHS HE € BHU3HAYAIBHHMH 1 HE 3MCHIIYIOTH 3arajibHy
HAyYKOBY HOBHU3HY Ta IMPAKTHYHY 3HAYUMICTh PE3yJIbTATiB Ta HE BIUIMBAIOTH HA TO3UTHBHY
OIIHKY JUCEPTAaIiitHOT poOOTH.



BucHoBok npo auceprauniiiny poborty

I[IpencraBnena po6ota sBjisie COGOO 3aBeplIeHE JOCITIIKEHHS, NPH BUKOHAHHI  SKOIO
OTpYMaHi HOBi 1 JOCTOBIpHi pe3yibTaTH, HEOOXiHi JUIi CTBOPEHHS HAayKOBHX OCHOB
6i0TeXHOJIOTi] BUKOPUCTaHHS MiKPOBOJOPOCTEH Ui yTHi3alil ra30BUX BUKHIIB. BBaxaro, 1o
nuceprTaiiiHa pobora 3106yBaya cTynens aokropa dinocodii Bropuyenko Anbonu AHApIiBHHA
Ha TeMy «YTHITi3allis ra30BUX BUKHU/IIB MiKPOBOZOPOCTSIMI» BUKOHAaHA Ha BUCOKOMY HayKOBOMY
piBHI, He TNOpYIIy€ NPUHUMIIB aKajeMidHOi JOOPOYECHOCTI Ta € 3aKiHYeHHWM HayKOBHM
JOCTiIKEHHAM, CYKYTIHICTh TEOPETMYHUX Ta MPAKTUYHUX PE3YNbTaTiB SKOTO PO3B'I3y€ HAyKOBE
3aBJIaHHs, IO MAE iCTOTHE 3Ha4eHHs s XimiuHoi Ta GioimxeHepii. Jluceprarniiina pobora 3a
AKTyaJIBHICTIO, TIPAKTHYHOIO IHHICTIO Ta HAyKOBOIO HOBH3HOIO MOBHICTIO Bi/IOBifa€ BUMOTaM
YUHHOTO 3aKOHOJIaBCTBA YKpainu, mo nepenbadeHi B 1.6 — 9 «Ilopsaaky mpucyUKCHHS CTyTICHS
nokTopa (imocodii Ta ckacyBaHHsS pilIeHHS pa30BOi CIEINiali30BaHOI BYCHOI pajd 3aKiaiy
BHIIOI OCBiTH, HAYKOBOI yYCTAHOBH NpO TpPHUCYIKEHHS CTyIeHs Joktopa (inocodiiy,
satBepmkenoro ITocranosoro Ka6inery Minictpis Yipainu Bif 12 ciuns 2022 p. Ne 44.

3106yBau BaosuueHko AnboHa AHpiiBHA 3aCIIyTOBY€E Ha MIPUCYKEHHS CTYNEHs I0KTOpa
dinocodii B ramysi 3nans 16 Ximiuna ta GioimkeHepis 3a cnenjanbHicTo 162 BiorexHororii Ta
GioiHKeHepis.

OdiniiiHuii ONOHEHT
3acTynmHUK JUPEKTOPa
IncTuTyTY GOTaHIKM
im. M.I'. Xonoanoro
JToxtop Gionoriuau
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