gu HawioHa/IbHUEA TEXHIYHMIA YHiBEpCUTET YKpaiHK

imeHi ITOPA CIKOPCbKOIO»

ag «KUIBCbKUMA NOMTEXHIYHUW IHCTUTYT

Embnema
Kadeapu

(3a HasBHOCTI)

Kadeppa ekobiotexHonorii Ta
6ioeHepreTuKn

«CYYACHI METOAM | TEXHONOTIT BOAOOYULLEHHA»
Po6oua nporpama HaB4YanbHoOi gucumnniim (Cunabyc)

PiBeHb BULL,Oi OCBiTH
Fanysb 3HaHb
CneuianbHictb

OcBiTHA nporpama
CraTyc gucumniiim
dopma HaBYAHHA

Pik nigrotoBku, cemectp
O6car aucumnninm

CemecTpoBuii KOHTponb/
KOHTPO/bHI 3axoam

Po3knapg 3aHATb
MoBa BUKNagaHHsA
IHpopmauisa npo
KepiBHUKa Kypcy /
BMK/Nagaudis

Po3milLeHHA Kypcy

PeKBi3anTK HaB4Ya/bHOI AUCLUNNIHN

Tpemiii (oceimHbo-HayKoeauli)
G Imxenepis, BApOOHUIITBO Ta OYIIBHUIITBO

G21 biorexHouiorii Ta 6101HXKEHEPIs

biomexHonoeii
Bubipkoea

OuHa (0eHHa)

2 Kypc, ociHHili cemecmp

4 kpedumu (120 200): 16 200 nekyii, 14 200 npakmuyHi 3aHAMMs, camocmiliHa

poboma 90 200

3anik / modynbHa KoHmpoavHa poboma

http://roz.kpi.ua, http://schedule.kpi.ua

YKpaiHcoKa

Jlekmop. 0oKmop mexH. HayK, npogecop Cabaili Jlapuca AHOpiisHa
larisasabliy@ukr.net; 099-281-09-91 (Tesezpam)
lMpakmuyHi. 00KMop mexH. HayK, npogpecop Cabniii /lapuca AHOpiieHa

Inamgpopma oucmanyitinoco naguanns «CIKOPCbKUN». Enekmporuul

Kamnyc KIII im. leops Cikopcvkoz2o
Google classroom. Kod kypcy zb6qrf6

Mporpama HaB4YaNAbHOI AUCLMNAIHM
1. Onuc HaBYaNbHOI AUCUMNNIHMK, iT MeTa, NnpeaMeT BUBYAHHA Ta pe3y/ibTaTU HAaBYAHHA

AKTyanbHICTh AUCUUIUIIHA «CydacHi METOIAM 1 TEXHOJOTIi BOJOOYMIICHHS» IIOIATae y
MOXIIMBOCTI OZICPXKAHHS SKICHOI OYMINECHOI BOIM B Pe3y/bTaTi MOCIIZAOBHOIO BHUKOPHCTAHHS
¢peKTUBHUX Ta EKOHOMIYHO BHIiAHUX (I3MKO-XIMIYHHX Ta OIONOTIYHMX METOMIB 3 PISHUMH
acowianisMi MIKPOOPTaHI3MIB — aKTUBHMM MyJIOM, iMMOOLTI30BAHMMH MIKPOOpPTaHi3MaMy,
TPaHy/TbOBAaHUM MYJIOM, Ta B PI3HHX YMOBAX — 33 KOHI[CHTPAIII€I0 KHCHIO, 610Macoi0, TPHBATICTIO
TOIIO, B 3aEKHOCTI Bill CKIany, KiTbKOCTi i XapaKTEepPHCTHK 3a6py,uHIoquHx PEUOBHH, SKI
MICTATbCS B HEOUYHILEHIH BOJII Ta CTIYHUX BOJIAX, Ta BUMOT JI0 SIKOCTI OYHMILEHOI BOAM, 110 AACTh
3MOTY BIIPOBA/I’)KEHHSI HOBUX €(DeKTUBHUX 010TEXHOJIOTIN a00 yAOCKOHAIECHHS ICHYI0UNX. Takuit
niaxin Oyae popmyBaTH y aciipaHTa 30aTHICTE 10 PO3B’s3aHHS KOMIUICKCHHX MPOOIIeM B C(bepi
010TeXHOIOTI! Ta Oi0iKEHEPil, BUKOHYBATH OPHIiHAIBHI JOCITIIKCHHS, FCHEPYBaTH HOBI izei,
KPHTHYHO OLIHIOBATH OJCPXKaHI pPE3yJbTaTd, IO MPH3BOISTH JO po3po61<1/1 HOBUX Ta
BJIOCKOHAJICHHS 1CHYIOUMX OloTexHojorii. /lana nucuuruiiHa NOBMHHA 03HAHOMMTHU CTYJIEHTA 3
OCHOBamMHu (PI3MYHUX, XIMIYHUX Ta OIOJOTIYHHUX TMPOIECIB OUMIINEHHS BOAM 1 CTIYHUX BOJ,
IUISXaMU KEPYBaHHs LUMH MPOLECAMH JUIS 301IbIICHHS C(bCKTI/IBHOCTl OYHILCHHS BOIH Ta
CTIYHHX BOJ{ BiJl Pi3HHX 3a0pYJHIOIOYNX PEYOBUH 1 OZICP)KAHHS OYHILICHOI BOJH BiANOBIIHO /0
CaHITapHUX BUMOT, CIIPUATH (OPMYBAHHIO HAYKOBOTO CBITOTJIATY.

Mertoto auciumiing € (GopMyBaHHS y CTYACHTIB 37aTHOCTEH. pO3B’A3yBaTH KOMIUIEKCHI
npobaemu B cdepi 610TexXHOJOTIH Ta O10IHXKEHepli, Mo nepeadayae TIMO0Ke MePEeOCMUCTICHHS
BIJOMUX Ta CTBOPEHHS HOBMX LIUIICHUX 3HaHb Ta MpodeciiHOi MpaKTUKU Ha MiJCTaBl aHaNi3y
HOBITHIX METO/MIB BOJOOYMINCHHS, OCHOBAaHMX Ha (I3UKO-XIMIYHHX TIporecax abo Ha
BUKOPUCTAHHI MIKpPOOPTaHi3MiB Ta 1HIIHUX TiAPOOIOHTIB; KEPyBaTH TEXHOJOTIYHUMHU MPOLECAMU
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010JIOT1YHOTO OYMILEHHS CTIYHOI BOJM MpPH BIAMIHHOCTI SKICHOTO Ta KIJIBKICHOTO CKIIaTy

3a0pyIHIOIOUNX PEYOBHH ISl OJICPXKAHHS SIKICHOI OYHINEHOI BOIM;, BHKOHYBaTH OPHTIHAJIbHI

JOCHIJDKCHHS, JIOCATaTH HAyKOBHX pe3yJIbTaTiB, SKi CTBOPIOIOTh HOBI 3HaHHA y cdepi

610TeXHOJIOT1H Ta 0101HXKEHEPIT Ta JOTUYHUX 10 Hel MDKIUCITUTIIIHAPHUX HAIIPsAMaXx; po3po0IaTu

HOBI Ta BIOCKOHAJIOBATH iCHYIOYI O10TEXHOJIOTii HAa OCHOBI PO3YMIHHS HAayKOBUX Cy4YaCHHUX

(dakTiB, KOHIEIIIINH, TEOpii, MPUHIMIIB 1 METOJIB, IO 3aCTOCOBYIOTHCS Yy OlOTEXHOJOTIi Ta

OioiHKeHepii Ta MPUPOJIHUYNX HAyKaX.

[IpenMeTrom € cyyacHi METOM Ta TEXHOJOT1T OYHUILIEHHS BOAU Ta CTIUHUX BOJ.
OcHOBHi 3a80aHHA ducyunaiHu -

BUOIp crioco0iB, MpuiioMiB Ta 00IaTHAHHS JJIs 3a0€3MEYCHHS BOJOOUHIIEHHS (i3UKO-XIMIYHUMU

METO/IaMH, CTIIOCOOIB Ta YMOB KYJIbTUBYBAHHS MIKPOOPTaHi3MiB y 010JI0TIYHUX METOJIaX 3 METOIO

OJIepYKaHHS OYHUINEHO] BiJ] pi3HUX 3a0pyAHIOIOUUX PEYOBUH BOJH Y BiAMOBIIHOCTI A0 CaHITApHUX

BHMOT JUI BIIOCKOHAJICHHS BIJOMHUX TEXHOJIOT1H Ta pO3pOOKH HOBHX.
3rigfHo 3 BUMOTaMH MPOTpaMU HABYAJIbHOI JUCHUIUTIHH, CTYICHTH IICJIS 3aCBOEHHS

JTUCIHUIIIIHN TOBUHHI OTPHMATH TaKi KOMIIETEeHTHOCTI:

- 3/IaTHICTH J0 aHajii3y (i3UKO-XIMIYHHUX Ta O10JIOT1YHUX MPOIIECIB, IO 3aCTOCOBYIOTHCS IS
OYMINEHHS BOJM 1 CTIYHMX BOJ BiJl 3a0pyIHIOIOYMX PEYOBUH OPTraHIYHOTO i HEOPTaHIYHOTO
XapakrTepy;

- 3JIaTHICTh PO3YyMITH MEXaHI3MU BHJIAICHHS 3a0pYIHIOIOUHNX PEUOBHH Pi3HOI IPUPOAH 3 BOJH,

- 10 aHaji3y HOBITHIX METOJIB OYHUIIEHHS CTIYHHUX BOJ Ta YTWIi3allii ocajiB, ofepX aHUX B
pe3yNbTaTi OUUIICHHS,

- 3JaTHICTh JO0 BUOOpPY Ta 3acTOCYBaHHS CYYaCHHMX TEXHOJOTiH (i3MKO-XIMIYHOTO Ta
010JIOTIYHOTO OYMINEHHS CTIYHHX BOJA BiJ pALy 3a0pYyIHIOIOYHMX PEYOBHMH: OpraHiuHUX,
cnonyk Hitporeny, ®ocdopy, BaXKKUX METaJiB Ta iH.;

- 3/aTHICTh JI0 3aCTOCYBAaHHS CYYaCHUX TEXHOJIOTIM OYWIICHHS CTIYHUX BOJ PI3HHX Trairy3el
MIPOMUCIIOBOCTI: JIeTKo1, (hapMaIieBTUUHO1, XapuoBoi Ta iH.;

- 3JATHICTH /IO aHATi3y NEPCHEKTHB PO3BUTKY O10TEXHOJIOTIH OUUIIICHHS BOIH.
3rifHO 3 BUMOraMH MPOrpaMyd HaBYalbHOI JAUCHUUIUTIHHM, CTYICHTH TMICJg 3aCBOEHHS

KPEAUTHOTO MOJTYJISI MAlOTh IPOJCMOHCTPYBATH TaKi Pe3yJbTAaTH HABYAHHS:

- BMITH TPOBOJUTH aHaNi3 CydacHUX (I3UKO-XIMIYHHUX Ta OI10JOTIYHHX METOJIB OYMILIEHHS

MICBKHX 1 TPOMHUCIIOBUX CTIYHHX BOJ 3 METOIO BHOOPY palliOHATBHOTO Ta €()eKTUBHOTO METOAY

JUISL BUJIQJIEHHSI IEBHOTO BUY UM CyMillll 3a0pyIHIOIOUHX PEYOBHH;

- BMITH TPOBOJUTH OLIHKY CTaHy aKTHBHOTO MyJy, O10JIOTYHOI IUIIBKM, 1MMOO1Ti30BaHMX

MIKPOOPTaHi3MiB, 110 3A1MCHIOIOTH O10JIOTIYHE OYMIIECHHS CTIYHOI BOAM, T4 YMNHWUTHU BIUIUB HA

MIKpOOPTaHI3MH IUISXOM 3MIHH YMOB CEpEIOBUINA [ MiABUIICHHS €(QEKTUBHOCTI OYHMIIECHHS

BiJI IEBHUX 3a0pYyIHIOIOUUX PEUOBUH;

- BMITH 371MCHIOBaTH OOIPYHTOBaHUN BUOIp €(PEKTHBHOI TEXHONOTI (HI3MKO-XIMIYHOTO Ta

010JIOTIYHOTO OYMINEHHSI CTIYHHUX BOJ B 3JIEKHOCTI BIJ SKICHOTO Ta KUIBKICHOTO CKJIATy

3a0pyAHIOIOUNX PEUOBHUH, SIK1 MICTATHCS B HUX;

- BMITH peaJli3yBaTH Ty YH 1HIIY T€XHOJIOTiI0 OYMIIEHHS BOJU Ha MPAKTHULI.

2. MpepeKBi3uTK Ta NOCTPEKBI3UTH AUCLUNIHK (MicLLe B CTPYKTYPHO-NIOTiYHIN cxemi
HaBYaHHA 3a Bi4NOBIAHOIO OCBITHLOIO NPOrpamolo)

[pyHTY€ThCS Ha 3HAHHAX, OJEPKAHMX CTYAECHTAMH IIPH BUBUEHHI AUCIMILTIH, XiMist; OioxiMmis;
¢bi3uKa; MPOMHUCIIOBA EKOJIOTis, HAa 3HAHHSIX 1HO3EMHOI MOBH He HIDKYE piBHS A2 Ta iHQopMaIiitHux
TEXHOJIOT1} Ha PiBHI KOPUCTYyBaya.

BuxopucTtoByeThCsl Mpu po3poOLll TEXHOJOTIYHUX PILIEHb I MiABUILEHHS €(pEeKTUBHOCTI
(b13UKO-XIMIYHOTO Ta 010JIOTTYHOTO OYUIIICHHSI BOJIU 1 CTIYHUX BOJI, OJCPKAHHSI IKICHOT OUHIIIEHOT
BOJIM, BIATIOBIJTHO /10 CAHITAPHUX HOPM, EpepOOKH YTBOPEHUX MPU OUMILEHHI BOAM BIAXO/IB, a
TaKOX NMPH BUKOHAHHI JOCHIJHOI poOOTH B HAyKOBHUX YCTaHOBAX, JaOOpaTOpisX Ta HAyKOBO-
JOCTIHUX THCTUTYTAaXx.



3. 3micT HaBYaNbHOI AUCUMNAIHU

Pozmin 1. IIpo6sieMu i misixu BAOCKOHAJEHHSA 0i0JI0TYHUX MeTOAIB i TEXHOJIOTiii OUMIIEHHsI BOAU
i cTiunux BoOA.

Tema 1.1. Beryn. Merta 1 3aBAaHHS BHUBYEHHS JUCLMIUIIHU. BIockoHaleHHS aepoOHMX METOMIB 1
TEXHOJIOT1M 010JI0T1YHOTO OYMINECHHS BOJM 1 CTIYHUX BOJ. [IpobieMu 610J0TIYHOTO OYHIIIEHHS CTIYHHX
BOJI MICT 1 MPOMUCIOBHX MiANPHUEMCTB — HAJIXOKEHHS TOKCUYHHX JJISI MIKPOOPraHi3MiB PEYOBHUH,
1HT10yBaHHS, CITyXaHHS aKTHBHOTO MYJTY, IIHOYTBOPEHHS, 3DOCTaHHSI BUTpAT MOBITPS Ha aeparlito, BUTpaT
enlekTpoeHeprii. BrockonanenHns cnoco0iB Ta mpuiOMiB KyJIbTUBYBAaHHS I'IpOOI0IIEHO31B 17151 aepOOHOTO
OYMIIEHHS CTIYHMX 1 MPUPOJTHUX BOJ: O10TUTIBKM, aKTUBHOTO MYJIy, aepOOHHX CITEIIaJIbHO aalTOBAaHUX
MIKpPOOPraHi3MiB-I€CTPYKTOPIB OPraHIYHHUX CIIOJIYK, IMMOOITI30BaHUX HA HOCISIX MIKPOOPIaHi3MiB.

Tema 1.2. BoockoHalieHHS aHAaepOOHHMX METOJIB OYHWIICHHS CTiYHUX BOA. [Ipobremu aepoOHOTO
010JIOTIYHOTO OYHMIICHHS BHUCOKOKOHIICHTPOBAHUX CTIYHMX BOJ — IEPEBAHTAXKCHHS aKTUBHOTO MYITY,
3pOCTaHHs KOHIIEHTpaIlii 010Macu MiKpOOpraHi3MiB, BUTPAT MOBITPS, 3SMEHIIEHHS IIBUKOCTI OKMCHEHHS
opraHiyHux  pe4yoBuH. IIlIIXd  BHUKOPHCTaHHS  aHAepOOHUX  MPOIECIB IS  OYMIICHHS
BHCOKOKOHIICHTPOBAHMX 3a OPraHIYHOK PEYOBHMHOKO CTIYHUX BOJ. BJOCKOHANECHHS CIOCOOIB Ta
MPUIOMIB KYyJIbTUBYBAaHHS TiAPOOIONEHO3IB sl aHaepOOHOTO OYMIICHHS CTIYHHUX BOJ: acoriarmii
aHaepoOHMX OakTepii METAaHTEHKIB; aHACpOOHMX CIICLIaTbHO AJaNTOBAHUX MIKPOOPIaHi3MiB-
JECTPYKTOPIB OPraHIYHUX CHOIYK, aHAEPOOHOI0 TPaHyIbOBAHOT'O AKTUBHOTO MYJIy, IMMOO1J1I30BaHUX Ha
HOCISIX MIKpOOpPTaHi3MiB.

Tema 1.3. IIpoGiieMu O4YMIIIEHHS OPUPOJHUX 1 CTIYHUX BOJ Bin comoayvk HirporeHy i nuigaxm ix
Bupimennsa. [IpoGnema 3poctanHs BMICTY crnoilyk HiTporeHy y rocmnoaapchko-moOyToBUX i
MPOMHCIOBUX CTIYHMX BOJAX 1 HUIAXM i1 BUpINICHHsA. BIOCKOHaneHHS CrmocoOiB Ta NpHUIOMIB
KyJIbTHUBYBaHHA OakTepiii-ieHiTpudikatopiB Ta HITpU]ikaTopiB, iX BHUKOPUCTAHHS B TEXHOJOTIAX
OYMILEHHS CTIYHMX BOJ METOJaMH HiTpH-AeHiTpudikarii. [ligumeHHs e(peKTUBHOCTI OYHWIICHHS
CTIYHMX BOJ Bia cnonyk HiTporeHy y HOBHX BIOCKOHaleHHX OiorexHosorisx: A/O; A20; UCT;
Biodenitro, Bardenpho. AmnaepoOHEe OKHCHEHHS aMOHIIO «anammoxX» - HOBI OiOTEXHOJOTiYHI
MO>KJIMBOCTI.

Tema 1.4. IligBumieHHs e(EeKTUBHOCTI OYMINEHHSA CTIYHUX BOJ Bia cmoayk Pocdopy. [Ipobrema
3pOCTaHHs BMICTY CIONYK (ochopy y rOCIOIapChKO-MTOOYTOBUX 1 MPOMHUCIOBUX CTIYHHMX BOJAX 1 HUISIXH
il  BupimeHHs. BpjockoHanmeHHs ~— cmoco0iB Ta  MpUHOMIB  KYJIbTHBYBAaHHS  acoliallii
dbochopakymyarorounx Mikpoopranizmie (PAM) Ta cmoco0iB iX 3acTOCYBaHHS Ui €(PEKTHBHOTO
BUJIAJICHHS 13 CTiuHKX BoA crionyk Docopy y HOBITHIX OioTexHoorisx: Bardenpho, Phoredox, UCT.

Po3nin 2. TlinBuumeHHsi edexkTUBHOCTI ¢izMKo-XiMiYHMX MeTOAiB MONEPeIHBOro JIOKAJIBLHOIO
OYMILEHHS i TeXHOJOorili cyMicHOro 0i0/IOriYHOr0 OYMIEHHSI CTIYHMX BOJ MiCT i MPOMUCJI0BUX
NiANPHEMCTB.

Tema 2.1. Metoau iHTeHcH(DIKaIl CEAMMEHTAIIIMHOTO OYHIIEHHS BOIX I IMiABUIIEHHS €(EKTUBHOCTI
BHJIAJICHHS 13 TPUPOIHUX 1 CTIYHUX BOJ CYCHEHIOBAHUX YaCTUHOK. CriocoOu Ta MpUAOMU 301TBIICHHS
TiIpaBIiYHOT KPYIHOCTI 3aBUCIMX YAaCTUHOK 3a PAaXyHOK KOAryJysmii 1 (UIOKYJAIil, BUKOPUCTAHHS
ascopOLIHHUX Ta 610KOATYIALUIHHUX BIACTUBOCTEM aKTUBHOI'O MYJTy; IPOBEACHHS IOCIIKEHb MPOLIECY
CeIMMEHTAIlli BOJAHUX CYCIIEH31i 3 BUKOPHUCTAHHSM aKTUBHOTO MYJy. 3aCTOCYBaHHS METOJIB aeparii i
OlokoarysIii ais iHTeHCUIKaIlli TOMepeTHFOTO BIJICTOIOBAHHS B TEXHOJIOTIAX 010710T1YHOTO OYHUIIICHHS
MICBKHX 1 BUPOOHHYUX CTIYHUX BOJI; TEXHIKO-€KOHOMIYHA OIiHKA.

Tema 2.2. BoockoHaJeHHS TEXHOJIOTIH OYMINEHHS CTIYHMX BOJ MICT i OIPOMHCIOBHX HIANPHEMCTB 3
BHKOPUCTAHHIM _(dJoTariiHux meromiB. IligBuieHHs eQEeKTUBHOCTI TOMEPEIHBOTO JIOKAJIBLHOTO
OYMILEHHS BHUPOOHMYUX CTIYHUX BOJ TPOMHUCIOBUX MIANPUEMCTB BiJl JKUpPIB, OJiH, HapTH 1
HadromponykriB, CIIAP, npiGHOAMCHEpCHMX, KOJOIMHWX 3a0py/IHEHb 3 BUKOPUCTAHHSM METOJIIB
¢noTamii: 6e3HamipHOi; HamipHOI; (IoTaMii Yepe3 NOpHUCTI MaTepiany; enekTpoduioTanii, 6e3peareHTHUX
1 peareHTHux. llmsixm BAOCKOHAJIGHHS TPHHOMIB Ta CrocoOiB (ioTarii mMpyu BUKOPHCTAHHI JIS




NEPBUHHOTO BiJICTOIOBAHHS, MYJIOBIIOKPEMJICHHS, MYJIOYUIUIbHEHHS TOLIO B Mpoliecax 0i0JoriuHoro
OYMIICHHS CTIYHUX BOJ| Ta 3HEBOIHEHHS aKTHBHOTO MYJTY.

Tema 2.3. IlepcrieKTHBH BUKOPUCTAHHS MEMOPAHHUX METOJIIB OYMIIICHHS CTIYHUX BOJ. [HTeHCHbIKAIis
010JIOTIYHOTO OYMIICHHS CTIYHMX BOJ 3 BHKOPHCTAaHHSAM MeMOpaHHUX O010peakTopiB: 30UTbIICHHS
KOHIICHTpaIIii 610Macu akTUBHOTO MYJIy B Oi0peakTopi; 30UIbIIIEHHS HABAHTAKCHHS Ha aKTHBHUN MYJI 32
OPTaHIYHOI0 PEYOBMHOIO; 3POCTaHHA E(QEKTUBHOCTI OYMIICHHS CTIYHUX BOJ, 3MCHIIEHHS BHHOCY
AKTHBHOTO MYJTy 3 OYHMIIICHOIO BOJIOI0; TEXHIKO-€KOHOMIYHA OIliHKa. [Ipobiaemu pereneparrii MeMOpaH Ta
OYMILIEHHS BIMPAIbOBAHUX PEreHEePAIlifHUX PO3UNHIB.

Tema 2.4. BiockoHaJleHHs TEXHOJIOT1i TONEPEAHBOr0 (Pi3UKO-XIMIYHOTO OYMIIIEHHS CTIYHUX BOJI JIETKOT,
dhapMareBTHYHOI, XapuOBOi MPOMHCIOBOCTI Ta TEXHOJIOTiH CYMICHOTO 0i0JIOTIYHOTO OYHIIEHHS CTIYHUX
BOJl MICT i IPOMHCJIOBHUX HianpueMcTB. [IpoGieMu BOJOBIABEJCHHS 1 OYHUINCHHS CTIYHMX BOJ Ha
MPOMUCIIOBHX HiANPHEMCTBAX: HEPIBHOMIPHICTh HAJXOPKEHHS CTIYHUX BOJ Y BOAOBIIBIAHY MEpEKY;
KOJINBaHHS KOHIICHTpAIliil 3a0pyJHIOIOYMX PEYOBHH PI3HOI MPHPOIU Ta CTEMEHs iX JUCIEPCHOCTI;
3aJIM0BI CKUAM KOHILIEHTPOBAHUX BIANPAIbOBAHUX PO3YMHIB 3 BHUPOOHMITBA, NMPOCKOK TOKCHYHUX
pPEUYOBUH Ta 1HTIOITOPIB aKTHMBHOIO MYINy Ha CIOPYAH OlOJIOTIYHOTO OYHMIIEHHS, BIACYTHICTH a0o
HE3aJI0BUIBHA PO0OTa CHOPY/ MOMEPEIHBOTO OYHUIICHHS Ha OUTBIIOCTI MPOMUCIOBUX MiAIPUEMCTB B
VYkpaini. BupimenHs npoOieM NUISXOM BUKOPHCTaHHS €(EKTUBHHUX METOJIB 1 TEXHOJOTiH (i3uKO-
XIMIYHOTO MOTIEPETHBFOTO OYHUIICHHSI BUPOOHHYUX CTIYHHUX BOJI, BIOCKOHAJICHUX TEXHOJIOT1H CyMiCHOTO
aepoOHOTO Ta aHaepoOHOTo 010JIOTIYHOTO OYMILEHHS CTIYHHUX BOJ MICTa 1 POMHUCIIOBOTO ITiAMPUEMCTBA
3 BUKOPHCTaHHSM aJalTOBAaHUX N0 3a0pyIHEHb CTIYHHMX BOJ| acOIiamiid MIKpOOPraHi3MiB — aKTHBHOTO
MyJly, IMMOO1LII30BaHUX MIKPOOPTaHi3MiB, TPaHyIbOBAHOTO aHAEPOOHOTO MYy TOIIIO.
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HaByanbHWIA KOHTEHT

5.MeToaunKa onaHyBaHHA HaBYaNbHOI AUcUMNNiIHU (OCBITHLOrO KOMMNOHEHTA)

JlekyiiiHi 3aHAMMA

3acmocosytombeca cmpamezii GKMmUBH020 | KOeKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbCA

HAacmymnHUMU Memooamu i mexHos102iAMU . Memoou npobaemHo20 Ha84YaHHA (MpobaemHuli suknaod,

yacmkoso-rowykosuli (espucmuyHa 6ecida); iHopmayiliHoO-KOMyHIKayiliHi  mexHosoeil,

wo

3a6e3nevyyroms nNpobaemHo-00CiIOHUUbKUL Xxapakmep [rpoyecy HABYAHHA mMA aKMuUBi3ayito
camocmitliHoi pobomu cmydeHmie (enekmpoHHi npe3eHmayii 0214 neKyiliHuxX 3aHAMb, BUKOPUCMAHHSA
ayodio-, 8i0eo-nidmpumMKU HaBYAIbHUX 3AHAMb, PO3PODBKA i 30CMOCY8AHHA HO OCHOBI KOMIT'toMmepHUX
i MynemumeOiliHux 3acobie meop4ux 3080aHb, i iH.).

Ne
3/n

Haszsa memu nekuyii ma nepesik 0CHOBHUX NUMAHb

Kinbkicmo
200UH

1

Jexuyin l. Beryn. Merta i 3aB1aHHsI BUBUYEHHS IMCHUILIIHN. BrockoHaeHHsI
aepoOHUX METOAIB i TeXHOJIOriil 0i0J0riYHOr0 OUYMIEHH BOAM i CTIYHHMX
BOA.

[Tpobnemu OiONIOTIYHOTO OYMWIICHHS CTIYHUX BOJ MICT 1 TPOMHUCIOBHUX
HiANPUEMCTB — HAAXO/KEHHS TOKCHYHHMX JJs MIKPOOPraHi3MiB pPEUuOBUH
(CITAP, ioHIB BaXKMX MeETaliB, aHTHOIOTHKIB Ta IHIIUX (apmIpenapaTis
TOIIO), 1HT1OyBaHHS, CIyXaHHS aKTHBHOTO MYJY, IIHOYTBOPEHHS, 3pOCTAHHSI
BUTpAT MOBITPS HAa aeparilo, BUTPAT E€IEKTPOCHeprii Tomo. BrockoHaneHHS
croco0iB Ta MNPUIIOMIB KyJIbTHBYBAaHHSA TiIpOOIOIIEHO3IB i1 aepoOHOTo
OYUIIEHHS CTIYHMX 1 IPUPOJHUX BOJ: O1OILTIBKH, aKTHBHOTO MYIy, a€pOOHUX
CHEIiaJIbHO aJalTOBAHUX MIKPOOPTraHi3MiB-I€CTPYKTOPIB OpraHIYHUX CHOIYK,
IMMOO1TI30BaHMX Ha HOCISX MiKpoopraHizmiB. HoBiTHI MeTonu 1 TeXHOIOTii
aepoOHOro O10JIOTIYHOTO OYHMIIEHHS CTIYHUX BOJ B OlopeakTopax 3 HOCISIMH
BIS, Texnomoris SBR, B 0ioOMCKOBHX peakTopax, B MeMOpaHHHUX
OiopeakTopax.

Jimepamypa: (1); (2).

2

Jexyin 2. B10CKOHAJIEHHSI AaHAEPOOHUX METO/AiB OUMILEHHS CTIYHUX BOJIL.
[TpoGnemMu aepoOHOro OiONOTIYHOTO OYHIIEHHS BHUCOKOKOHIIEHTPOBAHUX
CTIYHUX BOJ — TNEPEBAHTAKEHHS aKTHBHOTO MYJY, 3POCTaHHS KOHIEHTpAIii
6iomMacH MIKpOOPraHi3MiB, BUTPAT MOBITPsI, 3SMEHILIEHHSI IIBUIKOCTI OKUCHEHHS
opra”iuHux pe4yoBuH. lllngxXu BUKOpPHCTAHHS aHAaepOOHHX IMPOLECIB IS
OYUILEHHS BUCOKOKOHLIEHTPOBAHUX 32 OPraHIYHOIO PEYOBHMHOIO CTIYHUX BOJ.
BrockonanenHst crnoco0iB Ta NMpuUHOMIB KyJIbTHUBYBAHHS T1IpO0IOLIEHO31B IS
aHaepoOHOrO OYMILEHHS CTIYHMX BOJ acouiamii aHaepoOHHMX OakTepiit
METaHTEHKIB; aHaepOOHMX CIeELialbHO aJalNTOBAaHUX MIKPOOPIraHi3MiB-
JIECTPYKTOPIB OPTraHIiYHUX CHOJIYK, aHaepOOHOTO I'PaHyJIbOBAaHOI'O AKTHBHOTO
Mylly, 1MMOOLII30BaHUX Ha HOCIIX MIKpOOpraHi3miB. Bukopucranus
aHaepoOHHX OiopeaktopiB 3 Hocisimu BISI, UASB-peakTopiB B TeXHOIOTIsNX
010JIOTTYHOr0 OUYHIIEHHS CTIYHUX BOJI.

Jlimepamypa: (1); (3).

Jexyin 3. IIpo0JieMy _OYHIIIEHHS NMPHUPOAHMX i CTIYHHX BOJ_BiJl CHOJVK
HiTporeny i mJjsixy ix BUpilneHHs.

[TpobGnema 3pocTanHs BMicTy croiyk HiTporeHy y rocnoaapcbko-nmoOyToOBHX i
MIPOMHUCIIOBUX CTIYHMX BOJAX 1 NUISIXH ii BUpIIeHHs. BockoHaneHHs crmoco6iB
Ta TPUHOMIB KyJIbTUBYBaHHS OakTepiii-IeHITpU(IKATOPiB Ta HITPU(DIKATOPIB,
iX BUKOPHCTaHHS B TEXHOJIOTISIX OYHINEHHS CTIYHHMX BOJI METOJAMU HITPH-
neHiTpudikarii. [ligBuieHHss e(QEeKTHBHOCTI OYHMINIEHHS CTIYHUX BOJ Bij
crniostyk HiTporeny y HOBUX BIocKOHaneHuX OiotexHosorisx: A/O; A20; UCT;
Biodenitro, Bardenpho. AnaepoOHe OKHCHEHHS aMOHIIO «anammoXx» - HOBI
010TEXHOJIOT1YHI MOKJIMBOCTI.

Jlimepamypa: (1); (2).




Jekuyin 4. 1linpuimenns: e¢eKTHBHOCTI OYMIIICHHS CTIYHHUX BO/I Bl CHIOJVK
®Dochopy.

[Tpobnema 3pocTaHHsa BMICTY CHOIYK (hocdopy y rocnogapchbko-moOyToBUX i
MIPOMHMCIIOBUX CTIYHHMX BOJAX 1 NUISIXH ii BUpiIeHHs. BaockoHaneHHs crmocobiB
Ta  NPUAOMIB  KYJIbTUBYBaHHSI acomiamii  pochopakymMyIrOIOUNX
mikpoopranismie (PAM) Ta cmocobiB iX 3acTocyBaHHS IS €(HEKTHBHOIO
BUJAJCHHA 13 CTIYHMX BoJ cnoiyk Pdocdopy y HOBITHIX O10TEXHOJIOTISX:
Bardenpho, Phoredox, UCT.

Jlimepamypa: (1); (2).

Jekuyia 5. Metoau inTeHcudikauii ceMMeHTALIIHHOT0 0UMIIIEHHS BOJIH JIJIs
migBuIIeHHs] _edeKTHBHOCTI BMIAJEHHSI i3 NPHUPOAHUX i CTiYHHUX BOJ
CYCIEHIOBAHUX YACTHHOK.

Cnioco6u Ta mpuiiomMu 301IbIIIEHHS T1IpaBIiYHOI KPYITHOCTI 3aBHCIIUX YACTHHOK
3a paxyHOK Koarymsmii 1 (IOKyJAIii, BUKOPUCTAHHS aJICOpPOIHHUX Ta
OloKOaryJIAIIHHUX BIACTHBOCTEH aKTMBHOTO MYJY; MPOBEICHHS JOCIIHKEHb
MIPOIECY CeTMMEHTAITI] BOJHUX CYCIICH31 3 BHKOPUCTAHHSIM aKTUBHOTO MYITY.
3actocyBaHHS METOMIB aepamii 1 Olokoarymsauii ans iHTeHcudikarii
MOTIEPEHHOTO BiJICTOFOBAHHS B TEXHOJIOTISAX 010JIOTTYHOTO OYHIIEHHS MiCHKUX
1 BUPOOHMUYUX CTIYHMX BOJI; TEXHIKO-€KOHOMiuHa oIliHka. CeauMeHTallis y
TOHKOMY IIapi BOIM K cHOCiO iHTeHcHQIKalii Mpouecy BiJICTOIOBAHHS.
BupanenHs eMmyiabCOBaHMX JOMIINIOK y  BIACTIMHMKAaxX  CreliadbHOro
pU3HAYCHHS - HAQTO-, )KUPO-, CMOJIO-, IIIEPCTE-, BOBHOBJIOBIIOBAYaX.
Jlimepamypa: (1); (3).

Jexkyin 6. BHocKOHAJIEHHSI TEXHOJIOTi OYMINEHHS CTIiYHMX BOJ_MicT i
IPOMMCJIOBUX MiIMPHEMCTB 3 BUKOPUCTAHHAM (ioTaliiiHUX MeTO/iB.
[TinBuieHHs  €pEeKTHBHOCTI  MOMNEPEAHBOrO  JIOKAJIBHOTO  OYMIICHHS
BUPOOHWYHX CTIYHHUX BOJ MPOMHCIIOBUX IIAMPUEMCTB BiJI )KUPIB, OJIiH, HAPTH 1
Hapronponykrie, CIIAP, npibHoaucnepcHuX, KOMOIAHUX 3a0pyIHEHb 3
BUKOPHCTAaHHAM MeTOMIB (uoTamii: Oe3HamipHOi; HamipHOi; QuioTalii uepes
HOPHCTI Martepiany; enekTpodiorarii, 6e3peareHTHUX 1 peareHTHUX. Lllnsaxu
BJIOCKOHAJICHHSI NPUHOMIB Ta crnoco0iB ¢uioTamii NMpud BHUKOPUCTAHHI IS
NEPBUHHOIO BiJICTOIOBAHHS, MYJIOBIJOKPEMJICHHS, MYJOYILIJIbHEHHS TOLIO B
nporecax 0i0JOTiYHOTO OYMINEHHS CTIYHHX BOJ Ta 3HEBOJHEHHS aKTHBHOTO
MyJTy.

Jimepamypa: (1); (3).

Jlexyia 7. llepcneKTUBH BUKOPUCTAHHSI MEeMOPAHHUX METO/IiB OUHILEHHS
CTIYHHUX BOJL.

InTencugikamis O010J0TIYHOTO OYMILEHHS CTIYHHUX BOJ 3 BHUKOPUCTAHHIM
MeMOpaHHUX O10peakTopiB: 301JbIIEHHS KOHIIEHTpalii 0ioMacu aKTUBHOIO
MyJly B OiopeakTopi; 30UIbIICHHS HABAaHTAKEHHS Ha AaKTUBHUU Myl 3a
OpPraHIYHOK PEYOBHMHOIO; 3POCTaHHS €(PEKTHBHOCTI OYMIIEHHS CTIYHUX BOJ;
3MEHIICHHS BUHOCY aKTHBHOTO MYJTY 3 OYHIIIEHOIO BOJIOIO; TEXHIKO-€KOHOMIYHA
ouinka. IIpoGmemu pereHepailii MemMOpaH Ta OYMILEHHS BiJIpallbOBaHUX
pereHepariifHiux po3unHiB.

Jlimepamypa: (1); (3).

Jlekyia 8. BAockOHAJIeHHSl TeXHOJIOriii nonepeanboro ¢izuko-xiMiyHoro
OYMINCHHSI  CTIiYHMX  BOJX  JIErKOI, dbapManeBTHYHOI, Xap4oBoi
IIPOMMCJIOBOCTI TA TEXHOJIOLi CYMiCHOI0 0i0J10TiYHOI0 OYHILEHHSA CTIYHHX
BOJI MiCT i MPOMHCJIOBHX MiINPHEMCTB.

[TpoGiemMu BOAOBINBENEHHS 1 OYHWIICHHS CTIYHMX BOJ HA MPOMUCIOBUX
MIIMTPUEMCTBAX . HEPIBHOMIPHICTh HAJXOKEHHS CTIYHUX BOJ Y BOJOBIIBIIHY
MEpPEeKy; KOJIMBAaHHS KOHIEHTpallil 3a0pyTHIOIOUUX PEYOBUH Pi3HOT MPUPOIN
Ta CTENEHs iX IUCTIEPCHOCTI; 3aJIMTOBI CKUIM KOHIIEHTPOBAHUX BIAMPAI[bOBAHUX
PO3UMHIB 3 BHPOOHMIITBA, MPOCKOK TOKCHMYHMX pPEYOBHH Ta iHTIOGITOPIB
AKTHBHOTO MYJy Ha CHOpyAH OI10JIOTIYHOTO OYMIIEHHS, BIiJACYTHICTh a0o0




HE3aJ0BUIbHA pPOOOTa CHOpYJ TMONEPEeTHHOTO OYHWIICHHS Ha OLTBIIOCTI
MPOMHCIIOBUX TMIANPUEMCTB B YKpaiHi. Bupimenas npoOieM IUistxoM
BUKOPUCTaHHS €(QEKTUBHUX METOAIB 1 TEXHOJOTiH (i3UKO-XIMIYHOTO
MOMEPETHBOTO  OYMIICHHS BHPOOHHYMX CTIYHHX BOJ, BJIOCKOHAJICHUX
TEXHOJIOTIH CYMICHOTO aepOOHOTrO Ta aHACPOOHOTO OIOJOTIYHOTO OYHIIEHHS
CTIYHUX BOJI MICTa 1 MPOMUCIIOBOTO MiJMPUEMCTBA, HAMPUKIIAJ, IIKip3aBOIY,
(dapMaIeBTUYHOTO 3aBO/IY, MOJIOKOIIEPEPOOHOTO, COJIOIOBOTO 3aBOIB Ta iH., 3
BUKOPHUCTAHHSIM aJanTOBAaHUX JO0 3a0pyJHEHb CTIYHMX BOJ[ acOIliallii
MIKpOOpraHi3MiB — aKTHBHOTO MyJy, iMMOOLUTI30BaHMX MIKpPOOPIaHi3MiB,
IpaHyJIb0BaHOTO aHAEPOOHOTO MYJTY TOIIO.

Jlimepamypa: (1); (2).

MpaKTUYHi 3aHATTA

OCHOBHUMU 3080QHHAMU YUK/Y CEeMIHAPCbKUX 3aHAMb 3 oucyunaiHu «CyvyacHi memoodu |
mexHos02ii 800004UWEHHA» € hoPpMYBAHHA Yy cmydeHmis eMiHHA obupamu Halibinbw 8i0nogioHul
014 0ocnioxeHs i supobHuymsea y 2anysi b6iomexHosnoeii 06’ekm; 8ukopucmosysamu cy4acHi
nioxodu 0715 800CKOHANEHHA bioso2iYHUX aeeHmis i peaynauii bioximiyHux npouyecis; 30ilicHlo8amu
nabopamopHi ma supobHuYi npoyedypu i3 6ioob’ekmamu.

3acmocosytombeca cmpameezii aGKmueHo20 | KOMeKMUBHO20 HOBYAHHA, AKi 8U3HAYAOMbCA
HAacmMynHUMU Memooamu i mexHos02iAMU: ocobucmicHo-opieHmMosaHi (po3susaroyi) mexHosnoaii,
30CHOBAHI HA AKMUBHUX (hopmax i Memooax Ha8YaHHA («Mo3kosuli wmypm», OUCKYCIs, eKcrpec-
KOHpepeHyis, Has4yanbHi 0ebamu, 3aCmMoCy8aHHA HA OCHOBI KOMM'tomepHUX i mynbmumeoiliHux
3acobie meopyux 3a680aHb).

No Kinbkictb
Ha3Ba Temu 3aHATTA

3/n rogmuH

1 AHaJIi3 TeXHOJIOTiiH aepoOHOro 0i0JOriYHOr0 OYHUIIEHHS CTIYHMX BOJ B 2

oiopeakTopax 3 BISImu. TexHiko-eKOHOMIUHI PO3pPaXyHKH.
Jimepamypa: (1); (2).
2 AHaJi3 TeXHOJI0Tiii aHaepoOHOro 6i0JIOriYHOr0 OUMIIEHHS CTIYHUX BOJ B 2
oiopeaktopax 3 BISImu. TexHiko-eKOHOMIUHI PO3PAXYHKH.
Jimepamypa: (1); (3).

3 AHaJi3 TeXHOJI0Tiii aHaepoOHOro 6i0JIOriYHOr0 OUMIIEHHS CTIYHUX BOJ B 2
UASB-peakTopax 3 TrpaHYJbOBaHMM MYJOM. TeXHIKO-€KOHOMIYHI
PO3paxXyHKH.

Jlimepamypa: (1); (3).
4 IopiBHAIBLHUI aHAJI3 HOBITHIX 0i0TEXHOJIOTI OYMIIEHHS CTIYHMX BOJ 2

Bin cmomyk Hirporeny: A/O; A20; UCT. Po3paxyHkH MarepialbHHX
OanaHciB 3a CIOJyKaMM 3arajlHoro Ta HeopraHiyHoro Hitporeny npu
OYUIIIEHHI CTIYHUX BOJ 3a [I€PEPaxOBAHUMHU TEXHOJIOTISIMHU.

Jlimepamypa: (1); (2).

5 Ipunnunu onTuMizamii TeXHOJIOrii 0i0JOriYHOI0 OYMIIEHHS CTIYHUX 2
BOJI HA MPUKJIAJi TeXHOJIOTiI KeHiTpudikauii-wirpudikauii (A/O)
Jimepamypa: (1); (2).

6 IMopiBHANILHUI aHAJII3 HOBITHIX 0I0TEeXHOJIOT OYMIIEHHSI CTIYHMX BOJ 2
Bin coyk ®ocdopy: Bardenpho; Phoredox. Pospaxynku marepianbHUX
OanmaHCIB 3a CHOJyKamMH 3arajbHoro Ta HeopraHiyHoro ®ocdopy npu
OYHIIIEHHI CTIYHUX BOJ 3a NI€pepPaxOBAHUMHU TEXHOJIOTISIMHU.

Jimepamypa: (1); (2).

7 MoayJ/ibHa KOHTPOJbHA Po6oTa 2




6. CamocrtiitiHa po6oTa acnipaHTa

CamocmiliHa poboma acnipaHma no OucyunaiHi 8kA4ae nidecomoeky 0o ayoumopHux 3aHams (30
200UH), MOOY1bHOI KOHMpPOoAbHOI (2 200uHu), nidecomosKka Ao 3aniky (6 200uH) ma camocmiliHe
8UBYEHHSA esHUX meM, nepesik AKux Hasooumoecs Huxcye (52 200uH).

Haseu mem i numaHe, WO BUHOCAMbLCA HA camocmiliHe onpayto8aHHAa ma
MOCU/IGHHA HA HABYasbHY Aimepamypy

Kinbkicmeo
200UH

InTeHcugikaiis aepodHOro 6ioJIOriYHOr0 OYMIIIEHHS CTIYHUX BOJ.
[IpoGaeMu O6i0JIOTIYHOTO OYMIIEHHS CTIYHMX BOJ[ 3a TEXHOJIOTISIMH 3
BUKOPUCTAHHSAM aepOTEHKIB Ta O0lo(imbTpiB: TeEepeBaHTAKEHHA 32
OPraHiYHOIO PEYOBHUHOIO; HAJIXOKEHHS TOKCHYHHUX PEUOBHH (10HIB BaXKKHX
metaniB, CITAP, aHTHOI0THKIB TOIII0); 3aJI0BI CKMIH BUPOOHUYHMX CTIYHHX
BoJ. BukopucTaHHs METOIIB MONepeIHBOI aeparlii Ta 010KoaryJsiii CTIYHUX
Boa. KcenoGiotuku. MIiKpoOpraHizMu-IeCTpyKTOpH — HPUPOAHHUX 1
CUHTETMYHUX opraHiyHux cronyk. Komerabomizm. Cenexiisi, mojBiiiHa
CeJIeKIis, ajamnTalis, iMMOOLUTi3alis MIKpOOPraHi3MiB-IEeCTPYKTOPIiB Ta iX
BUKOPHUCTAHHS B OYMIICHHI CTIYHUX BOA. AepoOHI MeToau O10JIOTTYHOTrO
OUWIICHHS, iX BHKOPUCTAHHS B TEXHOJIOTISIX OYHINCHHS MICBKHX 1
BUPOOHMYMX CTIYHUX BOJI MIPOMHMCIIOBUX ITiITPHUEMCTB.

Jimepamypa: (1); (2).

6

InTeHcudikanis aHaepoOHOro 0i0J0riYHOr0 OYMIEHHS BHCOKO-
KOHIIEHTPOBAHUX CTIYHUX BOJL

[TpoGiieMu  O10JOTIYHOTO  OYMIICHHS CTIYHMX BOJ 3  BHUCOKHMH
KOHIIEHTpalisIMU opraHiuHux pedoBuH 3a mokazHukamu XCK i1 BCK 3a
TEXHOJIOTISIMH 3 BHKOPHCTAaHHSIM a€pPOTEHKIB: MEPEBAHTAKEHHS aKTUBHOTO
MyJly 3a OpPraHiYHOI PEYOBHHOIO, 3a crnonykamu Hitporeny i @ocdopy;
BUCOKHIA IPUPICT aKTUBHOT'O MYJTY; 3pOCTaHHS BUTPAT MOBITPS HA aeparito i
€HepreTUYHUX BHUTpAT, LI0 XapaKTepHO JUIS OYMIIEHHS CTIYHMX BOJ
HIANPUEMCTB  XapyoBOi, JIerkoi, (apManeBTUYHOI Ta 1H. Tramy3eu
npomuciaoBocTi. [IpobiemMu BHUKOPHCTAaHHS METAHTEHKIB B TEXHOJIOTISAX
OUMIICHHS BHMCOKOKOHIIEHTPOBAaHMX CTIYHHUX BOJ. HOBITHI TexHoOrIi
010JI0TYHOTO OYMIIEHHS 3 BHUKOPUCTaHHAM aHaepoOHUX OiopeakTopiB 3
IPaHyJIbOBaHUM MYJIOM, aHaepOOHMX OI0JIOriYHUX (UIBTPIB, TIOPUIHUX
610peakTopiB 1 HEPCHEKTUBHU iX 3aCTOCYBaHHS.

Jimepamypa: (1); (3).

IIpo6JemMu 0i0J0TiYHOT0 OYHMIIIEHHS CTIYHUX BOJ Bix cnoayk HiTtporeny.
[TpobGnema 3pocTaHHs KOHLEHTpalii croidyk HiTporeHy y MiCbKHX CTIYHMX
BOJax Ta il HACNIIJKU Yy MOCWJIEHHI NIpPOLECIB €BTpodiKalli MpUpPOTHUX
BOJIOMM 1 TMOTIpIIEHHI $KOCTI BOAM B CHCTEMax BOJIONOCTaYaHHS.
AKTyalbHICTh OYMILEHHS CTIYHMX BOJ Bix cnoiyk Hitporeny. Meroau i
crocoOu BuaaneHHs cnoiayk Hitporeny 3i criyaux Box. CyyacHi epekTuBHI
TexHousorii HiTpu-AeHiTpudikamii: Jlromzaka-Erinrepa; UCT; Biodenitro;
A20; B OiopeakTopax «KapyceIbHOro» THUIY; aHaMOKC; JTiaMOKC Ta iH.
Buxopucranns immoOuTi3oBaHux Ha Hocisx BISI wmikpoopranizmiB Ta
aHaepoOHMX 1 aepOOHUX MPOLECiB s €(h)eKTUBHOTO OYHUILEHHS CTIYHUX BOJ
BiJ cnioiyk Hitporeny.

Jlimepamypa: (1); (2).

IIpo6aeMu 6i0JIOriYHOIO OYHMIIICHHS CTIYHUX BOA BiJ cnojayk Docdopy.
[TpoGiema 3pocTaHHs KoHUEHTpauii cnoiayk Pochopy y MICbKHX CTIYHHX
BOJaX Ta ii HACHiAKM Yy TOCHJIEHHI MpoleciB eBTpogikalii MpUpOIHUX
BOJIOWMM 1 TOTIPIIIEHHI SIKOCTI BOJU B CHCTeMax BojornocTadanHs. J[xepena
HaAXOMKeHHS (ocdaTiB y CTIUHI BOAU. AKTYalIbHICTh OYHMINEHHS CTIYHUX
B0 Bij crionnyk docdopy. Meronu 1 ciocodu BunaneHHs crnoiyk @ocdopy
31 criunux  Boja. CywacHi  edekTuBHI OioTexHojorii aedocdopaii:




Bardenpho; Phoredox; UCT; A|O; A20; Biodenitro. Bukopucranus
TEXHOJIOT1I  aHaepoOHO-aepoOHOTO 010JI0T1YHOTO OYMILICHHS 3
dochopakymymrorounmu Mikpoopradizmamu (PAO). TexHiKO-eKOHOMIUHA
OLIIHKA TEXHOJIOTIM.

Jlimepamypa: (1); (2).

IIpo6emMu 6i0I0TiYHOr0 OUHIIIEHHS CTIYHUX BOJ BiJ cnojyk Pepymy.
Hanxomkenns cionyk ®@epymy y npupoaHi Boau (MIOBEpXHEBI, MMiI3eMHi) Ta
cTiuai Boau. HopmyBaHHsS KOHIleHTpamiid cronyk ®epymy y Bofi, IO
BUKOPUCTOBYETHCS IS MUTHUX 1 TEXHIYHUX TOTpeO. [Ipobaemu BumaneHHs
13 BoaM Ta cTiyHMX BoJ cnoiyk Pepymy. TexHonorii ounIieHHs BOAU Bif
cioiyk dDepymy 3 BUKOPUCTAHHSAM (Di3UKO-XIMIYHUX Ta O10JOTIYHUX
MeTO/iB. MOXIHBICTh Ta €()EKTUBHICTb BHKOPHUCTAHHS BHIIUX BOJHHUX
POCTIMH: PSACKH, €J10Ael TOIIO, Ui OUYUIICHHS BOJU 1 JOOUMILIEHHS CTIYHUX
BOJ BiJ cronyk Pepymy. TexHOIOrisI OYHMIEHHS CTIYHHUX BOJ BiJ| CIIOJIYK
®epyMy 3 BUKOPUCTAHHSIM PSACKOBHUX, 11 TEXHIKO-€KOHOMIYHA OI[IHKA.
Jimepamypa: (1); (3).

InTencudikanisi npoueciB__oYMIIeHHS CTiYHUX BOJ__Bil 3aBHCJIUX
PEYOBHH.

[TinBumeHHs €()eKTUBHOCTI MPOIECY CEAMMEHTAIIlT MUISIXOM BUKOPUCTAHHS
BIJICTOIOBaHHS y TOHKOMY Iapi y BiJCTIHHUKAaX JIaMeJIbHOTO THITY.
Bukopucranas mpomeciB Koaryismii Ta QUOKyJSAmii ans  30iUTbIICHHS
€(DEeKTUBHOCTI OYMILEHHS CTIYHHUX BOJ BiJ JAPIOHOIUCIIEPCHUX 3aBUCIUX
YaCTMHOK. 3acTOCyBaHHS METOMIB aeparii 1 Olokoarymismii  Juis
iHTeHcHu(ikalii  MONMepeaHhOr0  BIACTOIOBAaHHA  Iepea  Oi0JIOTTYHHM
OUYHWIICHHSIM B TEXHOJIOTISX OYHIIEHHS MICHKHX 1 BAPOOHHYUX CTIYHHUX BOJI.
Jlimepamypa: (1); (3).

IIpo0JieMHy  BHKOPHCTAHHS _(DJOTAIIWHUX METOMIB ISl OYHIIECHHSA
BHPOOHMYHX CTIYHHMX BOJ NIPOMHCJIOBUX NIIMMPHEMCTB.

[TopiBHSIHHS METOMIB CeAMMEHTAIlii 1 (proTamii A7 OYUIIEHHS CTIYHUX BOJ
BiJl Ip1IOHOIMCTIEPCHUX YACTUHOK, TEXHIKO-€KOHOMIUHA OIlIHKA. TeXHOJIOTl
droTanifHOrO OYMINEHHS CTIYHUX BOJ BHUPOOHMIITBA IIKIpH, XYTpa,
JepeBOOOPOOHUX, MOJIOKOTIEPEPOOHUX BUPOOHHUIITB, MAITUHOOYIBHUX
mignpuemctB Ta iH. llnaxu migBumieHHsS e(EeKTUBHOCTI OYHUIIECHHS
BUPOOHUYUX CTIYHUX BOJI (DJIOTAIIHHUMHU METOaMHU.

Jlimepamypa: (1); (3).

IlepceKTHBY _BMKOPHCTAHHS MeMOPAHHMX METOMIB JIIsi_ OUYMIIEHHS
BOJIM TA CTIYHHX BOJL

3acTocyBaHHS MEMOpPaHHMX METOJIB 1 TEXHOJOTIHN A OUUIICHHS CTIYHUX
BOJ BiJ OpraHiYHUX, KOJOIIHUX PEYOBHUH, MOJIMEPIB, MIKPOOPTraHi3MIiB,
AKTUBHOTO MyINy. TeXHONOril OYMINEHHS CTIYHMX 1 MPUPOTHUX BOJ Bij
IOHHMX 1 MOJIGKYJISIPHOPO3YMHEHUX pPEYOBHH 3  BUKOPHUCTAHHSIM
HaMIBIPOHUKHUX MeMOpaH. Pereneparisi memOpaH. TexHiKO-eKOHOMiIYHA
OIlIHKa MeMOpaHHUX METO/I1B.

Jlimepamypa: (1); (3).

CvyuacHi edpeKTUBHI TeXHOJOril OYHMIIEHHS BHPOOHHYHX CTIiYHHX BOJX
NPOMUCJIOBUX MiINPHEMCTB.

XapakTepucTika yYMOB (OpPMYBaHHS CTIYHMX BOJI Ha TIPOMHCIIOBUX
HiAIPUEMCTBAX Ta 0COOIMBOCTI 3a0pYIHIOIOUUX PEUOBHH. BUMOTH 10 CKUTY
CTIYHUX BOJI Y MICBKY MEPEKy BOJIOBIIBEJICHHS Ta Yy MPUPOJHI BOJONMHU.
MOXJIHMBICTE CYMICHOTO OYMILEHHSI CTIYHMX BOJI MICTa 1 MPOMMCIOBOIO
nianpueMcTBa. TeXHONOTiA CyMICHOTO 610JI0T1YHOT0 OUUIIIEHHS CTIYHUX BOJT
MiCTa 1 MOJIOKOTIEpEpOOHOTO MIAMPUEMCTBA. BIOCKOHAIICHHSI TEXHOJIOT1H
MOTEPEAHHOT0 JIOKAIBHOTO (hi3UKO-XIMIYHOTO 1 O10JOTIYHOTO OYHUIIECHHS
BUPOOHUYMX CTIYHMX BOJ TMPOMHCIOBUX MIANPUEMCTB. TexHoorii
ONEPETHHOTO (b13UKO-XIMIYHOTO OUHUIIEHHS CTIYHHUX BOJ




(dapMaIieBTUYHOTO MiANPHUEMCTBA, MAITMHOOYAIBHOTO 3aBOAY, IIKip3aBOIY
Ta 1. TeXHIKO-€KOHOMIYHA OIIHKa.
Jlimepamypa: (1); (2).

MoniTUKa Ta KOHTPO/Ib
7.MoniTMKa HaBYanbHOI AUcLUNIiHM (OCBITHBOrO KOMMNOHEHTA)

Monimuka w000 OednaiiHie ma nepecKknadaHHA. Pobomu, AKi 30aOomMbCA i3 MOPYWEHHAM
mepmiHie 6e3 Mo8aMCHUX MPUYUH, OUIHIOOMbLCA HA HUMYY OUiHKY. lNepecknadaHHa mem (Mooysig)
8i06y8aEMbLCA 30 HAABHOCMI MOBAXCHUX MPUYUH.

Monimuka ma npuHyunu akademiyHoi dobpoyecHocmi su3sHa4yeHi y po30ini 3 Kodekcy yecmi
HauioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «Kuiscbkull nonimexHiyHuli iHcmumym imeHi
lzopsi  Cikopcbkozo». [emaneHiwe: https://kpi.ua/code. BukopucmaHHs 0odamkosux Oxcepen
iHghopmauii nio yac oyiHBAHHA 3HaHbL 3a60poHeHO (y m.u. MobinbHUx deealicig). MobinbHi npucmpoi
00380/1€EMbCA BUKOPUCMOBY8AMU sUWe 1id Yac OH-1alH mecmys8aHHA MA 8UKOHAOHHA PO3PAaxyHKie.

He mooicna suxopucmosgysamu i Hagooumu y CRUCKy 6UKOPUCIAHOL Timepamypu pocilicbKi 0dicepena
(npu suxonanui iHOUBIOYATLHUX CAMOCMILIHUX 3A80aHb MOUO).

V pasi eussnenns axademiyHoi HedoOpouecHocmi Ni0 4ac BUKOHAHHA MOOYIbHOI KOHMPOIbHOL
pobomu  — pe3yrbmamu KOHMPOJIbHO20 3ax00y He epaxosyiomwvcs. lloemopne nanucanns MKP
nepeobayeHo 3a po3Kiadom KOHCYIbmayii.

YV pasi eussnennsa akademiunoi HedobOpouecHocmi nio 4ac 6UKOHAHHA 3ANIKO8OI pobomu cmyoeHm
VCy8aemuv sl i3 3aNiKy I MOdHce No8mopumu cnpooy 30ayi cemecmposozo konmpoato Ha 1 uu 2 nepeszoaui.

Hopmu emu4Hoi nosediHKuU. Hopmu emu4Hoi nosediHKu cmydeHmis i NpayieHUKi8 8U3HA4YEHO 8
po30dini 2 Kodekcy uecmi HauioHanbHo20 mexHiYHO20 yHigepcumemy YkKpaiHu «Kuigcokuli
nonimexHiyHul iHcmumym imeHi lzopsa Cikopcekozo». flemaneHiwe: https://kpi.ua/code.

Moanimuka w000 8i08i0y8aHHA.  BidgidysaHHA sneKuili, NPAKMUYHUX 30HAMb, O MAKOM
8i0CymHicmb Ha HUX, He OYiHIEMbCA. OOHAK, cmydeHmam peKoMeHOYEMbCA 8ids8idysamu 3aHAMMA,
OCKiflbKU HA HUX 8UKAAOAEMbCA meopemuy4HUl mamepian ma po3eusarombCa HA8UYKU, HEOOXIOHI 015
hopmysaHHA KomrnemeHmHocmel, 8U3Ha4YeHUx cmaHoapmom ocsimu. Cucmema OYiHIOBAHHA
OpiEHMOBAHA HO OMPUMAHHA 6ani8 30 AKMUBHICMb CMydeHmMa, @ MAKOX BUKOHAHHA 30800Hb, AKI
300mMHi p038UHYMU NPAKMUYHI YMiHHA ma Ha8UYKU. 3a 06’eKmueHUX Npu4uH (Hanpuknad, xeopoba,
npayesnawmyeaHHs, MiHHAPOOHe CMAaMCy8aHHA MOW0) HABYAHHA Moxce 8i0bysamucsa 8 OH-1alH
hopMi 30 M0200HEHHAM i3 KepiBHUKOM Kypcy .

8.Buam KOHTPOIO Ta peMTUHroBa CUCTEMA OLLiHIOBAaHHA pe3ynbTaTiB HaBYaHHA (PCO)

MomoyHuli KOHMPOAL. 0NUMYBAHHA 30 Mmemoro npakmuyHozo 3aHammsa (30 6anie), MKP (30
6anie), 2 donoesidi 3 npezeHmayiero 3a memamu, suHeceHumu Ha CPC (40 6asis). 3azanbHa cyma basie
3a cemecmposy pobomy — 100 6anis. JoknadHiwa iHGpopmMayis w000 MOMOYHO20 KOHMPOO ma
Kpumepiig oyiH8aHHA HasedeHa 8 PCO 3 ducyunaiHu (dooamok 1).

KaneHndapHuii KOHMponb. nposodumscs 08i4i HA cemecmp AK MOHIMOPUH2 MOMOYHO20 CMAHY
BUKOHAHHA 8UMOe cunabycy.

Cemecmpoesuii KoHmponb. 3anik. 3aeanbHa cyma 6anie Ha 3aniky — 100 6anis. JoknadHiwa
iHghopmayia wo0o nposedeHHA ma oyiHeaHHA HasedeHa 8 PCO 3 ducyunniHu (dodamok 1).

Ymoeu donycky 0o cemecmpoeo2o0 KOHmMposni. cemecmposuli pelimuHe noHao 40 6anis,
3apaxysaHHA MKP ma donoeidi 3a 2 memamu, suHeceHUMU Ha CPC.

Tabnnuya signosigHOCTI peMTUHroBMx 6aniB oLUiHKam 3a YHIBEPCUTETCHKOLO LWKaNoLo.

Kinbkicmeo 6anie OuiHka
100-95 BiagmMiHHO
94-85 [Oyxe nobpe
84-75 Jobpe
74-65 3a/l0Bi/IbHO
64-60 JoctaTtHbo
MeHwe 60 HesapgosinbHoO
He BMKOHaHi ymoBM A0NYCKY He ponyuweHo




Po6ouy nporpamy HaBuYanbHOI Ancumnnaium (cunabyc):

CKnapgeHo AOKTOPOM TEXHIYHMX HAyK, npodecopom Cabnin Nlapucoto AHAPITBHOO

YxBaneHo Kadpenpoto bioeHepreTukn, bioiHpopmaTukm Ta ekobioTexHonorii (npoTokon Ne 19 Big,
24.06.26 p.)

MoroaykeHo meToanYHOK KoMmicieto dpakynbTeTy (NpoTtokon Ne 6 Big, 26.06.26 p.)

Jomatox 1
PeiiTuHIrOBa crcTeMa OLiHIOBAHHS Pe3yJIbTATIB HABYAHHS

PeliTuHr cTyneHTa CKIIaJaeThes 3 0aiiB, IO BIH OTPUMYE 3a:
1. OnuTyBaHHS 3a TEMOIO MpakTUIHOTO 3aHATTs (30 OaiB).
2. MKP (30 6auniB).
3. JHomogixi 3a 2 remamu, BuHecennmu Ha CPC (40 Gai).
3aranpHa cyma 0ariB 3a cemecTpoBy poboty — 100 Ganis.
Po3paxynok mkanu (R) peiiTunry
Cyma BaroBux 0aJiiB KOHTPOJIbHUX 3aXO0J1B IIPOTITOM CEMECTPY CKJIAIAE:
R. =30 +30 +40 = 100 Gamis.
dopmMma arecrarii mepeadadeHa y BUTIIAI 3aIiKy, TOMY PEUTHHTOBA IIKaja 3 JUCIUILTIHI
CKJIQJIaE:
Rc=100 6anis.
CucremMa peiiTHHroBUX (BaroBux) 0aJjiiB 3aHATH i peliTHHIOBUX OLIHOK
110 BU/IaX KOHTPOJIIO 32 pPiK

Ne  |Bun koHTpOIIO ban Kinbkicth Cywma GauiB |
/i
1 [TpakTuyHi 3aHATTS™
- BaroBui 0air ry 5 6 0
2 MopynpHa KOHTPOJIBHA
pobora
- BaroBuii 0air rk 30 1 30
- IKICTh BUKOHAHHS** 0-30
3 JlomoBiak 3a TeMaMH,
BUHECCHUMH Ha MPaKTUYHI
3aHATTS
- BaroBuii 6ai Iy 20 2 40
- IKICTh BUKOHAHHSI*** 0-20
Berworo 100

* - eKCIIpec OMUTYBaHHS Ha MPAKTUYHOMY 3aHATTI: TOBHA PO3KpUTA BIAMOBIAL - 5 OaiB;

- HEMIOBHA BIAIIOBIb - 3-4 Oanuy,
- He3aI0BUIbHA BIAIIOBIAb - 0 0amis.
** - SIKiCTh BUKOHAHHSI MOJYJIbHOI KOHTPOJIBHOI pOOOTH:
MOBHA PO3KPUTA BIAMOBIIbH - 25 - 30 OauiB;
MIOMIJIKA B OJTHOMY 3aBJIaHHI a00 HEIIOBHA BiJIMOBIb B IBOX 3aBlaHHAX - 19 - 24 Ganis,;
MMOMMJIKA B OJTHOMY 3aBJIaHHI a00 HETIOBHA BiJIMTOBiIh HA YCi 3aBIaHHS - 13 - 18 Gamis;



poboTa He 3apaxoBaHa - merme 13 Gamis.

**% - JIomoBiIb 3 MPE3CHTAIIIEIO 32 TEMaMH, BAHECCHUMH Ha TPAKTHYHI 3aHSTTS:

MOBHICTIO PO3KpHUTA TeMa - 18 - 20 Gamnis;
HE TTOBHO PO3KpHUTa TEMa - 13 - 17 Garmnis;
YacTHUHA TEMU PO3KpPHUTA - 8 - 12 Gauris,

HE PO3KpHUTa TeMa - MeHime 8 6ariB.

CryneHTH, sIKi MiClA 3apaxyBaHHs yCiX MpakTUYHUX poOiT, 3apaxyBanHs MKP Tta
miarotoBku 2 pomnosinei 3a remamu CPC mabpanu 60 Ta 6isbire 6aitiB, OTPUMYIOTH 3aJiK.
HeoOXimHOIO YMOBOIO JOIYCKY JIO CEMECTpOBOI arecrallii € 3apaxyBaHHS YCIX
npakTHYHUX poOiT, HanucanHs MKP, miaroroska 2 nomoBijiei Ta ceMeCTpOBUN PEUTHHT

R. > 40.

3aikoBa KOHTPOJIbHA poOOTa SABJIsIE€ COOOO BIMIOBIIb HA O1IET, AKUH MICTUTB Y cO01

4 TeopeTnuHi MUTaHHA. BiamoBiib Ha KOXKHE TUTaHHS omiHIOEThes 0-25 Ganis.
Kputepii omiHtoBaHHS BIJMOBI/II HA TUTAHHS .
- TIOBHA PO3TOPHYTA BIAMOBIIb HA MUTAaHHA — 24-25 OautiB;
- TIpaBWJIbHA, aJIe HETIOBHA BIAMOBi b — 21-23 Oanw;
- BIAMOBIAb 3 HECYTTEBUMH MoMmIKaMu - 19-20 Gasis;
- BIANOBI1Jb 3 rpyOMMHU OMUIIKaMu - 15 Gais,;
- HempaBWJIbHA BIAMOBIIb 00 BiJICYTHICTH BiAIOBiAI (poOoTa HEe 3apaxoBaHa)
BIJICYTHICTb BiJITOBI/II Ha ABa 3amuTaHHs — 0 OaJiB.
3arajnbHUH pedTHHT

Kinekicts OamniB O1igka
100-95 Bigminao
94-85 Hyxe nobpe
84-75 Hobpe
74-65 3a10BIJILHO
64-60 JloctaTHbO
Menme 60 He3anoBiasHO
He BukoHaH1 yMOBH
He nonymeno
JIOTTYCKY

JonaTok 2
IMuTanus Ha 3aJiK

1. OxapakTepu3yiTe BIUIUB OKpeMHX crierudiuHux 3a0pyaHeHs ctigaux Boja: CITAP,
10HIB Ba)KKHUX MeETajiB, aHTUOIOTHKIB Ta 1H., HA aKTUBHUHN MYJI CIIOPY]l a€pOOHOT0
010JIOTIYHOTO OYMIICHHS CTIYHUX BOJ. SIK1 HACIIIKH TAaKOTO BIUIUBY?

2. Slxi  cnocoOuM  BUKOPUCTOBYIOTH  JUIsl  BJIOCKOHAJEHHS  KYJIbTHUBYBaHHS
riapoOIOLeHO31B I aepOOHOI0 OYHUILEHHS CTIYHMX BOJ. O10JIOTIYHOT ILIIBKH,
aKTUBHOTO MYJTy, IMMOOLTI30BaHUX Ha HOCISIX MIKPOOPTaHi3MiB?

3. JlaiiTe xapakTepHCTHUKY HOBOI TEXHOJOTIi aepoOHOTO O10JOTTYHOTO OYHUIICHHS
CTIYHMX BOJ B OlopeakTopax 3 HOCIAMH IMMOO1TI30BaHUX MiKpoopraHizmiB BISI.



VYKaxiTh MEpCHEKTUBY BUKOPUCTAHHS, €(PEKTUBHICTh TEXHOJIOTI] Ta AaiiTe TEXHIKO-
€KOHOMIYHY OI[IHKY.

4. HaBeniTh XapaKTEpUCTHUKY HOBOI TE€XHOJOTIT aepOOHOTr0 010JIOTIYHOTO OYHIIEHHS
cTiunux Box B SBR-peakTopax. VYkaxiTh NEpCIEKTUBH BHKOPUCTAHHS,
e(eKTUBHICTh TEXHOJIOTI] Ta JaiiTe TEXHIKO-€KOHOMIYHY OLIIHKY.

5. OxapaktepusyiTe HOBY TEXHOJIOTII0 aepOOHOT0 O10JIOTTYHOTO OUYUIIEHHS CTIYHUX
BoJA B MeMmOpaHHuX OiopeakTopaxX. YKaXiThb THEPCIEKTUBU BUKOPHUCTAHHS,
e(DEeKTUBHICTb TEXHOJIOTII Ta JaliTe TEXHIKO-CKOHOMIUHY OIlIHKY.

6. Onumite mpoOiemMu, fKI BUHUKAIOTH MpU aepoOHOMY O10JIOTIYHOMY OYHUIICHHI
BHCOKOKOHIICHTPOBAHUX 33 OPraHIYHUMH PEUOBUHAMHM CTIYHUX BOJI POMHUCIOBUX
nianpueMctB. [nsaxu iX BUpIISHHS.

/. Slxi cnocoOuM  BUKOPUCTOBYIOTH  JUIsl ~ BJIOCKOHAJEHHS  KYJIbTUBYBaHHS
riapoOIONeHO31B i1 aHAepOOHOr0 OYMINCHHS BHUCOKOKOHIICHTPOBAHUX 3a
OpraHiYHMUMHU PEUYOBMHAMHU CTIYHUX BOJ IMPOMUCIOBUX MiAMPUEMCTB. acolliaiiil
aHaepoOHUX OakTepiii METaHTEHKIB, aHaepoOHOro TIpaHyJbOBAaHOTO MYIIY,
iIMMOO1TI30BaHMX Ha HOCISIX aHAEPOOHUX MIKPOOpTraHi3MiB?

8. HareniTh xapakTepUCTHKY HOBOI1 TEXHOJIOT1i aHA€POOHOTO 010JIOTIYHOTO OUUIIICHHS
BHCOKOKOHIICHTPOBAHWX 3a OPTraHIYHAMH pPEYOBMHAMH CTIYHMX BOJ 3
BUKOPUCTAHHSIM O10p€akTOpiB 3 HOCISIMU IMMOO1/II30BaHUX MiKpoopranizmis BISL.
VYKaxiTh NePCEeKTUBH BUKOPUCTAHHS, €(PEKTUBHICTh TEXHOJIOTII Ta JaiiTe TEXHIKO-
€KOHOMIYHY OIlIHKY.

9. JlaliTe XxapaKTepUCTUKY HOBOi TE€XHOJIOT1i aHaepOOHOro O10JOTIYHOTO OYHUIICHHS
BHCOKOKOHIICHTPOBAaHUX 3a OpraHIYHUMHU pedyoBHHamu cTiyHux Boj B UASB-
peakTopax. YKaxiTb NEPCHEKTUBH BUKOPUCTAHHS, €(DEKTUBHICTh TEXHOJIOTII Ta
NalTe TeXHIKO-€KOHOMIUHY OIIIHKY.

10. Oxapakrepu3yiiTe TpoOieMy 3pOCTaHHS BMICTY CHOJYK HITPOT€HY y
roCcrloIapChbKO-MOOYTOBUX Ta MPOMHUCIOBUX CTIYHHUX BOJax. BKaxiTe Huisxu ii
BUPILICHHS.

11. SIxi cmocoOu 3acTOCOBYIOTH /JIi BAOCKOHAJIEHHS KYJIbTHUBYBaHHSI OakTepiid-
JOeHITpU(IKATOPIB 1 HITPU(PIKATOPIB Ta 1X BUKOPUCTAHHS B TEXHOJIOTISIX OUMIICHHS
CTIYHUX BOJI METOJaMH HITPU-IEHITpU(iKaIlii?

12. JlaliTe XapakTEepUCTUKy CYYaCHHX TEXHOJIOTiH O10JOTIYHOTO BUAAIEHHS CIOIYK
HiTporeHy 3i criuaux Bojg — A/O 1 A20. YKaxiTh NMEepPCIEKTUBH BUKOPUCTAHHS,
e(eKTUBHICTb TEXHOJIOT1H Ta JaiTe IX TEXHIKO-EKOHOMIYHY OIlIHKY.

13. HaBeniTh XapaKTepUCTUKY CyYaCHUX TEXHOJIOT1H O10JIOTTYHOTO BUJATICHHS CIIOTYK
HiTporeny 3i crivaumx Boax — UCT 1 Biodenitro. VYkaxite mnepcrneKTHBH
BUKOPHUCTaHHS, €(pEKTUBHICTh TEXHOJIOT1H Ta JalTe X TEXHIKO-€KOHOMIUHY OI[IHKY.

14. JlaiiTe XapaKTepUCTUKY TEXHOJIOT1i aHAepOOHOTO OKMCHEHHS aMOHII0 — anammox,
JUIsi  O10JIOTIYHOTO BHAAJEHHS CIOJYK HITPOTEHY 31 CTIYHUX BOJA. YKaxXIiTh
NEepPCIeKTUBU i1 BUKOPHUCTaHHS, €(EKTUBHICTb, MoAMQIKaIlli TEeXHOJOT!i s
30UTbIIEHHST €(DEeKTUBHOCTI BUJaieHHs cnojiyk N Ta gaiTe TeXHIKO-€KOHOMIYHY
OLIIHKY.

15. Oxapaktepu3syiite nmpooemMy 3pOCTaHHs BMICTY CIIONYK ocdopy y rocrnogapchbko-
MoOYTOBUX Ta MPOMHUCIIOBUX CTIYHUX BOJIaX. Y KaXITh IUIAXHU i1 BUPIIIICHHS.

16. SIxki cmocoOu 3acCTOCOBYIOTH [Jisi BJIOCKOHAJEHHS KYJbTMBYBAaHHS acoliarii
dochopakymymorounx MikpoopraHizmiB — @DAM, Ta iX BUKOPUCTAaHHA B
TEXHOJIOT1SIX OUUIIEHHS CTIYHUX BOJI BiJI CTIONTYK P?



17. JlaliTe XapakTepUCTUKY CYYaCHHMX TEXHOJIOT1H O10JOTIYHOTO BUAAJIEHHS CIOIYK
dochopy 3i criuamx Bojxy — Bardenpho i Phoredox. YkaxiTe nepcreKTHBH
BUKOPHUCTAaHHS, €PEKTUBHICTh TEXHOJOT1H Ta JaiTe IX TEXHIKO-€KOHOMIYHY OIIIHKY.

18. OxapaxTepusyiite mpoOIeMy BMICTY 10HIB B&KKUX METAJIIB y MiI3¢MHUX BOAAX Ta
CTIYHUX BOJIaX MICT 1 IPOMHCIIOBUX MiIIPUEMCTB. Y KaXIiTh IIJISIXH iX BUPIICHHS.

19. fIki cocoOu 3acTOCOBYIOTH IS BIOCKOHAJICHHS KyJIbTHUBYBAHHS 3a11300aKTepiii
Ta iX BUKOPUCTaHHS B O1OTEXHOJIOTISX OYHIIEHHS MiJ36MHUX BOJ BIJl CIIOJYK
bepyMy Ta OTpUMaHHS OYMILIEHOT BOAM JIJIsi MUTHUX Ta TEXHIYHUX MOTPeO?

20. OxapaxkTepu3yiTe NEepPCIeKTUBH Ta €PEKTUBHICTh BUKOPUCTAHHS BUIIMX BOJIHUX
POCIIMH — PSICKH, €JIOJET TOIIO, JJI OYMIIEHHS MPUPOJHUX BOJ Ta JTOOYUIIEHHS
CTIYHHUX BOJ B[ 10HIB BaKKUX METAJIIB.

21. dxi  cmocobwm Ta  NPUHOMH  BHKOPUCTOBYIOTH  JUIS  1HTeHcHUIKaIli
CEAMMEHTAIIMHOTO OUHUIIEHHS CTIYHUX BOJI IIUISIXOM 3aCTOCYBaHHS HAJJIUIIIKOBOTO
aKTUBHOTO MYIy 3 aepOTeHKIB? YKaXiTh MEPCHNEKTUBH BUKOPUCTAHHS 3 MI€IO
METOI0 aKTHUBHOTO MYJy, €(pEeKTHBHICTh, MOJU(DIKaLli TEXHOJIOTii O10J0TTYHOrOo
OUMIIEHHS CTIYHUX BOJI Ta IAWTE TEXHIKO-€KOHOMIYHY OI[IHKY.

22. llepcrieKTBY  BHKOPUCTaHHS METOAIB aepamii Ta Olokoarymsmii s
iHTeHCU(DiKalii MOMepeaHbOr0 BIJCTOIOBAHHS B TEXHOJOTIAX O10JIOTTYHOTO
OUHMIIEHHS MICBKMX 1 BUPOOHMYMX CTIYHMX BOJ, iX €(EKTUBHICTh 1 TEXHIKO-
€KOHOMIYHA OIlIHKa.

23. llInsaxu BIOCKOHAJICHHS MPUMOMIB Ta croco0iB (prioTarii nmpu BUKOPUCTAHHI IS
NEPBUHHOTO BIJICTOIOBAHHS, MYJIOBIIOKPEMJICHHS, MYJIOYIIUILHEHHS B IMpoIecax
010JIOT1YHOTO OYMIIEHHS CTIYHUX BOJ Ta 3HEBOJHEHHS aKTUBHOTro Myny. OriHKa
e(EeKTUBHOCTI METO/IB Ta iX TEXHIKO-€KOHOMIYHA OIlIHKA.

24. InteHcudikaiis O10JOTIYHOTO OYHWIIEGHHS CTIYHMX BOJ 3 BHUKOPHCTAHHSM
MeMOpaHHUX OiopeakTopiB. TeXHIKO-€KOHOMIYHA OIIHKA.

25. [IpobGnemu pereneparlii MeMOpaH B TEXHOJIOTISIX O10JIOTIYHOTO OYMINEHHS CTIYHUX
BOJA 3 MeMOpaHHUMHU OiopeakTopamu. MeTOau OYMILEHHS pereHepariiHux
PO3UHHIB.

26. [IpoOneMy BOJOBIABECHHS Ta OYMINCHHS CTIYHMX BOJ Ha IPOMHCIOBUX
MIANPUEMCTBAX. BIJMB KOHIEHTpaliii Ta HEPIBHOMIPHOCTI HAAXOMKECHHS
3a0pyIHIOIOUMX PEYOBHUH Yy MPOMMCIOBHX CTIYHUX BOJIaXx Ha POOOTY MICHKUX
OYHMCHHUX CIOPYyA OI10JOTIYHOTO OYMINEeHHS CTiYHUX Boja. Imaxu BupimIeHHS
pooIem.

27. TexHo0T1i KOMIUIEKCHOTO (h13UKO-XIMIYHOT'O Ta 010JI0TTYHOTO OYHIIEHHS CTIYHHX
BOJ MiICTa Ta MPOMHUCIIOBOTO MIANMPUEMCTBA. TE€XHIKO-EKOHOMIYHA Ta €KOJIOT1YHA
OILI1HKA.

28. TexHONOTisI CyMICHOTO aepoOHOTO Ta aHaepOOHOTO OI10JIOTIYHOTO OYHUIICHHS
CTIYHMX  BOJI  MOJIOKOMEPEPOOHOTO  MIAMPUEMCTBA 3  BUKOPUCTAHHAM
IMMOO1TI30BaHuX Ha Hocisix BIS mikpoopranizmis. IlepcrieKTUBH BUKOPHUCTAHHS,
e(DEeKTUBHICTh, TEXHIKO-€KOHOMIYHA OI[IHKA.

29.TexHOnOTisl CYyMICHOTO aepoOHOTO Ta aHaepoOOHOro O10JOTIYHOIO OYHUIICHHS
CTIYHHX BOJ COJIOJIOBOTO 3aBOJY 3 BUKOPUCTAHHSAM TPaHyJIHLOBAHOTO aHAEPOOHOTO
myiy. [lepcriekTuBY BUKOPUCTAHHS, €(DEKTUBHICTh, TEXHIKO-€KOHOMIYHA OI[IHKA.

30. TexHomOT1s1 KOMIUJIEKCHOTO (P13MKO-XIMIYHOTO Ta 010JI0TTYHOTO OUUIIICHHS CTIYHUX
BOJ IIKIPSTHOTO 3aBOAY 3 BHUKOPHCTAHHSIM IMMOOUTI30BaHUX MIKPOOPTaHI3MIB.
[lepcriekTHBY BUKOPUCTAHHS, €(PEKTUBHICTh, TEXHIKO-€KOHOMIYHA OI[IHKA.



JlonaTok 3
IuTanHs HA MOAYJIbHY KOHTPOJILHY POOOTY

1. Boja sik pO3YMHHHK OPraHiYHUX 1 MiHEPAIbHUX PEYOBHH.

2. Bopa six cyOcTpar, MmeTaboumit, kKatanizaTop 010XiMIYHUX MPOIIECIB.

3. Bionoriune oynIieHHs BOJIH.

4, KigpKiCHUM Ta SKICHUH aCIIeKTH aHTPOTIOT€HHOT0 3a0py/THEHHS BOIH.

5. BriuB Ha BoaHMU OaceH JIOJMHM TPH PO3MIMPEHHI ii (yHKIIOHAIBHOI POyl Y
Biocdepi.

6. 3ryOHi HaCIiAKY BIUTMBY JIFOJUHU HA JTOBKIJIIS.

7. KceHoO10THKH.

8. TexHoJOTis MArOTOBKY MUTHOI BOJM 3 OBEPXHEBUX BO/I.

9. bionoriuHi mporecu B CHCTeMaxX MIATOTOBKM MHTHOI BOJM Ta B KaHATI3AIIMHUAX

MepeKax.

10. CamoouniiieHHS! BOJIU SIK OCHOBA 1HYCTpiaibHOT 610710T19HOT 0OpOOKH BOJIH.

11. IcTopis BUHUKHEHHS Ta PO3BUTKY O10TEXHOJIOT1T OUUILIEHHS BOIH.

12. TexHomNOTis OUYUIICHHS MICHKUX CTIYHHMX BOJ 3 BUKOPUCTAHHIM aepOOHOTO METOY.

13. biomiBka. IlepeBarn Ta HEMONIKH OI0TEXHOJOTII OYUINEHHS BOJW 3a JOIIOMOTOIO

O10TUTIBKH.

14. ImmoOinmi30BaHl MiKpoopranismMu. Buau HociiB. BukopucrtanHs B TEXHOJIOTiSIX

OUUIIEHHS CTIYHUX BO/I.

15. AxktuBHuit myn. [1apoOioHTH akTUBHOTO MyJy:. Mikpoduopa Ta MikpodayHa.

AepoTeHKH, X pI3HOBUIH.

16. OkcuTeHKHU.

17. IIpoGaemu OYUIIIEHHS! CyYaCHUX CTIYHUX BOJ] aKTUBHUM MYJIOM.

18. MikpoopraHi3Mu-IeKCTPyKTOPH MPUPOTHUX 1 CHHTETUIHHUX OPTaHIYHHUX CIIONTYK Ta iX

BUKOPHUCTAHHS B OUUIIICHH] CTIYHUX BOJI.

19. BuxopucTaHHs aHaepOOHOTO METOY JUISl OUUIIICHHS CTIYHHUX BOJI.

20. AnaepoOHuMii TpaHyTLOBAaHUI AKTUBHUI MY

21. UASB-peaxTopu. i Tunm 6iopeakTopiB 3 aHaepOOHUM TPaHyIbOBAHUM MYJIOM.

22. biokonseep. Teopernune miarpyHTsi 610KOHBEEPY.

23. IlpsamoTouna cucTteMa OI0JOTIYHOTO OYHINEHHS BOJIW: aHaepoOHI Ta aepoOHi

OiopeakTopH.

24. TexHoJOTii 010JIOTTYHOTO BUIAJIEHHS CIIOIYK a30TY 31 CTIUHUX BO/I.

25. TexHomor1i 610J0T1YHOT0 BUAJICHHS CTIONYK (ochopy 31 CTIYHUX BOJI.



