OIIUC HABYAJIBHOI JUCHUILJITHA
1. Koa: OK 5
2. Ha3Ba: Cyuachi 6iomexnonocii 6 2any3i ouunwjenHs 600U
3. Tun: 0608 a3xo8uil
4. PiBeHnb BUIOI OCBiTH: /] (MacicmepcbKutl),
5. Pik HaBYaHHS, KOJIM NPONOHYETHCS JUCHUILIIHA: 1,
6. CemecTp, KOJIM BUBYAECTHCS JUCHUILIIHA: 1
7. KiibkicTs BcTanoBiaenux kpeautis EKTC: 6
8. IlpizBuine, iHiniaam JeKTOpPa/JIEKTOPiB, HAYKOBHI CTYNiHb, IOCa/A:
Kgaptenko O.M., 1.1.H., npodecop kadeapu BoJONOCTaYaHHs, BOJOBIIBEACHHS Ta OypoBOi CIIpaBH
9. Pe3yabTaTH HABYAHHS: NiC/IA BUBUEHHS OUCYUNILIHU CIYOeHm NOSUHEH OVMU 30aAMHUM.

. 30IlICHIOBAMU AHATI3 OCHOBHUX CNOCOOI8 OUULEHHS, 3ACHOBAHUX HA BUKOPUCMAHHI MIKPOOP2AHI3MIE6 ma
IHWUX 2I0pOOIOHMIB, 8 YMOBAX AHMPONO2EHHO20 3a0PYOHEHHS B00OUMULY,

. Po3pobnamu 6iomexHono2li ma Kepy8anHs MexHOIOITYHUMU npoyecamu OI0N0SITYHO20 OYUUeHHS 800U
npu GIOMIHHOCMI AKICHO20 MA KIMbKICHO20 CKIA0Y 3a0pyOHI08AYI8;

. 30IUCHI08AMU NPOEKMYBAHHSA MA PO3PAXYHOK CHNOPYO OIONI0IUHO20 OUULYEHHS,

. 30ICHI08AMU PO3PAXYHKU A KOHCMPYIOBAHHS CYYACHO20 MEXHONO2IUHO20 OONAOHAHMA — ONA

3a6e3neueHtst B0000HUEeHHSL DIONOSTUHUMU MEMOOaMU.

. BUKOPUCMOBYBAMU CYHACHI  MEXHONO02I ONiA OYUWEHHSI BUCOKOKOHYEHMPOBAHUX CMIYHUX 800
NPOMUCTOBUX NIONPUEMCIS.

10. ®opmu oprasizanii 3aHATb: J1eKyiliHi, NPAKMUYHI, CAMOCMIUHA poboma, MOOYIbHI KOHMPOIL,
eK3ameHn;

11. o JlucuumnJiiHy, 1m0 nepeayTh BUBYEHHIO 3a3HAYEHOI AUCHHUILTIHU: [HO3eMHA MOBa mpodeciitHoro
CIJIKYBaHHS.

o JIUCUMILIIHM, 110 BUBYAKTHCS CYNYTHHO i3 323HAYEHOI0 TUCHUILIIHOIO (32 HEOOXiTHOCTI):
«bioTexHonoriuni Ta OloeHepreTH4yHi 00 €kTH 1 TexHoJori»; «['1IpobioaoriuHi MpouecH y BOAHHUX
cuctemaxy»; «llmaHyBaHHS Ha BHUKOPUCTAaHHS EKCIIEPUMEHTAIBLHUX pOOITY; «MeTojomoris HayKOBUX
JOCTI)KEeHb, IHTEIEKTyaTbHa BIACHICTh Ta MTAHTEHTYBAHHS.

12. 3mict kypcey: 3microBuii moayab 1: Tema 1. bioximis ta GioTexHomoris Boau. bionoriyni aHoMamii
Boju. Tema 2. BB HayKOBO-TEXHIYHOTO PO3BUTKY CYCIIJILCTBA HA CTaH BOAHMX pecypciB. HoBi ckianoBi
TEXHOTCHHOTO 3a0pyIHEHHS JKepen BojonocTadyanHs. Tema 3. bionoriuHa mpeqoyucTka moBepXHEBUX BOJ
Ha OCHOBI IPUPOJHBOTO OioleHO3a. YTIpPaBIiHHAM MpoliecaMu OioyOTidHOT TpaHc(opmallii opraHiuHUX
pedoBrH. BiOKOHBEEpHI TEXHOJOTIT BiIHOBICHHS SIKOCTI Boau. Tema 4. bionoriuHe OYMINEHHS ITiI36MHHX
Boa. Tewma 5. BiorexHomoris criuaux Boa. Tema 6. bararocraziitHe 61070Ti4HEe OYUIIEHHS O0OPOTHOT BOJIU
IHAYCTpiaJIbHUX PUOHUIIBKUX TOCIIOAAPCTB.

3micToBuii Mmoayab 2. Tema 7. MeToau 610J0TI9HOT OUYMCTKH CTIYHUX BOA. Tema 8. OUUINEHHS CTIYHUX
BOJ B aepoTeHkax. Tema 9. OuunmieHHs cTiunux Boja Ha Oioginbrpax. Tema 10. AnaepoOHe Oiosioriuxe
ounmieHas. Tema 11. BunaneHnHss 010reHHUX €IEMEHTIB 31 CTIYHHUX BOJ. BiOTEXHOIJIOTii BUIAIICHHS a30TYy.
Tema 12. Bunanensast 6GioreHHUX €IEMEHTIB 31 CTiuHHX BoJ. bionmoriune BumanenHs docdopy. Tema 13.
CyuacHi TEXHOJIOTIi OYMIICHHS BHCOKOKOHILEHTPOBAHUX CTiuHMX BoJ. Tema 14. TexHOJIOTiYHI CXeMHU
OaratocTajiiiHoi 010J0T1YHOI OUYMCTKU CTIYHHMX BOJI BiJl HACEJIEHUX MYHKTIB Ta BUPOOHMYHUX MiATNPHEMCTB.
Tema 15. Ocanu, 1m0 YTBOPIOIOTHCS MPH TPATULIHHOMY MEXaHO-010JI0TTYHOMY OUYHILEHHI CTIYHUX BOJ.

13. PekoMeH10BaHI HABYAJILHI BHIAHHA:

1. I'Bo3nsk I1.I. bioximis Bogu. biorexHomoris Boau. (aBromonoradis). Kuis: BugaBauunmii ieHTp «KuiBo-
MormnsHcbKa akageMis», 2019. 228 ¢. 2. DEGREMONT, G. (2007) Water Treatment Handbook, 1 & 2, 7
th Edition, Sringer Verlag. 3. 3anonbchkuii A.K., MimkoBa — Kiimenko H.A., Actpemin .M., bpux M.T.,
I'Bo3ask I1.1., KaszekoBa T.B. di3uko — XimMiuHI OCHOBU ouuIeHHs cTiuHux Boa. [liapyunuk. Kuis, JIiOpa,
2000. — 367c. 4. Kopanpuyk B.A. Ounctka ctiuaux Boa: HaBd. moci0./ Piene: BAT «PiBHeHChKa ApyKapHs»,



2002. 622 c. 5. Kononue C. B., Ca6miii JI.A., I'poxoBchka FO.P. Exosnoriyna 6i0TeXHOJIOTIS OYHUIIICHHS
CTIYHUX BOJI Ta KYJIbTUBYBaHHS KOPMOBHX opraHi3miB: Monorpadis. — Pisae: HYBITI, 2011. — 151 c.
6. Pomanenko B.JI. OcHoBu rigpoekosorii: migpyunuk. — KuiB: O6eperu, 2001. — 728 c. 7. Ca6miit JLA.
®di3uKo-XiMiuHEe Ta 010JOTIYHE OYHMIINCHHS BUCOKOKOHIIEHTPOBAHMX CTIYHUX BOJ: MoHnorpadis. - PiBHe:
HVYBITIL, 2013. - 292 c.
14. 3an1anoBaHi BUAM HABYAJLHOI JiJILHOCTI TAa MEeTOAM BUKJIANAHHSA:
30 200. nexyii, 30 200. npakmuunux, 120 200. camocmitinoi pooomu. Pazom — 180 200.
Memoou: Jlexyii ma npakmuyni 3aHAMmMA NPOBOOAMbCA I3 3ACMOCYBAHHAM MEXHIYHUX 3AC00i8 HABUAHHS
(komn’romep, npoekmop) y cynpogoodi HaguaibHux gideomamepianie (npezenmayiil, ciauois, 8i0eoinbmis).
2. Koncynomayii. 3. Inousioyanvre HaguanvbHo-00C1iOHe 3A80AHHS.
15. ®opmu Ta KpUTEPii OUIHIOBAHHA:
Ouyintosanns 30iticnioemocs 3a 100-6anvHoio wKanoro.

ITiocymrosuii konmponw (40 b6anis): ekzamen mecmosuil, 8 Kinyi 1 cemecmpy.

Tlomounuti koumponw (60 6anis): mecmy6anus, ONUMYBAHHSL.

16. MoBa BUKJIaJaHHS: YKpaiHChKA.

3aBiqyBad kadeapu BOJIOMIOCTAYaHHS,
BOJIOBIJIBEJICHHS Ta OYpPOBOi CIIPaBH Mapmunog C.IO., 0.m.H., npoghecop



DESCRIPTION OF EDUCATIONAL DISCIPLINE
1. Code: OK 5
2. Title: Modern biotechnologies in the field of water purification
3. Type: mandatory
4. Higher education level: I/ (master's degree),
5. Year of study, when the discipline is offered: /,
6. Semester when the discipline is studied: /
7. Number of established ECTS credits: 6
8. Surname, initials of the lecturer / lecturers, scientific degree, position: O.M. Kvartenko, Doctor of
Technical Sciences, Professor of the Department of Water Supply, Drainage and Drilling
9. Results of studies: After studying the discipline, the student should be able to:
* carry out an analysis of the main cleaning methods based on the use of microorganisms and other
hydrobionts in the conditions of anthropogenic pollution of water bodies;
* to develop biotechnologies and management of technological processes of biological water purification
with differences in the qualitative and quantitative composition of pollutants,
* design and calculation of biological treatment facilities;
» solve issues related to the organization of the construction of the main buildings and structures of water
treatment stations in the circulating water supply systems of industrial enterprises;
» carry out design and calculation of structures for cooling and degassing of circulating water,
» carry out calculations and construction of modern technological equipment to ensure water purification
by biological methods;
* use modern technologies for cleaning highly concentrated wastewater of industrial enterprises.
10. Forms of organizing classes: lecture, practical, independent work, modular controls, exam;
11. Disciplines preceding the study of the specified discipline: Foreign language of professional
communication.

* Disciplines studied concurrently with the specified discipline (if necessary): "Biotechnological and
bioenergy objects and technologies"; "Hydrobiological processes in water systems"; "Planning for the use of
experimental works"; "Methodology of scientific research, intellectual property and patenting".

12. Course contents: Topic 1. Biochemistry and biotechnology of water. Biological anomalies of water.
Topic 2. The influence of scientific and technical development of society on the state of water resources.
New components of technogenic pollution of water supply sources. Topic 3. Biological pretreatment of
surface waters based on natural biocenosis. Topic 4. Biological treatment of groundwater. Topic 5. Waste
water biotechnology. Topic 6. Multistage biological treatment of circulating water of industrial fish farms.
Topic 7. Methods of biological wastewater treatment. Topic 8. Wastewater treatment in aeration tanks.
Topic 10. Anaerobic biological treatment. Topic 11. Removal of biogenic elements from wastewater.
Biotechnologies of nitrogen removal. Topic 12. Removal of biogenic elements from wastewater. Biological
removal of phosphorus. Topic 13. Modern technologies for cleaning highly concentrated wastewater. Topic
14. Technological schemes of multistage biological treatment of wastewater from settlements and industrial
enterprises. Topic 15. Sediments formed during traditional mechano-biological wastewater treatment.

13. Recommended educational editions:

1. Zapolskyi A.K., Mishkova-Klimenko N.A., Astrelin .M., Brik M.T., Gvozdyak P.I., Knyazkova T.V.
Physico-chemical basics of wastewater treatment. Textbook. Kyiv, Libra, 2000. — 367p. 2. Mitchenko T.E.
The world of modern water treatment. Methods and materials. / Mitchenko T.E., Ponomaryov V.L.,
Svetleysha O.M., Makarova N.V. et al/ Kyiv, VUVT WATERNET, 2019. — 134 p. 3. Orlov V.O.,
Lytvynenko L.L., Orlova A.M. Water supply of industrial enterprises. Study guide.-K.: Znannia, 2014.-278
p. 4. Savyovskyi V.V., Molodid O.S. Construction of special buildings and structures: training manual. - K.:
Lira-K Publishing House, 2018. - 248 p.

14. Planned types of educational activities and teaching methods:

30 hours lectures, 30 hours practical, 120 hours independent work. Total - 180 hours.



Methods: Lectures and practical classes are conducted using technical teaching aids (computer, projector)
accompanied by educational video materials (presentations, slides, video films).
2. Consultations. 3. Independent work.

15. Forms and assessment criteria:

Evaluation is carried out on a 100-point scale.
Final control (40 points): written, test, or oral exam at the end of the st semester.
Current control (60 points): testing, survey.

16. Language of teaching: Ukrainian.

Head of the Department of
Water Supply, Sewage and Drilling S. Martynov, Doctor of Technical Sciences, Professor



