OIIUC HABYAJIBHOI JUCHUILJITHA
1. Kox: OK 7
2. Ha3Ba: biomexHono2iuni Memoou 8uny4enHs YiHHUX ma moKCU4YHUX peyosut 3 600HUX PO3YUHIB
3. Tun: 0608 ’a3xos6uil
4. PiBenb BUIOI OCBiTH: /] (MacicmepcbKutl),
5. Pik HaBYaHHS, KOJIM NPONOHYETHCS JUCHHUILIIHA: 1,
6. CemecTp, KOJIM BUBYAETHCS AUCIHUILITIHA: 2
7. KiibkicTs BecTanoBaenux kpeautis EKTC: 4
8. IlpizBuine, iHiniaam JeKkTOpa/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 NOBUHEH OVMU 30aAMHUM.
. BUKOPUCMOBYBAMU  CYYACHT  OIOMEXHON02Ii W000 NPOMUCTIO8020 BUPOOHUYMBA OeAKUX UYIHHUX
OIOMEXHON02IYHUX NPOOYKMIB,
. 30ILICHIOBAMU PO3PAXYHKU MA NPOEKMYBAHHS HOGIMHIX OI0MEeXHOI02TI OUUWEeHHS NPUPOOHUX MA CIMIYHUX
800 8I0 MOKCUYHUX PeHOBUH MA OI0CEHHUX eleMeHmia;
. po3pobasamu  OiOMexHoN02li 3aCMOCYBAHHS MIKPOOP2AHiZMI6 O/ NiO8UWeHHs 8uxo0y Hagmu ma
BUTLY208Y8AHHS KOJIbOPOBUX MA PIOKICHUX MemAaie;
. nepebydogyeamu ma MOOepHI3yeamu mMpaouyitiHi - MIiKpoOIONo2iuHi  8UPOOHUYMBA  OMPUMAHHS
NPOOYKMI6 OJiA Xap4oeoi cghepu ma CilbCbKo20 20Cno0apcmea;
. NPOBOOUMU AHATI3 MONCIUBOCEN  3ACMOCYBAHHSL CYYACHUX NIOX00I8 00 biodespadayii KceHoOIomuKie
ma GIOHOBNIEHHs eKOCUCEM 3 BUKOPUCIIAHHAM DEeKOMOIHAHMHUX MIKPOOP2AHIZMIE OMPUMAHUX Memooamu
2eHHOI IHJHCeHepI.
10. ®opmu opraizanii 3aHATb: J1eKyiliHi, NPAKMUYHI, CAMOCMIUHA poboma, MOOYIbHI KOHMPOIL,
eK3amen;
11. o JlucuunJiiHy, 10 nepeayOTh BUBYEHHIO 3a3HAYEHOI AUCHHUILTIHU: [HO3emMHAa MOBa mpodeciitHoro
cninkyBaHHs; CydacHi 010T€XHOJIOTIT B Tally31 OUHIICHHS BOJIH.
12. 3mict kypcey: 3microBuii Moayasb 1: Tema 1. IlepepoOka MOIOYHOI CHPOBATKH Ta OapAu CITUPTOBOTO
BupoOHMITBA. Tema 2. BumaneHHsi OIOr€HHHUX €JIEMEHTIB 31 CTiyHMX Boa. Tema 3. BumyroByBanHs Ta
OCAQ/DKCHHSI METaJIB 3a y4acTi0 MiKpoopraHi3MmiB. Tema 4. BuUKOpuCTaHHS POCIMH Ta BOJOPOCTEH IIst
ounieHHs 3a0pynHeHux Boja. Tema 5. CydacHi 610T€XHOJIOTI] MONepeaHbOT OYUCTKA MOBEPXHEBUX BOJI.
3micTroBuii moayanb 2. Tema 6. biogectpykmis, 6iorpancdopmartis, 6i0g0CTynHICTE. MIKpOOpraHi3Mu-
nectpyktopu. Tema 7. biocopOrmis Ta Ologerpagariis TOJIOTaHTIB MikpoopraHizMamMu OcoOIuBOCTI
MiKkpoOiosioriyHoi Tpanchopmarllii OKpeMux KiiaciB opraHigHux kceHoOioTukiB. Tema 8. CydyacHi TexHOJIOT1T
010JIOTTYHOTO OYHIIEHHS HAa(PTOBMICHUX CTIYHMX Ta NPUPOAHHMX BOJ, Hadromutami, TpyHTiB. Tema 9.
OcobmuBocTi MikpoOiosmoriunoi Tpancdopmaritii Bakkux metaniB. Tema 10. bioTrexHomoriuna mepepoOka
CLITbCHKOTOCTIOTAPCHKHUX BIIXO/IB.
13. PexoMeH10BaHI HABYAJILHI BUTAHHSA:
1. I'Bo3gsx I1.1. bioximist Boau. biorexHonoris Boau. (aBromoHoradis). Kuis: Bugasunuuii nientp «Kuio-
Morunsaceka akagemis», 2019. 228 c. 2. biorexnonorii B ekosorii: HaBd. nmociouuk / A.l. T'oposa, C.M.
Jlucunipka, A.B. ITaBmuuenko, T.B. CkBoprosa. — JI.: Harionanpamit ripanunii yHiBepeutet, 2012, — 184 c.
3. Exonoriyna 6iorexnosnoris. HaBuanbHu MOCIOHUK I CTYACHTIB CIIeiaibHOCTI O6i0TexHooris. /I ynseB
B.M., Bomommmma M.JI. - duinponerpoBebk: 2006. — 126 c. 4. Kinsuenko O.JI., Mensanuyk M.JI., IBanoBa
T.B. Exosnoriuni 6ioTexHosorii: Teopis 1 mpaktuka.: HaBuanpHuii mocionuk. — Biaauig, TOB «Hinan-
JIT»., 2015. 254 c. 5. KoBambuyk B.A. Ouncrtka ctiyaux BoA: HaBd. moci0./ PiBue: BAT «PiBHeHChKa
npykapasi», 2002. 622 c. 6. Kononnes C. B., Ca6miii JI.A., I'poxoBceka FO.P. Exonoriuaa 6iorexHomoris
OYMIIICHHS CTIYHUX BOJ| Ta KYJIbTUBYBAaHHS KOPMOBUX opraHi3miB: Monorpadis. — Pisae: HYBI'TI, 2011. —
151 c.
7. Pomanenko B.Jl. OcHoBu rigpoexosorii / O6eperu, 2001. - 727 c..



14. 3an1anoBaHi BUAM HABYAJLHOI JiJILHOCTI TAa MEeTOAM BUKJIAMAHHSA:
20 200. nexyi, 20 200. npakmuunux, 80 200. camocmitinoi poobomu. Pazom — 120 200.
Memoou: Jlexyii ma npakmuyni 3aHAMmMA NPOBOOAMbCA I3 3ACMOCYBAHHAM MEXHIYHUX 3AC00i8 HABUAHHS
(komn’romep, npoekmop) y cynpogooi Hag4aibHux gideomamepianie (npezenmayiil, ciauois, 8i0eoinbmis).
2. Koncynomayii. 3. Camocmiiina poboma.
15. ®opmu Ta KpUTEPii OUIHIOBAHHA:
Ouyintosanns 30iticnioemocs 3a 100-6anvHoio wKanoro.
ITiocymrosuii konmponw (40 b6anis): ekzamen mecmosuil, 8 Kinyi 2 cemecmpy.
Tlomounuti koumponw (60 6anis): mecmy6ants, 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 7
2. Title: Biotechnological methods of extracting valuable and toxic substances from water solutions
3. Type: mandatory
4. Higher education level: /] (master's degree),
5. Year of study, when the discipline is offered: /,
6. Semester when the discipline is studied: 2
7. Number of established ECTS credits: 4
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:
* use modern biotechnologies for the industrial production of some valuable biotechnological products;,
» carry out calculations and design of the latest biotechnologies for cleaning natural and wastewater from
toxic substances and biogenic elements;
* to develop biotechnologies for the use of microorganisms to increase oil yield and leach non-ferrous and
rare metals,
*  rebuild and modernize traditional microbiological production of products for the food industry and
agriculture;
. analyze the possibilities of applying modern approaches to the biodegradation of xenobiotics and
restoration of ecosystems using recombinant microorganisms obtained by genetic engineering methods;
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; Modern biotechnologies in the field of water purification.
12. Course contents: Topic 1. Processing of milk whey and bard of alcohol production. Topic 2. Removal
of biogenic elements from wastewater. Topic 3. Leaching and precipitation of metals with the participation
of microorganisms. Topic 4. The use of plants and algae for cleaning polluted waters. Topic 5. Modern
biotechnologies of surface water preliminary treatment. Topic 6. Biodestruction, biotransformation,
bioavailability. Destructive microorganisms. Topic 7. Biosorption and biodegradation of pollutants by
microorganisms Features of microbiological transformation of certain classes of organic xenobiotics. Topic
8. Modern technologies of biological treatment of oil-containing wastewater and natural waters, oil sludge,
soils. Topic 9. Features of microbiological transformation of heavy metals. Topic 10. Biotechnological
processing of agricultural waste.
13. Recommended educational editions:
1. Hvozdyak P.I. Biochemistry of water. Biotechnology of water. (automonogaphy). Kyiv: Kyiv-Mohyla
Academy Publishing Center, 2019. 228 p. 2. Biotechnologies in ecology: teaching. manual / A.l. Horova,
S.M. Lysytska, A.V. Pavlychenko, T.V. Skvortsova. - D.: National Mining University, 2012. - 184 p. 3.
Ecological biotechnology. Study guide for students majoring in biotechnology. /Gulyaev V.M., Voloshyn
M.D. - Dnipropetrovsk: 2006. — 126 p. 4. Klyachenko O.L., Melnychuk M.D., Ivanova T.V. Ecological
biotechnologies: theory and practice.: Training manual. - Vinnytsia, "Nilan-LTD" LLC, 2015. -254 p. 5.
Kovalchuk V.A. Sewage treatment: education. guide./ Rivne: JSC "Rivnenska dokratranya", 2002. 622 p. 6.
Konontsev S. V., Sablii L. A., Grokhovska Yu. R. Ecological biotechnology of wastewater treatment and
cultivation of feed organisms: Monograph. - Rivne: NUVHP, 2011. - 151 p. 7. Romanenko V.D.
Fundamentals of hydroecology / Oberegy, 2001. - 727 p.
14. Planned types of educational activities and teaching methods:
20 hours lectures, 20 hours practical, 80 hours independent work. Total - 120 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



