OIIUC HABYAJIBHOI JUCHUILJITHA
1. Koa: TIC221
2. Ha3Ba: fIkicHI MOKa3HUKH MPUPOHUX 1 CTIYHUX BOJT
3. Tun: subiprosuii
4. PiBeHb BUIIOI OCBITH: Oakanaspcokutl (nepuiuii),
5. Pik HaBYaHH#A, KOJIM NPONOHYEThCSA AMCHUILTIHA: 3,
6. CeMecTp, KOJIM BUBYAETHCH QUCHHILIIHA: 5
7. KiibkicTs BecTanoBaenux kpeautis EKTC: 4
8. IIpizBuIe, iHiia/aM JIEKTOPA//IeKTOPIB, HAYKOBMIi CTYIiHb, TOCA/1A:
Kgaptenko O.M., 1.1.H., npodecop kadeapu BoJONOCTaYaHHs, BOJOBIIBEACHHS Ta OypoBOi CIipaBH
9. Pe3yabTaTi HABYAHHS: NiC/1A BUBUEHHS OUCYUNTIHU CIYOEHM NOBUHEH OYMU 30AMHUM.:

. BU3HAYAMU OCHOBHI NOKAZHUKU SIKOCMI NPUPOOHUX MA CIMIYHUX 6800 Memooamu sKi 8i0n0gioarms
0EPIAHCABHUM MA MINCHAPOOHUM CIAHOAPMAM,
. BUKOPUCMOBY8AMU (DI3UYHI Ma  XIMIYHI OCHOBU U CYMb SA8UW, 5KI MAOMb Micye npu 6UKOPUCHAHHI

PIBHOMAHIMHUX MemOo0i8 (MeXAHIUHUX, DI3UYHUX, DI3UKO-XIMIYHUX, OIONOCTUHUX) NPU NPOEKMYBAHHI CUCmeM
OYUWEeHHS 800U,

. supiuLysamu 3a60aHHs N0 S3AHI 3 BUSHAYEHHAM ONMUMATLHO20 800HO20 DEXCUMY MA pe2yNio8aHHIM
CKNA0Y 20MOGHAZHUX OOMIUOK 8 CUCIeEMAaX 6000NOCMAYAHHS,

. 301liCHIO8amu egheKmueHuLl 8UOIp Memooi8 OUUCMKU NPUPOOHUX MA CMIYHUX 800 NEBHO20 XIMIUHO20
cKnaoy;

. BUKOPUCTNOBY8AMU  OMPUMAHI  3HAHHA OAs podoomu 8 Jaabopamopii i NOCMAHOBKU XIMIYHO2O0
eKxcnepumenny.

10. ®opmu opraxizamii 3aHATb: J1eKyilini, 1aOOPAMOPHI, NPAKMUYHI, CAMOCMIUHA pobOOmMA, MOOYIbHI
KOHmMPOJ, 3a7iK;

11. o /IucuunJiinm, 10 nepeayTh BUBYEHHIO 3a3HauYeHOl aucuuiutinu: 3101 [nozemua mosea; 31106
Ximia; 31107 Dizuka;, 31108 Exonocia; CII01 «lnowcenepna eeooesisy, CII02 Inoceneprno-6yoigenvhe
kpecaenns, CI106 Booonocmauanns ma 600osiosedenns; CI107 Memponoeis i cmanoapmu3zayis.

o JIlucuunJIiHy, 110 BUBYAIOTHCS CYNYTHBO i3 3a3HA4YEHOI0 JMCIUILIIHOIO (32 HeOOXiTHOCTI):
ByniBenbHi koHCTpyKLil;  byniBenbHa Mexanika; BypoBa cmpaBa, y T. 4. mpakTHKyM; [HxeHepHa
rigpasiika; MichbKi IHKEHEPHI MEpExi.

12. 3mict kypey: 3microBuii moayan 1: Tema 1. 3aranbpHa xapakTepucTHKa Ta Kiacudikallis TpUPOIHUX
Boj. P13MKO-XIMIYHI BJIACTUBOCTI BOAW. XiMIYHA KiHETHKA 1 XiMiyHa piBHOBara. Tema 2. OcHOBHI (i3UKO-
ximiuHi, Olojoriuni Ta OaKTEpiONOriuHi MOKAa3HUKU SKOCTI mpupoanux Box. Tema 3. Kiacuikamis
IIKIIJTMBUX JOMIIIOK y TIPUPOAHUX Ta CTIYHMX BOJIaX HAa OCHOBI iX (pa30BO-IHMCIIEPCHOTO CTaHy. Tema 4.
@Di3uKO0-XIMIUHI OCHOBU TEXHOJIOTIYHHX IPOIECIB OUMIIECHHS MOBEPXHEBUX BOJ. PeareHTHe KoarytoBaHHS.
PearentHe mom’sikmenHss Boaw. Tema 5. Ilpupomni mig3eMHI BOAM SIK CKJIaJHA OaraTOKOMIIOHEHTHA
cucrema. bionoriuni Ta ¢pi3UKO-XiMi4HI OCHOBH T€XHOJIOTIYHUX MPOLECIB OYUIICHHS MiA36MHUX BOJI.
3micToBuii Moayab 2. Tema 6. 3aragpbHa XapaKTepUCTHUKA Ta Kiach(ikallis CTIYHUX BOJI. Tema 7.
@Di3UKO-XIMIYHI METOJU OYMIIEHHS CTIYHUX BOJ Pi3HOro moxomkeHHs. Tema 8. Poibp MikpoopraizmiB y
MpoIiecax OYMIIEHHS MPUPOJHUX Ta CTIYHUX BOJ. THIM KXUBJIECHHS MIKpPOOpPTaHi3MiB. 3aKOHOMIPHOCTI
MikpoOHoro pocty. Tema 9. Ilponiecu nepeTBOpPEeHHs CIOIYK a30Ty IPH OUUIIEHH] CTIYHUX BOJI.

13. PekoMeH10BaHI HABYAJILHI BHIAHHA:

1. 3anonscekuii A.K., MimkoBa-Knimerako H.A., Actpenin .M., bpuk M.T., I'Boznsx I1.1., KasizekoBa T.B.
®i3uK0 — XiMIYHI OCHOBH OYMIIEHHS cTiuHuX BoA. [limpyunuk. Kuis, Jliopa, 2000. — 367c. 2. 3amonbcbkuit
A K. Bononoctauanssi, BoJIoBiIBeIeHHS Ta AKicTh Boau. [linpyunnk. — K.: Buma mkona, 2005. — 671 c.

3. Kamincekuii B.T. 1 in. Ximisg Boau 1 BoxHux po3unHiB: Hauansauii nmociouuk /b.T.Kamincekuit. JL.b.
Kamincekuit. .M. ®enummun. — Xutomup: XKITI. 2000. — 415 c. 4. Kynecekuii JI.A., HakopueBcbka B.®.
Ximist Bogu. — K.: Buma mkona, 1986. — 239 c. 5. ManneB AL, [Ipouenko C.b., Ca6miit JI.A. IIpakTukym 3
MOHITOPHUHTY Ta 1HXEHEPHUX METOJIB 0XOpoHU NoBKULIA. — PiBHEe BAT «PiBHeHChKa npykapHs», 2002. —
460c. 6. KoBanpuyk B. A. Ouuncrtka crivaux Boj: HaBuanpnuii mocionuk. PiBne : BAT «PiBHeHCBKa
npykapasi», 2003. 622 c¢. 7. Mituenko T.€. CBIiT cy4acHOi BOJOMIATOTOBKHA. MeTomu 1 martepiaiu.
/Mituenko T.€., [TonomaproB B.JI.,CBetneiima O.M., Makaposa H.B. ta inm./ Kuis, BYBT WATERNET,
2019.-134 c.

14. 3an1aHoBaHi BUIM HABYAJBLHOI JiJILHOCTI TAa MeTOIH BHKJIATAHHA:

18 200. nexyiu, 20 200. rabopamoprux podim, 10 200. npakmuunux, 72 200. camocmitinoi pooomu. Pazom —
120 200.



Memoou: Jlexyii ma npakmuuni 3aHAMMs NPOBOOSAMbCI I3 3ACMOCYBAHHAM MEXHIYHUX 3AC00i68 HABYAHHA
(komn tomep, NpoeKmop) y Cynpo8oodi HABYANbHUX 8i0eomamepianie (npezenmayitl, ci1andis, 8i0eoqhinomis).
2. Jlabopamophi pobomu npogoosimecs 8 akpeoumosariu 2iopoximiuniu nabopamopii (Cepmughixam npo
gionogionicms Ne PT-2022 gio 12.05.22, eudarnuti PieneHcoKum OepicasHum yenmpom cmanoapmusayii,
Memponoeii ma cepmugikayii) y 6i0nogioHocmi 00 OiloYUX CcepMmupiko8aHux Mmemooux GUKOHAHHS.
sumiprosans. 3. Koncynomayii. 4. Camocmitina poboma.
15. ®opmu Ta KpUTEPii OUIHIOBAHHA:
Oyiniosanns 30iticnioemocs 3a 100-6anvhoio wKanowo.

ITiocymrosuii konmponw (40 banis): 3anik mecmosuii, 8 Kinyi 6 cemecmpy.

Ilomoynuii xonmpons (60 6anis): mecmysanHs, ONUMYEAHHIL.

16. MoBa BUKJIalaHHS: YKPATHCHKA.

3aBimyBad kadeapu BOJIOMOCTAYaHHS,
BOJIOBIABEZICHHS Ta OYPOBOi CIIpaBH Mapmunos C.IO., 0.m.1., npogecop



DESCRIPTION OF EDUCATIONAL DISCIPLINE
1. Code: I1C221
2. Title: Qualitative indicators of natural and wastewater
3. Type: is selective
4. Higher education level: Bachelor’s (first),
5. Year of study, when the discipline is offered: 3,
6. Semester when the discipline is studied: 6
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:
* determine the main indicators of the quality of natural and wastewater using methods that meet state and
international standards,

. use physical and chemical bases and the essence of phenomena that occur when using various
methods (mechanical, physical, physico-chemical, biological) when designing water purification systems;

. solve tasks related to determining the optimal water regime and regulating the composition of
homophase impurities in water supply systems,

. to carry out an effective selection of methods of cleaning natural and wastewater of a certain
chemical composition;

. use the acquired knowledge to work in the laboratory and set up a chemical experiment.

10. Forms of organizing classes: lecture, laboratory, practical, independent work, modular controls, test;
11. Disciplines preceding the study of the specified discipline: 37701 Foreign language; 31106 Chemistry;
31107 Physics, 31108 Ecology; CII01 «Engineering geodesy»,; CI102 Engineering and construction drawing;
CI106 Water supply and drainage; CI107 Metrology and standardization.

12. Course contents: Topic 1. General characteristics and classification of natural waters. Physical and
chemical properties of water. Chemical kinetics and chemical equilibrium. Topic 2. Basic physico-chemical,
biological and bacteriological indicators of the quality of natural waters. Topic 3. Classification of harmful
impurities in natural and wastewater based on their phase-dispersed state. Topic 4. Physico-chemical bases
of technological processes of surface water purification. Reagent coagulation. Reagent water softening.
Topic 5. Natural groundwater as a complex multicomponent system. Biological and physico-chemical bases
of technological processes of groundwater purification. Topic 6. General characteristics and classification of
wastewater. Topic 7. Physico-chemical methods of wastewater treatment of various origins. Topic 8. The
role of microorganisms in natural and wastewater treatment processes. Types of nutrition of microorganisms.
Patterns of microbial growth. Topic 9. Processes of conversion of nitrogen compounds during 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. Zapolskyi A.K.
Water supply, drainage and water quality. Textbook. — K.: Vyshcha shkola, 2005. — 671 p. 3. Kaminsky
B.T. etc. Chemistry of water and aqueous solutions: Study guide / B.T. Kaminskyi. L.B. Kaminsky. B.M.
Fedyshyn - Zhytomyr: LIVE. 2000. — 415 p. 4. Kulskyi L.A., Nakorchevska V.F. Water chemistry. - K.:
Higher School, 1986. - 239 p. 5. Matsnev A.lL., Protsenko S.B., Sabliy L.A. Workshop on monitoring and
engineering methods of environmental protection. - Rivne OJSC "Rivnenska dokratranya", 2002. - 460p.
6. Kovalchuk V. A. Wastewater treatment: Training manual. Rivne: Rivne Printing House, 2003. 622 p.
7. 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.

14. Planned types of educational activities and teaching methods:



18 hours lectures, 20 hours laboratory work, 10 hours practical, 72 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. Laboratory work is carried out in an accredited hydrochemical laboratory (Certificate of Conformity No.
RT-2022 dated 12.05.22, issued by the Rivne State Center for Standardization, Metrology and Certification)
in accordance with current certified measurement methods. 3. Consultations. 4. Independent work.
15. Forms and assessment criteria:
Evaluation is carried out on a 100-point scale.
Current control (60 points) testing, survey;
testing (40 points), credit test, at the end of the 6th semester
16. Language of teaching: Ukrainian.

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



