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Mporpama HaB4YaNAbHOI AUCLMNAIHM
1. Onuc HaBYaNbHOI AUCLMNAIHMK, i MeTa, NpeAMeT BUBYAHHA Ta pe3yNbTaTU HABYAHHA

bioTexHosorist € ONHIEI0 3 HAWOUIBII MEPCHEKTUBHUX 1 IIBUAKO MPOTPECYOUHX Taiy3en
HAyKOBO-TEXHIYHOI Ta IMPOMMCIOBOI MISJIBHOCTI Yy PO3BUHYTHUX KpaiHaX CBITY. 3 pO3BUTKOM
0loTexHOJOTii TICHO TIOB'S3aHO BUPIMIEHHS HU3KU OONMIOYMX COIATbHHUX, EHEPreTHYHUX,
CUPOBHMHHUX, MPOJIOBOJBYMX Ta €KOJOTIYHUX Hpobnem. OnHiel0 3 HAHOUIbII BaXJIMBUX oOjacTen
3aCTOCYBaHHsA OIlOTEXHOJIOTII € OXOpOHa HaBKOJUIIHBOTO CEPEeJOBHINA Ta BIPOBAKEHHS
ekoJioriyHux OloTtexHosoriii. CydacHWI CTaH HABKOJHWIITHBOTO CEpEeOBHINA YKpaiHW MOTpelye
HOBOTO MiJXOAY /0 BHPIIICHHS €KOJOTIYHHUX MPOOJIEeM Ta 3aCTOCYBaHHS MEPEIOBUX TEXHOJIOTIN
3HEUIKO/PKEHHSI  BIAXOJIB, OYMILEHHS BOJHUX pECypciB 1 TIPYHTIB 3 BUKOPHUCTAaHHSIM
exoOioTexHoyori. Takuit minxin Oyne ¢opMmyBaTH y CTyIASHTiIB-OakalaBpiB 34aTHICTh [0
MIPABWJIBHOTO TOSICHEHHS SBHILl Ta 3aCTOCYBAaHHS €KOO10TE€XHOJOTH, (GOpMYIIOBAHHS MOMJIMBHUX
npo6ieM Ta IIaHyBaHHSA HEOOXITHUX i, MOITYKY e(eKTUBHUX Ta EKOHOMIYHUX pillleHb, KPUTHYHO
OILIIHIOBAaTH OJIep)KaHl pe3ysibTaTd Juid BUOOPY JOLUUIBHINIOI OI10TEXHOJOTii JJsi BUPIIICHHS
KOHKPETHOI ~ €KOJIOTIYHOi  MpoOjieMH, po3poOKM HOBHX Ta  BJIOCKOHAJIEHHS  ICHYIOUHMX
€K0010TEXHOJIOT1H.

Memorw Oucyuniainu ¢ GHOpMyBaHHS Yy CTYACHTIB 3JaTHOCTEH 10 aHami3y MOKIUBOCTI
BUKODUCTAHHA  CYYaCHHUX, ICHYIOUHMX Y BCECBITHIM MpakTUIl, O10JOTIYHUX TEXHOJIOTIH MAJis
BUPILICHHS L1101 HU3KM HaraJlbHUX €KOJOTIYHUX MPOOIIEM.




OchosHni 3a60annsa Qucyunainu: BUOip 010TEXHOJIOTIN A1 BUPIIEHHS €KOJIOTTYHUX TIPOOIIeM;
BUJIIB, THIIIB 1 BIIACTUBOCTEH O10JOTIYHUX KOMIIOHEHTIB, III0 BUKOPHUCTOBYIOTHCS, Ta MEXaHI3MIB iX
Iii y meBHOMY MPOIIEeCi; NUISIXIB pealtizallii Ta 3apoBayKeHHSI €KOO10TeXHOJIOT 1.

3rifH0 3 BUMOraMd TPOTpaMU HABYAIBHOI JUCUHUIUIIHK, CTYJCHTH TICIs 3aCBOEHHS
JUCIUTIIIHA TTOBUHHI OTPUMATH TaKi 31aTHOCTI:

- OBOJIOJIIHHS 3/IaTHICTIO JIO 3aCTOCYBaHHS METO/IiB €KOOI0TEXHOJIOTT JAJIsl OUHIIEHHS CTIYHHX
BOJI, IPYHTY, TIOBITPS, 3HEIIKO/HKEHHS TBEPAUX BIIXO/IIB Ta 3IMIIKIB BUPOOHUIITB, OAKTEPiaIbHOTO
BUJIYTOBYBAaHHS MiHEPAJILHOT CHPOBUHY,

- OTPUMaHHS BIJIOMOCTEH MPO METOAW OJiepkaHHS 010100puMB Ta OIOMECTHIHMIIB, METOIU
nepepoOku 6iomac U1 BAPOOHHUIITBA JTIKapChKUX MPENapaTiB, XapuoBHUX J00ABOK, aTbTEPHATUBHUX
JKEpeIT BITHOBIIOBAIBHOI €Heprii Ta Olomanusa.

3rifH0 3 BUMOraMd NPOTpaMU HABYAIBHOI JUCUHUIUIIHK, CTYJCHTH TICIs 3aCBOEHHS
JUCIUTUTIHYA TIOBUHHI IIPOJIEMOHCTPYBATH TaKi pe3yJbTAaTH HABYAHHS

- BMITH BigOMpaTH i aHami3yBaTH HEOOXiAHY iH(pOpMAIiIOo A BUPILICHHS MMEBHOI €KOJOTTYHOL
npo0JeMu;

- BMIiTH (JOpMYJTIOBATH 3334l BUPIMICHHS TIEBHOT €KOJIOTIYHOT POOIeMH Ta PO3pOOIIATH HUIIXH
il BUpILIEHHS HA OCHOBI ICHYIOYHX €KOO10TEXHOIOT1H;

- BMITH TPaKTUYHO BUPINIYBaTH TIEBHY €KOJOTIYHY mpoOieMy 13  3aCTOCYBaHHSIM
€K0010TEXHOJIOTI;

- BMITH aHaJI3yBaTH MPOIIEC YCYHEHHS €KOJIOTIUHOI MPOOIeMH Ha OCHOBI €KOO10TEXHOJIOT1H;

- BMITH XapaKkTepu3yBaTU MEXaHi3M JIii 3apONOHOBaHOI €KOO10TEXHOJIOT 1.

2. MpepeKBi3uTK Ta NOCTPEKBI3UTU AUCUUNAIHK (MicLe B CTPYKTYPHO-/IOTiUHIN cxemi
HaBYaHHA 3a BiANOBIAHOIO OCBITHLOIO NPOrPamolo)

[pYHTYETBCS HA 3HAHHAX, OJIEP/KAHUX CTYIEHTAMH IIPU BUBYEHHI JUCIUIUIIH: aHAIITHYHA Ta
HeoprasiuHa ximisi, 6ioximis Ta Oio¢i3uka. BukoprucTtoByeThCs pu BUOOP! TEXHOIOTTYHUX PIIIEHb
JUIsE TIepepoOKH BiIXO[iB, OIOJOTIYHOTO OYMIIEHHS BOJIM 1 CTIYHMX BOJ, OYMILIEHHS TPYHTIB,
OJIEpXKaHHs €HEPrOHOCIIB 3 BIJIXO/IIB TOIIIO.

3micm nasuanvnoi OucuunIinu
Po3nin 1. Beryn. 3arajibuuii orasa.
Tema 1.1. BcrynHa yactuHa
Exonoriuna 6ioTexHomoris — 3aBJaHHs, 00'€KTH, BUKOpUCTaHHA. OCHOBHI HamlpsIMKU PO3BUTKY Ta
3acTocyBaHHs. OCHOBHI TE€pPMIHM Ta BU3HAYCHHs. MOMXIMBOCTI €KOO10TEXHOJIOTi: MEPCIIeKTUBA Ha
HailOmk4i poku. OcTaHHI HOBUHM Ta pO3pOOKH 3 €KOO10TEXHOJIOT].

Po3zain 2. BioJsioriune ounieHHs

Tema 2.1. BionoriuHe OYMIICHHS

XapakTepuCcTUKa Ta MOHATTS OlOJOTIYHOTO OYMIIEeHHS. MIKpOoOpraHi3MM B €KOOIOTEXHOJIOTIi —
XapaKTePUCTHKA, POJb Ta BUKOpHCTaHHS. [IpHKIIaan BHKOPHCTAHHS MIKPOOPTaHi3MiB y mporiecax
610JI0r1YHOTO OYHUILEHHS.

Tema 2.2. BionoriuHe OYNIIEHHS IPYHTY.
OcHOBHI O10JIOTIYHI XapaKTEPUCTUKU IPYHTY Ta METOAM HOro O10JIOTIYHOTO OYMIIECHHS.
3aCTOCYBaHHs Ta NPUKJIAIN.

Tema 2.3. biosoriyae oOYMIIEHHS IPYHTY Bil HAQTOIIPOILYKTIB.
Ornuc icCHYIOUMX TEXHOJIOTiH Ta MeToIiB. IX mepeBaru Ta HeIOMiKK. 3aCTOCYBaHHS Ta IPUKIIATH.




Tema 2.4. bionectuuuay ta 610100puBa.
[TousaTTs npo Gionecturuan ta 6i0g00puBa. bionecTunuay Ha 0cHOBI OakTepiid, TpubIB Ta BipyCiB.
MaiiGyTHe O10TIECTHITH/TIB.

Tema 2.5. Biosoriuse ounIeHHS BOJIH.
OcHoBu 6i0710T19HOT0 OUKIIIeHHS BOAM. [Toka3HUKH SIKOCTI Ta 3a0pyiHEHOCTI BOIU. OTJIsii OCHOBHHX
010TEXHOJIOTIA OYUIIIEHHS BOIH.

Tema 2.6. bioJioriyHi acleKTH OYMINEHHS CTIYHOI BOAX 324 JOHOMOI'OK aKTHUBHOI'O MVIY.
Criocobu nepepoOku, 00e33apakeHHsI Ta BUKOPUCTAHHS aKTHBHOTO MYITY.

Tema 2.7. OcHOBHI cI10co0H 010JIOTTYHOrO OYMINEHHS TII3EMHUX BOJL.
XapakTepucTuKa IiJ36MHUX BOJ Ta OCHOBHHMX TEXHOJIOTIH iX OIOJIOTIYHOTO OYHIIEHHS.
3acTOCyBaHHSI Ta MPUKIIA]IH.

Tema 2.8. ®iToounIcHHS.
OcHoBH (DITOOUMIIIEHHS — MOXJIUBOCTI (DITOOUMIIIEHHS, OCHOBHI KYyJIbTYypU-TpaHchopmaropu,
CIOCOOW BUKOPUCTAHHS Ta OTJISI OCHOBHHUX TEXHOJIOT1H OUUIICHHS.

Po3aia 3. BiorexHoJiorii nepepodxu 6iomacu

Tema 3.1. biotexHoorii nepepoOku OGiomacHu.

[Tonsitts Giomacu Ta ii BmactuBOCTI. OTJSA OCHOBHHUX TEXHOJIOTIM BHUKOPHCTAaHHS OlOMAacH.
3acTocyBaHHS Ta IPUKIIATH.

Tema 3.2. biorexHo0ri1 oJiepKaHdsa 010eTaHoIy, 010aM3€e10, 010BOIHIO.
Orisn OCHOBHHMX TEXHOJIOTIH BUKOpHCTaHHS Oiomacu. 3aCTOCYBaHHS Ta NMPUKIaAH. TexHOJOrii
BUPOOHUIITBA O10MaNIHUB Ta NEPCIIEKTUBH 1X 3aCTOCYBAaHHSI.

Po3ain 4. Biosioriune 3HeIKOAKeHHsI TBEPAMX BiIX0AiB Ta 3aJMIIKIB BUPOOHUITB.

Tema 4.1. biorexHo0riI IEPEPOOKH BIAXOIB.

OcHoBu GiosoriuHoi nepepoOku BiaxoaiB. OcoOIMBOCTI Ta 3aCTOCYBaHHS aepoOHOI Ta aHaepOOHOT
nepepoOKH B1AX0/1iB. TE€XHONOT1i OTpUMaHHS KOPUCHUX PEYOBHH 3 PI3HOMAHITHUX B1JIXO/IIB.

Tema 4.2. biorexHounorii nepepoOKu MOOYTOBUX BiAXOIB HA 3BAIMIIAX.
Cxuan TBepIuX NOOYTOBUX BIIXO/IIB Ta CTpaTeris iX po3MimieHHs. biogerpaaaiiist TBepAUX BIAXOIB.
Croco0u yrikBimamii TOKCUYHUX Ta HEOE3IMEUYHNX BiIXOIB.

Tema 4.3. Biosioriuna nepepoOka MPOMHUCIOBHUX BiIXOJIIB.
[Tepepobka BiX0/1iB MOJIOYHOT, LIETI0I03HO-TIAIIEPOBOT MPOMHCIOBOCTI Ta BUPOOHUIITBA OapBHUKIB.

Po3ain 5. BakrepiajbHe BUJIYroByBaHHS MiHEepPAJIbHOI CHPOBMHHU

Tema 5.1. bakrepiagbHe BUIVIOBYBaHHS MiHEPAJIbHOI CHPOBHUHU.

OcHoBU 0OakTepialbHOTO BUJIYTOBYBaHHsS. BuiyroByBasibHi Mikpoopranizmu. IIpommuciose
3aCTOCYBaHHs OaKTepiaIbHOTO BIIIYTOBYBaHHS Ta 010€KCTPAaKTUBHOI METAIyprii.

Tema 5.2. Bionomko/pKEHHS MaTepiatiB.
OcCHOBHI TIOHATTS Ta BU3HAuYeHHS OlomomkokeHHs. Krnacudikamis mporeciB O10MOIMKOHKEHHS.
Marepianu, CXuabHI 0 010TTOIIKOIKEHHS.

Po3nin 6. Biocencopu Ta GioMoHiTOPUHT



Tema 6.1. BiOMOHITOPHHT.
[TousaTTs ipo 6ioMoHiTOpUHT. OCHOBHI NPUHIUIK 010MOHITOPUHTY Ta OPraHi3MH-1HIUKATOPU CTaHy
HaBKOJIMIIHBOTO cepenoBuia. [Ipukmany Ta 3acTocyBaHHS.

Tema 6.2. [loHaTTS Ipo GiOoCEHCOPH.
OcHOBHI THUNHM Ta XapakTepUCTUKH OioceHcopiB. [Ipukmamum BukopucTtanHs. bioMoOHITOpPHUHT Ta
GioceHcopH.

4.HaBuanbHi maTepianu Ta pecypcu

Pexomenoosana nimepamypa

ba3zoea:.

1.

LlIseo O.B., Muxonieé O.b., Komaposcvka — Ilopoxusseusv 0.3., Hosixos B.I1. | Exonoziuna
oiomexnonocia: Haeu. nocionuk: y 2 kn. Ku I - JI.: Buoasnuymeo Hauyionansnozo
yHigepcumemy «Jlvgiecoka nonimexuixa», 2010. — Ku. I - 424 ¢., Ku. II - 368 c.

Kononuee C. B., Caoniii J1.A., I'poxosceka FO.P. Exonoziuna 0iomexnonozia o4uuieHHua

CMIYHUX 600 Ma KYJIbMUBYBAHHA KOpMoeux opzanizmie. Monozpagia. — Piene: HYBI'II,
2011.- 151 ¢c.

Honomixycna:

3.

8.

9.

Oonaonanna ma npPoOeKmMyeanHs 6 Oioenepzemuuyi ma 60000YUUWLEHHI MA YNPAGNIHHA
oe3nekoro npauyi | Caobnin JI.A., Bynuax O.M., Kyxkosa B.C., Poccincokui B.M. [/
Hiopyunuxk ona cmyo. BH3 cney. «biomexnon02ii ma oioinycenepia» pekomeno. Buenoio
paooio HTYY «KIID» | ITio peo. JI. A. Caonin — Pisne: HYBI'II, 2016 - 356 c.
Oonaonanna ma npPoOeKmMyeanHs 6 Oioenepzemuuyi ma 60000YUUWLEHHI MA YNPAGIIHHA
oe3nexoro npaui | Caoniu JI.A., bynuax O.M., Kykoea B.C., Kononues C.B. /| Iliopyunux
ona cmyod. BH3 cney. «biomexnonozii ma oioinsicenepisn», pekomeno. Buenoro paoorw KIIT
im. Izopa Cikopcokozo | ITio peo. JI.A. Cabniit - 2-e 6ud., nepepoo. i oon. — Piene: HYBI'II,
2018 - 377 c.

3anonvcokuit A.K., Mewmkoea-Knumenko H.A., Acmpenin I.M., bpux M.T., I'6030axk I1.1.,
Kuasekoea T.B. @i3uxo-ximiuni 0CHO6U mMeEXHO102ii ouuuwgeHHa cmiunux 600. - K.:
«Jliopa». - 2000. - 552¢.

Anumunuyk A.@., Kipecea 1.10. Boona mikpooionozia. Haeu. nocionux., - K.: Konoop,
2005. - 256 c.

binaecoxkuii I'.0., Bymuenko JI.1., Hagepouwvkuii B.M. Ocnoeéu exonocii: meopia ma
npakmuxym. Haeu. noc. — K.: Jliopa, 2002. — 352 c.

Bionoziunuii azom: Monozpagpisn | B.II. [lamuxa, C.A. Kous, B.B. Bonrokozon ma in. 3a
peo. B.II. Ilamuku — K.: Ceim, 2003. — 424 c.

TI'vmuncexa I'.O. Ipynmosa mikpobionozia. Haeu. nocionux., - K.: Apicmeii, 2006. — 284 c.

10. 3anonscokuin A. K. Booonocmauanns ma 600ogiosedenns. - K.: Buwa wxona, 2005. — 671

C.

11. Maunes A 1., Ilpoyenko C.B., Caoniii JI.A. Monimopunz ma indcenepni memoou oxoponu

ooskinns | Haeu. nocionuk o1s cmyo. suwgux naeu. 3axknaoie. — Piene: BAT “Pienencoka
opykapuna’. — 2000. - 504 c.

12. Maynes A.I., Ilpouyenko C.b., Cabniin JI.A. Ilpakmuxym 3 monimopunzy ma indicenepnux

Memodie oxoponu 0oexinnn. — Piene: BAT “Pienencoka opykapns”, 2002. - 462 c.

13. Cabnin JI.A. @izuko-ximiune ma 6ionoziune ouUUEeHHA 6UCOKOKOHUECHMPOBGAHUX CIIYHUX

600: Monozpaghia. - Piesne: HYBI'II, 2013. — 292 c.



14. Mauynee A.I., Cabniii JI.A. Booosiosedenns na npomucnosux nionpuemcmeax |
Haeuanvnuit nocioHuk 01 cmyo. 6ULiUX HaA6UAIbHUX 3aK1a0ie. — Piene: P/ITY. — 1998. -
219 c.

15. Sablii L., Obodovich O., Sydorenko V., Korenchuk M. Iron ions removal from wastewater
by aquatic plant “Lemna minor” Water Supply and Wastewater Disposal. Designing,
Construction, Operation and Monitoring. — Monografie / Edited by Henrik Sobchak, Beata
Kowalska. — Wydawnictwo Politechniki Lubelskiej. — Lublin, 2020. — pp. 280-292. ISBN:
978-83-7947-409-7 www.biblioteka. pollub.pl/wydawnictwa

16. Caoninn J1.A., JKykoea B.C. Texnonozia ouuwenna cmiunux 600 apmauesmuunux
nionpuemcme 6i0 anmubiomuxie | Ilepcnexkmueni mamepianu ma innoeauiini
mexnonozii: Biomexnonozia, npuxknaona xXimis ma eKonozia. Kojaekmuena monozpagis |
3a 3az. ped. O.P. Mokpoycoeoi, Kuie, KHYT/[: éuo-6o «Ceéim Ycnixy», 2020, 492 ¢. Po30in
3.1. - C. 372-384. ISBN 978-617-7324-38-5.

17. Sablii L., Korenchuk M., Kozar M. The influence of nitrate on the phosphate removal from
wastewater in activated sludge treatment process / Biotechnologia acta, V. 12, No 4, 2019.
P. 50-56. https//doi.org/10.15407/biotech12.04.050

18.. Sabliy L., Kuzminskiy Y., Gvozdyak P., £agéd G. Anaerobic and aerobic treatment of
wastewater of milk plants [Eaxexkmponnuit pecypc] Society of Ecological Chemistry and
Engineering (SEChE), Proceeding of ECOpole. — 2009. - Vol. 3. - No. 2. - P. 373-378. -
Pesrcum oocmyny 00 rHcypH.:
http://tchie.uni.opole.pl/ecoproc09b/SabliyKuziminskiy PECOQ9 2.pdf

19. Sablii L., Korenchuk M. Usage of Lemna minor for malt plant wastewater treatment from
ferrum compounds / Biotechnologia acta, v. 13, No 1, 2020. — P. 56-63.

20. Treatment of recirculating water of industrial fish farms in phytoreactor with Lemnoideae
/' S. Konontcev, L. Sabliy, M. Kozar, N. Korenchuk // Cxiono-Esponeiicekuii scypnan
nepeodosux mexnonoaii. — 2017. - N 5/10 (89). — C. 61-66.

21. Cabnin J1.A. Hoséi mexnonozii 6iono2iunozo oYUWEHHA 20CMO0APCbKO-ROOYMOosux i
supoonuuux cmiunux 600 | J1.A. Caéniu, €.B. Kysomincokuii, B.C. JKykosa, M .IO. Kozap
M .IO. || Booonocmauanns ma 60006i0sedenns’ eupoon.-npaxkm. scypnan. — 2014. - Ne 3.
- C. 24-33.

22.Cabnin J1.A., Bouuyx CJI. Ouuwenns cmiunux 600 6i0 Op2aHiUHUX DPEUOSUH 6
oiopeakmopax 3 immooinizoeanumu mikpoopzanizmamu | Ilpoonemu 6odonocmauanns,
60006i06edennsn ma 2iopasniku . Hayk.-mexn 36. Bun. 21 | I'on. peo. AM. Tyzai. — K.
KHYBA, 2013. - C. 110-114.

23.Sabliy L., Zhukova V. Effective technology of pharmaceutical enterprises wastewater local
treatment from antibiotics / Biotechnologia acta, v. 13, No 3, 2020. — P. 81-88.

24. Cabnin J1.A. Hosi mexnonozii 6iono2iunozo ouUEHHA 20CNO0APCbKO-NOOYMOsUx i
supoonuuux cmiunux 600 | J1.A. Caonin, €.B. Kyzemincokuit, B.C. Kyxoea, M .IO. Kozap

M IO. || Booonocmauanns ma 60006i0eedennsn: eupoon.-npaxm. scypuan. — 2014. - Ne 3.
- C. 24-33.

Ingpopmauiiini pecypcu:

25. http://uecr.qov.ual - Ykpexopecypcu.
26. http://zakon3.rada.qov.ual/ — 3akon npo gioxoou.

27.IIpasuna oxoponu noeepxnesux 600 https://zakon.rada.gov.ua/laws/show/n0002400-
91#Text



http://tchie.uni.opole.pl/ecoproc09b/SabliyKuziminskiy_PECO09_2.pdf
http://uecr.gov.ua/
http://zakon3.rada.gov.ua/
https://zakon.rada.gov.ua/laws/show/n0002400-91#Text
https://zakon.rada.gov.ua/laws/show/n0002400-91#Text

HaBuyanbHUIA KOHTEHT

5.MeToauKa onaHyBaHHA HAaBYa/IbHOI AUCUMNNIHM (OCBITHBOrO KOMMNOHEHTA)

JlekuyiliHi 3aHAMMA

3acmocosytombeca cmpamezii GKMmUBH020 | KOeKMUBHO20 HABYAHHA, AKI 8U3HAYAOMbCA

HAacmymnHUMU Memooamu i mexHos102iAMU . Memoou npobaemHo20 Ha84YaHHA (MpobaemHuli suknaod,
yacmkoso-rnowykosuli (espucmu4yHa 6ecida); iHpopmayiliHo-KOMyHIKayiliHi mexHonoeaii, wo
3a6e3neqyyroms  npobaemHo-00CniOHUYbKUL Xxapakmep [poyecy HABYAHHA mMaA AaKMuUBi3ayito
camocmitliHoi pobomu cmydeHmie (enekmpoHHi npe3eHmayii 0219 neKyiliHuUX 3aHAMb, BUKOPUCMAHHSA
ayodio-, 8i0eo-nidmpumMKU HaBYAIbHUX 3AHAMb, PO3POBKA i 30CMOCY8AHHA HQ OCHO8I KOMIT'toMmepHUX
i MynemumeOiliHux 3acobie meop4ux 3080aHb, i iH.).

Neo Haszsa memu neKyii ma nepesnik 0CHOBHUX MUMAHb
3/n

1 | JIexuisa 1. BctynHa yacTHHA.

Exonoriuna 6i0TeXHOJIOTis — 3aBAaHHs, 00'€KTH, BUKOpHCTaHHS. OCHOBHI HAIIPSIMKH PO3BUTKY
Ta 3actocyBaHHS. OCHOBHI TEpMIHM Ta BH3HAYeHHS. MOXKIMBOCTI €KOO10TEXHOJIOTII:
NepCreKTHBa Ha HaiOmmk4di poku. OcTaHHI HOBUHU Ta PO3poOKu 3 exobiotexHoorii. Hosi
CBITOBI JIOCATHEHHA B o0macti ekobioTexHonorii. Macmrabu CBITOBOrO PO3BUTKY
exobiotexHoorii. [lepcrekTHBY pO3BUTKY €KOOI0TEXHOIOTIi B YKpaiHi Ta y CBITI.
Jimepamypa: (1); (2).

2 | Jlexkyin 2. Biojoriune oYnIeHHS.

XapaKTepucTUKa Ta MOHATTS O10JOTIYHOIO OYMIINCHHS. MiKpoopraHi3Mu B €KOO10TEXHOJIOT 11
— XapaKTepUCTHKA, POJb Ta BUKOpPUCTAaHHS. [IpuKiIamy BUKOPUCTaHHS MIKPOOPTaHI3MIB y
npoiecax OioyiorivHoro oumieHHs. OcOONMMBOCTI MIKpOOpraHi3MiB, SIK OYMCHHX arcHTIB.
HoBiTHI mnpukiaaau BHUKOPUCTaHHS MIKPOOPTaHI3MIB y TMpolecax OYMIIEHHS Ta iX
XapaKTepUCTHKA.

Jlimepamypa: (1); (2).

3 | Jekuia 3. Biojoriune 0YnIeHHsI IPYHTY.

OcHoBH1 010JI0T1YHI XapaKTEPUCTUKH IPYHTY Ta METOAM HMOro O10JIOTIYHOTO OYHIIECHHS.
3acTtocyBaHHA Ta NpUKJIaAU. Pi3HOMaHITHI BUAM IPYHTIB Ta iX xapakrepucTthka. OCHOBHI
3a0py/IHIOBaYi IPYHTY Ta iX XapaKTepPHCTUKA.

Jlimepamypa: (1); (2).

4 | Jlekuia 4. Biojoriune oUnIIeHHS IPYHTY BiJl HAQTONPOAVKTIB.

Onuc icHyloYMX TEXHONOTil Ta METOMiB. IX mHepeBard Ta HENONIKU. 3aCTOCYBaHHA Ta
OpUKIAAH. XapaKTepUCTHKAa OCHOBHMX Ha(TONPOJYKTIB, sKi 3a0pyJHIOIOTh TPYHTH.
[TopiBHSIHHS €PEKTUBHOCTI PI3HUX TEXHOJIOT1H OYHUIIEHHS BiJl HAQTONPOIYKTIB.
Jlimepamypa: (1); (2).

S | Jlexuyin 5. bionecTuimau Ta 6ioxo0puBa.

[TonsaTTs mpo Gionecturuan ta 6iogo0puBa. bionectuyam Ha ocHOBI OakTepiid, rpubiB Ta
BipyciB. MaiiGyTHe Gionectuuunai. [Ipuknanu 3acrocyBanHsa OionecTHLMIIB Ta 010100pUB.
Oco0nuBoCTI, IEpeBaru Ta HEJOMIKHA PI3HOMAHITHUX O10TIECTHUITHIIB.

Jlimepamypa: (1); (2).

6 | Jlexyin 6. biojoriune ounIIeHHS BOIM.

OcHoBu 6io070TiyHOTO O4HMIIeHHS BOaU. [lokazHukHM sKocTi Ta 3a0pymHeHocti Boau. Orisn
OCHOBHMX OloTexHOJOTii ounmieHHs BoAu. [lopiBHAHHS ()i3MKO-XIMIYHMX Ta O10JIOTIYHHX
METO/IiB OYHIICHHS BoIM. HOpMU Ta CTaHIapTH OYMIICHHS BOIU B Y KpaiHi.

Jimepamypa: (1); (2).

7 | Jexuin 7. BioJOriuHi acCIeKTH OYHIIIEHHS CTIiYHOI BOJIM 32 JIOMIOMOI0K) AKTHBHOIO MVJIY.
Cnocobu mepepoOku, 00e33apakKeHHs Ta BUKOPUCTaHHS aKTUBHOTO Myiy. Pi3HOMaHITHI
CHOCOOM OTPUMAaHHS aKTUBHOTO MYJy. BIUIMB akTHBHOTO MyIly Ha HaBKOJIUIIIHE CEPEIOBHILIE.
Jlimepamypa: (1); (2).




Jexyin 8. OCHOBHI c1oco0M 0i0JIOTiYHOr0 OUHMIEHHS MMiI3¢MHHUX BOJIL.

XapakTepucTuKa IMJA3€MHUX BOJI Ta OCHOBHUX TEXHOJIOTIH iX O10JIOT1YHOTO OYHIICHHS.
3actocyBanHs Ta mpukiaau. CydacHi BCECBITHI TEXHOJIOTI] OYMINEHHS IiI36MHHUX BOJI.
Cnioco6u ¢hopmyBaHHS Ta 3a0pyTHEHHS TII36MHUX BOJI.

Jlimepamypa: (1); (5).

Jexuyin 9. ®iTOOUYNIIIEHHSI.

OcHOBU (iTOOUHIIICHHS — MOKJIMBOCTI (DITOOUYMILIEHHS, OCHOBHI KYJIbTypU-TpaHC(HOpMATOPH,
CcrocoOM BUKOPUCTAHHS Ta OTJIS[ OCHOBHUX TEXHOJOTIH ouuiieHHsA. OCOOIMBOCTI Pi3HHX
¢biToOunCHUX TeXHOJIOTiH. BukopucTanus GpiToOYMCHUX TeXHOJOTiH y 30HI YOpHOOUIBCHKOT
AEC.

Jlimepamypa: (1); (2).

10

Jexuin 10. BioTexHoJiorii nepepo0Kku 0ioMacu.

[TonsitTss 6iomacu Ta 11 BnacTuBOCTi. OTJIsA OCHOBHUX TEXHOJIOTI BUKOPHUCTAHHS 0iOMACH.
3acTocyBaHHs Ta npukiIaad. OcoOIMBOCTI TEPEPOOKH Pi3HUX BHUIIB OiOMacH.

Jlimepamypa: (1); (3).

11

Jlexuyin 11. BioTexHoJ10rii oiep;KaHHA 0ioeTaHoJ1y, 0ioaH3€e110, 0i0BOIHIO.

Ornsim  OCHOBHHX TEXHOJIOTIM BUKOpUCTaHHS OiomMacu. 3acTOCYBaHHS Ta TIPUKIAIH.
TexHonorii BUpoOHUIITBA 610NAJIMB Ta MEPCIEKTUBH IX 3aCTOCyBaHHs. [lepeBaru Ta HeOMIKH
OTPUMAaHHS Ta BHKOpHCTaHHs OionanmBa. OcoOnMMBOCTI Oi0MAJIMBHUX TEXHOJOTIH y Pi3HUX
KpaiHax CBITY.

Jlimepamypa: (1); (4).

12

Jexyin 12. BiorexHoJorii_nepepo0ku_BinxoaiB. bioTexHoJiorii_nmepepookn mooyTroBHX
BiIX0/1iB Ha 3BAJTMIIAX.

OcHoBu 0OionoriyHoi mepepoOku BimxoxmiB. OcoONMBOCTI Ta 3acTOCyBaHHS aepoOHOI Ta
aHaepoOHOI mepepoOKH Biix01iB. TEXHOJIO0TIi OTpUMaHHI KOPUCHUX PEYOBHUH 3 PI3HOMaHITHUX
B11x0/11B. OCOOIMBOCTI IEPEPOOKH TOKCUYHUX BiaX0/1iB. [lepepoOka BiAXOA1B HA 3BAJIMINAX.
Cknag TBepAMX MOOYTOBHMX BIJIXOIB Ta CTpaTeris ix po3MimieHHs. biogerpanaiis TBepaux
BimxoaiB. CrocoOu JiKBiAaImii TOKCHYHUX Ta HeOe3meuHux BinxoniB. CBITOBI crpaTerii
PO3MILIEHHS TBEpIUX BiaxoaiB. CriocoOu oTpuMaHHs Giorasy.

Jlimepamypa: (1); (4).

13

Jlexuyin 13. BakTepiajJbHe BWIYITOBYBAHHSI MiHEpAJbHOI cMpoBUHN. BionmomkomkeHHs
MaTepiaJiB.

OcHoBu OakTepialbHOTO BUIYrOBYBaHHA. BuiyroByBanbHi MikpoopraHizmu. ITpommuciose

3aCTOCYBaHHA  OaKTeplaJbHOIO  BWJIYTOBYBaHHS Ta  OlOEKCTPAaKTHBHOI  METalyprii.

Oco06MBOCTI BUIIYTOBYBAaHHSI MIHEPAJIbHUX KOHIIEHTPATiB. BUKOPUCTaHHS PO3UMHHMKIB, SKi

MPONYKYIOTh OakTepii B mporecax BUIYyroByBaHHS. OCHOBHI TOHATTS Ta BH3HAYEHHS

6ionomkopkeHHs. Kiacudikaniss mpoueciB Oilomomko/pkeHHs . Matepianu, CXWIbHI 10

OlomomkokeHHs. biomomiMepu Ta X CXWIBHICTH A0 KOpo3ii. CydacHi mMeToan 60poThOu 3

0io0KOpo3i€ro.

Jlimepamypa: (1); (8).

14

Jekuyia 14. BiomoniTopunr. IloHATTS Ipo GioceHcOpH.

[TonsTTst po 6ioMoHITOPUHT. OCHOBHI NPUHIUIH O10MOHITOPUHTY Ta OPraHi3MHU-1HIUKATOPH
CTaHy HaBKOJMIIHBOIO cepepoBuma. llpuxiagm Ta 3acrocyBaHHsA. 3acTOCYBaHHS
O1OMOHITOPUHTY y BcecBITHIM mnpaktuui. [Ipukiaau oprani3miB-Oil0iHAMKATOPIB Ta iX
xapakrepuctrka. OCHOBHI THIM Ta XapaKTEPUCTHKHU OioceHcopiB. [Ipukimagyn BUKOPUCTaHHS.
biomonitopuar Ta 6ioceHcopu. CydacHi GioceHcopu Ta ix BuKopucTaHHs. [lopiBHsuIbHa
XapaKTepUCTHKA Pi3HUX O10CEHCOPIB Ta 00JACTi X BUKOPUCTAHHS.

Jlimepamypa: (1); (11).

Ipaxmuuni 3anamms

OCHOBHUMH 3aBAaHHSMHU ITUKIIY TMPAKTHYHUX 3aHATh 3 JUCHUILIIHU «EK0OIOTEXHOJOTIA» €
NOrJIMONICHHST PO3YMIHHS CTYJEHTaMHU JIEKI[IIfHOro Mmatepiaiy, (OpMyBaHHS y CTYACHTIB BMiHHS




pO3B'SI3yBaTH NPUKIAAHI 3aBJaHHs, IOB’s3aHI 3 BHOOPOM Ta BHKOPHCTAaHHSIM Ha IPaKTHII
€KO010TEXHOJIOT1i, METO1B MOHITOPUHTY JOBKIJIJIA.

3aCcTOCOBYIOTBCS CTPATET1] aKTUBHOTO 1 KOJICKTHBHOT'O HABYAHHS, SIKI BU3HAYAIOTHCSI HACTYITHUMU
METOJaMH 1 TEXHOJIOTIAMH. OCOOMCTICHO-Opi€HTOBaHi (pO3BHBArO4Yi) TEXHOJIOrII, 3aCHOBaHi Ha
aKTHBHUX (opMax i MeTojgax HaBYaHHA («MO3KOBHMU INTYpM», AMCKYCis, €KCIpec-KOH(EepeHIis,
HaBYajJbHI Je0aTH, 3aCTOCYBaHHS Ha OCHOBI KOMIIIOTEPHUX 1 MYJBTHMEMIMHUX 3aCO0IB TBOPYMX

3aBJIaHb).
Ne
Ha3Ba Temu 3aHATTA
3/m
1 Exogoriuna 6ioTexHosoris - 3aB1aHHs, 00'€KTH, BUKOPUCTAHHS.
Pons wMikpoopranizmiB B OiotexHosorii. HoOBiI CBiTOBI JOCATHEHHS B  o0macTi
exobioTexHomorii. MacmTabu CBITOBOTO PpO3BHUTKY ekoOioTexHomorii. [lepciekTuBu
pPO3BUTKY ekoOioTexHonorii B VYkpaiHi Ta cBiTi. MOXIMBOCTI €KOOIO0TEXHOJIOTI:
MEePCIICKTHBA Ha HalOJI k4l poku. OcTaHHI HOBHHH Ta PO3POOKH 3 €KOOI0TEXHOJIOT].
Jimepamypa: (1); (2).
2 BiosioriuHe ouUnIIeHHA IPYHTY.
OcHoBHI 3a0pynHIOBadl TIPYHTY Ta iX XapaKTEpPHCTHKA. XapaKTEPUCTUKA OCHOBHUX
3a0pyaHioouuX HapTOnpoaykTiB. OCOOIMBOCTI MIKpOOPraHi3MmiB, SK OYHUCHHX AareHTIB.
OcHOBHI 0i10JI0T1YHI XapaKTEPUCTHKH TIPYHTY Ta METOAM HOTro Oi0JOTIYHOTO OYHIIEHHS.
3acrocyBaHHA Ta MpuKiIaad. HOBITHI MpUKIIaay BUKOPUCTAHHS MIKPOOPTaHi3MiB y Ipoliecax
OUYUIICHHS IPYHTY Ta X XapaKTePUCTHUKA.
Jlimepamypa: (1); (8).
3 BionecTumuau.
ITonsarTs npo Gionectunuau ta 6ionoOpuBa. bionmecTuuuam Ha OCHOBI OakTepiif, rpubiB Ta
BipyciB. MaiiOyTHe Gionecturiuai. [Ipukiaan 3acTocyBaHHs 610MeCTULIMIIB Ta 010400pHB.
Oco0nuBoCTI, IepeBark Ta HeAOIIKM PI3HOMAHITHUX O10MECTHIIH/IIB.
Jimepamypa: (1); (8).
4 BioJjioriune oUnIeHHA BOIH.
[TopiBHSHHS (PI3UKO-XIMIYHUX Ta OIOJOTIYHMX METOJIB oOuuileHHd Boau. Hopmu Ta
CTaHJApTH OUMIIEHHS BoAU B YkpaiHi. CrocoOu popMyBaHHS Ta 3a0pyAHEHHS MiJ3€MHHUX
Boz. biosoriuge ounreHss soau. OCHOBH 010JIOTTYHOI0 OYHUIIEHHS BOAU. II0Ka3HUKH SIKOCTI
Ta 3a0pymHeHocTi Boau. Orns OCHOBHUX O10TE€XHOJOTIM ouumieHHs Boau. Hopmu Ta
CTaHJIaPTH OYHIIECHHS BOIU B YKpaiHi.
Jlimepamypa: (2); (4).
5 Biosioriune ounimeHHs CTIYHUX BOJI 32 IONIOMOI0I0 AKTUBHOI'0 MY.J1y.
TexHozorii 6i0J0r1YHOrO OUYMIEHHs CTIYHUX BoA. CriocoOu GopMmyBaHHS Ta 3a0pyAHEHHS
CTIYHMX BOJ. XapaKTepUCTHKA CKJIaay 3a0pyAHIOIOYMX pPEYOBUH CTIYHUX BOJI.
XapakTepucThKa aKTHBHOTO MyINy. [HAMKATOpHI OpraHi3aMu akTHBHOTO Myny. Orismg
OCHOBHUX O10T€XHOJIOT1H OUMIIEHHS CTIYHUX BOJ. HopMu Ta cTaHIapTH OUYMILEHHS CTIYHUX
BOJ B YKpaiHi
Jlimepamypa: (2); (3).
6 BioJioriune ounIIeHHs CTIYHUX BOJ.
OuucHi ciopyau 010JI0TTYHOTO OUUIIEHHS CTIYHUX BOJ PI3HUX KaTeropiil. XapakrepucTuka
CKJIaay ocaJiB Ta iX yruiizauis. Bubip ta oOrpyHTyBaHHS TE€XHOJOTIH OYMIIEHHS CTIUHUX
BoJ. O4KCHI CIOPYIM MAJTUX HACEJICHUX MYHKTIB 1 OKPEeMHUX 00’ €KTIB.
Jlimepamypa: (2); (4).
7 BiosioriyHe o4YuIIeHHS CTIYHUX BO/J B AHAEPOOHHUX YMOBAX.
TexHo0rii T2 OYKMCHI CIOPYIM aHAEPOOHOTO O10JIOTIYHOTO OUHUIIIEHHS CTIYHUX BoJ. O01acTh
3aCTOCYBaHHS TEXHOJIOT1H. OcoOIMBOCTI 6101IEHO3Y MIKpOOpraHi3MiB. AHaepOOH1 MPOIIECH B
TEXHOJIOTIT OI0JIOTIYHOI0 OYHILEHHS CTIYHUX BOJ. MeToau OI0JIOTIYHOr0 3HEIIKOKEHHS
0CaJliB, IO YTBOPIOKOTHCS MPU OYUIICHHI CTIYHUX BOJI.




Jlimepamypa: (3); (18).

8 BiosioriyHe o4uIIeHHS CTIYHUX BO/J B NIPUPOAHUX YMOBAX.

OunrenHs B 010JIOTIYHUX CTAaBKaX, Ha MOJSAX 3POMICHHS 1 NOJsAX GinbTpanii. Bukopucranns
BHIIIOT BOJHOT POCIWHHOCTI JJII OYHUIIEHHS BOJW. Posb TinpoOioHTIB BUIUX TPOGIYHUX
PIBHIB B IPUPOTHUX OUYUCHUX CIIOPYIaX.

Jlimepamypa: (2); (3).

9 @iTOOYNIEHHS IPYHTY Ta BOJIH.

Oco6uBOCTI pi3HUX (DITOOUHCHUX TEXHOJOTIH. BukopucTanHs (piTOOYMCHUX TEXHOJOTIH y
30H1 Yoprobunnscpkoi AEC. CitoBa (iToouncHa nmpakTuka. MOXIUBOCTI (iTOOUUIEHHS,
OCHOBHI KYJbTYPU-TPAHC(OPMATOPH, CIIOCOOM BUKOPUCTAHHSA Ta ONIAJ OCHOBHMX
TEXHOJIOT1 OUMIIICHHS.
Jimepamypa: (1); (15).

10 BioTexHoJiorii mepepodku 6iomacu.

OcobnmBocTi mepepoOku pi3HUX BHIIB Oiomacu. bioeranon. TexHousorii ojepxaHHS
6ioetanony. IIponynentu Gioeranony. CBiToBa manuBHa kpusa. [loHsarrs Giomacu Ta ii
BiactuBoCTi. OCHOBHI TEXHOJIOTIi BHUKOPUCTAHHS OiomMach. 3acTOCYBAaHHS Ta TMPHKIAIH.
Oco6mBOCTI TTepepOOKH PiI3HUX BHUIIB OIOMACH.

Jlimepamypa: (1); (4).

11 BioTexHoJiorii mepepooxu diomacw.
biogmzens. Texnomorii oxepkanHs Oiomuzemo. IloreHmian Ykpainm momo Oiomu3erns.
[TanuBHwmit 6iora3. bioTexHonOriYHI MeTOIM MEeTaHOBOT pepmeHTarlii. bioBoaeHs. bionoriuni
crocoOu oTpuMaHHS BojaHIO. IlepeBarm Ta HEHONIKM OTPUMaHHS Ta BHUKOPHUCTAHHS
6ionanuBa. OcobIMBOCTI MEPepOOKH Pi3HUX BUIB 6ioMacHu. 3aCTOCYBaHHS Ta MPUKIIA/IH.
Jimepamypa: (1); (4).

12 Biosioriune 3HeIKOAKeHHSI TBEPAUX BiAX0IiB Ta 3aJIMIIKIB BHPOOHUIITB.
bioytunizauis TBepaux BiaxoaiB. OcobIMBOCTI MepepoOKH TOKCUYHMX BixoaiB. IlepepoOka
BiIxomiB Ha 3Bajumiax. OcCHOBH 010J0Ti4UHOI TepepoOku BiaxoaiB. OcoOaMBOCTI Ta
3aCTOCYBaHHs aepoOHOI Ta aHaepOOHOT MepepoOKU BIIXOIIB.

Jimepamypa: (1); (2).

13 Biosioriune 3HeIKoIKeHHSI TBEPAUX BiIX01iB
biocucremn komnoctyBaHHs. BepmukynbTuByBaHHS. CBITOBI CTpaTterii po3MilleHHS
TBepAMX BiaxoAiB. TexHoorii 6i070r14HOI epepoOku BixoiB. TexHoorii oTpuMaHHs
KOPHUCHHUX PEYOBHH 3 PI3HOMAHITHUX BIJXO/IB.

Jlimepamypa: (1); (8).

14 BakrepianbHe BuiyropyBanusi MiHepaJbHOI CHPOBHHH. bionomkon:kennst marepiasis.
Ponp MikpoopranizmiB y OioBuilydeHHI MeTaniB. MeToau Oil0BUIYrOBYBaHHS METaliB 3
MmiHepaniB. OcoOMUBOCTI BHIyroByBaHHS MiHEpalIbHUX KOHILIEHTpaTiB. BukopucraHus
PO3YMHHUKIB, SKI TPOAYKYIOTh OakTepii y Tporecax BuiyroByBanHs. OcoOiauBOCTI
BIJIyTOBYBaHHSI MiHepanbHUX KoHueHTpatiB. CydacHi Meroau OopoThOu 3 OioKOpo3i€ro.
OcHOBHI MOHATTA Ta BHU3HAuYeHHs OlonomkomkeHHs. Kiacudikaiis mpoiiecis
6ionomkoKeHHs . Martepiainy, CXuibHi 0 610MmomKkoKeHHs. bionoxiMepH Ta iX CXUIbHICTD
JI0 KOpO3ii.

Jlimepamypa: (1); (8).
15 MopayJ/ibHAa KOHTPOJIbHA Ppo0oTa
16 3anik




6. CamocriitiHa poboTa cTyaeHTa

CamocriliHa po0OTa CTy/€HTa 0 JTUCHHMIUIIHI BKIIIOYAE MiJrOTOBKY IO ayTUTOPHHUX 3aHATH (52
T'OJIMH), MOAYJIBHOI KOHTPOJIBHOI poOOTH (2 TOAMHM), MIATOTOBKY 10 3amiKy (6 roaumH)

MoniTMKa Ta KOHTPO/Ib
7.MoniTMKa HaBYaNbHOI AUCLUNNIHM (OCBITHBOrO KOMMNOHEHTA)

Monimuka wo0do OednaiiHie ma nepecknadaHHA. Pobomu, AKi 30alOMbcA i3 NOPYUWEHHAM
mepmiHie 6e3 NoBaXHUX MPUYUH, OUIHIOIOMbCA HA HUMY OUiHKY. [lepecknadaHHa mem (Modysiie)
8i0bysaemMbCA 30 HAABHOCMI MOBAHCHUX MPUYUH.

Monimuka ma npuHyunu akademiyHoi 0obpoyecHocmi susHaveHi y po3dini 3 Kodekcy vyecmi
HayioHanbHo20 mexHiYHO20 yHisepcumemy YKpaiHu «Kuiscokull nonimexHiyHuli iHcmumym imeHi
lzops  Cikopcbkozo». [emaneHiwe: https://kpi.ua/code. BukopucmaHHA 0odamkosux Oxcepesn
iHghopmauii nid yac oyiHBAHHA 3HaHbL 3a60poHeHO (y m.Y. MobinbHUXx desalicig). MobinbHi npucmpoi
00380/19€EMbCA BUKOPUCMOBYBAMU sUWeE 1i0 Yac OH-M1alH Mecmy8aHHA Ma 8UKOHAHHA PO3PAXyHKIE.

Hopmu emuuyHoi nosediHKu. Hopmu emuyHOi nosediHKU cmydeHmie i NpayisHUKIi8 8U3HA4YeHi y
po30dini 2 Kodekcy 4ecmi HauyioHanbHO20 mMexHIYHO20 yHigepcumemy YKpaiHu «Kuigcokuli
nonimexHiyHuli iHcmumym imeHi lzopsa Cikopcokozo». emansHiwe: https://kpi.ua/code.

Moaimuka w000 8i08i0y8aHHA.  BidsidysaHHA neKyili, NPAKMUYHUX 30AHAMb, A MAKOH
8i0CymHicmb HA HUX, He OUiHIEMbCA. OOHAK, CmydeHmam pekomeHOyemMbCA 8idgidysamu 3aHAMMA,
OCKINIbKU HA HUX BUKAAOAEMbCA meopemu4vHuUl Mamepiasn ma po38usaromeca HaBUYKU, He0bXiOHi 0nsa
copmysaHHA KomnemeHmHocmedl, B6U3HA4YeHUX cmaHoapmom ocseimu. Cucmema OYiHIBAHHA
OpiEHMOBAHA HaO ompuMaHHA 6anie 3a aKMuUBHicMb cmydeHma, @ MAKOX BUKOHOHHA 3080QHb, AKi
300mMHi p038UHYMU NPAKMUYHI YMiHHA ma Ha8UYKU. 3a 06’eKmusHUX Npu4uH (Hanpuknad, xeopoba,
npayesnawmysaHHs, MiHHAPOOHE CMAaMCy8aHHA MOWO0) HABYAHHA Moxce 8i0bysamucsa 8 OH-1alH
hopMmi 30 M0200HCEHHAM i3 KepiBHUKOM KypCy.

8.Buam KOHTPONIO Ta PpeMTUHIroBa CUCTEMA OLLIHIOBAHHA pe3ynbTaTiB HaBYaHHA (PCO)

MomoyHuli KOHMPOAL: BUKOHAHHSA MOMOYHUX KOHMPOsbHUX Pobim Ha npakmu4Hux 3aHAMmsx (30
6anie), nio)comoska donosideli 3 npezeHmaujieto (30 b6anie), HanucaHHa MKP (40 6anis). 3azanbHa
cyma banie 3a cemecmposy pobomy — 100 6anis. [oknadHiwa iHpopmayia w000 MOMOYHO20
KOHMPO0 ma Kpumepiis oyiHo8aHHA HasedeHa 8 PCO 3 ducyunaiHu (do0amok 2).

KaneHdapHuli KOHMponaw. nposodumscs 08i4i HaO cemecmp K MOHIMOPUH2 MOMOYHO20 CMAHy
BUKOHAHHA 8UMoe cunabycy.

Cemecmpoesuli KoHMponb:. 3aiK. 3a2aabHa cyma banie Ha 3aniky — 100 6anie. [oknadHiwa
iHghopmauisa wodo nposedeHHA Ma oyiHBAHHA HasedeHa e PCO 3 ducyunaiHu (0odamok 2).

Ymoeu donycKy 00 cemecmpoeo20 KOHMPOK:. 3apaXy8aHHSA NPAKMUYHUX pobim, HanucaHHA MKP
ma cemecmposuli pelimure R. > 40.

Tabnnuya signoBigHoOCTi peMTUHroBMx 6aiB OLiHKam 3a YHIBEPCUTETCbKOLO LLKANOL0!

Kinbkicmeo 6anie OuiHKa
100-95 BiamiHHO
94-85 Oyxe nobpe
84-75 [obpe
74-65 3a/10Bi/IbHO
64-60 JocTaTHbo
MeHuwe 60 He3apgosinbHO
He BUKOHaHi ymoBM A0MNYCKY He ponyuweHo

Po6ouy nporpamy HaB4YanbHOI AucunniHK (cunabyc):
CKnapeHo AOKTOPOM TeXH. Hayk, npodecopom Cabniin Nlapucotro AHApiiBHOLO.
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Jonartok 1
IMUTAHHSA OJIs1 MOI[Y.JII)HOf KOHTPOJIBHOI POBOTHU

Poxaw mikpoopraHi3zmiB B 010T€XHOJIOTIT

Bionoriyne ounIeHHs IPYHTY

Biosoriune oynieHHs BOIU

Bukopucranns ta yTuitizamis akTHBHOTO MYILY

ditoounieHHs

BiorexHomorii nmepepoOku Giomacu

BiosoriuHe 3HEMIKOKEHHS TBEPIMX BIIXO/IIB Ta 3AJIMIIKIB BUPOOHHMIITB.

BioTexHomoriii mepepoOkn MOOYTOBUX BiIXOIB

biorexHouorii nepepoOKu MPOMHUCIOBHX BIIXO/IiB

BakrepianbHe BUIYrOByBaHHS MiHEPAIbHOI CHPOBUHU

BiomomkompkeHHs MaTepianiB Ta 60poTh0a 3 HUM

BiomoniTopuHr T2 6i0ceHCOpH.

bioceHcopu Ta ix 3acTocyBaHHS I BUPILIEHHS IPOOJIEM OXOPOHU HABKOJIHUIIHBOTO
MIPUPOHOTO CEPEIOBHIIA.

Exonoriunuit MoHiTopuHT. BukopucranHs 610CeHCOPIB B €KOJIOTTYHOMY MOHITOPUHTY.
Bukopucranas 6i0TeXHOIIOTIH y mporecax OYuIeHHs MoBiTps. PizHoMaHiTHI 6GiodimpTpH.
®DiTOIHAMKATOPH CTaHY HABKOJHUILHBOTO cepefoBula. [Ipukianu 3 BCECBITHbOT IPAKTUKH, B
TOM YHUCII B YKpaiHi.

bionoriyHi iHAUKATOPU €KOJIOTIYHOTO CTaHy IPUPOAHOT BOIH.

biokopo3is Ta crioco6u 60poTHOH 3 HEIO.

Crnioco6u 61010r1YHOr0 PO3KJIaIaHHs 3aJIUIIKIB TPHUYO000YBHOT Ta mepepoOHoi
npomuciioBocti (maxtu, TELL). Biopo3kiaganHs TEpUKOHIB, IITaMIB Ta 30JIH.
bionoriyHoCyMicHI MaTepiaiy Ta iX BUKOPUCTAHHS.

BuxopucTtanss pi3HOMaHITHUX O10T€XHOJIOT1N y BCECBITHIN MPAKTHUL AJIsl BUPIILIEHHS
eKOJIOTIUHHX MpoOIieM (MIPUKIIAAN Ta OIKC TEXHOJIOTi)

Crioco6u 610710T1YHOTO pO3KIIaay acanbTiB.

Crnioco6u nmikBigyBaHHs HaTOBOTO 3a0pyHEHHS BOJHOIO Oaceiiny. bionoriunuit po3knaz
Ha(TH.

VYdacTh MiKpoOpraHizmiB y 610reoxiMivyHOMY Kpyroo0iry ped4oBUH y IPUPO/I.
XapakTepucTuKa MIKpOOPTaHi3MiB IPYHTY Ta iX pojb y Ipolecax NpUpPOJIHOTO OYHILIEHHS
3a0pyIHEHbD.

XapakTeprucTuKa MIKpOOPIaHi3MiB OBITPSHOTO Oaceiny.

Posnb Ta XapakTepucTHKa MIKpOOPraHi3MiB, 110 TPUHMAIOTh Y4acTh Y MpoLecax OYUIECHHS
M1I3eMHOI BOIU.

bionectunuau Ta ix poib y CUIbChbKOMY I'OCIIOIAPCTBI.

XapakTeprucTUKa OCHOBHUX TOKCUYHHX 3a0pyaHIOBayiB 6iocepu Ta crocodu iX yTuiizarii.
CyuacHi criocobu nepepoOKH Ta yTHIIi3allii aKkTHBHOT'O MYILy, HOTO XapaKTepUCTHKA.
XapakTepucTrKa MaTOTEHHUX OpraHi3MiB BOJAHOTO OacelHy Ta CIIocoOM X HeWTpasizarlii.
OprasiuHe cinbchke rocnoaapctso. Moro nepeparu ta nenoniku. [IpuKiany 3acTOCyBaHH.
OCHOBHI cy4acHi JOCATHEHHS B €KOJIOT1YH1M O10TE€XHOJIOT] Ta MPUKIAIN X 3aCTOCYBaHHS.
3acTocyBaHHS 010TEXHOJIOTIH IS IHIUKAIT 3T0POB’s JIIOIUHU.

Posnb Ta XapakTepucTHKa MIKpOOPraHi3MiB, siki OepyTh y4acTh B OUUIIEHH] CTIYHOI BOJIH.
[TopiBHAHHS Ta XapaKTePUCTUKA 010I0TIYHUX Ta (PI3UKO-XIMIYHUX METOIIB OUUIIICHHS
cTiuHoi Bonu. [lepeBaru Ta HEAOIIKA METO/IIB.

XapaKTepucTHKa Ta CIIOCOOH OYHUIIICHHS IPYHTY 3a JOTIOMOTOI0 (hiTOTEXHOJIOTIH.
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38. OcHOBHI cIOCOOM €KOJIOT1YHOTO BUKOPUCTAHHS O10MacCH.
39. Posp MikpoopraHi3miB y nporiecax 100yBaHHs py/J Ta X XapaKTEPUCTHKA.

40. PizHOMaHITHI criocoOu niepepoOKH BiIXO/AIB 3a JOMOMOTOI0 MiKpOOPTaHi3MiB Ta ix

XapaKTCPUCTHUKA.

41. OcHOBHI crtoco0u 010JIOTIYHOTO PO3KIIATAHHS TECTUIUIIB.

PeiiTuHrOBa cucTemMa OIIiHIOBaHHﬂ pe3yanaTiB HaBYaHHA

PeliTuHT cTyneHTa CKIaaeThes 3 0amiB, M0 BiH OTPUMYE 34!

1) 6 KOHTPOJIBHUX POOIT (IIOTOYHHX);
2) 1 nomoBias HAa NPAKTUYHUX 3AHATTSX;
3) MoayJbHY KOHTPOJBHY POOOTY.

Cucrema peiiTHHrOBHX (BaroBuX) 6aiB 3aHATD i peATHHIOBUX OLIHOK

M0 BUJAaX KOHTPOJII0

Ne Bun kontposnto ban KinpkicTb CymMa Gautis |
/i
1 KontpospHa poboTa
- BaroBuii 0ai rk 5 6 30
- IKICTh BUKOHAHHS™ 0-5
2 JlomoBiib 3 Ipe3eHTalli€l0 Ha 30 1 30
MPAKTHYHOMY 3aHSTTI**
3 MoybHa KOHTpOIbHA™ ** 40 1 40
Bceroro 100
* SkicTb BUKOHAHHS KOHTPOJIBHOT pOOOTH!
MOBHA PO3KPUTA BIAMOBIIH -4 -5 GaniB;
MTOMIJIKA B OJJHOMY 3aBJIaHHI a00 HEMTOBHA BiOBI b -3 - 3,5 6anmu;
MTOMUIIKA B YCiX 3aBJIaHHAX -1-2 0anu;
poboTa He 3apaxoBaHa - 0 6amnis.
**SIKicTh MIATOTOBKH JIOTIOB1/II HA MPAaKTUYHOMY 3aHSTTI:
MOBHICTIO PO3KpHUTa TeMa - 26 - 30 Gamnis;
HE TIOBHICTIO pO3KpHUTa TeMa - 21 - 25 Ganmnis;
JIOTIOBITH O€3 mpe3eHTartii - 16 - 20 Gamnis;

poboTa He 3apaxoBaHa

*** SkicTb BUKOHAHHS MOJIyJIbHOT KOHTPOJIbHOI pOOOTH:
MOBHA PO3KPUTA BIAMOBIIH

MMOMUJIKA B OJJHOMY 3aBjIaHHI1 400 HEMOBHA BI/IMOBIIb
IIOMHJIKA B IBOX 3aBIAaHHAX a00 HEIOBHA BiAIIOBIIb
poboTa He 3apaxoBaHa

Po3paxynok mkanu (R) peiitunry

- MeH1Ie 16 oanis.

- 36 - 40 6ais;
- 30 - 35 Gaunis;
- 24 — 29 Gauis;
- MeHIe 24 6ais

Cyma BaroBux 0aJliB KOHTPOJIBHHX 3aX0/11B IPOTITOM CEMECTPY CKIIAJIAE:
Rc =30 + 30 + 40 = 100 Gauis.

®dopma arecrarii nepeadayeHa y BUTIISAAL 3aM11Ky, TOMY pEHTHHIOBA IIKaJIa 3 IUCLUIUTIHY CKIIAJIaE:

R.=100 6auris.

Crynenry, sixi Habpanu 60 Ta Oinbine 6amiB, OTPUMYIOTH 3alik. HeoOxinHOI yMOBOIO JOMYCKY
JI0 CEMECTpOBOi arecTraiii € 3apaxyBaHHA YCIX MPaKTUYHUX POOIT,

npe3eHTaiieto, HanncanHst MKP ta cemectpoBwii pelitunr R. > 40.

JlopaTok 2

IMArOTOBKA [JOIOBimed 3



Peiitunr Tpanuriiina oinka
95<R<100 BiamigaO
85<R<94 JyKe 1oope
75 <R<84 Jlobpe
65< R<74 3a70B1JILHO
60<R <64 JloctaTHBO
R<60 Hes3agoBinbsHO

Crynenrtu, siki HaOpanu 6inbine 40 6aniB, ane menme Hixk 60 OaniB, Ta CTyACHTH, sIKi OaKAIOTh
MOJTIMIIMTH CBIf PEUTHHT, BUKOHYIOTH 3a1iKOBY KOHTPOJIbHY pOOOTY.
3aikoBa KOHTPOJIbHA pOOOTA SBJIsIE COOOIO BiNOBIIH Ha OLIET, AKHiA MICTUTH y c001 4 TEOpEeTHYHI
nutagds. Bigmnosigs Ha KoxHE nuTaHHs omiHeThes 0-25 Oairis.
KpuTtepii oriHiOBaHHS BiIMOBI/II HA MATAHHS:
- TOBHA PO3rOpHYTA BiJIMOBiAb HA MUTAHHS — 24-25 OaiB,
- MpaBWIbHA, aJie HETOBHA BiAMOBi b — 21-23 Ganu;
- BIAMOBIJb 3 HECYTTEBUMU NoMuiKaMu - 19-20 Gauis;
- BIAMOBIIK 3 TpyOuMHU momMuikamu - 15 Garis,;
- HempaBWJIbHA BiAMOBIiIbH 00 BiJCYTHICTH BiamoBiai (poOoTa He 3apaxoBaHa), BiICYTHICTh
BiAMoBiAl Ha jBa 3amuTanHsa — 0 Oais.

3araJbHuil peiiTHHT

Peiitunr TpanumiiiHa oriHKa
95<R<100 BIIMIHHO
85<R<94 Ty’ke 106pe
75 <R<84 no00pe
65< R<74 3aJI0BLILHO
60<R <64 JIOCTaTHBO
R<60 HE3a10B1JIBHO

Jonarok 3
IIutanuga Ha 3aJik 3 gucuumiIing «Exo0ioTexHosorisa»

1. bionoriyHe OYMIIEHHS CTIYHUX BOJ B aepoTeHKy. l1lo Take akTUBHUN MyJ, peUUpPKYyIALIAHUN
AM, Haummkosuit AM?

2. 3alesmedeHHs1 aepoOHOro OiOJOTIYHOTO MpoLecy MOBITPsAM. SIka KOHIEHTpalis pO3YMHEHOIOo
KHCHIO, 32 SIKUM TOKa3HMKOM DPO3PaxOBYETbCS KUIBKICTh MOTpiOHOro moBiTpsA? ki mpuctpoi
BUKOPUCTOBYIOTH JUIS [T0J1a4i MOBITPS?

3. IloscHiT, YoMy Ha BXO/ll B a¢pOTEHK HOPMY€EThCS KOHIIEHTpallis 3aBuciIuxX pedoBuH y CB? Illo
TakKe MPHUPICT aKTUBHOTO MYJy? SIKMM YWHOM 320€3MeUyeThCs CTANICTh BMICTY aKTHBHOTO MYJTY
B ACPOTEHKY?

4. Slke mpuW3HAYCHHS BTOPWHHOTO BIJICTIHHWUKA B TEXHOJOTIAX OiosoriuHoro ouwmmieHHs CB?
Hagenits cxemy TexHosor1i aepodHoro 6ionoriyHoro ouutieHHs CB.

5. TlosicHITh BiIMIHHOCTI MPUPOTHUX METOIB OiosoriuHoro ouniieHHs CB Bin mryynnx? HaBenite
cxeMy TexHouorii OiojoriyHoro ouuiieHHs CB 3 BHKOpPHCTaHHSIM NPHPOJHOTO O10JIOTTYHOTO
OYMILIEHHS.

6. Sk BIUIMBae KOHIEHTpAIis 1 MPUPOJA OpraHiuHMX PEUOBHH, sKi MicTAThcs B CB, Ha mpouec
aepoOHOTO OI10JIOTIYHOTO OYHINCHHS 3 aKTUBHHM Myiaom? HaBemith mnpukimagu BIUITHBY
OpraHIYHUX PEYOBUH PI3HOTO MOXOHKCHHS Ha TPOIIEC.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Sk BrmBaroTh Temieparypa i pH CB Ha nporiec aepoOHOTo 61070T14HOT0 OYHUIIEHHS 3 AKTUBHUM
mynoM? HaBenmite mnpuxmagu. Sk BIUIMBae 1032 aKTMBHOTO MyJIy Ha HpoOIeC aepoOHOTO
010JIOTIYHOTO OUHUIIICHHS 3 AKTHBHUM MYJIOM? BillTOBiAb MOSCHITS.

SIKi pe4yOBHMHU BITHOCSTH J10 1HTIOITOPIB aKTUBHOTO MYIy? SIKuii BIUTMB iHTI0ITOPIB 1 TOKCHYHUX
pedoBuH, sKi MicTaTbes B CB, Ha mporec aepoOHOro Oi0JOTIYHOTO OYHMINEHHS 3 AKTHBHUM
Mysom? HaBediTh NpHKIaau BIUIMBY 1HT10ITOPIB 1 TOKCHYHUX PEYOBUH Ha MPOIIEC.

Skum urHOM 3a0€31medyeTbesi MacOOOMIH B Iporiecax aepooHoro OionoriyHoro ouunnieHHss CB B
aepoTeHkax? ki mpuctpoi 3a6e3mneuyroTh MacooOMiH?

Slke mpu3HaueHHs pereHeparopa B TexHoJorii Oiosoriunoro ouunnieHHss CB? HaBenite cxemy
TexHoJorii 6ionoriyHoro ounmieHHs CB B aepoTeHkax 3 pereHepaTopamu.

o Take aepoTeHK-BUTHCHIOBAaY? SIKuil mpuHIMI poOOTH aepoTeHKa-BUTHCHIOBaya? HaBenmiTh
cxemy. SIki mepeBaru i HEJONIKM aepOTCHKA-BHTHCHIOBaua? Slka 001acTh 3aCTOCYBaHHS Yy
ountierni CB?

Mo Take aepoTteHk-3MmimryBau? Sk BiH mpamroe? Hapenite cxemy. SIki mepeBaru 1 HEIONIKU
aepoTeHKa-3MilyBayda? Slka obsacTh 3acTocyBaHHs y ouniieHHi CB?

Sk 3MIHIOETbCS KOHILIEHTpauiss opraHiyHuX pedyoBUH 32 BCKiessw 1O JOBXHHI cHOpyau B
aepOTeHKY-BUTHUCHIOBaUl, aepoTeHKy-3mimryBayi? I[lopiBHsiite. BinmoBigp moscHITE. Sk
3MIHIOETBCS 1032 AM B aepOTEHKY-BUTHCHIOBAY1, a€pOTEHKY-3MilryBadi? BiqnoBiap MOSCHITH.
[lpu BHKOpHCTAaHHI JBOCTYIIEHEBOI TEXHOJOTIi OiosoriyHoro ouwnmieHHs CB skuil aepoTeHK
BUKOPHUCTOBYIOTh Ha TEPUIOMY CTYICHi, a SIKHH Ha JPyroMy — aepoTCHK-BHUTHUCHIOBAY YU
aepoTeHK-3MinTyBad? HaseiTe cxemy. BilmoBigb MOSCHITS.

[Ilo Take HaBaHTakeHHS HAa akTUBHUN MyJd 32 BCKiops, 1 K 3MIHIOETBHCS 1€l MOKAa3HUK IO
JIOBXHHI CHOPYAM B aepOTEHKY-BUTHCHIOBaYl, aepoTeHKy-3MimryBaui? [lopiBHsiiTe. Bignosigs
MOSICHITD.

[Ilo Take MBHUIKICTb OKUCHEHHS OpraHiuHuX pedoBUH 32 BCKioen aKTUBHUM MyIOM, 1 SIK
3MIHIOETbCSI 1€ MOKa3HHWK MO JIOBXHUHI CHOPYJIM B aepOTEHKY-BUTHCHIOBaul, ae€pOTEHKY-
sminryBaui? [TopiBHsiiTe. BiAmoBias MOSCHITS.

SIKi TEXHOJIOTIYHI 1 KOHCTPYKTHUBHI 0cOOMMBOCTI Oionoriunnx ¢inbTpiB? Hasenite cxemy. Ski
nepeBarn i Henodiku Oionoriunux ¢ineTpiB? Komm ix mormineHO 3acTocoByBaTH? Bimmosins
TMOSICHITb.

HaBenite cxemy TexHosorii moBHOro OionoriuHoro ouuiieHHs CB B aeporeHkax 06e3
pereHepaTopiB. ki yMoBH ii poboTu? [lepeBaru i He1OIKH.

Hagenite cxemy TexHomorii moBHoro OionoriyHoro ouuiieHHS CB B aeporeHkax 3
perenepatopamu. SIki ymoBu ii po6otu? I1osICHITH IPUHIUIT POOOTH.

JlaiiTe MOpPIBHSUIBHY XapaKTEpPUCTUKY TeXHOoJoriil OionoriyHoro ouunieHHss CB 0e3 1 3
pereHepaTopamu.

HaBenith cxeMy MABOCTYIIHYACTOI TEXHOJOTIi MOBHOTrO OlosoriyHoro ouyumeHdas CB B
aepoTeHkax 0e3 abo 3 pereHeparopamu. SIki yMoBH ii poboTu? I[lepeBaru i HeJJOTIKH.

Hagenite cxemy TexHoJorii moBHOro 6ionoriunoro ouuiieHdss CB B aepoTeHkax 3 aepoOHOIO
cTabini3aliero akTUBHOTO Myy. SIki yMoBH ii poboTu? B sikux cropyaax 31iHCHIOIOTh 61070T14HE
OYMILIEHHS 3a TaKkoro cxemoro? O01acTe BUKOPUCTAHHS.

SIxi ymoBH OepyTh /10 yBaru npu BUOOPI TEXHOJOTIT 610JI0T1YHOTO OYHIeHHs cTiyHuX Boa? o
TaKe TEXHOJIOrIYHA cXeMa 010JI0TTYHOTO OUYUIIEHHS CTIYHUX BOL?

SIki ocHOBHI crajii BKJIIOYAE TEXHOJIOTIS OI10JIOTIYHOrO OYMIIEHHS CTIYHUX BOxa? SIKi BUMOTrHW
00yMOBJTIOIOTh HEOOX1AHICTh CTall JOOUYHIIECHHS CTIYHUX BOJI MIiCsA 010J0TIYHOTO OYUIIEHHS?
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26.

27.
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30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

. SIki TexHOMOTii MOXKHA 3aCTOCYBaTH JUIsl O10JIOTIYHOTO OYMINEHHS MICBKUX CTIYHUX BOJ IPH

Butpati 10 10000 ky6. M/n00y? [TosicHITS.

Hagenite cxemy TexHOJOTii 0i0JOTIYHOTO OYMIIEHHS MICBKMX CTIYHUX BOJA Yy HPHUPOJHHUX
ymoBax. losicHiTs npuHImn podotu. [lepeBaru i HeAOMIKH.

HaBenith cxemy TEXHOJIOTii 010JOTIYHOTO OYMINEHHS MICBKHX CTIYHHUX BOJ B a€pOTEHKaX IMpH
Manux Butparax CB. SIki aeporenku 3actocoBytoTh? IlosicHiTe mpuHIIMI podoTu. IlepeBarn i
HEJIOJIKHA TEXHOJIOTI].

HaBenith cxeMy TeXHOJIOT1T 610JI0TTYHOTO OYHUIIICHHS MICBKMX CTIYHUX BOJ B 0i0(iIbTpax mpu
manux Burparax CB g0 10000 ky6. m/mo0y. fki 6iodiasTpu 3acTocOBYIOTH? T10ACHITH MPUHIIUIT
pobotu. [lepeBaru i HEOMIKK TEXHOJIOT1].

SIKi ciopyziu BUKOPUCTOBYIOTH Ui TIEPBUHHOTO BiJICTOIOBAHHS B TEXHOJIOTISIX 010J0TTYHOTO
OYMINICHHS MICBKHMX CTIYHHX BOJ B acpoTeHKax abo OiodimbTpax mpu Manux Burparax CB (mo
10000 xy6. M/no0y) 3amicTh nepBUHHUX BiacTiiHUKIB? [losicHiTh mpuHImn podotu. [lepeary i
HEJIOJIIKH.

HaBeniTe cxemy TeXHOJOTIT G10JOTIYHOTO OYMILEHHS MICBKHX CTIYHHX BOJ B a€pOTEHKax IpH
Butparax CB Bix 10 tuc. mo 50 Tmc. ky6. mM/mo0y. Onwumiite craxii ounmienus CB. YMoBu
3aCTOCYBaHHS T€XHOJIOTII.

Ski ciopyau BUKOPHUCTOBYIOTH Jiist qoounineHHss CB micist 6iooriuaoro ounmieHds? HaBemith
MPUKIIAAH 1 TIOSCHITH 1X MPU3HAYCHHS.

HaBeniTh cxemy TEXHOJOTIT OIOJOTIYHOTO OYMINEHHS MICBKUX CTIYHHUX BOJ B Oi0JIOTIYHHX
¢ineTpax npu Butparax CB Big 10 tuc. 1o 50 Trc. ky0. M/10o0y. Onumrite crafii ouniienus CB.
SIxi 610 iIbTPH BUKOPUCTOBYIOTH B 111K TexHouorii? [lepeBaru i Hep0MiKy.

HaBeniTh cxeMy TexHOJOTIi G10JOTIYHOTO OYMILEHHS MICBKUX CTIYHUX BOJ B a€pOTEHKAX MPHU
utparax CB Bix 50 tuc. ky6. M/mo0y. Onuirite ctafii ouninenHss CB. YMoBH 3acTOCyBaHHS
TEXHOJIOT11.

Ski meTonu 0OpoOKM OCaliB BUKOPUCTOBYIOTH B TEXHOJIOTIT 010JIOTTYHOTO OYMIIEHHS MICBKHX
CTIYHHX BOJ B aeporeHkax mnpu Burparax CB Big 50 tuc. ky6. M/no0y. OnuiiTe craaii 00poOku
ocaniB CB, ix nmpu3zHaueHHs.

Sxi BapiaHTu cTabiumi3amii ocaliB MOXXHAa BHKOPHUCTOBYBATH B TEXHOJIOTISIX 010JI0TTYHOTO
OUUIIEHHS CTIYHMX BOJ? SIk BUOpaTu HalOinbl1 nouineHUi Bapiant? I[lepeBaru i Hemomniku
MeToaiB cTabimizarii ocais.

SIki BaplaHTM 3HEBOJHEHHS OCaJiB MOKHAa BHMKOPHCTOBYBAaTH B TEXHOJOTiSX O10JI0TYHOTO

OUUIICHHSA CTIYHMX BOA? SIk BUOpaTu HalOinbml nouineHUi BapianT? I[lepeBaru i HemONiKH
MeToniB 3HeBogHeHHs ocamiB CB. Illo Take nerenbMiHTH3aIs OCamiB 1 B SKHX BHIAJKaX
nepepoOku ocaaiB CB i 3acTocoByroTh? SIKUM METOIOM 3TIHCHIOIOTE? 3a SKHX YMOB IIPOBOJISITH
mporiec jJerenbMiaTH3amii ocaaiz CB?

XapakTeprucTHKa CITOJIYK a30Ty, SKi MICTATBCS B CTIYHUX Bojax. Jkepena HaxOJKEHHS CIIOTYK
a30Ty B CTIYHI BOJHU. SIK HOPMYIOTbCSI CIIOIYKH a30Ty B CTIUHHX BOJIaX MPHU CKUJl y MPUPOIHI
Bos10MMH? YoMy MOTPiIOHO BUIAIATH CIOIYKH a30TY 31 CTIYHUX BOA?

Onumite cxeMy Kpyroo0iry a3oty y Bojoiimax. OCHOBHI MPOIIECH MEPETBOPEHHSI CIIONYK a30Ty
y BOJOMMAX.

Hlo Take HiTpudikauia? ki ymoBH mpoxo/ukeHHs npouecy? IlopiBHsIIbHA XapaKTepUCTHKA
cramiit Hitpudikarii. ki BUXigH1 1 KIHIEBI TPOAYKTH peakiii HiTpudikamii Ha TBOX CTamisiX?
XapaktepucTruka 6akTepii-HITpU(IKaTOPIB ABOX CTAIN MpoIecy HITpUdIKaIlii.

Mo Take nenitpudikaiia? ki yMOBU MPOXOKEHHs mporiecy? ki BUXIAHI 1 KIHIIEBl MPOAYKTH
peakii geHiTpudikamii 3a yuacti 6akrepii? XapakTepucTuka 6aKTepiii-aeHITpudikaTopis.
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54,

55.

56.

S57.

58.

59.

. o Take anamokc-mpouec? SIki yMOBH NMPOXOKEHHS npouecy? Ski BUXiAHI 1 KIHIIEBI IPOAYKTH
peaxIlii aHaMOKC 32 y4acTi aHaMOKC-0akTepiit? XapakTeprcTuka aHaMOKC-0aKTepiid.

TexHOJOrisl OYMIICHHS CTIYHMX BOJ 3 BUKOPHUCTAHHSM aHAMOKC-TIPOIECy. YMOBHU peatizarii.
EdexruBnicts. IlepeBarn 1 nemomiku. IlopiBHsHHS mporeciB aeHiTpudikamii i aHaMOKC A
MEPETBOPEHHS CIOJIYK a30TYy 3 TOUKH 30PY TEXHIKO-€KOHOMIYHOI €()eKTUBHOCTI METO/IiB.

OuunieHHsT CTIYHUX BOJA BiJ CIHOJYK a30Ty OIOJOTIYHUM METOAOM 3 BHKOPHUCTAHHSIM
Hitpudikanii. Hapemite cxemy nporecy. Ski BUXigH1 1 KIHIICBI CIIOJIYKH a30TY B IIPOIIECi?

OuunieHHsT CTIYHUX BOJA BiJ CIHOJYK a30Ty OIOJOTIYHUM METOAOM 3 BHKOPHUCTAHHSIM
neHiTpudikaii. HaBenite cxeMy mporiecy. Ski BUXijHi 1 KIHIIEB1 CIIONYKH a30Ty B IIpoLeci?
OuuIeHHs! CTIYHHUX BOJ BiJl CHOJYK a30Ty OI10JOTIYHHUM METOJOM 3 BHKOPHCTAHHSIM HITpU-
nenitpudikaii 3 1o1aBaHHIM JKepena kapoony. HaBenite cxemy npouecy. SIki BUXiaHi 1 KIHIEBI
CHOJTYKH a30Ty B mporieci? [lepeBaru i HETOMIKH TEXHOJIOTI.

OunmieHHsT CTIYHUX BOJ B CIIOJMYK a30Ty OIOJOTIYHUM METOAOM 3 BHKOPHCTAaHHSM HITPHU-
neHiTpudikaiii 3 BUKOPUCTaHHSAM HEOUYHUIICHHUX CTIYHUX BOJ SIK JoKepena xapOoHy. Hamemitsh
cxemy nporiecy. [lepeBaru i He10JIIKH TEXHOJIOTII.

OunIeHHs CTIYHUX BOJ BiJl CIIOJIYK a30Ty 010JIOTTYHUM METOAOM 3 BUKOPUCTaHHIM Ha MEpLIOMY
CTyIeHi aeHiTpudikaiii 3 HacTynmHow HiTpudikariero. Sk peanizyeTbest TEXHOIOT1SA? K1 CHOMYKH
noTpiOHO moaBaTH Ha crafito neHiTpudikamnii? HaBenits cxemy. [lepeBaru i HegOMiKH.

[TopiBHsiiTe TexHONOTII NeHITpUdIKaAil 3 BUKOPUCTAHHSIM JO/JaBaHHS JDKepena KapOoHy 1 3
BUKOPUCTAHHSAM HITPATHOTO PEIMKITY i3 cTaaii HiTpudikamii. [lepeBaru i HeJOMIKM TEXHOIOTIH.
[lo Take MeTaHOBE 30pOKYBaHHS OCAIIB, SIKi YTBOPIOIOTHCS MPU OYMIECHHI CTIYHUX BOJ? SIKi
CIOPYAU BUKOPHUCTOBYIOTH? SIKi YMOBM BUKOPUCTAHHS TEXHOJIOTIi METaHOBOTO 30pOKyBaHHS
11 00poOKH ocamiB?

XapaKkTepuCTUKa OCaiB, SKi YTBOPIOIOTHCS MPHU OYMIIEHHS CTIYHHUX BOJ HAa MICBKUX OYHMCHHUX
CTHIOpYAax, Mepes] HAIXOKEHHAM X Ha METaHOBE 30pO/IKYBaHHS.

Onumith OCHOBHI CTaJli METaHOBOro 30pOJKyBaHHS oOcaliB cTiuHUX Boxa. Jlaiite
XapaKTePUCTUKY BUXIJHHUM 1 KIHIIEBUM MPOJYKTaM CTalii 1 yMOBaM iX MPOXOIKEHHS.

Onuniite MIKpOOpraHi3Mu cTajli TiAposi3y OpraHiuHUX pedoBHH. HaBediTh mpukiaau Lux
MIKPOOPIaHi3MiB. Y MOBH JUIsl KUTTEAISIBHOCTI IUX MIKPOOPIaHi3MiB Ta 1HI101TOpH.

OnuuIiTh KUCIOTOYTBOPIOKOYI MIKPOOPTaHi3MH IIPU aHaepOOHOMY 30pO/KyBaHHI 0CaJ(iB CTIYHUX
BOJ. YMOBH JIJISl )KUTTEAISITBHOCTI IUX MIKPOOPraHi3MiB Ta iHT10iTOpH.

OnuiiTe METaHOYTBOPIOIOUl OakTepii mpu aHaepoOHOMY 30pOPKyBaHHI OCafiB CTIYHHUX BOJI.
YMOBH AJIS1 )KUTTEAISUIBHOCTI IIMX MIKPOOPIaHi3MiB Ta 1HT101TOpH.

B Temnepatypu Ha mpoliec aHaepoOHOro 30poKyBaHHs. TepMiuHi peKUMH 30pOJKYBaHHS.
TexHiKO-eKOHOMIYHE MOPIBHSAHHS PEKUMIB MEe30(UIILHOTO 1 TepcOdIILHOTO OPOAIHHS OCaIiB.

KoHCcTpyKTHBHI 0COOIMBOCTI METAHTEHKIB JIJI1 aHAEPOOHOTO 30pOPKYBaHHS OCaIB CTIYHUX BOJI.
HaBenite cxemy MeranTeHka. ONMIIITH MPUCTPOI A 3a0e3nedyeHHs HEOOXITHUX YMOB JUIS
e(heKTUBHOTO 30pOIKYBaHHS OCa/IiB.

OnuuriTh NPUHIMI poOOTH METAHTEHKA JJIi aHaepOOHOro 30pOKYBaHHS OCA/IB CTIYHUX BOJI.
Hagenits cxemy.

[Io Take 1032 3aBaHTa)KEHHS METAaHTEHKY? B sSIKUX OAMHUILIX ii BUMIPIOIOTH? B 3anmexHOCTI Bif
SKHX [TapaMeTpiB BU3HAYAIOTh 7103y 3aBaHTaKEeHHs? Sk 3a06e31euytoTh MacOOOMIH B METAHTEHKY?
SIKki mpUCTPOi 7S IIHOTO 3aCTOCOBYIOTH? IX pO3TAIyBaHHS B METAHTEHKY?

[ITo Take mexxa po3nagay OpraHIYHUX PEYOBHH OCAAIB CTIYHMX BOA? SIKa Meka XapakTepHa JIst
O11KiB, *kupiB 1 ByrieBoiB? [1lo Take mpakTuyHa Meka po3namgy?
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o Take Buxia Oiora3zy nmpu aHaepoOHOMY 30pOJKYBaHHI OcaliB CTIUHUX Boa? SIka BennuuHa
BUXOy Oiorazy? Bin 4oro 3ainexxurs?

Sk 3a0e31meuyloTh MOTPIOHUN TeMIEPaTypHUN PEXHUM B METAHTEHKY? SIKi MPHUCTPOI IJIs LBOTO
3aCTOCOBYIOTB? IX po3TanryBanHs B MeTaHTeHKY? Sk 3a6e3nedyroTh BUIATEHHs i 36ip Giorasy B
MeTaHTeHKy? SIKi NpUCTPOT U 1IHOTO 3aCTOCOBYIOTH? [X PO3TalllyBaHHs B METAHTCHKY?
OxapakTepu3yiTe BJIACTUBOCTI 30pOKEHOI0 B METAHTEHKY ocajy. SIKi NMOKa3HUKU MYJIOBOI
BOJIM KOHTPOJIOIOTH B Tpoleci 30pojpKyBaHHs ocanay? OxapakTepusydTe ckiajn 0Oiorasy,
YTBOPEHOTO B MpoLeci 30po/KyBaHHs ocaiB cTiYHUX BoA. IInsxu BukopucTanus 30poaKeHOro
ocajny i 6iorasy.

MeTtoau koMnocTyBaHHs Biaxo/iB. IlepeBaru i HeAOMIKH. YMOBHU 3aCTOCYBaHHS.

Oco0imBOCTI Ta 3aCTOCYBaHHS aepOOHOTO KOMITOCTYBaHHS TBEPIMX MOOYTOBHX BIIXOIIB.
[Tpuknax Texnomnorii. YMoBu nepebiry. IlepeBaru i HeqomiKu.

Oco0mmBOCTI Ta 3aCTOCYBaHHS aHAEPOOHOTO KOMITOCTYBaHHS TBEPIUX MOOYTOBHX BIIXOIIB.
[Tpuknan Texnonorii. YMoBu nepe6iry. [lepeBaru i HeomiKu.

3actocyBaHHA 010JIOT1YHOI peMeriallii IPyHTIB, 3a0pyIHEHUX PI3HOMAHITHUMHU PEUOBUHAMH.
Hagenite npukinan. I1osSCHITH CyTh METOAY.

TexHosorist ogepxkanns Oionu3zens. [lepearu Ta HeoMiKU. XapaKTepUCTUKA CHPOBHUHHU.
TexHonoris ogep>kanus 6ioetanomy. [IpoaynenT 6ioetaHoy. XapaKTepHUCTUKA CUPOBUHH.
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