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Ha3ssa kypcy

TMpuknamna disionoris pocaun (Applied Plant Physiology)

Aapeca BIKAAAaNNRA Kypey
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Ha3Ba cneuiaibHOCTI

Tany3s 3uans 09 Bionoris
Cneniansuicts 091 Bionoris Ta Gioximis

Buxnanaui kypey

nouent Kadenpn ¢izionorii Ta exonorii pocnuu, K.6.H., JOLEHT

Pomaniok Hataunis JMutpiBna

KonraxkTna indopmauin
BHKAanaviB

nataliya.romanyuk@]Inu.edu.ua

KoncynsTauii no kypey
BiabysalTbesn

Koncynbrauii B JfieHp TNpOBENEHHA JIEKLIi/MpakTHYHHX 3aHATE (32

nomnepeAns0I0 JoMOBNeHicTIO). [THcaTi Ha eNIeKTPOHHY MOIITY BHKJIaNa4a.

Takox MoxHBi KoHCynbTauii B cuctemi Moodle

Indopmauis npo kype

Kypc po3po6neno sik enemeHT mpodeciiinoro po3BuTKy (axiBuis Gionoris
(cenianizauis Pisionoris pocnuH).

Kypc Bkiouae

1) TeopeTHUYHHIi OIMAA MEPCNEKTUBHNUX HANPAMKIB NPHKIAAHHX JOCHIIKEHb
y rany3i ¢izionorii pociHH,
2) mNpaKTHYHY 4YacTHHY, L0 MICTHTh aHam3 Cy4acHHX TEXHOJOrIH
PO3MHOJXEHHS Ta BHPOLIYBAHHSA POCIIHH, PETYJIIOBaHHSA iX POCTY Ta PO3BHTKY
3 METOI0 OTpHMaHHs 1XKi, JiKapchKoi, TEXHIYHOI CHPOBHHH, O3/I0pPOBICHHS

CepeloBHILA iICHYBaHHS JIIOJHHH.

KopoTka aHoTauis Kypcy

dizionoris (anrm.
LHKITY MiATOTOBKH 31
crnemianerocti 091 — Bionoria Ta Gioximis, OIIIl «®isionoris pocnue»
Jpyroro piBHs BHLIOI OCBITH (MaricTp), fika BUKJIanaeTscs B I-My cemectpi B
obcasi 4 kpemutn (3a €sponeiicekoio KpeantHo-Tpancdeproro Cucremoro

ECTS).

[IporpamMa HaB4anbHOI AMCLMIUIIHM CKJIANA€ThCAd 3 JIBOX 3MICTOBHX
MOJYiB:

Hucuunnina  «[Ipuxnaana
HOPDMAaTHBHOIO  JMCLHILIHOIO

POC/HH MOBOIO)» €

npodeciiitoi

1. Mpuknaani HanpaMky ¢itodizioNoriyHHX HayKOBHX MOCIIJUKEHB.

2. dizionoris pocauH Y BHPOOHHIITBI.

V mepuioMy MOAYNi PO3MIAAAIOTH CyYyacHi HAyKOBi HANpSMKH Y BHBYEHHI
GynoBH Ta (yHKLiOHYBaHHA POCIMH, 3aKOHOMIpHOCTI 1 NEpCNEKTHBH
moxudikauif  (OTOCHHTETHYHOrO  amaparty, MiHepalnbHe JKHBJIECHHA,
3aKOHOMIPHOCTI POCTY Ta PO3BHTKY POCIHH, (hiTOrOPMOHAIBHY CHCTEMY,
¢oTonepionusm, rinoTe3n crapiHHs, TOLIO.
Jpyruit TEMH IO CTOCYIOTHCA  3aCTOCYBaHHA
ditodizionoriyuAux 3HaHP HAa MNPAKTHII 3 METOI0 OTPUMAHHA XapyOBHX,
MEJHYHHX, TEXHIYHHX POCIHHHHX NPOAYKTIB, B T.4. pEYOBHHH BTOPHHHOIO

MOOyJlbk  OXOIUIIOE




TIOXOJUKEHHS POCIHH, BHKOPHCTAaHHS pociuH fK «pabpuk» OGionoriyno
AKTHBHHX PCYOBHH, WITy4Huii (OTOCHHTE3, OCHOBH ajanTaiii pocnuH Jo
CTPECOBHX YMHHHKIB, KocMiuna ditodisionoris, Qizionoriuni ocHosu
¢itomu3aiiny, Gesrneka XxapuoBHX MPOAYKTIB, TOLIO.

MeTa Ta uini Kypey

Mertoio BuBYeHHS HOpMaTHBHOT cumming «[Ipuknaana (izionoria pocnun
(aurn. MoBoIO)» € NOrIHONEHHA NpeAMETHHX 3HaHb i3 (izionorii pociuH,
O3HailOMIEHHA i3 AHIJIOMOBHOIO HayKOBOIO TepMiHONOri€lo B ramy3i
ditodizionorii, MOXKIHBOCTAMH 3acTOCYBaHHS [MX 3HaHb Yy MaHOyTHiH
¢axosiii AisIBHOCTI, Y T.4. NpH BHKJIaAaHHi (izionorii pociHH.

Lleit Kypc MOKIHKAHMIT CIIPHATH 31y4YeHHIO CTY/IEHTIB JI0 BHBYECHHA POCIHH
Ta MOXJIHBOCTEl iX NPaKTHYHOrO BHKOPHCTAaHHA, 100 y MaiOyTHHOMY
3a6€e3neynTH 3aNTH CYCNiILCTBa o/1o (paxiBuiB-iToGionoris.

IMporpamy Kypcy po3pob/ieHo TakiuMm 4YHHOM, 111061 chopMyBaTH y CTYAEHTIB
3araibHi i ()axoBi KOMMETEHTHOCTI:

3K02. 3patHicTh BHKOpHCTOBYBaTH iH(opMmauiiiHi Ta KoMyHikauiiHi
TEXHOJIOTII.

3K04. 3naTHicTh AiATH Ha OCHOBI €THYHHX MipKyBaHb (MOTHBIB).

®K1. 3paTHicTh KOPHCTYBaTHCA HOBITHIMH JIOCATHEHHAMH Oionorii,
HeobximuuMu Juis  mpodeciiinoi, nocnmigHuubkoi Ta/abo iHHOBamiiHOL
IiATBHOCTI.

®K3. 3naTHICTh KOPHCTYBATHCS CY4aCHHMH iH(pOpMaLiHHHMH TEXHOIOTIAMH
Ta aHai3yBaTH iHdopMaliio B ramy3i 6ionorii i Ha Mexi NpeIMETHHX raty3el

JlitepaTypa A5 BHBYEHHSA
AMCUHMIIHH

OcnoBHa aiTepaTypa

Taiz L., Zeiger E. (2014) Plant Physiology and Development, Sixth Edition
Sinauer Press. 700 p.
Sadras V. O., Calderini D. (2015) Crop Physiology, Second Ed.: Applications
for Genetic Improvement and Agronomy. Academic Press. 574 p.
Hanan, J.J.(1998) Greenhouses. Advanced Technology for Protected
Cultivation. CRC Press.708 p.
Jones, H.G. (2014) Plants and microclimate. A Quantitative Approach to
Environmental Plant Physiology (3rd edition). Cambridge Univ. Pres. 574 p.

JlopaTkoBa JitepaTypa
Huber S.C. Grand Challenges in Plant Physiology: The Underpinning of
Translational Research. Frontiers in Plant Science. 2011. Ne2. P.48.
doi:10.3389/fpls.2011.00048.
MarianiL. Carbon plants nutrition and global food security. Eur. Phys. J. Plus.
2017. Vol. 132. P. 69. https://doi.org/10.1140/epjp/i2017-11337-8
Ronald P. Plant Genetics, Sustainable Agriculture and Global Food Security.
Rine J, ed. Genetics. 2011. Vol. 188(1). P.11-20.
doi:10.1534/genetics.111.128553
Swann A.L., F.M. Hoffman, C.D. Koven, J.T. Randerson Plant responses to
increasing CO, reduce estimates of climate impacts on drought severity. Proc.
Natl. Acad. Sci. U.S.A. 2016. Vol. 113. P.10019
http://www.pnas.org/content/113/36/10019.short
Kobuneyoxa M.C. Tepex O.1. Bioximia pocnun. JI.: Bun-so JIHY imeni Isana
®panka. 2017. 270 c.
Tepex O.I, Iayyna O.I Pict i po3uTox pocnuu: Hasy. TociGuuk. JI.: JIHY
imeni Irana ®dpanka, 2011. 328 c.
Core Concepts and Learning Objectives in Plant Biology for Undergraduates




https://aspb.org/wp-content/uploads/2016/05/ASPB-BSA-CoreConcepts.pdf
Iurepuer-pecypen:

Bntom A. BloTexnonoris: uisxXu po3suTKYy i posib Y BUPILICHHI 1IPOJIOBOILYOL

Gesnekn aepxan https://lecbank.jimdo.com/

Icaenxos C. Biotexuosorist pocinH: MepeneKTHBY PO3BUTKY ¥ MaliOyTHEOMY

https://lecbank.jimdo.com

https://www.osvitae.com/

http://www.tree.leeds.ac.uk/

http://ec.europa.ew/programmes/horizon2020/sites/horizon2020/files/h2020-
sc2-2018-2020 09 19 2017 - pre-publication.pdf

Teaching_Tools in Plant Biology http://www.plantcell.org/content/teaching-tools-
plant-biology

http://www.nbuv.gov.ua/portal/chem_biol/fbkr/index.html
http://www.bryoecol.mtu.eduw/

FAOQ, Dataset FAOSTATS3, http://faostat3.fao.org/home/E
http://www.plantphysiol.org
hhttp://onlinelibrary.wiley.com/journal/10.1111/(ISSN)1399-3054/issues
http://ttp://www.annualreviews.org/journal/arplant

TpueanicTs Kypey

OJHH CEMECTpP

OGcsr Kypey

120 roj., 3 sxux 48 rojl. ayAHTOPHHX 3aHATH, 3 HHX 32 roA. Jekuii, 16 roa.
NPaKTHYHHX 3aHATH Ta 72 rojl. CaMoCTiiiHOI poboTH

OuikyBaHi pesyabTaTi
HaBYaHHS

[Ticns 3aBepuieHHs UBOTO KYPCY CTYNEHT Oyne:

- 3MATH aKTyalpHi HampsAMKH paocniukeHs ¢itodisionorii Ta IX
NpaKTHYHOrO  3aCTOCYBaHHS;  30KpeMa,  3aKOHOMIPHOCTI  Ta
nepcrexTHBH MomH(ikauii (oTocHHTE3y, MiHEpANbHOIO XHBICHHI,
3aKOHOMIPHOCTI  peryjioBaHHA PpOCTy Ta PO3BHTKY pPOCIHH,
doTtonepiogn3my, crapinns; ¢izionoriuHi OCHOBH CTIHKOCTI pOCITHH
a0 OioTmyHux 1 abiOTHYHHMX CTpeciB, OCOOMHBOCTI BTOPHHHOIO
MeTabomi3My poC/HH, TOLLIO.

- BMITH OINEpYBaTH CY4YacHOI0 HAyKOBOIO TEPMIHOJIOTI€I0 B ramysi
¢izionorii pocnuH aHrMifiCEKOI0 MOBOIO, CAMOCTIHHO 3AilCHIOBAaTH
MOIYK HAyKOBOI Ta HayKOBO-TOMyNspHOi iHdopManii, aHanizysartu i
y3araipHIOBaTH ii, MPOTHO3YBAaTH HAMPAMKH PO3BHTKY NPHKIATHOL
¢iToGionorii,IpakTHYHO 3aCTOCOBYBAaTH OTpHMaHi 3HAHHA TIpH
CNiJIKyBaHHI Ha MDKHApOJHOMY PiBHi, HaNMHMCAHHI Ta NPE3EHTYBAHHI
HayKOBHX mpaub, Kpanidikauiiinoi poGotn Mmarictpa Ta MaiOyTHii
Bupo6HuYiii AiANBHOCTI.

3a pesynbTaTaMH HaBYaHHA OyAyTh JOCATHYTI NPOTpaMHi pe3ynbTaTH:

- TIP1. BononitTH JEpXaBHOIO Ta iHO3EMHOIO MOBAMH Ha piBHi,
JIOCTATHLOMY JUISl CIIIKYBaHHA 3 NpodeciiiHiX NHTaHb Ta Npe3eHTalil
pe3yJILTATIB BJIACHHX JIOCIIIJDKEHb.

I1P2. BuxopuctoByBatH 6ibniotekn, indopmaniiini Gasm jpamux,
iHTEpHET pecypcH Juis nouyky neobxinuoi indopmauit.

[1P6. Ananisypati GioJioTi4Hi ABHILA TA MPOLECH HA MONEKYNARPHOMY,
KAITHHHOMY, ~ OpPraHi3MEHHOMY,  NONYNAWiiiHO-BHAOBOMY T4
GiocdepHoMy  pIBHAX 3 TOUKH  30py  (yHAAMEHTANBHHX
3arajIbHOHAYKOBHX 3HAHb, & TAKOX 32 BHKOPHCTAHHA CHELjanbHHX
Cy4acHHX METO/LIB AOCIIKEHb,

- IP7.  OnucysaTn __#i  aHANi3yBaTH  NPHHUHOH _ CTPYKTYpHO-



dynxitionansoi - opramizanii, MexaniaMK  perynanii T1a ajantauii
OpranisMin JI0 BIIHRY Pi3KX YHHHHKIB.

[1P14. Jlotpumysatich HOPM akajieMiunoi jobpotecHocti mia wac
HABYAHNHA TA TPOBAUKCHHA HAYKOBOI JUANBHOCTI, 3HATH OCHOBHI
1IPaBOBi HOPMH IOJI0 3AXHCTY IHTEACKTYATBHOT BAAaCHOCTI, 3uatu Ta
pO3yMiTH OCHOBHI KOHIemiii, Teopii Ta 3araskmy CcTpyKTYpY
Gionoriunoi nayku.

P15, YMmiti caMocTiliHo mnnanysaTtH | BHKOHYBaTH iHHOBallifiHe
3assiannd 1a GOPMYTIOBATH BHCHOBKH 3a HOTO pelyibTaTaMy.

ITPH17. Po3y™ith cydyacHi METOAM AOCHIUKEHHA POCIHHHHX KIITHH
(na xniTunHoMy i cyOknitunHHOMY piBHi), disionoriunux cuctem i
HiZI0r0 POCARHHOIO OpraHi3My in vivo, in vitro, Ta in situ.

[1P19. Bwmiti BupitnyBaTH T€OpeTHYHI i NPHUKIAAHI NpobaeMH y ramyli
knituuiol Qizionorii, cuctemuoi ¢izionorii 3a aii PisHHX UHHHHKIB

L}

cepeloBHIIa.
Kniouosi ciosa dizionoris pocnnu, akTyanbHi HaNpAMKH, ekonowmiuna Gotanika, GotocunTes,
sropunnuii  meraGonism,  QiTOropMonH, peryaioBaHHA  OHTOreHe3sy,
GioTexHosoris
@opmat Kypey OuHHiT
npoBejicHHA JIeKIil, NPaKTHYHHX pobGiT Ta KOHCYIbTallii A4 Kpauoro
PO3YMiHHA TEM
Temu Tomano y ¢popmi CXEMH KYPCY**
MiacymxoBuii KOHTPOAL, | 3a5iK 32 MiiICYMKaMi po6OTH BNPOJIOBAK CEMECTPY
dopma
TMpepexsiznTy JIns BHBYEHHS Kypcy cTyAeHTH notpedyioTh 6azoBHX 3maHb i3 GoTaHikH,

eKosorii, reHeTHky, Gioximii; Goraniku, neaaroriku; ¢isionorii Ta Gioximil
POCIIHH - THCLMMIN AOCTATHIX IS CIIPHITHATTSA KaTeropiabHOro anapary;
dizionorii Ta Gioximii pocnmH, aHrmificekol MOBH mpodeciiiHoro
CpsIMyBaHHs — JU1sl pO3yMiHHS JUKepel | HaBYaILHOrO MaTepiaty

HasuyanbHi MeTOAH T2
Texniku, ki 6yayTsb
BHKOPHCTOBYBaTHCH NiA
yac BUKJAAaHHS Kypcy

NeKuii, npe3eHTallis, JeKLii, TPYNOBi NPOEKTH, HABYATLHI CNLUILHOTH,
MOACHEHHS, AUCKYCis

Heo6xinne obnaaHanus

3arajibHO BXKHBAHI Nporpamu i onepauiiiHi CHCTEMH i NpeACTaBleHHS
npesenTauiii, A0CTYN JI0 iHTEPHETY, NEPCOHANLHUIT KOMI'IOTEP, MPOEKTOP.

Kpurepil ouinioBanus
(oxpemo NS KOKHOro BHAY
HaB4anbLHOT AisaLHOCTI)

OuinoBanHa NpoBoANTLEA 3a 100-6anbHolo wkanow. bann HapaxoByloThes
3a HACTYNHHM CITiBI/IHOICHHAM:

o npaxmuuni sanamma: 50% ceMeCTPOBOT OLINKH; MAKCHMANBHA KLIBKICTH
6anis 50 Ganis

CTyzieHTaM JIOpYYacThes CAMOCTIiiHO ONMpallOBaTH CTATTI, MIArOTYBATH TA
NPE/ICTABHTH HYOTHPH Npe3eHTallil 3 MEBHOT TEMH NPAKTHYHOTrO 3aHATTH, 40%
Bi/l CEMECTPOBOI OIlIHKH, MAKCHMaJIbHA KiNnbKicTh Ganis — 40 Ganis.

10 6aniB - CTYICHT NOBHICTIO BOJIOAIE MAaTePianoM;

5 6an - CTYASHT HaCTKOBO BOJIOAIE MaTepianom;

0 6anis - CTYJA€HT HE BUKOHAB 3aBIaHHA,

e npomixcnuii Konmponsuuii samip (Moayns): 20% cemecTpoBol OUIHKM;
MakcHMaIbHa KinbkicTs Ganis 20 Ganis

1 6an - npaBWILHA BiANOBIAL

0 Ganis — HenpasuILHA BIANOBIAL,

« nizroroska crarreii 10 ciosunvka repminin Glossary: 10% cemecrposol
ouinkH. Makcumansna kinskicrs Ganin 10 Ganis

10 Ganin - CTYAEHT NOBHICTIO BOJIOAIE MATEPIANOM;

5 Gaut - CTYAeHT HACTKOBO BONOAIE MATEPIANON,

0 6anip - CTYAEHT HE BHKOHAB 3ABAAINA.




° niocymroeuii konmponvnuii 3amip (mucemona pobora (20 6anis) i ii
obrosopenns (10 6anis) — 30 % cemecTpoBoi ouinkH , 30 Ganis
[lincymxoBa MakcuManbha Kinpkicts 6anis — 100 6anis

Axapemiuna pobpouccnicrs: Ouikyerbes, 10 poboTu cTyaenTis OyayTs ix
OpHTiHANBHUMH JOCII/DKCHHAMH YH MipKyBaHHAMH. BiacyTnicte nmocunans
Ha BHKOpHCTaHi Jukepena, (pabpukyBaHus /uKepes, CIHCYBaHHS, BTPYYaHHA B
poboTy iHIINX CTYHEHTIB CTaHOBNSATH, ane He O0OMEeKYyITh, NPUKIAIH
MOXTHBOI akajemiunoi nenobpouecHocti. BusBIeHHA O3HaK aKageMidyHOl
HeobpoyecHocTi B MHCBMOBIE poboTi cTymeHTa € mijAcTaBoro id i
He3apaxyBaHHHS BHKJIaJiaueM, He3alekHO BiJi MacmTabiB miariaty 4u
obmany.

Binsinxysanus 3ausTh € BOKIMBOIO CK/IagoBoi0 HapyaHHA. OuiKyeTbes, 110
CTYIEHTH BiJBifalOTh yci nekuii i mpakTHyHi 3aiiHATTA Kypcy. HeoOximHo
inpopMyBaTH BHMKJaZaya IMpo HEMOXJIMBICTb BifBIIATH 3aHATTA Ta
JIOTPHMYBATHCA YCiX CTPOKIiB BH3HAYEHHX VISl BAKOHAHHS yciX BHMIIB pobiT,
nepenbayeHnx KypcoM.

JlirepaTypa. Yca jiteparypa, Ky CTyEHTH He 3MOXKyTh 3HAiTH CaMOCTIHHO,
Gyne HagaHa BHKJIajaueM BHKIIOYHO B OCBiTHIX Uijisx 6e3 mpapa ii mepesadi
TpeTiM ocobam. CTyAeHTH 3a0X0YYIOThCS JO BHKOPHCTAaHHS TAKOX i IHINIOL
niTepaTypH Ta JUKepel, AKHX HEMae cepe/l peKOMeH10BaHHX.

YKonni popMH NopyLIeHHS aKaeMiyHOi T0OPOYECHOCTI He TONEepYIOThCA

MuTanna A0 MOAYALHOIO
KOHTPOJIIO

Significance of Applied Plant Science Research
Plant Environmental Responses

Light: Intensity and Photosynthesis.
Regulation of Plant Growth and Development
Photoperiod, Supplemental Light Controlled environments
Plant Responses to CO2, Wind, Temperature, Humidity
Canopy Light: Management in Controlled Environments
Plant Nutrition: Rootzone Nutrients
Edaphic Conditions: Rootzone substrates

. Types of Plant Growth Substrates and their Application in
Controlled Environments

11. Plant Growth Analysis

12. Crop Growth and Yield: Carbon Partitioning

13. Greenhouse Environments

14. Energy Balance in Greenhouse

15. Environments of Other Production Systems

16. Tissue culture and in Vitro System Environments

17. Signaling: genetic, epigenetic, hormonal, trophic, enzymatic,

electrophysiological, and donor-acceptor.
18. In vitro cultures for obtaining biologically active substances,
microclonal propagation, virus-free planting material, etc.

19. Plant cell proliferation.

20. Achievements and prospects of OMICs technologies.

21. Genome editing and plant yields.

22. Biofortification.

23. Physiological fundamentals of photosynthesis.

24. Approaches to increase the level of CO; assimilation. Project "C4 |
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25.
26.

21.
28.

29.

30.

32,

33.

35.

36.

Bkaszaui

rice".

Artificial photosynthesis
Cell wall biosynthesis and mechanisms of its modifications as a
basis for genetic modifications for their more efficient use. Fibers
Plant growth and development regulation. Phytohormones

Fruit composition (physiology of flowering and fruiting) and aging
(mechanisms of aging: from models to ornamental plants).
Phytohormonology. Strigolactones, salicylic acid, systemin, etc.
Substances with hormonal activity.
Secondary metaboles: types and significance localization and
practical use. Secondary metabolites in the cosmetic and perfume
industry.
31. Plant physiology as a theoretical basis of novel technologies for
the growing, storing, and processing of agricultural products.
Fundamentals of plant adaptation. Resistance to abiotic and biotic
stress.
Plants and extreme temperatures (low and high), water stress, low
water quality, and global climate change: a threat to crop
production.
34. Novel research on biotic and abiotic stress tolerance of plants.
Salinity tolerance. New approaches to increase salinity tolerance of
crop plants.
Phytoremediation of the transformed environments (soil, air,
water).

Mmarepianu

MICTATBLCA
leaming.]nu.edu.ua!modlforumfdiscuss.ghp‘?d=256

TaKOX 3a

anpecolo

http://e-

OnutyBauus AHKETY-OIIIHKY 3 METOIO OLiHIOBaHHS fKOCTI Kypcy Oyae HazaHo mo
3aBepILEHHIO KypcY.
Tabauua |
**Cxema kypey ««[Ipuksiagna ¢i3iosoris pociHH (AU, MOBOIO)»»
Tuxnens | Tema 3aHaTh (kopoTkuii | @opma aisnsHocTi Ta | Jlonatkosa niteparypa/ | Tepmin
nepeik) obcsar roanx Pecypc JUli BHKOHAHHS | BHKOHAHHA
3aBnaHb (3a notpedu)
1,2 Significance of Applied | Jlexuii - 4 ron, ) 2 TIOKHI
Plant Science Research | npakr. 3amarts — 1 | A0A iud.y Moodle
rof, camocrtiiina
poborta — 5 roa
34 Light:Intensity, spectrum | Jlekuii - 4 ron, _ 2 TIOKHI
and Photosynthesis. | mpakTt. 3auatrs - 2 Foa. ing. y Moodle
Physiological basics of | rox, camocTiifHa
photosynthesis. po6ota — 10 ron

Approaches to increase the
level of CO; assimilation.
Project "C4 rice".
Artificial photosynthesis




5,6

Plant  physiology nas a
theoretical basis of modern
technologies for growing,
storage and processing of
agricultural
products.Genome editing to
improve plant yields.
Biofortification

Jlekwii = 2 ron,
npaxt. auarrs - |
ros, camocTifina
poGota - 6 ron

Jlon. ind. y Moodle

2 THAHI

7,.8,9

Plant Environmental
Responces.Fundamentals of
plant adaptation. Current
research on biotic and abiotic
tolerance to plant stress.
Interaction Plant-
Microorganisms- Artropods.
Phytoimmunity and Plant
Protection. Plants and
extreme temperatures (low
and high), water stress, low
water quality and global
climate change as a threat to
crop production. Salt
resistance, new sources to
increase tolerance and
resistance to salinity.

Jlekuii - 5 ronp,
NpakT. 3auarrs — 2
roj, camocTiiina
pobota - 10 ron

Jloa. ind. y Moodle

3 THokHi

8,9,10

Plant Nutrition: Root zone
Nutrients.

Types of Plant Growth
Substrates and their
Application in Controlled
Environments. In  vitro
cultures for obtaining
biologically active
substances, microclonal
propagation and obtaining
virus-free planting material,
elc.

Jlekuii - 6 ron,
MpaKT. 3aHATTA — 2
roxu, camocTiiiHa
pobota— 10 rox

Hon. ind. y Moodle

3 THXKHI

11,12

Plant Growth and
Development. Cell
proliferation. ~ Cell  wall
biosynthesis, its modifications
as a basis for efficient use,
fibers Phytohormones.
Strigolactones, SA, systemin,
etc. Substances with
hormonal  activity,  Fruit
composition (physiology of
flowering and fruiting) and
aging (mechanisms of aging:
from models to ornamental
plants).

Jlekuii - 4 rop,
MpakT. 3aHATTd — 2
rof, camocTiiiHa
poGota — 10 rox

Hoa. ind. y Moodle

2 THXHI

13

Basics  of
Landscape

Physiological
Gardening:
Gardening, Indoor Plants
Gardening, Horticulture.
Botanical Gardens Research
for Plant

Jlexuii - 2 ron,
NpaKT. 3aHATTA — 2
ro, camocriiina
poGora - 10 rox

Jon. ind. y Moodle

| TIDKneHb




Biodiversity Preservallon

Seed Banks.
15, | Secondary  metabolites: | Jlexuii - 5 rox, 3 THKHI
types and significance | mpakt. 3auaTTa — 4
localization and practical | roz, camocTiiina
use. po6ora — 10 rox

Secondary metabolites in
the pharmacy, cosmetic
and perfume industries.
Dyes and other plant
resources.

Conclusions
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