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PE®EPAT

Junnomuas padota 35 cTpaHull, 6 pUCYHKOB, 66 HCTOYHHKA UCIIOJIH30BAHHOM
JUTEPATYPHIL.

AHAJIN3 COAEPXXAHUSA ®OTOCUHTETUYECKUX ITMTMEHTOB B
JIMCTHAX JIOLEPHBI U TOPOXA ITPY BO3JIEMCTBUU HAHOYACTHI]
OKCUIA MEJIN.

KiroueBble c10Ba: HAHOYACTHUILIBI, OKCHJT MEJIH, TOPOX, JIFOLEPHA,
(OTOCHHTETUYECKHUE MUTMEHTHI.

O06nekThl uccnenoBanus: Medicago sativa v Pisum arvense L.

[ens paboTel: aHau3 cojepkaHusi HOTOCUHTETUUECKUX MUTMEHTOB B JINCTHIX
Medicago sativa n Pisum arvense L. ipy BO3JIECTBUY HAHOYACTHUIl OKCUA METIH.

MeTonb! UCCIEeI0BaHUS: PYJIOHHBIN METO/T BEIPAIIMBAHUS IPOPOCTKOB,
CHEKTPOPOTOMETPUUECKUMN, CTATUCTUUECKUH.

OTMmedeHo, YTO BHIOPOC METaICOAECPKATUX HAHOYACTHUI] B OKPYIKAIOIIYIO
cpeny HEYKJIOHHO PaCTEeT, YTO CBA3aHO C MPOTPECCUPYIOIINM UX UCIOJIb30BAHUEM B
COCTaBE HOBBIX MaTEPHAJIOB U MPOAYKTOB. B paboTe packpsiBaeTcs nHpopmMaius oo
aKTyaJIbHOCTH U3yUYEHHUS HAHOYACTHI] METAJIJIOB (HAa MpUMepe OKCUAa MEJIN) Ha
pacTeHus, IPUBOJUTCA 0030p JTUTEPATYPHBIX UICTOUYHUKOB. BBISBICHO KOJIMYECTBO
(OTOCHHTETUYECKUX TUTMEHTOB Y pacTeHuit Medicago sativa v Pisum arvense L.
pY B3aUMOJICHCTBUY C HAHOYACTUILIAMH OKCHJIa MEJIU B CIEAYIOIINUX
koHueHTparusax: 0,1 mr/n, 1 mr/n, 3 mr/m, 10 mr/m, 30 mr/mn, 100 mr/m, 300 mr/a, 1000
mr/i. Takke, TPOU3BEEH aHAIU3 KOJIMYECTBa (POTOCHHTETUYECKUX TUTMEHTOB TO]]
BO3/IEHCTBHEM HAHOYACTHI] OKCUIA MEJIU B PA3IMYHBIX KOHIEHTPAIUIX B
3aBUCUMOCTH OT PacTeHHUS.



PODEPAT

JlpimuiomMuas pabora 35 crapoHak, 6 MaJlroHKay, 66 KPBIHII BRIKApbICTaHAM
JTITapaTyphl.

AHAJII3 YTPBIMAHHS ®OTACIHTATBIYHBIX HIT'MEHTAVY V
JIICLIAX JTIOLDPHBI I TAPOXY I1PBI V3I3EJIE HAHAYACTBIL] AKCLTY
MEJI31.

KirouaBblst C7TOBBI: HAHAYACIIII, AKC1JT MEJI31, TapOX, JIFOIPPHA,
(bOTaCIHTITHIYHBISI TITMEHTHI.

AG'exTnl nacnenaBanus: Medicago sativa i Pisum arvense L.

MbTa nparibl: aHaii3 3MecTy (DOTAaCIHTAITRIUHBIX MIrMeHTay y Jicui Medicago
sativa 1 Pisum arvense L. ipbl ¥3/13€HH] HAHAYACIIII] aKCITy ME31.

Mertanpl qacienaBaHHs: pyJOHHBI METaJ BRIPOITYBAHHS MIPApOCTKaY,
cnieKTpadaToMeTPhIYHBI, CTATHICTBIYHBI.

AJ3HaYaHa, IMITO BBIKIJ MeTaJa3MsIIdalbHbIX HAaHAYACIIII Y HABaKOJIbHAE
acsApoI3e HAYX1JIbHA paclie, IITO 3BsI3aHa 3 IparpdcaBajibHbIM 1X BEIKAPBICTAHHEM Y
CKJIaJI3€ HOBBIX MaTAphIsiIay 1 mpagykTay. Y mpailbl packpbiBaeliiia iHpapmaribis ad
aKTyaJIbHACI[l BRIBYUDHHS HaHAYACIII MeTanay (Ha MpBIKIaA3€e akCciay Mea3i) Ha
paciiHbl, TPBIBOI3IIIIA arJIsi T JTITapaTyPHBIX KPBIHII. BeIsyieHa KoJbKacib
(bOoTacIHTITHIYHBIX TIrMeHTaY y paciin Medicago sativa 1 Pisum arvense L. ipbl
y3aeMaj3esiHH1 3 HaHAvYacIilaMi akciy Mea3i ¥ HaCTYNMHbBIX KaHIPHTpanbsax: 0,1
mr/i, 1 mr/a, 3 mr/im, 10 mr/m, 30 mr/a, 100 mr/m, 300 mr/m, 1000 mr/n. Takcama,
3p00JIeHbI aHaITI3 KOJIbKACIl (DOTACIHTAITHIUHBIX MIrMEHTAY Maja y3/13esTHHEM
HaHAyacIII] aKCiIy MeJ31 § PO3HBIX KAHIHTPAIBIAX Y 3aJICKHACI aJ PACITIHBI.



ABSTRACT

Graduate work 35 pages, 6 drawings, 66 sources of used literature.

ANALYSIS OF THE CONTENT OF PHOTOSYNTHETIC PIGMENTS IN
ALFALFA AND PEA LEAVES UNDER INFLUENCE OF COPPER OXIDE
NANOPARTICLES.

Key words: nanoparticles, copper oxide, pea, alfalfa, photosynthetic pigments.

Research objects: Medicago sativa and Pisum arvense L.

The purpose of this work was to analyze the content of photosynthetic
pigments in the leaves of Medicago sativa and Pisum arvense L. under the influence
of copper oxide nanoparticles.

Research methods: roll method of growing seedlings, spectrophotometric,
statistical.

It is noted that the release of metal-containing nanoparticles into the
environment is steadily growing, which is associated with their progressive use in the
composition of new materials and products. The paper reveals information about the
relevance of studying metal nanoparticles (on the example of copper oxide) on plants,
and provides a review of literature sources. The number of photosynthetic pigments
in plants Medicago sativa and Pisum arvense L. was revealed when interacting with
copper oxide nanoparticles in the following concentrations: 0.1 mg/l, 1 mg/l, 3 mg/l,
10 mg/1, 30 mg/1, 100 mg/1, 300 mg/l, 1000 mg/l. Also, an analysis was made of the
number of photosynthetic pigments under the influence of copper oxide nanoparticles
in various concentrations depending on the plant.



