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VIK 929Bekipuux

KY3bMA BEKIPYUK - HAYKOBEILlb, BUUTEJIb 1
HACTABHHUK (95 POKIB BIJI JHA HAPOKEHHSI)

Iuna C. B., Kononuyk O. b.

TepHOMINTBECHKHUN HAITIOHATBHUH TIEIaTOTI9HUI YHIBEpCUTETY iMEH1
Bonoaumupa I'natroka
E-mail: pyda@chem-bio.com.ua, kononchuk@chem-bio.com.ua

15 Bepecus 2024 poky BumoBHHTBCS 95 pOKiB Bim IHS
HapoO/PKEHHS KaHAWjara OioJoridyHMX Hayk, mpodecopa kadenpu
OOTaHIKU TepHONIBCHKOTO HAI[IOHAJIBHOIO [1eJaroriyHoro
yHiBepcuTeTy imeHi Bomommmupa ['HaTioka, TOYeCHOro 4ieHa
YkpaiHchkoro ToBapucTBa (i3ioNoriB pociuH, wieHa ToBapuctsa
MikpoOiomoriB  Ykpainn Ta HamioHanbHOI CHIIKH KypHANICTIB
VYkpainu Ky3smu MukonaiioBuua Bekipurka.

Hapomuscs Kyssma Bekipunk y cemi 3amyOpiBmi, HUHI
CaaruHCBKOT Michkoi Tpomamu Komomwmiickkoro paifoHy IBaHO-
OpaHKiBChKOi 00J1aCTi, y CeNMsHChKiNM poanHi. CBill IUIIX y HaBYaHHI
po3nouaB y 3axyOpiBchKili cemupiuHii mkoii (tenep 3aayOpiBchbKuii
mine# imeni bormana Crymapuka), sy, i3 mepepBoro mig wac II
CBiTOBO1 BiliHM, 3aKiHYMB 3 IIOXBaJbHOW IpamMoTor y 1947 p. ¥V
BRXKI TICISBOEHHI POKH BiIMIHHUK-BUIIYCKHHK IIKOJW HaB4YaB
rpaMoTi OAHOCEJbYaH, 10 MOXKHA BBAXKaTH MOYATKOM OCBITSHCBHKOI
JSITBHOCTI.

3rogom BIH BCTYIIMB o CHATHHCBKOTO
ClTbCBKOroCcnoiapcbkoro TexHikymy (tenep CHITHHCHKHA (axoBuii
KoJleK  3aknmany BUmoi  ocBitm  «llominbchkuit  mepxxaBHMI
YHIBEPCUTET»), AKUN 3aKiH4YMB i3 Bij3Hakow y 1952 p. ta Bimpasy
BCTynuB 10 YepHiBelpkoro yHiBepcutery (Temep YepHiBelbKHid
HalliOHAILHUH yHiBepcuTeT iMeHi FOpis denpkoBrya) Ha GloOriaHIN
¢akynpTeT 3a cnerianbHicTo (iziosoris pociauH. [licias 3aBepiieHHs
yHiBepcuteTy 3 1957 p. BiH mpamroBaB BuuTenem Oiojorii y cemi
3enena HuHi JHicTpoBChKOTO paliony YepHiBenbKoi 00macTi.

[Ipodecop YepHiBeLLKOTO YHIBEPCHUTETY
I'. X. MonoTKoBChKHU po3Mmi3HaB 1ie y cryaeHToBi Ky3pmi Bekipunky
MaiOyTHBOrO HayKOBI, SIKMH 3 HUM y 1954 p. omyOIikyBaB CBOIO
Nepury HayKoBY IMPalLiio, M0 CTOCYBajacs OCOOIMBOCTEN >KUJIKYBaHHS
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i omymieHHS TUCTKIB 371akiB. Came, 3a pexoMenpaniero npod. I'. X.
MomnotkoBebkoro, y 1959 pomi K. Bekipuuk BcTymae go acmipantypu
Ha Kadenpy ¢isionorii pocamH i MmikpoOiomnorii YepHiBenbKOro
yHiBepcuTeTy. Monoanii HayKoBelb JOCTIKYE I03aKOpeHeBe
T KABJICHHS POCITHH MIKpPOSJIeMEHTaMH.

Ilicns 3akimueHas y 1962 p. acmipaatypu K. M. Bekipumk
BUKJIagaB (i3ionorito pocawH 1 MIKpoOionoriio B YMaHCBKOMY
JepKaBHOMY TIeJaroriYHOMY 1HCTUTYTI (HUHI Y MaHCHKUHN Aep>KaBHHUN
negaroriyauid yHiBepcuteT iMmeHi [lasna Tuunam).

3axycTUB JAWCepTalil0 Ha 3400yTTS HAYKOBOTO CTYICHS
KaHaugara OlonoriyHux Hayk | mucromama 1965 p. Ha 00’egHaniid
BUeHIN pani OiomoriuHoro ¢akynbreTy JIBBIBCHKOTO AepKaBHOTO
yHiBepcuteTy (Temiep JIpBIBCHKMI HAliOHAIBHUN YHIBEPCHUTET iMEHI
Isana ®panka) i JIBBIBCBKOIO MEIMYHOIO IHCTUTYTY (Temep
JIpBiBCHKMIA HaIllOHANBHUNA MEIWYHUN YHiBepcuTeT imeHi JlaHwmma
lanuupkoro) Ha Temy «BIUIMB 1M03aKOPEHEBOTO  IMTiKUBICHHS
MiKpoeJieMeHTaMH Ha (i31010r0-010XiMiuHI MporecH, picT, PO3BUTOK i
ypokail KamycTu» Ta OJep)kKaB HAayKOBY CTyMiHb KaHIUAATa
OloNOTiYHHX HaYK.

VY 1965 p. 3a xoHKypcoM OyB 0OpaHHIl Ha MOCaAy CTapIIOro
BUKJIa/a4a, a 3 rpyaHs 1966 p. — mounenrta kadeapu arpobiosorii
3araJlbHOHayKoBOro (pakynbreTy IBaHO-DpaHKIBCHKOTO MEAIHCTUTYTY
(temep Ilpukaprarchkuii HaliOHANFHUHN YHiIBepcHUTET iMeHi Bacwis
Credanuka).

12 Bepecus 1967 p. Ky3pma MukonaiioBud 3a KOHKYpCOM ITOCIB
nocajay craplioro BHUKIafada kadenpu Ootaniku Kpemenenpkoro
nefarorivyHoMy iHCTUTYTY. 9 numaa 1968 p. oOpanuii Ha mocany
JoleHTa kadenpu 00TaHIKU Ha AKiii OyB 3aTBepkeHui y ciuHi 1969
p. MicTsl OTpUMaHHS IUATUIOMY KaHIuAaTa 010I0Ti9HIX HayK.

[Micns nepe6azyBanns y 1969 p. KpeMeHenbkoro neaiHCTUTYTY
y wmicto Teprominbs, gonent K. M. Bekipuuk OyB iHiliaTopom
CTBOPEHHSI Y HOBOMY Kopmyci Bxke TepHOMIbCHKOTO MEAIHCTUTYTY
OoKpemoi MikpoOionoriunoi saboparopii kadenpu OoraHiku i3
CTepHITi3aiiHIM OOKCOM.

VY Bepecni 1987 p. Ha mijcTaBi BHCOKUX JIOCSTHEHb Yy Taly3i
HaBYAIBHOI 1 HAYKOBOI AiISUTBHOCTI, a TAKOX 3a aKTUBHY poOOTYy Yy
HAIMCAaHHI HABYAJIBLHUX TMOCIOHMKIB 1 WIiJPYYHUKIB, BUYeHa paja
TepHOMIBCHKOTO TMEAAaroriyHOro IHCTHTYTY peKoMeHayBana Kyspmy
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MuxkomnaiioBuda Bekipuuka Ha mocany npodecopa kadenpu OOTaHIKH.
Moro npusnauenns Oyno 3atBepmxeHo 29 mucromaza 1991 p. i3
MPUCBOEHHSIM BYEHOTO 3BaHH «mpodecop mo kadeapi OoTaHIKu».

Ha mocani mpodecopa kadeapu Ooraniku TepHOMITBCHKOTO
HAI[IOHAJPHOTO TIeNaroriyHoro yHiBepcuTeTy imeHi Bomogmmmpa
I'matroka Ky3pma MukomaitioBnd Bekipuwk mpaifoBaB 1O OCTaHHIX
cBoix nHIiB (momep 3 mucromaga 2009 p.), BUKIagar0uM Kypcu
¢izionoriss pociaMH, MIKpoOioNoris 3 OCHOBaMH  BipycOJIOTii,
¢iTomaTonoris, KUBJICHHS 1 MPOTYKTUBHICTh pociuH. Kpim mekmii i
nabopaTopHUX, BiH NPOBOIWB 3aHATTA 3 HABYAJIBHOI NPAKTHKH,
KepyBaB BUKOHAHHSM KypCOBHUX, AMIUIOMHHX 1 MaricTepCchbKuX pooit,
3a IO CTYAGHTH 3aBXKAM BiJ3HAYaId TIMOWMHY 1 HAYKOBICTh
HABYAJILHOTO MaTepialy Ta BUCOKUH (axoBuil piBeHb ipodecopa.

Sk naykoBeub, Ky3pma MukonaiioBUY 3aBXIU IpParHyB IO
HAyKOBOi ICTHHHU. Y CTYACHTCHKI POKH AOCHIKyBaB MOP(OIOTivHI
OCOOJIMBOCTI JIMCTKIB 3JIaKiB, Mi3HIIIE BUBYAB BILIUB MI03aKOPEHEBOTO
MiKUBIICHHS MIKPOGJIEMEHTaMH 1 JIIF0 PEryJIsTOPIB POCTY H PO3BUTKY
Ha pOCIUHHU. 3roJIoM HAYKOBELb 30CEPEAMBCS Ha JOCHIIKESHHIX
BIUIMBY €JIEMEHTIB MIHEpPAIbHOTO JKUBIIEHHS 1 PETYIATOPIB POCTY Ha
¢izionoriuni MpolecH, cUMOIOTHYHY azordikcarito Ta
NPOAYKTHBHICT 0OOOOBHUX KYJIBTYp, KEpYIOUH HAyKOBO-JOCHiTHOIO
rpyIoro.

3ni6Hi yuni-HaykoBui mnpodecopa K. M. Bekipumka, HuHI
JIOKTOPH 1 KaHAMJATH HayK, MPAIlOBAJId 1 MPAIIOI0Th, HE TIIbKU B
TepHOMINIBCEKOMY HaIliOHAILHOMY TIEIarOTi9HOMY YHIBEPCHTETI, a U
y IHIIMX HA4YaJbHUX 1 HAYKOBHUX YCTAHOBAX YKpaiHU.

Oco0muBOi yBaru 3aciyroBy€ TIpOMajChka 1 >KypHaJiCTChbKa
nisibHicTh K. M. Bekipuuwka, sika po3mnodanach i3 1948 p. i3
HeBenukoi crarti y CHATHMHCBKIM paiioHHilM raseri. [lami Bce cBoe
JKUTTS SKypHAJICT TOMYJISpU3yBaB OiOJIOTIYHY HAyKy, OIMCYBaB
BaYKJIMBI MOJIT B JKUTTI JIEP)KAaBU Ta KUTTEBUH NUIAX 1 TISIBHICTH
0araTboX CBOIX Apy3iB, CHIBpOOITHHKIB, CKIaJaB BipIli Ha BaKJIHUBI
temu OyTTs Tomo. K. M. Bekipunk BukoHyBaB 00OB’SI3KM 3aCTYITHHUKA
TOJIOBHOTO pellakTopa MOpiuHuKa «YKpaiHChKa Hayka: MHHYJIE,
cydyacHe, MaiiOyTHe», y xypHani «OcBiTsHHH» BiB pyOpuku «CBiT
HaBkoio Hac» Ta «Ocobucroctiy, OyB uneHom TOB «3HaHH:Y,
iHiIliaTopoM cTBOpeHHsT TepHOMiNbChKOI 0OJIacHOT — opraHizarii
VYKpaiHChKOTO PEECTPOBOTO KO3aITBA, KEPTBYBAB YMMalli KOIITH Ha
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CHOPYMKEHHsI TaM’ATHHUKIB BUAATHUM YKpaiHisM, [leTpukiBcbkomy
o0JacHOMY TepiaTpUYHOMY HaHCIOHATY, JapyBaB KHIDKKH 3 BJIACHOT
0101i0TeKH TOWIO.

HaykoBuii, ocBiTSHCBHKMI 1 cycmiibHHH 10po6ok Ky3pmu
Bekipunka, craHoBuTh oHaA 360 myOmikamii, cepel SKuX HaBYaIbHI
mociOHukn 1 miapyuynukn —  «Mikpobionorisy (1973 p.),
«Mikpobionoris: nmabopatopHi pobotm» (1976 p.), «Dizionoris
pociun» (1984 p.), «Mikpobionorist 3 ocHoBamu Bipycosnorii» (1987,
2001), «JlabopaTopHmii mpakTUKyM 3 MikpoOiomorii» (2001 p.),
HaBYaJIbHA IPOTPaMHU JIJIs 3aKJIaIiB BUIIOI OCBITH 3 (hi3i0J10Til pocIuH
i MikpoOiosnorii 3 ocHoBamH Bipycousorii, AoBimHUK «OTpyiiHi
mikapceki  pociamEm» (1999 p.), cepii HaykoBuUX cTared TMpo
MiHepaJbHe KUBIICHHS POCIHH, CHMOIOTHYHY a30T(dikcamiro 6060BIX
KyJIbTYp, OiorpadiuHi CTaTTi BIIOMUX OCOOMCTOCTEH Kpato i YKpaiHu
3arajgoM, HayKOBO-TIOMYJISIpHI MyOmiKaIii Mpo IWBOBMXKI MPUPOAH
TOLLO.

3a moBri poku HaTxHeHHOI mpati npogdecopa K. M. Bekipunka
OyJi0 Haropo/DKEHO HArpyIHUM 3HaukoM «BiIMiHHMK HapogHOl
ocBiti» (1972 p.), nouecanmu rpamoramu MO Ykpainu (1982, 1995),
noyecHumu TpamoTamu LUK mpodcminku mpaniBHHUKIB OCBITH BHUIIOI
HIKOJIM 1 HayKoBUX 3aknafiB (1988 p.) Ta ympaBiiHHS OCBITH i HAYKH
TepHominbcrkoi 00nacHOl AepxkaBHOi agMmiHicTparnii (2004 p.) Tomo,
menammo «Berepan tpyma» (1986 p.), memammo A. C. MakapeHka
(1990 p.). Ky3pma Bekipunk OyB MOYECHUM UJICHOM YKpPaiHCHKOTO
ToBapucTBa (Hi3ioNOriB pociuH, wieHoM ToBapucTBa MiKpoOioJoriB
VYkpainu, uinenom TepHominbchkoro Bimminenas HTII, uwneHoM
HamioHansHOT ClIijIKK KypHATICTIB Y KpaiHH.

l'onoBHa  Haropoja — Ii¢ BJASYHA HaM'SITh Y4YHIB, KOJET,
JIPY3iB, OTHOCENBYAH i3 cena 3ayOpiBii, mo Ha IBaHo-DpaHKiBIIHHI 1
Jie BIH IOXOBAaHU.

Buecok Ky3emu MukonaitoBuua Bekipunka y po3BUTOK OCBITH,
HayKd Ta TPOMAaISHCHKOIO CYCHUJIbCTBA, BEJIMYE3HHH JIOCBiJ SIK
¢izionora pociuH 1 MikpoOiojora, menarora, >KypHaJlicTa poOJISTH
HOro BaroMol0 MOCTATTIO B ICTOPIi HAIIOrO YHIBEPCUTETY, Kparwo I
KpaiHH.

Criucok mitepatypu
1. ApxiB  TepHOMIbCHKOrO  HAI[IOHAIBLHOTO  IEJAArOriYHOTO
yHiBepcuTeTy iMeHi Bonoaumupa ['Hatroka, M. TepHomMinb, crp.
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HAYioHAIbHO20 Nedazo2iuHo20 yHisepcumemy imeri Borooumupa
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5. Kysbma Bekipuuk : 6i06i0miorpadiuanii mokaxuuk / yxman.: O.
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PO3/LI 1
EKCHEPUMETAJIbHA BOTAHIKA I ®I310JIOT 151 POCJIAH

YJIK 633.16 : 579.64

INPOPOCTAHHSA HACIHHA AYMEHIO JBOPAJHOI'O
SAPOI'O 3A JIi KYJBTYP MIKPOOPI'AHI3MIB PO/IIB
STREPTOMYCES, BACILLUS I TRICHODERMA

Anapromenko O.B., Ctpamnosa 1.B., IllTenikos M.

Opnecpkuii HarlioHaTBHUN YHiBepcuTeT iMeHi I. I. MeuHnkoBa,
Ykpaina

E-mail: andriuschenko2016@gmail.com

[Ipemapatn  MiKpOOHOTO TOXOIPKEHHS JOCHUTH  YCIIIIHO
3aCTOCOBYIOTH B arpONpPOMHCIIOBOCTI 0araTbox KpaiH CBITY, HepIl 3a
BCE, SIK 3aCO0M 3aXHMCTy HACIHHS Ta POCIMH BiJ XBOPOO 1 IIKIAHUKIB, a
TaKoX CTUMYIIOBaHHS POCTY 1 PO3BUTKY pOCIHH. BimMoBa Bin
BUKOPUCTAaHHS XIMIYHUX TIECTHUIMIIB 1 MiHEpalbHUX J0OpHB Ha
KOPUCTh BIPOB3/KEHHsI 0103ac00IB KOMIUIEKCHOI [ii (3axucHOi Ta
CTUMYJIIOIOYOI PICT 1 yPOXKAHHICTh POCIHH) CIpUsITEME (POPMYBaHHIO
KyJbTYypH €K00€3MeYHOr0 arpoBUpoOHuUITBa [1].

JJisi cTBOpEHHS TaKMX MYJbTHIIOTEHIIMHUX Olompenaparis, sKi
0 MTOETHYBAITH ¢byHKIiT 010IIECTULINIB, 0io100puB Ta
OlocTUMynsATOpiB, HAWOIMBIIMK IHTEpPEC MalTh BHIM Ta IITAMHU
MIKpOOPTaHi3MiB, SIKHM NpPUTaMaHHI PiI3HOMaHITHICTH MeTaOOMIYHUX
MPOIECIB 1 EKOJIOTIYHA IUIACTHUYHICTh. J[0 TEepPCHEKTUBHUX JUIs
arpoBMPOOHUIITBA MOXHA BiJHECTH MikpoopraHizmMu poais Bacillus,
Streptomyces, Trichoderma. MikpoopraHi3mMi I[HX pOIiB, OKpPIiM
AHTHOIOTUYHMX PEYOBHUH, 37aTHI MPOAYKYyBaTH (Di3i0JIOTIYHO aKTHUBHI
pPEYOBUHM: aMIHOKHCIOTH, BITaMiHH, MW, S>KAPHI KHUCIOTH,
(bITOropMOHH, CTEPOIH TOLIO, IIO CHPUSIOTH BPOXKAHHOCTI POCIUH

[2].

MerToro po6oTH Oyi0 AOCHIAUTH BIUIMB MIKPOOPraHi3MiB poxiB
Streptomyces, Bacillus i Trichoderma y wmoHOKynabTypax Ta B
KOMOIHAIISIX HAa MPOPOCTAHHS HACIHHS SUMEHIO JBOPSIIHOTO SPOrO
(Hordeum vulgare L., 1753) copty KBC IpuHa.

VY nonepenHix AOCTIHKEHHIX O BU3HAYEHHIO aHTAarOHiCTHYHOT
aKTHBHOCTI KyJbTyp MiKpooprasi3MmiB poxiB Streptomyces, Bacillus,
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Trichoderma, BumineHHX i3 Pi3HUX KEpelN, I0a0 (PIiTOmaTOreHHUX
rpubiB poay Fusarium, BUAIICHUX i3 ypaKeHUX POCIHH IIICHHUII Ta
SYMEHIO, BigiOpaHo 9 HaWONBII aKTUBHUX INTaMHU, 5 13 SKUX
BusiBInCs OlocymicHumu. Cepen Hux: Streptomyces spp. Myt7ch i
Myt7b, ski BumineHi i3 Mymuield Mmiaii, 3i0panux B OnechKiil 3aTori
Yopuoro mopst; Bacillus sp. 200 — i3 monnux Bimkmazens YopHOTo
mopsi; Trichoderma viride LBX-174 i Trichoderma harzianum LBX-
181 — i3 3pa3kiB MIIEHUI] i TYMEHIO.

B nanomy excriepuMeHTI SIK TeCT-00’€KT BUKOPHUCTAHO HACIHHS
ssuMeHto aBopsaHoro siporo (Hordeum vulgare L., 1753) copry KBC
Ipuna. docnimkyBany BIUTMB BifiOpaHUX MITaMiB MIKpOOpTaHi3MiB B
MOHOKYJBTypaX 1 CTBOpPEHHMX Ha IX OCHOBI KOMOiHamigX Ha
MPOPOCTaHHS HACIHHA 1 JesKi POCTOBI XapaKTEPUCTHKU IPOPOCTKIB
SYMEHIO. 3 YypaxyBaHHsIM JlaHWX, OTPUMAaHHUX TPH BHU3HAYCHHI
OiocymicHOCTI, BimiOpaHi ImTamMu Oynd TIOEAHAHI Y  TaKHX
KOMOiIHaLisIX:

1) Streptomyces sp. Myt7b + T. viride LBX-174 + Bacillus sp.
200;

2) Streptomyces sp. Myt7ch + T. harzianum LBX-181 +
Bacillus sp. 200;

3) Streptomyces sp. Myt7b + T. harzianum LBX-181 + Bacillus
sp. 200;

4) Streptomyces sp. Myt7ch + T. viride LBX-174 + Bacillus sp.
200.

Jlns mpoBesieHHS eKCIepUMEHTy Intamu Streptomyces spp.
Myt7ch i Myt7b Ta Bacillus sp. 200 monepeaHb0 BHPOILYBald Ha
MITA mpu 28 °C 10 ta 2 g06wm, Bigmosigno, T. viride LBX-174 i T.
harzianum LBX-181 — ma mrimsHOMYy cepemosuiii Cabypo 3
rIIF0K03010 11pH 28 °C 4 106u.

B 7eHb ekcnepuMEHTY BHPOIICHI KyJIbTYpH 3MHBAIN
CTEPHIILHOIO BOJIOIO B KOJIOM Ta JOBOJWIIM KOHIICHTPAIIIO KIITHH Y
cycmensii go tutpy 1x10° KYO/mn. Y Bapianti komOiHamin —
cycmensii  MikpoopraHismiB y KkoHnentpamisx 1x10° KYO/mn
3MillyBaiii y CHiBBigHOIIeHHI 1:1:1 1 BCTaHOBIIOBAJIX KIiHIICBY
xoHnenTpanio 10 1x10° KYO/mn. HaciHHS SUMEHIO CTepHIIizyBaau
30 cex y 25 % po3uuni H202, a moTiM Tpudi NpOMHBAIN y CTEPUIIBbHIN
BOJ.

[TiaxroToBNeHUMU CycIieH3isIMH 0OPOOIISUTH HACIHHS SIYMEHIO 3
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PO3paxyHKy 5 Mi cycreH3ii Ha | KT HaciHHA, Micis YOro MPOBOAWIH
BHCAJIKy B KaceTH 3 IPYHTOM Ta KyJIbTHBYBAIM B Kamepi ISl POCTY
pociua ThermoStable GC-1000 npu temmneparypi Bix +18 °C BHOUI
nmo +25 °C BneHb 1 BimHOCHIM Boyorocti noBitps 50%. OcBiTIeHHS
BIANOBIAAJO  YacOBUM  IIOKAa3HMKaM  KBITHI  Micsud — Ta
KOHTPOJIFOBAJIOCH aBTOMAaTH4HO. KoHTposem Oyno HaciHHS SYMEHIO,
00pobneHe cTepwiIbHOI BoJOI0. KoXKeH BapiaHT eKCIEePUMEHTY
npoBeleHO B Tphox MoBropax 3 1000 HaciHMHAMH B KOXHOMY
BapiaHTi. Pe3ynbraTH BpaxoByBajdHM MIONHS, MOYWHAIOYH 3 MOMEHTY
cXoiB mpoTsaroM 25 nHiB. DikcyBalv TakKi MapamMeTpH SIK €HEPTito
NPOPOCTaHHS, JOBXKWHY KOpEHs, MOBXKHHY HAJ3€MHOi YaCTHHH,
3arajbHy KyIIMCTICTh Ta IUIONLY JHCTOBOI MOBepXHi [3].

B pesynbTari mpoBeNeHWX EKCHEPHUMEHTIB, B 3aJIEKHOCTI Bif
ITaMy MIiKpOOPraHi3My, CIIOCTEpirajau i MO3UTUBHUM, 1| HEraTUBHUN
BIDIMB CYCIICH3ii KJIITHH MOHOKYJIBTYP 1 KOMOiHAIi#l Ha POPOCTaHHS
HACiHHS SYMEHI0 Ta BH3HaYeHI MOp(QOMETpUYHI MOKA3HUKU
npopocTkiB. [l03UTHBHUI BIUIMB Ha NTOBKWHY KOPEHS 1 HaJI3eMHOI
YAaCTHUHM, 3arajbHy KYIUCTICTh Ta IUIONLYy JIMCTOBOi ITOBEpPXHi
crioctepiranu 3a 00poOKM HACIHHS CYCIEH31IMHU KIIITHH MOHOKYIIBTYP
yCcix mTamiB, 3a BHKIIOYeHHsAM Streptomyces sp. Myt7ch. Tak,
HaNpUKIaa, Ha 25-i JeHb eKCIIEepUMEHTy 3a OOpOOKM HacCiHHS
cycrensiero KimiTuH rpubiB mramy T. harzianum LBX-181 nomxuna
KOpEH:I 1 HaI3eMHOI YaCTUHM IPOPOCTKiB OyJIn, BiNOBiAHO, HA 28,2%
1 68,8% OiNBIIMMKM Yy TOPIBHSIHHI 3 KOHTPOJIEM, IUIOIIA JIUCTOBOT
noBepxHi — Oinpmoro Ha 18,4%; 3aranbHa KYIIMCTICTh TOCTOBIPHO HE
BiJIPI3HSUIHCS BiJl MMOKa3HWKAa y KOHTPOJILHOMY BapianTi. HaTtomicTs
cycreH3is KiiTuH OakTepiil mramy Streptomyces sp. Myt7ch crnpusiia
NPOPOCTAaHHIO HACIHHS, ajie MPUTHIYYBaia PO3BUTOK MPOPOCTKiB (yci
MOp(OMETPUYHI TOKA3HUKH OyNH MEHIIUMH Yy TOpPIBHSIHHI 3
KoHTposieM). Ha Hamr morusi, e Moxe OyTH TOB’SI3aHO 13 CHHTE30M
JlAHUM IITAMOM II€BHUX €K30METaOOoJiTiB, 3JaTHUX IHTiIOyBaTH
PO3BUTOK POCIMH. 30KpeMa, IONepelHb0 IPOBEACHA aHOTAamis
Mmerabonomy mTamy Streptomyces sp. Myt7ch nana 3mory BusSBUTH
cepell YMCIICHHUX €K30MEeTaOOoJITIB BYJbraMillUH, SKHH 3a JaHUMHU
Babczinski et al. (1991) iuriOye cuHTe3 i30JCHIIMHY 1 THM CaMHUM
rajpbMye KIITHHHHN nuki Ha piBHI G1 dasu [4].

3a 00poOKKM HACiHHS CYCHEH3ISIMH KIIITHH MIKpPOOPTaHi3MiB y
KOMOIHAISIX Kpallli pe3yJIbTaTH yciX MmapaMeTpiB, sKi BH3HAYaJHCA,
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BCTAHOBJICHI 3a KOMIUIeKCHOI aii Streptomyces sp. Myt7b + T.
harzianum LBX-181 + Bacillus sp. 200. Ilpu mpomy Ha 25-ii 1eHb
EKCIIEpPUMEHTY JOBXKMHA KOPEHs 1 Ha3eMHOI YaCTHHH, a TAaKOX IUIOINA
JMCTOBOI TOBEPXHI MPOPOCTKIB sSuMeHIo 30imbpmmiucst Ha 60,9%,
29,7% 1 22,3%, BigmoBigHO. CxX0Xi pe3ynbTaTH OynM OTpHMaHi i 3a
00pOoOKM HACiHHS CYCIIEH3I€I0 KIITHH MIKPOOPTraHi3MiB y KOMOiHAI1
Streptomyces sp. Myt7b + T. viride LBX-174 + Bacillus sp. 200.
3ayBa)KMMO, IO €QEKTHBHICTh TO3UTHBHOTO BIUIMBY BapiaHTIiB
noeaHauHs Streptomyces sp. Myt7b, Bacillus sp. 200, T. harzianum
LBX-181 i T. viride LBX-174 y xoM0iHallisX y AMHAMIII PO3BHUTKY
SYMEHIO Kpalla, HiK 3a OOpOOKM HACiHHS CYyCIEH3ISIMH KIITHH
MOHOKYJIBTYpP LIUX IITaMiB.

Takum unHOM, 00poOKa HacCiHHS SUMEHIO0 5% CycHeH3isMH
KJIITHH MiKpOOpraHi3MiB y komOiHarisx Streptomyces sp. Myt7b + T.
harzianum LBX-181 + Bacillus sp. 200 i Streptomyces sp. Myt7b + T.
viride LBX-174 + Bacillus sp. 200 y cmiBignomenusx 1:1:1 3
xoHuenTpamieto 1x10° KYO/M cTuMyioe NpopoCTaHHs HaciHHA i
PO3BUTOK MIPOPOCTKIB STAMEHIO. 3a3HaueHi KOMO1iHaIi{
MIKpOOpraHi3MiB OyIyTh BUKOPHUCTaHHI y TOAANBIIH poboTH,
30KpeMa  TOJLOBHX  JIOCHI[UKEHHSIX, 3  METOI  CTBOPCHHS
NOi(YHKI[IOHAIEHUX MPETapaTiB sl arpOBUPOOHUIITBA.
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EKOJIOI'TYHA XAPAKTEPUCTHUKA JEHJAPO®JIOPU
CEJIA IKMMIBKA HOBOYKPATHCBKOI'O PAUOHY
KIPOBOT'PAJICBKOI OBJIACTI

ApxymmHa I'. @., Cyc JI. B.

LenTpanpHOYyKpaiHCHKUNA Aep KaBHUN YHIBEPCUTET
imeni Bononumupa Bunanuenka

JepeBHO-uarapHuKoBi HAacaUKeHHS HAacelleHHX IyHKTIB €
MOCTIHHUM 00’€KTOM yBarW i IOCIIIKE€Hb, OCKIIBKH BOHH MAalOTh
HaiiOinpe  ¢iToMenmiopaTuBHE 1 pekpeamiliHe 3HA4YeHHS, Ta
CTBOPIOIOTH ONTHUMANIbHI YMOBHU Jiis KUTTS Joaeit [1]. Came Tomy,
mocmimkyroun  ¢Giopy HaceneHHMX myHKTIB  KipoBorpaamuHuy,
0COOJIMBY yBary npuIiIgeMo ii JeHIpOIOTIdHIN CKIaI0BiiH [2].

Tak, BOpomoBXk BererauiiiHoro ce3ony 2023 poky Hamu Oyja
nmociimkeHa neaapoduopa cena SlkumiBka HoBoykpaiHCEKOTO paiioHy
KipoBorpaacekoi obmacti. Ilpum  dumopuctuaHoMy  00CTEXKEHHI
TEpUTOPii HACENIEHOTO MYHKTY BHUKOPHUCTOBYBAJIM 3arajlbHOMPUNHSTI
METOAMKH 30MpaHHs, repbapu3alii pociuH, KaMmepaabHOI 00poOKH
MaTepiaiy Ta (GIOPUCTUYHOTO aHamizy. Bussneno 49 BuniB aepeBHO-
YarapHUKOBHX POCIIHH, SKi HaexaTh 10 32 poxis 19 poxun [3] .

[TpucyTHICTH POCIMHHHUX OpraHi3MiB Y HABKOJHIITHHOMY
CepEeIOBHIIII MOB'sI3aHa 3i crienu(iKaIielo peakiii pOCIUH Ha OCHOBHI
YUHHHUKM 30BHIIIHBOTO CEPEelOBHIIA (BOAY, CBITJIIO, TEMIIEPATypHHMA
peXuM 1 KimiMar B 1isiomy). JisUTbHICTD JIIOJMHU TaKOX BXOIHTH JIO
yHhcia OCHOBHUX €KOJIOTIYHMX (pakTopiB. 3a peakuielo Ha MEBHI
€KOJIOTIYHI YMHHHUKH Pi3HI BHAU (DIIOpW HalekaTh IO BiAMOBITHHX
exosoriunux ¢opm. Exomopda — komMmoHeHT (iopu 3 aganTHBHUMHU
BJIACTHBOCTSIMHU JI0 BiJIIOBIIHUX (DaKTOPIB.

IIpu exomnoriunomy anami3i neHapodimopu c. SkuMiBKka Hamu
BWJIJICHI €KOJIOTIYHI TPyNH POCIHH 32 BiJHONICHHSM JI0 OCHOBHHX
YUHHUKIB: PEKHMY 3BOJIOKEHHSI, OCBITJICHHs, TEMIlepaTypH Ta
BiZTHOLIECHHS 710 YpOaHi3aliiHUX IPOLECiB.

BusBneno, mo cepex rirpomMopd mnepeBakaoTh Me30(iTH
(59,1%) ta kcepomesoditu (18,3%), 110 IIIKOM BiAMOBIAAE apUIHUM
ymoBaM KipoBorpammuau. Mesokcepoditu (16,03%), me3orirpoditu
(4,08%) mpencTaBicHi HEBETUKUM YHCIIOM BH/IIB.

Cepen BHUIIB, sIKi MarOTh MOAIOHI MPHUCTOCYBAaHHS JI0 PEXUAMY
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OCBiTIICHHS — Temiomopd — B JOCHIDKCHIH JeHApodIopi
nepeBakaroTs remiodita (46,9%). UncenpHICTh BHAIB B HACTYIMHHUX
EKOJIOTIYHUX Tpymax reigioMopd TOCIHIAOBHO 3HWKYETBCS 13
3MEHIICHHSIM Teio(iTHOCTI: TemiociuuodiTd crinagaots 28,5 %,
cimoremoditu 20,4 % i crumoditn 4,08%. Taka 3axkoHOMIpHICTH
IIJTKOM ~ BIZAIMOBia€ yMOBaM OCBITJICHOCTi, XapaKTepHUM IS
HaCeJICHUX MYHKTIiB CTEMOBOT 30HHU.

Cepen pociuHHM, SKi MarOTh CXOXi aJalTHBHI O3HAKU I10
BITHOIIEHHIO [0 TEMIEpPaTypHOrOo peXuMy B AeHApodiIopi c.
SAxumiBku  BHOiNeHO 3 OCHOBHI TepMomopdu. MeraTepmodiTu
nocigaroTe nepie Mmicue (48,9%), iMm mocTynaroTbcsi Me3oTepModiTu
(46,9%) Ta onirorepmoditu (4,08%), 3aiiMaroun BiAMOBiAHO Apyre Ta
Tpere wmicms. Takuii  poO3MOAIT  TOSCHIOETBCA — CTIENH(iKOIO

TEMIIEPaTypHOTO  pPEKHUMY  HACEJIeHWX  IMYHKTiB,  30Kpema
3aKOHOMIpHMM 1i MiJBUINEHHAM TIOPIBHAHO 3 HE3aCEJICHUMHU
TEPUTOPISIMH.

3a BIIHOLICHHSM A0 ypOaHi3allifHUX MPOLIECIB BUSBICHO TakKi
ypbaHoMopdu: ypOaHOHEHTpaliu CKJIaJal0Th OCHOBHY YaCTHUHY JCPEB
30,6%, nopyre Mmicue mnocimaioTh ypbanodinu — 24,4%, HacTymHI
eBypOaHodinn — 22,4%, remiypbanopodu — 8,16%. Ypbdbanododu ta
eBypOaHooOu marTh suiie 6,14%. Takuii posnoain ypoanomopd
CBITYHTH PO 3aKOHOMIPHO MEHIIUI BIUTHB ypOaHizalliiHUX MPOIIECiB
B HACelICHWX IYHKTaX CUIbCHKOTO THITY, a TaKOX UIIOCTPYE 3HAYHY
pOCIH B JOCII/PKEHIH IEeHAPOQIIOpI caMe MICIIEBUX BHJIIB, JOBOJI
cTiikux g0 asTpomomnpecii (Hampukianx Betula pendula Roth.,
Quercus robur L. ta gesxi immi.) .

B 1uinomMy, eKkoJIOTiYHMU CIEKTp JIOCIipKeHOI AeHIpodaopu
BiJIMIOBia€ TPUPOTHUM yMoBaM KipoBorpaalmuHu Ta CBIAYUTH PO
HOPIiBHSHO HEBEJIMKUI aHTPONOreHHUH BIUMB. [lmanyeMo momanmbii
JOCHI/DKEHHSI BIUIMBY €KOJIOTIYHUX UYWHHHKIB Ha JeHIPOQIIopy
JAHOTO HACENICHOTO IIyHKTy B JMHAMIIlli, a TaKoX BHBYCHHS
HOIIMPEHHS aJBEHTUBHUX BHJIIB.

Crucok mitepatypu
1. Apkymmna I'. @., I'ymaii O. B. OcoGumBocti aeHapoduiopn
KipoBorpaga Tta 1 3HaueHHS B ONTUMI3AIlil MiChKOTO
cepenouwia. Hayxosuii ¢icnux HJITY Yxpainu. JbBi: PBB
HIITY VYxpainu, 2010. ur.20.14. C. 39-43.
2. Apkymuna I. ®. Ocob6muBocti naeHzapoduiopu MicTta
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Hosomupropona (KipoBorpaaceka ob6nacts). Hayka 6
iHghopmayitinomy npocmopi: marepianu X Mixnap. HaykK.-
npakt. koH®. (10-11 sxoBtHs 2013 p.). Tom 4, Haykosi
nyOumikamii 6i0JIOr0-MeINYHOTO HANpsMKY, MCHXOJIOTii Ta
¢izmgHOTO PO3BUTKY JoAwHU. JHimporerposchk: bima K.O.,
2013. C. 3-5.

3. Apkymmua I'. ®., Cyc JI. B. Cucrematuunuii orsm
nerapoduopu cena SxkumiBka HoBoykpaiHCbKOro paiioHy
KipoBorpancekoi oOmacti. Pocmuam Ta  ypOanizarmis:
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mororo 2024 p.). quinpo, 2024.,C.9-10.
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BILJIMB BAKTEPHU3AIIIL AZOSPIRILLUM BRASILENSE HA
PO3BUTOK AYMEHIO B YMOBAX HITYYHOI IIOCYXH

Binnikosa O.1., PaeBcbka 1.M.
XapkiBcbkHil HallioHaNBbHUH yHiBepcuTeT iMeHi B. H. Kapasina

E-mail: o.i.vinnikova@Xkarazin.ua, i.m.rayevska@karazin.ua

SuaMmiHb — IiHHA 3€pHOBA KYJbTypa, € OCHOBHHUM HPOJIYKTOM
XapuyBaHHs B 0araTboX KpaiHaX, KOPMOM ISl TBapWH, BayKIIMBOIO
CHUPOBHHOIO JUISI TMBHOI MTPOMKCIIOBOCTI, a 32 00’ €MaMu BUPOOHUIITBA
cepell 3epHOBUX KYJIbTYp, 3aiiMae ueTBepTe Micie y cBiTi. [1o0aiibHa
3MiHa KIIMaTy TOCWIMJIA BIUTUB abiOTMYHUX CTpeciB Ha picT i
NPOIYKTHBHICTE pociuH. [locyxa € ogHMM i3 HaWMOMIMPEHINX
¢bakTopiB abiOTHYHOTO CTpecy, MO MEPEIIKOKAE POCTY 1 PO3BHUTKY
CUTBCBKOTOCIIOAAPCHKUX KyIbTyp. Ha TepuTopii Ykpainu mopoky Bce
OlNBIIE CHOCTEPIrarOThCSl EKCTPEMAaNbHI TEeMIlEpaTypu, HU3bKHAN
pIBEHb TAaNOT0 CHITY, KaTacTpoiuHO HU3bKa KiJIBKICTH OmajiB. Y
3B’S3KY 3 IIUM, BXJIMBOKO € aJalTallis CUIbCHKOTO TOCHOJapCcTBa JI0
yMOB riobanbHoi 3MiHM KimiMaTy. Cepell pilieHb AaHOI MPOOJIEeMH,
OKpIM CeJIeKI[il HOBUX COPTiB, OCOOJIMBOT yBaru 3acIyroBy€ BUBUCHHSI
B3a€EMOJIIi pPOCIWH Ta TIPYHTOBMX MIiKpoopraniaMiB. Pocnuan
BUKOPUCTOBYIOTh O€3J1i4 aJalTUBHUX MEXaHi3MiB, 1100 BroOpaTHCS 3
HECTIPUATIMBUMHU HACHIJKAMH TOCYXOBOTO CTpeCy, BKJIIOYAIOUU
acolfiaio 3 KOPUCHUMH MIKpOOpPraHi3MaMH, IO CIPHUSIOTH POCTY
pocnun. [2-4]. Bakrepii pomy Azospirillum e ommiero 3 HaWOimbII

28


mailto:o.i.vinnikova@karazin.ua
mailto:i.m.rayevska@karazin.ua

Excnepumemanvna 6omanika i hizionozin pocaun

BUBYCHHMX OakTepiii, mo crumyioTe pict pocaud (PGPB), Tta
NPE/ICTABIISIOTh 3arajbHy MOJIENb B3a€MOJIiT pociuH i 6akrepiit [1, 4].

MerToro poboTu Oyj0 BUBYEHHS BIUIUBY OakTepu3allii HaCiHHS
SYMEHIO Ha (OPMYBaHHS MOCYXOCTIMKOCTI y pocnuH. JlocmimkyBanu
BIUIMB GakTepmsanii (cycnensii 3 unciaom KYO 107) nacinns sumenro
Ha TPOPOCTAHHSA 1 CXOXKICTh HACIHHA, MOPGOMETPHYHI IMOKA3HHUKH
POCIIHH, KOHUEHTPALil0 (HOTOCHHTETUYHUX IITMEHTIB y JUCTKax Ta
BMICT CTaTOJIITHOTO KPOXMAaJi0 y KOPEHEBHX YOXJHKaX, 3a YMOB
MTYy9HOI TOCyXH. B poOOTi BHUKOPHUCTOBYBANM HACIHHS SYMEHIO
3Buuaitnoro (Hordeum wvulgare L.) coprty «Omicceit» Ta Oakrtepil
Azospirillum brasilense 77 i A. brasilense 410 3 konekiii [HcTuTyTY
CITBCHKOTOCIIONNAPCHKO  MIKpOOioNorii  Ta  arpompOMHCIOBOTO
BupoOHnnTBa HAAH Vxpaimm. HaciHHA s9MeHIO BHpOIIyBaln
PYJOHHHM METOAOM Y 3BOJIOKEHOMY CTEPUIBHOMY (BiIbTPYBabHOMY
manepi y QaxTopocTaTHI Kamepi 3a OCBiTJIeHHS 16 ToamH i
temneparypu 23+1°C mpotsarom 4-x tmwxHIB. llepionnyao pyrnoHu i3
HACIHHSAM 3BOJIOXKYBaJIM CTEPHJIBHOIO BOJOTIHHOIO BOAOIO, a ¥y
BapiaHTax 31 CTBOPEHHs IITYYHOI MMOCYXH — CTEPHIHLHUM PO3YHHOM
caxaposu.

HomatkoBo  Oyslo  BHU3HAYEHO  aJAre3WBHI  BJIACTHBOCTI
BUKOPUCTAaHUX MTaMiB azocmipui. OLiHKY aKTHBHOCTI €K30T€HHHX 1
NPUKPITUICHAX JICKTUHIB TPOBOJMIM IIUITIXOM ITOCTAHOBKH PpEaKIil
TEeMariIioTHHALI 3 CYCHEH3I€I0 TPUICHHU30BAaHUX 1 BiIMHTHX
KpPOJSIYUX EPUTPOIMTIB B IMYHOJOTIYHHMX IUIaHIIETax. AHami3
OTPUMAHMX PEe3YNIbTATIB MOKa3aB, IO OLTBIIY KiTbKICTh €K30T€HHHX
JIEKTUHIB yTBOproBank Oakrtepii A. brasilense 410, ane B oxHakoBii
Mipi OakTepii 000X IITaMiB YTBOPIOBAJIH JIEKTHHH, MPHUKPIIUICHI 10
MOBEPXHI KIITHH. TakuM 4MHOM, OOUIBA IITAMHU a30CIHIPHII BOJIOILIN
NEBHUM a/IT'€3MBHUM ITOTEHIIIAIOM.

B minomy, 3a pesynpTaTamMH JIOCTIJKCHb, HE BHU3HAUYAIOCS
ICTOTHOTO  TO3WTHBHOTO  BIUIMBY  Oakrtepm3ariii A. brasilense na
NPOPOCTAaHHA 1 CXOXICTh HACIHHA SUYMEHIO, 32 BHHSATKOM BapiaHTy
JOCHiTy B MOCYLUIMBUX YMOBax — Oyyio 3agikcoBaHO HE3Ha4YHE
MIJBUIIEHHSA CXO0XOCTI HaciHHA. bakrepuszaliisi HaciHHS IITaMaMu
a30CIipuil ICTOTHO HE BIUIMBAJla HA Macy POCIUH SYMEHI0, ajie 3a
nii A. brasilense 77 BinOyBanocsi 30iJbIlICHHS JOBXHHUA HaJ3eMHOI
YaCTUHH POCIHMH. TakoX BCTAaHOBJICHO BIJICYTHICTh 1CTOTHOTO
MO3UTUBHOTO BIUIMBY OakTepu3allii HaCiHHS Ha BMICT XJIOpOQiNiB B
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JMCTKaX POCIIMH, 32 BUHATKOM BapiaHTy OOCTIAY 3 BUKOPHUCTAHHIM
cycnensii A. brasilense 77. BMmicT KapOTHHOIIIB B JINCTKAX JOCIiIHUX
POCIHH y BapiaHTax 3 OakTepu3ailiero OyB Ha PiBHI KOHTPOJIO, a 3a Jii
MOCYXH — HIJKYHM 32 MTOKa3HUKH B KOHTPOJIi, 1[0 MOXKE CBIAYUTH PO
aJlaITHBHY PEaKIlif0 POCIMHHOTO OPraHi3My Ha HECTIPUSTINBI YMOBU
PO3BUTKY.

CraTomiTHUA KpoXMallb, IO 3HAXOAMTHCS Y KOPEHEBOMY
YOXJIMKY, Maibke HE BHUTPAYAETHCS y NPOLECi KHUTTETISUIBHOCTI
pociauHHOTO OpraHi3Mmy. lIpore, 3a #ii minBuIeHOT Temreparypu abo
32 YMOB HEJOCTaTHBOTO 3BOJIOXKCHHS BiAOyBa€ThCS HOTO TiApOIis.
Yum Oinblie KpOXMANIO TigpoJli3yBajloch, THM MEHIIE POCIUHA Mae
CTIMKICTh IO TIOCYXHW. 3aBISKHA BUSBICHHIO KiTBKOCTI CTaTOJITHOTO
KPOXMAJTIO, IO 3aJIUIINBCS, MOKHa POOUTH BHUCHOBKH IIPO CTIHKICTh
COpPTYy 110 TiJBHIIEHOI TeMmmepaTypu abo mocyxu. B mexkax maHoro
JOCII/DKCHHSI, 3a BIUIMBY IOCYXH, BMICT KPOXMAII0 y KOPEHSX
POCIMH, HACiHHS SKMX HE MiUIAraio OaKTepw3aiii, 3MEHITyBaBCS
Maibke y aBa pasu. Ane 3a Oakrepu3allii, BMICT CTaTOJiTHOTO
KPOXMaTi0 30UTbIIyBaBcsi, NPUYOMY, SIK 32 YMOBH JOCTaTHBOTO
3BOJIOXKEHHS, Tak 1 3a mii mocyxu — y 1,1-1,3 pasu. Takum duHOM,
OTpUMaHi pe3yJabTaTH CBig4aTh MPO IMO3UTHBHHN BIUIMB OakKTepin
pomy Azospirillum Ha cTiliKiCTh SYMEHIO AaHOTO COPTY JI0 MOCYXH.
3ayBa)kMMO, 110, NpU NOPIBHAHHI edekTiB OakTepuszauii pi3HUX
ITaMiB a3ocipui, Okl eekTuBHUM BusiBuBCs A. brasilense 77.

Takum ymHOM, Oakrtepii pomy  Azospirillum  moxyTs
HiJIBUIIYBAaTH CTIMKICTh 3JIAKOBUX POCIUH JI0 YMOB HEIOCTaTHHOT'O
3BOJIOKECHHS.  [IepCIeKTHBHICTD a30CHipWiI SK AaKTUBHOTO AareHTy
OakTepiabHUX JOOpHB 0OyMOBIIEHa IX BJIACTHBOCTSAMH a caMe,
3ATHICTIO KOJIOHI3yBaTH TIOBEPXHIO KOPEHIB POCIHH, 30KpeMa,
3aBISKH  JIGKTHHOYTBOpeHH.  OkpiMm  Toro,  Azospirillum
BIZIPI3HSIOTBCST  PI3HOOIYHMM  TPUCTOCYBAILHUM — METa00Ii3MOM
BYIJICHIO Ta a30Ty, MO CIpHSE IX aJanTaiii JO YMOB 30BHIIIHBOTO
cepemoBuiia 1 OOYMOBIIOIOTH IHHICT TijJl Yac CTBOPEHHS
Oilonpenaparis.

Criucok sitepatypu
1. Cassan F., Coniglio A., Lopez G., Molina R., Nievas S. et al.
Everything you must know about Azospirillum and its impact
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OCOBJIMBOCTI YJIBTPACTPYKTYPHU JIMCTKIB
MICKAHTYCA I'I'AHTCBKOI'O (MISCANTHUS
GIGANTEUS J.M. GREEF & DEUTER EX HODKINSON AND
RENVOIZE)

I'epu H. B., Xomiubka A. b

TepHONIBbCHKHIA HAITIOHATBPHAN TIeIarOT19HNN YHIBEPCHUTET iMEHI
Bononumupa I'natroka

E-mail: herts_nv@chem-bio.com.ua; khomitska@chem-
bio.com.ua

YbTpacTpyKTypa MOBEPXHI JIUCTKIB € KIIIOYOBUM aCHEKTOM,
0 BIDIMBaE Ha (i3iONOTIYHI TMPOIECH POCIMHHU, 30Kpema, Ha il
pOAMXOBHiA amapar. Mickantyc rirantcekuii (Miscanthus giganteus)
BU3HAHUN SIK TOTEHI[IHE JpKepeso OiomMach il BHUPOOHMIITBA
eHeprii, TOMy AOCHiKEHHS HOro YIbTPacTPyKTYpU € aKTyaJbHUM
3aBJaHHAM. VIOro BHCOKMII piBeHb BpPOXKAMHOCTI Ta 3JaTHICTH
ajanTyBaTHCS JO PpI3HUX KIIMAaTUYHUX YMOB pPOOHTH #oOro
npuBabIMBUM 00'€KTOM gociikeHHA. JlochmimkeHHs wiel TeMu
BIIKPMBA€E MHUISAX JUIA KPalIOro PO3YyMiHHS aJaNTHUBHHUX MeEXaHi3MiB
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Ta eHeprerui [1].

MeTtoro noCTiHKEHHS € BUBYCHHS YIBTPaCTPYKTYpH JUCTKIB M.
giganteus 3 MeTOr BUSIBJICHHS aJalTUBHUX CTPATErid 1€l POCIMHU
JO pI3HMX yMOB CepeloBHIIA Ta ii MOTEHUialdy AJS HPOMHUCIOBOTO
BUKOPHCTAHHS.

OCHOBHOIO iJ€€I0 JOCHIDKEHHS € Te, IO YIbTPacTpyKTypa
JHUCTKIB MICKaHTyca TiraHTCBKOTO BifoOpakae #Oro amanTHBHI
MOXJIMBOCTI Ta e(QEKTUBHICTh BHKOPUCTAHHS pecypciB. Mu
MIATBEPIKYEMO TIe, BUBYAIOYH HOro Mopdosoridyai ocoOnMmBOCTI Ta
CTPYKTYpHI aganTarii.

VnbrpactpykTypa nucTtkiB M. giganteus € ckiraaHoo Ta g100pe
aJlaTOBAaHOI0 10 Pi3HOMAaHITHMX yMOB cepemoBuma. Lli amarrrarmii
MO>KHA CTIOCTEPITaTH Ha PiBHI KJIITHHHOI Ta TKAHWHHOI OpraHi3alii.

[lo-miepiie, BaXKJIMBOK OCOOJMBICTIO € BHCOKa IIUIBHICTh
npoauxiB. [Ipoguxu € MIKpOCKOIIIYHUMH yTBOpPaMH TSl 30€peKeHHS
BOJM B POCIHHI IUISXOM 3MEHIICHHS BHIAPOBYBAHHS Ta KOHTPOIIIO
BojHOTO OanaHcy. KpiM TOro, HasBHICTh BOCKOBHX IOKPHUBIB Ha
MOBEPXHI JIUCTKIB € IIe OJHICI0 aJanTUBHOI OCOOJMBICTIO, SKa
3amo0irae BTpaTi BOJIOTH MUIIXOM BHITapoByBaHHA. lle cmpuse
e(eKTHBHOMY yTPHUMYBAHHIO BOJOTM BCEPEIWHI TKAaHWH, IO
0CO0JIMBO BaXKJIMBO B YMOBAax IMOCYILIUBOCTI a00 HU3bKOI BOJIOTOCTI
noBIiTps [2, 4].

3 iHmoro OOKy, CTPYKTYypHI ajanTtaumii JUCTKIB MiCKaHTyca
riraHTCHKOTO  JIONIOMararoTh  3a0e3meynuTH  eDeKTUBHICTH Y
¢dorocunresi. Po3BuHyTa crcremMa mapeHXIMH BHYTPINIHIX TKaHWUH
MIBUJIKO PO3IIOJUISE OPTraHiYHi CIIONYKH, SIKi YTBOPIOIOTHCS ITiJ[ 4ac
¢dotocuHTEe3y, 3a0€3MeUy0Ur X JOCTaBKY J0 IHIIHNX YAaCTHH POCIUHU
JUIE BHKOPHCTaHHS a00 HAKOMHWYEHHS. TakoXk, HAasBHICTb BEIHKOi
KUTBKOCTI XJIOPOIUIACTIB y KIIITUHAX JINCTKIB € BAXKIIUBUM (PAKTOPOM,
SKHW MABUIIYE TPOJYKTUBHICT MOTJIMHAHHS Ta 3aCBOEHHS CBITJIOBOI
eHeprii.

V uinomy, yapTpacTpykTypa JucTkiB M. giganteus BizoOpaxkae
Horo ckimazHi ajanramii A0 Pi3SHOMaHITHUX YMOB CEPEJOBHINA Ta
3a0e3neuye ONTUMAIbHI YMOBH JUISI JKATTEISUIBHOCTI Ta POCTY
pociunu [3, 5].

HocmikeHHs: 103BOJISIE  3pO3YMITH  ajanTalliifHi cTparterii
M. giganteus y KOHTEKCTi HOro TMpOAMXOBOTO amapary Ta
kcepoMopdHocTi. L{e Moxke MaTh Ba)kJIMBE 3HAUYEHHS JIJIS TIOAJIBIIOTO
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BUKOPUCTAaHHS PpOCIMHM Yy BHUpOIIyBaHHI nis Olomacu Ta
0l0CHEpPTeTHKH, a TAKOK y BUBYCHHI 11 €KOJIOTIYHOI poji B 6ioTomax,
Je BOHAa TONIMpPEeHa. Pe3yiabTaTH MOCHIMXKECHHS MOXYTh OyTH
BUKOPHUCTaHi I PO3pOOKH HOBUX COPTIB POCIHH, SIKi OyIyTh OiibIn
aIalITOBaHUMHU JI0 YMOB 3aCyXH T4 MArOTh BEJWKHUN TOTCHIAN JJIs
BUKOPHCTaHHS Y CLIBCHKOMY TOCITOJIAPCTBI T €HEPTETHIII.
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OCOBJMBOCTI CE30HHOI JTMHAMIKH ITOKA3HUKIB
®OTOCUHTETUYHOI MPOAYKTUBHOCTI TA
JAENNIOHYBAHHS OPTAHIYHOTI'O BYTJIELIO B

MOHOJOMIHAHTHUX YI'PYIIOBAHHSX ELYTRIGIA
INTERMEDIA TA ARRHENATHERUM ELATIUS

Hinux H. I1., 3aimenxo H. B., Uynoscbka O. I1.,Xapurtonosa I. I1.

Harmionansauit 6oraniunuii cax im. M.M. ['pumika HamionansHoi
akajemii HayK YKpaiau

E-mail: nataliya didyk@ukr.net

Baxxnuporo OiocdepHOr0 (QYHKIIIEI POCIMHHOCTI € 3B'I3yBaHHS
BYIJIEKHCIIOTO ra3zy atMocepy Ta ACMOHYBaHHS HOro B KOMIIOHEHTaxX
¢itomacu. JlydHi OGioreoneHO3W MarOTh BENHKI 3armacu IpyHToBOro C
BITHOCHO JI0 iX IUIOIII, i B 3aJIEKHOCTI BiJI IX CTaHy, MOXYTbh OYTH SIK
NOTYKHUMHU JKepeslaMHi, Tak 1 IOIJMHA4YaMH BYIJIEKUCIIOTO Tasy
(Reed et al., 2022; Bowman et al., 2024). HdocmimkeHHs TipChbKUX
nykiB Ceeppu HeBanu, mokasaio, 1110 HEYIIKO/PKCHI aHTPOIIOTCHHUM
BIUIMBOM TIPHPOJHI (iToleHo3u 3aaTHI AenoHyBatu noHan 0,57 kr
Byrueio ado 2,13 kr CO; ekBiBasieHTy Ha M? Ha PiK, 0 MEPEBUIILYE
MOKAa3HUKH ISl TPOMIYHMX BIiYHO3EIEHWUX JICIB 1 TPOMIYHUX
topdosumr (Reed et al., 2022). V Ttoii yac sk jgerpazoBaHi TripcbKi
nyku Oynu joxepenom C B atmocdepy, Bukuaatoun noHan 0,39 xr C
a6o 1,45 xr CO, exsiBanenty Ha m? Ha pik (Reed et al., 2022).
BigHoBieHHST  TpUPOAHOI  JIyYHO-CTENOBOI  POCIMHHOCTI €
aKTyaJbHUM, 3 TOYKH 30py OOMEXKEHHS 3POCTaHHS KOHLEHTpaLii
MAPHUKOBUX Ta3iB B aTMocdepi Ta, MOB A3aHMUX 3 IUM, KIIMaTHYHUX
3miH (Reed et al., 2022; Bowman et al., 2024).

Ha croroani B YKpaiHi iCHye BETUKHUI pe3epB MO MiABUIICHHIO
yrunizanii CO; 3a paxyHOK BiJHOBJICHHsI IPUPOAHOI JTyYHO-CTETIOBOI
POCIIMHHOCTI Ha TIOKMHYTHX TOJISIX, MACOBHUINAX, 3a0pyIHEHHX,
JISTpaJIOBaHUX Ta €pPOJOBaHMX 3eMJisiX. Ha BigMiHYy BiA JIiCOBUX
€KOCHCTEM, NpUPOAHA Ta  HANIBOPUPOIHA  JIyYHO-CTENOBa
pocnuHHICTE YKpaiHM € MNpakTUYHO HE JJOCHHKEHOI B IUIaHi
CEeKBecTpallii TapHUKOBUX Ta3iB.

OO0’ eKTOM HaIIMX JIOCIIIPKEHb OyJIM MOHOIOMIHAHTHI (4acTKa
noMiHanta >70% NPOEKTUBHOIO MOKPUTTA) YIPYNOBAaHHS JIY4HO-
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cTenoBux reMikpuntodiri mupito cepenuboro (Elytrigia intermedia
(Host) Nevsk) Ta paiirpacy Bucokoro (Arrhenatherum elatius (L.)
P.Beauv. ex J.Presl & C.Pres), sxi 3pocraioTh Ha OOTaHIKO-
reorpadiuniii  ginsHni  «Crenum  Ykpaimm» — HarionansHOrO
ooraniunoro camy iMm. M. M. I'pumka HAH VYxkpaiam 3a ymoB
MTOMipPHOTO AQHTPOIIOTCHHOTO HaBaHTAKEHHS (pexpeariitae,
OJTHOpa30Be KOCIHHS BoceHH). OKpiM BHIIE OKpECICHHX 3/aKiB, B
JOCHTIDKEHUX YIPYMOBaHHSAX TPAIUBUIUCh He3HauHi xomimku Poa
angustifolia L., Astragalus dasyanthus Pall., Achillea millefolium L.,
Vicia cracca L., ta in. E.intermedia Ta A. elatius e mupoko
MOLUIMPEHUMH IOMiHAHTAMH JIyYHO-CTETIOBHX YTPYNOBaHb MOMipHOTO
mosicy 000X MiBKyNlb. XapaKTEpPHOI OCOOJIHMBICTIO IHX POCIUH €
MIBUAKUA PICT Ta HAKOMUYEHHS OioMacw HAJ3€MHHMU TaroHaMm,
aKTHBHE PO3MOBCIO/DKCHHS Ta 3axOIUICHHS HOBUX TEPUTOpPiM 3a
JTIOTIOMOTOF0 KOPEHEBHII. 3aBISIKH BHCOKiI KOHKYPEHTHiH 31aTHOCTI
E.intermedia ta A. elatius yTBoproroTh IIiIbHI MOHOJIOMiHAHTHI
3apOCTi 3 HU3bKOIO MPEICTABICHICTIO IHITUX BHIIB pociauH. HamzemHi
MaroHu BereTyroTh 1,5-2 Micsili, Mmiciist 4Ooro BiAMHUPAIOTh, YTBOPIOKOYN
TOBCTHH IIap MiJCTUIIKH, IO 3aTPHMYE JOMIOBY BOJIY, MOKPAIIyIOUYH
YMOBHU BOJIHOTO >KMBJICHHS POCIIMH, a 3 iHIIOrO OOKY HE MpOITycKae
JIOLIOBY BOJIOTY TITIMOOKO i1 3eMITI0, YIIOBLUILHIOIYX MiHepaltizaliiiai

MPOIIECH.
Meroro HamIoro JOCHi/pKeHHS Oyllo TIOpIBHATH CE30HHI
JUHAMIKA MOKa3HHKIB (dhorocHHTETUIHOT POJTYKTHBHOCTI

(nmucTroBUi, XMOpodinbHUIA iHIEKCH, (OTOCHHTETUYHHUN TMOTEHIIial,
KUTBKICTh XJIOPOIUIACTIB HA KIITHHY) Ta JEMOHYBaHHS OPTaHIYHOTO
BYIJICIIO (CTPYKTYpH OpraHiuHOi pe4oBHHU OioMacH Ta (GiToAeTpHUTY,
BMICT OpraHI4YHOTO Ta MIHEPaJbHOTO BYIJIEHIO Y TIPYHTI) B
MOHOJIOMiHAHTHHX yrpynoBaHHsx E.intermedia ra A.elatius.

Bin6ip 3pa3kiB pOCIMHHOIO MaTepiany Ta IPYHTY TPOBOIMIH 3a
nmonomororo mabmony 30x30 cm (n = 5) 3 TpaBHs 1o Jauctoman 2021-
22 pp., pa3 Ha Micsup Ha OoraHiko-reorpadiunid mingHui «Crenmn
VYkpainu». BukomyBanu MoHomiTH IpyHTY 3 pociumHamu (30x30x20
cM®), sxi posbupanum no Qpaxmisx (MiACTWIKA, POCIMHH, TPYHT).
Pocmuam copryBanu 1o BHJax, a IPYHT NPOCIIOBAIHM Yepe3 CHTO
(po3mip otBopiB 2 MM). OpraniuHa Maca JiaMeTpOM MEHIIE 2 MM
xapaktepu3yBaia H ropuzonT rpyHty (mmap rymidikarmii). Koxna
(pakiiis BUCYIIyBaJlaCh 10 MOBITPSHO-CYXOr'0 CTaHy Ta 3Ba)KyBaJlacs.
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3amacu OpraHiyHOi peYyoBMHM B Oyomi “TpyHT’ BHMBYANM 3a
(pakiisMu: JIETKOMiHEpalli3ylo4a OpraHidyHa pedoBHHA (TTiIACTHIIKA,
CYXOCTif, KOpeHeBHH JeTpuT) 1 crabinpHMHA Tymyc. Bwict
opraniunoro C % BHW3Ha4YanM Ha TMOYaTKy (TpaBeHb) Ta B KiHII
(nrcToman) BereTaniiHoOro Ce30HY.

IlopiBHATBEHUN  aHaAMI3 CE30HHOI OWHAMIKH  ITOKa3HUKIB
(OTOCHHTETUYHOI MPOAYKTUBHOCTI Ta JEMNOHYBAaHHsS BYTJIEKHCIOTO
rasy jgociijpkeHuME yrpynoBanHsmu Elytrigia intermedia Ta
Arrhenatherum elatius BusBUB cyTTe€BHil BIUIMB SIK (PEHOJOTIYHOI
¢da3u  pO3BUTKY TaKk 1 METEOPOJIOTIYHUX YMOB. 3pOCTaHHS
TEeMIIepaTypy, YacTOTH Ta TPHUBAIOCTI TOCYX BIITKY HETaTUBHO
BIUIMBAI0 Ha (POTOCHHTETHYHUN TOTEHI[ial MOHOIOMiHAHTHHX
yrpymnoBanb 000X 3makiB. I[Ipore A. elatius mposBisiB B oMy IUTaHi
3HAYHO OUNIBINY CTiHKICTh, HDK E.intermedia.

3a ONTHMAIFHHUX ITOTOAHUX YMOB XapaKTep CE30HHOI ANHAMIKU
BMICTy (JOTOCHHTETHYHUX IIIIMEHTIB B JIUCTKaX Ta HAKOMUYCHHS
O0iomMacu B MOHOJIOMIHAHTHUX YTPYMOBAaHHSX JOCHIDKEHUX 3JIaKiB
MaB MapaOoJIiYHMi XapakTep 3 MaKCUMyMOM Yy uepBHi (¢dasa
KOJIOCIHHS). MaKCHMaJbHOTO PO3BHUTKY JIMCTKOBA TIOBEPXHS J0CATaNA
y A. elatius B TpaBHi ((aza akTUBHOTO BiIPOCTaHHS BEreTaTHBHOI
Macw), Tofi sk y E.intermedia — y gepsHi (¢asa xomociuus). Ce30HHa
JMUHAMIKa KIJBKOCTI XJIOPOIUIACTIB Ha KINTHHY Me30(ily IHCTKIB
E.intermedia Ta A.elatius xapakrepusyBaiacs [BOMa MaKCUMyMaMH B
YepBHI Ta BEpECHi, M0 KOPEIIOBAJIO 3 CE30HHOK JWHAMIKOIO
BiJIpOCTaHHS HAJ3EMHUX MaroHiB.

3amacu 3aranmpHOi XKUBOi (iTOMack B MOHOJOMIHAHTHHX
yrpynoBanHsx A.elatius Oymu npuOiIM3HO BABIYI OUTBIIMMH HIXK B
TpaBocrosx E.intermedia. B 3anexuHocTi Bix dhasu Bereramii Bix 45 10
97% xwuBoi (iTomMacu y MOCTIDKEHUX 371aKiB CKOHIIGHTPOBAHA ITiJl
3emiiero (KopeHeBuina 3 kopeHsiMu). [lpu mpomy y A.elatius sactka
¢diTomMacH CKOHIICHTPOBAaHOI mia 3emiiel0 B cepeanbomy Ha 20%
oinbmia HiX y E.intermedia. OueBHaHO MM MOYKHA TOSICHUTH OLIBITY
CTIMKICTP IIBOTO 3JIaKy J0 €KCTPEMaIbHUX METEOPOJIOTTYHIX YMOB.

[pupict opraHiyHOrO BYIJIEHIO TYMYCY B MOHOJOMiHAHTHHX
yrpynoBanHsx E.intermedia 3a Bererariiinuii ce30H (3 TpaBHS IO
mucronan) cknanas 12% ta 17% s wapis rpyary 0-10 cm ta 10-20
cM, BigmoBigHO. B MoHOmoMmiHaHTHHX yrpymoBanHsx A.elatius
BIJIIOBI/IHI TOKAa3HUKHU Oyju OinbinuMu, 1 ckiagamu 26% ta 18%,
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BignoBigHO. Bmict MinepansHoOTro Byriemto (HCO3z) 3pocraB nuiie B
npuroBepxHeBoMy mapi rpyHTy (0-10 cM) mociimkeHnx yrpynoBaHb
Ha 50% B yrpynoBanusx E.intermedia ta va 100% — B yrpynoBaHHsx
A.elatius. Takum yuHOM, OOHIBA THUITH POCIMHHHMX YTrPYHOBaHb, SKi
3pOCTaloTh Ha OoTaHiko-reorpadivHiii minmsHIl «Cremw YKpaiHm»
GYHKIIOHYIOTH SIK “cTiK” atMochepHoro CO».

Criucok miteparypHu:
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BIIJIUB IIOCYXHU Y KPUTUYHY ®A3Y OHTOI'EHE3Y
ININEHUII HA PICT I TIPOAYKTUBHICTDb POCJIMH

Kyk O. 1.
IncrutyT isionorii pocnus i renernkn HAH Ykpainu

E-mail: zhukollga@gmail.com

M’sxka mmenurs (Triticum aestivum L.) saiimae 1o 90% o
Ol yci€ro MiIeHWIer y mociBax ycboro ceity [1]. Tlmienuns
3abe3neuye 55% ByriieBoiB i 20% Kkanopiil y xap4yBaHHI JIOJICTBA, a
B YKpaiHi i Bi/ICOTOK y MPOJOBOJIBYMX MPOJYKTaX 3HAYHO BHIIHMA.
VYposkaiiHicTh MIIEHHLI y CBITI 3pocTae npubnausHo Ha 0,9% Ha pik,
OJIHAK IIOTEHIIa] MPOAYKTHBHOCTI I COPTIB peali3y€eThCs JIUIIES
4acTKoBO. Jl0 TONOBHMX YWHHHKIB, SIKi 3MEHIIYIOTh BPOXKAWHICTBH
NIIEHUNI Yy TOCiBax BiAHOCATH TOCYXy. Apuauzalis KiIiMaTy
npu3Beia O YacTHUX Ta TPUBAIMX YMOB IOCYXH y BCIX perioHax
KyJbTHBYBaHHS IMIICHMIN, TOMY JOCHIIKCHHS MMOCYXOCTIHKOCTI
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TEHOTHITIB ~ MIICHUII  3aJIHMIIA€ThCS  aKTYaJbHOIO  MPOOJIEMOIO
Oiomoriynoi Hayku. OmHOIO 3 HAWOIMBII YYTIMBUX 10 Tocyxd (a3
OHTOTCHE3Y Yy 03UMOi M’SIKO1 TIICHUIlI € KOJIOCIHHS-I[BITIHHS, TTij] 4ac
SAKOTO 3aBEpLIYEThCS PICT MaroHa, KoJjoca, JIMCTKIB, BigOyBaeThcs
3amiIeHHS Ta 3amnigHeHHs [2]. YV medl mepiog  OHTOreHesy
BU3HAYAETHCS 3€PHOBA IPONYKTUBHICTH POCIHH, SIKA € TOJOBHOIO
CKJIaJOBOI0  BpOXKar0  MIICHWI. BusBieHo  3B’A30K MK
MPOAYKTHBHICTIO OKPEMUX POCJIMH MIIEHHIII, IHTEHCHBHICTIO X POCTY
Ta KOMIUIEKCOM TeHiB, skmii HaszBaHo “intrinsic yield genes”. Io
TEeHETUYHO OOYMOBJIGHHMX O3HAK BiJHOCSTH CKpPY4YyBaHHS JUCTKIB Y
MIICHUII B yMOBaX AeilluTy BOIU Y TPYHTI, K€ JO3BOJISE 3MEHITUTH
BTpaTH BOJAM POCIMHAMH [UIIXOM MPOJUXOBOI  TpaHCIipaii,
3IMIINTH YaCTKOBO BIIKPUTHMH MIPOIUXH HIDKHBOT YACTHHU JIMCTKIB,
3a0e3MeYUTH HAAXOMKEHHS BYIJICKHCIOTH J0 KIITHH Me30(imy,
migTpuMyBaTd (OTOCHHTE3 Ha MIiHIMAIFHOMY pPiBHI 1 PETyIIO€ThCS
nBoma jgoMiHaHTHUMH TeHamd Rli Rl mo sokamizoBani y
xpomocomax 6A Ta 4JI. BcraHoBIeHO, IO i TOCYXH 37aTHa
CIPUYMHSATH eIireHeTHYHI 3MiHK Y XpoMaTuHi, ricroHax i JJHK, ski
MPHU3BOMATh A0 AJAaNTHBHUX 3MiH y MeTabomi3Mi pPOCIWH Tifgdac
BereTaiiitnoro nepiony [3].

Hamumu nonepeiHiMU AOCTIPKEHHSIMHA BUSBJICHO, IO YMOBH
TPyHTOBOI TOCYXH Yy a3y KOJOCIHHA-IBITIHHSI POCIMH O3UMOIi
NIICHUIl HEraTHBHO BIUIMHYJIM Ha peai3amilo iX MpOIyKTHBHOTO
noreHmiany. YacTuHa COpTIB J1iCO-CTEMOBOrO E€KOTHITy 3MCEHIIYBasa
NPOIYKTHBHICTE 32 paxyHOK O3epHEHOCTi Kosoca. COpTH CTEHOBOTO
€KOTHITy BiJIpPI3HSUIUCH BHIIOI BHUTPUBAIICTIO JO YMOB IOCYXH
HOPIBHSHO 3 COpTaMu Jico-crenoBoro ekoruny [4,5]. Metoro naHoi
poboTi Oyno BHBYEHHS 3B SI3Ky POCTOBHX IIPOIECIB Yy POCIHH
TMIIIICHAI]l HOBUX COPTIB 3 1X MPOJYKTUBHICTIO B yMOBax HeQiluTy
BOJIM Y TPYHTI y KpUTHYHY (pa3y OHTOTEHE3y KOJIOCIHHS-I[BITIHHS.

06’exTaMu JOCIHKEHB Oy copTH mmeHui M’ skoi (Triticum
aestivum L.) o3umoi Uwurupunka i Jxamana, siKi BUpPOLIyBaJd B
yMoOBax BererauiHux gocnifis y 2023 poui. MiHepaibHe KUBICHHS
craHoBuI0 Nigo P16 Kieo 32 m1irouoro pedoBruHO0. BigHOCHY BOOricTh
TPYHTY y KOHTPOJIbHUX BapiaHTax MiATpuMyBaid Ha piBHI 70% Bin
noBHOi Bonoroemkocti ([1B). V pmocmimuux Bapiantax y dasi
KOJIOCIHHSI-IIBITIHHSI 3MEHIIYBAJIX BOJOTicTh TpyHTY 1030% IIB, sky
BUTPUMYBIN TPOTATOM § Ji0, MICIs YOro POCIMHU TIOBEPTAIN Y
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PEKUM ONTHUMalIbHOTO 3abe3nedeHHst BoAo0. [loBTopHICTE mocmimy
n’satupasoBa. [Iporsarom 1ocimigy BU3HAYAIM IUIONIY JIMUCTKOBOI
MOBEPXHi, JOBXHHY MIXBY3JiB, po3MipH Kojoca, marosis. Ilicms
JO3piBaHHA POCIMH TIPOBOAWIM aHAlli3 CTPYKTYpU BpOXKalo.
Pesynpratt  00poONIEHI CTATUCTHYHO 3a JIOMIOMOTOIO TIPOTPaMuU
ANOVA.

Bcranosneno, mo neinut Boau y IpyHTI y a3y KOJOCIHHS-
UBITIHHA 3aTPUMYBaB PIiCT MaroHiB y JAOBXHHY Yy TMIICHHI COPTIB
Uurnpuaka i [xamana. Y copry Uurnpusaka picT roJIOBHOTO IaroHa
NPUNUHABCSA Ha MOYATKy MAii MOCYXHM 1 HE BiJHOBIIOBAaBCS Mmicis il
NPUIUHEHHS, BOAHOYAC Y MIICHUI copty J)kamana picT roJoBHOTO
MaroHa yIOBIMBHIOBAaBCA, allé HE TMPHUIMHABCA B yMOBax NediluTy
BOJIM, 1 OCTaTOYHA HOTO 3yMUHKA BiAOyBallach MICIIS 3aBEpIICHHS il
nocyxu y asi ¢popmyBaHHs 3epHiBKU. KiHIIEBI po3Mipu TOJOBHOTO
MaroHa y JMAOCHITHUX POCIHH 3ajmumwmwinch MeHmmMu Ha 10-15%
TIOPIBHSHO 3 TAKUMH Y POCIHH KOHTPOJIBHOTO BapianTy. biuHi maronu
nmeHnni  coptiB Yurmpunka i [kamana BincraBanu y pocTi
MOPIBHSIHO 3 TOJOBHMM TIarOHOM B YMOBax ONTUMAalbHOTO
3BOJIOXKEHHS TPYHTY 1, 0COOJIHBO, 3a il mocyxu. BinHOBIEHHS MOJIUBY
MPUCKOPIOBAIO PIicT OIYHHMX MAroHiB JOCHIJHHX POCIWH, OJHAK iX
KiHIIEB1 PO3MIpH 3TMIIMIACH MEHIIUMH TIOPIBHSHO 3 KOHTPOJIbLHUMH
pocnuHamu Ha 15-20%. Y mmenuni coptiB Ynurupunka i Jpxkamana y
¢azi KONOCIHHA-IBITIHHSA pICT maroHa BiAOyBaBCS 3a pPaxyHOK
BUJIOBKEHHSI T1JIKOJIOCOBOTO MIXKBY3JISI, PO3MIpPH SIKOTO 1 BIUIMBAJIHA HA
JOBXKHHY TIarOHiB. YMOBH IOCYXH TPHUIUHSIM HApOCTaHHS IUIOII
JIMCTKOBOI MOBEPXHI y 000X copTiB. OnTUMi3aLis BoJ03a0e3MeUeHHS
y (a3l popmyBaHHS 3epHA HE MPU3BOAMIIA JIO BITHOBJICHHS POCTY
muctkiB. [Tiguac mo3piBaHHS MIIEHUIN BiIMUpPaHHS JIMCTKIB Y POCIIUH,
SKi 3HAXOJUIINCH B YMOBaX IOCYXH, BiI0yBaIOCHh MIBHUIIIE TTOPiBHSIHO
3 TAKUMH X 32 YMOB IMOCTIHHOTO ONTHMAJIBHOTO 3BOJIOXKEHHS. Jlist
MOCYXH CIPUYMHSIIA TaJbMyBaHHS pOCTy Kosoca. [licist moBepHeHHs
pOCIMH [0 YMOB ONTHMAQJIBHOTO 3BOJIOKEHHS pIiCT  Kozoca
BiZTHOBJIIOBABCS, OJJHAK MaKCHMajJbHAa Maca KOJOCa, SIKYy BHSIBICHO Y
¢dazy mojouHoi cTHriIocTi 3epHa, Oyna Ha 10-15 % MeHmiow y
JIOCITITHUX POCIIHH TOPIBHSHO 3 POCIMHAMHU KOHTPOJIIO.

AHalli3 CTPYKTYpH BpOXar0 BHUSBHB, LIO0 YMOBH IIOCYXH
NPaKTUYHO HE BIUIMHYJIM Ha MPOJAYKTHUBHY KYIIUCTICTH POCIIHH, SIKa
CTaHOBWJIHN Y cOpTy UNTHpUHKA B KOHTPOJI 2,3 MaroHu Ha POCIUHY, Y
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pocmigi- 2,1, y copry Hxkamana —sigmoBigno 2,1 i 2,0. Pocnunm
KOHTPOJIIO IIIEHUIl copTy Uuruprxka copMyBaiy B CEpeAHBOMY 110
77 3epHIBOK Ha pOCIHHY, copTy Jkamama -72, pOCIMHHU JTOCIITHUX
BapiaHTiB copty YurupuHka mo 46 3epHiBOK, copTy lxamana -57.
Maca 3epHa Ha pOCIMHY y KOHTPOJIBHUX POCIHH cOpTy UurupuHka
craHoBmia 2,2 1, copty [xamama -1,4 r, mMaca 3epHa IOCIITHHX
POCIHH y IMX COPTiB ckiagana BianmosigHo — 1,3 ri 1,1 r. Maca 1000
3€pHIBOK Y KOHTPOJILHUX POCHH copTy Unrupunka ctanoBuia 47,5 T,
nmocmiganx -44.9 r, y copry xamana Biamosigao - 40,1 Ta 36,2 1.

TakuM YWHOM, TIOTIpIIEHHS BOJA03a0e3MeueHHs] POCIMH
TMIIEHUIII 03UMOI COPTIB iHTeHCHBHOTO THITy Unrnpunka i Jxamana y
a3y KOIOCIHHA-IBITIHHS CIPUYMHWIO TPHUTHIYEHHS POCTOBUX
MPOIECiB Y TAaroHax, 3MEHIICHHS IUIONIl JIMCTKOBOI TOBEPXHI,
JOBXWHHM BEpPXHIX MDKBY3MIiB, $Ki € BaXJIUBUM JDKEPEIOM
¢doTtoacuminATiB A (GOPMYyBaHHS Ta HAIHMBY 3€pHA. 3a 3€PHOBOIO
MPOAYKTHBHICTIO pociuH copT J[kamana OyB OUTBII BUTPUBAIHM,
onHak 3a macoro 1000 3epen - copT Uurupuska, sSsKuii KOMIEHCYBaB
BTpaTy KIUIBKOCTI 3€pHIBOK 3a paxyHOK ix Macu. OTke, BHCOKa
YYTIUBICTh COPTIB O3UMOI MIIEHHMII O 3a0e3MeYeHHs BOIo0 y (azy
KOJIOCIHHSI-LIBITIHHSI 3/JaTHA CIIPUYHMHATH BTPATH BPOXKAIO 33 paXyHOK
3MEHIIIEHHS 3E€PHOBOI MPOJYKTHBHOCTI OKPEMHUX POCIMH Ta Mach
3epHIBOK.
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ACHEKTH IOCYXOCTIHKOCTI JEKOPATUBHUX
JAEPEBHUX BUIB POCJIUH sIK EJIEMEHTIB
O3EJIEHEHHS MICT

3eaincbka A. B., Hecteposa H. I'.

HanionaneHuii yHiBepcuTeT OiopecypciB Ta MPUPOAOKOPUCTYBAHHS
VYkpainu

E-mail: alinka.zelinska@gmail.com

[MocyxocTilikicTh — 1€ 3HaTHICTh KYJIBTYpPHHX POCIIHH
MiATPUMYBAaTA CBi PICT 1 PO3BHTOK B YMOBax Ae(ilIUTy BOJIOTH.
CTiliKiCTh POCIHH JI0 MTOCYXH, CTIHKICTh POCITHH 110 Ne(illuTy BOAA —
30ATHICTh POCIWH BW)XKHBAaTH B CEPEAOBHINI, L0 He 3abe3meuye
Oprafi3M  JIOCTaTHBOK  KUIBKICTIO  BOIW. MexXaHi3MH, IO
3a0e3MeuyroTh  BMKMBAHHA, MOXYTb OyTH  MOpP(OIOTIYHNMH,
¢izionoriunumMu Ta OloxiMiuHUMU. [leski 3 IMyHHMX MEXaHI3MIB €
aJlalTUBHUMH, YCIQJKOBAaHMMHU, a JeAKI € aKIiMaTU3aliiHUMH,
O3HaKaMH, SIKi 3’SBISIOTBCA IMiJ 9Yac CTpPeCy 1 He MepeaaroThes
HACTYITHUM MOKOJTiHHsM [1].

I'moGanbHe MOTEIUTIHHS — cepio3Ha MpobiemMa, sika HeraTUBHO
BIUTBA€E Ha eKocHcTeMH IutaHeTH. [locyxa Moxke OyTn aTMochepHOIo
MOCYXOI0, TOOTO HU3BKOIO BiTHOCHOO BOJIOTICTIO MOBITPSI, IPYHTOBOIO
MOCYXO010, TOOTO HU3bKUM BMICTOM BOJHM B IPYHTI, a00 (i3ionoriyHoro
HIOCYXOI0, ITOB’SI3aHOI0 13 3aCOJICHHSAM IPYHTY a00 3aMep3aHHSIM BOAU
B IpyHTi [2].

[Tpu iHTpOAYKIIT JEpEBHUX POCIHH BaXKIMBO BPaxoBYBAaTH iX
CTIMKICTh JIO MOCYIUIMBUX YMOB. IloCcyXOCTiiiKi POCIMHHM MalOTh
OilplIe IIAHCIB BIKUTH B MOCYLUIMBUX YMoBax. llepeHeceHHs
BOJIHOTO JedinuTy nepenbadae cHHTE3 NPOIiHY, OeTaiHy, NeTiapuHy
Ta ocMoTHHY. KokHa pocniHa Mae eBONIOINiiHO chopMoBaHi Ta
TeHEeTUYHO 3akpimieHi mMop¢o-aHaTomiuHi Ta (¢izionoro-6ioxiMiuHi
oco0auBocTi. 11i 0cOOIUBOCTI BU3HAYAIOThH aJanTaIliiHUN ITOTCHITiAT
pociuHYU, TOOTO il 3/aTHICTh MPUCTOCOBYBATHCS JI0 MIHIUBHX YMOB
cepenopuia. [linTpumMka cTabiIEHOTO BOAHOIO OaJIaHCY € KIIHOYOBUM
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¢bakTopoMm I ajganTanii pociMH A0 HMOCYHUIMBHX YMOB. THUMuacoBa
HecTaya BOAM [y>K€ HEraTMBHO BIUIMBA€ HA POCIHMHH, OOMEXYE
(oTOoCHHTE3 1 3aCBOEHHS IMOKUBHHUX PEYOBHH, IO MPHU3BOAMUTH O
3HIKEHHSI KUTBKOCTI Ta SIKOCTI BPOXKar0.

Hacmimkmr  mocyxu  MOXYTh  TPOSBIATHCA 3 PI3HOIO
IHTEHCHBHICTIO 3aJIE)KHO BiJl BWAY PpOCIWH, THITy TIPYHTYy 4YH
reorpadiuHoro  perioHy. Peami3oByeTbCsl  KHUTTE3NATHICTH  Uepes3
OKpeMi mapameTpH afJanTUBHHUX O3HAK 1 BIACTHBOCTEH, 3B’S3KiB, LIO0
3a0e3MeuyoTh NpUTaMaHHy 3JaTHICTh TOMYJAIii  OpraHi3MiB
NiATPpUMYBAaTH pIBEHb CHCTEMHOI oOpraHizamii, HEoOXimHUHN A
30epekeHHs 0a30BMX i (DYHKIH: BiJHOBJICHHS, pO3CCIICHHS Ta
€BOJIIOLII].

JKuTTeBicTh - 16 KOMIUIEKCHA XapaKTePUCTHKA, IO IHTETPYeE
SKICHI Ta KUIBKICHI TapaMeTpu pO3BHUTKY W pOCTy OcCOOWHH,
BimoOpakatoun ii 3aranpHuiA cTaH. Llel moka3HWK Jae ySBICHHS PO
OloyoriyHMN TOTEHIIan OCOOWHHU, ii CTIMKICTh JO HECHPUSTIHBHX
(bakTopiB cepeloBHINA, a TAKOX IPO 3arallbHUM CTaH MOMYJIALIl.
SKicHI TapamMeTpH JKHUTTEBOCTI POCIHMHU XapaKTePH3YIOTh CTYIIiHb
PO3BUTKY BETETATHBHHUX 1 PENPOIYyKTHBHHUX OpraHiB, (piziomoridHuit
cTaH 0coOMHU Ta 11 ()eHOJOriYHI OCOOIMBOCTI. AJANTHUBHICTH - 1€
BJIACTHUBICTD )KMBUX OpPTaHi3MiB MPHUCTOCOBYBATHCS 10 3MIHHUX YMOB
CepeoBHILIA.

OriHka piBHS JKUTTEBOCTI TOIMYJISAIIA € BOKIUBUM 3aBIaHHSIM
€KOJIOTIT Ta MOMyJIAIiiHOT Oioyiorii. Po3yMiHHS MeXaHI3MIB ajanTarii
Ta (aKTopiB, IO BIUIMBAIOTH HAa AaJaNTHBHY 3[aTHICTb, A€ HaM
MOJJIUBICTh Kpalle PO3YMITH KHUTTS POCIMH Ta iXHIO pOJb B
EKOCHCTEMAaX.

BukopucTaHHS TOCYXOCTIHKHX POCIMH MOXE JONOMOTTH
30epertu  OIOpPI3HOMAHITTS Ta EKOCHUCTEMH, SKi 3aleXaTh BiX
abopureHHux pociuH. lle Takok MOXKe JJOTOMOITH 3MEHIIUTH
HETaTWBHI HACHIJIKK 3MIHM KJIIMaTy Ha MicTa Ta HaBKOJIHIIHE
CEpEIOBUILLE.

IIpu BuOOpi pociamMH 11 O3€JCHEHHS BAXIMBO BPaXOBYBATH
KIIIMAaTU4HI YMOBH, THIT IPYHTY, OCBITJIICHHS Ta iHIII dakTopu. [cHye
HNIMPOKUN CIEKTP TOCYXOCTIHKHX POCIHH, BKJIIOYAIOUH JIepeBa,
YarapHUKH, KBITH Ta TpaBu. J[esKi nomyspHi NOCYXOCTIMKI pOCIHHU:
JlaBaH/Ia, eXiHales, OUUTOK, FOKKa, OapOapuc, suiselps [3].

Micbke cepenoBHIlle Ma€ psJi OCOOIHMBOCTEH, SIKI 3HAYHO
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BIUTMBAIOTh Ha XiJl dKUTTEBUX MPOIICCIB 3€JICHUX HacaPKeHb. MichKke
CEPENOBHINE MAa€E PSIA OCOOIMBOCTEH, SKi 3HAYHO BIUIMBAIOTH HA XiJ
JKUTTEBHUX TIPOIICCIB 3CJICHUX Haca/KeHb, Ha BiIMIiHY BiJl HEXUBUX
aKTHUBIB, JIpeBa MAaIOTh XUTTEBUH pecypc 1 Mepiof], MPOTATOM SKOTO
BOHH BOJIOJIIOTh HAWBHIIMMHU SIKICHAMH TOKa3HUKaMH BIUTUBY Ha
JTOBKIJIIS.

OTxe, 3eleH] HacaPKEHHS — i€ HE JINIIE eCTETUYHUH €IeMEHT
MICBKOTO CEpeloBHINA, a U BaxJMBUN (DAaKTOp, MO BIUIMBAE Ha
3M0pOB'S MroAeit Ta ctaH AOBKLLIL. OXOpoHA Ta PO3BHUTOK 3EIICHUX
Haca/DKeHb — I1¢ 3arajbHOJICpXKaBHE 3aBJaHHs, IKe MOTPEOye yBaru ta
BiJINIOB1IaJIbHOCTI 3 OOKY BJIaJIH, TPOMAJICHKOCTI Ta KOYKHOT JIFOAMHU.
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BusnauenHs reorpadigHOro MIOXOJKEHHS
CIJIbCBKOIOCITOIAPCHKOI MPOIYKIT Ma€e BEJIMKE 3HAYCHHS B yMOBax
riobanmizawii, amke TMOMMPEHHS TOBAapiB 3apa3 Maike Hemae
TEPUTOPiaTHLHUX 00MexeHb. OTKe, TOCTae MUTaHHS, K MiHIMI3yBaTH
py3uKH (anbcudikalii, amke pi3HHULS Y Miclli BHPOIICHHS MEBHOI
KYJIbTYpH Ma€ 3HAYHWWA BIUIMB Ha 11 SKICHI XapaKTEpUCTHKH, SIKi Y
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CBOIO Yepry BIUTUBAIOTh HA LIHOYTBOPEHHsS. OKpiM TOro, MOYMHAIOYN
3 MOMEHTY IOBHOMACIITAaOHOTO BTOPTHEHHS 0arato BITYH3HSIHOI
NpoAyKWii Oyjio HeneraJbHO BHBE3EHO 3a KOPAOH, TOMY po3poOka
AKICHUX 1HCTPYMEHTIB [UIsl JeTepMiHallii reorpadiyHOro MOXOMKEeHHS
€ SIK HIKOJI aKTyaIbHOIO.

CranoM Ha CBOTOAHI po3poONeHO ©OaraTo METOMIB, SKi
JO3BOJIAIOTH  BIACHIAKYBaTH  MOXOMkKeHHs  mpoxykmii.  [lo
HalnonyJspHimmx MoxHa 3apaxysaru: ICP-MS (Inductively coupled
plasma-mass spectrometry) — wmac-CrieKTpOMeTpis 3 IHIYKTHBHO
3’s3aHor0  miasmoro, GC-MS  (Gas  chromatography—mass
spectrometry) — ra3oBa XpOMaToO-Mac-CIICKTPOMETpIs, CEHCOPHIi
texuomorii (sax «electronic» nose technology), NIR (near-infrared) —
CrieKTpoMeTpis OmmkHBOI cepeanboi  obOmacti, HPLC  (high-
performance liquid chromatography) — BucokoedexkTnBHa pimuHHA
xpomatorpadis Ta iu [1].

3nakoBi ( mar. Gramineae) — poarHa OJJHOIOIBHUX POCIIHH, SKa
Hamiuye 0au3pko 12 000 BHIIB Ta Ma€ BENMKE KOHOMIYHE 3HAYCHHSI.
Jo 3makoBHX HaleXaThb Taki KyJIbTYpH SIK: MIIEHHIS, OBEC, PHC,
SYMiHB, TIPOCO, KYKypyA3a, 0amMOyKk. BpaxoByroun, o AaHi pOCIHHH
Ta BHpPOOM 3 iX BHMKOPUCTAHHSIM 3aliMarOTh BEIUKUI BiJICOTOK
rIo0albHUX MPOJIOBOJNILYMX 3aIlaciB, BXKe TNPEICTABICHHI HAYKOBI
myOJTiKaIii CTOCOBHO IaHOTO MHATAHHS.

Hampuxman, y crarri 2017 poxky mnpoaHamizyBald 3pa3Ku
mmenuni gecard remorumis 2010-2011, 2011-2012 ta 2012-2013
POKiB 3 TpbOX pi3HMX perioHiB. CymapHo OyJo 3i0paHo 270 3pa3kiB Ta
MPOBEJICHO aHali3 eleMeHTHOTO ckiany (Mg, Al, Ca, Mn, Fe, Cu, Zn,
As, Sr, Mo, Cd, Ba, Pb).

Byno Bukopucrano OaraToakTOpHWUH IUCTIEPCIHHUMIA aHAai3
JUIS BU3HAUCHHS BIUIMBY T'€HOTHITY, PETiOHY, POKY 300py BpOXaro Ta
1X B3aeMOil.

Pesynbratn nmociijpkeHHs OyjM HAcTYIHI: BapiaTUBHICTH Mn
(34,2%), Sr (39,6%), Mo (35%), Cd (78% ) Haiibinbm TiCHO
noB's13aHuit 3 perioHoM; Ba (27,3%) — 3 TEHOTHIIOM; iHIII €IEMEHTH —
pik 300py Bpoxaro. [lJis CTBOpPEHHS JMCKPUMIHAHTHOT MOJeni 3
HaHOUIbII TOYHMM piBHeM Kiacuikarii (98.5%) Oyio BpaxoBaHO
Takox BMicT Mn, Sr, Mo i Cd [2].

VY crarri 2020 poky, OCHOBHY yBary OyJo CIIpSIMOBAHO Ha pHC.
s kymbTypa, sIK 1 psja IHIIMX BaXIUBUX JUIL  CIJTLCBKOTO
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rocroiapcTBa mnpencraBHukiB Gramineae, mae IIUPOKUE Jiama3oH
IiH: BiJ HU3BKHAX 10 TPEeMiyM-CerMeHTy. BurumBaroun 3 nboro, 0yso
NpPOBENEHO JOCTIDKEHHS, J€ ONHCAaHO JBOPIBHEBHH PEXHUM
KOPOTKOTPUBAJIOIO CKPUHIHTY 13 3acTocyBaHHsSM TexHosorii NIR
(Near Infrared technology) y xomOiHarii 3 Mac-CIeKTPOMETPUIHUM
aHaji30M BiiOpaHMUX 3pa3KiB.

3aranoMm, pi3HI Cy4YacHi METOJUKUA BUKOPHUCTOBYIOTHCS JIJIS
BUKOHAaHHS PI3HOTO CHEKTPY 3aBlaHb (HANPUKIAJT, MOJCKYJISPHUN
CKJIaJ BU3HAYAETHCS 32 JONOMOIOI0 CIEKTPOMETPHUYHHMX METOIB, a
JETKI CIONYyKH - Ta30BOI XpOMAaro-Mac-CIEKTpOMeTpis). Aje i
METOJIU TMOTPEOYIOTh CHELIaJbHOrO OOJNIATHAHHS JJiI1 BUKOHAHHS,
BHCOKOKBam(pikoBaHUX Joned, dacy Ta komTiB. Tomy, y paMmkax
npoekty «“Fingerprinting Rice Project: Implementing a System to
Monitor and Manage Food Fraud”» Oyno mpencraBieHo JBOpiBHEBY
CHCTEMY, SIKa Ma€ Ha METI MIBUJKE BU3HAUYEHHS MOXOMKEHHS PUCY Ta
3armo0iranHs MaxpancTBy.

[Mepmmii piBeHbp — 0a3y€eTbcsi HAa CKPHUHIHTY, SIKMH Tependavae
Bukopuctanus npwiagy SCiO — moprtatuBHoro NIR ckanepy. st
aHamizy B3I [Tl 3epHa 1DTipoBaHoro Oimoro pucy (6e3
MOTIEPEIHBOI MIATOTOBKH), 3pa3Ku Oysio nomimeHo B yamky [letpi ta
MPOCKAHOBAHO KPi3b CKIIO.

Hpyruii piBeHbs — 1abopaTOpHUI aHATI3, SKUHA Ma€ MiATBEPIUTH
orpuMaHi panime gani. Lle moxe Oyru merox GC-MS, ICP-MS abo
IHIIMIA METOJT 3aJICKHO BiJ IMOCTaBieHOI npoOsiemMu. Hanpukian, s
npoBeneHHs ICP-MS 3epHo pucy wmae OyTH mOmnepeIHbO
miroToBeHe (PO3IIEIIeHe a30THOI KMCI0TOM0). [3]

Hpyruit piBeHb Mae Ha MeTi OunbII TpodiibHE Ta JeTalbHE
BUBYCHHS €JIEMEHTHOTO CKJIaly AOCIIPKyBaHOTO 3pa3Ka

[TincymoByroun mopany Buile iHGopMaIliro, MO>KHA 3a3HAYHTH,
10 OCKIJIbKU mpobsieMa (anbcudikallii NpoayKTiB € Ha Yaci, TO Bce
aKTyaJbHINIOW € po3poOka OimbIIoi KITBKOCTI METOMIB, 32
JOIIOMOTO0 SIKMX MO>KHA BH3HAYMTH aBTEHTHYHICTH TOTO YW iHILIOTO
npoaykry. CTaHOM Ha ChOTOJHI BiKE€ iCHye Oarato croco0iB, ane ais
TOro, 100 3poOMTH iX MIBUAMKAMU Ta OUIBII JAOCTYITHUMH,
HalKpamuM BapiaHTOM € KOMOiHallis 2 Ta OUIbIIEe BXKE BiJIOMHX
MeToAiB (K moka3aHo y crarti 2021 poky), 10, OKpiM TOro, MOKe
MIABUILUTH IX TOYHICTE.

Criucok sitepatypu
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SAJIEKHICTD BMICTY TA CIIIBBITHOIIEHHA
OOTOCUHTETUYHUX ITIITMEHTIB BIJ 3MIHU KJIIMATY
JEAKUX BUAIB POJY CARLINA L.

Koaicunk X. MY, I'punax JI. P, 3agopoxna K. A2, Jlpooux H. M.

'TepHominbChKHMit HALIOHATBLHUI NIEIATOTIYHUN YHIBEPCUTET
imeni Bonomumupa ['HaTioka
2 TepHominbcbKa crierianizopana mkona [-111 cryneni Ne3
3 IOTJIMOJICHUM BUBYEHHSM 1HO3EMHHX MOB
E-mail: kolisnyk@chem-bio.com.ua
PigkicHi BUAM POCIMH € 1HIUKATOpaMH CTaHy JOBKULIA,

OCKIUJIBKM BOHM MAarOTh HHM3bKY €KOJOTIYHY CTiHKICTh 10 KOJIHMBaHb
Jliara3oHy BIUTUBY a0iOoTHYHUX (HaKTOPiB Ta € OiIbII YyTIUBUMH [0
KIIiMaTu4HuX 3MiH [5]. Haltimsuame pearye Ha MiHJIWBICTh YHHHUKIB
noBkiis  gorocunTreTnynnit  amapar (@CA) [2]. Bwmict Ta
CHiBBiTHOMIEHHS (OTOCHHTETUYHHX TMITMEHTIB € MapKepHOIO
03HAKOIO, 5IKa JI03BOJISIE OI[IHUTHU BILUIMB TETUIOBUX XBUIIb HA POCIIHHH,
a TaKOX aJanTHBHUU moTeHuian Buai [3]. Buxoasuum i3 Buile
3a3HaYeHOr0, METOI0 poOOTH OyJl0 BH3HAYEHHS KOHILEHTpaLii Ta
B3a€MO3B’sI3Ky IIITMEHTIB pi3HUX BikoBHX TIpyn pociun Carlina
onopordifolia Besser ex Szafer, Kulcz. et Pawt., Carlina cirsioides
Klokov, a Takox 3aeHOCTI BMICTY MIIMEHTIB Ta iX CITiBBIJIHOIIECHb
BiJI METEOPOJIOTIYHHUX MTApaMeTPiB y POCIHH IN Situ.
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Martepian ans gochimkeHb Oyjo BigiOpaHO CHiBpOOITHUKAMH
nmabopatopii exosorii Ta OiorexHosorii THIIY imeni Bomommmupa
I'natroka y c. ['ytucbko, TepHOMiTBCHKOTO palioHy, TepHOMIIBLCHKOT
obnacti, Ha T.[omums. Jlns BU3HAYCHHS 3aJIGKHOCTI BMICTY
(OTOCHHTETHYHUX IIIrMEHTIB Bil 3MIHM KIIMAaTHYHUX YHHHUKIB
BUKOPHCTAHO METEOpPOJIOTIYHI JaHi IeHTPY 3 TiAPOMEeTeoposorii
HepxaBHoi cinyxOM 3 Haa3BUYaHUX CHUTYalild 3a TpaBEHb-CEPIICHb
2017-2018 pp., 2021 p., 2023 p. BuszHaueHHs BMicTy XJOpodimiB i
KapOTHHOIMIIB Yy JHICTKAaX MPOBOIMIM 32 MeToankoo b. X. MexyHnma
[1]. [ns BUBYEHHS B3a€MO3B'SA3KIB MK BMICTOM IIIrMEHTIB Yy
pociuHax in SitU Ta METCOUMHHHUKAMU TMPOBOAMIN KOPEISAI[IHHUIA
aHamiz 3  oOumcimeHHsM  koedimienTta  kopemsamii  Ilipcona.
CraTUCTUYHMHA aHali3 OTPUMAHUX NAaHUX HPOBOAMIM 3a IOIOMOIOI0
nporpaMHoro 3adesnedeHHst Prism 6.

Konnentpariiss GOTOCHHTETHYHHX MITMEHTIB Y JTUCTKaX POCIUH
€ OJHHM 13 IIOKa3HUKIB, 3a AKHM ouiHTs cran ®CA. Bwmict
XJIOPOQLTIB y JIMCTKAX 3aJISKHUTh BiJ| €TaIliB )KUTTEBOTO LUKIY, YMOB
pocTy (CBITIOBHH, TeMIlepaTypHUH i BomHUi pexumu) [4]. Anamiz
pe3yNbTaTiB OCHIDKEHb I0Ka3aB, IO BMICT (POTOCHHTETHYHHX
mirmMenTiB y ocobunax C. cirsioides, mopisusuo i3 C. onopordifolia, e
HWKuUM Ha 24-39 %. OkpiM TOro, HaWBUIIMNA 3arajbHUN BMICT
MITMEHTIB BJIACTUBUII 0COOMHAM TeHepaTHUBHOI rpymu. Bwicr
KapOTHHOIIIB y pociuHax ycix BikoBux rpym C. cirsioides B 1,1-2,4
pasu MeHmwmi, nopiBHsHO 13 C. onopordifolia, sKuii HaNEeXWUTH IO
CBITJIOJIFOOMBUX BUJIIB.

BcraHOBNIEHO, IO BMICT TIrMEHTIB y POCIMHAX JWHAMIYHO
pearye Ha 3MiHy ymoB cepemoBuma. Y 2018 poii y pociuH 000X
BUJIB YCiX BIKOBHUX TpyI, 32 BHHATKOM T€HEPATUBHHX OCOOUH
C. cirsioides, y 1,2-3,7 pasu 36inbmuBcs BMicT xsopodiny b. Ile
MTO3HAYMIIOCS f Ha CHiBBiAHOMIECHHI XJIOpodiay a 1o xmopodiay b, a
TaKOX XJIOPO(iTiB 10 KApOTUHOIAIB. AOioTHYHI yMOBH pocTy 2021 p.
TAKOX TOpu3BenH 10  (yHKOiOHAMBPHMX  3MiH  BMICTy Ta
CIIBBiJHOMIECHHS MirMeHTiB. Ha ¢oHi 3HWKeHHS BMICTY Xiopodimy b
y pociuHax ycix BikoBux rpyn Buay C. onopordifolia BigOysocs
301IBIICHHST BMICTY KapOTHHOIIB Maike y 1,5—2 pa3u, NOpiBHSIHO i3
pocIMHAMHM iHIIUX POKiB mociiukeHHs. Lle Bkasye Ha mepeOyBaHHS
POCIHH Y JIOBOJII CTPECOBHX YMOBaX, OCKUIbKM BMICT KapOTHHOI/IB
3HAXOUTHCS Y TPSAMIil KOPEJISIIHINM 3aJIe)KHOCTI Bii TOPMOHY CTpeCy
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— abcum3oBoi kuciotd. Y TiHboBHTpUBaioro Buay C. cirsioides
TakoX BigOymucss (yHKIIOHAmBHI 3MIHM y CKJIafl IITCMEHTIB,
0c00JIMBO B OCOOMH MpereHepaTuBHOI IPYIU. Yce e OMocepeIKOBaHO
BKa3y€ Ha 3POCTAaHHS 1HTEHCHBHOCTI COHsS4HOI iHcomsmii y 2021 p.,
MTOPIBHSHO 13 iHITMMH POKaMH.

Jnst kxpamoro po3yMiHHSI B3a€MO3AJIEKHOCTI BMICTy ITITMEHTIB
y ®CA nocnmipkyBaHUX BHIIB OyJIO 3aCTOCOBAHO KOPEISIIHHUN
aHawi3, SKMH BimoOpakae SIK B3a€MO3AJICKHICTh BMICTY MITMEHTIB Y
OCA, TaKk i CIITy Ta XapaKTep KOPENAMiHHOTO 3B’ SI3Ky KOXHOI TPYyTH
MICMEHTIB 13 TEBHUMH METCOUYMHHUKAMH. Pe3ynbTaTu aHaizy
Kopensauinaux Matpunpb y 2018 p., y skomy OyJo BHSBICHO BHIIWHN
BMicT xsopodiny b mokasas, mo y pociun C. onopordifolia e ciabka
3BOPOTHA 3aJICKHICTh BMicTy Xsopodinis a (r = -0,45, p < 0,001)i b
(r =-0,38, p < 0,001) Bix Temnepatypu moBitps. Y pociun Bugy C.
cirsioides crocrepiraiu 3HaYHy 3BOPOTHY 3aJICKHICTH MiX BMICTOM
xmopodiny by JgMCTKax pOro BHAY Ta  IOKa3HUKAMH
crnieigHomenHs Chl a/ Chl b Bixg remnepaTypu noBitps, Ta, HaBMaKkH,
MO3UTHBHY 3aJICKHICTh BiJl KIIBKOCTI OMajiiB ynpoaox s (r = 0,54,
p <0,001).

AHani3 xopessniiiaux Matpuip 3a 2021 p. mokazaB, 1m0 MiX
KUIBKICTIO OTJIiB Y JCHHHUH Mepioj] J0OU i BMICTOM YyCixX MIIMEHTIB Ta
iX CHiBBiIHOIIEHH iCHYye BUCOKHUI 3BopoTHHUH 3B 530K (I = -0,80, p <
0,001). Ha Bwmict xmopodimie a i b, a Takok ix croiBBigHOIICHHS
BIUIMBAE ¥ KiJBKICTh OMaIiB ympoaoBx a100u, a mokasuuk Chl a/ Chl b
3HAXOJUTHCS y 3BOPOTHOMY 3HAYHOMY 3B’SI3Ky # BiI CymapHOi
KUTBKOCTI OMajiB  yOpoaoBX Hodi. Ha BimMiHy BiI pociuH
C. cirsioides, KOpesiiiiHa 3aJI€KHICTh MiX BMiCTOM
¢doTocuHTeTHUHMX mirMeHTiB pociuH Buay C.onopordifolia Tta
KUTBKICTIO OmajiB Oyja HETraTUBHOKW. 3HAYHWW BIUIMB Ha CTaH
MICMEHTIB JIJIsl UX POCJIMH MAlOTh ONAaW Yy HIYHWK mepion xodu Ta
MiHIMaJIbHa TEMIIepaTypa MOBEPXHi IPYHTY.

3a pesynbTatamu gociimxenb y 2023 p. BU3HaYEHO 3BOPOTHY
3aJIKHICTh MDK BMICTOM mirMeHTiB y pocnunax C. onopordifolia ta
KUIbKicTIO omafiB. [lpuuoMy, BMICT KapOTHHOImIB miepedyBae y
3Ha4YHIA TpsMid mo3uTuBHIKA 3anexHocti (r = 0,60, p < 0,001) Bix
CyMapHOi KUTBKOCTI OMajiB ympojoex mgoow. Jlemo cmaGmmii
3BOPOTHHUH 3B'I30K BUSBJICHO MDK KIJBKICTIO OIAJiB Ta BMICTOM
xnopodiny a. Hlomo Bumy C. cirsioides 3’scoBaHo, 1110
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CHIBBIJHOIICHHS MDK BMIicTOM XJjopodiny b i kaporuHoimamu
3HAYHOIO MIpPOIO 3JICKHUTH BiJl KUIBKOCTI omafiB. Takoxk s poCITHH
OBOT0 BHAY BHSIBICHO 3BOPOTHY KOPENALII0 MIX MiHIMaJbHUMHU
3HAYCHHSIMH BiTHOCHOI BOJIOTOCTi MOBiTpst Ta cmiBBigHOmEHHSIM Chl
a/Chl b.

OTxe, BUSABICHO ICHYBaHHS KOPEJAIIIHOTO 3B'SI3Ky MK
BMICTOM TITMEHTIB, IXHIMH CIiBBIJHOIIEHHSMU Yy PpOCIHMHAX
nocrmipkenux — BumiB - poxy Carlina  ta  Mereomapamerpamu
cepenoBHIa. 3’sICOBAHO, IO €BOJIOMIMHO 3aKpiIIeH] BIAMIHHOCTI y
exotomax pocry Buais C. onopordifolia i C. cirsioides mo3naunmvcs
Ha BMICTI ()OTOCHHTETHYHHMX IIIrMEHTIB Ta iX CIHiBBiJAHOIICHHSX.
Bwmict ¢$OTOCHHTETHYHMX TITMEHTIB y OCOOWH TiHBOBHUTPHUBAIOTO
Buny C. cirsioides, mopisusiHo i3 cBiTomo6auM C. onopordifolia, e
HwkuuM Ha 24-39 %. [lokasaHo, 1110 (POTOCHHTETUYHMIA armapaT 000X
BUJIB AWHAMIYHO pearye Ha 3MiHy abiotmyamx ymoB. Y 2018 p. y
POCIHH 30UIbIIHMBCS BMICT Xiopodiny b y ®CA, a y 2021 p — BmicT
KapoTHUHOINIB. BusiBIIeHO, 10 CTaH MIrMEHTHOTO KOMILUIEKCY 000X
BUJIB y OUIBLIIH Mipi 3aJeKUTh B MedilluTy ab0 HaIUIMILIKY BOJH,
HiX BiJ TEMIepaTypH MOBITPSL.
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OCOBJUBOCTI PEAKILIIi POCJIMH HA JII1O
KOMILIEKCIB PU30C®EPHUX POCTOCTUMY.JIIOIOUHNX
MIKPOOPI'AHI3MIB

Kominapens O. €., Measaukosa H. M., Kous C.51.

IrcrutyT (izionorii pocnuH i reHeTnkn HamionanbHOT akageMii HayK
Ykpainu
E-mail:anqueitas@ukr.net

[IpoTaroM I KHUTTEBOTO IMKIY POCIMHH B3aEMOJMIIOTH 31
3HAYHOK KUIBKICTIO MIKpOOpPTaHi3MiB, 30KpeMa MPHKOPEHEBOIO
MiKkpoQIIoporo, (pyHKIIOHYBaHHS SKOi € OJHMM i3 HAWBaKIMBIIIHX
(akTOpiB BILUIMBY Ha PICT 1 PO3BUTOK, a TaKOX IMPOJYKTUBHICThH
pociauHHOrO opraHizMy. Cepell POCTOCTUMYIIIOIYHX PHU30CHEPHUX
MiKpoopranismiB  HaiiBimomimi  Oaktepii pomiB  Azospirillum,
Azotobacter, Rhizobium, Pseudomonas, Bacillus, Enterobacter [1, 2].
BonHouac, Hana3BUYaliHO BaXIJIMBY POJIb y TIOKPAIICHHI PO3BUTKY
POCIMH BIJIrparOTh BE3HWKYJSIPHO-apOyCKYyJspHI TrpubOu Ta TrpudH-
ackomimeTr pomy Trichoderma, ski TakoK 3yCTpidarOThCS Y
pusochepi pocaun [1, 2].

OCHOBHUMHM BIACTHBOCTSIMH pPHU300aKTepild, IO JIeXKaTh B
OCHOBI 1X POCTOCTUMYJIFOIOYOi aKTUBHOCTI, € 3[JaTHICTh MOOLITI3yBaTH
HEOOXiMHI JUIsl OJKHUBJICHHS pPOCJIIMH MIHEPaJbHI  €JIEMEHTH 3
BRXKOJOCTYMHHUX (OpM, KOHTPOJIIOBATH piBeHb (ITOMATOTEHIB Y
MIPUKOPEHEBIN 30HI, CEKPETYIOUN PEUOBHHH 3 aHTUOIOTUYHOIO JIi€l0,
MPOAYKYyBaTH (PITOrOPMOHH Ta iHIII OIOJOTIYHO aKTHBHI METaOOITH,
SKI pa3oM 3 IHIIUMH YWHHUKAMH BUIICPalOTh CYTTEBY pOIb Y
HIJBUILCHHI CTyNEeHs peali3allii )HUTTEBOro MOTeHIiany pociuH [1,
2]. InTponyxkuist B pu3zochepy pOCTOCTUMYIIIOIOUUX OaKTepiid € OJHUM
i3 HaWHOINbIl TEpPCIEeKTUBHUX NUISAXiB BUPIMIEHHS OpoOiIeMu
301IBLIEHHS. YPOXKAHHOCTI LIHHUX ClJIbCHKOTOCIIONAPCHKUX KYJIBTYP
[1, 3] ansa 3abe3medeHHs NPOAOBOIBLCTBOM 3POCTAFOYOI KUIBKOCTI
HaceJieHHs1 3emJli, 10 O0COOJIMBO BaXKIMBO B YMOBaxX TJIOOATBHHUX
KIIIMAaTUYHUX 3MiH Ta TIiJl 9ac peaizaliii KOHIIeIl CTalloro PO3BUTKY.
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JliteparypHi fgaHi BKa3ylOTb Ha 3JaTHICTh PI3HUX BHIIB
puzobakTepiii, y pa3i BUKOPHCTAaHHS iX IS 1HOKYJIAIII POCIHH SIK
MOHOKYJIBTYpH, BIUIMBaTH Ha Mepedir ¢i3ioNoriyHux MpoLecis,
30KpeMa  (DOTOCHHTE3y,  TPAaHCHOPTY  MOXHBHUX  PEYOBHH,
(GYHKIIOHYBaHHS 3aXHCHUX MexaHi3MiB [2, 3], a TakoX Ha CHHTE3
010JIOTIYHO aKTHMBHUX PEUYOBHH, HANMPHUKIA (IIaBOHOINIB, OCMOIIITIB,
¢iroropmoniB [1, 4], mo 0OyMOBIIOE aKTHBI3aLlil0 MPOPOCTAHHS
HACiHHS, BETETATUBHHUN PIiCT POCIHH 1 301IbIIEHHS X MPOILYyKTHBHOCTI
[1]. 3a3Hauene BuIe BKa3dye Ha Te, IO POCIMHH PEaryrwTh Ha IO
pusocdepHoi MiKpodIOpH Pi3HOPIBHEBO, a caMme: IUITXOM PeryJIsiii
OIOCHHTETHYHHMX TMPOLECIB y KIITHHAX, 3MiH Yy CHPSIMOBaHOCTI
(YHKIIIOHYBaHHS OKPEMHX CHCTEM 1 OpraHiB, a TakoX Mommpikarrii
BEreTaTUBHOI MacH 1 ypOXKaifHOCTI.

Harowmictp, 3Mmimani MikpoOHI KOMIIO3HWIi, J0 CKIAAy SKHX
BXOJISITh JBa 1 OiNbIe BHUIB 1/a00 ImITaMiB MIKpOOPTaHi3MiB MOXYTh
OLMBIIIO0 MipOIO BIUIMBATH HA PICT 1 pO3BUTOK POCIHH, 3 OTJSAY Ha
MOJKJIMBICTh CHHEPTiYHO]I [l IX KOMITOHEHTIB, SIKy 3a0€3Me4yIOTh pi3Hi
HA0OpH POCTOCTHMYJIIOFOUMX BiacTUBOCTEeHd. ToOTO, mO€aHAHHS
puzobakrepii, SIK1 XapaKTepU3yIThCS, HaATIPUKIIA],
a30T(iKCyBaIbHOIO ~ aKTUBHICTIO, 3  (ocdaTMobinizyBaTbHUMHU
MiKpOOpraHizMamMu Mae OiIbIINA CTUMYIIOIOUUHM BIUIMB Ha pIcT 1
PO3BUTOK POCIIMH Ta iX MPOIYKTUBHICTH MOPIBHSHO 3 BUKOPHCTAHHSIM
OKpeMHUX CKJIaJ0BHX OiHapHOT KoMmosuiii [5], ockinbku 3Mmimmana
MiKpOOHa KyJIbTypa 3/laTHa 3a0e3Me4YnTH 30aJaHCOBaHIIIe KUBIICHHS
POCIMHHOTO OpraHi3My 3a paxyHOK HaJXO/DKCHHS B IPUKOPECHEBY
30HY Bijipa3y JIBOX BKJIMBHX MiHEPaJIbHHUX EIEMEHTIB, a caMme a3oTy i
tocdopy.

[MonmikoMITIOHEHTHI MIKpPOOHI KyNbTYpH, Ha BiIMIHY Bij
MOHOKYJIBTYp, 3a paxyHOK OiNbIIOi KUTBKOCTI  pu3ochepHux
MIKpOOpTaHi3MiB y iX CKJIaAl MOXYTh aKTHBYBATH INUPIIE KOJIO
010XiIMIYHHX 1 (Hi310JIOTIYHUX MPOIIECIB, BUKIUKAIOYN CYTTEBIII 3MiHU
MeTabodi3My POCIMH Ta iX MOpPHOMETPUYHUX IOKa3HHKIB. Byio
MOKa3aHO, L0 IHTPOAYKLiS B pu3ocdepy POCIWHHOTO OpraHizmy
KOMITIO3MIII  POCTOCTUMYJIIOIOUUX  PU300aKTepii mpuBena 70
301IBIICHHS] BETETATUBHOI MAacH POCIIMH Ta BMICTY Yy HaJ3eMHIH Maci
MiHepaJIbHUX €JIeMEHTiB, iHTeHcu(ikaii poTocuHTe3y Ta aKTHBi3aLil
(EepMEHTHUX CHCTEM, TOAI SK BHUKOPUCTAHHS JIOCHIJPKYyBaHUX
pHr30chepHUX MIKpOOPTaHi3MiB y BUIJISIII MOHOKYJIBTYP MaJIO 3HAYHO

51



Excnepumemanvna 6omanika i hizionozin pocaun

MeHIHH epekT Ha mi mokasuuku [1, 3, 5]. UucaeHHI IOCITIIKCHHS
BiJ[3HAYAIOTh OUTBII BUPAKECHUHA CTUMYJIOIOYUN BIUIMB MIKPOOHHX
KOMILJIEKCIB pu300akTepiii mpu (opMyBaHHI CHMOIOTMYHHX Ta
acoliaTUBHUX B3a€MOBIJHOCHH 3 POCIMHAMU, Ha IO BKa3ye, 30Kpema,
ICTOTHIITA aKTHBIi3aIlisl OyIb00YKOYTBOPEHHS Ha KOpEHSIX 0000BHX
POCTHH, CYTTEBIIIE MiIBUMICHHA PiBHS a30Tdikcalii B MpUKOpEeHEeBil
30HI 3JIaKOBHX KYJBTYp Ta BMICTY a30Ty B HaJ3eMHiil yacTuHi, a
TAaKOX 3HAa4yHe 301UIbIIEHHA BEreTaTUBHOI Mach TMOPIBHSIHO 0
BapiaHTiB, Je JUIA I1HOKYJIIl BHKOPUCTOBYBaJIM OaKTepiaibHi
monomnpenapatu [1, 5]. [IpukaamoM peakiiii poCIuH HA 0 3MIITAHUX
KyJbTYp MIKPOOPTaHi3MiB € TaKOXX CYTTEBE 30UIBIICHHS BMICTY
pi3HMX MeTaboNiTiB 1 3HauHE PO3MIMPEHHS CIEKTPY OpraHiuHUX
CMONyK y KopeHeBux BumiieHHsX [4]. HeoOximHo BkaszaTu Ha
iCHYBaHHsI BIIMIHHOCTI HE JIMIIIE y CIIPSIMOBAHOCTI BiITYKY POCIUH Ha
M0 KOMIO3UIINA pU30ChEPHUX MIKpPOOPTaHi3MiB Ta OKPEMUX IITaMiB
puzo0akTepiii, sKi BXOOATH A0 CKIAAy WX KOMITO3UINH, a # ¥y
MIBUKOCTI peakuii [4], sika Moxke OyTH O0OyMOBIICHAa BHIOBUMH YU
COPTOBUMH OCOOJIMBOCTSIMH POCIMHHOTO OpraHi3My, a TaKOX
MIKpOOHOO aKTHBHICTIO. BayKTMBO Bi3HAYNTH, 110 MIKPOOPTaHi3MH B
3MIIIAHUX KYJbTypax MOXKYTh 3HaYHO BIUIMBATH Ha CTYIiHb HPOSIBY
POCTOCTHUMYJIFOBaJIbHUX BiacTUBOCTEH kokHUM i3 HuX [1, 5]. Lle,
pa3oM 3 IHITUMH YUHHUKAMH, HAIPUKIIaa, abioOTHIHUMH i O10THIHUMU
CTpecoBUMH (haKTOpaMu JOBKULIS, MOKE OyTH OHOCEPEIKOBAHUM
MEXaHI3MOM, KU JIEMOHCTPY€E 0COOIHMBICTh (HOPMYBaHHS POCIHHHO-
MIKpOOHHUX CHCTEM 32 y4acTi KOMITIEKCIB IPUKOPEHEBOI MiKpOQIIOPH.
HesBakaroun Ha 3HAYHMI NIPOTPEC Y BUBYCHHI PI3HUX aCIEKTIiB
BIUIMBY 3MiIIaHUX KOMIIO3WII  pU300aKkTepiii Ha  POCIHHH,
3QIMIIAETRCS  0arato 3amWTaHb, BIANOBIAI Ha AKI—IO3BOIATE
PO3IMIMPUTH HAlll YSBICHHS MPO MEXaHi3MU B3a€MOJii POCIMHHOTO
Oprasi3my i3 MPUKOPEHEBOIO MIKPOOHOIO CIIBHOTOK. BeTaHOBIGHHS
0coONMMBOCTEH  peakilii  pOCIMH Ha  BIUIMB  PH30CHEPHUX
MIiKpOOPTaHi3MiB 13 POCTOCTUMYJIIOIOYOI0 AKTHUBHICTIO Y MOHO- Ta
NOJIKYJIbTYpaX Ma€ BEJIMKE 3HAYCHHS ISl PO3pOOKH eeKTHBHUX
MIKpOOHHMX KOMIUIEKCIB 1 HOBITHIX TEXHOJIOTI MpHU CTBOpEHHI
0araTOKOMITOHEHTHUX POCIMHHO-MIKPOOHHUX CHCTEM 13 METOK iX
BUKOPHUCTaHHS y 3eMJIEpOOCTBI Ta BiTHOBJIEHHI €KOCHCTEM.
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BUCIBa€ThCS Ha ol O0au3bko 2,49 mutH ra (cepenne 3a 2017-2021
Pp-), IO TO3BOIISE, 3AJIEKHO BiJl BPOXKANHOCTI, OTpUMyBaTH Bix 7,35
(2018 p.) mo 9,44 (2021 p.) muH T 3epHa [4].

OpnHak, piBeHb BUPOOHHUIITBA SYMEHIO HE 3aI0BOJIBHSE IOTPEOH
B MOTO 3€pHI Ta, 3Ba)KAI0UX HA BiZICYTHICTh MOKIIMBOCTI PO3IINPEHHS
NOCIBHUX IUIOINI, HAPOCTUTH BHPOOHUIITBO MOYKHA JIMIIIE 33 PAXyHOK
MiJBUIICHHS HOro TPOAYKTUBHOCTI, OCOOJMMBO spoi (opmu, ska
MOUIMPEHilIa Y BITYM3HSIHOMY arpapHOMy BHpPOOHHUTBI. Bupimenns
3a3HAYEHOT0 3aBJAHHS IIOB’SI3YETHCA 13 KOMIUIEKCOM 3aXOJiB, SKi
CTOCYIOTBCSI TEXHOJIOT11 BUPOILYBaHHS, 30KpeMa, JOTPUMAaHHs TpaBUIl
YepryBaHHS KyJIbTYpH B CIBO3MIHaX — BHCIBaHHS TICJIS Kpamqux
TIOTIEPETHUKIB (3€pHOO000BI, KyKypyA3a, IYKPOBi OYpSKH, KapTOILIS
Ta O3WMi 3€pHOBi), MPOBEICHHsS SKICHOTO OOpOOITKY IPYHTY Ta
JOCTaTHhOI W ONTUMAaNbHOI CHCTEMH YAOOPCHHS, 3alpOBajKEHHS
KOMIUIEKCHOTO ~ JIOTJISiy HAa  OCHOBI  Cy4acHHX  IECTHUIIMIB,
MPaBWIBHUN Mig0ip BUCOKOMPOAYKTUBHUX ¥ aJanTOBaHUX IO
MICIIEBUX YMOB COPTIB TOIIO.

BaxnuBy ponb y migBUILIEHHI TPOAYKTHBHOCTI POCIHH Biirpae
ONTHMI3alisl X a30THOTO XHUBJICHHS, sSK€ 0araTo B 4OMYy BH3HAYae
CTaH  acUMUIALIHHOrO  amapaTy  pOCIHMH, 30KpeMa  BMICT
(OTOCHHTETUYHUX TITMEHTIB, IO € CYTTEBUM st (HOpMyBaHHS
ypoxario [3].

Biarak, MeToto po6oTu Oylio JOCHIAWTH B3a€MO3B’SI30K BMICTY
y  TOpanopueBoMy JHCTKY  (OTOCHHTETHYHHX  MIrMEHTIB i3
(GOpMyBaHHAM €NEMEHTIB MPOJYKTHBHOCTI SUMEHIO IBOPSIHOTO
SPOTO COPTY ATpapiii IiJ] yac ImiHKUBICHHS Horo KapbaMigoMm.

JocmipkeHHsT  pOCIHMH — SUMEHIO, SKHW BUPOIYBaBCS Ha
YOPHO3EMi THIIOBOMY Ba)XKOCYTJIMHUCTOMY ciaborymycoBomy (2,6
%) i3 HU3BKHM BMICTOM JIeTKOTinpoiizoBanoro a3ory (102,0 mr/kr)
BUSIBUJIO, IO JIBOPA30BE MMO3aKOPCHEBE IIJKUBJICHHS KapOamiaoMm y
cragii poctry BBCH 15 (N30) i BBCH 41 (N30) crumyitoBaio
3pOCTaHHA BMICTYy (POTOCHHTETHYHHMX IIICMEHTIB Ta EJIEMEHTIB
MPOAYKTHBHOCTI.

Tak, y CTaail0 MOJIOYHOI CTHIJIOCTI 3€pHA SUMEHIO, KIJIbKICTh
xJiopodiny a y mpanopieBux JUCTKAx Ticis MiJHKHBICHHS 3pOCTAlo
Ha 20,6 % nopiBHsAHO 3 KOHTposeM (194,5+5,5), xnopodiny b — Ha
21,2 % (xouTponb — 53,4+1,3), oCHOBHUX KapoTHHOINIB — Ha 9,4%
(xoHTpONHL — 67,0+2,9 Mr/100 T cupoi Mach).
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3a gii a3oTHoro moOpWBa 3pOCTaB 3arajbHUI Oi10JOTIYHUI
ypokail pocivH SIMEHIO, X 3epHOBa MPOYKTUBHICTh 1 Maca COJIOMH,
BignoBimHO Ha 25,6 %, 9,3 % 1 43,7 % nopiBHAHO 3 KOHTPOJIEM, 1110 HE
MiKUBITIOBaBCs. Ta (GopMyBaB OiOJOTIUHMIA ypo’Kail, BiAMOBITHO 3a
3a3HauY€HUMH NOKa3HuKamu, 86,4+2,6; 45,4+1,1; 41,0+2,0 w/ra.

BusHaueHHs IHIINX €JEMEHTIB MPOAYKTHBHOCTI SYMEHIO
JTIO3BOJIMJIO BCTAHOBUTH, III0 3pPOCTAHHS TIOKAa3HUKIB 010JI0Ti9HOL
MPOAYKTHBHOCTI Micis BHECEHHs KapOaminy BiaOyBajocs 3a paXyHOK
migBUIIeHHsT Ha 29,2 % 3araipHOi KYIIHUCTOCTI POCIHH (KOHTPOJb —
2,4+0,2 1T.) Ta 3aranbHOI ryctotu creden — Ha 25,3 % (KOHTpOIb —
601,0+£22,2 mr./M?), ane 0€3 3HAYHUX 3MiH y TYCTOTI POCIUH —
KOHTponb 255,0+20,6, nocmix 237,0+11,4 mr./m2. 3MiHM y KyIIEHHi
SYMEHIO TaKOX IHAYKYBalW TEHJACHINI0 JO 3POCTaHHA KITBKOCTI
MPOAYKTHBHUX CTEOEN Ta MPOILYyKTHBHOI KYIIMUCTOCTI, IO BiJIOBia€e
JitepaTypHuM aaxum [1].

[impxuBneHHS KapOaMioM STIMEHIO CTUMYJTIOBAJIO
(dbopMyBaHHS TeHEpaTHBHHMX OprasiB, 30kpema Ha 1,3 % 3pocrana
JIOBXKHHA Kojoca (koHTpoib — 7,7+0,02 cm), opmyBanus Ha 1,4 %
OLMBIIOl KUTBKOCTI B HBOMY KOJOCKIB (KOHTposb — 21,040,05 mit.), Ha
6,3 % KimbKOCTI 3epeH y cyumirti (koHtpons — 19,0+0,05 mmr.).
BcraHoBiieHO TakoK TEHJISHIIIIO JI0 3pOCTaHHS MacHu 3€pHa y KOJocax
Ha 4,1% Ta BiICYTHICTH 3MiH y BaroMoCTi HACiHHS, IO BiATIOBigae
iHmmM gocimkenasm [1].

PospaxyHok kopessiii 3a ITipconom (p<0,05) mokaszaB TicHy
3aNeKHICTh MDK BMICTOM TITMEHTIB Yy TIPamoprieBOMYy JHCTKY
SYMEHIO, SK 3a TiPKUBICHHS KapOamimoMm, Tak i 06e3. Mixk
xyopodisom a i b icHyBana mosuTrBHA NiHiliHa 3aMekHICTE y I = 0,87,
a MK xJ0podijJoM a ¥ OCHOBHMMH KapoTuHoigamu — I = 0,77, mo
BKa3y€e Ha BiJOMUI OJIM3BKHIA 3B’ 130K MK HUMH 1 €HICTh KOMIUIEKCY
MIrMEHTIB.

3MiHM Y (POTOCHHTETHUYHOMY KOMIUIEKCI 3a il IMiPKUBICHHS 1
0e3 HPOrO Majal CTAaTHCTUYHO JOCTOBIPHUN IMO3UTWUBHUI BIUIMB Ha
MPOAYKTHBHICTh SUMEHIO, aJie IIe CTOCYBaJOCh HE BCIX MITMEHTIB.
Tak, HalTICHIIIMI B3a€MO3B’ 130K BUSBIICHO JIMIIIE MiX XjI0podimom b
Ta (OPMYBaHHSM 3arajbHOr0 0i0JIOTIYHOIO YPOXKar HaJA3eMHOI MacH
(r = 0,71) i BereTatuBHOI Macu pociuH — cosomu (r = 0,74), 1o, Ha
Hallly MKy, MOJKHA TIOSICHATH BiJIOMOIO BHIIOIO CTaOiBbHICTIO JIO
pI3HUX BIUIMBIB I[LOT'O MIrMEHTY. Ba)XIIMBUM YMHHHUKOM, IO 3HUKYE
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piBeHb OCHOBHHX KapOTHHOIMIB y JIMCKaX, BUIBHIACH TYCTOTA POCIUH
—r =-0,73, 1110 BKa3ye Ha HEraTHBHUIA IUTHB BUIIOTO 3aTiHEHHS [5].

Jlesiki eJeMEHTH MPOIYKTUBHOCTI TAaKOK Majd JOCTOBIpHHI
3B'30K Mk co00r0. 30KkpeMa, Oibllia KiNbKICTh POCIMH HA OJUHHUII
IUTOIIII 3MEHIITyBajia PicT Kojoca y aokuny (I = - 0,77), a BenuunHa
CYUBITh OyJia BH3HAYaIBHOIO JUIs KiTbKOCTI 3epeH y Hux — I = 0,86.
3aranpHa TycToTa cTeben BU3HavYana 3arajbHui O10JOT1UHMH ypoXkai
HamzeMHoi Macu — I'=0,71, sKa, y cBOIO uUepry, iHIyKyBana 3MiHH
ojHi€l i3 CBOIX cKIamoBux — Macu comomu (r = 0,97).

TakuM YMHOM, TiJ Yac BUPOIIYBaHHS SYMEHIO SIPOTO COPTY
Arpapiii B MiCIIEBUX IPYHTOBHX yMOBaX Ta HOTO MO3aKOPEHEBOMY
miokuBieHHi kapOamimom (N60) BH3HAYaIBHHM JUIS TiarHOCTHKU
piBHS 010JIOTIYHOT IPOAYKTUBHOCTI HAI3EMHOI MAacH POCIHH € BMICT
xmopodiny b B #oro mpamopuesux auctkax (r = 0,71-0,74).
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BIOMOP®OJIOI'TYHI OCOBJUBOCTI BUAY HERACLEUM
MANTEGAZZIANUM SOMMIER & LEVIER. HA TEPUTOPII
KAM'SIHEYYUHHU

Kopcyn O. C.

Kam'suens-Iloninscbkuii HalliOHAIBLHHI
yHiBepcureT imeHi [Bana OrieHka

E-mail: korsun0711.korun@gmail.com

Heracleum mantegazzianum — GaratopiyHa pOCIMHA POAUHH
Apiaceae. Pocimum mocsararote 2-2,5 (3) M BHCOTH, CTEOIO
0opo3eHuacTo-pedpucTe, 3 PIAKUM OIymeHHsAM. JIucTku rom abo 3
HIDKHBOI CTOPOHHU PO3CISIHO OITYIIEeHI, MPUKOPEHEB] 1 HIDKHI cTe0I0B1
3a3Bu4ail TpiyacTi. biuHi cermMeHTH po3MilleHi Ha dYepemikax, B
KOHTYpi JIOBTacTO-SHIeTIOAi0HI, IIepUCTOHAIpi3aH1 Ha
TPUKYTHOJIAHIIETHI, Ha BEpXiBIi 3a3BHYail CWJIBHO BHUTATHYTI 1
saroctperi  wactkn.  Cymsitrs  Heracleum  mantegazzianum
(hOpMYIOThCS 13 CKIIaTHUX 30HTHKIB, TPOMEHI SIKUX MAIOTh OITYIICHHS.
KBiTkM KOMaxo3anuiibHi, YTBOPIOIOTH CYIBITTS CKIJIQJHUH KOIIUK.
Kopinb cTpmwkHeBHH, 3armuOMoeTbest 10 45-60 caHTUMETPiB B TPYHT
[2; 3].

Jns mpoBeaeHHs MOpGOMETPHYHUX 3aMipiB Oyllo 3aKIafieHo
TPH MOJENbHI JiISHKA po3mipoM 1o 50 M2 Tlix wac mocimimkeHs, Ha
KOXHIM ninsgHI Oyna mpoBeieHa BHOIpKa MO 5 0COOWMH KOXKHOT
BIKOBOI TPYIIM POCIWH Ta OOYHCICHI CepeHI IMOKAa3HWKH BUCOTHU
ocobun Buay H.mantegazzianum. Ilepiry mociipKyBaHy iISHKY
OyJ10 3aknazeHo y ceni Kuraiiropoa, B310Bx MiciieBoi piuku TepHasa.
Hinsaka Ne2 posramoBaHa Ha TalsBUHI cepel JCy B MexKax
3akazHuka «[laHiBembka nava». 3aBAsSKH TapHOMY OCBITICHHIO
TaJISIBUHH KOJIOHIsI OOPIIiBHUKA aKTHBHO PO3BUBAETHCS, ajie POCIMHU
HE TIOLIMPIOIOTHCS Ha iHII TepUTOpii Jicy yepe3 3aTiHeHHS. Tpers
MUISTHKa 3HAXOAWJAch Yy MeXax cena BuxBaTHIBIN, HaWOULIbIITY
KUTBKICTh OCOOMH 3a)iKCOBAaHO Ha TEPUTOPIi Hempaiowdoi Gepmu
cena.
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VY xoxai aHanizy MOp(HOMETPUYHUX IMOKA3HUKIB OYyJIO BHSBIICHO,
o HalOIbIIAa cepeaHs BHCOTa TEHEPATHBHUX OCOOWH CTAaHOBHTH
199,5 cm (minsHka Ne3), a miniManbHa — 158,6 cm (aimsaka Nel). dns
NPOPOCTKIB MMOKAa3HUKH CTaHOBIATH 12,5 cm (mimsHKa Ne3),
MiHIMaJIbHE 3Ha4YeHHS 8,7 cM (minsaka Nel). B 10BeHUIBHMX OCOOHMH
MaKCUMaJIbHHH TOKa3HUK mopiBHIOe 40,1 cMm (mimsaka Ne3),
MiHiManpauiH  — 31,9 oM (mimsaka  Nel). [Ing  imarypHEHX
MaKCHUMaJbHUM 3HAaYeHHSM € 56,4 cM (ainsHka Ne3) Ta MiHIMaIbHUM
46,3 cm (mimsaka Nel) BiamoBimuHo. Iloka3HWKH IS BipTiHITEHUX
0coOuH cTaHoBIATE: 82,7 cM (minsiHka Ne3) ta 63,4 cm (minmsHka Nel).

AHani3 Mop(hOMETPUYHUX JaHUX MOKa3aB CYTTEBI BIIMIHHOCTI
MOKA3HMUKIB CEPEAHbOI MOBXKHHM OCOOMH Ta IIHUPUHHU JIMCTKOBOI
TUTACTUHKA YCiX BikOBuX Tpym. lle moB’s3aHO 3 pI3HUMH yMOBaMuU
MmicriepoctanHss pociauH. Hampuxman, Ha ainsani Nel BusiBneHo
POCIMHH 3 HalMEHIIMMHM TIOKa3HHKAaMH  CEpeIHBOI  BHCOTH
reHepaTUBHUX OcOoOMH. PocnuHM Manu NOpUTHIYeHUH BUITIAL Ta
HeBenuki po3mipu. lle, WMOBIpHO, MOB’sA3aHO 13 3aTiHCHHAM Ta
MiIBUIICHOI0 BOJIOTICTIO IPYHTY, IO MPUTHIYYE PICT CBITIOIIOOHOTO
Buny. CxXoka CHTyaIlisi CriocTepiraeTbes Ha MUITHIN No2, BiAMIHHOMO
03HAKOIO € OiJIbIIIa TUTOIIa COHSTYHOTO OCBITIICHHS. 30BCIM 1HIII YMOBH
BigMivyaroThest Ha JinsHI Ne3. JlinsitHka J00pe OCBITIIIOETHCSA Ta
HeoOMeKeHa i po3mupeHHs nomyisnid. 1li daxropu crnpusiors
30UTBIICHHIO KIJTBKOCTI OCOOWH Ta akTHBHIN iHBa3ii aOOpUTreHHUX
BumiB [1].

[IpoBeneni mociimKeHHS MafOTh 3MOTY BHJIIJIUTH OCHOBHI
¢dakTopy, SKi CHPUAIOTH IOCTYHNOBOMY PO3LIMPEHHIO TEPUTOPIH,
3aiffHATHX pociMHamMu Buay H. mantegazzianum. Byno BusiBieHO
3aJIeKHICTh TEMITy PO3BUTKY TOMYJSAIINH BiJi YMOB HaBKOJIHUIIHBOTO
CepeoBHILA, 1[0 Y CBOIO Uepry, Moxe OyTH KOPUCHHUM Ui PO3POOKHU
METO/IB OOMEXKEHHS 1HBa3IMHMUX TMpoleciB pociuH Buay H.
mantegazzianum.

Crucok mitepatypu
1. Kopcyu O. C. Xopomoriuai ocobiamBocti Heracleum
mantegazzianum Sommier & Levier. Ha TepuTOpii
Kam'sHeyunnun. Matepianu  VII Mixnapogni HaykoBoi
KOH(EpeHLii CTYAEHTIB, acHipaHTiB Ta MOJOAUX BYEHHX
«AKTyallbHI MUTaHHS PO3BUTKY Olojorii Ta exomorii» (16-17
mucronana 2022 p., M. Binauus). 2022. C. 22-24.
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VJIK 581.1

O®OPMYBAHHSA 1 ®YHKHIOHYBAHHSA CUMBIOTHYHUX
CUCTEM JIIOLHEPHH 3 PI3BHUMU LITAMAMU
CHUHOPU3OBIH 1] BINIMBOM 3ACOJIEHHA

Koup C. 5., Muxaukis JI. M., Meabuukosa H. M.,
Moxpnusknii K. A.

IncrutyT dizionorii pocnus i renernkn HAH Ykpainu

E-mail: mykhalm@ukr.net

3acoyieHHsA € OAHUM 13 HaWOIIbII IIKOJOYMHHHX a0lOTHYHHX
cTpecoBUX (akTopiB, IO OOMEXYIOTH PICT PpOCIMH Ta iX
YpOKaiHICTh, @ TAKOX 3HIKYIOTh POAIOYICTH TpYHTIB. biamsbko 20 %
CLTBCBKOTOCTIOIAPCHKUX YTi/Ib MiIAI0THCS BIUTUBY COJILOBOTO CTPECY
1 el MOKa3HUK IMOCTIMHO 3POCTAE MO0 BCHOMY CBITY, IPUUOMY Yepe3
r1o0ajbHl  KJIIMAaTWU4Hl 3MIHM HEraTWBHI HACIiAKU Horo il
MTOCHUJTIOIOTHCS, IO CTAa€ 3arpo30l0 MPOAOBONBYil Oe3memni 0aratbox
Kpaiu [4].

BoGoBi  po3rnmsgaoTh  SIK  MPIOPUTETHI  KYJNBTYpH IS
Olopememiallii JerpajJOBaHUX 3aCOJIGHUX 3€MeJb, OCKUIBKH Yy
pe3ynbraTi cuM0io3y 3 OyiIhO00YKOBHMH OaKTEpisIMA BOHH CHPHUSIOTH
HAKOMMUYEHHIO aTMOC(epHOro a3oTy 1 MiJBUIIEHHIO POJIOYOCTI
IPYHTIB, 30arauyloTh iX MOXHBHHMH PEUYOBHHAMH, MiHIMI3yIOTh
€po3iF0 1 TaKMM YWUHOM CHpPUSAIOTH PO3IIMPEHHIO  BHJIOBOTO
pi3HOMaHITTS Ha JerpajgoBaHux 3emusax [2, 3]. Bomnowac cnin
3ayBa)KHUTH, IO 3aCOJICHHS 00MEXye BPOXKANHICTE O000BUX KYIBTYP.
ToMy akTyalbHUMHU Ha CHOTOJHI € JOCIHIHPKCHHS MEXaHi3MiB 3aXUCTY
0000BO-pH300iaTbHUX ~ CHMOIOTMYHMX  CHCTEM  Bill  BHCOKOI
KOHIIGHTpAIlii Ccoli Yy CepeloBUIl, a TakKOoX IMOMYK IUIIXIB
MIJBUINEHHS 1X CTIHKOCTI J0 I[LOI'0 CTPECOBOI0 YMHHUKA. 30Kpema,
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3BaYKAIOUW Ha 3HAYHY POJIb TEHOTHUITY MIKPOCMMOIOHTa MTPHU CTBOPEHHI
BHCOKOTIPOTYKTHBHUX M CTIHKHX IO 3aCOJIEHHS CHMOIOTHYHHUX Tap,
BXIIUBHM € Mig0ip KOMIUIEMEHTapHUX COJNECTIMKMX COPTiB 6000BHX i
mITamMiB pu300iii.

3BakalouM Ha BUKIQJCHE, METOI0 Hamoi pobotu Oyio
JOCITIANTY BITUB MOTIEPETHBO BiMIOpaHUX B YMOBaX YMCTOI KyJIbTypH
mwramiB  Sinorhizobium meliloti Ha ¢opmyBanHs Ta edexTHBHICTH
CUMOIOTUYHUX CHCTEM JIIOLICPHH TIpU BHECEHHI y cyOcTpar
BUPOIIYBaHHS pOCIMH XJOPUAY HATPil0 3 METOK  BimbOpy
NEPCHEKTUBHUX JAJS  JIIOIEPHH INTaMiB-iHOKYJISHTIB 3a yMOB
3aCOJICHHSI.

HocmimkenHs npoBoawin Ha 6a3i [HcTUTYTY dizionorii pocnuH
i renernkn HAH VYkpaiHu 3 BUKOpHUCTaHHSIM JIIONEPHUA TOCIBHOT
(Medicago sativa L.) copty Cepadpuma (opurinatop — IHCTHTYT
3porryBanoro 3emsiepooctBa HAAH Vkpainu) Ta Oyib00YKOBHX
Oaktepiit S. meliloti mwramie CXM1-48, M4, AC08 i ACS88 i3
Mmy3eitHoi Kosekmii 1mTamiB  CHUMOIOTHYHHMX Ta  acOIliaTUBHHUX
azordikcyrounx Mikpoopraizmis IOPT HAHY.

Pocnuau BUpoOIyBanu y mimaHii KyaeTypi y 4,5-KinorpaMmoBux
nocynuHax (7 pOCIMH/MOCYAMHY) 3a TPUPOJHHUX OCBITJICHHS,
TEeMIepaTypu Ta BOJOTOCTI TOBITps. JkepenoM MiHepaIbHOTO
JKuBJeHHs Oyma cymimn ['enbpirens, mo mictuna 0,25 HopMu azory, 3
nmonaBaHHsSM MikpoeneMeHTiB B, Mo, Fe, Cu i Mn. Ilepen mociBom
HACiHHS CTEPWIII3YBAIM KOHIIGHTPOBAHOK CIPYaHOK KHUCIOTOIO
YOPOAOBXK 5 XB, MPOMHBAIM Yy MPOTOYHIN BOJOMPOBITHIN BOII Ta
iHOKy/IFOBaiM  OyiibOoukoBuME Oaktepissmu  Sinorhizobium meliloti.
TpuBanmicts iHOKYJsimii HacimHs — 1 rox. ConboBuil  cTpec
CTBOPIOBAJIM IILISIXOM JioAaBaHHs 0,2 M po3unHy XJIOpHIY HATPIIO Y
NOCYAMHH 3 pPOCIMHAMH, MOYMHAIOYM 3 (asu MOSBM NEpIIOro
CHPaBXHBOTO JIUCTKA, YIPoaoBK 10 AHIB, y pe3yabTaTi 4Or0 B KOXKHY
3 BIAMOBIIHUX JOCIIAHUX MOCyanH Oyio BHeceHo 3aramom 4,5 r NaCl
(1r NaCl/kr mitranoro cyoctparty).

Binbopu 3pa3kiB mis aHanmi3y 34iHCHIOBaIM y HACTYTHI (a3u: 3-
4 TpiiyacTUX JIUCTKH, IOYATOK CTEOJyBaHHS, CTCONyBaHHS-IOYATOK
OyToHi3aIlii, OyTOHI3aIiA-[I0YaTOK IBITIHHA. METOAMU JOCIIKESHHS —
MiKpOOi0JIOTi4Hi, ¢izionoriuxi, CTaTUCTHYHI. Busnauenns
a30T(IKCYBaAIbHOT AKTUBHOCTI CHUMOIOTHMYHHX CHCTEM JIIOLIECPHU
MPOBOJAMIM  alleTHJICHBIIHOBIIOBAJILHUM  MeTrogoM [1, 5] 3

60



Excnepumemanvna 6omanika i hizionozin pocaun

BUKOpUCTaHHIM xpomartorpagda «Agilent Technologies 6850»
(CLIA).

VY pe3ynbTati MpoBeAeHUX JOCIiIKEHb MOKAa3aHO, 10 BHECEHHS
y cyOcTpaT BHUPOIIYBaHHS POCIHH XJIOpPUAY HAaTpilo iHTriOyBajo
nporiec (popmyBanHs Oynp004OK, iX picT Ta (QyHKHIOHYyBaHHA. B
YMOBax 3acOJICHHS HeBeNIHKi Oynmp00uky OyJIOo BHSBICHO Y TIEpion
cTeONyBaHHA-TIOYAaTKy OyTOHi3alii JMIIe Ha KOPEHAX OKPEeMHX
pOCIMH JIOLEPHH, iHOKynboBaHOi mramomM ACS8. Ilpum mpomy ix
alleTWICHBIAHOBIIIOBAIbHA AKTHUBHICTh OyJia HaA3BHYalHO HU3BKOIO
(0,025 wmxmonbs CoHs/(pocmuuy X rom)). Y mepion OyToHi3arrii-
MOYaTKy LBITIHHS OynTb00YKH Oynu cOpPMOBaHI TaKOXK Ha KOPEHIX
POCTHH JIOIEpHH, iHOKyIhOBaHOI mramamMu CXM1-48, M4 ta ACOS,
ajyie BiJICOTOK HOMYJIbOBAaHHMX POCIHH 1 KUTBKICTh OyIh00YOK Ha HHX
Oymu neenmmkumu (10 30 % Tta mo 1-2 okpemux OynbOouku Ha
pocuHi, BIJIMTOBI/THO). [Ipu bOMY HE3HayHa
areTIICHBI JHOBIIOBAIbHA aKTUBHICTH OyJia BHsABIIEHa y OyIb00UKaxX,
chopmoBaHux 3a ydacTio mTamiB M4 Tta ACO08. Ha xopensx
moniepHu, OaktepuzoBanoi mramom ACS8S8, B meld mepion Oynm
chopMoBaHI HEBENWKI TPOHA, B CepeaHhOMY MO 1 Ha pOCIHUHY.
OueBUAHO, YTBOpEHI Yy TmomepeqHr0 ¢a3y pO3BUTKY POCIUH
Oy/BOOYKH PO3BHBAIMCS Y TPOHOIONIOHI CTPYKTYpH, TPU IHOMY
MONANBIIOTO  YTBOPEHHS IHmMUX Oymb0040K HE Bil0OyBajoCH.
A3oTdikcyBanbHa ~ aKTUBHICTh [HMX  CHMOIOTHYHHX  CHCTEM
3ajminanack JocuTh HU3bKow0 — 0,085 Mxmonbs CoHa/(pociuny X rop).

MikpocuMOIOHT Bimirpae Ba)JIMBY pOJb TPU CTBOPEHHI
BHCOKOTIPOTYKTUBHUX 1 CTIHKHX JIO CTPECY CHMOIOTHYHHX Iap: HITaM
pu300iii — copT pociuHu-xa3sdiHa. Jleski mTamMu OyJIbOOYKOBUX
OakTepiii 30epiraloTh 3MaTHICTH JO PO3MHOXKEHHS 3a TaKHX
koHneHtparii  NaCl, mo TOBHiCTIO iHTIOYIOTHP  PO3BHTOK
MakpocumOionTa. Ilig yac mpoBeneHHS IOCIIPKeHb BHUSBIICHO, IO
3aCTOCYBaHHS IEPEANOCIBHOI 0OPOOKH HACIHHS JIFOLEPHH IITaMaMH
M4, ACO8 ta AC88 Ha QoHi 3acoseHHS cHpuUsuI0 30UIBLICHHIO Macu
pociuH (KOpeHs i HaJ3eMHOI YacTHHU) y IMOPIBHSHHI 3 KOHTPOJEM
(6e3 iHoKyIAILIT) Ta BapiaHTOM BHUKOpHcTaHHS mramy CXM1-48, mo
CBIIUUTh TPO  TIO3UTHBHUN  BIUIMB  1HOKYJNAIIl  aKTUBHHMH
OynpOoukoBumMu Oaktepismu S. meliloti Ha ypokail 3emeHoi macu
JIOTIEpHH 32 JIii XJIOPHY HATPIFO.

TakuM YUHOM, IiJITBEPIKEHO €(PEKTHBHICTh MepPeaIOCiBHOI
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IHOKYJALIT HaciHHSA JIOLNEPHH AKTUBHUMH CHHOPH300isIMH  AJIs
MiABUIIEHHS il MPOAYKTUBHOCTI B YMOBAaX 3aCOJICHHS, MPU I[bOMY
mram S. meliloti AC88 Big3HaueHO SK TEPCIEKTUBHHUEA IS
MOJANBIINX TOCTIIKEHb II0A0 HOr0 3aCTOCYBaHHS MPU BUPOIIYBaHHI
JFOLIEPHH 32 i1 COJILOBOTO CTPECy.
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HAYKOBHUX Ta HABYAILHUX YCTaHOBAX.
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VY donpax repdapiro YMaHCHKOr0 HAIllOHAIBHOTO YHIBEPCUTETY
camiBaumrea (UM) 30epeskeHO KOIEKINIO CamoBMX 1 KIMHATHHX
pOCIUH, siKi OyJM BHpOILICHI B yYMOBaxX TEILTMYHO-OPAHKEPEHHOTO
kommiekcy Ha kinenb |X mowatok XX c1. IliarotoBka (axoBux
CaJiBHUKIB Tependadaga BUBYCHHS YUHSIMH yUYWIIHINA BUPOIIYBaHHS
Ta PO3MHOKEHHS POCIIHH SIK IS BIJKPUTOTO, TaK 1 3aKPUTOTO IPYHTY,
nojaiba ix repoapusais [3].

Mera poboTu — TpoaHaNi3yBaTH TrepOapHy  KOJIEKI[I0
eK30TUYHHUX POCIMH 3a TepOapHUMH ETHKETKaMH, siKa 30epekeHa B
icropuuHiii vactuHi TepOapito (UM). A Ttakox mocmigutd ix
reorpadiyHe MOIMMPEHHS, BCTAHOBHUTH JKUTTEBI (OpMU, mepeBipuTH
TAKCOHHM 3a CydYacHOI0 MDKHapomaHowo 0a3zoro manux «Plants of the
World Online» (POWO, 2024) [5], ockilmbkm mesiki 3 HHX €
CUHOHIMIYHUMH.

CtBOpeHa Hamu TIepBHHHA Oa3a manux (ouais repbapiro (UM),
30KpeMa iCTOpHYHA YacTWHA, MICTUTh 147 repbapHuUX apKymIiB (T.a.)
IHTPOIYLIEHTIB 3aKPUTOro IPYHTY. Y QopMyBaHHI JaHOT KOJNEKIil
BUCTYIHJIM y4HI YMaHCBHKOTO YYWJIMIIA CaJiBHHUIITBA 1 3eMJIepoOCTBa
(amHI  YMaHCHKWH  HallOHAGHWUN  yHIBEPCHUTET  CaJiBHUIITBA).
Pocnunu 3i0paHo B TeIIMYHO-OpaH)XePEHHOMY KOMILIEKCI Ha 0asi
HAaBYAIBHOTO 3aKjany sKWH icHye 1 g0 HUHI. YacTuHy repOapHHX
300piB mpuBe3eHo 3 HikiTchkoro 6oraniuHoro cany (Kpum), sixkuit Ha
TOH Yac TakoX BHCTYIAB MaTepiajbHO-TeXHIYHOIO Oazoro. [Ipo me
iHQOPMYIOTh TepOapHi ETUKETKH Ta ICTOPUYHI Marepiaiud My3ero
icropii yuiBepcuterty [1, 3].

3a pe3yabTaTaMy ONPALIOBAHHS KOJIEKI[i] POCIUH BCTaHOBIICHO,
10 NMPOBIHUMU POJMHAMHU 32 BUIOBUM CKJIAZIOM 13 BUIIMX CIIOPOBUX
pociua € Aspleniaceae  Newman, Dennstaedtiaceae Pic.Serm.,
Nephrolepidaceae Pic.Serm., Polypodiaceae J.Presl & C.Presl,
Pteridaceae E.D.M Kirchn.; 3 Bumux Hacinaux — Acanthaceae Juss.,
Aizoaceae Martinov, Apocynaceae Juss., Araceae Juss., Araliaceae
Juss., Arecaceae Bercht. & J.Presl, Aristolochiaceae Juss.,
Asparagaceae Juss., Asphodelaceae Juss., Asteraceae Bercht. &
J.Presl,  Balsaminaceae = A.Rich., Begoniaceae = C.Agardh,
Berberidaceae Juss., Bignoniaceae Juss., Buxaceae Dumort.,
Cactaceae Juss., Caprifoliaceae Juss., Euphorbiaceae Juss., Fabaceae
Lindl., Fagaceae Dumort., Gesneriaceae Rich. & Juss., Lamiaceae
Martinov, Linderniaceae Borsch, Kai Miill. & Eb.Fisch., Malvaceae
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Juss., Marantaceae R.Br., Moraceae Gaudich., Myrtaceae Juss.,
Nepenthaceae Dumort., Oleaceae Hoffmanns. & Link, Onagraceae
Juss., Orchidaceae Juss., Rhamnaceae Juss., Rosaceae Juss.,
Rubiaceae Juss., Rutaceae Juss., Scrophulariaceae Juss., Smilacaceae
Vent., Solanaceae Juss., Thymelaeaceae Juss., Urticaceae Juss.,
Verbenaceae J.St.-Hil. KpacuBokBiTYy4i Ta IE€KOPATHBHOJIHMCTSIHI
POCIMHU 32 JKUTTEBOIO (HOPMOIO MpPEACTaBICHI TpaB SHUMH,
JepPEeBHIMH, KYIIOBUMH Ta JiaHAMHU.

LixaBuM icTopu9HAM HamOaHHAM TepbapHOro (OHIY € iMEeHHa
KONeKIis yuHs yuwimma Mosega Ilauockkoro  (Ex calolaris
Umaniense), sika Haiiuye 86 T.a. IHTPOAYLEHTIB 3aKPUTOTO IPYHTY,
matoBaHi  1885-1886 pp. PykomucHO odopmieHi eTUKeTKH
KOJIEKTOPOM 1HQOPMYIOTh TIPO TaKCOHHM 13 BKa3iBKOIO Ha ix
reorpadiyde mnoxopkeHHs. Y 2023 p. pe3yabTatH aHajuizy Horo
repOapHUX 300piB onpwiIroAHEeHO y MoHOTpadii «DoHau repdapim. ..,
2023» [4] nmouentamu I'.Yopuoro Tta T.Mamuyp. Amnaii3
reorpa)iyHOro TOMIMPEHHS POCIHH TOKa3aB HasBHICTH POCIUH i3
TaKMX KOHTHHEHTiB: ABcTpanis, A3is, Adpuka, bpaszumisa, Mekcuka,
Cxigna Iumis, IliBriuna i [liBmenna Amepuka, Yim, Muc [oOpoi
Hapnii, Hogi I'ebpunceki octposu [4].

HaiiOinpiimii acOPTUMEHT, 13 BOCBMH BHJIIB, IPEACTaBICHO
pomamu Begonia L. ta Ficus Tourn. ex L. Ilo omHoMy BuIy —
Brunfelsia uniflora (Pohl) D.Don, Citrus medica L., Impatiens
walleriana Hook.f., Lantana nivea Vent., Nepenthes sp., Stromanthe
eximia Fichler. Izmiam - Aristolochia fimbriata Cham.,
A. sempervirens L., Ficus pumila L., Hedera colchica (K.Koch)
K.Koch, Hoya carnosa (L.f.) R.Br. Cepexn nepeB i kymiB i3
ACOPTHMEHTY €K30THYHUX POCIHH VIS BiIKpUTOTO IpyHTY — Berberis
aquifolium Pursh., B. darvunii Hook., B. fortunei Lindl., Eucalyptus
globulus Labill., Jasminum nudiflorum Lindl., Kerria japonica L.,
Tecoma capensis (Thunb.) Spach. ixmmi.

VY KonekuidHux 300pax eK30THYHUX POCIHH 3aKPUTOTO TPYHTY
3a repOapHUMH €TUKETKAaMH BiIMiueHO i repOapHi 300pH iHIINMX Y4HIB
yunnuma (Medncnas biaoncekuid, [laBnmo Jlyunncekuii, 3amapToBud,
OBunnHiKOB) 3a 1860, 1895-1896 poku, 3 BIAMITKOIO «OpaHKepes».
Jo wmiel konekuii KIMHATHUX POCIIMH YBIMIIN OJHOTHITHO 0(GOpMIIeHI
repOapHi apkyii i HeBijoMoro kojiekTopa 3a 1912 p. JlaHy KoJieKIito
ompanboBaHo Oyno 3aBigyBadueM kadenpu OoTaHiku Bikropom
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AHTOHOBHYEM [aBpwitokoMm, SIKy iAGHTH(]IKYBaIM 32 MOYEPKOM
asTopa «Notae criticae» [3].

Ha cworomui repOapHi 3pa3ku BiIMIiHHO 30eperimcs, MaroTh
aBTOPCHKI PYKOITUCHI €TUKETKH Ta Ha0YyJIU ICTOPUYHOI I[iHHOCTI. BoHn
CIIYTYIOTh HAyKOBHM JOpOOKOM JJisi TPOBEAEHHS OCIHiIKEeHb 13
aHamizy (QiTOpi3HOMaHITTS B Woro icropmyHoMy acmekTi. Ilepemix
repOapHHX 300piB € CBIJUEHHAM BEACHHS IHTPOAYKIII POCIHH €K30TiB
B YMOBaX 3aKpUTOrO IPYHTY, iX BHUBUEHHS Ta PO3MHOXECHHS, SKi 3
YacOM ITOTIOBHIOBAJINCS. HOBUMH BHIAMH.

Y pesynpTari NOpPOBEICHOTO aHANi3y BHIOBOTO CKJIaLy
repOapHuX 3pa3KiB BUSBICHO IIMPOKHA ACOPTHUMEHT EK30THYHHX
POCTHH, SKi CIyTYBaIH JUIS YYHIB YUYWIIMIIA HABYATHHUM HAOYHUM 1
MPUPOTHUM MaTepialioM NpPH OMaHyBaHHI MPHUPOJHUYUX TUCITUTLTIH
OoraHika, JEKOpPaTHBHE CaJiBHMIITBO Ta KIMHAaTHE KBITHHIITBO. Ha
CBOTOJIHI CTAJI B HATOJli cTyneHTaM crnemiansHocTi 091 bionoris, 206
CayioBo-TlapkoBe TOCIIOAPCTBO 3 BHUBUYCHHS IHTPOAYKIIi POCIHUH,
OoTtanika, (hiToaU3aMH iHTEp €piB, HAMCAHHI TUTUNIOMHUX POOIT, SIKi €
y MpIOpUTETI iX (HaXOBOCTI.
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BaxnuBumu 0i0JIOTIYHO aKTUBHHMHU PEUOBHHAMH TEPBHHHOTO
CHUHTE3y € aMIiHOKHCIIOTH, SIKi MAalOTh Pi3HY Oi0JOTIYHY aKTHBHICTb.
BoHu BimirpaloTh BaXJIHMBY POJIb U JIIOAMHU SIK BHCOKOAKTHUBHI
¢apmakosoriuai  pedoBuHU. OKpiM cBO€l OCHOBHOI  (hyHKIIT
MONIEPEIHUKIB CHHTE3Y MNpOTEiHY, aMiHOKUCIOTH OepyTh y4acTb y
YUCICHHUX OOMIHHMX  TpoIlecax, apke MalTh BUPAKCHY
CEeKPEeTONITHYHY aKTHUBHICTh — CTHMYIIIOIOTH CEKpEIilo iHCYIiHY,
TJIFOKaroHy, KOPTU30Jy Ta iHCyhiHomomaiOHoro ¢akropa pocty-1 [1].
VY mxepenax HayKoOBOi JIiTepaTypu € iHQOpMALis Hpo PerysiTOpHY
pOJb aMiHOKHCJIOT y TPAaHCKPHIIIT Ta TpPaHCHANil TeHiB, Mmpo ix
Ba)XXJIUBY POJIb Y BHYTPIIIHROKIIITHHHIN Tepeadi curHaiis [1, 2].

BaxnmBe 3HaueHHA MaTh He3aMiHHI a00 eceHIllalIbHI
aMIHOKHUCIIOTH,  BIJICYTHICTb a00 HEIOCTATHICTh SIKUX BHKIIUKAE
HETaTHUBHUH OaJlaHC HITPOreHy, MPU3BOAUTH N0 3aTPUMKH POCTY 1
PO3BUTKY OpraHi3mMy, 3MEHILIEHHS MacH Tijia, MOPYLICHHS MpPOILECiB
00MiHY pEe4OBHH.

AMIHOKMCIIOTH Ta IX TIOXigHI y MEIWYHIA TMpaKTHUIl
BUKOPUCTOBYIOTh Y BHUIJISJII MOHO- 1 KOMOIHOBaHUX JIIKapChKHX
3ac00iB SIK A1 MPOQUIAKTUKH, TaK 1 Ui JIIKyBaHHS 3aXBOPIOBAaHb
CEepIIeBO-CYANHHOI, HEPBOBOI, TPAaBHOI CHCTEM, 3MIIIHEHHS IMyHHOI
CUCTEMH, HOPMAIILHOTO (YHKIIIOHYBaHHS CHJOKPHHHUX 3alio3, i3
METOI0 PO ITAKTUKY aTepocKiiepo3y Toulo [3, 4].

Bimomo, 110 aMIHOKHCIOTH MICTATECS B HaI3eMHHX 1
MiA3€MHUX OpraHax NPaKTHUYHO BCiX KBITKOBHX POCIHH, 1€ BOHH
HEOoOXiZHI SK A7 1moOyJOBHM TaKMX AKTUBHHX Tpyln O10JIO0TiYHO
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aKTUBHUX PEYOBHH K ()epMEHTH, BITaMiHM, ayKCHHH, (HIaBOHOIAH,
noJtiheHoIH, mrMeHTH Touo [5].

Jlikapcbki POCITMHM CHOTOIHI € OJHUM 13 TIEPCTICKTUBHUX JKEPEIT
OTPHMAaHHS aMiHOKHUCIIOT. TOMY Ba)KJIMBUM Ta aKTyaJIbHUM € JTOCIIPKSHHS
JaHoi rpynH Gi0JIOTIYHO aKTUBHUX PEYOBHH y POCHHAX.

MeTo10 HamWX IOCIiIKEHb OyJI0 BCTAHOBHUTH SIKICHUH CKIIA 1
BU3HAYUTH KUTbKICHUI BMICT aMiHOKHCIOT, SIKi HasBHI y CHpOBHHI
Py HMOCHiIKYBAaHMX KyJIbTHBOBAHWX BHIIB IIKAPCHKUX POCIHH:
Tagetes lucida Cav., Serratula coronata L., Crambe cordifolia Stev.,
Crambe koktebelica (Junge) N. Busch) Ta Rumex patientia L. x Rumex
tianshanicus Losinsk

MarepianoM 18 JOCHiKeHh Oyia TpaBa YOPHOOPHBIIB
sonotuctux (Tagetes lucida Cav.), TpaBa i mig3eMHi OpraHu ceprrito
yBinganoro (Serratula coronata L.), kopeHi KapTaHy CEpIEIUCTOTO
(Crambe cordifolia Stev.) i xarpBHy kokrebenapchkoro (Crambe
koktebelica (Junge) N. Busch)) i crebma, KBITKH, JIMCTKH, KOpPEHi Ta
HaciHHs masHaty copty KuiBcekuit Yiasrpa (Rumex patientia L. x Ru-
mex tianshanicus Losinsk), sxi 3aroToBisuiM Ha JOCHIOHHUX MiASHKAX
BIJIITy KBITHUKOBO-ACKOPATHBHUX POCIHMH Ta BIIAUTY KYJIbTYPHOI
¢nopu HamionanpHOTrO 60TaHIYHOTO Cafy iMeHi M. M. I'pumika
HAH VYxkpainu. HamzemHi opranu 3arotoBisuid y a3y MacoBOTO
LBITIHHS POCJIMH, MiJ3¢MHI — MICJIsS BiIMUPAHHS HAJ36MHOT YaCTHHH.
Jns excreprMeHTaIbHUX JIOCHTIPKeHb BHKOPHUCTOBYBAIHM CHPOBHHY
Bpoxato 2021-2023 pokis.

BusHaueHHsT aMiHOKMCIOT y  JOCHDKYyBaHI  CHpOBUHI
TIPOBOIFIIN METOJIOM ra30B0i XpoMarto-Mac-criekrpometpii (I'X/MC).

XpomatorpadiuHe po3iiieHHsT 3/iHCHIOBATIM Ha Ta30Biil XpoMaro-
Mac-criektpomeTpuuHiii  cucremi  Agilent  6890N/5973inert (Agilent
technologies, USA). InenTudikaiiiro aMiHOKHCIOT MPOBOAWIN ILISXOM
TIOPiBHSHHS YaciB yTPUMYBaHHS CTAHIAPTIB aMiHOKHCIIOT Ta 32 HAsSBHICTIO
PETPE3eHTATUBHUX MOJISKYISIPHUX Ta (pparMeHTapHUX 10HiB. KiabKicHWMIA
BMICT BHU3HAYaJIM MULIXOM JIOJIABaHHS BHYTPINIHBOIO CTaHIApTy — HOp-
BaiHy (75 Mmkr/3pasok) [6]. BmicT 3B’s3aHMX aMiHOKMCIOT BU3HAYAIIH
IUIIXOM BiZIHIMAHHS BMICTY BUIBHMX aMIHOKMCJOT Bif iX 3arajnHOro
BMICTY.

Pesynbratu nocmiJpkeHb MOKa3aiy, 0 Y YOPHOOPHBLIB Tpasi
inenTudikoBano 11 3B’A3aHUX aMiHOKHCIOT 1 5 BinbHHX. TpaBa
YOPHOOPHBLIB 30JI0THCTUX MICTUTh 3HA4YHY KUIBKICTH MPOJiHY:
BUIbHOTO — 6,44 MKr/MT, 3B’ s13aH0r0 — 18,82 Mkr/mr. Takox y Tagetes
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lucida 3 BinbHEX aminokucaoT BusBieno L-mizun (1,02 mxr/mr), L-
acnaparinoBy kuciory (0,83 mkr/mr), L-i3onetinun (0,25 mxr/mr), L-
¢enimanania (0,10 mxr/mr). Okpim L-mporniHy, y 4YOpHOOPHBIIB
30JIOTUCTHUX TpaBi 3i 3B’s3aHMX aMIHOKUCJIOT Yy 3HAYHUX KITBKOCTSX
BusiBnieHo L-nevinua (2,99 mkr/mr), L-acnmaparinoBy kucioty (2,57
MKT/Mr), L-Basin (1,94 Mkr/mr).

Y KOpeHSX KaTpaHy CEepIEIMCTOr0 MIiCTUThCS 12 BiabHHX 1 17
3B’3aHUX aMIHOKHCIIOT, Y KOPEHSX KaTpaHy KOKTeOenbchbkoro — 13
BUTbHUX 1 18 3B’sI3aHMX aMiHOKUCJIOT. 3 BUIBHUX aMiHOKHCIIOT Y
KaTpaHy  CEpLENHCTOro  KOpEeHsIX  MepeBakana  He3aMiHHA
aMiHOKHCIIOTa MPOJIiH, BMICT SKOTO CTaHOBUB 31,582 MKT/MT 1 BamiH —
4,497 Mkr/mr. Y KaTpaHy KOKTEOEIbCHKOTO KOPCHSX HAHOUIBIIMN
BMICT 3 BUTHHUX aMiHOKHCIIOT CKJIAJH JIi3WH, TPOTiH i BamiH — 4,920
MKr/mr, 3,427 mkr/mr i 3,164 MKr/Mr BigmoBigHO. AHaji3 3B’sI3aHUX
aMIHOKHUCIIOT TIOKa3aB, IO KaTpaH KOKTEOENbCHKUA MICTUTh 3HAYHY
KimbkicTh acmaparinoBoi kuciotu (10,961 wmkr/mr), Baminy (8,244
MKT/Mr), Jednuny (8,222 Mkr/mr), deninananiny (7,226 Mkr/mr) i
cepuny (7,167 MKT/MT).

VY maBHaTy JTUCTKAaX i HaciHHI imeHTH]iKOBaHO NO 14 3B’ A3aHUX
aMiHOKUCIIOT 1 mo 13 BibHHMX, Y KOpeHsx — 16 3B’s3anmx i 11
BUTBHUX, y cTeOmax — 11 3B’s3aHuX i 7 BUIBHHX, Yy CYIBITTSIX — 12
3B’S3aHMX 1 5 BUIBHUX aMIHOKHCJIOT. Y BCIX JOCII/PKyBaHUX
00’eKxTax, OKpiM cTeOell, BUSBICHO y 3HAYHUX KITBKOCTSAX 3 BUTBHUX
aMiHOKUCIIOT L-miposiH. 3 BiIbHUX aMiHOKMCIIOT y IIABHATY JIMCTKAX 1
HaCiHHI TaKoX JoMiHyBanu L-¢deninananin (7,64 mr/r i 5,98 mr/r) i L-
BayiH (4,52 mr/t i 4,44 mr/r) BiANOBIAHO, Y KOpeHsx L-mi3uH i L-Banin
—2,01 mr/r 11,57 mr/r, y cyusittsax — L-acnaparinosa kuciora — 0,50
Mr/r. Y crebiax JOMiHYIOUOK aMiHOKHCIOTOIO OYB TJIIMH, BMICT
skoro ctaHoBuB 0,25 mr/r. 3i 3B’S3aHUX aMIHOKHCJIOT B JIMCTKAaX 1
HACiHHI IABHATYy 3a KiIBKICHAM BMICTOM IIepeBa)kajla He3aMiHHA
aMiHOKHUCIOTH L-neiinud, BMICT kol cranoBuB 10,68 mr/r 1 9,65 mr/r
BigmoBigHo. OxpiM L-nelinuHy, y HAaciHHI IaBHATY 3i 3B’SI3aHHX
aMiHOKHUCIIOT Yy 3HAYHUX KUIBKOCTSX BHUSBICHO L-acmapariHoBy
kucnoty (9,07 mr/r), y cyusirtsix — L-¢eninananin (7,91 mr/r). ¥
KOpEHSX JOMIHYBaIM TakKi aMiHOKMCIOTH sK L-¢eninamania (5,22
mr/r) i L-tpuntodan (3,87 wmr/r), y crebmax — L-acmapariHoBa
kucnota (1,09 mxr/mr) i L-nipomin (1,02 mr/r).

Y TpaBi ceprmil0 yBiHY4aHOrO imeHTH(iKOBaHO 16 3B’sA3aHMX
aAMIHOKUCTIOT 1 12 BiNBHUX, y mif3eMHHMX opraHax — 16 3B’s3anux i 10
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BUTbHMX. 3 BUIBHIX aMiHOKHCIIOT Y CEpITI0 YBIHIAHOTO TPaBi 1 MiI3eMHUX
OpraHax JIOMiHYBaB MPOJIiH, BMICT SKOro ctaHoBuB 54,41 mr/t i 48,34 mr/t
BiMMOBimHO. 3i 3B’S3aHUX aMIHOKHICIOT y TpaBl 1 TMIJ3EMHHUX OpraHax
JIOCITJPKYBAHOTO BUJTy BHSIBIICHO 3HAYHY KUIBKICTh ACTIApariHOBOI KMCIIOTH
(56,10 mr/r 1 42,27 mr/r Bignosiguo) i neiuuny (49,11 mr/r i 31,69 mr/r
BITTOBITHO).

PesynbpTaté mpoBeneHMX JOCHIKEHb CBiM4YaTh, IO JIKapPChKi
POCIMHH XapaKTepU3YIOThCS OaraTUM aMiHOKHCIOTHHUM CKJIQJOM 1
MOXYTh OYTH PCEKOMEHIOBaHI JUIsi OJACPIKAHHS  BiAMOBITHUX
JKapChKUX 3aC00iB.
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JEPEBHI HEKTAPOHOCH JIICOBUX YI'/Ib
YPMAHCBKOI'O JIICHUIITBA

Mamok O. B., Bazuaok M. JL.Y, AMoposiok O. B.2

! TeproninbchKMit HALIOHATBHUI MIEAATOTIYHUN YHIBEPCUTET iMEH]
Bonoaumupa I'naTioka»
2[IOH3 «MenuuHHil KOIem»

E-mail: macjuk@chem-bio.com.ua

BaxnmBor Tamy33i0 CLTBCBKOTO TOCIIOAAPCTBA B YKpaiHi €
OJUKITPHUITBO. AJpKe  O/UKIIBHMLTBO  3a0e3nedye  HaceJeHHS
KOPUCHOIO TIPOAYKIIEI0 Ta BiJirpae IMEBHY pOJb B IiJBUIICHHI
YpOKaHOCTI 0araTh0X MepexpecHO3aNWIbHUX KyIbTyp. BimoMo, mo
Bif 3aMuJIeHHS O/KOIaMU 301UIBIIYIOTHCS BpoKai
CLIBCBKOTOCTIONAPCHKUX KYJIBTYp: TPEYKH, TipYHIli, COHSIIHUKA,
JIONEPHN, KOHIOMIMHU, YepellHi, sONyHI Ta iH. IUIOJOBO-ATIMHUX
KyJnbTyp. 3allWICHHS POCIWH O/KOIaMH CIPHSE TiABUIICHHIO SIKOCTI
HaCiHHS, 3O0UTBLIEHHIO pO3MIpY, COKOBHUTOCTI Ta TONIMIICHHIO
CMAaKOBHX BJIACTHBOCTEH ILIO/IB.

['ocnogapcTBa YKpaiHH 3arajoM MaroTh CIPHATIUBI MPUPOIHI
Ta KIIMaTHYHI YMOBH Ui PO3BUTKY O/KuTbHHNTBA. J[kKepenmammu
Me0300py € CLIBCBKOTOCHOJApChKI KYJIbTYpH, a TaKoX MPUPOJIHI
MEIOHOCHI YTiIIs — JIiCH, HACaJKEHHS sIpiB 1 0a1oK, JIICOCMYTH, JIYKH
1 macoBuIIa.

JlicoBi ekocHcTeMH, SIKi TIPEICTABICHI JIicaMH, JyKaMH,
OoyloTaMH, CTeNaMu, KyJbTYPHHMH POCIMHHUMHU YTPYIOBaHHSIMU
CKJIaJat0Th OCHOBY NPUPOJHOTO MeN0300py O Kii B YKpaiHi.

MenoHOCHI POCIMHU € MalXe BCIOJIU, aje Pi3Hi  yriaias
CTaHOBJIATH JAJIEKO HE OJHAKOBY IMIHHICTh JUIS OKIIHHHIITBA.
BararcTBo OKONMMHUX MACOBMII BH3HAYAETHCS BUAOBUM CKJIAJIOM i
KUTBKICTIO MEJOHOCIB, sIKi pocTyTh Ha HuUX. JlicW 3aliMaroTh BEJHKI
MIPOCTOPH 1 MAIOTh BaXKJIUBE 3HAYCHHS JUISI OJUKUTHHHUIITBA.

Haii0inp1 HEKTapONWIKOHOCUMH € JIMCTSHI JICH, OCHOBY
JIepeBOCTO0 AKUX (POpMyIOTH Taki JepeBa SK JMMa, KJIEH, AWKa
s0yHs, Tpyllia, KairaH, B'si3. HaiiOinbine Meny NarOTh JIMIIOBI JIiCH.
Ha menonpoayKTHBHICTH JIICOBHX YIillb, KpiM BHAOBOTO CKJany,
BIUIMBA€E ¥ TYCTOTa AE€PEBOCTO0. ['yCTHIA JIiC 13 3IMKHYTUMH KPOHAMHU
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MPOITYCKae Majlo CBITJa, IO HE Ja€ PO3BUBATHCS miuticKy. Taki jicu
MAalOTh 3HAUCHHS, KOJHM B HUX € MEIOHOCHI JiepeBa. Y po3pikeHOMY
Jici pocte Oinblie METOHOCHMX KYIIiB Ta TpaB, SIKi € MOCTIHHUM
JOKEpeIoM HeKTapy Ta MUKy aus omkin [1, 2, 4].

B Jlicocremny cBoro gacy Oyiu HacapKeHi CMYTH 3 JIepeB, SKi He
OynM THWIIOBUMH [JIsl JaHOI MICIIEBOCTI, HANPHUKIAT, 3 KiHCHKOTO
KallTaHy, 0i1o1 akamii Ta iHmmx. Takum ynHOM, B JlicocTenoRiii 30H1
Me10300pHU ar0Th TaKi JIEPeBHI HEKTAPOIMIKOHOCH: JIMIIA ITyXHACTa 1
cepamenucTa, poOiHis, TIIeTUis, JTUTa, KIHCAKAA KallTaH, pi3Hi BUIHA
kieniB.  Jlicocten — XapakKTepu3yeThCsi ~ TaKMMH  KYIIOBHMH
HEKTapOIWIKOHOCHAMH POCIMHAMU — TEpPEeH, TJiJ, JWKa BHIIHI,
MajuHa, iHmi [4].

YpmaHcbke TicHUITBO cTBopeHe 1940 poky 3 METOI BEIeHHS
JCOBOTO  TOCMONAPCTBA, OXOPOHH, 3aXUCTy, PaliOHAIBHOIO
BUKOPHCTAaHHS Ta BIATBOPEHHS JICiB, OXOpPOHHU, BIATBOPEHHA Ta
paLioOHATLHOTO BUKOPUCTAHHS JIEPKABHOTO MUCIMBCHKOTO (OHTY Ha
TEepUTOpii  MHUCIMBCBKHX  yTifb, HagaHUX B  KOPUCTYBaHHS
HiANPHEMCTBY.

[Inoma nmicaunTea cranoButh 3340 ra. [lommpene Ha TepuTopii
Tepominbcbkoro paiiony bepekancbkoro Ta 300piBCHKOTO paiioHYy.
Ha tepuTopii micHUIITBA IepeBaKalOTh OYKOBI HacakeHHs [3].

HonatkoBo, Kpim JIEP>KaBHOTO JIICOBOTO ¢dhonmy,
BUKOPHCTOBYIOTh 5-10 ra HEMpHIATHHUX JUIS CUTBCHKOTOCHOAAPCHKUX
poOIT  SAPY)KHO-OAJKOBMX  3€MENIb  NPHBATHOTO  OPEHIHOIO
HinpueMcTBa «YPMaHCBKe», SIKI 3aCaKYIOTh COCHOIO, MOJIPHHOIO,
KJICHOM TaTapChbKUM 1 SICCHONMCTHHM, a TaKOX YarapHHUKOBO-
TUIOOSATITHUMH KyJIbTYpaMH JUIs MiJrOiBII1 JIicOBOT (hayHH.

Sk 3asnauae Pazanor C.D., g «OMKUIBHUIITBA CEpel
MEIOHOCHHUX JIepeB JICOBHX VTilb HAaWOUIBII Ba)XJIMBEe 3HAYCHHS
MaroTh JHUMU. HekTaponmpoayKTUBHICT MK MOXe jpocsaratu jo 800
KT 3 OJHOTO TeKTapy CYyNUJIbHUX Haca/pKeHb. TakoXK HEoOXiTHO
3a3HaYUTH, L0 HaKOLIbIIEe MEZOHOCHOI nuna OyBae y mepion
c(hOopMOBaHOTO JepeBa, 3a Ti€i yMOBH, 1110 BOHA POCTE HE Iy>Ke T'YCTO
3 IHIIUMU JIEPEBaMH.

Cepen akaiii HeOOXIZHO BIAMITUTH akKaiil OuTy (AepeBHUI
MEJIOHOC) Ta JKOBTY (KyLIOBUE MemoHOC). HekTapormpoayKTHBHICTH
akarfii 6ioi csrae 500 kr/ra, a skoBTOi — 10 125 kr/ra. Akaris Gina
3a0e3meuyye OKIT KOPMOM y BECHSHMH mepioj 1 y OUIbIIOCTI
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BUNAJIKIB CTBOPIOE MOXJIMBOCTI il BUPOOJIECHHS OIKOTUHUMHU
ciM’ssMH TOBapHOTO Memy. Men 3 akamii Oimoi Mae HU3BKY
CIPOMOXKHICTh /0 KpHCTali3alii, TOMYy KOPHUCTYETHCS HIMPOKAM
MIOITUTOM SIK B HAIlii KpaiHi, Tak 1 B kpaiHax €Bporu.

IlpiTe B depBHI MPOTITOM IBOX-TPHhOX TIKHIB. Crieka Ta
CyXOBIil 3HaYHO 3MEHMIYIOTH i MeJOHOCHiCcTh. HaiiOinpine HekTapy
BUJIUISIE Ta akallis, 10 POCTE Ha TMIIIAHOMY TPYHTI Ta KOJH IEpen
LBITIHHSAM BUIIAJAI0Th JOII.

Haii6inpm mommupeHnMu cepen KieHiB Ha Teputopii Jlicoctemny
VYkpaiHu €: KJI€H TOCTPOIMCTHH, KJIeH MONbOBHH, KJIEH TaTapChbKHUM 1
KJIEH HECIpaBXHbONOAIOHNHA. HekTaponmpoayKTHBHICTE  KIJICHIB
ckianae monan 200 kr/ra [1].

I[BiTe B KBiTHI — TpaBHi, OJJHOYACHO 3 PO3IYCKAHHSIM IUCTS.
BBaxaeTbcst HallKpaluM MeJIOHOCOM 3 KIIeHOBUX. bpkonu 6epyTh 3
HBOTO HEKTap i MoK [1].

Hy06 — BHCOKOpOCIIE IOBTOBIYHE AEPEBO 3 POAMHH OYKOBHX,
MOLIMPEHNH Makike 1o Beiit €Bpori. 3aBBumku 10 40 i Ginbiie MeTpiB
3 JOCUTh LIMPOKOI0 KpoHOO. LIBiTe B TpaBHI — YepBHi, OHOYACHO 3
PO3MYyCKaHHSAM JUCTKIB. Y OMKITBHHUNTBI Ay0 Mae 3HAYCHHSA
TOJIOBHMM YHMHOM SIK MHJIKOHOC, ajie 32 CIPUSTIMBUX YMOB IOTOIU
0K0MM O6epyTh 3 HOTO )KIHOYMX KBITOK 1 HEKTap.

BpaxoByroun BHUILEBHKJIQACHUH Martepiaj, MOXXKHA 3a3HAYMTH,
o MeJOHOCHa 0asza [ICOBHX VTifh YPMaHCHKOTO JIICHUIITBA
npejicTaBieHa JOCTaTHBOIO KiJIBKICTIO BHIOBOTO CKJaIy JIepPEeBHHUX
HEKTapOIIMIIKOHOCHUX POCIWH. Ane Al TOro, mo0 OmKiUIbHULITBO
Oy70 BHCOKONPOAYKTUBHUM Ta PEHTA0ENbHUM, HEOOXiTHO Oiibi
paiioHaJbHO BHUKOPHCTOBYBATH NPUPOJHY MEAOHOCHY ¢uiopy, a B
pszi paiioHIB MOKpallyBaTH KOPMOBY 0a3y Uit OJpKiN 301IbHICHHSIM
JCOBUX ACPEBHHMX Ta KYLIOBUX HEKTAPONMJIKOHOCHUX KYJBTYD, SIKi
SIBIISIFOTHCS. OJTHOYACHO 1 TOOPUMH MEJIOHOCAMH.
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OIIHKA IOCYXOCTIMKOCTI JEKOPATUBHUX POCJIVH
IHTOPOAYKOBAHUX BUJAIB POJY HIABJIIA (SALVIA L.)
B YMOBAX JIICOCTEIY YKPATHU

Mamxkoscbka C. IL., Ilepe6oiiuyk O. I1.

Hauionansawuii 60otaniunuii cag im. M.M. I'pumuika HAH Ykpainn
E-mail: mashkovska@ukr.net

[Iporro3zoBani 3MiHM KIiMaTy Ha IUIAaHETI Ta CYTTEBI
MiIBUIICHHST TEMIIEPaTyp y TO€JHAHHI 31 3HIDKCHHAM aTMOC(EpHOl
BOJIOTOCTI B OCTaHHI POKH, 3yMOBIIOE aKTyalbHICTh IHTPOIYKIIT
MOCYXOCTIMKUX BHUIIB JEKOPATUBHUX POCIUH JUIA 3a0e3nedeHHs
o3eneHeHHsT JaHamadgTHUX 00°ekTiB. Y 3B’A3Ky 3 LUM TIpU
JIOCITI/DKEHH]I  IHTPOJAYIICHTIB BaroMe Miclle HaJeKUTh OIIHI 1X
MOCYXOCTIHKOCTI.

MeTa HalIMX JOCHIKEHb MOJsrajga B OLIHII MOCYXOCTIHKOCTI
JICKOpATUBHHUX POCIHMH iHTpoAyKoBaHHX BHIIB poxy Illasmis (Salvia
L.): S. azurea Michx. ex Lam.,S. cadmica Boiss, S. coccinea Buc'hoz
ex Etl.,, S.farinacea Benth., S. glutinosa L., S. officinalisL., S.
plendens Sellow ex Nees, S. tomentosa Mill., S. verbenacal., S.
verticillata L. ta Bigbopy cepex HHMX HAWNEPCIIEKTHBHIMINX IS
BUKOPHUCTaHHS B 03€JICHEHHI.

Pociiuau  BUpoOIyBaJIM  Ha  KOJICKI[IHHO-EKCIO3UIIIHHUX
ninsHkax HamionaneHoro 0ortaniunoro caay iM. .M. I'pumika HAH
VYkpainu. Bi3zyanpHy OLIHKY MOCYXOCTIHKOCTI POCIMH MPOBOIMIN 32
TPHOX0aTHHOIO MIKAJIOI0, 3TiAHO sIKOi 3 6amu OTpUMYBAJM POCIWHHU,
SK1 He BTpayaiy Typropy; 2 0ajam — BTpara Typropy He3Ha4Ha, 3
BiZTHOBJICHHSI HOPMaJIbHOI TYPropecLeHTHOCTI Hicis moyimBy; 1 Oan -
3Ha4yHa BTpaTa Typropy 0Oe3 BiZHOBIIEHHsS TYpProOpecUEeHTHOCTI Miciis
nonvBy. EkcriepuMeHTa IbHO BU3HAYAIM OCHOBHI TIOKQ3HUKH BOJTHOTO
pexkuMy pociuH [1]. 3pasku  BimOHpaiKcs B MMepioj; TPUBAJIOT 3aCyXH
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y ¢a3i uBiTiHHA pociauH. CTaTHCTHYHY OOpPOOKY OTpHUMaHUX
pe3ynbTaTiB MPOBOIIIIN 32 METOANKOIO 3aifiieBa [2]..

Y BIANOBITHOCTI 3 Bi3yaJIbHOK OIIHKOK IOCYXOCTIHKOCTI,
POCIMHU JOCTIIKYBaHMX BHUJIB MPOSBWIN BUCOKY CTIHKICTh A0 Aii
TpuBanux nocyx. Tak, pocnuuu BumiB S. splendens, S. glutinosa, S.
azurea orpumaim 2 Oamam, Tomi sk S.cadmica, S. coccinea,
S.farinacea, S. glutinosa, S. officinalis, S. splendens, S. tomentosa, S.
verbenaca, S. verticillata orpumanu ominky - 3 6anu.

ExcmiepeMenTainHO BCTAHOBJICHO, 110 IHTEHCHUBHICTb
TpaHCHipalii JUCTKIB POCIUH JOCHIPKYBaHUX BUIIB 3HAXOAHUTHCS B
mexkax Big 4,6 r/m? y S. glutinosa no 30,4 r/m? y S. azurea. Y
nopiBHsAHHI 3 HaBeneHuMH nanumu JI.JI. OpnoBoro [3], iHTEHCHBHOCTI
TpaHcmiparnii JTydHHX pocivH IiBobepexkHoro Jlicocremy Ykpaiam
KOJIMBAEThCS B Meskax Bif 17,2 10 280, 3 /M2, MOKIMBO HPUITYCTUTH,
[0 BWIIE 3rajaHi MNpeAcTaBHUKK poay Salvia € mocratHbo
MOCYXOCTIMKUMU. [{aHe mpumyeHs miATBePKY€EThCS 1 MOKa3HUKaMU
BiTHOCHOT IHTEHCHBHOCTI TpaHCIIipailii, SKi BKa3ylOTh Ha PETYJIAIiI0
IHTCHCUBHOCTI BTpaT BOJIW POCIMHAMH B 3aJI€KHOCTI BiJ 30BHILIHIX
¢akropiB Tak, MOKa3HUK BiTHOCHOI 1HTEHCHBHOCTI TpaHCHipariiy S.
cadmica cranoButs Bix 0,02 mo 0,21, y S. glutinosa - Bix 0,007 1o
0,05, y S. officinalis - Bix 0,01 mo 0,1, y S.tomentosa - Bix 0,007, 1o
0,06, ay S. verticillata - Bix 0,03. 10 0,1.

Bemuky pomb y peryiroBaHHI BOJHOTO OOMiHY pOCIHH
BiZIIrpalOTh BOJIOYTPUMYIOYi CHJIM, SIKi 3YMOBJICHI, TIepelryciM,
BHCOKMM BMICTOM OCMAaTH4HO aKTHBHHX PE4YOBHH. Bomoyrpumyroua
3aTHICTh TKAaHWH crpusie 30epiraHHIO BOJIM B POCIIMHAX 1 € OJJHUM i3
3aXMCHUX MEXaHi3MiB Jii BogHoro crpeccy [1].

AHaniz BOJOYTPUMYIOUOi 3aTHOCTI JIMCTKIB POCIHH POJIY
Salvia B mepiox TpuBanoi MoCyxu mokasas, 1[0 MaKCHMalbHa BTpaTa
Bosoru mpotsirom 30 XxB cmocrepiramace y S. azurea (9,63%),
mimimaaera - y S, glutinosa (1,34%), S. coccinea (1, 75%),
S.tomentosa (1,76%). MakcuManbHa BTpaTa BOJIOTHY JOCIIIKYBaHUX
BUIB Yepe3 YOTHUPH TOJMHMU criocTepiranack y S. azurea (33,22%) ta
y S. splendens (30,84%), minimanbha y S. coccinea (9, 02%), S.
farinacea (9,13%), S. officinalis (9,3%), S. glutinosa (9,83%).

3a pe3yabTaTaMy JOCIHIKEHb BCTAHOBJIEHO, 10 HalKpalia
BOJIOYTPUMYIOYa 3aTHICTh BUSBUJIACH Y JIMCTKIB POCIIMH BHIIB: S.
coccinea, S. farinacea, S. officinalis. IllBumme BTpauaroTs BOIY
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JUCTKY POCTHMH BUAIB: S. azurea, S. splendens, S. cadmica.

He3Bakatoun Ha KOPHUCTH TpaHCHIpAIMHUX pPyXiB, MiA Yac
TPUBAIMX 3aCyX IXHS IHTCHCHBHICTh MOXE IIEPCBUIYBATH
HAJXOJDKCHHSIM BOJM Yepe3 KOPEHEBY CHCTEMy, IO HETaTUBHO
BINTMBAE€ Ha >KUTTEISUILHICT POCHHH, CIPUYHMHIE iXHIA BOIHHI
nedirur. Boguuit nedinur nUCTKIB AocmiukyBanux BuaiB Salvia B
nepiosl TpUBaNOi 3aCyxXH KOJHMBAa€ThCs B Mexkax Bix 8.1% mo 32,7%.
Bucoki 3HaueHHs BOAHOTO AedilMTy xapakTepHi mis S. coccinea
(32,7%), S. glutinosa (25,9%), S. verticillta (24,1%), S. cadmica
(23,7%), am3pki — mns S. azurea (8.1%), S.tomentosa (9.03%), S.
verbenaca (11.02%), cepenni 3uauenus — ans S. officinalis (13,4%),
S. splendens (17,9%), S. farinacea (19,4%),

OTxe, pe3ynbTaTd AOCTIKEHb CBiMYaTh, MIO IHTPOMYKOBaHI
nexopatuBHi Buam poxy Salvia B ymomax Jlicoctemy VYkpainu
BUSIBUJIN .BUCOKHU PiBEHB MOCYXOCTiiKocTi. CIiBCIIaBUBIIN OCHOBHI
MOKa3HUKA BOJHOTO PEXHUMY POCIHH 1 TPOBIBIIM KOPENAMiHHAN
aHaJIi3 Mk HUMH, HaMH BCTaHOBJIEHO, 1[0 TakKi BUIM, IK S. azurea,
S. splendens, S. cadmica., S. glutinosa, € mMeHm CTiiiki 10 MOCyXH
MOPIBHAHO 3 iHMWMHA. Tomy, OiMBII AOIUIBPHO BHKOPHCTOBYBATH B
JaHAmaPTHUX 00 €KTaxX O3CJICHEHHsS OLIbIN CTIHKI A0 MOCYXH BHIU
mraBii#i, 3okpema S. coccinea, S.farinacea, S. officinalisL., S.
tomentos, S. verbenaca L., S. verticillata L.

Criucok mitepatypu
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IMPOBJIEMH I CYYACHHUM CTATYC JOCJIKEHOCTI
PIBHOMAHITTS I'PUBIB POJ1Y CIBORIA FUCKEL
B YKPATHI

Hogropoacekuii A. A., Aragonos /1. 1O., Axynos O. 10O.
XapkiBcbkul HarlioHaIbHKH yHiBepcuTeT iMeHi B.H. Kapasina

E-mail: a.novgorodsky@karazin.ua, informashiks@gmail.com,
akulov@Kkarazin.ua

Ciboria Fuckel (1870) — pix cymuactux TpuOiB 3 pOJHHH
Sclerotiniaceae, sikuit ctaHoM Ha 1el 4Yac HapaxoBye Oim3bko 20
BuniB. IlpencraBHWKM poxy MaroTh IDIOOBI Tila  amoTerii
XapaKkTepHOi KenmxomomiOHoi (opmMu 3 JOBTUMH HDKKaMH, IO
3HAHIIIO0 BimoOpaXkeHHs y Horo Hasei (Big rpeil. ciosa "Kipdplov'’ —
KyOOK). 3arajJbHOI0 CHIIBHOK PHCOK YCIX CKICPOTHHIEBUX TPHOIB €
3IaTHICTh YPa)KyBaTH NIEBHI BUAHU POCIIHH 1 yTBOPIOBATH 1 1X TKAaHWHAX
CTPYKTYPH CITIOKOK — CKJICPOIIii, SIKi MiCJs MIePEe3UMIBIII IPOPOCTAIOTh
IUIOJIOBUMH TiJlaMu anoTertisimu [1, 2].

Pi3Hi mpencTaBHWKM POAMHM MAalOTh pI3HY CyOCTpaTHY
cremianizamito — Monilinia Mymidikye COKOBHUTI IUIOAM POCIHH,
Dumontinia xomonizye kopeHesumia, Sclerotinia — wag3emHi
BereTaTHBHI opranu JIBomonbaux, Gloeotinia — HaciHHS 371aKiB i OCOK.
[Ipu upomy mnpencraBuuku poxy Ciboria Haifuacrimie KOJOHI3YIOTH
CYLBITTS, TUIOAY a00 HACIHHS TaK 3BAHUX «CEPEKKOIBITHUX POCITHUHY:
BepOM, BIIbXHM, JIIMHM, TomoMi. [lpu 1bOMY € BuaH, SKi
PO3BUBAIOTHCS JIMIIE HA CYNBITTSX, & € BUIU SKi BiJAIOTh IepeBary
TUT0/IaM 1 HACIHHIO.

Knacnunumu Bumamu poxy Ciboria e C. amentacea (Balb.)
Fuckel (tm6opis cepexuacra) ta C. caucus (Rebent.) Fuckel (tubopis
4amono1ioHa), ki po3BUBAIOTHCS BUKIIOYHO HA YOJIOBIYHX CEPEKKAX
POCITMHHM Tocrofaps. IX amoTemii yTBOPIOIOTHCS PaHHBOIO BECHOIO Y
nepiofl  po3MycKaHHA  OpyHBOK  pocnuH-rocnogapiB.  Cmopu
PO3HOCATHCS BITPOM 1 MOXKYTh ypaKyBaTh THUMHKH. 3BiATH MiLemii
rpuba-napasura po3poCTaeThCsl B TKAHHHU CEPEXKOK 1 MyMidiKye iX,
NEepeTBOPIOOYM Ha ckieporii. Ckiieporii onajarwTs i 3UMYIOTh Ha
NOBEpPXHI TIPYHTY Yy JICOBil migcTwimi 1 PaHHBOIO BECHOIO
NPOPOCTAIOTh ANIOTELisIMHU, a0H 3HOB 1H(IKyBaTH POCIHHY.
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B  Vkpaini pixn Ciboria ngoci 3amumaetscs — Maibke
HepocmkeHnM. Ha Hamry ayMKy 1ie 00yMOBIIEHO HE PiAKICHICTIO, a
THUM 110 IUIOAOBI Tijla 0araTb0X BHJIB € JOBOJI MAaJIOIIOMITHUMMU 1
urykaTs ix Tpeba paHHbOI BeCHi, (PaKTUUHO Bifpa3y >k Micis TaHEHHS
CHITY.

Crmig 3ayBaKHTH, MO y PIi3HI MEPiOAM PO3BUTKY MIKOJOTii
ICHyBaJlM  JllaMeTpaibHO TMPOTHJICKHI TMOMISAM HA PUHIUIN
BHOKpEeMJICHHsT BHAIB y ckiami poay Ciboria. Jleski aBtopu
00’eqnyBanm Buau C. amentacea ta C. caucus. Jleski BUeHI BUAUISUIN
y CKJIaZli Iboro 06’€THAHOTO POy CHeliali30BaHi TOMOJIEBY, BEpOOBY
Ta BUTBXOBY (GOpMH. AJie Cy4YacHi BUEHI BHOKPEMIIIOIOTH BEIUKY
KUTBKICTh CaMOCTIMHHX 1 AyXe CIelliali3oBaHuX BUMIIB. Y 3B’SI3KYy 3
MM BUHHKAae TpoOieMa TpaKTyBaHHS Ha3B, HABEICHUX y CTapUX
MIKOJIOTIUHUX TyOumikamisx. Hampukiiaz, y myOumikaiisix J0BOJIi 4acTo
TpamseTses HazBa C.amentacea, ajge mpu IbOMY BKa3yeThCs, IO
«rpu0 pPO3BHUBAETHCS HA OMAJMX MHUHYJIOPIYHUX CEPeXKaX BITbXU
KJICHKOT, OCUKH, JIIIUHHU, BepOM, 1HOMAI Ha 3aJHUINKAaX TPaB’ SHUCTHX
pocnuny [4, 5]. Omke 3po3ymiso, MmO M IHEI0 HA3BOIO KPUETHCS
TN KOMIUIEKC BUIIB.

Kpim Toro, B VYkpaini 3apeectpoBani Bumu Ciboria
coryli (Schellenb.) N.F. Buchw. ma 9omoBiuMx CyHBITTSX JIIIUHH,
Ciboria caucus (Rebent.) Fuckel — na gosoBiunx cyuBiTTsSX BepOH,
Ciboria betulae (Woronin) W.L. White ua naciuui 6epe3u ta Ciboria
batschiana (Zopf) N.F. Buchw. — ma xonymsx myba Ta Ciboria
viridifusca (Fuckel) Hohn. Ha »iHOYHX CYHBITTSX BiIbXH.

3rigHo 3 MoHorpagiero «I'pubu nomipaoi €sponm» (2019 p.)
aBropctBa T. Jlecco i Jhx. Ilerepcena, C.amentacea xoJioHi3ye
4OJIOBiYl CynBiTTS Bimbxu (i, MoxmuBO, mimunam), C.caucus —
4oJioBiui cyuBitTss BepOou Ta tomodi, Ciboria betulicola — donosiui
cyusittss Oepesmn, C. viridifusca — xiHoui CyIBITTS BiITBXH,
C. lentiformis — naciuus Binmexu, C. betulae — wmacinus Gepesu, C.
batschiana — mymidikosani sxomyai xy6a [3].

18 mrotoro 2024 pokxy, y 3alulaBHOMY BUIBXOBOMY Jici Ha
Oepesi p. Mepeda (oxonwii c. Byau, XapkiBchkuii paiion, XapKiBcbka
obiacte) Ha MyMidikoBaHuxX 4osoBiuux cymsiTTsax Alnus glutinosa
(L.) Gaerth. ogaum 3 aBtopiB wiei myoOumikamii (A. HoBropoacekim)
Oyno BusBieHO crnopoHomrends rpuba Ciboria amentacea (Balb.)
Fuckel. ITe oxna 3 HebaraThox Bepr()ikKOBaHMX 3HAXITOK IIHOTO BUIY B
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VYkpaini. KpiMm TOro, cmig 3BepHYTH YyBary Ha JOyKe€ paHHE
CITOPOHOIIICHHS TPH0a, 10, BipOTiTHO € HACIIKOM aHOMAIBHO TEIIIOL
3umu y 2023-2024 p.

V migcymky, cmig 3ayBaxwutd, mo pix Ciboria sacmyrosye
OimpImIOl yBaru BITYM3HSHUX MIKOJIOTIB, a iH(OpMaIist mpo yci paHHi
3HAX1JKH TOTpe0y€e KPUTHYHOI PeBi3il Ta y3araJbHeHHS.
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Princeton and Oxford, Princeton University Press, 2019. -
1715 p.
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YK 579.2
3MIILIAHUM MATOTEHE3 Y POCJIMH
ITatuka B. II.

IHcruryTy MikpoGiosorii i Bipycosnorii im. [I.K. 3a6onoTHOro
HAH VYkpainn

E-mail: patykavolodymyr@gmail.com

Bzaemogis pociuH i3 iTonaToreHHUMH MiKpOOpraHizMamu 3a
BIUIMBY PI3HUX (aKTOPiB JOBKULIS € KOMIUICKCHOK 1 BKITIOYAE
3MilIaHu| MaTOreHe3: KOMaxH-IIepEeHOCHHUKH, cereTajgbHa
pocnuHHICTE (pKepena iH(ekIii), a TakoX ablOTHYHI yMOBH Ta
aHTpONOreHHUH BILIMB. Cepell CydacHUX 3aX0/IiB 30epeKeHHS 00CsITiB
1 SIKOCTI BpOXKal0 MPOAOBXKYE JAOMIHYBaTH XiMIUHHI 3aXUCT POCIHH.
OpHak 3MEHIIEHHS OO0CATiB 3aCTOCYBaHHS IMECTHLUUAIB CTalo
MEPIIOYEPTrOBUM 3aBJIaHHAM €KOJIOTIYHOTO (opraniyHOTrO)
3eMjiepo0OcTBa B yChoMy CBITI. Lle 00yMOBJIEHO HHM3KOIH HEraTHBHHX
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SBHINl, CHPUYMHCHUX  XIMIi3alli€l0  POCIWHHUIITBA,  30KpeMa,
amanTaIlielo  IMKOJOYMHHMX BHIIB 1O XIMIYHHX PEYOBHH i
(dopMyBaHHAM y MOMYJIALIAX IIKIAHUKIB 1 (PITONATOTEHIB CTIHKUX 10
necTUuIiB (JOpM, 3pOCTAHHSM YaCTOTH BHHUKHEHHS TaKUX CTIHKHX
dbopmM, 0 BHUMNEPEIKAE CTBOPEHHS HOBHUX IIperapariB, OlOMHMIHOIO
€0 TIECTUIMAIB Ha KOPUCHY O0i0Ty; HaKONMWYEHHSM TaK 3BaHUX
NECTUIUIHNX 3aJIHIIKiB, [0 MITPYIOTh 1 HAKONHMYYIOTHCS B PI3HUX
ekocuctemMax. HacnmigkoM  HEKOHTPONBOBAHOTO  BHKOPUCTAHHS
XIMIIHIX 3aco0iB 3aXUCTY pociuH € 3a0pyIHEeHHS
CLIBCHKOTOCTIONAPCHKOI  MPOAYKILii MEeCTHUUAHUMH 3aJUIIKaMU 1
MiIBUIICHHS] HETATUBHOTO BIUIMBY HA 37I0POB’sI TFOAWHH 1 TBAPHH.

3Bakaloud HA 3a3HAuCHE BHWINE, MOHITOPUHI, EKCIIPEeC
JiarHOCTHKa (DITOMAaTOreHHuX MIKpOOpraHi3MiB, BipyciB, QiToruiazm,
MOLTYK MiKpOOpraHi3MiB-aHTAaroHICTiB ()ITOMATOTEHIB 1 CTBOPEHHS Ha
iX OCHOBI 0iONIOTIYHHX TpemapaTiB 3 OIOMUIHUMHU BIACTHBOCTSIMH €,
0e3yMOBHO, akTyalpHHM. [lo3asgsk y TPUPOAHMX yMOBax Ta
arpoiTOlICHO3aX POCIMHM 3a3BHUYall KOHTaKTYyIOTh 3 KUIbKOMa
MaToreHaMH OJHOYACHO, a OUIbIIY YaCTHHY BiJIOMHUX JAHHX OTPUMAHO
MIpU BUBYCHHI OKPEeMHUX 30yIHUKIB XBOPOO, JOCITIKEHHS 3MilIaHUX
iHQekmiii Ta 3axoAiB X OOMEXKeHHS HaOyBalOTh HaJI3BHYANHO
Ba)XJTMBOTO 3HAYCHHSI.

BcranoBneHHss ~ mTamMoBoi 1 rpymoBOi  HAJEXKHOCTI
¢iTomaroreHiB, fKi TUPKYJIIOIOTH B arpoleH03aX, BHUBYEHHS IXHIX
TEHETUYHUX  OCOONMBOCTEH 1  (UIOTEHEeTHYHHWX  3B’SI3KIB 3
ypaxyBaHHSM (paKkTOpPiB JOBKILIS, @ TAKOXK aHAJI3 YChOTro MiKpoOioMy
IPYHTY 3a PAZOM SIKICHHX 1 KiJbKICHUX NMOKa3HHKIB € OCHOBOIO JUIS
JIOBTOCTPOKOBOTO ~ TIPOTHO3YBAaHHSI ~ BHHUKHEHHS 1  PO3BUTKY
eMiIeMIYHUX CHUTYaIill y pa3i MPOHUKHEHHSI eMEepP/PKEHTHUX IITaMiB i
BUAiB (iTOmaToreHiB Ha TEPUTOPil0O YKpaiHW Ta BHU3HAYCHHS
3araJibHOT HaIPaBJICHOCTI 010JI0TTYHUX MPOLIECIB B arpoIieHO3ax.

BukopucTaHHsl pe3ynbTaTiB eKCIIEPUMEHTAIbHUX JOCIIPKEHb
3a3HaYCHUX BHUIIE MNpoOJieM, MJO03BOJMIO PO3POOMTH  EKCIpec
JIiarHOCTHKY (ITOMaTOreHHUX MIKpOOpraHi3miB, (iTomasum i Bipycis,
OTPUMAaTH HOBI IITAMH MiKPOOPTaHi3MiB, SIKi TPOSBISIOTH BUCOKY
AHTaroOHICTUYHY aKTHBHICTH IOJI0 MATOTEHIB CLTLCHKOTOCTIOAAPCHKIX
pOCIHH, 0COOJIMBO 32 3Mimmanoi iHGpekii. Hail0iapin akTUBHI ITaMu
MIKpOOPTaHi3MiB-aHTaroHICTIB ~ PEKOMEHJIOBAHO JUIsi  CTBOPEHHS
HOBITHIX TNOMI(QYHKIIOHATPHAX MIKPOOHHX 1 TOMIQYHKIIOHAIEHUX
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MeTabomiuyHuX OiompenapariB  komiuiekcHoi aii.  Pozpobneno i
MepeBipeHo y BUPOOHWYMX yMOBax e(EeKTHBHICTh 3aCTOCYBAaHHS
NpUOYTKOBHUX HOBITHIX O10TEXHOJIOTIH BUPOILYBaHHS 3¢6pHOO000BHX 1
TEeXHIYHUX KyJNbTyp. BuU3HaueHO WUISIXM TpoTuAii JerpagamiiHuM
npolecaM IPYHTY Ha 3€MJISIX ClIIbCHKOTOCIIONAPCHKOTO MIPU3HAYEHHS 1
3aIPOITIOHOBAHO CHUCTEMHI arpOTEXHOJIOTIUHI PIIEHHS 3 BiIPOHKCHHS
1 30epekeHHsT pOFOUOCTI IPyHTIB Ykpainu [1,2].

JocnipKkeHHsIMA OCTaHHIX POKIB IMOKa3aHo, 10 POCIMHH 31aTHI
YTBOPIOBAaTH acolliaii 3 pi3HOMaHITHAMH MIKpPOOpraHi3MamH, 10
HaJIe)KaTh JI0 PI3HUX LApCTB — apxei, 6akrepii, rpudH i mpotucty. [lpn
BOMY OUTBIIICTh HAYKOBUX JOCIIIXKEHb, IO LIIOCTPYIOTh CHHEPTi3M
BIUIMBY pI3HUX MIKPOOPraHi3MiB Ha 3JI0pOB’Sl POCIHHHU-Xa3siHa,
TIPUCBSIYEHO B3a€EMOJISIM OaKTepii i rpuoiB.

CyvacHu# miaxia 10 BUBYCHHS XBOPOO pPOCIUH 0a3yeThcs Ha
VSBJICHHSX OO Te, IO iX 30yJHUKaMU € OJOWH, NEBHUH BUA/LITaM
natoreHa. OpHaK y TPUPOAI MIKPOOpPraHi3MH B OCHOBHOMY
TPAIUISIIOTHCS SIK MPECTAaBHUKHM CKIaJIHUX MIKPOOHMX KOMILIEKCIB.
Binbmiicte 1a6OpaTOPHUX AOCHIIKEHb 30CEPEPKEHO Ha OKPEMHUX
mTaMax MIKpOOpraHi3MiB, IO BUIUICHI B YHCTY KyIbTypy. BomHoUac
Malbke HIYOro He BIJJOMO IMPO MOXJIUBI B3a€MOJIi MMAaTOTEHHUX
MIKpOOPTaHi3MiB y IPUPOJHUX eKocucTeMax. Lle 3HauHO YCKIIaIHIOE
JTOCITI/DKEHHST 3aXBOPIOBaHb 1 mel (akT moTpiOHO BpaxoBYBAaTH NpHU
po3po01Ii eheKTUBHUX 3aX0/iB KOHTPOITO MATOTeHIB.

3 iHmoro OOKy, € JHIIe TIOOJUHOKI TOBIIOMJICHHS IIPO
CHUHEPTiYHy B3a€EMOJiI0 Mik 30ymHHKamu XBopoO pociuH. [Iporte
MEXaHi3MH TaKuX B3aeMOJIiii Hapa3i HeBimoMi. CHHepriYHa B3aeMOIis
30yJHHUKIB XBOpPOO pOCIMH MOXE TMPHU3BECTH JIO BHHUKHEHHS
KOMILJIEKCIB ~ ()iTONATOTEHIB, 1[I0 MOXYTh BHUSBUTUCS  OUIBII
MONIMPEHUMH, HIXK OYIKYBaJlOCS, 1 PO3YMIHHS OCHOBHHX MEXaHi3MiB
MOJKE MaTH BaKJIMBUH BIUIMB Ha €MiIEMiOJIOTII0 1 PO3POOKY METOJIiB
KOHTPOJIIO 3aXBOPIOBAHb POCIIHH 1 HU3KH NMPEBEHTHBHUX 3aXOJIiB.

HocnimxenHs He (OKYCYBaIHUCh Ha POJIi KOMIUIEKCY MOIYJISLIH
Oakrepiit, rpudiB, QiTomaasm i BipyciB y matojoriuHomy mnpoueci. ¥
JIESIKUX JIOCHIJPKEHHSIX, MPOBEJACHUX 3 BUKOPHUCTAHHSIM TPaJUIIHHUX
MiJXO/iB, BCTAHOBJICHO, IO 0arato BHUIIB POCIMH MOXYTb OyTH
ypakeHi OJHOYACHO OiNbII HIK OJHUM MATOT€HHUM BHIOM. Y
0araTbOX BHIAJKaX 3apaXEHHS OJHUM MIKPOOPTaHi3MOM MOXE He
CIPUYMHIOBATH BAXKKUX CUMITOMIB 3aXBOPIOBAHHS, TOAl SIK CITiIbHE

80



Excnepumemanvna 6omanika i hizionozin pocaun

ypakKeHHs iHIIUM MIiKpOOHHM BHUAOM MOKE MPU3BECTH A0 PO3BUTKY
CHMIITOMIB  3aXBOPIOBaHHS BHACTIOK CHHEPTiYHOI  B3aeMOIii
MaTOTEHiB.

XBopoOH pocnvH, Ae B iHpEKUiitHOMY Tpoleci 6epyTh y4acTb
Oimpme ogHOro 30yAHWKA, 3a3BMYall HA3WBAIOTH 3MIMIAHUMHA abo
KOMIUJIEKCHUMH, a IX AIarHOCTUKA 1 MOAAIBLIMA KOHTPOJb € 3HAYHO
ckiagHimumu. Taki 3aXBOpIOBaHHA BHHHUKAIOTh B  Pe3yJbTaTi
B3a€MOJii IMIMPOKOTO CHEKTPY PI3HUX TPyl MiKpOOPTraHi3MiB.
Tpamumiiiai  ¢itonaronoriuai merogm 0a3yrOThCS HA IITYYHOMY
3apaKeHHI  POCIMH  MOHOKYJIbTypamu  (itomartoreni. Ilpore
HEIOCTATHBO BIIOMO TPO MOJKIIMBICTH 1 CHHEPTi3M iXHBOT B3aEMOJii,
0 MOXeE IMPHU3BECTH O BaXXKKOro Tepediry 3axBoproBab. Llinmkom
IMOBIpPHO, IO CHHEPTi3M TpPH B3aeMOJii pi3HWX 30yMHUWKIB, SKHAN
NPU3BOAUTH 0 OUIbII  BaXKHUX CHUMIITOMIB  3aXBOPIOBaHHI,
3yCTpiUaEeThcs dHacTimie, HiK odikyBamocs. Taki B3aeMofii MOXYTh
MaTH BHpIIIATbHE 3HAYCHHS IS PO3yMIHHS MEXaHI3MiB Ta €BOJIOII]
MIiKpOOHOTO TMAaTOreHe3y 1, fK HAaCHiJOK, PO3pOOKH e(EeKTUBHHUX
cTpaTteriii 60poThOH i3 3aXBOPIOBAHHSAMH POCIIHH.

MikpoopraHizmMy, BHAIIEHI 3 ypaXXeHHX POCIWH, MOTPIOHO
OILIIHIOBAaTH SIK KOHCOPLIYMH 3 YypaxyBaHHAM pi3HUX BapiaHTiB
B3a€MOJIii 1 BIUIMBY Ha BHHHUKHEHHS i PO3BUTOK 3axBoproBaHHS. o
BUpIIIEHHSI TaKoi Mpo0jeMu MOTPiOHO 3alydUTH HAYKOBHW ITiIXiJ,
o 0a3yeThcsl Ha OAKTEPIONOTIYHHUX, MIKOJOTIYHUX 1 BIPYCOJIOTIYHUX
JMOCTIDKEHHsIX.  BcTaHoBiaeHHS — (Di3I0JIOTIYHHUX — OCOOJIMBOCTEH
KOMIUIEKCY 30yIHHKIB 3aXBOPIOBaHb POCIMH MalOTh Ba>KJIMBE
3HA4YCHHS Ul BU3HAYEHHS CTPATErii 3aXUCTY POCIMH BiJl 3MIlIaHUX
iHQeKi, CIpHYMHEHMX MATOreHaMH, [I0 HaIeXaTh 10 pPI3HUX
TAKCOHOMIYHHMX TpyI. BrHpoBa/KeHHS CHUCTEMHUX TEXHOJIOTIYHUX
MiaXomiB A0 TpaHcdopmarii iCHYHOUMX TEXHOJOTIYHHX MPHHIUIIIB
3aXHMCTY 1 JKMBJICHHS CUTBCHKOTOCTIOAAPCHKUX KYIBTYp, IHTErparis
HOBHUX OOOB’SI3KOBUX OIOTEXHOJIOTIYHUX TIPOLEAYP 3 BiJHOBJICHHS
POIIOYOCTI IPYHTY JAacTh MOXIIMBICTh HE TUIBKM 3yNWHHUTH PYHHIBHI
npolecy 3 Jerpajamii IpyHTiB, a W 3pOOMTH BHPOOHHYMH MpOIEC
BUPOIIYBaHHS POCIIMH KEPOBAaHUM 1 BHCOKOIIPHOYTKOBHM, CTBOPHTH
YMOBU JUIs  ajanTamii  CiJIbCHKOTOCIIONAPCHKUX  KYJIBTYp  JI0
He3BopoTHHX 3MiH kiimaty [3,4]. Takmit migxig Oynme crpustu
TTOKPAIIICHHIO CTaHy JTIOBKIJIIA, OTPHUMAHHIO €KOJIOTTYHOT
CIJIbCHKOTOCIIONAPCHKOT MPOAYKIIIT 1 30€PEKEHHIO 310POB’ S JIFOICH.
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BILVIMB E-'EHIB HA MOP®OJIOI'TYHI IIOKA3HUKH COi B
YMOBAX PI3HOI TPUBAJIOCTI JHSA

PaeBcbka 1. M., Iloroes A. C.
XapkiBCchbKHIA HallioHANBHUN YHiBepcuTeT iMeHi B. H. Kapasina

E-mail: i.m.rayevska@karazin.ua, a.s.schogolev@karazin.ua

3 ycix 3epHOOOOOBHX KYJIBTYpP COS € HAWOUIBII I[IHHOO
KYJBTYpOIO. 32 BMICTOM XHTTEBO HEOOXITHUX PEUOBUH y HACIHHI COs
He Mae co0i piBHHUX. Y 3B’S3Ky 3 I[HMM OCTaHHI JIECATHIITTS
XapaKTepU3YIOThCs BUHSITKOBUM PO3BUTKOM ii BupoOHumIrTBa [1]. Pict
Ta PO3BUTOK COi 3aleKUTh BNl BIUIMBY 0arathox (axTopis.
TpuBainicts (oromepiony, TemIiepaTtypa, BOJOTICTh IPYHTY, CTPOKU
MOCIBIB BIUIMBAIOTh HA MOPQOJIOTIUHI MOKA3HUKH COl, TaKi SIK BHCOTa
Ta Maca POCIHMHHU, KUIBKICTh Ta IUJIOIIa JIMCTKIB, a OTXKe, 1 Ha
BposkaifHicTh 3epHa [2]. Cos — € KYJIbTYPOIO KOPOTKOTO [IHS, TOMY
TeHOTHUIIM MPUCTOCOBAHI /0 BY3bKHX Jiamna3oHiB IIUPOT 3aBISKU
YyTIMBOCTI 10 ¢oTomnepiony. OCHOBHUMH T'eéHaMH, 110 3a0e3MeuyoTh
YYTJIMBICTH COI 10 TPHUBAJOCTI JHS € T€HHW PAHHBOTO CTUIJIOCTI, E-
renu [1]. @oronepion BummBae Ha 6araTo acleKTiB POCTY Ta PO3BUTKY
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Coi, TaKMX SIK 3aKjagka 000iB, HAIMB HACIHHS, PICT MATOHIB 1 KOPEHIB,
peakuii Ha cTpec, TeMOH MEpPexoAy IO LUBITIHHA Ta JO03piBaHHSA
HacinHg [3]. V 3B 513Ky 3 UM, METOIO JaHOI pOOOTH OYJIO BU3HAUCHHS
BIUIMBY TPUBAJIOCTI AHA HA MOP(OJIOTiuHI MOKa3HUKH COi.

00’ €eKTOM JOCHTIKCHb OyJIM Malxe 130reHHi 3a TeHamMu E JiHil
coi (Glycine max (L.) Merr.) copry Clark, nagani HamioHaapHUM
HEHTPOM TEHETHYHHUX pecypciB pociuH Ykpainu. Y  poOoTi
BUKOPHCTAIH JHII 3 PI3HOI (OTOMEPIOJUIHOI0 HYTIUBICTIO.
Koporkomenni miumii: copr Clark (elE2E3E4e5E7), L63-3016
(e1E2E3e4e5E7), L 80-5879 (Ele2e3E4e5E7) ta doromepioqudHO
HedtpanbHi  nimii:  L63-3117  (ele2E3E4e5E7) Ta L71-920
(ele2e3E4e5E7).

[lompoBi mocHiaM TPOBOAMIM 3 TpaBHS MO JIMCTOMAA Ha
MOCHigHUX mingHkax kKadempu iziomorii i Oioximii pocnuH Ta
MiKpOOpraHi3MiB XapKiBCbKOTO HAaIliOHATBHOTO YHIBEPCUTETY iMEHi
B. H. Kapazina npoTsirom TppoX BereTaniiHux mnepionis y 2018-2019
ta 2021 pokax. Pocnunm BupolryBamu Ha AinsHkax 1 M2 y Tphox
KpaTHIf TOBTOPHOCTI IS KOXKHOTO Bapianty pocminy. Jo ¢asu
TPETHOTO  CIPaBXHBOTO  JIUCTKA POCIMHU  BUPOILIYBaJH  Ha
npupogHoMy noBromy nHi (16 rogwH), MOTIM TOJOBHHY POCIHH
miaBagy BIUIMBY KOpOTKOoro ¢otonepiogy (9 roamH), IUISIXOM
HAaKpUBaHHS CBITJIOHENMPOHUKHUM Martepiamom 3 17.00 go 9.00
roguHd. BriuB xopoTkuMm QoTornepioloM MPOBOAMIM MpoTsrom 14
0.

s BU3HA4YeHHS BIUIMBY TE€HIB paHHbOI CTHUIVIOCTI Ha
MOp(OMETPUYHI TIOKa3HUKH COi 32 Pi3HOI TPHUBAJIOCTI CBITIIOBOTO JTHS
MU BH3HA4ajJH BUCOTY Ta CyXy Macy POCJIMHH COi, KiJIbKiCTb JIUCTKIB
Ta IUIOLLY APYIOro, TPEThOTO Ta YETBEPTOIrO MOBHICTIO chOPMOBAHUX
JUCTKIB Ha pociuHi. BusHaveHHs MOpPQGOMETPUYHUX TOKA3HUKIB
MIPOBOAMIIH MPOTATOM 21 JTHS.

PesynpTatn  moCHiIDKEHHS IOKa3ajkd, WIO JIOBTHH  JICHb
301JIbIIyBaB BUCOTY POCIIMH BCIX JOCHIKYBaHMX JIiHIH, Bix 3,34% 10
12,46% y mopiBHsAHHI 3 KOpPOTKUM (ororepiogom. HanOinpmmit
BIUIMB JIOBTHI ()OTOIEPiO)l YNHUB HA POCIMHHU KOPOTKOJIECHHOI JiHii 3
reHotuniom Ele2e3E4 pizuuisg 3 KOpOTKUM (OTONEPIOIOM CKJajaana
12,46%. IToka3HWKK CTPYKTYPHOI O10MacH 3HAXOAMIINCS TTi]T O1TbIITUM
BIUINBOM  JIOBFOTO JHS Y KOPOTKOJACHHUX JIiHIH, HIX Yy
¢doronepionnyHO  HEWTpanbHUX  JiHIA. Tak  HeCHPUATIUBHUMA
¢oromepion 301IbIIYBaB MOKAa3HUKH CTPYKTYPHOI GiOMacH pOCIHHH
minii e1E2E3e4 na 31,7%, minii elE2E3E4 ta Ele2e3E4 na 12,92%
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Ta 14,07 % BigmOBIIHO.

3a yMOB JOBroro AHS CHOCTepiraigocs 30UTbIIEHHS KiJIBKOCTI
JUCTKIB y JOCHITHUX JIHIH HE3aJIeKHO BiJi TCHOTHUITY, HAHOLIbIIC
edeKT TposIBISABCS y KopoTkoneHHol minii e1E2E3e4 30inpuieHHs
craHoBuio 16,7%. Halimenmuii BruinB TpuBajiocti oTomnepiony O0ysio
BUsIBIICHO Juis JiHii ele2e3E4, pisaung ckiana 2,63%. KopoTkonenna
miniss Ele2e3E4 ta mnelitpanbhHa niHis ele2E3E4 mamu Onu3bki
3HadeHHs 5,26% Ta 5,41% BiAMOBIAHO, TPOXU HIKUYUMH TOKA3HUKH Y
elE2E3E4  4,62%. Iloka3HMKM IUIOINI JIMCTKOBOI  IIOBEPXHI
30UTBIIYBAIMCA TIPOTATOM TIEPIONy MOCIiAy, ajie B OUTbIIii Mipi e
MPOSIBISUIOCS Y HEUTPANbHOACHHUX JiHIM Ta KOPOTKOJEHHOI JiHil
Ele2e3E4. Tak y koporkomeHHux JHiHIH FEle2e3E4 Ta elE2FE3e4
HANPUKIHII JOCTIAYy TOKa3HWKH IUIONI acCHMUIAIIIHOTO amapary
Oynu BinnoBigHo Ha 37,5% Ta 29,1% Oinblie HiX 32 YMOB KOPOTKOT'O
¢doronepiony. TakuM YHMHOM 3a YMOB JIOBFOrO IHsI Bil0OYBa€ThCS
CTHMYJISIiSl PO3BHTKY AaCHUMUISAIIMHOI MOBEPXHI Yy MOCIiIKYBaHHX
POCIHH BCiX JiHIH, ane OUIBIIMKA CTYIiHb MPOSBY XapaKTEpHUH s
HEUTPaTbHOACHHUX JIiHIMH.

TakuM 4YMHOM, Pe3yJIbTaTH AOCIHIKEHHS MOKa3aly, 0 Y BCiX
JOCII/DKEHUX JIHIM COI CIOCTEpIraeThCsl 3pOCTaHHS TOKA3HHKIB
BHUCOTH Ta MacH POCJIHMH, KUIBKOCTI Ta IUIOI JIMCTKIB HA IOBIOMY JIHI
y TIOPiBHSAHHI 3 KOPOTKHM (hOTOTIEPiOAOM.
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BIOEKOJIOI'TYHI OCOBJIMBOCTI NIPEJICTABHUKIB
POJIMHU MAGNOLIACEAE B YMOBAX 3AKAPITATTS

Casina O. 1., IlonoBuu I'. Bb., Bantiox O. M.

JABH3 «Y>xropoacekuii HallioOHATBHUH YHIBEPCHTET
E-mail: olena.savina@uzhnu.edu.ua; halina.popovich@uzhnu.edu.ua;
olesia.kovaliuk@uzhnu.edu.ua

MarHomnieBi €  4YyIOBHMH  CaJOBUMH  pOCIMHAMH 3
OpWTIHATLHOIO (POPMOIO KpPOHH, JUCTKIB, BEIUKHMH 1 3alallHAMH
KBiTKaMu. BOHM 3acIyroBylOTh MIMPIIOTO BUBYEHHS i BUKOPUCTAHHS
HE JHIIE B KOJEKIUAX OOTaHIYHMX CaiiB, aje W IS O3CICHEHHS
BYJIUIIb, TIAPKIB, TPUBATHUX CaHO.

Mera JAOCHiKEHPp TMONSTana y BHUBYEHHI Oi0€KOIOTIYHUX
0CcOONMMBOCTEH MAarHOJ€EBHUX B YMOBax YjKTOPOJACHKOTO paioHY.
O6’extamu  nmocmipkenb cayryBaau  Magnolia kobus DC., M.
soulangeana Soul.-Bod., M. obovata Thunb. pomxy Magnolia L. Ta
Liriodendron tulipifera L. poxy Liriodendron L. (Magnoliaceae), mo
3poCTaroTh Ha TepuTopii 6oTaniuHoro caxy JIBH3 «YxHY», a Takox
y IpUBaTHHUX caandax Ha TepUTOpii 3aKaprmaTchKoi 00IacTi.

JocnipkyBaHi BUAM MarHoJi€BUX MPUYPOUEHi JI0 MOMIpHOTO 1
MIPOXOJIOTHOTO KJIiMaTy. 3a JTIOTIOMOTO0 MOPIBHSIBLHOT
XapaKTEPUCTUKN KITIMATHYHUX YMOB paioHy IHTPOAYKIii Ta yMOB
NPUPOJHUX apeaniB 3pOCTaHHS JOCTIDKYBAaHMX BHIIB, MOXHA
nepea0ayuT Ta OLIHUTH OCOOJMBOCTI MpOIECY aKJIiMaTH3arll
IHTPO/IYIIEHTIB B YMOBaxX ¥Y>KI'OPOJCHKOTO PaioHY.

Y Becix mocmimkyBanux BB pomuHu  Magnoliaceae
BU3HAUYEHO BHUCOKY aJalTHBHY BIACTUBICTh Ta MOXJIHMBICTh
NPOXO/DKEHHS (PEHOJIOTIYHNX (a3 PO3BUTKY FeHEpaTUBHHUX O3HaK. B
yMOBax OOTaHIYHOTO caxy HAWOUIBII KPUTHYHUM € TIOBEPHEHHS
HU3BKMX TEMIIEpaTyp y Oepe3Hi, KO HaOpsSKalTh KBITKOBI 1
JMCTKOBI OpPYHBKH Ta MOXKE CIOCTepiraTucs 3aTpuMKa audepeHiianii
1 BTOpMHHE LBITIHHA. B 1iIoMy pO3BUTOK PENPOAYKTUBHHUX OPTaHiB
MPOXOJUTh 0€3 CepHO3HMX BiIXWIEHb. JKUTTE3NATHICTD MHIKY B
nepion 3ammmoBanas M. kobus, M. soulangeana i M. obovata e
3aJI0BUTHHOIO. B MOJIENTFHIX €KCIIEPUMEHTAaX BCTAHOBIIEHO, 10 TTHIIOK
M. kobus i L. tulipifera € BiZHOCHO CTIHKHM /0 HETPHUBAJIOTO
BUCYIIYBaHHS, aJie MiIBUIIEHHS Yacy JIii CyXoro moitps 10 12 roauH
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MPU3BOAMIIO 10 MafiHHA GepTHabHOCTI. Y BUBUeHUX BHiB (M. kobus,
M. soulangeana i L. tulipifera) ¢opmyroTbcsi HOpMaTEHO PO3BUHEHI
wiogn 1 HaciHHg. [lpoTe, Bim3Ha4YaeThCs TepeAYacHEe OMNaJliHHS
YaCTMHHM IUIOJIB, sike ocoOimBo BiactuBe M. soulangeana Ta
BijicyTHiCTH cxoxxocTi y L. tulipifera.

Kommekc  xapaktepucTuk  (Bi3yaslbHI  CIIOCTEpPEKECHHA,
3/IEPEB’SIHIHHS OJHOPIYHUX TMAroHiB, MOJEIbHI EKCICPUMEHTH 3
BUBYCHHS JOCTHTaHHS PIYHUX MaroHiB, MOKAa3HWUKU MEpUIOi i Apyroi
(a3 3arapToBYBaHHS POCIHH) CBIAYATh PO BHCOKY MOPO3OCTIHKICTh
M. kobus i M. soulangeana. JTemio Hmwk4oro BoHa € y L. tulipifera, o
BUPaXA€ThCsI B OUNBII HHU3BKIM BHXKHBAHOCTI OpYHBOK 1 OiibIn
Hi3HBOMY 3aBEpIICHHI 3/epeB’sHiHHA mnaroHiB. M. obovata wmae
HEBHUCOKY MOPO3OCTIHKICTb. 3a CTIWKICTIO 1m0 mii  Bix eMHHX
TEMIIEpATyp TMICJs 3UMOBHMX 1 PaHHBOBECHSHHUX BIJUIMT JOCIIKEHI
BUJIM MOXKHA PO3TallyBaTd B Takiii mocmigmoBHocti: M. soulangeana,
L. tulipifera i M. obovata. M. kobus — criiika 10 MOpO3iB micis
3MMOBUX BiJIJIHT, aJI¢ HEJOCTATHBO CTikKa — MiCJIs PAaHHbOBECHSHUX.

Kputnynum B piunomy mumkini Magnoliaceae B ymoBax
3aXiJHOTO IHTPOAYKIIMHOTO PErioHy € MOCYIUTMBWHN JTHIA Tepiof.
KomriekcHa o1iHKa MOCYXOCTIHKOCTI 32 XapaKTepUCTUKaMU BOJTHOTO
pPSKHMY, aHATOMIYHMMM TOKa3HHUKAMHU JIMCTKIB 1 TX >KapocTifikocTi
JI03BOJIMJIA PO3MOMAIIMTA BHBYEHI BuauW Ha criiiki — M. kobus,
cepennpocTiiiki — M. soulangeana i L. tulipifera, cmabkocTiiiki — M.
obovata.

[TpupomHBO-KIIIMATHYHI YMOBH 3aXiTHOTO PErioHy HE BUXOJSATh
3a MEXi €BOJIOINIWHO BUpoOseHoi Hopmu peakmii M. kobus, M.
soulangeana i L. tulipifera, mo miaTBepmKyeThCS iX HOpPMaIbHUM
pPOCTOM, PO3BUTKOM 1 peaji3alielo penpoAyKTUBHOI (yHKmii. M.
obovata 3akiHdye pOCTOBI MpOIleCH Mi3HIIIE BiJ IHIIAX BHIIB, IO
KOpPEJIoE 3 11 3HWKEHOK 3UMOCTINKICTIO. [lepcrieKTUBHUMU BUIAMU
JUISL O3€JICHEHHS KYJbTYp (ITOLEHO3IB 3axiJHOT YaCTUHH YKpaiHu
BusHadeHo M. kobus, M. soulangeana i L. tulipifera. Hacinnese
po3muokerHst M. kobus i M. soulangeana B ymoBax 3axisHoi 4yacTUHH
VYxpainu (YKropoackkuii paiioH) € HallOLIbIT e(hEeKTUBHHM.

TaxuM 4rHOM, JJIsT ONITHMI3aIil MICEKHX 3€JIEHHX HACaLKEHL B
YMOBaxX 3axiTHOTO perioHy YKpaiHH 0cCOOJIHMBO PEKOMEHIYyEMO
Bucokozekoparusai M. kobus, M. soulangeana i L. tulipifera. Lli Buau
MOXYTh OyTH BHKOPHUCTaHI JJs HAacaJlKeHb B HOBHUX 1 TIpU
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PEKOHCTPYKILIi CTapuxX NapKiB Ta CKBEpiB, O3EJICHEHHI TEPUTOPIH
JiKapeHs i caHaTopiiB sk B mooanHokux mocankax (M. soulangeana i
L. tulipifera), Tak i nns crBopenns aneir (M. kobus). M. obovata —
MaJIOTIEPCTICKTUBHUN BHJ Ul IIUPOKOTO O3EJICHEHHS HAaCeJIeHUX
MyHKTIB. B 3B’53Ky 3 THM, IO Aiama3oH HOPMH peaKiiiil i€l poCiInHN
HE TIOBHICTIO BIiAMOBiZa€ €KOJOTIYHUM yMOBaM JAaHOTO peETioHy, il
BUPOILYBaHHS MOXJIMBE TUIbKA 3 BHUKOPUCTAHHSIM JOJATKOBOTO
JOTIIsAAY (3aXHCT Ha 3UMY, IOCUJICHUH MTOJTUB B JITHIN epiox).

VIIK 625.77

HEPCIIEKTUBU BUKOPUCTAHHSA POCJINH POAY
FAGACEAE U1 O3EJIEHHSA MICBKOI'O CEPEJOBHUIIA

Casgiubka Jl. B., HectepoBa H. I'.

Harioransauii yHiBEpcuTeT GiopecypciB i MPUPOTOKOPUCTYBAHHS
Ykpainu
E-mail: savitska21sl@gmail.com

Mickke cepemoBuile — CKIaJHA, AWHAMIYHA, TPUPOIHO-
AHTPOIIOTEHHA CHCTeMa, IO TepeOyBae TiJl CTAIUM BILUTUBOM
COIIaJIbHO-TEXHOTCHHUX YMHHHKIB [2]. 3pocTaHHS 4KciIa MiChKOTO
HACEJICHHS TIPHU3BEJIO [0 CEPHO3HUX COIAIBHUX, SKOHOMIYHHMX M
eKOJIOriyHuX mnpobieM. BHacmigok MmiibHOT MiChKOi 3a0ym0oBHU
NPaKTUYHO HE 3aJMINIIOCS Miclisl st (GOpMYBaHHS 0a3HCIB 3€IEHUX
Haca/DKeHb, MAapKiB Ta CKBepiB. BomHoYac, CKOPOUYIOTBCS HE JIHIIE
peKpeariiiiHi 30HM MeEramo;iciB, a ¥ 3aMiCbKi HAaCa/DKEHHA, IO
BUKOHYIOTh POJIb 3elieHUX Mickkux mosiciB  [3].  OcoGnuBoi
aKkTyalbHOCTI B YKpaiHi HaOyBaioTh mpobiemMu 30epexeHHS,
BiJTHOBJIEHHS Ta 30arayeHHs1 010pi3HOMAHITTS (POPM POCIUH Y 3B’ SI3KY
3 apuaM3alli€l0 Ta MI00aJbHUMH 3MiHaMu Kiaimary 3emuti. s
30arayeHHs ACOPTUMEHTY JEKOPaTHBHHUX JCPEBHHUX POCIHUH, SKi
KYJIbTUBYIOTh Ta BHKOPHCTOBYIOTb B O3€JICHEHHI BEJUKHX MiCT
VYkpaiaw, a TakoX IS MiABUIICHHS JIECKOPATHBHOI Ta €CTETHIHO-
KYJIGTYPHOT I[IHHOCTI HAaca/pKeHb Yy BYJIHMYHUX KOMIIO3HINSX YacTO
MOYKHa 3yCTpITH IpeICTaBHUKIB poxy Fagaceae.

Mertoro pobotu Oyno BHBUEHHS OiOJIOTIYHHX Ta €KOJOTIYHUX
ocobimBocTeld pociuH poxy Fagaceae 1 MokIuBOCTI  iX
BUKOPUCTAaHHS y HACA/DKEHHSX 3aralHOrO0 Ta  CIEiaIbHOTO
npuszHaueHHs y wicti KuiB. O6’exTamu AOCHiIKEHb CIYryBald
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JIEpeBHI pociuHU poay Fagaceae, a came: TripkoKaliTaH 3BUYAHUN
(Aesculus hippocastanum L.), ken rocrponuctuii (Acer platanoides
L.) i muna mmpoxkosucta (Tilia platyphyllos Scop.), siki 3pocranu y
pi3HUX ekosoriyHuX 30Hax: No 1 — yMOBHHMH KOHTpOJb — boTaHiuHMiA
cag HYBIIl Ykpaiam; Ne 2 — I'omociiBchbKuit paiioH — B3IOBXK BYJIHIIL
BacwunpkiBebka; Ne 3 — Bynn9HI Haca/pKeHHS MOOTM3Y MaricTpanei 3
IHTCHCUBHHM  PYyXOM  aBTOTpaHCcmopTy (Byid. briakutHoro i
3abonoTHOro, poctekt Haykwu).

3a IHTETpaNbHOIO IIKAIOK KUTTe3gaTHOCTI [I’ATHUITEKOTO
M.M. [2], HamMu BCTaHOBJIEHO, IO (HOPMYBAHHS IKHUTTE3JATHOCTI
pocnuH poay Fagaceae 3ymoBiOBaB CHEKTp (i3i0JIOTIYHUX Ta
€KOJIOTIYHMX YMHHUKIB. 3a manumu JleBona, moHan 65% nepeBHUX
BUIB pocnuH y KueBi cTpaxaaroTh Bif Ail BUCOKHX TEMIIEpaTyp Ta
BogHoro nedimury [2]. Tlpu 1boMy, ypakeHiCTh POCIUH XBOpoOamu
Ta IIKiTHAKaMH CYTTE€BO BIUIMBAE HA IX JEKOPATHBHI SKOCTIi, a TAKOX
KOMIUIEKCHY CTIHKICTh JI0 HECHPHUSTINBUX YHHHHUKIB HaBKOJIHIITHHOTO
cepenopuia. Tak, OyJlo BiAMiU€HO, 10 OCHOBHMMH IIKIiJIHUKaMHU
pocnun poxy Fagaceae 6ymu kamraHoBa Mminyioua mine (Cameraria
ohridella Deschka et Dimic), wopua momenuist (Aphidoidea) Ta
mucrorpusyui komaxu (Dryocosmus kuriphilus, Curculio elephas).
®diTonaTosoriyHa OIiHKA MMOKa3aja, 1o noHan 45 % J0CipKyBaHUX
JIepEeB ypaKeHi KOPHUYHEBOIO TUIAMHKCTICTIO (Septoria) i GoponIHUCTO
pocoro (Erysiphaceae). Ha tepuTopii BCiX €KOJOTIYHHX 30H
JIOCITIJDKEHHS, OCOOJMBO Yy MaricTpaJbHUX Tocajkax 30HH Ne 3,
xapakrepuuM came s Aesculus  hippocastanum L. Gyio
MOIIKOKEHHS TucTKoBOl uiactuaku Cameraria ohridella Deschka et
Dimic 3i cryneHeM NOMIKO/DKEHHS — Maibke 95 %, 1mo 3yMOBMIIO
HAWHIKYME Oayl OI[IHKU J>KUTTE3AATHOCTI. Bike 10O cepeivHU JIUIHS
nepeBHi pociuHM poxy Fagaceae Brpauatrote mo 70-80% cBoei
JMCTKOBOI TIOBEPXHi, IO CYTTEBO 3HMXKYE iX 3/IaTHICTH BUKOHYBATH
¢iTocanitapHi Ta ecTeTW4Hi (YHKIii, a HEBHCOKI TOKa3HUKU
XKHUTTE3MaTHOCTI pocimH  Aesculus hippocastanum L. Tta Acer
platanoides y maricTpanbHUX MOCaaKax MEPEeBaXKHO OO0YMOBICHHI
MOITKO/PKEHHSIM  aCUMUISIIIHHOTO  armapary KOMaxaMu-IIKiTHUKaMn
(Dryocosmus kuriphilus, Curculio elephas, Cameraria ohridella) (no
80-90%). HaiiBuiuii TMOKAa3HUK JKUTTE3NATHOCTI CIOCTEPIiraBcs y
npencrasuukiB  Tilia platyphyllos Scop., ski npakTudHO HE
MOIITKOJKYBANIMCS [IKIIHUKAMH, MPOT€ HAMH BiIMIY€HO HasBHICTh
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3HAYHOTO 4YHCJa BHKPHUBICHb CTOBOypa Ta CyXOCTOIO, L0 B
MOIAJBIIOMY BeZE 10 3aru0eri pOCIHI.

Oninka piBHSI MOCyXOcTidKocTi  Oylo  MpoBeneHO  3a
KOMITJIEKCHOI0 METOJMKOIO0 BU3HAYEHHS CTIHKOCTI POCIHMH A0 MOCYXU
3a I'puroprokom LII. [1], mo mepeabavae BU3HAYEHHS ITOTEHITIHHOL
MOCYXOCTIMKOCTI Ha OCHOBI Koe(imi€HTIB BOJOYTPHUMAaHHSA Ta
BOJIOBITHOBJICHHS 1 pO3PaxyHOK JCHHOTO BOJHOTO Je(inuTy.
Haitamx4i koedili€eHTH NOCYXOCTIMKOCTI HaMH CHOCTepiraimucs y
POCIIMH, IO 3pOCTAIOTh OIS MPODKIKAX YAaCTHH aBTOMAaricTpaiei
3oau Ne 3, a HaiiBumi — Ha Tepuropii boraniunoro cagy HYBill
VYkpainu, [ne  MiHIMI30BaHO  HETaTHBHUI  BIUIMB  YMHHUKIB
HaBKOJIMITHHOTO CEPEOBUIA Ta ONTHMI30BaHO IIOCTIHHUI TONUB
Haca/pkeHb. B ymoBax 30Hm Ne 1 (30Ha YMOBHOTO KOHTPOIIIO)
koedimienTn mocyxocrifikocti pociuH Aesculus hippocastanum L.
ckmamamu 61,3 — 83,3 %, y 30mi Ne 2 — 53,7 —71,0 %, a y 30Hi Ne 3 —
33,2 — 37,0 % BinmoBigHOo. IloKa3HUKK HU3BKOI CTIHKOCTI JAEPEBHUX
POCIIHMH [0 HECHPHUSATIUBHX EKOJIOTIYHHX YMOB MiATBEPKYIOTHCS
HU3BKMM piBHEM OO0BOmHEHOCTI JHCTKiB. CTablnbHO  HU3BKI
nokasauku K. pociuu Aesculus hippocastanum L. cBigyats mpo
oOMeKeHy 3IaTHICTh LIOTO BUAY TEPEHOCHUTH TOCYIUIHBI YMOBH Y
MiCbKOMYy ypOaHi30BaHOMY CEpEJIOBHINI Ta HHU3bKY aJanTalliidHy
iactuuHicTs. [lokasuuku Ky pocaun Tilia platyphyllos Scop. Gymu
Jeml0 BHIIMMH, MO BIPOTiAHO, 3YMOBWJIO IX ONTHUMAJIBHIIIY
JKUTTE3AATHICTH B YMOBaX MeTamnoJiicy.

Hamu BusBII€HO, 1110 B yMOBaX BYJMYHHX HacaKeHb 30HU Ne 3
yCi BUJIU JIEPEBHHUX POCIMH XapaKTepH3yBaIKCS IiIBUIICHUM BOHHM
JediUTOM HOPIBHSAHO 3 KOHTPOJIbHOK 30HOI0 Ne 1. JIucTku pociuH,
10 3pOcTaroTh Ha Teputopii boraniunoro cagy HYBill Ykpainu (3ona
Ne 1), mocToBipHO TPOSABNSAIOTH HaWHWKYMKA BomgHWN nedinut. Lle
MOSICHIOETBCSI BUILIOIO BOAOYTPUMYBAJIBHOIO 3JATHICTIO IUTOILIA3MH
KIIITHH Ta €KOHOMHIIIUM BUTpPAYaHHIM BOJM 332 PaXyHOK 3MCHIIICHHS
IHTEeHCUBHOCTI TpaHcmipamii [1].

OTxe, OTpUMaHi pe3yNbTaTH JOCTIDKEHb CBIITYATh IIOJO
00MEKEHOI JKUTTE3IATHOCTI pociuH pony Fagaceae mist o3eneHHs
BEJIMKUX TIPOMHUCIIOBHX MiIcT. BcTaHOBIEHO, pOCIWHH, 30KpeMa
Aesculus hippocastanum L., mposiBIsIFOTh HHU3BKY CTIHKICTB 10 il
BUCOKHUX TEMIIeparyp, BOAHOrO JediluTy, a TakoX IOMIKO/KEHb
XBOpOOaMH Ta [IKIIHMKaMH, 10 3HA4YHO BIUIMBAaE Ha iX
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JICKOPATUBHICTh Ta CTiliKicTh. OIliHKA MOTEHIMHOT MOCYXOCTIHKOCTI
Aesculus hippocastanum L. ta Acer platanoides takox miaTBepIKye
HU3BKY aJalTUBHY 3JaTHICTH pociuH poxy Fagaceae mo ymos
MiceKoro cepemoBuiia. Buxopuctanus pocnuu Tilia platyphyllos
Scop. st o3eJeHHST MICT MoXke OyTH e(peKTHBHUM 3a YMOBH
e(eKTUBHOI arpoTeXHIKH BUPOIIYBaHHS, MiITPUMKH ONTHMAaIHHOTO
BojiHOTO pexkumy (70 % I1B) Ta 00poOKM POTH IIKITHUKIB.

Criucok mitepaTypu

1. Hecrepoa H. [I. OcobmuBOCTI BOJHOTO  PEXHUMY
JICKOPATUBHUX JIEPeBHUX pociauH y M. KuiB / MixBigoMumii
TeMaTWYHUi HaykoBui 30ipHUK «CamiBHULITBO». 2012. Ne66.
C. 168-172

2. Jleeon ®. M. 3emeHi Haca)KeHHS B aHTPOIOTCHHO
TpaHchopMoBaHOMY cepeioBuIlli: MoHOTpadis / @.M. JleBoH;
Biam. Pen. TT.A. Mopo. — K.: HHIT IAE, 2008. — 364 c.

3. http://ecoj.dea.kiev.ua/archives/2018/1/part_2/6.pdf
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3HAXIJAKH EKIO®ITIB CTAPUX [IBUHTAPIB
IHPABOBEPEXKHOI'O 3JIAKOBOI'O CTEILY

Cxko6ean H. 02, Besimuxo H. C.Y, lllenenesa O. BY,
Moiicienxo 1. I*.

1Xepconchbkuii 1epkaBHMI YHIBEPCHTET
?BapmaBchkuii yHiBepeureT, [lonbiua

E-mail: skobel2015@gmai com

B ymoBax aHTpPONOTEHI30BaHOIO CEPEIOBHUILA ICTOTHOTO
3HaueHHS HaOyBalOTh OJIHI 3 OCTAaHHIX OCEPEeNKiB s 30pEeKEeHHS
OiopizHOMaHITTS, sik 00’ exTH [IpaBobepexkHo 3nakosro cremy ([13D),
Oanku, Kmidu Ta 00’€KTH KyJbTYpHOI craAmuHu. Barome 3HaueHHS
Ui 30epekeHHs O10pi3HOMAaHITTS HAJEeXHUTTh, 30KpeMa 00 €KTaMm
KYJIETYPHOT CHQIIIMHN TakWX K crapi npuHTapi [4, 5, 7 ,8], fKi €
OJTHUMH 3 OCTaHHIX HE3alOBIIHUX TEPUTOPIH, SKI MOXKYTh ITiJUIATaTH
3HUIICHHIO, 30KpeMa 4epe3 MepenpodiitoBaHHs TEPUTOPiH Ta yepes
0COONMBOCTI JOTMIALY 3a IOXOBaHHAMM Ta JAOTJI 3a CaMuM
00’exTOM, € cTapi uBUHTapi [9].

MeTol0 HamoOro JOCJHigKeHHsT OyJ0: TPOaHANI3yBaTH
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¢pakuiro exioditiB Ha npukiani 50 crapux upunTapis [13C.

50 cTapux IBHUHTAPIB PO3TAIIOBaHI B MEKaX CMYTH THITYaKOBO-
koBwioBux creniB [I3C [1]. Ilmoma crapux unBuHTapie [13C
KonMBaeThesl B Mexkax Big 0.1 mo 32.5 ra (memiana 3.05 ra), Bik 100 —
387 pokiB (MeniaHa 224 pokiB).

Knimar [I3C sk cTemoBoi 30HM KOHTUHEHTAIBHUM 1
XapaKTepU3y€eThCS MOMIPHO-KOHTHHEHTAJIbHUM KIIIMAaTOM 3 M'SKOIO
OC3CHDKHOIO 3UMOI0 1 CIEKOTHMM CyXUM JiTOM. Perion
XapaKTePU3y€EThCS MAJIOI0 KUIBKICTIO OMaiiB, sIKa 3MEHIITYEThCSA 3
MiBHOYI Ha MiBAEHb Ta 3ax01y Ha cxix (380-450 MM Ha pik). [pyHTOBI
pecypcu II3C  mpencraBieHi 3BHYAWHUMH Ta  MIBICHHUMHU
YOpHO3EMaMH, 3a BUIHATKOM TEMHO-KAIITAaHOBUX Ta KaIITaHOBUX
TPYHTIB Ha TIBICHHOMY-CXOJAI Ta Ta BHXOJaMH TpaHITY Ha
niBHIYHOMY-cXxoi Teputopii [13C [2].

Hocmimkenns cnontanHoi ¢mopu crapux nsuaTapiB [13C €
00'€KTOM MOTIIHOIEHOTO BUBUEHHS, sIKe Oyio po3modaro y 1997 pori
B XepcoHChKii obnacti mifg KepiBHUITBOM IBana Molicienka [8].
Marepianu BKIIOYalOTh pe3ynbTatu gociimkerns 2007-2023 pokis.
BuBuenns ¢uopu crapux IBHHTapiB MPOBEACHO 3 BUKOPHCTAHHIM
MapIIpyTHO-TIOJLOBUX METOMIB. JlOCHi/PKEHHST KOXKHOI  JUISHKU
NPOBOJVMIN HE MeHIe 3 pa3iB MPOTArOM BETETAliHHOTO Mepiofy.
Ha3Bu BuIiB BUIMX CYIWHHHX POCIWH HaBeIEHI BiANOBITHO 0
BIJIKpHUTOI HOMEHKJIAaTypHOI 0a3u TakcoHiB pociuH Plants of the
World Online [6].

3aranom Ha 50 mociimKeHMX IBUHTApsAX Oyno BusBieHO 620
BUJIIB CHIOHTAHHO3POCTAIOYHMX CYAWHHUX POCIHWH, SKI HaJeXarb 0
336 poxis, 77 ponuH, 34 nopsiukie, 4 kiacie. @iopucTUUHE OaraTCTBO
OKpeMHX IIBHHTapiB BapitoBaio B Mexax Bia 85 Buais ([TmonsHoBE)
no 202 BuniB (Tsarunka) (y cepenaromy 151 Bug Ha 1 nuBuHTAap).

Sk 00’eKTH KyNbTYpHOI CHAJUIIHN, CTapi IBUHTapi HaHOibIIe
MiJJIaHl  aHTPOIIOTEHHOMY BIUIMBY 4Yepe3 TpaaMilii JOrIsaay 3a
noxoBaHHsMHU. Crienudikoro ¢opu crapux usuHTapis [13C € yactka
BUIB, fKi MOTPANWIA HAa TEPUTOPil0 3 KyIbTypH (eprasziodita Ta
exioditn). B ¢uopi crapux nsunTapis [13C eprazioditu (80; 12.7%)
3HAYHO TIepeBaXkaroTh HaJ exioditamu (17; 2.7%), mo CBITYUTH PO
TpaHchopmauito (iaopu Ta 3HAUYHE NPEACTABHULTBO aJBEHTUBHOI
¢pakiii, ska MOXe TPHU3BECTH JI0 CHHAHTPOMI3alii POCIUHHOTO
MOKPUBY, TMOIIMPEHHIO YarapHUKiB, IO MOXE NPU3BECTH JIO
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Me3odiTuzanii Ta 3HUKHEHHS HECHHAHTPONHUX pOciuH. Tomy
BOXJIMBAM € TIPEACTBAHMIITBO eKiodiTiB, sk abopureHHOI (pakiiii
¢mopu Ha crapux uunTapsx [13C: Adonis vernalis, Berberis vulgaris,
Betula borysthenica, Convallaria majalis, Fraxinus excelsior,
Ligustrum vulgare, Muscari neglectum, Narcissus poeticus, Paeonia
officinalis, Populus alba, Populus nigra, Quercus robur, Spiraea
media, Ulmus laevis, Viburnum opulus, Vinca herbacea. 3 Touku 30py
30epekeHHsT O1Opi3HOMAaHITTS, TOMIMPEHHS eKioQiTiB Ha CTapux
nBuHTapsax [13C mae mBoskuil Xxapaktep. BripoBamkeHHS BUIIB, SKi HE
€ crenoBuMH abo He € TunoBuMHU Uit Teputopii I13C, Moxke matn
HeraTuBHUH BIuMB. Hacamnepen uepes nmommpeHHs Gpanepodiris, sKi
He € TunoBuMmu mus cremiB: Acer platanoides, Fraxinus excelsior,
Ligustrum vulgare ta Quercus robur.

HanporuBary crenoBi HECHHAHTPOIHI BHIY MalOTh IIAHCH Ha
36epekeHHs in-Situ, 30kpema Taki piakicHi Buau sk Adonis vernalis,
Betula borysthenica, Convallaria majalis, Fraxinus excelsior,
Muscari neglectum, Quercus robur, Vinca herbacea.

Ha wnamy nymky, mis crapux usunHrapie [13C  mominsHO
3aCTOCOBYBaTH M'AKy iH(OpMAIlifHy KOMIIAHII0 3 pO3‘SICHEHHSIM
HUISIXIB €KOJIOTi3allii TOTJsay 32 IOXOBAaHHSMH, KYJIBTYPOIO TOTIISIAY
Ta NUIaHYBaHHS MiICIIEBUX BHJIB pociuH. Hanpukman, Ha crapux
[BUHTApSAX MOXK€ OyTH BCTaHOBIECHO iHGoOpMaIiitHi Tabmumi 3
iH(opMaIli€l0 TPO PIAKICHI Ta HECHMHAHTPOIHI BUIH, SKi MOXYTh
3HUKHYTH BHACTIJIOK BOPOBAKEHHS Y KYJIBTYpY UYXXOPiTHHX
POCITHH.

Ionsxu

JocnmipkeHHss  cTapux IBUHTApiB  XePCOHChKOI  oOsacTi
miarpuMano npoektom IlIBencekoi HaykoBoi pamgu (Vetenskapsradet)
N 2012-06112 Tta HamionaneHuM HaykoBUM ()OHIOM YKpaiHH
«Tpap’sHi  Oiorom VYKpaiHM 3arajabHOEBPONEHCHKOTO 3HAYCHHS:
Cy4JacHWH CTaH, BellMKa BTpaTa Ta CTpaTeris 30epekeHHs B YMOBax
rI00IBHUX KJIIMAaTHYHUX 3MiH Ta aHTPONOreHHOI TpaHcdopmarii
JoBKULIS » (peectpariiiauid Ne 0120U104763). Hocnimkenns 2023-
2024 poxy Oynu miarpumani IAVS Special grant to support the
research of Ukrainian members: “Plant diversity and species-area
relationships modelling of steppe enclaves within old cemeteries of
Northern Prychornomoria region (Northern Black Sea Region) of
Southern Ukraine”. Oxpemi noasiku ['O “Ykpaina [HkorHiTa”, 4jieHam
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excriequmiiianx komaHg Cyxanik-Borinukosceka b., embiu L.,
3axBatoBuu M., 3axapoa M., [Izepkams B. 2007-2017 poxkis,
Karepuni Kanamnuk, 3a y4acts B moboBux excrieauiisx 2023 poky
ta JImutpy Kpacbko 3a J0MOMOTY 3 KOPEKIIi€I0 y HA0Opi TaHuX.
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MOPIBHSAJIBHUM AHAJII3 MOP®OJIOTTUYHHAX
IHOKA3HUKIB I'lBPUIB COHAILIHUKY ( 1163J1J1356,
PO3AJIISA, KYIIABA )

HlasuaTta T. B., 'ymenok I'. b., Mamok O. b., Bosiomun O. C.

TepHOMITECHKAN HAIIOHATBHUH TIearOTiYHUH YHIBEPCUTET
imeni Bonogumupa ['natioka
E-mail: tshlianta@gmail.com

Constmamk  ogHopiuamii  (Helianthus annuus L.) omma 3
HABAXJIMBINIMX CIJIbCBKOTOCIIONAPCHKUAX KYJIBTYp YKpaiHu, ska
MiJTaeThCsl BIUIMBY BiMCHKOBHX il Ta BHUMAara€e HOBHX pIllIeHb y
BUpoIlyBaHHI. COHSIIHUK BUKOPUCTOBYETHCA Ui BUPOOHHULITBA
MPOJIOBOJIBYOL OJTii, & TAKOXK B TEXHIYHIN, MUJIOBAPHIH, TEKCTUIIBHIMN,
naphymepHiii poMUCIOBOCTsIX. COHSIIHUKOBA MaKyXa — MOKUBHHUN
KOHLIGHTPOBaHUII KOopM i TBapuH. Bona wmictute 37 %
neperpaBHOro npoteiny, 20 0e3a30TUCTUX EKCTPAKTUBHUX PEYOBHH,
1o 6 % xupy. Tak, 100 kr 11 BianosigaroTs 109 KOPMOBUM OAMHHIISM
[5]. I3 po3BUTKOM HampsIMKY BUPOOHHUIITBA Oi0MMAaINBa, BUKOPHUCTAHHS
COHSIIITHUKOBOI ONii € TpUBaONMMBHM [UIS BIIXO/DKEHHS  Bif
TpaguImiiHUX (GOpM NanuBa. BUPONIIyeThCS TakoX Ha CHIOC Ta
3€JICHUH KOpM.

CporosieHHs BUMara€ HOBUX pillleHb Yy BHPOILIYBaHHI
COHSIIIHWKY, BIHCHKOBI [ii Ha TepUTOpii KpaiHW HeCcyTh BIUIMB Ha
CBITOBUH PHHOK, a/ke YKpaiHa € OJIHUM i3 CBITOBHX €KCIIOpPTEPIB —
50% [1]. A 3mina periony 3 IliBHi4HOi YacTHHU Ha 3aXiJHYy CTaBUTh
HOBI BHKIHMKM s arpapiiB, 0o HeoOximHa po3poOka HOBOI
BHUCOKOYPO)KalHOI TEXHOJIOTiI 3 ypaxyBaHHSM HOBHX IPYHTOBO-
KIIIMaTHYHUX YMOB.

Hocmimkennss  npoomgunmu  mpotssrom 2023 poky Ha
pocmigaunbkux nonsx “KouriHentran ®apmes I'pyn” B ¢. MunbHe
TepHominbcekoro  paiiony,  TepHominecekoi — obmacti.  ns
NPOTHO3YBaHHA O10JIOTIYHOTO MOTEHLIaAly HaMH OOpaHO HACTYITHI
riopumu: [163J1J1356, Po3zanis ta Kynaga.

[NopiBHIOOYHM TI0OPHIH, CIIiT BiI3HAYUTH, I110:

- 1163JIJI356: paHHBOCTUIIMI aqanTamiiHUN TiOpHI, SKUH Mae

BUCOKUH  piBEHb MOCYXOCTIMKOCTIH, PEKOMEHI0BaHO

BUPOIIYBAaTH 32 KIACUYHOIO TexHoJoricto. CTIHKUI 10 BOBUKa
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OyIb-sIKOTO BUAOBOTO CKiaay. Bmict onii craHoBUTE Big 48 110

49% [3];

- Po3zaiist: cepelHbOCTHINIHMI aganTaliiHUN TiOpHUI, TaKOXK Mae
BUCOKHH PiBeHb MOCYXOCTIHKOCTI, CTIHKWH 10 BHUJISITAaHHA Ta 7
BUJIiB BOBYKa. BMmicT od1ii ctanoBuTh 49% [2];

- Kymnapa: cepeaHbOCTHIIHI BHCOKOBPOKaWHWUN 1 CTaOiTBHUIA
riopun, noeaHye y cobi CTIHKICTh JO HOBHX BH[IB BOBUKA Ta
nocyxu. PekoMeHOyeTbcs BHpPOIIYBaTH 32 1HCTCHCHUBHOIO
TexHoJorieo. Bmict onii nyxe Bucokuil i ctaHoBUTH 10 53%
[4].

[NopiBHIOKOYM MOPQOJIOTIUHI 03HAKHU TIOPUAIB JTOCIIPKEHO, 110
HalbipIIa cepenHs BucoTa ctebna y riopuaie Kymasa — 178,5 cwm,
Menma y Pozamig — 163,1 cM, a Haiimenma y [163J1JI1356 — 155,7 cm.
KinpkicTh JHCTKIB y TiOpHIIB COHSIIHMKY HacTynHa: Posamis — 24
wT., KymaBa — 24 wr., a Haiimema y 1163J1J1356 — 21 wrt. JloBxuHa
JUCTKAa Yy KOXHOTO i3 TiOpmmiB HactymHa: KymaBa — 24,1 cwm,
I163J1J1356 — 23,3 cm, nHaiimerna y Posamis — 21,3 cM, a mupuHa
nuctka craHoBuTh: KymaBa — 23,1 com, [163JUJI356 — 22,3 cwm,
Haiimenma y Pozamis — 20,8 cm. Ilmoma nMCTKOBOI TUIACTHHKH
riOpuiB COHAMHMKY Haii6inbma y Kynasa — 35 cm?, y T1163J1J1356 —
33,9 cm?, y Posanis — 31,1 cm? Beranosneno, mo riopun Kynasa €
HAWOUIBIII MIEPCIIEKTUBHUM, ajKe BOJIOIE 3HAYHUMHA
MOP(OJOTIYHUMH  TTOKa3HUKaMu. [lioma JIMCTKOBOI —IUIACTHHKU
3a0e3neuynTh OuUThIMK Tporiec (OTOCHHTE3Y, MO0 IMO3HAYUTHCS Ha
poCTi Ta pO3BUTKY POCIHHHU, a came 30iJbIIUTh YpPOXKAWHICTh 1
BEreTaTHBHY Macy COHSIIHUKY. KiJdbKiCTh JHCTKIB TOKa3ye
MOJJIMBICTD TiOpULY CTIHKO MEPEHOCUTH BILTUB BUCOKUX TEMIIEPATyp
1 cTpecoBUX 4YMHHHKIB. Po3mipu nucTka y TiOpway BixirpaBaTtume
BOXJIMBY POJIb Yy KOHKYPEHTOCIPOMOXHOCTI, OCKIJIbKH 3HHU3HTh
npopocTaHHs Oyp’siHy Ha TepuTopii mpopocTaHHs pociuHu. JlaHi
BJIACTHUBOCTI  JIOTIOMOXXYTh OOpaTH ONTHMalbHUN TiOpun Juist
BUPOILYBAaHHS, SIKHA 3MOXKE MEPEHOCUTH HECTIPHSTIMBI YMOBU U
NPUHOCUTH CUTBKOTOCIIOJAPCHKUM HiANIPUEMCTBAM BHUCOKHMU YpOXKai
Ta sIKicHY 1 cTabimpHy npoaykuito. Came riopun Kynasa moxe cratu
3aMOPyKOI  YCHIIIHOTO  CLIBCHKOTOCIOMAPCHKOIO  BHPOOHHUIITRA.
HaiimenmMu  Mop(oNOTiYHUMHM  TIOKa3HUKaMH  XapaKTepU3y€EThCS
riopun Pozais.

OTxe, COHSIIHHK — YHIBEpCAIbHA CUILCHKOTOCIIOIaPChKa
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KyJIbTYpa, Sika NpU TpaBUILHOMY OOpaHHI riOpuay i BUKOpUCTaHHI
O3HAK y TEXHOJIOTii BUPOIIYBaHHSI, JO3BOJUTH arpapisM OTpUMYBaTH
BUCOKOSIKICHY TIPOJYKIIIO AJIS TOJANBIIOT0 BUKOPUCTAHHI Ha PUHKY.
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IHTPOAYKIIA BUAIB POAY CHIZKHOATTAHUK
(SYMPHORICARPOS DUHAMEL) B YKPAIHI

SBopiBcebkuii P. JI., Joaonikysa I'. M.

TepHOMINTECHKHUN HAIIOHATEHUH TEIarOTiYHUI YHIBEPCUTET
imeHi Bomonnmupa ['HaTioka

E-mail: forik-botan@i.ua

TepMiH «IHTPOIYKINsI POCIHH» Yy OOTaHIYHIA JiTeparypi
noyajayd BHUKOPUCTOBYBaTH 3 Apyroi monoBuHM XIX ct. Bin Oys
3aMpoNOHOBaHUN  JaHChKUM  OoraHikomM Eminem  Kpicrianom
XaHCeHOM, a HayKoBO OOIpyHTOBaHUWH y 1855 pori mBeiapcbkium
ootanikom Anbdoncom Jlekanmonem [4]. [ToxoauTs Bif JaTUHCHKOTO
«introductiony, To0TO BIIPOBaKEHHS 200 BBEICHHS.

Y cyuacHOMY pO3yMiHHI IHTPOIYKIISI POCIHUH — PO3JiLT
0OTaHIYHOI HAyKW, KOTPHUH BHBYA€E 3aKOHOMIPHOCTI TepeceICHHS
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OKpEeMHUX BHIIB, POZIB, COPTIB 4d (OPM POCIUH 3a MEXi IXHBOTO
npupoHOTo ab0 KyibTypHOTO apeaniB. OCHOBHMM Ii 3aBIaHHSIM €
BUpILIEHHS SK (QYHOAMEHTAJbHUX MpoOJieM, TOB’S3aHUX 31
30epeXeHHSIM PI3HOMAHITTS (JIOPH, BUSBICHHSIM 3aKOHOMipHOCTEH
azanTarlii pociIuH 10 YMOB HOBOTO (IHTPOIYKIIIHOTO) apeany, Tak i
HU3KU NPaKTUYHHUX 3aBJaHb, 30KpEeMa, IIOBHOTO Ta PalliOHAJIBLHOTO
BUKOPHUCTaHHS POCIIMHHHUX PECYPCIB.

M. A. KoxHo icTopito iHTpoayKmii Ta akiimMaTu3amii AepeBHUX
POCIMH YMOBHO PO3IIIMB Ha /1Ba HEPIBHO3HAYHI €TalM: BiX JaBHIX
yaciB g0 mouatky XIX cr. ta XIX — XX cr. [1]. Tlepumit eran
IHTPONYKIii TpWUBaB KiJlbka THCSAYONITh. BiH BKIIOYaE OCBOEHHS
JNIEPEBHUX POCIMH MICIIEBOI TMPHUPOAHOI (PIOpH MUIIXOM iXHBOTO
OKYJTYPIOBaHHS, CTBOPEHHS HHU3KHU JaBHIX KyIbTyp (SOMyHi, Tpyi,
BUHOTPaay TOILIO), & TaKOX IHTPOAYKIIO HOBHX TOCIOJAPCHKO
[IHHUX JepeB 1 KyIIiB.

Ha mouatky XIX cT. po3modaBcs OpyrHid eTam iHTPOMYyKINii Ta
aKJiMaTu3alii JAepeBHUX POCIHH, MiJ Yac SIKOr0 1HTEHCH(DIKYEThCS
IHTpoAyKIiiiHa pobota. 3 moyarky XIX cT. OyJI0 CTBOPEHO HU3KY
0OTaHIYHMX Ta aKJIIMaTU3AIliHHUX CaiB, IO BiAIrpajy Baromy poib B
IHTPOIYKIi AepeBHUX pociuH [1].

[HTpoAyKIlicF0 HOBUX BHJIB pOCIMH Yy €Bpory 3aiimMaBcs
BIJOMHMI aHTIIHACHKKANA Tpupomoaocitigauk Pobepr dopuyn y
cepeauni XIX cr. [3]. Yopomosxk 1843—1859 pp. BiH doTupu pasu
BiBimaB CximHy A3if0, 3BIIKHM MPHBI3 HU3KY HOBHX IHTPOJYIICHTIB,
30kpema, y 1843 pomi Pobepr ®@opuyn nepeaas mo Jlonmona HOBY
pociuHy 3 poxy Pyracantha, o misuimnie Oyiia Ha3BaHa Ha HOTO 4eCTh
— Pyracantha fortuneana (Maxim.) H. L. barato HOBHX BUiB pPOCIHUH
Jq0 €Bpony MOTpanwiu 3aBAsku KamitaHy KipkmaTpiky 3 KommaHii
“Dutch East India Company”, sikuii y 1804 poui nepeBi3 BeluKy iXHIO
kutbkicth 3 Kwutaro no BenukoOpuranii. Takox y med wuac
IHTPOJYKIIIE€I0 POCIIMH aKTHBHO 3aiiMaBcsl aHrmiens Yimesm Kepp,
KOTpHi NpHBi3 3 SMOHIT HOBY pOCIHHY, L0 3TOAOM OTpUMasa poIoBY
Ha3By Keppis (Kerria DC.).

3aBJKK IISUTBHOCTI TOTOYACHUX 1HTPOJYKTOpIiB, y €Bporri
3’sBUJIacsl HU3KA HOBHX JIEKOPATHMBHUX BUWJIB POCIIMH, 30KpeMa, U
npencTaBHUKIiB poay Symphoricarpos Duhamel. Ilorpamnstors wi
pocnuHU TakoK 1 g0 VYkpainu. 3a ganumu A. I. Bapbapuua,
nounHao4n 3 Kinng XIX cT., ocepenkamu iHTPOYKIIIT WX POCIHH B
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VYkpaiHi cTaroTh B OCHOBHOMY OOTaHi4HI caiu Ta ACHAPOINApKH, a
TaKOK IIPUBATHI camu Ta mapku [3].

Cuixnosrizauk (Symphoricarpos Duhamel) — pig kymiB 3
pomunu  Kumonocresi (Caprifoliaceae) mopsaky Yepcakonsiri
(Dipsacales). barekiBmunoto € IliBaiuna Amepuka Ta IliBIeHHO-
Cxigna A3zis. Hapasi B Ykpaini KynTsTHBYIOTH 9 BHIIB POy a came: C.
sakpyrimeruit (S. orbiculatus Moench.), c¢. 3aximauii (S. occidentalis
Hook.), c. 6inmii (S. albus (L.) Blake), c. m'akuit (S. mollis Nutt.), c.
npibmomueTmit  (S.  microphyllus H. B. Kunth.), c. ripcekmii
(S. oreophyllus Gray), c. kpyrmomuctuii (S. rotundifolius Jones), c.
BeuipHii (S. hesperius Jones) Ta c. Ileno (S. chenaultii Rend.).

Ha croromui HaWOUIBIIMMH KOJEKIISAMH CHIKHOATIIHUAKIB
BOJIOMIFOTH Taki O0TaHiuHI ycTaHOBU: HamioHanmbHUi OGoTaHIYHMIA cal
iMm. M. M. I'puika HAH Vkpaiau — 7 Bugis (S. albus (L.) Blake, S.
chenaultii Rend., S. hesperius Jones, S. occidentalis Hook., S.
orbiculatus Moench., S. oreophyllus Gray ta S. rotundifolius Jones);
Houenpkuii 6otaniunuii cax HAHY — 6 sunis (S. albus (L.) Blake, S.
chenaultii Rend., S. hesperius Jones, S. occidentalis Hook., S.
orbiculatus Moench. ta S. oreophyllus Gray); HikiTcekuii GoTaHigHMiz
can — Hanionansauii HaykoBuii ientp YAAH — 5 Bunis (S. albus (L.)
Blake, S. microphyllus H. B.Kunth., S. mollis Nutt., S. occidentalis
Hook. Ta S. orbiculatus Moench.); Boraniunmii cag BiHHMIEBEKOTO
JIep’KaBHOTO arpapHoro yHisepcurery — 5 Bumis (S. albus (L.) Blake,
S. hesperius Jones, S. occidentalis Hook., S. orbiculatus Moench. Ta S.
rotundifolius  Jones); Borauiunumii cax  JIHIIPONETPOBCHKOTO
HanioHapHOTO yHiBepcuteTy — 4 Buau (S. albus (L.) Blake, S. mollis
Nutt., S. occidentalis Hook. Ta S. rotundifolius Jones); Boraniunmit
can iMmeHi axkamemika O. B. ®omina KuiBCBKOro HalioOHaJIBHOTO
yHiBepcuteTy iMeni Tapaca IlleBuenka — 4 Bumu (S. albus (L.) Blake,
S. hesperius Jones, S. occidentalis Hook. ta S. orbiculatus Moench.);
Boraniunuii can Onechbkoro HaiioHaJbHOTO yHiBepcuTeTy iMeHi 1. 1.
Meunikosa — 4 sunu (S. albus (L.) Blake, S. orbiculatus Moench., S.
oreophyllus Gray ta S. rotundifolius Jones); lennponoriuyauii mapk
“Ackanig-Hosa” biochepHoro 3amoBimHuka “Ackanis-HoBa” imeHi
@. E. @anpi-deitna YAAH — 4 suau (S. albus (L.) Blake, S. mollis
Nutt.,, S. occidentalis Hook. Ta S. orbiculatus Moench.);
Harmionansuuit nenaposoriyanii napk «QOQmekcanapis» — 4 Buau (S.
albus (L.) Blake, S. chenaultii Rend., S.orbiculatus Moench. Ta
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S.oreophyllus  Gray); J[lepaBHuii  JACHAPOJOTIYHUE  TapK
«Tpocrsrensy HAHY — 4 summ (S. albus (L.) Blake, S. hesperius
Jones, S. mollis Nutt. Ta S. orbiculatus Moench.); Borauiunuii can

Kam'ssuerp-1104iIbCEKOTO  arpapHO-TEXHIYHOTO YHIBEPCHUTETY — 3
sumu (S. albus (L.) Blake, S. occidentalis Hook. Ta S. orbiculatus
Moench.); Boramiuamii  caxn  JIbBIBCBKOIO  HAiOHAJIBHOIO

yHiBepcuteTy iMeHi [Bana ®panka, boraniunuii cag YepHiBeBKOTO
HallloHaNbHOTO ~ yHiBepcuTery iMeHi IOpis ®expkoBuua Ta
Boraniunuii cag XapkiBCHKOTO CLIBCHKOTOCIONAPCHKOTO 1HCTHTYTY
iM. B. B. Jlokyuaesa — mo 2 Buju (S. albus (L.) Blake Ta S. orbiculatus
Moench.);  boraniunmit  cag  XapKiBCbKOIO  HalliOHAJILHOTO
yHiBepcurety imMeti B. H. Kapasina — 2 Buau (S. albus (L.) Blake ta S.
occidentalis Hook.); Boraniunuii can HYBIll Ykpainu — 2 Bugu (S.
albus (L.) Blake Ta S. mollis Nutt.); Boraniunuii can TaBpiiicbkoro
HaIliOHaJBHOTO YHiBepcuteTy iMeHi B. 1. Bepnancbkoro, boraniunanit
cag YXropoAchKOro HAI[iOHAIBHOTO YHiBepcuTeTy, KpuBopizpkuit
ooraniuamii cax HAH Vkpainu, boraniunuit can Jlynbkoro
NelaroriyHoro  iHcTuTyTy, boTaniunmiéi cam  arpoOGiocTaHmii
MpUPOTHUIOTO PaKynbTeTy Hi>KHHCBKOTO NEep:KaBHOTO YHIBEPCHUTETY
iMm. M. B. Toromns, Boraniunuii can arpo6iocraniii IlonraBcbkoro
NEeNaroriYyHoro  iHCTHTYTy, boraHiunuit cax  XepcoHCHKOTO
negaroriyHoro  iHcTutyty, boraHiunmii cajy  YKuromumpchkoro
CUTBCBKOTOCIIOIAPCHKOTO THCTUTYTY Ta Hanionansauit
nenaposnoriunmii mapk “Codiiska” HAHY — no 1 Buay (S. albus (L.)
Blake) [2].

OTxe, HaWOLIBIIOW KOJIEKIIE€I0 CHDKHOSTIMHUKIB B YKpaiHi
BOJIOZiE JeHzapapiii HamionaneHOoro OoTaHiuHOrOo camy iM. M. M.
I'pumka HAH Ykpainu, ne npeacrasneni 7 i3 9 BUIIB, a TAKOK HU3KA
iXHIX JeKOpaTUBHUX (OPM.
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PIGMENT CONTENT IN THE LEAVES OF TOBACCO
VARIETIES UNDER THE INFLUENCE OF HEAVY METAL
IONS

L2Bronnikova L. I.

Dnipro National University OlesHonchar Dnipro National University
?Institute of Plant Physiology and Genetics National Academy of
Sciences of Ukraine

E-mail: zlenko_lora@ukr.net

Stress adaptation of agricultural plants has been and is a
constant topic of fundamental and applied biology. The interest in this
problem is clear. On the one hand, it is aimed at understanding the
plant-environment (G/E) interaction; on the other hand, keeping in
mind the constant need of the growing population, efforts are being
intensified to create plants capable of withstanding abiotic stresses.
However, excessive or even moderate abiotic stresses cause a decrease
in plant productivity worldwide [1, 2].

It is known that abiotic stresses cause a complex of interrelated
reactions that can occur simultaneously or alternately. If a substance
characterized by high toxicity in relatively small amounts and
therefore leading to significant cell damage is chosen as a modeling
stress agent.

These characteristics are characteristic of heavy metal ions
(HMI), especially the group of HMI that are toxic in residual amounts
and are considered physiologically unnecessary. These HMI include:
Ba?*, Cd?*, Hg?", Pb?*, VO*, WO4?.

It has been established that an excess of IPMs in leaves causes a
decrease in their chlorophyll content, while their effect on the state of
the pigment system is poorly understood [3].

100



https://archive.org/details/gographiebotaniq02cand
mailto:Zlenko_lora@ukr.net

Excnepumemanvna 6omanika i hizionozin pocaun

The content of pigments and their condition determine the
development and activity of the photosynthetic apparatus, as well as
the productivity, viability and resistance of plants to unfavorable
environmental conditions [1, 8].

The object of our research was tobacco plants of the Dubec and
Samsun varieties, which reacted differently to the effects of heavy
metal ions. Tobacco plants grown under control conditions served as a
control. The chlorophyll content was determined by the method [4].

It is known that the reason for the decrease in chlorophyll
content may be an increase in the hydrolytic activity of chlorophyllase
[9]. Chlorophyllase is a component of the protein-lipid complex, and
the nature of its action depends on its organization. Increased lipid
peroxidation leads to microenvironment of the enzyme, which can
affect the conformation.

The decrease in the amount of chlorophyll is not associated with
the activation of the hydrolytic action of chlorophyllase. This
phenomenon in the case of excessive exposure of the leaves of
experimental plants to IPM may be caused by pigment degradation
due to increased free radical oxidation of lipids in chloroplast
membranes [5, 6, 7].

The decrease in chlorophyll concentration in the experimental
variants due to the activation of these processes in the cell is observed
under the influence of other factors.

It should be emphasized that in sensitive variants lipid
peroxidation of chloroplast membranes is activated more than in
tolerant ones, which corresponds to a lower chlorophyll content.

The damaging effect of IPM on chloroplast membranes due to
the activation of lipid peroxidation is also manifested in the violation
of the strength of chlorophyll bonding with plastid membranes.

The weakening of hydrophobic bonding in sensitive variants of
experimental plants is observed.
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PO3JILI 2
BIOJIOTIA TA EKOJIOTISA TBAPUH
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TeTpaHixoBi Killli — BaXJIMBa TPyIia POCIWHOITHUX apTPOIO/,
AK1 3yCTpidaroTbcs B YCIX JNaHImA(THUX 30HAX, A€ € MOXIHUBICTH
ICHyBaHHS KBITKOBUX pOCIHH. 3a ocTaHHIiMH pgaamMu (Migeon,
Dorkeld, 2006 — 2015) y cBirosiii ¢ayni BusBiaeHo 1275 BHIIB 11X
¢irodarie Ha 3607 Bumax i coprax pociauH [3]. 3 TepuTopil
3akapraTTs Bigomo 28 BHAIB TeTpaHixoBuX KimimiiB 3 10 poxis, mo
CTaHOBUTh Onu3pko 40% Bix BHUAOBOTO PI3HOMAHITTS TETPaHIXix
Vxpaian [5]. Ili MikpoapTpomoaW BILUIMBAIOTh HA CTaH 3€JIEHUX
HAaca/pKEHb, KHUBISYMCh HA XJIOPOQIIIOBMICHUX OpraHax pOCIHH,
KJIII 3/1aTHI 3aBAAaBaTH iM 3HAYHOI LIKOAM, MPU3BOASIYHU 10 XJIOPO3Y,
noOypiHHA YW ckapudikamii JHCTKIB POCIMH i3 HACTYIMHHM IX
omnasaHHsaM [7].

OcranHiM 4acoM TJ00ajbHI 3MiHM KJIIMary MOMITHO
BIUIMBAIOTh Ha TMepedir OiONEeHOTHYHHX MPOIECiB B IUIOMY, IO
nopoukye mpobnemy BuaiB-iHTpoayieHTiB (Kolodochka & Omeri,
2010), 110 TOCHITIOE pe3yNIbTaTH BIUIMBY aHTPOTIOTEHHUX (aKTOpiB Ha
exocucteMd. OcoONMBO SBHO 1 HPOLECH HPOSIBISIOTHCS B
ypOaHi30BaHMX, IITYYHO CTBOPEHHMX, IieHo3aX. lle crmoHykano
BUBYCHHIO XapaKTEPUCTHK Ta 3aKOHOMIpHOCTEH (YHKI[IOHYBaHHS
OCHOBHHX TPYII KJIIIIB B MiCBKHX yMOBax. [1]

3aneXHO BiJi yMOB 3pOCTaHHS, (i3i0NOriYHOTO CTaHy POCIHH i
BUKOPUCTAHHS aKapUIM/iB TaBYTHHHI KIIIII MOXYTh 3aBJaTd
pocivHaM 3HayHOi MKoAW. HeratuBHWI BIUIMB IUKIJHUKIB Ha
POCIIMHY € HE MPUYHHOIO0, & HACTIIKOM HECHPHUITIMBUX YMOB AJIS iX
PO3BUTKY. 3a XapaKTepOM KHBJICHHS POCIIMHOINHI IUIOAOBI KIIII €
OIIHUMHU 13 OCHOBHUX CHCHUX (iTodariB, M0 IOIIKOKYIOTh
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3ePHATKOBI KyJIBTYpH. IX JIMUMHKH Ta iMaro >kMBYTh IEpPEBaKHO Ha
MOJIOINX JIUCTKaX IIOZOBHX IEPEB, JI€ € JOCTATHS KUIBKICTh BOJOTH
Ta TOXHUBHUX DPEUYOBHH. Y IMOIIKO/HKEHUX JIMCTKAaX Pi3KO 3pocTae
TpaHCHipalis, MOpPYIIYETbCS BOAHWN OajaHC, 3HWKYETHCS BMICT
xynopodiny, MNpU3YNUHAETbCT Tporec  ¢orocuHTe3dy. JlncTkm
(hopMyrOThCS piOHI, HEMPaBWIHHOI (JOPMHU 3 JKOBTHMHU IUIIMaMH, B
pe3ybTaTi bOro POCIMHA MPHUTHIUYETHCS, MIoAu ApiOHimaoTs. Lle
3MEHIIY€ BPOXKAHHICTh, MOPYLIYETHCS MPOLIEC YTBOPEHHS ILIOAOBUX
OpyHBOK, a TOMYy HE 3aKJIAJJa€TbCsi BpOXKail Ha HACTYIHUH piK.
HaiineGe3neynimi kiimi HaBECHi, B EPio]] aKTUBHOTO POCTY JIMCTKIiB
Ta (hopMyBaHHs IUI0JOBUX OpyHBOK [6].

AxkapodayHa ypOOIICHO3IB Mae psI CYTTEBHX O3HAaK, IO
Bif[pi3HSAE€ I1X Bim mpupogHUX OioTtomiB. B mepmry uwepry e
00yMOBIIEHO ~ OCOOJHMBOCTAMH  MIKpPOKIIMaTy  MiCTa, 30KpeMa
CBITJIOBOTO 1 TEIUIOBOTO PEKMMIB, BOJIOTICTIO, JIEI0 aHTPOIOTEHHUX
¢akropiB, 3a0pymHEHHSIM JOBKULIS BHKHIAMH aBTOMOOLIBHOTO
TPAHCHOPTY TOWIO. 3aBISKH BEIHMUE3HOMY OiOTHYHOMY IOTEHILialy,
SIKMM BU3HAYAETHCS 3HAYHOIO IUIIIHICTIO, JESKI BHAM IIKOJOYMHHHMX
pocnuHOigHNX KmmiB 3 poamHn Tetranychidae (Trombidiformes),
BITHOCHO JIETKO aJalTyHThCS 10 YMOB XHUTTS B YpOaHi30BaHOMY
CEpeIOBUILI 1 32 CIPHATIMBUX YMOB MOXYTh HIBHJIKO HapoOIIyBaTH
YUCENBHICTh CBOET IMOMYJAIil, 3aBlal0Yd ICTOTHOI IIKOAM MiCHKHM
3eJIeHUM HacapKeHHAM. OKpiM HeratuBHHUX Ui (iTodariB pi3KuX
KOJINBaHb TepeniueHux (akTopiB Mpolec BUOYXOBOTO 3pPOCTAHHS
YUCENBHOCTI €()EeKTUBHO KOHTPOJIOETHCA CYTTEBUM OIOTUYHHUM
(akTOpoM — HasABHICTIO B ypOOIIEHO3aX NPUPOIJHHUX BOPOTIB
dirodarie — xwkux kiimiB poxuru Phytoseiidae (Parasitiformes)
[4].

3a nanumu O. B. J)KoBHepuyk, 3a0pyAHEHHS BYJIMUHUX 3€JIEHUX
Haca/UKeHb  BUKWAAMH  aBTOMOOUIBHOTO  TPAaHCHOPTY  CYTTEBO
BiJIOOpaKAEThCSA HA IKUTTEMISUIBHOCTI POCIIMH, 30KpeMa Ha iXHil
CTIKOCTi JI0 TIOIIKO/PKEHb TETPAHIXOBUMH KIIIIAMHU. AKTYalbHICTh
NPOBEIEHHS NOJANBIINX AOCTIIKEHb B IIbOMY HANpPSIMKY HE BUKIHKAE
CYMHIBY, Oepydyd 10 yBard BcCe 3pocTaroue (OCOOJHBO y BEIMKHX
MicTax) TeXHOr€HHE HaBaHTaKCHHS [2].

OTXe, TeTPaHIXOBi KIIli € OCOOJMBOIO TPYIOK KIIIINIB, SKa
3aBJa€ 3HAYHOI IIKOAW 3€JIEHMM HaCaUKEHHSIM. BuBueHHsA miei
npobsieMd €, OE3CYMHIBHO, aKTyaJbHMM Ha CbOTO/HI, OCKIJIbKH
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BiJIOMOCTI TIPO BHJIOBHIA CKJIaJ] Ta €KOJIOr0-0i0JIOTIYHI OCOOIMBOCTI
TETPaxiHiJ Jaf0Th 3MOTY MPOTHO3YBATH CHANIAXH IIKOJIOYMHHOCTI, a
TaKOX PO3POOKU CTpATEriii KOHTPOJIO Ta 3aXUCTY BiJ IIKiIJIHBOTO
BIUIMBY MABYTUHHUX KIIILIB Ha CLIBCHKOTOCIIONAPCHKI KYIBTYPH .
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Crapocamb0ipcrkoro pationy JIbBiBchkoi o0Onacti. Marepianu 73
miACyMKOBOI  KoH(epeHmii  mpodecopchko-BUKIANABKOTO
cxaany ABH3 «YxHVY». Cepis «bionoris». Tom I (23 TpaBus
2019 p.) Ta Matepianu Il mixkxaaponHoi KoHpepeHii MoToaANnX
YY€HHUX Ta CTYICHTIB «AKTyallbHI MpoOieMu OiONOTIYHHX Ta
arpoeKoJoriYHnX aociimkenb y Kapnarcekomy perioi». Tom
I (23 TtpaBus 2019 p.) VYxropoa: ABH3 «YxHVY», 2019. C.
92-93.

YK 597.556.333.1

ITPOSIB BHYTPIIIIHHbOBUJIOBOI ATPECII BUYKA
PYJIOT'O PONTICOLA EURYCEPHALUS (KESSLER, 1874) B
JJIABOPATOPHUX YMOBAX

Kapasancbkuii 10. B., 3amopos B. B.

Opnecwkuil HallioHaNTBHUHN YHiBepcuTeT iMeHi 1. [. Meunukosa
E-mail: u.v.karavanskiy@onu.edu.ua
v.zamorov(@onu.edu.ua

OCHOBOIO JUIsI PO3yMiHHSI 3aKOHOMIPHOCTEH 1 ocoOauBoOCTEH
MOBEIHKHM pHO MOKHA BBaXKATH 3'ICYBaHHS 1X aJallTHBHOTO 3HAYCHHS
B MMO€THAHHI 3 BCTAHOBJICHHSAM 1X OCHOBHUX HPUHITUIIB i MEXaHI3MiB,
IHIIMMH  CJIOBaMU — TIOEJHAHHS EKOJOTIYHUX 1 (i3i0JI0rTuHUX
JOCITiIKEHb.

ITpu BuBYEHHI NOBeAIHKH PUO 3a3BUYail BUXOASATH 3 TOTO, 110 B
MPUCTOCYBaJbHI OCOOJMBOCTI KOXHOTO BHAY Ha pI3HHUX CTamisx
OHTOTE€HE3y BXOJUTH crienudika yCTpor i QYHKIIH OpraHiB 4yTTs, a
TaKOX HEPBOBOI CHCTEMH, IO BIUIMBAE HA CIOCOOM 1 MEXaHI3MH iX
opi€eHTaIii Ta KOMYHIKaIlitHIX MOKITHBOCTEH.

Bci 11i agantuBHI 0COOJUBOCTI J03BOJISIOTH MOMYJIAIIT ICHYBaTH
B MEBHUX YMOBAax CEpEJOBHUINA MPU NMEBHUX PIBHAX YHCENBHOCTI [4].
Oco06muBy poJib y KOMYHIKaliiiHii aganrtamnii 3aiiMae arpecuBHICTb. 3a
Bu3HaueHHssM P. Xaiinma [2], arpecis — ajpecoBaHa iHINH OcoOWHI
MOBEIIHKA, IO MOXE MPU3BECTH JI0 HAHECEHHsI YIIKOJKEHb, 1 4acTo
NOB'sI3aHA 3 BCTAHOBJICHHSIM II€PEBarv, OTPUMAaHHAM AOCTYIY MO
NEeBHUX 00'eKTiB a00 MpaBa Ha SIKYCh TEPUTOPIIO.

[ToHATTS «BHYTPINIHROBHJOBA arpecis» o00'€JIHye CTaTeBy,
MaTEepPUHCBKY, a TaKOX 1€papXidHy arpecii, TOOTO TPOSBISETbCI B
KOHTEKCTI couio-crateBoi noBeAinku. O0'ektamu nanoi arpecii € iHmi
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unenn rpynd. Llei Tun arpecii 3aBkau cipsMOBaHUHN Ha COLIaIbLHOTO
MapTHEpa, HOCHUTH 3/eOUTbINe piTyaldi30BaHWA XapakTep 1 dacTo
NPUNUHAETbCA MiCHAs TOro, SK OAWH 3 HHX TNpPUAMae Mo3y
mianopsakyBaHHs abo Hae. Ilo3n momiHyBaHHS 1 MiANOPSIKYBaHHS
BiIIPAabOBYIOThCS TIPW CIJIKYBaHHI 3 IHIIMMH TIPEACTaBHUKAMU
BUIY, a00 € cankoBuMHU [3].

B pamiii  po0OoTi  po3rnsAaeTbcs — BHYTPIIIHBOBHIOBA
arpecuBHICTh Ouuka pymoro Ponticola eurycephalus (Kessler, 1874)
SK TIPEICTaBHHUKA PEIIKTOBOI TPyNH JTOHHHUX PHO MPHOEPE)HOi 30HU
Mopsi OZIeCbKOTO PETioHYy.

JocnipkeHHs: TpOBOAWIN B akBapianbHild kadeapu 30070rii,
rigpoOiomorii Ta 3arampHOi ekosorii OJechbKOro HalliOHAIBFHOTO
yHiBepcurety imeHi [. [. Meunukosa B cepmai 2023 p.

I'pymu pub ckmaganmcs 3 JecsiTH OCOOWMH: OHA Tpyna
(hopMyBaacs TUTBKH 13 CaMIIiB, 10 1HIIOI TPYITH BXOAHUIN pUOH Pi3HOT
crati. llpn OiLIBmIIA MIUTBPHOCTI TIOCAIKKW MK puOaMu BimOyBaimcs
cyTuukd. TpaBMOBaHI OCOOMHHM 4acTille MigfaBaiucs arpecii 3 00Ky
IHIIUX PHUO, TOTAHO XapUyBaJIUCS i THHYJIIH.

PyxoBy aKTHBHICTh Ta arpecwBHICTb puHO QikCcyBamu 3a
JOMOMOTor0 U(POBOi KaMepH, BCTAHOBICHOI HaJl akKBapiyMoM 3
TaKUM PO3paxyHKOM, 00 OO'€KTHB BiJleOKaMepH OXOILIIOBAB BCIO
wiomy AHa akBapiyma. Iliciis 3aKkiHUE€HHs €eKCIEpUMEHTY OTpUMAaHUN
BiJle03aNyCc TEPEHOCWIH B TaM'sTh KOMI'IOTepa i o0poOisim 3a
OpPUTIHAILHOIO METOAMKOI JJIsi TPEKiHTy JIabopaTOpHUX TBapWH
«MeTo1 KOMIT FOTEPHOT0 30py» [5].

Ilpu yrpumanHi pud BHUKOPUCTOBYBAJIM MPUPOAHY MOPCHKY
Bony. Temneparypy BoJu B akBapiymi miarpuMyBaiu Ha piBHi 12° C,
rojyBajiu pub oAuH pa3 Ha 00y. PaiioH ckiamgaBcs 3 3aMOPOKEHUX
pudH, KPEeBETOK Ta MiJIiH.

Jns mpoBeneHHS OCHTIDKeHb BHUKOPUCTOBYBAIM JBI TPYIH
pu6. Ilepma rpyma ckimagamacs 3 10 camIiiB 6mdka pyaoro 3arajabHOL
JIoBXkHUHOIO 12—13 cm, apyra rpyna Oyna 3MilIaHoIo, 0 Hel BXOAWIN
5 caMIlB 3araJibHOIO JOBXKMUHOI 12—13 ¢M Ta 5 camMoK J0BXUHOK 10—
11 cm.

BumMiproBanHs arpecuBHOi TMOBeNiHKM pUO (iKCyBanmud 110
iHTepBaJlaX TPUBANICTIO B OJHY TOAMHY. 3a OJUHHUIIO PYXOBOI
AKTUBHOCTI MpHUHMAliach CEpejHsl KUIBKICTh PYXiB pUOM 32 TOJAUHY,
SIK1 TIPU3BOIMIIN JI0 11 TIEPEMIIIICHHS Ha BiICTaHb, OLIbINY 3a JOBKUHY
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il Tima. 3a OJUHMIKO arpecUBHOI MOBEAIHKU OyJIO OOpaHO CEpEIHIO
KUTBKICTh PYXiB 32 TOAWHY, SIKi IPUBOJMIIHN 10 3MiHU TIOJIOKEHHS 91
BTeui puOH, B HampsMKy sKoi BOHM Oynu 3xilicHeHi. [Ipu mpomy
HasBHICTH ()I3UYHOI0 KOHTAKTy MK pubaMu He Opajacs 10 yBaru.

J1s  TIOpIBHSHHS arpecMBHOCTI BH3HAYAIH IHTCHCHUBHICTH
arpecuBHOCTI. BoHa oOIliHIOBanmach y BiJICOTKOBOMY CITiBBiZHOIICHH]
MK arpecrBHOI aKTUBHOCTI Ta 3arajbHOI pyXOBO1 aKTUBHOCTI pHO.

CrioctepeskeHHs] TPOBOAMIMCS MPOTAroM Imectu roguH 3 9.00
1o 15.00 mpomoBxk 5 mHIB.

PyxoBa akTuBHICTH puO MpH YTpUMaHHI B aKBapiyMi JIHIIeE
OJIHMX CaMIIiB KOJIUBajach B cepeauboMy Bin 62,8 no 81,0 pyxiB 3a
TOJVHY.

Pubu mocTiifHO TIepecyBalMCs 10 aKBapiyMmy, 3MIHIOIOUH CBOE
po3ramyBanHsa. [lpu 3MiHI CBOro TMOJIOKEHHS CaMIli BUKIHKAJIH
arpecito cycimHix pu0, 4 cami BUABISUH arpecito. Haifuacrime pubun
yYHUKaIHA (i3WIHOTO KOHTAKTY 1 TIBKHU iMiTyBayn Hamaz. Camers, o
BIJTHOIIICHHIO JI0 SIKOT'O MPOSIBIISJIACS arpecis, 3aBXIU 3MIHIOBAB CBOE
MOJIOKEHHST 1 IIyKaB iHIIE Micle Ajs po3TamryBaHHs. [HKoOIM me
MIPUBOIMIIO IO MIPOSIBY arpecii 3 00Ky iHMMX puo.

ArpecHuBHICTh pHO, MPHU YTPUMaHHI B aKBapiyMi JIMIIE OJHUX
CaMIliB CKJaJjayia B cepelHboMy Bin 25,4+1,8 arpecuBHHX pyXiB 32
TOJIMHY, 1HTEHCHBHICTh arpecWBHOCTI KonmBaiacs Bim 29,9% 1o
36,0%. B cepemabomy 34% pyxiB MaJdM arpecMBHMH Xapakrep i
XapaKTepu3yBaJd BHYTPIITHbOBUIOBY arpecito puo.

[Ipu yrpumanHi B akBapiymi 3mimaHoi rpynu pub — caMIiiB i
camok y criBBigHomieHHi 1:1 (5 camiiB Ta 5 caMOK), TakoxX (ikcyBan
MIPOSIBU 3araJibHOT aKTUBHOCTI, 11 cepeiHi 3HaueHHs KonuBanucs 80,2—
86,5 pyxiB 3a roauHy. KinbKicTh arpecMBHUX il A0 IHIINX pUO y
3MilaHid rpymi ckinazana B cepenHboMy 40,4+3,2 arpecBHUX PyXiB
3a TOJWHY, |HTEHCHBHICTh arpecMBHOCTI y 3MilaHiii Tpyrmi
konuBainacs Big 37,9% no 57,6%. B cepennbomy 49,3% pyxiB maiu
arpecuBHUIl  XapakTep 1 XapakTepU3yBalM BHYTDPILIHbOBUIOBY
arpecito pu0 y 1iit rpymi.

Hamri  criocrepeskeHHsl BHSBWJIM, 10 3arajbHa pyXoBa
AKTUBHICTh T4 arpeCHBHA aKTUBHICTH BHIIA y TPYIIi, SKa CKIIAJTA€ThCS
3 5 camuiB Ta 5 caMOK, MTOPIBHIHO 3 TPYIIO0, O AKOI BXOAMIH TiJIbKH
10 camiiB. [HTEeHCUBHICTH arpecMBHOCTI TaKOXX BUINA Y 3MillIaHii
TPy HIX y TPYIIi CaMITiB.
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XapakTep arpecMBHOI aKTUBHOCTI y JAPYrid rpymi Texx OyB
iHmmit. Pubm Oymm myke arpeCMBHUMH, MDK HHUMH TIOCTIHHO
BUHMKaNU cyTnikH. Kinbka ocoOuH Oynu TpaBMOBaHi, ane 30epiranu
BUCOKY aKTHUBHICTb.

OTpuMaHi pe3ymbTaTH MOXYTh CBITYUTH PO TEPUTOPIaIbHUI
XapakTep MOBEMIHKH Oudka pyaoro. CaMmIll IbOro BUAY 3aXHINAIOThH 1
OXOPOHSIIOTH JIUISHKY, HA KOTPii BOHU JKUBIISATHCS. 3 MOSIBOKO Y IPYIIi
CaMOK 3arajbHa 1 arpecMBHa aKTHBHICTb MOXe 301IbIIyBaTUCS Yy
3B'SI3Ky 3 MIATOTOBKOIO TEPHUTOPii, HA KOTPiH MEMKaloTh pHOH, 10
Hepecty [1].
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JpeBHi BUIM TIa3yHIB, 30KpeMa JIMHO3aBpH, IO OYJIH
MAHIBHOI TPYIIOK) Ha3eMHHX XPEOETHUX Y Me3030UChKY epy
(TpiacoBuii, FOPCHKUI 1 KpeWJOBWI Tepiogu), HE MOIJIM HE
MPUBEPHYTH JO cebe yBary 3 OOKYy MaJ€OHTOJIOrIB, T'€OJIOTIB,
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OioreorpadiB. 30kpema, 3riIHO 3 TpaIFIMU YWICHIB CBPONEHCHKOrO
repruetojorigdoro TtoapuctBa ['acka JIxk. Il., KaGema A., Jlommena
M., I'poccendaxepa K., Xadduepa I1., Jleckropa k., Maprenca X.,
Mapreneca Pika k. II. ta iH. mpuOmu3Ha YacTKa BHMEPIUX
TUTa3yHIB, MO MEIIKajda Ha TepeHax YKpaiHH y MHUHYJI T'eOoJOTidHi
ernoxu craHoBuia, 15 — 0,22 % Bix 3arajJbHOr0 BHJIOBOI'O OararcTBa
cBiTOBOI reprnerodaynu, 8,13% Bix rwiasyHiB €spomu [5]. Ha qymky
amepukaHcbkoro mnaneontonora Ckorra Ilepconca (Scott Persons,
2019) OGimpmIiCTh CyYacHHMX MAJEOHTOJOTIYHUX Ta TEPIIETOJIOTIYHIX
poOIT MICTSITh OOMEXEHI JaHi OO0 YHCEIBHOCTI Ta BHJOBOTO
OaratcTBa JOCHIPKYBaHOTO HaApALy, LIO JO3BOJSIE BHKOPHUCTATH
HaBeJCHI MaTepiand s TOPIBHAHHS 3 CydacHHMM CTaHOM Ta, 3a
YMOBH XapaKTEPUCTUKH TaKCOHOMIYHOTO Ta BHUAOBOTO Pi3HOMAHITTS,
MoyKe OyTH IHHUM MaTepiajioM s 3’CyBaHHS BEKTOPY il eBOIOLIT
TUTa3yHiB. AHAJNI3 3MiH y BUIOBOMY i TaKCOHOMIYHOMY Pi3HOMAHITTI
BUMepIoi repreTodayHn y daci MOKe NaTH BiANOBiNI HA THUTaHHS
NOB'sI3aHi 31 3MiHAMH SBOJIIOIIIIHOTO CTaHy IUIAHETH 3araiom [1].

TakcoHoMiuHE OaraTcTBo BHUMEpIIO1 reprnerodaynu
€BpOMENCEKOTO0  KOHTHHEHTY  c(OpMOBaHE  NIBOMAa  DSIaMU:
SAmepotazosi Saurichia i [TraxoTta3osi Ornithischia, mo Hanexanu 1o
Haapsay JwuHozaBpu Dinosauria (BMHHUKHEHHsI SIKOTO JIaTyEThCS
omu3pko 251 muH pokiB ToMmy), mimkiacy Apxosaspu Archosauria,
knacy llmazynm Reptilia. IIpeacraBHUKE 000X PpsAIiB PO3BUBAIUCS
napaieinbHO, Y IOPCBKOMY 1 KpeWaoBOMy TepioJiax BOHU Jallid
HaJ3BUYAlHY PI3HOMAHITHICTh BHJIB PO3MipaMH BiJ KPOJHKA IO
BesneTHiB Macoro 30-50 T. 3acemsimm cymy i npuOepexHi 30HU
BOI0MM. HampukiHIl Kpeiau BUMepIIu.

binbia yacTuHa AIepOTa30BUX Oy XHKAKaMH, MAJId BEJUKI
po3mipu (mo 10-15 m). bymu cepen HUX 1 Taki, KOTpi KXUBHIIACS
POCIMHHOIO DKEH 1 mepecyBajacs Ha 000X Tapax KIHIIIBOK.
[ITaxorazoBi IMHO3aBpH, HMOBIPHO, OYJIH POCIMHOITHUMU. YacTrHa 3
HUX T[epecyBaiacsi Ha 3aJHIX KiHIIBKaxX, mepenHi Jjanu Oyiu
BKOpOUeHHMHU. J{0 IIbOTO psiy TaKOXK Halle)Kanu BelleTHI (iryaHOOHU
Iguanodon) 3aBaoBxku 10—15 m.

Y nepeniky BuIiB 0OWaBa PSAAM MPEICTABJICHI OJHUM
niapsaom. Takconomiyne OaratctBo miapany Tepomoau Theropoda
chopmoBane Tproma pomuHamu. Cepen sikux poauwHa CiHO3aBPOBi
Spinosauridae Hamidye aBa BHAW, IO HAJIEXaTh IO IBOX POJIIB.
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Kosna i3 poaun Xanbriko3aBposi Halticosauridae Ta MeranozaBpoBi
Megalosauridae mpenacraBieHa OJHHM pPOJOM 3 OJHHM BHIOM Y
KOKHOMY [3].

Takconomiuna ctpykrypa migpsay Lleparomoau Cerapoda
mamiaye tpu pommuu (Iryamomontu lguanodonidae, CripakocTtepHa
Styracosterna, Tamposaspumu Hadrosauridae) 3 ommum pomom Ta
BUIOM KOXKHA.

Takum umHOM, y cknani Bumepsioi ¢aynu kiacy [lmazynm
Reptilia ~ €Bpomelichkoro KOHTHHEHTY, TIPH  TaKCOHOMIYHOMY
OaratcTBi (piBHOMY 26), BUJOBE MPEACTABICHHS HAJIIYyBajio 7 BUJIB:
bapionikc Baryonyx walkeri, camsTomyc Saltopus elginensis,
xaspTiko3aBp Halticosaurus longotarsus, meranosasp Megalosaurus
buckland, iryanomon Iguanodon bernissartensis, cripakoctena
HeBm3HaueHa Styracosterna indet, ps6ininoraapoc Orthomerus dolloi,
KOXEH 13 AKMX HaJeXaB JI0 OJHOTO poxy (3aranom 7). [Ipu HassBHOCTI
JTIOBOJII TIPOCTOI TAaKCOHOMIYHOT CTPYKTYpH (OAMH BHI — OJUH PiJ —
OJlHA POAMHA) OMHUCAHO M'SITh PoAMH. Jleske yCKIagHEeHHS CXeMu
TaKCOHOMIYHMX 3B'SI3KIB CIIOCTEpira€Tbes y psay Saurichia, ge Oynu
BUSIBIICHI Ba (PLIIOTEHETHYHO CIIOpiHeH] Buan poauHu CIiHO3aBpOBI
Spinosauridae. /IBa Buay BUSIBICHI Ha TEpUTOPIi YKpaiHH.

Pemrtkn psabinoragpoca ta cTipakocTepHH, 3HaijeHi y Kpumy
(baxuuncapaticekuii paiion AP Kpum) y 70-x pokax MHUHYIIOTO
cromitrs [4]. Tlix mpuBOIOM BiZCYTHOCTI (haxiBIliB-TIAJICOHTOJIOTIB B
VYkpaini Oynu BUBE3eHi y poCilo, a caMe y MaJICOHTOJOTTYHUI My3el
iMm. O. bopucska. Ha gymky criBpobiTHuka HarioHansHOTO HayKOBO-
npupogaudoro mysero HAH Vkpainu Bomommmupa I'punenko — 3a
ICTOpHYHHH TIepiof] JUHO3aBPU MOTTHM JKUTH 1 Ha MAaTEepPHKOBIiH
Teputopii cydacHoi Ykpainu. [liATBep/KEHHSIM YOro € 3HAaxXiJIKu
3y0iB IWHO3aBpiB (OYEBHIIHO, caMe€ BOHW HaWKpaine 30epiratrotbcs y
MAJICOHTOJIOTIYHUX pemTKax) He jgume Kpumy, a it y KuiBcbkiit
obmacTi, He BHKIIOYEHAa MOXIIMBICTh ICHYBaHHS JMHO3aBpiB Ha
3akapnarti Ta y Kapnarax [2].

Crucok mitepatypu
1. Kewmn T. C. Penrtumii: ny’e KOpOTKWE BCTyn / miep. 3 aHTII.
Bynzanisceka 1. Oxcdopa: Oxchopachka yHIBEPCUTETChKa

npeca, 2019. 144 c. URL:
https://web.archive.org/web/20200428092931/http://oaspa.org
/member/oxford-university-press/(mata 3BEPHEHHS:
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3.10.2022).
2. Tleperyna B. B VYkpaini 3HANIIITH KICTKH
nuHo3aBpa.Gazeta.ua. URL:

https://gazeta.ua/articles/history/ v-ukrayini-znajshli-Kkistki-
dinozavra/1051222 (nara 3Bepuenns 10.09.2023).

3. fuenxo B. O. IlpuknagHa maneoHrtoioris : JluHO3aBpH,
MaMOHTH Ta iXHi mpuroau micns Bummpanns. K.: Bixona,
2021. 296 c.

4. Sluenxo B. [laBHi TBapmHM Ha TepuTOpii YKpaiHU : HAyKOBa
nekuis. bepnsucek:  «VYHiBepcureTchke cimoBo». URL:
https://us.bdpu.org.ua/naukova-hostova-lektsiia-davni-
tvaryny-na-terytorii-ukrainy.htmi (mata 3BEPHCHHS:
19.01.2024).

5. Reptilia. Mindat.org. URL:https://www.mindat.org/taxon-
358.html. (nata 3BepHenns: 14.02.2024).
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BIOJIOT'TYHI OCOBJIMBOCTI OJIEHA JABUJA ITPU
YTPUMAHHI B HEBOJII HA IIBJIHI YKPATHA

Kopineus H.O.

Biocdepnwmii 3anoBignuk «Ackanis-Hosa»
imeHi @.E. Panpu-dDeitna HAAH

E-mail: korinets.nata@gmail.com

Onensr Masuma Elaphurus davidianus Milne-Edwards, 1866
3aHeceHuil no0 YepBoHOro cnuicky MiKHApPOJHOTO COI3Y OXOpPOHU
MPUPOJI SK BUJ, IO 3HUK y Aukii mpupoxmi. Lli omeHi xunmm y
OonorucTux MicneBoctax Kurato, e Oynn 3HHINEHI KibKa COTEHB
POKiB TOMY 1 JIOBTMi 4Yac yTPUMYBAJIMCS Yy HaiBBUIBHHX YMOBaXx
JUIIE B IMIIEPATOPCHKOMY MUCIMBCBKOMY TMapKy, SIKAH 3HAXOJUBCS
nobmm3y cydacHoro beitmzina (Ilexina). ¥V npyriit monoBuni XIX
CTONITTSl KUIBKOX TBapWH BIANpPaBWIM y 300Mapku €Bpory, mo B
MOJJANTBIIIOMY 3iTpalio BHPIMAILHY POJIb y 30€pexeHHi BUY, aJKe B
Kurai oneni daBuna Oynu 3umuieHi. Bei cydacHi TBapuHHM MOXOISTH
JIMILE BiJ KiIBKOX OCOOMH, TOMY PO3BEAEHHS JaHOTO PiKICHOTO BHIY
BUMAara€ CBOEYACHOI 3aMiHU  IUIAHMKIB  JJIS  HEIOMYIICHHS
HETaTUBHUX HACHIJKIB 1HOpuauHTY. Y 1985 1 1987 pokax oyieHi Oyin
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3aBe3eHi 3 BenmukoOputanii y Kutaii, 1e HUHI kuBe MOHAA 2 TUCSYL
0coOmH. 3aranoM y cBiTi HapaxoBytoTh 0mm3pko 5000 oneni JlaBuma
y monaiimenme 100 micisx, Brmovaroun 46 y Kwurai [3]. Takum
yrHOM, oJieHi [aBupa, sk i KoHi [Ip>keBanbchkoro, OpikcH apaBiichbKi,
3yOpu, Oynm 30epekeHi Bil IIIKOBUTOTO 3HUIIEHHS 3aBISKH
YTPUMaHHIO B 300IapKaX, a IX YHCENbHICTh BJAJOCS 3HAYHO
30IMBIIMTH 3aBISKH TPUBAIIH LilecHpsMOBaHid poOOTI Oarathox
300MapKiB 1 HaIiOHANBPHUX MapkKiB cBiTy. JloBkHMHa Tila OJeHiB
JaBuga mocsrae 1,5-2,2 M, BucoTa B xommi 1,2 M. Boan Baxkats 130—
250 kr. Matote moBmmi xBicT (50—66 cM) MOPIBHSHO 3 IHIIMMHU
oyieHssMu. Ha BiMiHY BiJl 1HIIUX BHIIB, Y IOPOCIUX CaMIIiB OJICHIB
JaBuna poru MOXXyTb POCTH 1 CHIAIATH B CEPEAHBOMY TPH pas3u 3a Ba
poku, a ix 4 BiApOCTKH cHpsMOBaHi jwile Hazan. [loBkuHa poriB
cranoBuTh 55-80 cm. CrareBo3pinumu oneHi JlaBuia cTaloTh Ha
apyromy poui xHuTTs. HapomxyloTh 0IHOIO MajoKa, SIKOro TOAYIOTh
monokoM 10-11 micsmiB. XKuByTh 10 18 pokiB. Xap4yOTECS TPaBolo,
BOJIHOIO POCIHHHICTIO, JIUCTSIM J€PEB 1 KyIliB. MeTor HaIioi podoTu
€ aHai3 0i0JOTiYHUX OCOOTUBOCTEMH 1 PE3yNILTATIB PO3BEICHHS OJICHIB
HaBuna B ymosax IliBnus Ykpainn.

Omneni JlaBuaa yTpuMmyloTbcs B 300mapky "Ackanis-Hosa",
SKHI BXOAMTH JI0 ckiany biocheproro 3amosinauka "Ackanis-Hosa",
3 1992 poxky. o 2006 p. 3aBe3nmu  IBOX CaMOK i TPbOX CaMIIiB, BCi
BOHH PO3MHOXXYBaJucs. TBapuH yTpUMYIOTh B yMOBax HEBOJI BOMa
penpoayktuBHuME rpynamu. 3 2007 poky MOrois's 3HaXOAUTHCSA Ha
piBHi 10-16 ocob6mn. Ha 01.10.2024 B 300mapky mepebyBano 12
oneniB. 3 1995 mo 2023 pik Hapoxmnocs 73 >KUBUX OJICHST.
CuiBBifHOIIEHHs camii : camku craHoBwio 1:0,81. Kpuruunum
MepioZIoM JIjIsi BUPKUBAHHS MOJIOJHSKY OYB BIK Bijl HAPOPKEHHS JI0 2
MicsIiB. BmkuBaHICTh OJIEHAT J0 MBOTO BiKy craHoBwia 79,5%, mo
12-micsiunoro Biky — 78,1%. IlpuumHamu cmepTi Mamar Oymu
HapopkeHHs1 ciaabkumu — 33,3% (B mepury dYepry BHACHIIOK
iHOpUIMHTY), XBOPOOM LUTYHKOBO-KHIIKOBOTO TpakTy — 33,3, Hamasx
XIDKaKiB Ha HOBOHAPOPKEHOTO — 6,7, TIOraHUi OIS IpU PyYHOMY
BUIOIOBaHHI — 6,7, BUOpakyBaHHS dYepe3 BoJbdaprios — 13,3,
BHUOpakyBaHHs depe3 adbcrec — 6,7.

Omneni JlaBuna B Ackanii-HoBa yTpuMylOThCS y BOJBbEpI Ha
EKCKypCIITHOMY MapIipyTi 300MapKy (pernpoayKTHBHA Ipyma y CKIai
napy JOPOCIUX TBAPHH 1 OJICHSTH), Ie OJIHA PEIPOJAYKTHBHA IpyTa 3
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HIECTH JOPOCIMX OCOOMH 3HAXOAUTHCS Yy BONBEPI TOpAd 3
eKCKYPCIHIM MapIIpyTOM, JBOE camIliB mepeOyBaroTh y 3aroHi Ne 1
MopsiJ i3 300mMapKoM. Y 3B'SI3KYy 3 OOMEKEHICTIO IUIOINI BOJIBEPIB Ta
€TOJIOTIYHUMHU OCOOJHMBOCTSAMH IIbOTO BUAY (arpeCHBHICTH CaMIIiB,
MiIBUIICHA JISKIUBICTh TBapWH) IOTOJIB'SI He mepedinbinyBano 16
ocobmH. Hammmmok TBapwH peanizoByBalld y TOCIOAAPCTBA Pi3HUX
¢dopM BracHoCTI (Bchoro 28 ocobuH, 3 HuX 15 cammis i 13 camok). Y
TOMY 4YHCHi mpojaHo 3 cammiB i 4 camku y Bimi g0 9 wicsmis. Ille
ONHOTO caMIll 1 JBOX CaMOK BIiIJald Ha TEPEeTPUMKY
MukonaiBcbkuii 300mapk. Takum 4UHOM, OyJI0 TPOJAHO 1 MEepenaHo
iHmmM ycranoBam 42,5% HapomkeHHX y 300mapky oiyeHiB. Kpim
TOTO, Yy TpyAHi 2023 p. pociiicbKi OKYMaHTH BUBE3IH CaMIIs, 1€ OJHH
OIIeHb 3arWHYyB TIpW TIepeBe3eHHI abo BWIOBI). 3a Bech mepiof
yTpuMaHHs BHOynu 33 TBapuHM, SKi 3arUHYNU 3 Pi3HUX NpUUUH (27
ocobmnH) abo Oymu BuOpakyBaui (6 ocobuH). Bim 3axBoproBaHb
3aruHyJI0 HalO1IbIIe TBAPUH, 3 HUX: IITYHKOBO-KHIIKOBOTO TPAKTy —
30,8%, 3amanenns nerenb — 23,1%, indekumiitanx — 23,1%, cepresoi
HegoctatHocTi — 15,4%, BikoBuX 3MiH — 7,6%. Jlesiki caMmku, siKi
3arMHYyJIM Bifl 3aIlajieHHs JIET€Hb, Iepell UM 3a3HaBajl TPHBAJIOIO
MepeciTiyBaHHsI CaMIISIMU, IO 3PEIITOI0 MPU3BENO 0 3aXBOPIOBAHHS.
TBapuHM NAaHOTO BHUIY BIAPI3HAIOTHCS IJBHUIIEHOI JISKJIHUBICTIO,
TOMY 4acTO TPaBMYIOTHCS IIPH MEPEMILIECHH] B IHIIMK BOJBEDP. 3 TPHOX
BUOpaKyBaHUX JOPOCIMX TBapuH OJHOTO caMls eJIiMiHyBaJu
BHACIIZIOK CTapoOCTi, 1HIIOTO — BHACIIJIOK MPOrpecyroyoi ciadKocCTi
yepes 3amajeHHs JIereHb, CAMKY — Yepe3 HeBJaJle OTEJICHHS.

Crpoxku mapyBanHa oseHiB JlaBuma B Ackanii-Hosa
NPUNAIAIOTh Ha JIPYTY MOJIOBUHY TPaBHS — MEPIy TTOJIOBHHY YEPBHIL.
Barithicth TpuBae B cepeaHbomy 296+2,36 auiB (lim 289-304).
IaTepBamM MK HApOKEHHSMHM 1 HACTYIHUMHM TapyBaHHAMHU
cranoBwiH 1,5-2,5 micai [1, 2]. 3 70 6maromonyunux otesieHb 34,2%
npuraii Ha Oepe3enb, 60,3 — Ha KBiTeHb, 4,1 — Ha yepBeHb 1 1,4% —
Ha juneHs. e ogHa camka He 3Morjia HapoAWTH B JMIHI (Twtig OyB
noBHICTIO chopmoBanmif). Takum ynHOM, B ymMoBax IliBaHs Ykpainu
JUISL IAHOTO BHJY XapakKTepHa OUIBII SICKpaBO BHpaKE€HA CE30HHICTh
PO3MHOXEHHS, HiDK Yy BenukoOputanii, ne Tpu yTpUMaHHI Y
HaMiBBUIPHUX yMOBax y YincHeHachkkoMy 3omapky 75% HapoKeHb
BiiOysocs y kBitHi [5]. Tlepion mapyBaHb NpOJOBXKYBABCS 3 TOYATKY
CepmHsl 70 CepelIuHu TpymHs — mnovatky ciuns [4]. TlokasHuku
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EKCTEepPEPY HOBOHAPOPKCHUX 1 JIOPOCIUX TBapyuH B 300HapKy
«Ackanis-HoBa» Oymu y mexax HOpMU. Mopdororis poriB oyieHiB
JlaBua yHiKaJbHA 1 HE CX0’Ka HA TaKy BCiX IHIMMX BUAIB OJICHIYMX.
B Ackanii-HoBa pict porie oneHiB [laBuga neTanbHO JOCIHIKYBaB
€.I1. CrexnenpoB. TpuBamicTh HOPMAIBHOTO IMKIY POTOYTBOPEHHS
ckmagana 350,66+7,05 mib 31 3MiHOIO POTiB BIITKY. B oOkpemux camiiiB
OCHOBHI POTH CIaal0Th BOCEHH, JOJATKOBI — B3UMKY [2].

He 3Bakaroud Ha 3HAYHI BIAMIHHOCTI MDK KJIIMaTHYHHMU
ymoBamu IliBmHS VYKpaiHM Ta KOJHMITHBOTO MPHPOIHOTO apeany
oneHiB JlaBuzma, TBapuHM JIAHOTO  PIAKICHOTO BUAY J00pe
aKJliMaTH3yBaJIUCSI, TMpPO [0  CBiq4aTh  BHUCOKI  IOKa3HUKHU
BiJITBOPIOBAHHS 1 BIKMBAHOCTI MOJIONHAKY. Y 1BOTo BUAy OIeHSTInX
Ha IliBmHI YKpaiHu croctepiraiacs sSCKpaBO BHUpa)KeHa CE30HHICTB
po3MHOKeHHs. Po3BenenHst ojieHiB JlaBuaa B 3oomapky "Ackais-
Homa" BwusiBIIIOCS [TOBOJ YCHINTHUM, TMPOTE BAXKIWBAM IS
30epekeHHsI BHAY € 3aBE3CHHS HOBHX IUTIJHHKIB 13 €BPOMEHCHKIX
300mapkiB. BpaxoByrounm J0CBin po3BencHHs osieHiB [laBuma B
Ackanii-Hosa, 11e#i pigkicHHI BUI PEKOMEHIYEThCSI BAKOPHCTOBYBATH
JUTSL YTPUMaHHS B 300MapKax SK €K30THYHUX TBAapHH Ta 3 METOIO
MPOBENIEHHS EKOJIOTO-O0CBITHBOI poboTu. Takok 1e miaTpuMae
TCHCTUYHMIA OaHK BHUJIY, 110 HEOOXITHO JUIS HEIOIYINEHHS HOro
BUMHUPAHHSL.

Criucok mitepatypu

1. CreknenboB €. I1. Oco0nMBOCTI PO3MHOXKEHHSI 1 TPOXOKEHHS
Oioputmie y omenst [lasuma Elaphurus davidianus Milne-
Edwards, 1866 B ymMoBax HamiBBiJIbHOIO yTPHMaHHS Ha MiBIHI
VYkpaiuu. Bicmi biocgheproco 3anosionuxa "Ackanis-Hoea".
2005. T. 7. C. 131-130.

2. CreknenboB €. I1. B3aemMo3yMoBIeHICTh POLECIB PO3MHOKEHHS
ta ¢opmyBaHHs poriB y onens JlaBuma, Elaphurus davidianus
(Mammalia, Artiodactyla), B ymoBax HamiBBIIBHOTO YyTPUMaHHS
Ha niBaHI Ykpainu. Vestnik zoologii. 2012. T. 46. Ne 6. C. 539—
549.

3. Cheng Z.-B., Boyd M., Liu Y.-J., Bai J.-D. The Status of Wild
Extinct Species Elaphurus davidianus. A successful ex situ
conservation project in China for three decades. (Beijing Milu
Ecological Research Centre, Beijing, P.R. China). Forum for
Law, Environment, Development and Governance (FLEDGE)
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4, Curlewis J. D., Loudon A. S. I., Coleman A. P. M. Oestrous
cycles and the breeding season of the Pere David's deer hind
(Elaphurus davidianus). J. Reprod. Fert. 1988. Vol. 82. P. 119-
126.

5. Kirkwood J. K., Gaskin C. D., Markham J. Perinatal mortality
and birth season in captive wild ungulates. Vet. Rec. 1987. Vol.
120. P. 386-390.

V]IK 591.638

BUBYEHHS ITIPEIMATTHAJIBHUX ®A3 HA ITPUKJIAAL
PIERIS BRASSICAE (LINNAEUS, 1758)

Meteanchka L. C., I'oaineii I'. M., Ilpokon’ax M. 3.

TepHOMINTECHKAN HAITIOHATEHUH TearOTiYHUH YHIBEPCUTET
imeni Bononumupa ['HaTioka

E-mail: irametelska020@gmail.com

Jlyckokpui, abo MeTrenuku — ouH i3 HAPi3HOMAHITHIIINX Ta
HAWOUIBII HACWYCHUX BHUIOBUM Pi3HOMAHITTAM psjg komax. Cepen
HUX 3yCTpIYalOTbcs BY3bKi €HJAEMIKH, pENKTOBI BHOM  Ta
KOCMOTMOJITH. 3arajoM y cBiTOBi ¢ayHi omucano Oinbme 140000
Bunie 3 107 pomun. Cnijg BIAMITATH, IO 3HAa4YHA KUIBKICTh
JYCKOKpWINX € mKigHukamu (Onm3pko 2000 BuiB), sKi 3aBIAOThH
IIKOAW CUIBCBKOMY Ta JicoBoMy rocmogapctBam. Lledt psin
MOMINISETHCS HA TPH MiPSIIA: PiIBHOKPHIII, IIEJIEIHI Ta pisHOKpwi [1].

BuBueHHS1 MeTenHKiB Ha TepuTOpii YKpainu TpuBae monaa 200
pokiB. ¥ XXI cT. mocHimKeHHs TyCKOKPUINX YKpaiHU CIIpsIMOBaHi B
OCHOBHOMY Ha (OpMyBaHHI (ayHICTUYHUX CIIMCKIB OKPEMHUX
TAKCOHOMIYHMX TPyN 13 IXHIMH XapaKTEepUCTHKaMU Ta BUBYEHHS iX
€KOJIOTiI.

IlopoKy TOHOBMIOIOTHCS [JaHi INOJO iX TNOLIMPEHHS Ha
teputopii Vkpainu (Kanapcekuit, 2007; Topmiid, 2016; Kanemox,
2017; Memypak Tta iH., 2017). Hekpyrenko 0. I1. — BueHuit, sxuit
BUBYAB JICHHUX METENIMKiB, aBTOp II’SITM MOHorpadiii Ta monaza 150
cTaTtedl, y SKHUX ONMCaHI IOCTI/DKEHHS IIOJ0 CHCTEMaTHKH Ta
3ooreorpadii nmyckokpwimx. Illemrokko JI. A. 3i0paB oaHy 3
HAMOLIBIIMX y CBITI KOJEKIIH nuX Komax. Ha OCHOBI CBOiX 1 4yKuX
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HAYKOBUX CKCIICAMIIIN BiH OIUCAB JCCATKU HOBHX BHUJIB Ta ITiJBHIIB
[3].

Hocnimxenust Mopdonoriunnx Ta  OiOJOTIYHUX — acCHeKTiB
npeiMariHalbHUX CTafiil PO3BUTKY METEIHKIB O3BOJISIIOTH BUBYATH
pi3HI ocoOmmBOCTI iXHBOI Oioryorii. Hampukman, aHamizyroun sidns
KOMaxX MOJKHA BHBUWTH ixHIO OymoBy, GopMmy, 3abapBieHHs 1 Micie
NPUKPITICHHS Ha POCIHHAX, a TAKOK OCOOIMBOCTI IPUCTOCYBAHHS A0
YMOB HaBKOJIMIIHBOTO cepefoBuia. JlocmipKyoun KoMaxy Ha cTaii
JUYUHKA HeOOX1HO MPOaHANi3yBaTH POCIUHH, SIKi € KOPMOBUMH IS
HUX; BHBYMTH XapakTep MOIIKOMKEHb IIMX POCIWH W TPUBANICTh
nepeOyBaHHS Ha HUX, a TaKOX ajanTailii JUYUHOK JI0 YMOB
cepenoBHIla (HAPUKIAA, 3aXHCHE MacKyBaHHS Ta Mimikpis). Ha
cTafii JSUIEYKH JOCTIHKYIOTh CTPYKTYPHI 3MiHH, IO BiIOYyBarOTHCS
Mijl 4ac MepeTBOPEHHS 3 JIMYMHKHU y JUICUKY, BUBYAIOTH ii OYAOBY,
TPUBAIICTh TEPEeXOAy 3 OAHiel cramii Ha iHITY, a TaKOX BIUIUB
abiotnuanx (aktopiB (CBITNIO, CKIaag aTMOC(HEPHOTO TMOBITPA,
TeMIiepaTypa, BOJOTICTb i iH.) Ha 1eil mporiec.

MeTor0 Hamoro IOCIIHKEHHA € BHBUYEHHA OCOOJIHMBOCTEN
npeimMarinansHuX (a3 JyCKOKpHIMX Ha mpukiaai Pieris brassicae.

Marepianaom Uit TOCHIDKEHHS OynM SISl Ta Jisuiedka OijlaHa
kamyctsiHoro Pieris brassicae (Linnaeus, 1758), siki 6ynu 3HaiieHi Ha
cTiHi OymiBIIi.

binan xamyctsauii P. brassicae namexuts 1m0 pomy Pieris,
migponuau  binanosi  Pierinae, poaunu Pieridae, HampoauHu
Papilionoidea, psimy Merenuku, abo Jlyckokpuiui Lepidoptera [4].
Ponuna Ginanu Pieridae namiuye mpubmusto 1000 Bumis, 3 skux 24
3yCTPIYarOThCS Ha TepUTOpii YKpainu. MeTenuku 3a3Buyail 3 OlimuMu
a00 JKOBTHMH KPHJIAMH 3 YOPHUM PUCYHKOM, cepesHi abo BenuKi 3a
po3mMipamu. Y Hux n00pe po3BHHEHI mepeaHi HOrd (Ha BiIMIiHY BiX
HiMbalig y sIKUX TepelHi KiHIiBKH BKOPOYEHi), 10 BiIpi3HsIE iX Bif
IHIIUX JEHHUX METEINKIB. JIalKy 5-WIEHUKOBI 3 2-Ma KIT'THKaMHU.

BecHoro MOKHa MOMITHUTH OJHOTO 3 MEPIIMX METENIUKIB —
nutpuHis Gonepteryx rhamni. ITommpeHuM npencTaBHUKOM POJIUHA
€ Oiman >kuikyBatuii Aporia crataegi. Topoani Oimanu: Oinan
kanyctssHuid P. brassicae, Oiman pimakoBuit Pieris rapae i 6inan
OpykB’stHuil Pieris napi po3BHBaIOThCS Ha XPECTOLBITUX KYJIbTYpax i
3aBJIAI0Th 3HAYHOI IKOJH CLIIBCHKOTOCIIOAPCHKUM pocirHaMm. Jlenio
misHime 3’sBisieThes 3opsiHUIsT ABpopa Anthocharis cardamines 3
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SCKpPaBO BUPAXCHUM CTaTeBUM AuUMopdizmom. [lyxe pizHOMaHITHE i
SICKpaBe 3a0apBJICHHS] MAIOTh TPOMIYHI BUAM OlIaHIB.

I'ycenumi Benmuki abo cepemuboro posmipy (40-70 mm
3aBJIOBXKH); TIOBEPXHSA TiJia BKPUTA TYCTUMU KOPOTKHUMHU BOJOCKaMH.
Jlsmeukn  cBiTmo-3abapBinieHi, cipo- abo 3eneHyBaro-Oimi, 10
cyOcTpaTy NPHUKpIIUIIOIOTBECS LIOBKOBUM IIOSICKOM, SIKHH BOHHU
BUIIIAIOTE.

MeTenuky HaJalOTh MEpeBary BiJKPUTHUM IIPOCTOPaM: IOJISIM,
JICOBUM TallIBMHAM, CTeMaMm, IJlyKaM Ta IH. Ix mHepinko MoxHa
3yCTpiTH Ha Oeperax pidok, ab0 y BOJOTMX MICISX, J€ BOHHU
BraMoOBYIOTh crpary. JIiT METeNuKiB TpHUBA€ 3 MOYATKY KBITHS JO
KiHeIb BEPECHS, 3a3BHUall Y IBOX-TPHOX IMOKOIIIHHSX.

binan kamycTSHHH TpamssieThCsl MOBCIOAHO 1 3aBAA€ IIKOAU
PI3HUM OBOYEBHMM KyJIbTypaM (KamycTa, pinak, peabka, XpiH, Tipuuils
ta iH.). Posmax kpwi — Big 55 no 60 mwm. BiapisHseTbcs TeMHUM
MOKPUTTSAM OiJIi OCHOBH KPHJI TaKOX YOPHOK CEPIIOMNOIiOHO0
0OJIAMIBKOIO Ha BepXiBLi mepeaHix kpwi. CaMKH MaroTh ABI KPyTi
YOPHI TUISIMH 3 BEPXHBOT'O 1 HIDKHBOTO OOKIB, Y CaMIliB — 3 HUKHBOTO
0OKy; 3agHI KpWja MalTh CipyBaTO-KOBTE 3a0apBIeHHS 3 TyCTUM
YOPHUM TIpUNOpoIneHHsM. e po3mipoM 1,2 MM, TMMOHHO-XKOBTE 3
pedpucTol0 CTPYKTYporo. JIMYMHKAa Mae >KOBTYBAaTO-3€JICHUH KOJIp,
3aBHoBkKH 40-50 MM, i3 TeMHO-OypHMMH UIUTKAMH Ta >XOBTHMH
CMyramu 1o OOKax Tijla, CBITJIOIO CMYIOI0 B3AOBX cCIMHH. Jlaneuka
po3mipom 30-35 MM, >KOBTYBaTO-3€JicHa 13 YHMCICHHUMHU YOPHHMHU
Kkparkamu [2, 3].

[1inx gac MiTHROT HABYANBHOI MMPAKTHUKH 13 300110Tii (6e3xpedeTHi
TBapuHH) (depBeHb 2023 p.) MPOBEAEHO IOCHTIKEHHS >KUTTEBOTO
MUKy OillaHa KamyCTSHOTO Ha JBOX CTalisiX pPO3BUTKY: siflle Ta
nsuteuka. [IpeiMariHansHUM cTajismM OyJio CTBOPEHO HEOOXi/THI YMOBH
uist Metamopdo3y. Y pesyibTaTi MH Majld MOXJIHBICTh MOOAYUTH
Buxig imaro. 15 cepmus 2023 p. Oyjo 3HAWACHO JIsUICUKYy OlnaHa
KaIlyCTSHOTO Ha CTiHi OyaiBni y c. BepxiBui YopTKiBCbKOTO paiioHy
TepHominbcpkoi o00nacTi, mopyd i3 SAKOO TakoX 3adikcoBaHi
BIIKJIQJICHI SIS, ski Oyau myctumu. Posmip Jsieukn — 2,5 cM.
OjiHaK BUSBWIIOCA, IO JIsUIeUKa Oyia BxKe IMOIIKO/HKEHO0, IO MOXE
Oyt moOB’s3aHO 3 pi3HUMH (Qakropamu. Hamii crnocrepexeHHs
HiATBEP/HKYIOTh, 10 HA PO3BUTOK MpeiMariHaIbHUX CTaIii METEIUKIB
BIUIMBAIOTh PI3HOMAaHITHI 30BHIIIHI (aKkTopu, SKi BIAIrparTh
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KIIIOUOBY POJIb Y PEryJIsiii YUCEIbHOCTI BULY B IPUPOII.

OTmxe, BHUBUCHHS TMpeiMariHadpbHUX (a3 KoMax BiJIKPHBAE
HIMPOKI MOKJIMBOCTI HE JIMIIE AJISl TOTTHONeHHS pO3yMiHHS TXHBOTO
JKUTTEBOTO IHUKITY, aje U JJIs aHalli3y O010pi3HOMaHITTSL.
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BUIU MIAPOAUH MELITAEINAE TA ARGYNNINAE B
EHTOMOJIOTTYHHUX KOJIEKHIAX KA®EJAPU BOTAHIKHA
TA 300JI0T'Ti TEPHOIILIbCHKOTI'O HAIIIOHAJIBHOTI'O
HEJATOI'TYHOI'O YHIBEPCUTETY IMEHI
BOJIOANMUPA 'HATIOKA

Slebko H. M., Doaineii I'. M., IIpoxon’sik M. 3.

TepHONNBCHKUI HAITIOHABHUN TIEIarOTiYHUI YHIBEPCHTET
imeHi Bomonnmupa ['HaTioka
E-mail: halyna.holiney@gmail.com
[pencraBuuku psgy Jlyckokpumi (Lepidoptera) Bimirparots
BRXIUBY POJIb B €KOCHUCTeMax, mepeayciM sk ¢itodharn #
3anumoBayi. Bonu € oHi€r0 3 HARNOMITHIIIMX Y IPUPOJIi TPy KOMax
1 MarOTh 0COOJIMBE HAYKOBO-ITI3HABAILHE TA €CTETHYHE 3HAUCHHS.
Pomuna Nymphalidae, 3a miteparypHumu jpkepeaaMu, Haliuye
omuspko 7200 BuaiB, B YKpaiHi MoxHa crnoctepiratu Omau3pko 70
BuAiB. O/HIEIO 3 NIaTHOCTUYHHUX O3HAK Ii€1 POAMHYU € BKOPOUYCHA Mapa
NepeHiX Hir. 3a IHIIMMU XapaKTepPUCTHKaMU BOHU MOXYTh OyTH
pisaomanitaumu. Poguna Connesuku (Nymphalidae) npencrasnena 7
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ninpomunamu: Libytheinae, Satyrinae, Apatyrinae, Limenitidinae,
Nymphalinae, Melitaeinae, Argynninae [1].

3riHo 3 JiTepaTypHUMH daHuMHu migpoguna Melitaeinae B
Vkpaini mpenctaBiena asoma poxaamu: Euphydryas, Melitaea, a
migpomuua Argynninae — m’srtema: Issoria, Argynnis, Brenthis,
Clossiana, Boloria [5].

Buan merenukiB nux migpoJuH NP MONBOTI MAlOTh CTPOKATE
3a0apBiIeHHS 30BHIIIHHOTO OOKY KPHJI 3 OEAHAHHSM >KOBTOTApSIYOTO
abo0 pyzoro Kompopy 3 4opHUM [3].

Jesiki Buan notpedyoTh MOHITOPUHTY YMCENBHOCTI, aHAIII3Y iX
MOLIMPEHHST Ha MAJIIOBHBYCHHUX TEPUTOPISIX 1 BHBYCHHS BHUJIOBOTO
PI3HOMAHITTS, 110 Ha ChOTO/THI € aKTyaIbHUM.

MeTor0 [OCTiPKEHHS € aHali3 BHJOBOTO PI3HOMaHITTS
nigpomun  Ps6ui  (Melitaeinae) 1 IlincpiOnuku (Argynninae) B
EHTOMOJIOTIYHMX  KOJIeKIiAX Kadeapu OOTaHIKM Ta  300J0Til
TepHOMIBCHKOTO HANIOHAEHOTO MEAAroTiYHOTO YHIBEPCUTETY iMEHi
Bonoxumupa I'natroka.

Ps6ui (Melitaginae) — migpoawHa AEHHHUX METEIHMKIB POTUHH
Nymphalidae. V cBiti Bigzomo 6Gsuspko 300 BuIiB psOLiB, sIKi
MOLIMPEHi TI0 BCbOMY CBiTy, KpiM ABcTpaiii Ta AHTapkTHIu. BoHuM
XapaKTePU3YIOThCS PI3HOMAHITHUM 3a0apBIICHHSAM KPUJI Ta BEJIMKUMH
po3mipamu, siki MOXyTh focsratu 50—-100 mm. PsOui mo mamroHKY
BEpXHBOI CTOPOHM KpHWJI HArajayloTh IEpIaMyTpiBOK, 3 TI€I0
pi3HHIICIO, IO 3arajbHe TJIO 3a3BHYAil OpaHKEBO-UYCPBOHYBATHX
BIJITIHKIB; KpiM TOTr0, Ha HWXKHBOMY OOIll KpHJI y HHX HEMae
cpibnsgcTux TmsAM; BOHM npiOHimi. PsOmi kuByTh B pi3HHX
Cepe/IoBHINAX, BKJIIOYAIOUM JiCHM, CTENH, TOPU Ta IycTemi. Ixwi
JUYUHKH KHUBISTHCS JTUCTIM PI3HUX POCIHH.

[Mincpioanku (Argynninae) — 1e miApoaHa JEHHUX METEIHKIB
pomwan Nymphalidae. Bona mictuts monan 400 BuiB, ki TOIMIHAPEHi
B €Bpomi, A3ii Ta IliBHiunii Amepwuii. Jleski BuaM € eHIeMikaMu
neBHUX perioHiB. IlincpiOHMKM € MIrpyroUMMH METENIHKaMH, SKi
MO’KYTb JIOJIaTH 3HA4Hi BiICTaHi. IX JIerKko BIi3HATH 3a 3a6apBIEHHAM
KpHJI, O BINIMBAIOTH TIEPIAMYTPOBUM OJIMCKOM, 1 33 CPiOJIACTHMU
wisiMamMu (10 1 TMOSICHIOE Ha3By MiJPOJMHW) HA HIDKHIN MOBEpXHI
iXHIX 3aJHIX KpWI; BEPX Y HUX pyIuil abo KOBTO-pyAUH 3 YOPHUMH
wsiMamMu. Metenuku y po3maxy kpui — 40—70 mwm.

JlvunHKE TiACPIOHUKIB JKUBIATHCS JUCTAM PI3HUX POCIHUH.
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[XHi TMYMHKY KUBYTh Ha POCIMHAX, @ JOPOCI METETUKHU KUBJIATHCS
HEKTapoM pi3HUX KBiTiB. Jleski BUAM MiACPIOHUKIB MAalOTh
HEMPUEMHUH 3amax, SIKUil BOHU BUAIUISIOTH AJIsl 3aXUCTY BiJl XMXKaKiB.
[TizcpiOHUKHM € BaXITMBUMH B €KOCHCTEMax SIK 3alIJIIOBadi POCIHH.
Jesiki BUAM € MIKITHUKAMH CLIbCHKOTOCIONAPCHKHUX KYIBTYP, a AesKi
— 00’ €KTOM /17151 KOJIEKI[IOHYBaHHS Ta JOCTIDKEHHS Y HAYKOBUX IUIAX.

Hamu onpanpoBaHO KOJIEKIiHHMK Martepian IOJO BHIOBOTO
pi3HOMaHITTS KoMmax i3 psaay Jlyckokpuni ninpoaun Melitaeinae ta
Argynninae B €HTOMOIIOTIYHHX KOJEKIiAX Kadempu OOTaHIKH Ta
3ooiorii THITY im. B. I'Hatioka. Y KONEKWisIX MPEACTaBICHI SK
MaTepiajdd BJIACHUX JOCJTI/DKEHb, TakK 1 Marepiaiu, 3i0paHi
CTYACHTaMH IIiJ] 4aC HaBYAIBHUX NPAKTUK, & TAKOX EHTOMOJIOTaMHU-
moburensmu, Brpogosxk 2000-2020 pp. [1].

[TizpaxyHOK  YHCENBHOCTI  BUAIB MNpPOBEIEHO B  YyCiX
E€HTOMOJIOTIYHIX KOJNEKIIiSX, SKi HasBHI y QoHIax Kadeapu OoTaHIKA
Ta 30010Tii. ¥ m1abopaTopHUX yMOBaxX 3a AOMOMOTOK0 OiHOKYISIPHOTO
mikpockorna MBLI-10 Ta cydacHHX BH3HAYHHKIB 1 iHTEpHET-pecypciB
NPOBOJMIM aHaji3 TaKCOHOMIYHOI HAJIE)KHOCTI EHTOMOJIOTTYHOTO
Martepiany [2, 4, 5].

[MpoananizyBaBiiM  BUIOBUH  CKJIaA  JyCKOKPHIHMX Y
JOCHIDKEHUX KOJIEKIx, BUsBIeHO 3 migpoauuu Melitaeinae pomy
Melitaea Bux psibens 3Buuaiinumii Melitaea trivia (3 ocobunm). B
VYkpaiHi nommpeHuii Maibxke oBcroaHo, KpiMm Kpumy, 3akapnarts ta
Kapmnar. 3ycrpiuaeTbes JOKaIbHO, 1€ YUCICHHO Y MICIISIX ICHYBaHHSL.
Haiiyacrime TtparuiseTbcss y JICOBi 1 JICOCTENOBid 30HaX Ha
PI3HOMaHITHUX COHSYHUX TPaB’ SHUCTUX MICIISX.

3 migpoauHu Argynninae — 24 0ocoOMHH, SIKi Hajexatb J0
TPHOX POAIB: Issoria, Argynnis i Brenthis. IlinpoauHa Argynninae y
KOJIEKLSIX MIPeACTaBlIeHa HACTYITHUMHU BUJAMH.

[Tincpionuk Jlarownis Issoria lathonia (8 ocobun). Ha tepuropii
VYkpaiHu Tpamise€Tscs CKpi3b, y Pi3HHX O10TONax, Ha ICOBUX
rajsiBUHax, y MIBIAEHHMX pailoHax B fpax, IHKOJM B HAaCEIEeHUX
NyHKTaX. Y Oe3JiCHUX JiITHKaX y CTEIOBii 30HI HEMAE.

[Migcpionuk Benmukuid, [ladist Argynnis paphia (6 ocobun). B
VYkpaiHi TparuisieThcsl MOBCIOIHO, OKPIM 0e3JicKX paloHIB Ha MiBHI
CcTenoBoi 30HW. 3YCTPITH WOr0 MOXKHAa TIEPEBAXHO Ha JIICOBHUX
ralsiBUHaxX Ta TNpOCiKax, Ha MiBJHI B spax, 1HOJAI B HAaCEJIEHUX
MYHKTaX.
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[Mincpionuk Anunma Argynnis adippe (8 ocobun). B Ykpaini
MTOIIMPEHN TTOBCIOTHO 3a BHHATKOM IiBISHHUX OC3IIICHHX IUISTHOK
cTenoBoi 30HU. lloOGaunT HOro MOKHa TEPEeBaXHO Ha JIICOBHX
TaJISBHHAX Ta MPOCiKaX, Ha MiBJIHI B spax, HAa CTCIIOBUX CXHJIaX.

IlepniBens TaBospkammii, Imo Brenthis ino (2 ocobunm). B
Ykpaiai momupeHuit MOBCIOMHO, KpiM OE3IIICHUX UISHOK CTEMOBOI
30HU. [loOaunT MOKHA Ha JTyKax Ta JiCOBUX 0OJIOTaX.

Crig 3a3HauUTH, 10 BCi 1IGHTU(IKOBaHI HAMU BUIU MOIIMPEHI
MOBCIOMHO a00 JIOKAJIBHO Ha TepUTOpii YKpaiHW 1 HACeIII0Th
pi3HOMaHITHI BiAKpUTI W €KOTOHHI OioTomM, JyKH, JICOBI y3iiccs,
TajJsiBUHA 1 TPOCIKM, YarapHUKH, a TaKOX caad Ta NpucaguOHi
TUJISTHKY, TTAPKH 1 CKBEPH, TIOJIS, TyCTUpi U iH.
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MUTATION PROCESSES IN THE DROSOPHILA
MELANOGASTER POPULATION UNDER THE ACTION OF
TITANIUM NANOPARTICLES

Mekhed O.B., Yachna M. G., Tretyak O. P.

T. H. Shevchenko National University «Chernihiv Colehiumy
E-mail: mekhedolga@gmail.com
Nanoparticles are parts or materials that have a size on the
nanometer scale (one billionth of five meters). These parts can have
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different shapes (spherical, curved, lamellar, etc.) and can be made of
different chemical materials (metals, oxides, polymers, composites,
etc.). Nanoparticles are particles or materials with a size in
nanometers, which gives them unique properties. They have a high
potential for application in various spheres of human life, in particular
in medicine, and they are effective [2]. However, it is important to
demonstrate the toxic and mutagenic effect of some nanoparticles,
which limits their effective use in medicine. For example, the
mutagenic effect of nanoparticles of titanium, nickel and taium
requires additional research. Mutations, which are persistent changes
in the genotype, pose certain challenges to potential but also carry
evolutionary weight [3].

The purpose of our study was to study the dependence of
quantitative indicators of mutations in the population of
D. melanogaster on the action of titanium nanoparticles.

The experimental study of the mutagenic effect of titanium
nanoparticles involved the selection of the most suitable test object,
the determination of the composition of the living environment for the
development of test organisms, as well as the development of the
methodology and plan for conducting this study. A pure line of
D. melanogaster of the Canton S line was chosen as a test object for
the analysis of the mutagenic effect of the investigated nanoparticles.
The corresponding population groups of test organisms represented
the wild type of D. melanogaster with dominant manifestations of the
main ones: body color, eye color, wing shape. The mentioned pure
lines of D. melanogaster of the Canton S line were maintained on the
basis of the Department of Biology of the Chernihiv Collegium
National University named after T. G. Shevchenko. The experiment
was conducted from June to December 2023.

The study of the mutagenic effect of titanium nanoparticles was
carried out separately for higher (0.01 g/cm?) and lower (0.001 g/cm?3)
concentrations. Approximately 650 sexually mature D. melanogaster
plants of the Canton S line were used for the experiment. To analyze
the characteristics of inheritance of mutational changes, mutation
carriers were analyzed in the first and second generations.

Preliminary analysis of the identified mutations allows us to
establish how certain concentrations of nanoparticles affect the
ontogenesis of D. melanogaster individuals. It is worth noting that the
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mutagenic effect of different concentrations can be different, and in
some cases it may not even be. We consider the features of these
mutations among individuals of D. melanogaster in different
generations in more detail. As before, the control group was separated
to distinguish mutational changes from modification ones. The
absence of changes in the phenotype of D. melanogaster individuals
of the first and second generations of the virus indicates that the
detected phenotypic changes are caused by the mutagenic effects of
nanoparticles themselves, and not by other environmental factors [4].
The hereditary nature of these changes is confirmed by similar
changes in different generations. Considering the specific phenotypic
manifestations of individual mutations, it can be noted that the
mutagenic effect of titanium nanoparticles is manifested, in particular,
in the reduction of the size of the wings, the increase in the length of
the proboscis, and the appearance of additional antennae.

The obtained data on the excellent number of individuals of
different conditions in the first and second generations under the
influence of the analyzed concentrations of the tested titanium
nanoparticles were subjected to statistical methods. The use of the
non-parametric Mann-Whitney U-test confirmed that the number of
individuals of different sexes in the first and second generations is
statistically different under the influence of titanium nanoparticles in
concentrations of 0.01 g/cm?® and 0.001 g/cm®.

To distinguish mutational changes from modification ones, we
separately analyzed the control group, in which the development
medium did not contain the studied nanoparticles [1]. Detection of
white mutations in individuals of the first and second generations in
the control group of diseases about the hereditary nature of other
changes that were expressed in individuals that developed in the
presence of the studied nanoparticles [5]. Also, a significant deviation
was found in the ratio of individuals of different conditions in the
experimental groups from a statistically significant disease about the
possible lethal effect of mutations that arose as a result of the presence
of the studied nanoparticles in the environment, on individuals of a
certain condition (in our case, male).

The processing of the results of the practical research made it
possible to note a number of features. The absence of mutations in
individuals of the first and second generations of the control group
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testifies to the hereditary (mutational) nature of other detected changes
in individuals whose development occurred under the conditions of
the effect of the studied nanoparticles. The detected significant
deviation of the ratio of individuals of different sexes in the
experimental groups from the statistically reliable one indicates the
possible lethal effect of mutations caused by the presence of the
studied nanoparticles in the environment on individuals of a certain
gender (in our case, male). Titanium particles have the greatest
mutagenic effect among the studied nanoparticles (mutations are
detected if even small concentrations of the corresponding
nanoparticles are present in the development environment).
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NEW GREGARINES SPECIES (APICOMPLEXA:
EUGREGARINIDA) OF DARKLING BEETLES IN STEPPE
DNIPRO REGION.

Nazimov S. S.
Bohdan Khmelnytsky Melitopol State Pedagogical University

E-mail: sergdnipro@gmail.com

Gregarines (Gregarinasina: Apicomplexa) are unicellular
organisms that live in the body cavities of numerous aquatic and
terrestrial invertebrates, primarily in their digestive systems. The
nature of the relationship between gregarines and their hosts is still not
fully understood: some researchers consider them parasites that put
pressure on the host population, while others define them as
endobionts [1]. This issue still requires further research. Today, the
scientific literature focuses primarily on faunal studies of gregarines.
There are numerous references to gregarines, known from millipedes,
ground and darkling beetles, dragonflies, crickets, cockroaches,
crustaceans, earthworms, mollusks, echinoderms and other terrestrial,
freshwater and marine organisms [2].

Compared to other parts of the world, data on the gregarine
fauna of Ukraine is rather fragmentary. Since a significant part of our
country is located within the steppe and forest-steppe zones, the
darkling beetles (Tenebrionidae: Coleoptera) play a significant role in
its entomofauna. There are numerous evidences of gregarines living in
the body of beetles from this family, and some gregarine families (e.g.
Stylocephalidae) are known only from darkling beetles. Gregarines are
found in the digestive tracts of dozens of species of darkling beetles
living in Southern, Western and Central Europe, Asia Minor and
Central Asia, the Hindustan Peninsula, Indochina and the New World.
As for Eastern Europe, there are only a few references from Bulgaria,
and most Eastern European gregarines have been described from the
entrails of ground beetles [3].

The lack of data on gregarines from the Ukrainian fauna
actually prompted us to conduct the relevant research. The aim of our
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work was to identify the gregarine fauna that inhabit the digestive tract
of the most common darkling beetles in the Steppe Dnipro region. The
beetles were caught using ground traps, and the gut contents were
examined under a microscope. The identification of unicellular species
was carried out according to standard morphological methods of Geus
and Clopton [4].

The study involved 8 species of darkling beetles from 6 tribes,
of which 7 species of gregarines from 3 families were recorded. One
species was found from the Actinocephalidae family - Steinina
diaperis, and 2 species from the Gregarinide family - Gregarina
ormierei and Gregarina ovoidea. Three more species belonged to the
family  Stylocephalidae, namely  Stylocephalus longicollis,
Stylocephalus oblongatus and Sphaerorhynchus cf. hamoni.

It is known that a certain species of gregarine usually lives in
more than one host species, which was confirmed by our research. All
of the species we identified have been recorded in the darkling beetles,
but we are expanding the list of their hosts for G. ovoidea (Asida
lutosa), S. gigas (Asida lutosa and Opatrum sabulosum), S. longicollis
(Gnaptor spinimanus) and S. oblongatus (A. lutosa, Oodescelis melas
and Pimelia subglobosa). Our results indicate a significant species
diversity of gregarines that mecate in the body cavities of darkling
beetles in the Steppe Dnipro region. This correlates with the fact that
steppe and other arid conditions favourable for the life of the darkling
beetles are predominantly rich in gregarine fauna, which is explained
by the number and diversity of hosts. For example, in the extremely
arid conditions of the Atacama Desert, gregarines of the family
Stylocephalidae are quite diverse [5]. However, it is obvious that the
recorded species are only the "tip of the iceberg” and the fauna
gregarines of darkling beetles in the region and insects in general will
be much larger. This multifaceted and rewarding topic undoubtedly
requires further research.
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BPYCHUIA 1 ’KYPABJIMHA SIK JUKEPEJIO ITIO’KUBHUX
PEYOBHH Y XAPUYBAHHI JIIOJUHHU
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B ocraHHI OecATHIITTS IMIMPOKWIN 3araj HAyKOBINB y KpaiHax
CBITOBOI CIINBHOTH ©OaraTto yBard MPHIUISIOTH BHKOPUCTAHHIO
HETpPaIWIifHOI CUPOBHHU POCIWHHOTO MOXOPKEHHS Y TEXHOIOTISNX
MPUTOTYBaHHS XapYOBHX IMPOIYKTIB i3 030POBYNM €PEKTOM Jii, SIKi
B YMOBaX TOTIpHICHHS EKOJOTIYHOTO CTaHy JMAOBKULIS € BKpai
JKUTTEBO HEOOXITHUMM JJTS1 HUHIIIHEOI IuBimizarii. [1].

CyuacHa MeIuIMHA NPOAEMOHCTpyBaja 0araTo MOTEHLIMHUX
nepeBar A 3A0pOB’S JIOOUHM STiJ IUKOPOCIMX POCIHH, SKi €
JDKEPEJIOM BITaMiHIB, Makpo — 1 MIKPOCJIEMEHTIB, aHTHOKCHUIAHTIB,
OpraHiYHUX KUCJIOT Ta IHIIMX OIOJIOTIYHO aKTHMBHHUX PEUOBHH TOIIO.
KopinaHi Hapou 6araTo CTOINITh BUKOPUCTOBYBAIM SATOAM HE JIUIIIE SIK
xy. BoHM mepenanu 3HaHHS NPO MEAWYHE BHKOPUCTAHHS IUIOIB,
JUCTSI 1 KOpIHHSA IMX POCIMH. Biarak mnuTaHHS 30UIBIICHHS
BUPOOHUIITBA Xap4yOBUX TIPOAYKTIB Ha OCHOBI IIi€i CHPOBUHH,
TIOJIIIIIIEHHS IXHIX CMaKOBHX XapaKTEPUCTHK Ta Xap4yoBOI IIHHOCTI, €
HaJ3BUYAIHO aKTyaJbHUM[2].

VY 1pOMy KOHTEKCTI po3poOKa TEXHOJIOTIH XapuoBoi MPOAYyKIii,
B OCHOBY SIKUX IIOKJIaJIEHO IHHOBAIiiHI MpoIecH (pOpMOYTBOPEHHS,
METOJM BHECEHHS CyOCTaHlid (YHKIIOHATBHUX IHTPEIIEHTIB,
KOHTPOJIbOBaHHUN Tepedir roMeoctady Ta MOHITOPHMHT ii BIUIUBY Ha
OpraHi3M JIIOJMHHU 3aciIyroBy€ Ha yBary. B sKOCTi IOCHIIHIBKOTO
MaTepiajiy, 110 HIMPOKO BUKOPUCTOBYETHCS Y MEAMIIMHI Ta Xap4yOBii
MIPOMHCIIOBOCTI YKpaiHH, B3STO SIr0JId OPYCHUII 1 )KYPaBIHHU.

bpycnuys (Vaccinium vitis — idaea L.), poauna bpycHuuni —
Vacciniaceae, B Ykpaini pocre Ha llomicci, Kapnarax, 3pigka Ha
niBHO4i JlicocTery, mepeBayKHO y XBOWHHX Ta 3MillIaHKX Jlicax. Sroan
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OpyCHHMIII MICTITh HAJ3BUYAHHO BAXKJIUBI JJIs OpraHi3My JIFOJUHU
cnenn¢ivyHi OpraHiyHi croilyku. Tam € Onmu3pko 6 % 1ykpy, 6arato
BiTaMiHiB (30KpeMa acKOpOiHOBOi KHUCIIOTH), MEKTHHOBI, JyOHIbHI Ta
MiHepaJlbHi CIIOJlyKH, OCTaHHI IPEJCTaBJIE€HI MarHieMm, HaTpiem,
KaimieM, ¢ochopoMm, 3ami3oM, KalbIiEM, MapraHileM Ta iH.
eneMeHTaMu. BpyCHHUIIO BBaXKalOTh «CyNepppyKTOM», OCKITBKHA BOHA
ocobamBo Oarata Ha aHTHOKcHmaHtH, Bitaminm C, A Ta E
(Toxodepon) i momideronu [3], 1110 A€ MiACTaBy CTBEPAKYBATH MO0
JOIUTFHOCTI 11 BUKOPHUCTaHHS y TEXHOJIOTii BUPOOHUIITBA MPOJYKTIB
(GYHKLIOHATBHOTO, TPOMITAKTUYHOTO Ta JIKYBaJIbHOTO MPU3HAYECHHS.

JKypasnuna 6oromna (Oxycoccus palustris) pocre B Ykpaini
pocre Ha llomicci, B Kapmarax, ma Ilpukapmarti Ha Oomorax, y
3a00JIOUYCHNX COCHOBHX Ta Mimanux Jicax[4]. Sromu KypaBiuHH €
VHIKQTPHUMH 32 XIMIYHMUM CKJIaJoM, BOHM MicTate (Ha 100 T
npoaykry): Bitaminu — B1 (tiamin) 0,02 mr, B2 (pubodmnasin) 0,02
mr, B3 (manrorenosa kucnota) 0,30 mr, B6 (mipunokcun) 0,08 mr, B9
(pomieBa xucmora) 1 mkr, PP (mikormHoBa xucnora) 0,4 wmr, C
(ackopOinoBa kucnora) 15,0 mr, E (Tokodepon) 1,0 mr; makpo- ta
MIKpOeNeMeHTH — Kanbiii 14 mr, marHiid 15 mr, Harpiit 1 mr, xamii
119 wmr, ¢dochop 11 mMr Ta 3amizo 0,6 Mr; opraHiyHi KHCIOTH —
JIUMOHHY, XIiHHY, OCH30lHY; (¢eHoyn, OeTaiH, TaHIH, TMEKTHHOBI W
JOyOWIIbHI PEYOBHMHH, XapuoBi BOJIOKHA, KaTeXiHH, anTomianu [2]. st
OpraHi3My JIFOJIMHU JKYpaBJIMHA € HA/J3BUYAIHO KOPUCHUM MPOTYKTOM
xapuyBaHHsA. BoHa wMae mnpoQinakTH4YHYy Ta JIKYBIbHY JIilO.
[Tokparrye KpoBOOOIr B OpraHi3Mi, CIpHsi€ MiATPUMII 30py, BOJOI€E
3aXHMCHOI0 (DYHKIIEIO BiJl PAKOBHX 3aXBOPIOBAHB I MOJIOYHHX 3aJI03,
norepe/Kac BUHUKHEHHSI BUPa3KOBOI XBOPOOH, 3aXMIAE HUPKU BiJ
MOsSIBM KaMeHiB, 30epirae 370pOBs ceplis, BHUBOAWUTH XOJECTEPHH,
moriomarae  OopoTuics 3 XBopoOamMu  iH(EKIIIHOTO XapakTepy.
PevoBuHHM, MO MICTITBCS B srojiax, a came: NEKTUHOBI PEUYOBHHH,
[[ENTF0JI03a, KIITKOBHHA, CHOPHUAIOTH MOJIMIIEHHI0O POOOTH OpraHiB
TpaBieHHs. Sk 0ayuMo, XypaBiIMHA € HEMEHII I[IHHOIO POCIHHOIO,
IUIOAM SIKOi MOXKHA TaKOXX BHKOPHCTOBYBATH JUIS PO3MIMPEHHS
ACOPTUMEHTY CTPaB 13 03JJ0POBUYUMH JIBCTUBOCTSIMHU.

ITopsim 13 BUCOKOIO Xap4OBOKO 1 JIIKYBaJbHOIO IIHHICTIO SITi[
OpyCHHIII 1 )KypaBIUHU HEOOX1THO BpPaXOBYBAaTH 1 €KOJIOTIYHUHN CTaH
MICIISL 3POCTaHHS IMX POCIUH. SIK BKa3yrTh HOCHiAHUKKA [lojbimi,
HaOarato Bui KouueHtpamii Cd, Pb, Zn i Fe Oynu BusiBieHi y

130



Anamomin ma ¢pizionozis 1100unu

V. myrtillus i V. vitis-idaea, BupomeHnx Ha HaOLIBII 3a0pyIHEHIH
IUTSHIN (po3TalioBaHii MOONIM3Y NWHKOBOTO 3aBONY) IOPIBHSHO 3
OLIBII YHUCTHMU TepUTOpisimMu [5].

ExcniepyuMeHTallbHI  JIOCHIJKEHHSI BMICTY CCCHIlIABbHUX Ta
TOKCHYHHX €JIEMEHTIB y SToAax PpOCIUH IPOBOAMINCH (Di3HKO-
XIMIYHAUMH METOJaMH, a caMe BMICT apceHy — Goromerpuuro (JICTY
ISO 6634:2005), BMicT UMHKY, MiAi, MaHrany, KoOanbTy, HiKeIIo,
CBUHIIO Ta  KaaMmilo —  METOJOM  aTOMHO-abcopOuiiHOI
criektpodoromerpii  (JICTY EN  14082:2019). Bcworo 0Oyio
MPOaHai30BaHO 1Mo 3 3pa3Kku srif (3 KOXKHOI POCIUHHM), sIKi 310paHi y
Kapnarcekomy perioni JIpBiBiuHM. JaHi BUMiIpIOBaHb MPEACTABIISIN
SK CepellHE 3HAUCHHS Y MEepepaxyHKy Ha CBIKY POCIMHHY CHPOBHHY
Ta 3a3Ha4Ya]M CyMapHy pO3IIUPEHY HEBU3HAYCHICTH PE3yJIbTAaTy B
a0COJIOTHUX OMUHUIIIX (KOS(IIIEHT OXOIJICHHS PiBHUM 2).

BiamoBigHo nmo Hakasy MiHicTepcTBa OXOPOHH  3/I0POB’S
Vipaiam Ne 1073 Big 03.09.2017 poky, moboBa moTpeda AOpOCIOTro
HaCeJICHHs Y MiHEpaJIbHUX PEYOBHHAX, & CaMe — [TUHKY CTaHOBUTH 10-
12 Mr B 3aJI©)KHOCTI Bij cTati JtoguHu, miai — 1,0 mr 1 manrany — 2,0
MT. SIk  cBiguaTe Ham OOCHIDKEHHS HAKOIMWYEHHS IIUX
MIiKpOEJIEMEHTIB y OpyCHUII 1 KypaBIHHI AyKe Pi3HATHCS. 30KpeMa, y
arofax muMx pociuu (Mr/kxr) Oymo: nuaky — 3,11 (0,78) i 0,7 (0,18),
migi — 3,43 (0,86) i 0,37 (0,09), manrany — 21,9 (5,5) i 8,5 (2,13),
BIJIOBIIHO Y OpycHwIi i xypaBnuHi. [lopiBHIOIOUM OTpUMaHi NaHi 3
HaBeJCHUMHU [HdpamMu CIIiJi CKa3aTH, OO0 BMICT ECCHIAIbHUX
MIKpOEJIEMEHTIB y OpYCHHIII B pa3y BUIIMK HIXK Y )KYpaBIUHI: [IUHKY
— MPUOIU3HO y YOTHUPHU pasd, MiJli — y NIeB’STh pa3iB Ta MaHTaHy —
Oimpire, HiXK y aBa pasu. llompum Te i OpycHHWIs 1 KypaBiHHA
BUSIBUITUCSI TTOTY>KHUM JPKEPEJIOM Mifli Ta MaHTaHy.

HeoOxigHo 3ayBaxuTh, MmO SATOAM OpPYCHHIN 1 KYpaBIHHU
KJIACU(IKYIOThCS SIK JI€TUYHA J00aBKa, a caMme, 5K Xap4yoBUU
NPOJIYKT, SIKUH CIIOXKWUBAETHCS SIK JIOMIOBHEHHS JIO 3BUYANHOTO
Xap4yoBOI'0 PaLliOHy OKpeMo abo B KOMOiHALIl 3 1HIIMMH Xap4OBHUMHU
npoayktamu. Bumorammu Hakazy MO3  VkpaiHm y Ai€eTHUHHX
Jo0aBKax pPeriaMeHTy€eThCsl JIOMYCTHMUI BMIcT cBUHINIO (Ha piBHi 3,0
MI/Kr) Ta Kaamito (Ha piBHI 1,0 mr/kr).OTpuMaHi piBHI BMICTy X
€JIEMEHTIB y JOCTI/DKYBaHHMX 3pa3kax BKa3ylOTh Ha BIiJCYTHICTb
HeOe3NEeKH II0J0 CIOXMBAHHSA JmaHux srig. Cioigu HE3HA4YHOTro
HAKOMWYEHHS KaJMII0 Yy Srojiax >KypaBJIMHH IPOCTEKYBAIOCS Ha
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pieni 0,23 (0,06) mr/kr i nikemo — 0,97 (0,24) mr/kr y OpycHuLi Ta
0,10 (0,025) mr/kr y sxypaBiIHHH.

TakuM YMHOM, MOXKHA CTBEPIKYBAaTH, IO STOJIU OpYCHHIN i
JKYpaBJIMHM MAalOTh I[iHHI CITOKMBYI BJIACTUBOCTi, HE CXWIBHI J0
HAKOMMYYBAaHHS TOKCUYHUX PEYOBHH 1 € I[HHUM TPHPOIHUM
IHTPEAIEHTOM JUIA BUPOOHMIITBA O3I0OPOBYMX MPOIYKTIB XapUyBaHHS.
PazoM 3 MM, HEOOXITHUMH € HAYKOBi JOCIIKCHHS JUIS 3’ SICYBaHHS
MOJAJBIIOT0 BUKOPUCTAHHS HETPATUININHOT POCIMHHOI CHPOBHHU
KapmnaTcpkoro perioHy y XapdyBaHHI JIOAWHH, OCKIJIBKM IIiHHI
BJIACTHBOCTI IX BHJIOBOTO PO3MAiTTs IIE HE CIIOBHA € PO3KPUTHMHU, a
BiTaK Ie OYyIyTh BHBYATUCS HE OJHUM IIOKOJIIHHSAM YYCHUX 1
HApOJHUX IUTUTEIIB.
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Hocnimxendss (yHKUIOHAIBHOTO CTaHy CEPLEBO-CYIHMHHOL
CHCTEMH 3alIMIIAETHCS aKTyaJbHUM 3 POy BaroMux NpHYMH. Bin
piBHS Tpame3JaTHOCTI ceplsd 1 CyAWH 3aJIeKHTh €(EeKTUBHICTH
NpoIeciB MeTaboi3My, SKICTh TyMOPANbHOI PeryJsITOpHOI (YHKIII,
3aTHICTh OpTaHi3My 3IIHCHIOBATH peakiii IMyHHOTO 3aXHCTy Ta
Oarato iHmMUX. XapaKTepUCTHKa POOOTH CEPLIEBO-CYAMHHOI CHCTEMHU
€ YYTJIMBUM IHIMKATOPOM aJalTallifHAX MOMJIMBOCTEH OpraHizmy i
MOKA3HMKOM e(eKTUBHOCTI B3a€MOJII 3 cepenoBuiieM [1].

BomHouac, sK BKa3dye MeIWYHAa CTaTUCTUKA, 3aJMIIAETHCS
CTalOlIbHO BHCOKMM pIBEHb 3aXBOPIOBAHOCTI OpraHiB CHUCTEMH
KpPOBOOOITY sIK 3arajioM y CBITi, Tak i B YkpaiHi. lle crocyeThcst Takux
3aXBOPIOBaHb, SK apTepialibHa TIMEpTEeH3isd, aTepocKIepos3, iH(apKT
Miokapjaa, Bapuko3dHa xBopoOa. [lomiOHI 3aXxBOpIOBaHHS iCTOTHO
3HWXKYIOTh Mpale3faTHICTh OpraHi3My, MOXYTh NPU3BOJUTU JIO
iHBasIigHOCTI abo0 JetanbHOro pe3ynbrary. Cria 3ayBaKUTH, L0 B
0araThOX BHITJKaX MOAIOHWX HETaTUBHUX HACTINKIB MOXKHa Oyio O
VHHKHYTH a00 3HU3UTH piBeHb IX MpPOSBY 3a YMOBH IIaJTHOTO
BiJIHOLIIEHHS 10 CBOTO 3JI0POB’S 1 CBIZIOMOT0 JOTPHMAaHHS 3I0POBOTO
cmoco0y  KHUTTS. 3a3HayeHe € NPUYMHOK U aKTHUBHOI
P03’ ICHIOBAJIbHOT TPODIIAKTUYHOT pOOOTH, OCOOIHUBO 3 MOJIOJITIO.

OxpemMoi yBard 3aciyroBy€ IOCTIIKCHHS (QYHKI[IOHAILHOTO
CTaHy CHUCTeMH KpOBOOOIry B 0ci0 IOHAIIBKOTO BiKYy, 30KpeMa, aHami3
e(eKTUBHOCTI (DYHKI[IOHYBAaHHS CEpLEBO-CYIMHHOI CHUCTeMH, il
3MIATHOCTI O caMoperyisiii, peakiii Ha ctpec [2]. CygacHa MO0
dopMyeTbCsl 32 ICTOTHHUX 3MiH YMOB XHTTSI: 3MEHIIEHHS PyXOBOi
AKTUBHOCTi, TPUBAJIOCTI CHY, 3pOCTaHHS IICHXO-€MOLIWHOrO i
po3ymMoBoro HapaHTaeHHs. Lli Qakrtopu 3maTHI TPU3BOJAUTH [0
PO3BHUTKY TIOPYIIEHb Y COMAaTHYHOMY 3J10poB’i Monozi. CryaeHTH
HaJle)kaTh [JO BPa3iIMBOI Kareropii, OCKUIBKM 3a3HAIOTh BIUIMBY
3HAYHOTO TMiJBHIICHHS HaBYAJIbHUX BHMOI, pO3YMOBOTO  Ta
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E€MOLIIHHOTO HaBaHTaKCHHS MOPIBHAHO 3 MEPiOJOM HAaBYaHHSI B
mkoni. [lig gac BiAMOYMHKY O0COOM FOHANBKOTO BiKY TaKOX CXWIIBbHI
JI0 HaJIMIPHOTO BUKOPHCTaHHS TaJDKETIB, IO CIPHSIE TiloIWHAMII,
nopyiieHHo (QyHKIII 30py, PO3BUTKY 3MiH B OIOPHO-PYXOBOMY
amapari Ta IUJIOMY Py BiAXWICHb Y COMAaTHIHOMY 370POB’1 MOJIOIOT
monuHy [3, 5].

Metoro pobGotu Oyno nochmimuTe  psax  (QYHKIIOHATBHUX
MOKAa3HUKIB CEpUEBO-CYAMHHOI CHCTEMHU OCI0 IOHAIBKOTO BIKY 3
pI3HUM piBHEM TMpare3gaTHOCTi. AHANI3yBaId TOKAa3HUKH 1HICKCY
Pobincona, inmekcy Pyd’e, BmmmB pmo3oBaHoro - (¢i3uuHOrO
HAaBaHTA)KGHHS HAa YaCTOTy CEpPUEBHX CKOPOYEHb 1 TIOKA3HUKHU
apTepiallbHOT0  THCKY  CHUCTONIYHOTO,  apTepiallbHOTO  THUCKY
MIACTOJIYHOTO, BHUBYAM pIBEHb  aJalTallifHOTO  IOTEHINaIy
opraHizmy 3a MeTOJIMKoI0 baeBchKoroO.

3a pesyabraTamu oOcTexenb y 21,42 % oci0 10HaLBKOro BIKY
BiJI3HAYEHO BiIMiHHUI piBeHb iHAeKCYy PoOiHcoHa. Takuil mOKa3HUK €
CBIIUCHHAM ONTHMAIBHOTO TEMOJMHAMIYHOTO HaBaHTaKEHHA 1
JOCTaTHIX aepoOHUX MOXKIHMBOCTEH 1€l Tpynu obctexxenunx. B 41,07
% 0ci6 nmoka3HUKH iHAeKCY POOGiHCOHA BiOBIAAIM XOPOIIOMY PiBHIO
i B 37,50 % - cepemHbOMY piBHIO, IO CBIJYUTH MPO IMOPIBHSIHO
HIDKYMW DPiBeHb CHEProNOTEHIialy OpraHi3My 1 eKOHOMi3alil
CEePIIeBO-CYAMHHOI isTHHOCTI [ 4].

AHaii3 TOKa3HWKIB TEeMOJMHAMIKM BHUSBHB, MIO 3HAYCHHS
CHCTOJIIYHOTO apTepiabHOTO THCKY KPOBI B 0Ci0 3 Bi]MIHHUM piBHEM
iHnekcy PoGincona cxmanmo 110,26+£5,34 mm pr.ct. lle wmenHme
BiJTHOCHO BiJIMTOBITHUX MOKa3HUKIB 2-01 i 3-0i rpyn Ha 2,15+0,05 % i
4,1240,12%. 3HaueHHS JiacTONIYHOTO apTepiabHOTO THCKY B
obcrexxennx 1-of rpymm ckmano 67,544,29 MM pr.CcT., MO Ha
8,25+£0,22 % 1 9,21+0,40% HmwKdYe aHANOTIYHOIO ITOKA3HHKA
o0crexxeHux 2-oi 1 3-oi rpym (p<0,05).

JocnimkeHHs piBHS aJanTaliiHOro MOTEeHIIany 3a baeBChbKUM
MOKa3ajo0 ONTHMalbHI 3HAa4eHHS B 0Ci0 3 BHUIIUM piBHEM
npane3gatHocTi cepus - 2,15+0,07 y.o. B ocib i3 xopowmum i cepeaHim
piBHSIMH (DYHKIIIOHAJBHUX PE3EpPBIB Ceplls Ieil MOKa3HUK CTaHOBUB
Bignopigno: 2,47+0,13 i 2,52+0,11 y.o. Pe3ynapTatu cBig4ath, 110
3aJ0BUIbHUI PiBEHb ajanTallii BIACTUBUI NMEPEBAKXHO OOCTEKEHUM 3
BIJIMIHHUM piBHEM iHIeKkcy Pyd’e, Toxi sk cepen ocib 2-o1 i 3-0i rpyn
NepeBaXalTh 0COOU 3 HE3HAYHOI HANPYrol MEXaHI3MIB ajarTariii.
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Baxnueum (akToM € BifCyTHICTH 0Ci0O 3 O3HAaKamMu HE3aJ0BUILHOL
aganrarii abo 3puBYy amamnTarii.

B crani cmokoro B oci6 1-oi rpynu UCC ckmana 81,2 + 8,14
ya/xB. B oOctexennx 2-oi rpymu nokasHuk YCC OyB BHUIIMM —
85,0 £ 10,49 yn/xB, 3-of rpymu - 87,0+ 9,61 yn/xB. OTpumani jnaHi
CBIIUaTh TPO HOPMAJILHUHN piBEHL €PEKTHBHOCTI POOOTH CEPIIEBO-
CYJIMHHOI CUCTeMH 3 TEeHJCHII0 10 Bumioro 3HaueHHs YCC B ocib 3
MEHILINM PiBHEM (YHKIIOHAIILHUX PE3EPBiB CEpLs.

Cripg Bim3Ha4YwuTH, IO B 3-1i Tpymi 0ci0 i3 3aJOBUTEHUM piBHEM
mpare3naTHoCTI cepid micis (izuunoro HaBaHTakeHHS YCC icToTHO
3poctana — 134,2+18,87 yn/xB mopiBHAHO 3 ocobamu 1-0i TpymnH, B
AKX [ed moka3Huk ctaHoBuB 120,6 +£19,29 yn/xB. JlocmimkeHHs
BIUTMBY (Di3MYHOTO HABaHTAXKEHHS HA apTepiaJbHUMA THCK ITOKAa3ajo,
mo B oci0 1-oi rpynu 3miHM OynM HE CYTTEBHMH, B 2-01 TpYIH
MOKAa3HUK CUCTONIYHOTO THCKY 30inbpmmBes Ha 17,0% 1 craHOBUB
143,73+ 7,41 MM pT.cT, a MiacTONYHOTO 3MeHmmBCS Ha 14,65% i
ckiaB — 62,36 £5,82 MM pT.CT HOPIBHSAHO 3 MOKa3HUKaMU B CTaHI
criokor. B 3-iif  rpymi 0ci0 MOKa3HUK CHCTOJIIYHOTO THUCKY CKJIaB
148,88 + 5,48 mm pr.ct (30inpmuBcsa Ha 18,9%), a miactomigHoro —
69,51 + 15,2 MM pT.cT. (3MeHIMBes Ha 5,7%) (p < 0,05).

Otxe, 3a pesylnpTaTaMH JOCHIPKEHHS (YHKIIOHATBHUX
MOKa3HUKIB  CEPIIEBO-CYJIMHHOI CHUCTEMH ONTHUMAIbHUI  piBEHb
TeMOJIMHAMIYHOTO HABAHTAXKEHHS 1 BHUIUI PiBEHh CHEPTOMOTEHITIATY
crioctepiraiu B oci0 1-01 rpynu 3 BUCOKUM piBHEM Iparie3aaTHOCTI
cepus. B o0ctexxenux 2-01 1 3-0i TpyIn 3 XOPOIINM i CEpeHIM PiBHIMHU
Mpare31aTHOCTI aepoOHI MOMKJIMBOCTI OpraHi3My € MEHIINMH, a
piBEHb EKOHOMI3allil CepIeBO-CYAMHHOT IiSIBHOCTI HWKYUHM, XOua
3HAXOAUThCS B Mexkax izionmoriunoi Hopmu. [licns ¢izmunoro
HABAaHTXKEHHS CIIOCTEpIraly aJanTailiiiHy peakIlilo CepleBo-
CYIMHHOI CHCTEMH HOPMOTOHIYHOTO THUIY Y BUTJISIAI IiJABHIICHHS
CUCTOJIIYHOTO 1 3HIDKEHHS J1aCTOJIYHOI'0 apTepiajibHOIO THCKY, IO
MOJKHa PO3LIHIOBATH SIK HANEXKHHUH CTYMiHb PEaKTHBHOCTI cepus i
nepuepuvHuX CyArH Ha (i3MYHE HABAHTAKCHHS B OCi0 FOHAIIBKOTO
BIKY.

Criucok sitepatypu
1. Bomommn O. C., I'ymentok I'. b. OmiHka craHy coMaTH4HOTO
3II0pOB’st  0ci0  IOHAIBKOrO  BIKy 3  DIi3HEM  piBHEM
(GYHKI[IOHAIIBHOT'O PE3EPBY CePIIsl. BiCHUK HAYKOBUX QOCTIOMNCEHD.
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2. Bonomms O. C., I'ymentok I'. b., Bonomms B. /1., Cmopiok FO. C.
Orninka ajmanTaliifHUX MOXJIMBOCTEH OCI0O IOHAIBKOTO BIKY 3
pi3HUM piBHEM eEeKTUBHOCTI PYHKIIOHYBaHHS cepus. 3000ymKu
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3. Ko C. M., Koni B. TI. ocnimkeHas (yHKIIOHATBHOTO CTaHy
Oprafi3aMy CTyICHTiB. bionocis ma eaneonoeis. 30ipHUK
HAYKOBHX Tpalb XapKiBCbKOTO HAIlOHAJBHOTO MEAaroriyHoro
yuiBepcurety imMeHi [.C. CkoBopou. 2015. Bun. 17. C.78-84.

4. Kprouxo 1. O., Herpocsan JI. 1., Crennens W. 1. JocmimkeHns
(GYHKIIOHATBHOTO CTaHy CEpIEBO-CYAWHHOI CUCTEMH OpraHi3My
moauan. Texuomorin-2016 @ mamepianu misxcHap.HayK.-mexH.
kong. (22-23 kgir. 2016 p., m. Cesepomonenpk). Y. II.
CeBepononernpk: CximHOykp. Han. yH-T iM. B. Jlama. 2016.
C.125-128.

5. IlmacrynoB b. A., Koamiz M. O. OyHKmiOHaIFHWUH CcTaH
CEepLEBO-CYAMHHOI CHCTEMH TEPIIOKYPCHUKIB. bByrxosuncvkuii
meouunuti gicnux. 2015. Tom 19, Ne 1 (73). C.237-246.

VJIK: 611.018 (092) (477.84)

BUKOPUCTAHHSI ME3EHXIMAJIbHUX CTOBEYPOBHX
KJITHAH 3 METOIO OIITUMIZALIl PETAPATUBHOI
PETEHEPAIII

Bostomnn O. C., 2Cmopmiok 0. C., Bostiomnn B. 1.,
F'ymeniok I'. B.

'TepHominbChKHMit HALIOHATBLHUI NIEIATOTIYHUN YHIBEPCUTET
imeHi Bomonumupa ['HaTioka
2TepHOMILCHKUI HAIOHAIBHUI MEIUYHHUI YHIBEPCUTET
imeni 1.41. ['opbayeBcbkoTO
E-mail: voloshyn@tnpu.edu.ua; voloshynv@tdmu.edu.ua
AKTyanbpHICTh  JIOCHI/DKCHHSI ~ MEXaHIi3MIB  pernapaTuBHOI
pereHepaiiii MoB’s3aHa 31 3HAYHUM BiJICOTKOM BHIIQJIKIB TPABMATU3MY
cepex HaceneHHs. TpaBMmu, B 3aJIeKHOCTI BiJ TTIMOMHM 1 XapaxTepy,
3MaTHI NPU3BOAUTH 10 OOMEKEHHS piBHS  Mpale3faaTHOCTI,
BUHUKHEHHS IHBaJIiHOCTI a00 JIETAJIBHUX PE3YJbTATIB Cepel
noctpaxgamx. Came TOMYy BaKJIMBUM HANPSIMOM  CYyYacHHX
JOCHI/DKEHb € aHalli3 MEXaHi3MiB BiTHOBJIECHHS! TKAHHUHHHUX CTPYKTYP
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Ta iX perymsiii, a TakoX po3po0Ka CIOCOOIB CTHMYJIALII MPOIECiB
pemnapaTuBHOI pereHepaiii.

Crnixg BiA3HAYWTH, IO TPAAWLIHHO BHCOKHM 3aJIMIIAETHCS
BIZICOTOK TpaBMAaTWYHUX YUIKO/)KEHb WKipU. B 1poMy KOHTEKcTi
OUTAaHHS ~ JAOCHIIKEHHA  CTPYKTYPHHX  OCHOB  PENapaTUBHOI
pereHepamnii i MOXIHUBHX CIOCOOIB iX CTUMyIAmii TOB’s3aHi 3
JOCHTIDKEHHSIM  aHTioTeHe3y, MNpOLECiB pPO3MHOXKEHHA 1 Mirpamii
KIIITHH, PEMOJICIIOBAaHHA MDKKIITHHHOTO MaTpPHKCy B TPaBMOBaHHUX
TISTHKAX, BIAHOBIICHHS €ITiTei3amii paHu.

3aroeHHs paHH BiIOYBA€THCS 3TiIHO TEHETUYHO OOYMOBJIEHHX
MEXaHI3MIB 1 32 HOpPMallbHHX YMOB 3aBEpPUIYETHCS BiJIHOBICHHSM
TKaHUH B ronepegHboMy Burisiai. IlopymmTu neit mpouec MOXyTb
BIIXWJICHHS y POOOTI IMyHHOI CHCTeMH, XPOHIYHE 3aIrajeHHs, DS
IHIIMX YMHHHKIB. SIK pe3ynbTaT — MOXJIMBE BHHUKHEHHS PYyOLiB i
PO3BUTOK maronorigHoro ¢iobpo3y. IlepcnekTuBHMM crocoOOM
MOKPAIeHAsT TIepediry 3aroeHHs paH 1 TOMEPeKEHHS DPO3BHUTKY
pyOIliB € BUKOPUCTaHHS ME3EHXIMAJIbHUX CTOBOYPOBUX KJIITHH
(MCK). Xapakrepaoro ocobnusicTio MCK € BHCOKa 30aTHICTH 1O
BiTHOBIIEHHS, sKa 30epiraeTbcst 1 B iX MOXIAHHX - EK30COMax.
MesenximManbHi CTOBOYpOBI KJIITHHH Ta €K30COMH KOHTPOJIOIOTH
MpOIEC  3alaJieHHs,  PETryJII0ITh  aKTHUBHICTH  (iOpoOIacTis,
CTUMYJIIOIOTh YTBOPEHHSl KOJlareHy, CIpPHAIOTH AaHTIOreHe3y Ta
npolecam emiresisaitii panu [5].

SK BiOMO, HAMMTOMIMPEHINIOW MPHYNHOIO 3HAYHHUX 32 TUIOIIEHO
i TnMOMHOI0 paH wKipu € omikd. OMIKM Takoro XapakTepy MOXYThb
BUKJIMKATH PO3BUTOK OIIKOBOi XBOPOOW, IO CYNPOBOIKYETHCS
BUCOKHM  CTyNEHeM IHTOKCHKamii opraHiaMy. BukopucranHs
ME3eHXIMaBHUX  CTOBOYpOBHUX  KIITHH, 0€3  CyMHIBy, €
MEPCIIEKTUBHAM METOJIOM JIiIKYBaHHS MOAIOHMX omikiB. [Ipu mpomy
MCK posMinytoth B OioMaTepiali, SSKHM BKPHBAIOTh IOBEPXHIO
paHu. Pe3yibraTH OCHIKEHb BKa3ylOTh Ha IMO3UTHUBHUHA e(eKT
Bukopuctanust MCK, 3acisHux B OloposknamHuii  TiOpuAHUR
rigporens (ACgel), cuHTe30BaHuUi 3 HEHacH4eHOro nojiedipaminy Ha
ocHosi aprininy (UArg-PEA) i nmoximHoro xito3any. Me3eHXiMalbHi
CTOBOYPOBI KJIITHHH B CTPYKTYpl TiZIpOTeNI0 CIPHSIM aHTiOTeHe3y
OMIKOBUX PaH, yTBOPEHHIO IpaHy SIUiHHOI TKAHMHHU Ta peeniTenisaii,
3HW)KYBAJIM BMICT 3alalIbHAX MUTOKIHIB [1].

I'muboKki TpaBMH WIKIipH MOXKYTh TPU3BOJIUTH JIO YTBOPEHHS
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MaTOJIOTIYHUX PyOUiB — rinepTpodiunmx ado kenoinnux. Takoro Tumy
pyOIli MPUIHATO PO3TILAATH SK MOPYIIEHHS HOPMAaIbHOTO Tepediry
penapaTUBHOI pereHepallii i HagMIpHOTO BIJKIIAJCHHS KOMIIOHCHTIB
MO3aKJIITHHHOI pEYOBHHHU. Y MaTO(i3100rYHOMY MPOLIECi YTBOPEHHS
rineprpodiuyanx abo KemoimHWX pYOIiB BaKIWBY pOJb BiNIrparoTh
Mio(iOpobiacta. Miodibpobmacti € ePeKTOpHHUMH KIITHHAMH,
nepeBakHo nudepeHniioBanuMu Bix ¢idpobnacti. Kpim mporo, y
nporieci GopMyBaHHS MOAIOHUX PyOLiB OepyTh ydacTb pan (akTopiB
pocty i Memiatopu 3ananeHHsa. CydacHi (yHIaMeHTaIbHI Ta KIIHIYHI
JOCHTIDKeHHSI MeXaHi3MiB  (QopMyBaHHS MAaTOJNOTIYHHX PYyOLiB
CIpsSIMOBaHI Ha PO3BUTOK PI3HOMAHITHHX €(EKTHBHUX METONIB iX
mikyBaHHS. JlocmimHWKKA BKa3ylOTh Ha TIPOrpec Yy BHUBYCHHI
MOJIEKYJIIPHIUX MEXaHi3MIB TATONOTiYHUX pYyOIiB 1 po3poOKy
JOCTYITHUX METO/IIB IX KOMILUICKCHOI Teparii [6].

Crmig BiI3HAYUTH, IO OyX€ BAXKIWBY pOIb Y TpoIecax
pemnapaTHUBHOI pereHepartii Bigirpae Backymspu3aiis. [Ipo BinMiHHOCTI
y e(eKkTUBHOCTI KpoBo3abe3leueHHs TKaHWH Mia 4Yac (OpMyBaHHS
HOPMAQJIBHHUX 1 MATOJIOTIYHMX PYOIIB CBiAYaTh JOCIIKCHHS 3
BUKOPHUCTAaHHSIM METO/IB CTEPEOJIOTIYHOTO aHAI3Y TimepTpodiuHuX i
KeNOoiMHUX  pyOILiB, JCpMAJIbHUX CYJAMH HOPMaIbHOI WIKIpH,
HOpPMaJIbHUX pYOLIiB. AHai3 piBHS JepMalibHOI BacKylsipu3ami B
HOpMAJIbHIA MIKipi Ta B TKAaHWHAX HOPMAIBHOTO pyOIs HE TOKa3aB
BimMiHHOCTel. BogHowac y nmepMmanbpHI YacTHHI KeNOiMHUX 1
rimepTpo¢ivHuX pyOIiB KUIBKICTh CyAHH Oyia OiJbIIOI0 TOPIBHSHO 3
HOPMAJIBHOIO IIKIPOIO, IO TOTO K Yy TIMepTpOIYHUX pyOIsIX CyAHHU
ICTOTHO MIMPII BiJHOCHO CYAMH HOPMAallbHOI MIKipu. Bumuii cTyminb
BaCKyJIsipu3allii CrocTepiraid TaKoX Y PETHKYJISIpHIA JiepMi B
rimeprpodiuHnx pyoOIsSX 1 Kenoigax TMOpIBHIHO 3 HOPMAalbHOIO
mKipoto. BopgHowac, He BiA3HauYeHO BIAMIHHOCTEW B CTYIIEHi
BacKyJsipu3alii Mix rineprpodiyHuMH pyOIsiMu Ta KenoigHumu. Lle
JIO3BOJISIE  CTBEPIDKYBATH, IO HaJMipHAa BAacKylsipu3allisi MOXe
CHPUSITH PO3BUTKY SIK TiNepTpodiuHuX, Tak i KeJIoigHuX pyouis [2].

€ aKTyaJpHOIO M€ OJHAa HaA3BUYallHO BaroMa Ipobjema -
CTBOPEHHS 3aMiHHUKIB IIKIpH 3 BiJIOBIIHAUMH MOPQOJIOTIYHUMH 1
(bi310JIOTIYHUMH XapaKTEPUCTHKAMU. AJDKE, 3TIIHO 31 CTaTUCTHKOIO,
3aJIMIIAETHCS Iy’KE BHCOKOI KUIBKICTh BHMAJAKIB TPaBMAaTH3MY, ILIO
MPHU3BOJATE J0 ICTOTHHX IOIIKOMKEHb IIKIpU. B 1IbOMY KOHTEKCTI
NEPCIEKTUBHUMHU € JIOCHI/PKEHHSI TUTFOPUIIOTEHTHHX ME3eHXIMaIbHUX
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Ta emTeTialbHUX KIITHH aMHIOHY, SKI MOXYTh CTaTH JKEPEIIOM
KITITHH, (hakTopiB  pocry, aHTHOAKTepiaIbHUX  TICITHIIB,
aHriomonymo4nx OinkiB. CTBOpEHHsS HAHOKOMIIO3HMTIB Ha OCHOBI
aMHIOHY, BUKOPHCTaHHS y TKAaHUHHIN iHKeHepii MeToaiB Moaudikarii
MTOBEPXHI 1 MEepPEeXpecHOTo 3IIWBAHHS, BHKOPHUCTAHHSI aMHIOTHYHHX
KJIITHH CIIPUSTAME CTBOPEHHIO €(PEKTUBHUX 3aMiHHHUKIB IIKipu [4].

Criucok mitepatypu
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B3AEMO3B'SI30K ITIOKA3HUKIB CEPIIEBO-CYJIUHHOI
CUCTEMMU 3 ®YHKIIOHAJIBHUM CTAHOM CTYJIEHTIB

Kupnenko A. O., I[Tanepuux B. B., Anenbko A. M.

Harmionansauii yHiBepenTeT « YepHITIBCHKHAN KOJIETiyM»
imeni T.I". llleBuenka

E-mail: zaa2006 @ukr.net

CeprieBo-CyTuHHI XBOPOOM — TOJIOBHA MPUYMHA CMEPTHOCTI Y
cBiti. B VYkpaini Ha HUX mnpumagae maibke 65% BUNAAKIB ycix
cMepTeit, 1e ouH i3 HalWBuIKX mokasHukis [1]. Y Kowmireri 3 nmutans
3I0POB's HaIlil, MEJUYHOI JOMOMOTH Ta MEIUYHOIO CTpaxyBaHHS Ha
3acilaHHl «Kpyryioro croiay» 29.09.2023 Oyyio HarojomeHo, o
Vkpaina Brpadae 450 THcsu cBOiX rpomajsH ImopiuHo [1]. Tomy
BHU3HA4YeHHS CTaHy cepreBo-cyauHHOi cuctemu (CCC) y pi3HHX BepCT
HACEJICHHS, OCOOJIMBO MOJIOAI, € akTyaJibHuM. HaBite mig wac
KapaHTUHy y ciudi — uyepBHi 2021 poOKy TOJOBHOIO NPHYUHOIO
CMEPTHOCTI HaceleHHs], Hampukian B YepHiriBcbkii obmacti, Oymu
XBOpOOW CHCTEMH KpOBOOOIry - 7523 ocoOu; 3a TOW ke Tepiox
KUTBKICTh MTOMEpIHUX Bif HacuiakiB 3apaxenHs COVID-19 B namiid
obmacti — 881 (Bipyc inmentudikoBanuii) ta 20 oci6 (Bipyc He
ineaTudikoBannii) [2]. Kpim Toro, € Bumamku cmepti mpodeciitHmx
CIOPTCMEHIB Ha WiKy Kap'e€pu, MOACHEHHSAM LBOIO € CHHAPOM
panroBoi cmepti (CPC). Barato nikapiB, HayKOBIIB HpaIfOIOTh HaJ
PO3KPUTTSAM MPUYHH i MexaHi3MiB BuHUKHeHHS CPC B criopTi, ane 1s
mpoOJiieMa 3aHINAETbCA HE BUPIMIEHOW W HA CHOTOJHINIHIA JCHB.
OpHiero 3 BIAMNOBINEH HAYKOBIIIB € Te, IO Ii 3aXBOPIOBAHHSI MAalOTh
TCHETHYHHUI  XapakTep, 30KpeMa BUAUISIOTH  rinepTpodiuHy
KapJliOMiOTAaTiIo Ta Pi3Hi aHOMaJlii KOpOHApHUX apTepiil. Bonn gocuts
piAKicHI Ta IoIWHI, sSKa Mae OyAb-SKe 3 IUX 3aXBOPIOBAHb, 3AHSITTS
CIOPTOM TMpOTHIIOKa3aHe. Toai BHHUKAE MUTAaHHS, XTO J/JO3BOJIUB
3aiMaTUCsA CIIOPTOM TaKiii JUTHHI Ta YOMY BYacHO He OyB
MOCTaBJIeHW AiarHo3. Jlms Toro, mo0 3aiiMaTHCs MEBHUM BHIOM
CHOpPTYy AiTH 00OB'SI3KOBO MOBHMHHI MpPOHTH orisin y nexiatpa. llle B
2009 poui B Ykpaini HakazoMm MO3 Oyio 3aTBepaKeHa HpoLEAypa
MPOBEJICHHS IOPIYHUX OTJISIIB YYHIB 3aKJIaJiB CEPEeaHbOI OCBITH 1
JNOUIKUTGHAT Tiepel TOYaTKOM HaBYAIBHOTO pOKy. Taki orisau
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BKIIFOYAIOTh BHMIPIOBAHHS CTaHAAPTHHUX IapaMeTpiB ydHS: 3picT,
Bara, apTepialbHHN THUCK, Ja0OpaTOpHI aHawi3W, BiJBiAyBaHHS
npodinepHUX JiKapiB Ta npoBeaeHHs npodu Pyd'e. Croromni moxna
3ycTpiTh (haxiBuLiB, SIKi CTBEPIKYIOTh, 10 poda Pyd'e HeakTyanbHa i
Mae TOXHOKH B pe3ynbrati [3]. HemooqMHOKMMU € BUMAAKU, KOJIHU ISt
npoba Mana BHCOKI MOKa3HMKM OLIHKM TECTyBaHHS, aje BOJHOYAC
KapIiojor 1 eJeKTpoKapliorpamMa cepus He BHABISUIM JKOIHHUX
MOpYyIIeHb, 200 HABIAKH, TUTHHA Maja XpOHIUYHE 3aXBOPIOBAHHS, SIKE
Maio moB's3aHe 31 cranom CCC, ame oTpuMyBaia HalMeHIIE
3HA4YEHHS IbOTO 1HJEKCY Ta NOTpaIuIsAjia 0 OCHOBHOI IPYIH, TOMY IO
e €IWHUN TeCT, Ha MiACTaBi SKOTO IIKOJSIPIB PO3MOMIISIOTH 3a
TpbOMa TPyHaMHu Ui YPOKiB (i3KyJIbTYypH: CIeliajbHa, MiAr0ToBYA,
OCHOBHa.

3 MOYaTKOM TOBHOMACIITA0OHOTO BTOPTHEHHS CHTyaIis i3
3aXBOPIOBAHICTIO HAa  CEPIEBO-CYyIWHHI XBOpoOM B  YKpaiHi
noripmuiack. Bigomi oCHOBHI (akTOpH PHU3MKY, IO HPU3BOIATH 10
301IBIIEHHS] KUTBKOCTI CeplEeBO-CYAMHHUX 3aXBOpIOBaHb. B mepury
4epry, 1e Jis CTPECOBUX YMHHHUKIB, a TAKOXK: apTepiaibHi TimepTeHsii,
i BUIIIEHUH PiBEHb 3araIbHOTO XOJIECTEPUHY KPOBi Ta HOoro (pakiii,
BHUCOKHUI PIBEHb TJIIOKO3M, HEe30allaHCOBAaHE XapuyBaHHs, HajJMipHa
Bara, 3a0py/JHEHE IOBITpPs, TIMOJAMHAMIs, TIOTIOHOMAJIIHHS Ta IHIII.
Tpeba crBOpUTH cHUCTEMY AI€BOI MPOQITAKTHKU IMX PHU3HKIB, SKE
JO3BOJIUTh MiJIBUIIUTH AKICTh JKUTTS JIIOJAEH 32 PaXyHOK 3MEHILCHHS
KUIBKOCTI CEepIIEBO-CYTUHHUX XBOPOO.

Meta Hamoi poOOTH: JOCHITUTH B3AaEMO3B'SI30K IMOKA3HHKIB
CEepLEBO-CYAMHHOI CHUCTEMH 3 (YHKLIOHAJIbHUM CTAHOM CTYACHTIB
Ipy BUKOHAHHI (Pi3MYHMX HaBaHTAXEHb. Y MOCHIHKEHHI NpUiMann
ydacTb 16 ctygeHtok Ta 10 CTyAEHTIB APYroro Kypcy ¢axyiabTeTy
¢iznuHoro BHXOBaHHA. Ha mo4aTky OOCTEXKEHHS y MOCHTIHKYBaHHX
pi3HOi CHOPTUBHOI criemiaizamnii MpPOBOJWIM MiAPAaXyHOK YacTOTH
cepueBux ckopouenb (UCC) y cmokoro 10 crabimizamii, a Takox
BUMIpIOBaJIM  cHCTONIYHUI  aprepianphuit  THck  (CAT) Ta
niactomiyauit - aprepianpHnit  THck  (JAT). [ami  crymeHTam
3anpononyBaiu 3pooutn 20 npucigans (rMUOOKUX 1 BUAKUX, Y Mipy
CBOIX MOXKJIMBOCTEH 3a SIKOMOT'a MEHILE 4acy), MiCIsl 4Oro MpOTAroM
10 cek. migpaxyBanu myJbe 1 Bigpasy x BuzHauanu Bennunny CAT Ta
HAT. PozpaxoByBamm YCC 3a 1 XB, BH3HA4aidM MYyJIBCOBHHA THCK
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(ITT), cucromunnit (CO) 1 xBunmHHEHA 00°emi KpoBi (XOK)
pospaxynkoBuM wmetozom [4]. Tlpu 1pomy mpoba Maprine-
Kymenescekoro (20 mpucigans 3a 30 cekynm) ta mpoba Pyd'e (30
npuciganb 3a 45 ceKyHa) He MPOBOAWIIKCS, TOMY IIO aHaTi3yBaJlUCs
nokazHukn CCC y MOJOINX CIOPTCMEHIB, SIKi 3aliMalNCs Y AUTSTIHX
CIIOPTHBHUX INKOJaX, A€ IIiJ i€l (i3MIHOTO HABAHTAKCHHS 1X
OpraHiaM B)K€ MPOWIIOB MEpIIy aBapiiiHy TepMiHOBY (i3iojoriuny
cTanito amanrtanii. TepmiHOBa ajganTaiist Ha PiBHI HEHpPOryMoOpaIbHOT
perymsmii  peaji3yeTbcs IHTEHCHBHUM  30Y/DKEHHSIM  KipKOBUX,
MiAKIPKOBHUX 1 CHTHHOMO3KOBHX PYXOBHX IIEHTPIB, ajie pe3yIbTaTOM €
HEJOCTaTHhO KOOPAWHOBAaHA PyXOBa peakilis. B mimoMy 115 aBapiifHa
CTaisl XapaKTEPU3YEThCS MAKCHMAJIbHOK IO PIBHIO BUKOHAHHS 1
HEECKOHOMHOI  rinepdyHkitiero. Hapdatouuch Ha  (akynbreTi
(Gi3MYHOTO BUXOBaHHS, CTYACHTH TIIPOAOBXKYIOTh Ha 3aHATTIX
OCBOIOBATH Pi3HI BHIU CIIOPTY, CHEIIalli3yIOYNCh B OJHOMY, TOMY
YacTO TMOBTOPIOBAHWHN BIUIMB (DI3MYHOTO HABAHTa)KEHHS MPU3BOAUTH
0 30inblIeHHS iHTEHCUBHOCTI (yHKIioHyBaHHS CcTpyKTyp (IDC),
ToOTO mimBuIeHa (diziodoridyHa (QYHKIS BHUKINKAE aKTHUBAIIIIO
TEHETUYHOI'O amapary, M0 CYNPOBOKYETHCS 301IBIICHHSIM CHHTE3Y
HYKJICTHOBUX KHCIOT 1 OUIKiB, SIKi yTBOPIOIOTH CTPYKTYPH KIIITHH,
mimiTyroun BuKoHaHHs (yHkmii. Ha mepeximHiii Ta moBrorpuBaiii
CTaisIX ajanTarii akTUBaIlisl CHHTE3y OUIKIB y MIOKapi, TUXadbHUX
Ta CKENeTHHX M'S3aX TPHU3BOAWUTH JO 30UIBIICHHS Machd Ta
MOTY>KHOCTI CUCTEM TPaHCIIOPTY HEOOXIIHUX PEYOBHH Ta CKOPOUCHHS
M's13iB; BifOyBaeThbcs BUpakKeHa TinepTpodiss HAJTHUPKOBUX 31103,
CKEJICTHUX, JWXAIbHUX Ta CEpLUEBHX M'S3iB, 30UIbLICHHS B HHUX
Miorno0iny, kpeatuHpocdary, rirkoreHy, GepMeHTIB aHaepoOHOTO Ta
aepoOHoro pecuntesy AT®. Ile npu3BoAUTH 110 301UIBIICHHS
MOTY>KHOCTI CHCTEMH, TOOTO ajanTalliiHi MpolecH BIOCKOHAIIOIOThH
CEpIIEBO-CYANMHHY CHUCTEMY MOJOAMX CIIOPTCMEHIB. Y  BCiX
JOCHTIDKYBaHHUX, SK 1 OYIKYyBaJlOCh, MiCJIsl HaBaHTaXEHHS OyIo
30unbiieno 3Hauenus: YCC, CAT, IIT, XOK, momao JAT ta CO Oynu
po3bikHOCTI. Y Oimbmiocti crmopTcMeHiB nokasHuk CO Tex OyB
O1BIINM, KpPIM IIECTH CTYACHTOK, y SIKUX BiH 3MEHILIHMBCS, IPUIOMY
4acToTa CEpLEBHX CKOPOYEHb 10 (Pi3MYHOro HaBaHTaKEHHA Oyna B
Mexax HopMmu Big 60 10 69. Bimomo, 1110 Ha CTIiiKild JOBrOTpUBAIIii
cramii amanTamii mMaca oprany (cepis) 30iibllieHa 10 CTaOlJIBHOIO

142



Anamomin ma ¢pizionozis 1100unu

piBHs, BenmunHa [OC, dhyHKITIOHATEHUNA pe3epB — ONM3bKi 10 HOPMH,
TOMY 3MEHIIEHHS CHCTOJNIYHOTO 00'€eMy KpoBi Yy MOJOIHMX
CHOPTCMEHOK NPH HaBaHTAKEHHI CBIAYUTH PO (YHKIIOHAIBHUH 301
CCC, xpiM Toro y HuX Takox 30utbmmmiacek BenuumHa JAT. Lle
CBITYUTH TIPO TE, IO CEPIICBUI M'SI3 HE 3MIT PO3CIA0UTHCS B IIPOIIECi
BUKOHAHHS BIpaB, TOMY ToJanblie 30UThIICHHS (iI3HYHOTO
HaBaHTAXKEHHS MOXKe MPHU3BECTH 10 HeOakaHWX pe3ynbTatiB. [licms
YCHOTO ONMUTYBaHHS (Ha CyO'€KTHBHY AYMKY CTYICHTOK) BHUSBUIIOCD,
mo i1X (yHKIIOHANGHUKA  cTaH HecTabutebHUH. Tinmpkm y mmectn
CTYJEHTOK i1 ceMu cTyaeHTiB JJAT 6yB MEHIINM ITiciIsl HABAaHTAXESHHS,
SK 1e 1 MIOBUHHO OyTH, y IHIIUX BiApI3HABCA B Mekax moxuOku. Ha
OCHOBI OTPUMaHUX pE3YJIbTATiB MPOMOHYEMO BHKOPHUCTOBYBATH
3HAYEHHS A1aCTOJIYHOTO THUCKY Micisl (i3WYHOro HaBaHTaXKeHHS (20
MIPHUCIJIaHb), SIK TECT Tepea TPEeHYBaHHAM B CyOMaKCHMAaNbHIA 30HI
HaBaHTA)KCHHL.

Criucok mitepaTypu

1. https://lwww.rada.gov.ua/news/news_kom/241863.html

2. XKupenxo A., Ilameprmk B. BuxopucranHs pekpeariiiiHux
pecypciB sl BIAHOBJIEHHS 3[0pOB’S Ta (i3MYHHX CHI
moauaM, i1 npanesgarHocti.  «[lpupomHi  pecypeu
NPUKOPAOHHUX TEPUTOpPiH B ymMOBax 3MiHM Kiimary» : V
MixHnap. HayK. KoH(., Te3u AomnoBiael, (Ykpaina, YepHiris,
21 — 24 Bepecns, 2021 p.) Yepniris : decHa [loxirpag, 2021.
C. 48-49.
erpub.chnpu.edu.ua:8080/jspui/handle/123456789/8130

3. https://www.bsmu.edu.ua/blog/6040-test-ruf-e-perevagi-ta-
nedoliki .

4. Suoscekuit 1. 1., VYxkako I1. B. ®izionoris moauHu 1 TBapuH.
IIpaktukym. K.: Bumia mkona, 1991. 175 c.
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CTAH 3/I0POB’SI IIPAIIIBHUKIB 3A JIi IIK[JVIMBAX TA
HEBE3INEYHUX ®AKOPIB BAPOBHUYOT O
CEPEJIOBHIIA

Kuabuosa I'. BY, Yens 1. B.2, Cepensik A. B.?

"Mennunuii nentp «MeiBiT»
2TepHOMNBLCHKMIT HALIIOHAIEHUH MEIaroriYHui YHIBEPCUTETI
imeni Bononumupa ['HaTioka
E-mail: irynachen35@gmail.com

JlroguHa MPOBOIUTH Ha POOOTI 3HAYHY YACTHHY CBOT'O YKHTTS,
ToMy Aisl il HOpPMallbHOI KUTTEAISIIBHOCTI B YMOBaxX BUPOOHUIITBA
MOBHHHI OyTH CTBOpEHi Oe3MevHi 1 HelmKiammMBi yMoBH mpami. OmHak,
Ha 0araThOX MiJMPHEMCTBAX BHUPOOHHUIITBO TIOB’S3aHE 3 IMOCTIHHAM
BIUIMBOM HECHPUSATIMBUX (DaKkTOpiB, IO B pe3yibTaTi TpUBAIOI YU
KOPOTKOYacHOI Jii MOXyTb HPU3BECTH [0 MOTIPUICHHS CTaHy
3M0pPOB’sl MpAIliBHUKIB a00 10 BTpaTH HUMH Ipale3aatHocTi [2-4].
ToMy akTyaJlbHUM € TUTAHHS CTBOPEHHS OE3MEUHUX 1 HEIIKiTMBHX
YMOB TIpalli, HeIOMyIIEHHS HeIIACHUX BUMAJIKIB, & TAKOX MPOBEICHHS
PO iTaKTHKH 3aXBOPIOBaHb HA OYIb-IKOMY ITiIIIPUEMCTBI.

Meta poOOTH — BHBYMTH CTaH 3J0POB’S TPAIiBHUKIB, SKi
NpaIIo0Th B YMOBaX BIUIMBY LIKIIJMBHX Ta HeOe3neuHUXx (akTopiB
BUpOOHNUOTO cepemopuiia. s mporo obcrexeno 140 mpaiiBHUKIB
(119 oci6 xinoyvoi i 21 ocoba gomosidoi ctati) TOB «Ipena KOy, mo
BUTOTOBJISIE CKJISIHI SUTMHKOBI irpaiikd. BuB4YeHHs cTaHy 370pOB’s Ta
CTPYKTYpU  3aXBOPIOBAaHOCTI  3[iMCHIOBaNM 3a  pe3yjibTaTaMu
MEAWYHOTO OTJsAAy mpariBHUKIB 2022 poKy, MO TMPOBOIUBCS Y
MeanuHOMy UeHTpi «MeniBity M. Tepromine. Onepxani nuposi
JaHi  o0OpoOysiM  3a  JIONOMOTOK)  MAaTeMaTHYHO-CTATUCTHYHHUX
METO/IB.

3a gier0 MKMBUX Ta HeOe3neyHuX (HakTopiB BUPOOHHUYOTO
cepeloBHINA TPAIliBHUKH PO3JUIMINCSA HA 4 rpynu. Y KOXHiH rpymi
Mae Miclle BIUIMB CYKYNHOCTI BHPOOHMYMX (PAKTOPIB 3aJIEKHO Bil
nexy 1 mocaau NpaliBHUKA. Y Tepliid rpymi — He i, LIyM,
MIKpOKJIIMAT, BaXKicTh. PemrTa rpynm BipI3HSAETHCS XIMIYHUMH
¢dakropamu. Y npyriii rpym — e KCHJIOJN, alleTOH, €THUJAIleTar; y
TpeTidl rpymi — Lie CBUHENb i IMHKY OKCHJ, a y YETBEpTid — a30Ty
JIOKCHH 1 ByIJICIf0 OKcui. HaiiGinpia KiIbKiCTh MPAIliBHUKIB, IO
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cTaHoBHUTH 58 % € y Tpetiii rpymi, 25 % NpaliBHUKIB HAJEKUTH 0
MepIoi TPyNH, Y 4eTBEPTiH 1 Apyriit rpynax — 9% 1 8% mpariiBHUKIB
BIZITOBIAHO.

VYci rpynu mpauiBHUKIB TPOXOAMIN NEPIOJUYHUA METUUHUHA
OTJISI/I, 3a pe3ysbTaTaMu SIKoro y 52 ocib (49 xinodoi i 3 gomosidoi
cTaTi ), MO CTaHOBUTH 37 % BCIX MpaIiBHUKIB, BUSABJICHO 3aralbHi
3aXBOPIOBaHHS: MOpYyHIeHHS 30py — 31%, mnopymenHs oOMiHy
peuoBuH — 27%, cepueBo-cynuHHI 3axBoptoBanHsi — 19%,
3aXBOPIOBaHHS TPABHOI crcTeMu — 8% Ta iHm — 15%.

Cepen ToOpyIIEHb 30py BHSIBIICHO MIOII0, ACTHIMAaTH3M 1
rinepMeTpomniro. 3aKOHOMIPHOCTI IIIOJ0 OJHAKOBUX 3aXBOPIOBAaHb
CEepLEBO-CYANHHOI YM TPABHOI CHCTEM HE BiJ3HAdanocs. A OT y IpyIi
MOpyIIeHHs OOMiHy pEYOBHMH y BCiX OJHAKOBE 3aXBOPIOBAHHA —
ANiMEHTapHO-KOHCTUTYIIIIHE OXKUPIHHSA — XPOHIYHE 3aXBOPIOBAHHI,
10 MPOSBIISIETHCS] HAAIUIIKOBUM HAKOIMYEHHSIM XKMPOBOI TKAaHMHH 1
€ HACTIAKOM J¥cOaaHCy CIIOKUBAHHS 1 BUTPATH €Heprii.

[MoTpiOHO BiAMITHTH, O po0OOTa B XYAOKHBOMY LEXY, J€
NPAIIOIOTh PO3MATIOBAILHUKH MO CKIy Ta B LeXy 3 JIaKyBaHHS 1
cpibnenns mepenbadae BUKOPUCTAHHSA PI3HMX MaTepiaiiB, Oarato 3
SKHX € TOKCUYHUM Ui JronuHn. Lle MoxyTs OyTtu dapbu Ha pizHUX
OCHOBAaX, PO3YMHHMKH, JIAKH Ta iHIIE, SKi HETaTWBHO BIUIMBAIOTH Ha
opranisaM sroauHUA. Kpim TOro, 1 poboTa € ManopyxJIMBOWO i
MOHOTOHHOIO, @ TaKO)X BHMara€ IOCTIHOTO HampyXeHHS 30pYy.
MoxuBo, came ToMy y 10 TpaliBHHKIB XyJIO)KHBOTO 1IEXy BHSBICHO
nopymieHHs 30py i y 11 mpaimiBHUKIB — amiMeHTapHO-KOHCTUTYTHBHE
OXHpiHHA, 1m0 craHoBHTH 48 % 1 61 % Bim BCiX XBOpHX 3 LUMHU
3aXBOPIOBAHHSMU BiJIIIOBITHO.

BpaxoBytoun Te, mo 3710poB’sl TOAUMHN POPMYETHCS HE TUIBKU
MmiJ, BIUIMBOM YMOB TIpalli, aileé ¥ 3aJeXuTh BiJ TE€HETHYHHX 1
EKOJIOTIYHUX YHHHUKIB, CIIOCOOY JKHTTS Ta SKOCTI MEIMYHOI
JIOTIOMOTH, MU TIPOBEJIM MOJAIBIINN aHaji3 3aXBOPIOBAHOCTI B 0Ci0
KiHOUOi CTaTi y BIKOBOMY acmekTi. BimmoBimHO g0 BiKOBOi
nepiofu3ariii 3a 010JOTiYHUMH O3HAKaMH OOCTEXEHi PO3MOJLIHNCS Ha
TPH BIKOBI Tpyn¥ HACTYITHUM YuHOM: 21-35 pokiB — 25%, 36-55 poki
—53 %1 56-74 poku — 22%.

VY BikoBil rpymi 21-35 pokiB NOMIHYIOTH CEPLEBO-CYIMHHI
3aXBOPIOBAHHS 1 MOPYHIEHHS 30py, IO CTaHOBIATHL 36% 1 29 %
BinoBigHO. Tpere MicIie 3aiiMarOTh MOPYIICHHS OOMIHY PEUOBHH. Y
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JBOX IHIIMX BIKOBUX TpyNax Hail4acTillle BUSBISIFOTHCS MOPYILCHHS
30py (31% 140 %) i mopymennas oominy pedoBuH (29% i 26%). Ilicns
HUX Y BiKOBili kareropii 36-55 pokiB igyTh iHIII 3aXBOPIOBaHHS
(BpomkeHa Baja TpaBOi BYIIHOI PAaKOBHUHM, AHOMAJIS PO3BHUTKY
CEYOBMBITHOI CHUCTEMH, BY3JIOBHH 300 TpaBoi [dONI MIUTOBHUIHOL
3a5I03M, CTAaH ICTS PE3eKIlii CerMeHTy JIiBOi HHUPKH, emiracTpaibHa
BIIpaBUMa TPUKa, & TAKOXK CKOJi03 1 Kiockomios xpedTa). ¥V BikoBil
rpym 56-74 poku Ha TPETbOMY MICIi iAyTh TaKi cepueBO-CyIUHHI
3aXBOPIOBAHHA, SK CHHYCOBa TaxiKapAis Ta MPOJIANIC MITPaIbHOTO
kimanana. Ci 3a3HauMTH, IO B Il BIKOBil KaTeropii cepen
MOpYIIeHb 30pYy HaiOinblle mpeAcTaBieHa TiNepMETPOIis, M0
BiJINIOBi/1a€ BIKOBUM OCOOJIMBOCTSIM OpTaHy 30py.

Bimomo, mo MeawudHi orisiay € eeKTUBHIM 3aCO00M PaHHBOTO
BUSIBIICHHS 1 CBOEYAcHOTO JiKyBaHHS 3axBoproBanb [l1]. Tak, B
pe3ynbTaTi TPOBEACHHS MEOUYHOro orisaay y 12 oci® Bmeprre
BUSIBJIIGHO 3aXBOPIOBAaHHS, I10 CTaHOBUTH 23 % 3aranbHOi KiJIbKOCTI
3aXBOpIOBaHb. Po3moain Bhepmie BUSBICHHX 3aXBOPIOBaHb Y
NpaliBHUKIB € TakuM: 50% — ceplieBo-CyAnHHI 3aXBOpIOBaHHA, 22%
NOpYIIEHHS] 0OMiHy pe4yoBuH 1 1o 14% nopymeHHs 3o0py 1 inmmi. Bei
MPAIiBHUKH, Y SAKUX € 3aXBOPIOBaHHS, Ha KiHEIlb POKY IepeOyBalid Ha
JIUCTIAHCEPHOMY HarJisiii 3a MICIIeM TNPOXXKWUBaHHS, 3 HUX 5 oci0
HAaIpaBJIeHO Ha CAHATOPHO-KYpPOTHE JIIKyBaHHS.

Otxe, y mnpauiBaukie @DOII «IlpenaKO» mpodeciiinux
3aXBOPIOBAaHb HE BUSBJICHO, 1[0 MOXKE OYTH CBiTYEHHIM 3a0€3IeUCHHS
HaJIOKHUX YMOB IIpalli, 3a SKUX BIUIMB HIKI[UIMBUX Ta HEOE3IEYHUX
PEUOBHH Ha OPraHi3M JIOAWHH € MiHIMaIbHUM. Y 37 % mpauiBHUKIB
HasBHI 3arajbHi 3aXBOpIOBaHHA y ToMy uHuchmi 9% Ti, y sKHX
3aXBOPIOBaHHS ~ BHsBJIEHI  Broepmie. Halfuactime — Tparusuimcs
NOpYIIEHHST 30py (Miomisi, acTurmarusM, rinepmerpomis) (31%) i
00MiHy pedoBHH (aJTiMEHTAPHO-KOHCTUTYIiHiHEe OxupinHs) (27%) Ta
cepleBo-CyAuHHI 3axBoproBaHHs (19%).

Crucok mitepatypu
1. AxkryampHi  mpoOjeMu  AIarHOCTMKM  Ta  JIKyBaHHS
npodeciiHUX 3aXBOPIOBaHb : HaBY. MOCI0. JUIs JiKapiB / 3a
pen. M. I'. Kapnayxa. Kpusuii Pir, 2009. 128 c.
2. TopHocraii O. b. Po3BuTok mnpodeciiiHuX 3axBOpIOBaHb B
VYxpaini. Haykosuii Bicauk HJITY VYkpaiau. 2013. Ne 23.16.
C. 396-401.
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3. Kynnies 1O. 1., Haropua A. M. Ilpodeciiine 310poB’s B
Vkpaini: emigemionoriuamii aHam3. Kpuswmit Pir : AmimeHa,
2008. 316c.

4. Tlpodeciitni xBopoOu: migpyunuk / B. A. Kanyctauk, 1. .
Kocriok, I'. O. bongapenko Ta iH.; 3a pea. B. A. KamycTtauka,
I. ®. Koctroka. 5-¢ Bua., Bump. KuiB : BCB «Menmuiaay,
2017.536¢.

V]IK 579.61

OCOBJIMBOCTI 35Y/IHUKIB PEHEJIUBYIOYO0I'O
TOH3WJITY TA IXHS IPEJJUKTOPHA 3JIATHICThH
A0 IVIIBKOYTBOPEHHA

Kpagens H. 1., Knumniwok C. 1., Pomanwk JI. B., Tkauyk H. 1.

TepHOIiIbCHKHI HAlIOHATBHUI MeMYHui yHiBepcuTeT iMeHi 1. 5.
I'opbaueBcrkoro MO3 Ykpainu

E-mail: natakravec7@gmail.com

XpOHIUHUM UM PEUUAWBYIOUMH TOH3WIIT CIPHUYUHSAE YACTi
BUITAIKH 3aMaJICHHs] MUTIAJIMH, [0 CYTTEBO BIUTMBAE HA SKICTBH )KUTTS
nanienta. Y mpaii A0y bakapa [1] Bka3yeTbcs Ha Te 1O OJHIEN 3
OPUYMH  peluuBYylo4yoi  iHQekmii €  yTBOpeHHs  OiOTUTIBOK
MIKpOOpraHizMaMu y cKJIafkax mMuraaaud. GopMyBaHHsS OiOTUTIBKH -
e TMpolec, TMpH SKOMYy  MIKpOOPraHi3MH HE  3BOPOTHO
NPUKPITUTIOIOTECS T4 POCTYTh Ha TIOBEPXHI Ta BHPOOIISIOTH
MO3aKIITHHHI ~ TMOJIMEPH, 10 TOJErIyOTh MPUKPIIUICHHS Ta
YTBOPEHHS MAaTpPHKCy, IO NPU3BOAWTH 1O 3MIiHM (PEHOTHITY
MIKOpraHi3MiB MIOI0 IIBUAKOCTI iX pOCTy Ta TpPaHCKPHIIi TEHiB.
bBionniBkM TPONYKYIOTh e€K3omoiiiMep, SKuil (izuuHO 3axwmiiae
OaxTepianbHi KIITUHU Bif crienudivHuX 1 He crienudivanx GaxTopiB
iMyHHOI cucteMu, OakTepiodariB, 3aTpuMye Ta  YIHOBIUJIHHIOE
NPOHUKHEHHS  AaHTUOIOTHKIB, AHTHCENTUYHHUX, JIE3UH(IKYIOUHX
3aco0iB. biomniBkoBi iHGekwii moraHo pearyioTb Ha CTaHIAPTHY
Tepamnito aHTHOIOTUKaMH, a iXHE JIKYBaHHS € CEPHO3HOI0 MPOOIEMOI0
y KIIiHI4HIA npakTai [3].

Mera. JlocmipKeHHS i30JI4TIiB CTa(iIOKOKa, BUJICHUX BiJl
XBOPHX 3  PEUUIMBYIOUYMM  TOH3WIITOM,  3JaTHOCTI [0
TUTiIBKOY TBOPEHHSI.
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Bupinenns i Bu3HaueHHs i307TiB cTaiIOKOKa OTPUMAaHHX Bij
42 mami€eHTiB 3 PENUIMBYIOYMM TOH3WIIITOM, 3[IHCHIOBAIN 32
3arajbHO MPUHHATUMHU MeTOJJaMH y MiKpOO10JIOTIYHHX
JOCHIDKEHHSIX. Cryminb BUPAXKEHOCTI TUTiIBKOYTBOPEHHS
cTa(iJTOKOKIB BU3HAYAIM 32 MMOKa3HUKOM ONTHYHOI IIinpHOCTI (OLLI)
[4]. Hdns Bizyamizamii mporecy IUTIBKOYTBOPEHHS BHUKOPHCTOBYBAIH
KYJIbTUBYBAaHHSI Ha TMOKPHUBHUX CKENBISX 3 OIVISJOM IIiJi CBITIIOBUM
MiKpPOCKOIIOM.

PesynpraTn  nocmiyukKeHHS Ha  BUSIBJICHHS 3JaTHOCTI 10
TUTIBKOYTBOPEHHS BHJUICHHX KJIIHIYHHX 130JATiB cTadiloKkoka Ha
MOBEPXHI TMOKPUBHUX CKeNlellb Ta MIKPOTUTPYBaJbHUX TUIAHIICTIB
IpOAEMOHCTpPYBaB, mo 12 izomatiB (28,58 %) 3 42 pmocmimkeHux
¢dopmyBanu OiomniBku ozl K y 30 i3o0mstiB (71,42 %) Taka 31aTHICTD
He Oyna BWsABJICHA. 3a MOKa3HUKOM ONTHUYHOI HIUIHOCTI YTBOPEHHS
OiormmiBok st 12 kIiHIYHMX mTaMiB 3a 24 TOAWHU 1HKYOAIii, carana
Bim 0,054 gngo 0,097 p<0,05; (0,075+0,013). 3a 48 romun
KYJIbTUBYBAHHS, KUIBKICTh OaKTepiallbHOI Macw 301UIbIINIIACH, IO
MiATBEPIAMIOCS 3POCTAHHSAM ITOKAa3HMKA OINTHUYHOI MIIIBHOCTI: BiJ
0,081m0 0,198, p<;0,05; (0,011+0,029).

Otxe,  BUSBICHHA  3JaTHICTb 10  IUIIBKOYTBOPEHHS
JOCHTIDKYBAaHUX  130MATIB  CTaiIOKOKY €  HECHpUSTIUBUM
MPOTHOCTHYHUM (haKTOPOM Iepediry 3aXBOPIOBAHHS TOX Y JIIKYBaHHS
TaKWX TAIIE€HTIB JIiKapi MOBUHHI 3Ba)KaTH, HA Cy4YacHi JOCTIHKEHHS 1
Ha po3po0JieHi cTparterii y JiKyBaHHI, JJIsl pO3pOOKH 1HAWBIAYIbHUX
TUTaHIB iX JIIKyBaHHS.

Criucok sitepatypu

1. Abu Bakar M., McKimm J., Haque S.Z., Majumder M.A.A.,
Haque M. Chronic tonsillitis and biofilms: a brief overview of
treatment modalities. J. Inflamm Res. 2018 .Ne11.P.329-337.

2. Azeredo J., Azevedo N.F., Briandet R., Cerca N., Coenye T.,
et al. Critical review on biofilm methods. Critical reviews in
microbiology. 2017. Ne43(3). P. 313-351.

3. Nazzari E., Torretta S., Pignataro L., Marchisio P., Esposito S.
Role of biofilm in children with recurrent upper respiratory
tract infections. Eur J Clin Microbiol Infect Dis. 2015. Ne
34(3).P. 421-429.
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E®EKTUBHICTb BUKOPUCTAHHS ME3EHXIMAJIbHUX
CTOBBYPOBHUX KJITHH )KUPOBOI TKAHUHMU JIJIs1
PETEHEPAIIIL XPAIIOBOI TKAHUHM CYTJIOBIB

Jeuauenko C. A., Jlosraawk b. O., JloBraawok A. L.

TepHOMiTBCHKHIA HAITIOHANBHUN MEIUIHUNA YHIBEPCUTET
imeni 1.51. ['opbayeBcbkoro

E-mail: lechachenko@tdmu.edu.ua

Mesenximanbhi ctoBOypoBi kiaituau (mesenchymal stem cells,
MSCs) € TepBHHHMUMH  MYJIBTHIIOTEHTHUMH  CTPOMAJIbHUMH
KIIITHHAMH, IO BCE OUIbIIe BUKIMKAIOTH iHTEPEC HAYKOBIIB Yy cdepi
IHXKeHepil Ta pereHepaTHBHOTO JIKYBaHHA XPAMOBOI TKaHWHH. lle
3YMOBJICHO iXHBOIO 3JIaTHICTIO 0 CaMOOHOBIIEHHS, mpoideparii Ta
JuQepeHIioBaHHs B XOHAPOTeHHOMY HampsiMKy. Cepex ycix THITIB
MSCs, Ti, mo oOTpuUMaHi 3 XKHPOBOi TKAaHWHH, € HAHOUIBII
NEePCIIEKTUBHUMH Y JIIKYBaHHI XBOpoO cyri00iB [1].

3axBOpIOBaHHS, IO  CYNPOBOIKYIOTBCS  YIIKOJPKEHHSIM
XPSIIOBOI TKAHWHH CYTJI00a, Taki SIK OCTeoapTpo3 Ta PEeBMATOIIHUN
apTPUT, 31aTHI 3aBIATH 3HAYHOTO JUCKOMQOPTY JIIOAWHI, HETATUBHO
BIUIMBAIOYM Ha MOOIJIBHICTh 1 HOpMalbHE (QYHKI[IOHYBaHHS OIOPHO-
pyxoBoro amapaTy. Yacto ypakeHHS XpAlld, OKpiM KpPUXKOCTI,
CTOHIICHHS Ta MPOTPECcyrodoi epo3ii, MOeAHYETHCS i3 CHHOBIAILHUM
3amaneHHsM Ta iHQiTbTpamielo iMyHHMMH KiritmHamMu. Ha xanb,
Xipypriudi MeTonu JiKyBaHHS, SIKi 3apa3 3aCTOCOBYIOTbCS B KITiHIIIL,
He 3[IaTHi JI0 TIOBHOTO BiTHOBIIEHHS TialiHOBOTO Xpsmia. Tomy Bce
yacTille MOCTa€ MUTAHHSA NP0 ajJbTEPHATHUBHI METOAM JIIKYyBaHHSA i3
BUKOPHUCTAHHSIM CTOBOYPOBHX KIITHH [2].

CroBOypoBi KiIiTHHH XUpoBoi TkaHMHU (adipose derived stem
cells, ADSCs) wmaioTh HH3KYy TmepeBar, IOpIBHSAHO 3 IHIIMMH
(HampuKIaa, OTPUMaHUX 3 KiCTKOBOTO MO3KY, HIKipH, nepudepiiiHol
KpOBI TOIIO), a came: IIMpPOKa JOCTYIHICTh, MEHIA 1HBa3MBHICTh
acmipanii, ayTOJIOTIYHICTb MaTepially, BiITHOCHO BeJMKa KUIBKICTh
HenudepeHuiioBanux KiIiTMH Ha 1 rpam TkanumHu (Big 5000 mo
200 000 kiiTHH), IMYyHOCYIPECHBHICTH, JIOBIA TPUBANICTH JKHUTT,
BUIII TpoJliepaTHBHI MOXIUBOCTI, & TaKOX BIJICYTHICTh €THYHHX
oOMexeHb moA0 3abopy Ta BukopucTanmHs [1]. Ixms poms y
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pereHepaTuBHili MenuiuHi 3a0e3medyeTbCst SK  3HATHICTIO 10
mudepeHmiamnii y BiANOBIIHI KIITHHA TMONIKOMKEHOTO OpPTaHy, Tak 1
MapaKpUHHOIO aKTHBALIIEIO BiTHOBJICHHS YPAXKCHUX TKAHHH.

3rigHo «Teopii audepeHmianiiy, mo mNaHyBala y paHHIX
JIOCIIKEHAX pereHepariii xpsamoBoi Tkanuau, ADSCS 3aMiHIOIOTh Ta
OHOBJIFOIOTh TOMYJISILII0 XOHAPOLUTIB, TAKUM YMHOM BiTHOBJIIOIOYHU
¢yHKLIIOHYBaHHS Xpsma. B Toil e uyac «mapakpwHHa Teopis», IO
NepeBaka€ OCTaHHI POKH, BHU3HAYa€e EQPEKTHBHICTH BHKOPUCTAHHS
CcTOBOYpOBUX  KIITHH 3aBOSKH €KCKpellii HHUMH PO3YUHHHX
NpOTU3aNAIBLHUX (PAKTOPIB Ta 3aXUCTY MAaTPUKCY xpsima [3].

Jo 6i0aKTUBHHX KOMIIOHEHTIB CEKPETOMY CTOBOYPOBUX KIIITHH
HanexaThb (hakTopu pocTy (CyAMHHUIN €HAOTEeManbHUA (HaKTop POCTY
VEGF, Ttpanchopmyrounii dakxtop pocty TGF, daxtop pocty
remarorutieB HGF, tpomGorutapuuii dakrop pocty PDGF, dakrop
pocty mnanentu PIGF, ocHoBHUl daxTop pocty dibpodmactiB bFGF
TOINO), IUTOKIHY (MPOTH3AMANbHI IHTEPIIEHKIHA, XEMOKiHHU, (aKTOp
Hekpody myximuH TNF, KomoniecTuMymiorowi (akTopu), HHU3Ka
¢depmentiB Ta MikpoPHK. OctanHi BUKOHYIOTH (PYHKIIIO (hakTopiB
TPAHCKPHIIIIii, 0 aKTHBYIOTh T€HU, BiANOBIANBHI 32 MpoJideparito
Ta penapauilo BHYTPIIIHBOKIITHHHUX momKkomkeHs [4]. [lawni
010aKTHBHI CIOJIYKUA JIOCTABJSIOTHCS JO IONIKOJDKCHUX KIITHH 3a
JIOTIOMOTOXO €KCTPALICIFOJISIPHUX BE3HKYJTI (EVs), 1110
BiJIOKPEMJTIOIOTHCSI HA30BHI Bifl cTOBOypoBHX KiiTwH. [lo3akiiTHHHI
BE3UKYJIM TOJUIAIOTH 33 CKIIAJIOM, PO3MIPOM 1 MOXO/PKEHHSIM Ha 3
rpynu: ek3zocomu (30-120 am), mikpoBesukyiu (100 — 1000 BM) Ta
armonToTHyHi Tinbng (Oimeme 1 MxMm). JloCHiKeHHS TOBITOMIISIOTH,
I0 KOMIIOHEHTH CEKpPEeTOMY HE JIHIIEe 3MEHIIYIOTh HAKOMUYEeHHS
3aMaJIbHUX KITHH Yy MiCIli YpaKeHHs, a H KUIbKICTh MpO3anabHUX
UTOKIHIB Yy KPOBOOOITY, M0 IMOKa3ye IMyHOMOAYNIOIOYHNA edeKT
cTOBOYpOBUX KIIiTHH [5].

Crparerii KITHHHOT Tepamii i3 3aCTOCYBaHHSIM CTOBOYPOBHX
KIITHH BKJIIOYAIOTh IMIUIAHTALiI0 €K30T€HHUX CTOBOYpPOBHX KJIITHH
(BupowIeHHX y 610TeXHOJIOTIYHMX J1abopartopisix), Ta/abo MoOimizario
EHJIOTEHHUX KaMmOlallbHUX KJIITHH Yy MICIle YpaXeHHS 3 iXHiX
NEPBUHHHUX HIill ()KUPOBOI TKAHWHU, YEPBOHOTO KICTKOBOI'O MO3KY
Tomo) [2].

BincyTHICTE KpPOBOHOCHHX CYIUH Y CyIJIOOOBOMY  XPsIIli
VHEMOXJIMBIIFOE ~ TIOCTa4aHHS  JIKIB  4epe3  apTepiajbHy 4H
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BHYTpPIIIHHOBEHHY CHCTeMy. ToMmy OiNbLIICTh Tepamiii MpOBOASATH
BBEJIEHHSIM CTOBOYpOBHX KIIITHH 0e3mocepenHs0 B CyTIO0O0BY
nopoXHUHY. st BMOHTYBaHHs CTOBOYpOBHX KJITHH Yy Micle
YpaXKeHHsI BUKOPUCTOBYIOTh Pi3HI 3aCO0U: KOHCTPYKIIIO KIIITUHHOTO
KapKkacy, MarHiTHE HaBEIEHHA 13 BHUKOPHCTAHHAM YaCTHHOK
HaHO3aJli3a, BHYTPIIIHBOCYTIIO00BY 1H’€KIIiI0, TPaHYJI XOHAPOIIHTIB,
KJIITHHHO-TIZIpOreNieBy KOHCTpyKLito [2]. Yei mi cmocoOu NOCTaBKU
CTOBOYPOBUX KJITHH CHPHSIOTH iXHIH IiJIeHaNpaBleHid JOKaNbHil
Iii, 0 BU3HAYa€ MOAAIBIINN yCIiX KIITHHHOI TpaHCIUIAHTAIii y
JIKYBaHHI 1 BITHOBJICHHI Je()eKTiB CYri000BOro xpsimia in situ.

[MonstTs  «MmoOumizamii»  MOJ0  CTOBOYpPOBUX  KIIITHH
BUKOPHCTOBYETHCSL TSI TIOSICHEHHS SIBUIA pPEaryBaHHS BIACHHUX
KaMOlaTbHUX KJITHH Ha TMO3aKJIITHHHI CUTHANM (MIrpariiiHi cTUMymIn
Ta OpPIEHTHPH) IS WIJILOBOTO TPaHCHOPTy. TKaHWUHM iHILIIOIOTH
MoOimizarito HerudepeHIIHOBaHNX KIIITHH y BHUITAIKY IOSBU TPaBMU
abo 3amaneHHs. EHmoreHHI CTOBOYpPOBI KIIITHHH MOXYTh HaIXOIWTH
Oe3mocepeIHbO 3 IXHIX HIlll B TKAHMHAX HABKOJIO IMOIIKOJDKEHHS abo
MIirpyBaTH Yepe3 KpOBOHOCHE pycio. Taki yMOBH 3alydeHHS
cTOBOYpOBUX KIITHH JO BiTHOBIEHHS BHKIIOYAIOTh OyAb-AKY
MOJJIMBICTh IMYHOT'CHHOCTI Ta Tmepeaadi 3axBoptoBaHHS. Tomy
OCTaHHIM YacoM JOCIHIJHUKHA 30CEPEII CBOIO YBary Ha BUBUYEHHI
perenepartii xpsiiia in Situ, To6TO 3a y4acTi iHillIfOBAHUX €HIOT€HHHUX
CTOBOYpPOBUX KIIITHH.

TakyuM 4YWHOM pereHeparis XpsIOBOI TKaHHMHU CYTJIOOIB i3
BUKOPHCTAHHSM CTOBOYPOBHX KJIITHH € MEPCIIEKTHBHUM HAIIPSIMKOM Y
rajgy3i  pemapaTHBHOI ~ MEIUIMHM.  30KpeMa  BUKOPHUCTAHHS
Hemn(pepeHIiHOBaHNX  KIIITHH  JKUPOBOI TKAaHMHU 3  METOIO
BiJTHOBJICHHS YIIKOJUKEHUX TKAHWH BOJIOJIE€ OaraThbMa IepeBaramu,
MOPIBHAHO 13 aHajoraMW, OTPHMAaHMMHU 13 IHIIUX YacTWH Tilla
JIFO/IMHU.
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3 KOXKHAM POKOM 30UIBINYETHCS  KiJIBKICTh 0Ci0 HaceleHHS
VYkpainn moB’si3aHHI 13 XBopoOamu IMTONOAIOHOI 3amo3u. bes
JIOCTaTHBOI KITBKOCTI HOAY IMUTONMOAIOHA 3aji03a MPAIIOBATH HE
MOXKE. HE MOKe IMpaloBaTH 0e3 JOCTaTHBOI KIIBKOCTI HOoy B
Oprasi3mi, OCKUJIbKH BiH € HEBIiJl’€MHUM KOMIIOHEHTOM ii TopMOHiB. B
OprafiaM JIOAMHM WOJA TOTpaIuisie 3 NPOAYKTaMH XapuyBaHHS.
Haii0inpma KimpKiCTh JaHOTO XIMIYHOTO €JIEMEHTY MICTUTBCA Y
Mopenpoaykrax. B Hamiii nepxkaB mnpoOneMa mpoQiiakTHKA
HomonedinuTy 10 KiHIS He BHpilieHa. B Ounbmiocti kpain €Bpornu
BIIPOBADKYIOTBCSI 3aXOAM IoN0 npodimakTuku HogoaediuuTy B

152


mailto:lesjunjaborisjuk@gmail.com
mailto:hmeliar@ukr.net

Anamomin ma ¢pizionozis 1100unu

oprasi3mi moaunu. [1;2]

Mera: mnpoanamizyBaTH piBEHb 3aXBOPIOBAHOCTI HACEJEHHS
PiBHeHcbkOi oOmacti oOyMmoBieHi Hecraueto logy Ta cran
npodiakTHUHUX 3aX0/IiB podinakTuku HogoaediuuTy.

Nononedinurhi 3aXBOPIOBAHHS HECyTh HEOE3IEKY Ta 3arpo3y
JUIS 3710pOB’s MOJAMHH Ta CYCIIIbCTBA B HioMy. Moa € Heo6XimHum
MIKpPOEJIEMEHTOM Ui NPaBWIBHOTO  (YHKLIOHYBaHHS  BCHOTO
JIIOJICBKOTO OpraHizMy. BapTo 3ayBaKuTH, 1[0 YKpaiHa HAJICKUTH JI0
TUX KpaiH y SIKHX CIIOCTEPIraeThCsl HEJOCTATHE CIIOKUBAHHA HOMY, IO
NpPU3BOAUTH 1O CEpHO3HUX HACTIAKIB, 30KpeMa BHUHHKHEHHS
(G oJIKYISIPHOTO paKy IIUTOMOAIOHOT 3aJI031, paKy MOJIOYHHX 3aJi03 1
nuryska [1;2] Iopsin 3 THM HaUIHMIIOK MOTPAIUISTHAS HOLY B OpraHi3M
JIOAMHU MOXKE TNPU3BOOUTH A0 30IIbLICHHS 3aXBOPIOBaHb Ha
MAnUISIPHUIN pak IUTONoAI0HO1 3a103u. [1po 11e HeoOXiaqHO MaM’ ITaTu
mpu camonikyBaHHi. OcoOmuBO Bpa3nuBi a0 HomomedinmuTHUX
3aXBOPIOBaHb JIOAH ITOXUJIOTO BiKY, BariTHI Ta aitu. [Ipu HepocTaTHil
KUTBKOCTI MOTPAIUISIHHS MOy B OpraHi3M >KIHKH IPOTSATOM BariTHOCTI
BUHUKae HomoaedimuT Matepi: TsDKKa ¢GopMa MOXKE BHKIMKATH
PO3BUTOK KPETHHI3MY B MaiOyTHBOI TUTHHH; TIOMipHAa Yd JIeTKa —
MOPYIIEHHS PO3BUTKY HEPBOBOi CHCTEMH, IIOTaHi KOTHITHUBHI
BiacTUBOCTI [3, 4, 5]. ToMy npu 11aHyBaHHI BariTHOCTI Ta BariTHOCTI
noTpiOHO 3BEpHYTHM YyBary Ha JOCTaTHE 3a0e3ledeHHs HoaoM
opraniamy. B mochimkeHHsSX OaraThOX HAYKOBIIIB 3a3Ha4yeHa, 0
HEJIOCTATHE TMOTPAIUISIHHS HOJMy B OpraHi3M JIIOJWHH € PHU3HK-
(akTopoM [UISI BHHUKHEHHS (DOIIKYJISIPHOTO pPaKy HIMTONOIOHOT
3aJ1031, pPaKy MOJIOYHHX 3aJ103 i nutyHka [ 1-5].

[TpoBeneHo onuTyBaHHsS HacedeHHs PiBHeHcbKoi obmacti: 130
MicbKOoro HaceneHHs Ta 140 xureniB CUIBCHKOI MICLIEBOCTI.
OnuryBaHHS CHpSMOBaHE Ha BH3HAUCHHA pPIiBHS MOBHOLIHHOIO
XapuyBaHHsI HaceJIeHHs. Pe3ynbTaTH MpoOBENEHOro ONMUTYBAaHHS OyiH
y3arajbHEHHI Ta OTPUMAaHHS TakKi pPe3yJbTaTH: MOPCHKI IMPOJYKTH
XapuyBaHHsS He BxuBaro: 28% cinbcbkoro HaceieHHs Ta 12%
MICBKOTO HAaceJIeHHs; JJsl TNPUTOTYBAaHHSA DKi BHKOPHCTOBYIO
HomoBaHy cuib: 68% CUIbCBKOrO HacesleHHs Ta 62% MiIChKOTrO
HACEeJICHHS; CHCTEMAaTHYHO BiJBIIYIO JIKapiB 3 METOI MPOQIIAKTHKI
3aXBOPIOBaHb IMIMTOMOMIOHOT 3ajo3M, MOJIOUHMX 3ano03: 18%
CIJIbCBKOr0 HaceJieHHs Ta 52% MICHKOr0 HACCJICHHS; YW BiAUyBa€Te
BU MIJBMILNEHY CTOMJIIOBAHICTH Ta MISBICTh: 58% CLIBCHKOIO
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HaceneHHss Ta 42% MICBKOTO HACEJCHHsS; SK 4acTo y Bac OyBae
MPUTHIYeHNH HACTPill 1 HeyBaXHICTD: 29% CITBCHKOTO HACETCHHS Ta
62% MICBKOTO HACEJICHHS; YU CIOCTEepiraeTe BU BIiAUYTTS OONIO0 Y
cepui Ta 3amyxy: 68% cirbchkOro HaceneHHs Ta 62% MiCBKOTO
HAaceJeHHs. AHaJi3 NPOBEACHOTO AHKETYBAaHHS Ta CTAaTHCTHYHHUX
JAaHUX, 10 TpobiieMa oxoaedinury B PiBHEHCHKHIT 001acTi HasiBHA.
Ha aymKy MenuuyHHX TpaliBHUKIB L€ MOB’S3aHO i3 HU3BKUM PiBHEM
0OCTeXEeHHSI HAceJICHHS, a TAaKOXK HoaoAe]iuuTHI cTaHW TyXe YacTo
MPOTIKAIOTh OE3CHMITTOMHO. BiNBIICTh HAaceIeHHS 3BEPTAETHCS IPH
3amymieHux cragisx. llpodinaktuka iHomomedinuty B YKpaiHi
NPakTUYHO He BeAeThCcs. HHWHI OCHOBHMM 3aX0/J0M 3a0€3MedYeHHS
HACENIGHHSI € BXKMBaHHSA WOMOBaHOI coJi. Mwu peKoOMeHAyeEMO
O3HAOMJIFOBATH  HACeNeHHs 13  MeTromaMu  MpOo(UTaKTHKA
HomoneinuTy, TPOBOMUTH MPOMOrIAaM UIUTONMOMIOHOT 3a103U
BUI3IHI.

barato pi3HuUX gieTHYHUM [100aBOK MOXYTh CIPUYHHATH
BUHUKHEHHS rononedinuty, ajKe BiJI0YBalOThCS 3MIHHU
MeTaOONIYHUX MPOIECIB B IIUTOTONOAIOHIH 3amo3i. Lle Opoxoui,
OinmokavyanHa i 1[BiTHA KamycTa. JlaHi OBOYI MICTATH TiOTIIKO3UIM, SIKi
KOHKYPYIOTh 13 MOTJIMHAHHSAM HoAy mmrTononioHoi 3amo3u [6;7]. B
po0OTax HAayKOBIIB 3BEPTAETHCS yBara Ha HAsBHICTb TOHTPOTEHHHUX
(aBaHOIMIB B COi, COJIOAKIM KapTOIUTi, KyKypy/a3i, HAaCiHHI JIbOHY,
COPro Ta MUIOHI MOXYTh BIUIUBATH Ha (DEPMEHTATUBHY AKTHUBHICTb.
Tepmiuna o00poOka OBOYIB MNpH NPHUTOTYBaHHI TKi 3MEHIIYE
roiitporeHHn edexT. HuHi CitoTh BeNWKY KUTBKICTH 1 pinaky, sKui
3rofoByoTh BPX. e Tako BIMBae Ha SIKICTh MOJIOYHOI MTPOYKIIii,
110 B NOAAJIBIIOMY MOXKE 3MEHIITYBaTH 3aCBOEHHS Hoy. JloTpuMaHHs
CIBO3MIHHM, BUKOPUCTAaHHS KOHIOIIMHU Ha MAcOBUIIAX Ha MPOTHBAry
HITPaTHUM TOOpPHBAM MOXYTh CIPHUSATH 30UTBIIEHHIO BMIiCTy HOIy B
MOJIOYHIN TPOYKIIii, SIKOIO Xapuy€eThcs OUTBIIICTh HACETICHHS Ccella.

[Ipodinaxtuka HomomediluTy MONATAE Y BBEICHHI B OpraHizm
npenapatis, IO MICTATh HoA. B anTeuniit Mepexki TOCTYIHI JTiKapchbKi
3aco0wu, 10 MICTATh HOJl, 30KpeMa: ﬁOﬂOMapHH, Kamiro woaum, Nop-
akTHB IUTIOC, Mombanasc, ﬁono@on, Mikpoiioaun. Takoxk s
npodinakTUKu aedinuTy HoJoy PEeKOMEHIOBAHO BXXKUBATH HOJOBaHY
Cinb, SIKy JOJAIOTh B KiHII NPUTOTYBaHHA 1Ki. B nesxux kpainax
NPOBOJSTE HOAYBaHHS BOAM, MOJIOUHHMX MPOJYKTIB XapuyBaHHS
HUIAXOM JojaaBaHHs y kopM BPX fionuaiB y kopMm. PekomeHmoBaHO
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TaKOK BXKMBAHHS MOPETPOAYKTIB [6;7].

Orxe, Ha Tepuropii PiBHeHCHKOI oOmacTi icHye mpobiema
Hononedinuty. BukopuctanHs HOIOBaHOI COMi € OMHUM i3 OCHOBHHX
3axomiB  3a0esmedeHHs omoM  HacesleHHS. HexoHTpoiboBaHe
BUKOPUCTAHHS XapuOBHX Ta JIETHYHHX JOOABOK NPU3BOJIUTH JIO
3MiHE MeTaboNYHUX TPONeciB B IMUTOTOMOAIOHIA 3amo3i. Tomy
MOJANbII CBOI JOCHTIMHKEHHs OyAyTh HampsMJICHHI Ha MPOBEICHHS
OCBITHIX KaMIaHid, A7l HAcCEJCHHS 3 BHUCOKHM PU3UKOM PO3BHUTKY
Homonedinuty. Amxe iH(OpMOBaHICTh HaCeJICHHS po
npo(iJaKkTUYHI  3aXOAM CIPUSATHME CKOPOYCHHIO YHCEIBHOCTI
BUIAJKIB TATOJOrI] IUTONMOMIOHOI 3a703H, IO 3MEHIIWTH 3aTPaTh
Jep’KaBd Ha JIarHOCTHKY Ta JIKyBaHHsS MAalieHTaM 3 THPEOiTHOIO
MATOJIOTIEH0.
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PO3JILT 4
BIOXIMISI I MOJIEKYJISIPHA BIOJIOTISA

VK 546.732: (597.551.2+597.552.1): 612.11

BIIJIMB CYBJIETAJIBHUX IfOHIJEHTPAHIﬂ IOHIB
KOBAJIBTY HA ®PAKINIMHUU CKJIA/ZL BIUVIKIB
CHUPOBATKU KPOBI KAPACH TA IIIYKHU

Boguek H. O., Xomenuyk B. O., Koctuk O. O., Kypaut B. 3.

TepHOMNBCHKUH HAIIIOHATBHUN TIEIarOTiYHAN YHIBEPCUTET
imeHi Bomonnmupa ['HaTioka

E-mail: khomenchuk@tnpu.edu.ua

BukopucTaHHs MeTaliB Ta X CIONYK JIFOJUHOK O0YMOBIIOE
3a0pyIHEHHS HUMH TiJpoeKkocucTeM. Baxkki mertanu, HaBiTh Ti, IO €
010J10TiYHO HEOOXiTHUMH, 32 BUCOKOI KOHIECHTpAIil Y BOAI MOXYTh
CTaHOBUTH TMOTEHIIIHY Hebe3neKy A BomHoi Oiotu. Li TokcukanTH
€ CTIMKUMH, MOKYTh aKyMYITFOBATHCS Ta MepenaBaTuCs y TPOhidHIX
JAHIIOTaX, BUKIMKAIOYM IIHPOKUH CHEKTP TOKCHYHHX E(QEKTiB Y
rijgpoOioHTIB [5, 6].

KobanbT € BaXJIIMBUM €IEMEHTOM BOJHHUX EKOCHUCTEM SIK
MIKPOCJIEMEHT, € He3aMiHHMM KOMIIOHEHTOM BiTamiHy Biy, Oepe
aKTHBHY y4acTh y IpoliecaXx KpOBOTBOPEHHS Ta CHHTE3Y O1JIKiB, IpoTe
CTa€ TOKCHYHMMH 32 BHCOKHX KOHIIEHTpaIliii ioro B oprauizmi [1].
[1po TOKCHYHICTH IILOTO METAITY ISl BOJHUX TBApHH BiJIOMO Maio, 10
YCKJIQJHIOE OIIHKM EKOJIOTIYHUX PH3MKIB Ta PO3poOKYy KpUTepiiB
SIKOCTI BOJIU JIJIS IIbOTO METATY.

Pubu € uyTnuBuUMU 10 il PiI3HUX MOJOTAHTIB, IO 3HAXOATHCS
y BOJI, TOMy iX YacTo BHKOPUCTOBYIOTb Y MOHITOPMHIOBHX
IOCIIIKEHHSIX Ta IS OLIHKU SIKOCTI BOOM METOAaMH Ol01HAMKAIii Ta
OiotectyBanHs. CucTteMa KpoOBi BioOpaskae peakiiio opraHizmy puoO
3a Jil pi3HUX TOKCHYHHMX YMHHUKIB, y TOMY YHCIIi i BXKKHX METaJIiB
[2]. Binku cupoBaTKM KpOBi € JOCHTHh JIAOLIBHOK XiMIYHOO
CHCTEMOI0, sIKa BijloOpaXkae CTaH OpraHi3My 3a BIUIMBY BHYTPIIIHIX Ta
30BHIIIHIX YMHHUKIB.

Came TOMy y Hamiid poOOTI MM JOCTIAMIN BIUIUB 1OHIB
koOanbTy Ha (QpakuiiHui ckinan  OMKIB - CHPOBATKH  KPOBi
NPICHOBOJIHUX pUO — Kapacs Ta IIYKH, 3 METOI0 OIIHKK CTaHy ix
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Oprasizmy Ta 3a0pyJTHEHOCTi BOJH IIUM METAJIOM.

HocnmimxenHst Oyno TMpoBeneHO Ha Kapacsix cpibmsacTux
(Carassius gibelio Bloch.) i mykax 3suuaitnux (Esox Lucius L.)
cepenubor0 Macoro 200-220 r ta 150-170 r Bimmoeimno. Busyanu
BILIMB ionHi Co% y IBOX cyOneranbHuX KoHmeHnTpamisx — 0,1 ta 0,25
mr/am®. Metan BHocunn y Boxy 200-ITpOBHX aKkBapiyMiB y BHIJIS
CoCl2x6H20. 3 MeTor 3HWKEHHS BIUIMBY Ha pUO I1X BIACHHX
€K30MeTabolliTiB BOAY B akBapiymMax 3MIiHIOBAIM IIOJBOJ000BO.
[Mepion axnimanii cranoBus 14 ai6. [licns 3a3HaueHOro TepMiHYy y pHO
13 ceprs BimOupamy KpOB M aHaNmizy Ta Mmicias 11 3cimaHHS
neHTpudyryBanm 3pasku 20 xpunuH npu 3000 06/xB. i BugineHHs
OinkoBUX (pakiiii CUPOBATKH KPOBI BUKOPHUCTOBYBAJIHM TPWIAJ IS
enektpopopesy FORESCAN 001 (Kwurait). Posmmdpysanns
¢doperpam NpoBOAMIM Ha JeHCHTOMETpi wiei x Qipmu. doperpamu
OiNKIB CHUpOBaTKM pHO MICTHIM TI'IThb OCHOBHHUX (Qpakuidi —
anpOyMiHH, o1, 02, B Ta y-TmOyniHHM. 3arajdpbHU BMICT OINKIB Yy
CHpOBATIli KPOBi Bu3Ha4aau 3a metomoM Jloypi Ta cmiBast. [4]. Bci
ONIep)KaHHI Ppe3yNbTaTH MiAJAaBaIM CTATUCTUYHOMY aHaNi3y 3
BUKOpUCTaHHIM makeTy Microsoft Office Excel.

AHai3 oTpUMaHMX pe3yJIbTAaTiB IOKa3aB, 110 Ha albOyMiH B
oprasi3mi gocmipkerux BuaiB pu6 npunagano Bix 10,0 y kapacs no
115 % y myxu. AnsOyMiH Bifirpa€ CyTTE€BY pOJIb y MiATpUMaHi
KOJIOITHO-OCMOTHYHOTO THCKY KpOBi, @ TaKOX CIYyKUTb JUIS
OpraHizMy Ba)KIMBUM JDKEPEIOM aMiHOKHCIOT. 3a Oii Ha OpraHizm
Kapacsl MiIBUIIEHNX KOHIIEHTpalili KoOAJIbTy BMICT anbOyMiHy B HOTO
CHPOBATIi KPOBi MPaKTHYHO He 3MiHIOBaBcs 3a mii 0,1 mr/am® meTamy
i sHmKyBaBes Ha 6,7 % 3a BBy 0,25 mr/am? ioHiB K0GanbTy y BOI.

B cupoBatmi KpoBi IIyKH, HaBIIaKH, BMICT albOyMiHYy 3pOCTaB
3a nii 0,1 mr/mm® koOanbeTy Ha 31,7 % i Ha 10,4% mpu KOHIEHTpaIii
metany 0,25 mr/am®. YV cupoBaTii KpoBi KOOQIbT — 3B'S3y€ThCS 3
anpOyMiHOM, a KOHLEHTpalis BinbHOro, iomizoBanoro Co?*
owiHro€eThes B 5 10 12% Bij 3aranbHOi KUTbKOCTI K0OaIbTy [6], TOMY
3pOCTaHHS BMICT albOyMiHy MOKe OyTH IOB’si3aHa 3 IpOIECaMH
TPaHCHOPTYBAaHHS METaIy.

I'moGyniau cupoBaTku KpoBi pub Oynm po3aisieHi Ha o4, o2, B Ta
y-T00yninu. HaiiGinbire 611Ky SIK y Kapacs, TaK i IIyKH BUSBIECHO Y
¢pakuii B-rnoOymniHiB, a HaiiMeHme — y ¢pakmii 02-TTIO0YNiHIB Y
nIyku Ta y-riioOyniHiB y kapacs. IIpu gii ioHIB K0OanbTy Ha BMICT
OinkiB 01-pakiii y xapacst OyJio BUSIBICHO 3HIDKEHHS 1X BMICTY Ha
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18,1 % 3a nii 0,1 mr/am® Ta g0 HesHauHoro 3poctanss (Ha 7,0 %) 3a
mi 0,25 wr/om® Metaly y Bomi. CTOCOBHO TIIyKH, TO OOMIBI
JOCHTIDKeHI KOHIEHTpalii MeTaly MNpU3BOAWIM JO 3pOCTaHHs
KiJIbKOCTI OiNKiB ou-(pakuii B cuposarui ii kposi (0,1 mr/mm® — Ha
15,2 %, a 0,25 mr/nm® - ma 11,3 %).

3MiHH y BITHOCHOMY BMICTi 0-TJIOOYITiHIB BHISIBIUIUCS OLITBII
3HAUHUMH Y Kapacs Ta MEHIIUMH Yy IMyKH. Y pe3ynbTaTi aii Ha
opranizaMm pu0 000X JOCHIIKEHUX KOHIEHTpaliii KoOambTy MU
CIIOCTepirany 3HWKEHHs KUTbKOCTI wLi€l ¢pakuii OinKiB sSK y Kapac,
TaK i y IyKH, 32 BUHATKOM y OCTaHHBOI KoHIeHTpaii 0,1 Mr/am®, sxa
Maike He BIUIMBaJIa Ha Led mokasHWK. HailOGinbimi BigXuiueHHsS BiX
KOHTpONIt0 Oynu BiAMIUEHI y Kapacs Ta y IMyKW 3a Aii MeTaiay B
kinskocti 0,25 mr/am® (20,5 % ta 6,9 % Bignosiguo). o cknamy op-
¢dpakuii BXOAWTh MaKpOTJOOYINiH, SIKHA y HATHBHOMY CTaHi MOXe
NpUEAHYBATH Ta TPAHCIOPTYBaTH OKpeMi MmeTanu. YacTkose
3HIDKEHHS KUThKOCTI OinkiB miei ¢pakiii Moxe OyTH HaciigKoM
3pOCTaHHS BMICTY albOyMiHYy, IO MH CIIOCTEpPITAEMO y CHPOBATII
KpOBI II[yKH.

[Moka3uuku BMicTy [-rnoOymiHiB y Kapacs 3a aii 000X
JIOCITI/PKEHUX KOHIICHTpAIlil 10HIB KOOambTy 3pocTayiu Ha 35,7 % 3a
ii 0,1 mr/nm® Ta Ha 14,4% 3a 0,25 mr/nm® Metany y Boxi. o ckiaxy
B-rmoOymiHiB  BXOAWTH TpaHchepuH, OUIOK, SKUH 3B’s3ye 1
TPaHCTIOPTYE 10HU 3aiiza. MOXIMBO 301IBIIICHHS BMICTY IIBOTO OLIKY
B CHpPOBATIi KpPOBI Kapacs IIOB’s3aHE i3 MOCHJIEHHSIM KPOBOTBOPHOI
¢yHKUiT opraHizmy pub. Y cHpoBaTIi KpOBi IIyKH, HaBIIaKy,
migBuIeHi KoHuedrtpamii iomis C0** y Bomi NPU3BOAMIM IO
HE3HAYHOTO 3HIDKEHHS BMICTY OUIKiB y (pakiii B-riio0ymiHiB.

Bwict y-rno0ymiHiB, 3 SKUMH OB’ SI3YIOTh 3aXHCHI BIACTHBOCTI
OpraHi3My, y CHpOBaTIi Kapacs Ta IIyKH 3MiHIOBAaBCS HEOIHAKOBO.
Tak, y kapacs ix Kinbkictb 3pocrtae Ha 4,0 % 3a xii 0,1 mr/am® Ta Ha
18,6 % 3a mii 0,25 mr/mm® koGanbTy y BOi. 3pOCTaHHs BMICTy Y-
r1o0ymiHiB, HMOBIPHO, TOB’SI3aHO 3 TOCWJICHHSIM IMyHOTeHe3y. Y
IIYKH K, HaBIIAKH, BMICT Y-TJI00YIiHIB 3HWXKYyBaBcs Ha 13,7 % npu 0,1
mr/am® ta Ha 9,9 % 3a 0,25 mr/am° ioHiB MeTaly y BOI.

OTxe, TiABUILNEHHI KOHIEHTpAIlii 10HIB KOOAIBTY BEAYThH JIO
3MiHH SIK CyMapHOi KOHIEHTpalii OIKIB y cupoBaTii KpoBi, TaK i 10
nepepo3noAiny ¢pakiiiHoro ix ckmamy. I[lomanblim JTOCIIHKEHHS
aJIalITUBHUAX peakilid cucTeM KpoBi pub 3a Jii 10HIB KOOAIbTY
BOJIHOT'O CEpENIOBHINA € TEPCIEKTHBHUMU JUIS OIIHKKA TOKCHYHOTO

159



bioximisa i monekynapua o6ionozin

3a0pYIHCHHS T1IPOCKOCUCTEM.
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3mopoB’s ¥ Oe3neka HaceleHHS SK CKIQJO0BI EKOJOTigHOL
0e3reKkn 3HAYHOI0 MIpOI0 3aJIeKaTh BiJI Xap4dyBaHHS, OCKIIILKA BOHO
3a0e3meuye picT 1 pO3BUTOK OPraHi3My JIFOJIMHH, CTBOPIOE YMOBH IS
aganTtamii B yMOBaxX  TEXHOTEHHO-XIMIYHOro  3a0pyIHEHHS
HaBKOJIMIIHBOIO MPUPOAHOTO Ta COLiajbHOTO cepenoBuma. Cif
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3a3HAYNUTH, MO0 3 MPOAYKTaMU XapyyBaHHs 10 OpraHi3Mmy JIOAHHU
MOTPAIUIAIOTH IPUPOJTHI KOMIIOHEHTH 1XKi, IO BUSBIISIOTH HeOe3meuHy
JIit0, Ta IIKIJUIUBI PEYOBUHU, WO HAIXOAATH 13 30BHIIIHHOTO
cepemoBuma [1]. Y HOBUX TEXHOJOTISIX IIMPOKO 3aCTOCOBYIOTH
apoMaTH3aTOpH, TIJCWIIOBad4i CMaKy Ta apomary, OapBHUKH,
AQHTHOKCHJIAHTH, KOHCEPBAHTH, ITOBEPXHEBOAKTHBHI, TEXHOJIOTIYHO
HeoOXI1/IHI Ta iHIII Xap4yoBi T00aBKH.

B VYkpaini o¢iniiiHo [03BOJICHO BUKOPHCTaHHS B Xap4oBil,
KOCMETHYHIA Ta QapMameBTHYHIH MpoMHUCIoBOCTI Oima 20
CUHTCTUYHHNX OapBHUKIB, OiJBIIICTh i3 SIKUX € a3zocnoiaykamu. o
HAWMOIIUPEHIIINX CHHTCTUYHUX OapBHUKIB HAJCKUTh KapMya3HH
(a3opy06in) E122 (mamuHOBHI OapBHHK).Y pe3yibTaTi YHCICHHUX
JOCIiDKeHb  XapuoBoi A00aBku E122 Oymo BHABIEHO HU3KY
MOXKJIMBUX HEraTHMBHUX BIUIMBIB Ha opraHism mojunu [2]. bapBauk
E122 micTuth BaxkKi CMOJIH, TMPOBOKYE aJeprivyHi peakilii, pO3BHTOK
OHKOJIOTIYHHX 3aXBOPIOBaHb, MPOOJIEMH 3 IEYIHKOI Ta HEPBOBOIO
cucremoro [3].

BpaxoByroun HeOe3meuHicTh xap4yoBoi no00aBku E122 Ta ii
TOKCUYHHH BIUIMB Ha JUXaJbHYy CHCTEMY Ta ILTyHKOBO-KHIIKOBHIM
TPaKT, MU BBaKaJIM 3a JOLUIbHE IOCIIAWTH ii BILUIMB HA OpPraHi3Mm
TBapyH.

Metoro poGorm Oyl0 BHBYATH OCHOBHI  ITOKa3HUKH
EHEPreTHYHUX TPOIECiB B OpraHi3Mi IIypiB Micls 3aCTOCYBaHHS
PI3HUX J103 CHHTETHYHOTO OapBHUKA a30pyOiHy.

st BUKOHAHHS JOCTipKeHHs OyIo BigiOpaHo 42 Oimux mIypH,
AKi ~ yTpUMyBaJIMCh Ha  CTaHIApPTHOMY  pallioHi  BiBapito
TepHOMIBCHKOTO HAIIOHANBHOTO MEJUYHOTO YHIBEpCHTETY iMEHi
[.A.T'op6ueBchkoro. Trapun nominuiu Ha 3 rpynu: l-ma rpymna —
KOHTPOJIbHI IIypH; 2-a Tpyna — IIMypH, SKUM IHTparacTpalbHO
BBOJIMJIM BOJHUI po3urH azopyOiHy B 1031 15 Mr/kr macu Ttina; 3-s
rpyrna — IypH, siki OTPUMYBaIH a30pyOiH THUM >Ke IIIsIXoM B J103i 100
MI/KrT  Macd Tina. CHHTETHYHHH OapBHUK a30pyOiH TBapHHU
OTpUMYBalll 1IoAeHHO mnpoTsrom 21 nHsa. EBranaszito mrypis
MIPOBOJIVIIH TiJl TIOTIEHTAJIOBUM HApKo30M Ha 7-y, 14-y ta 21-y no0y
BiJ| MOYaTKy OTpyeHHsS. JIns JOCHTIJDKeHHS OTPUMYBAJIM TOMOTEHAT
cepls Ta IEYiHKM Ta CUPOBATKY KPOBi.

YTpuMyBanu TBapuH Ta TMPOBOJIWIH CKCIIEPUMEHTH Ha HHUX
BIJIIOBIZIHO JI0 IOJIOKEHb €BPOIEHChKOI KOHBEHIIIT MPO 3aXUCT
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XpeOeTHUX TBapHH, 10 BUKOPUCTOBYIOTHCS U AOCIIAHUX Ta 1HIIUX
HAyKOBHX IIiJIEH.

vy cepii Ta MEeYiHIl BU3HAYaIN AKTUBHICTH
cykiuHataerigporenasu (CAI) ta muroxpomorcuaasu (L1O.

CratuctraHy oOpoOKy MaHWX BUKOHYBAIH 32 JOTIOMOTOIO
makera IporpaMHoro 3abesmnedenns SPSS-22.

IIpo mnaromoriuni 3MiHM (QYHKOIH MITOXOHAPIH CBiTYMIO
MOPYIIEHHS! aKTUBHOCTI OCHOBHUX MITOXOHIpPIaJbHUX EH3UMIB
CYKIMHAT/IET1APOTeHA3H Ta IINTOXPOMOKCHIA3H.

CykuuHaTaeriiporeHasa — OJWH i3 HAHBXKIUBIIINX CH3UMIB
EHEPreTUYHOr0 OOMiHY, SIKMH BUKOHYE KOMIICHCATOpHY (PYHKIIO B
eHepro3a0e3neyeHHi KIITHH y pasi mopymeHHs HAJI-3amexHOTrO
JIXaHHS.

V¥ neuinni mypiB aktuBHicTs CIAI mporpecyrode 3HWKYBalach
B 3aJIEKHOCTI BiJ] TPUBAJIOCTiI eKCIepuMeHTy. A3opyOiH y mos3i 15
Mr/Kr mpu3BiB A0 BiporimHoro (p < 0,05) 3HIKEHHS aKTUBHOCTI
€H3UMy Yy TeUiHmi B KiHOI ekcnepumeHTy (21-a nobGa). Ilicns
3acTocyBaHHs 103U a3opyOiny 100 mr/kr aktuBHicTh C/I" BiporigHo
3HIDKYBAJIACh y BCi TEPMIiHM IOCIHIPKEHHS 1 B OCTaHHINA 3HH3HWIACH Y
1,7 paza. Y cepui cmoocrepirajach  TEHICHINS 10 3HIKCHHS
AKTUBHOCTI €H3UMY IICJs MOTPAIUISHHS JIO OpPraHi3My IIypiB 03U
azopy06iny 15 mr/kr. Jloza xapuoBoro 6apsHuka B 100 Mr/kr mpusBena
o BiporimHoro 3HWXeHHs aktuBHOCTI CIIT Ha 14-y ta 21-y mobwm
nmociipkenns B 1,2 ta 1,3 pasa Bignosiaso (p < 0,05).

BaxnuBe wice B eHepreTMdyHOMY 3a0e3leyeHH] KIIITHHU
HaJIOKUTh IIMTOXPOMOKCHIA3l — KIHIIEBOMY €H3MMY JIHMXaJIbHOTO
JIAHIIOTa, SIKUH 3a0e3Teuye MepeHeceHHs eJIEKTPOHIB BiJl IUTOXPOMY
Ha KHCEeHb. L[MTOXpOMOKCHIa3a BEKTOPHHH €H3WM BHYTPINIHBOI
MeMOpaHU MITOXOHJIPiiA, IO BiAirpae KIIOUOBY pOJb B PETYJSAIil
HIBHJIKOCTI OKMCHOTO (hochoprintoBaHHS Ta € HAI3BUYAWHO YYTINBUM
JI0 TOKCUKAHTIB Pi3HOT npupoau [4].

Ha mnopyieHHs €l1eKTpOHHOTO TPAaHCHIOPTY B TEPMiHAJBHIH
JIaHLI AUXaJBHOTO JAHLIOra il BIVIMBOM a30pyOiHy BKa3ye BiporigHe
NPUTHIYCHHST aKTHBHOCTI ITUTOXPOMOKCHIA3W B  MITOXOHIPIsSIX
MEeYiHKA OTPYEHHX IypiB. A30pyOiH y m03i 15 MI/Kr mnpu3BiB /10
BIpOT'iTHOTO 3HmkeHHs1 aktuBHocTi LIO Bxe Ha 14 poby
JIOCITIJDKEHHSI, TCIIs TIOTPAIUISTHHS 10 OpraHi3My azopyoiny B 1031 100
MI/Kr y mediHmi akTuBHiCTh L[O BiporigHo 3HWXKyBamsach y BCI
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TEPMIHH JOCIIKCHHSI.

AHajoriuHe 3HIWKEHH aKTUBHOCTI €H3UMY BIIMIY€HO 1 B cepIri
HIypiB MiCHA OTPYEHHS a30pyOiHOM, TpuuoMy OapBHUK B 1031 100 mr/
KI' MacH Tija BUSBUBCS 3HAYHO TOKCHYHIIINM, HI3K B 031 15 MI/KT.

Pesynpratn  mOCHiIKEHB,  HIATBEPUKYIOTH  MOPYIICHHS
EHepreTHYHOr0 OOMIHy B OpraHi3mi HIypiB 3a YMOB OTPY€EHHS ix
MiABUIICHUMH J03aMH  a30pyOiHy, IO MPOSBISETHCS 3HHKCHHAM
AKTUBHOCTI OCHOBHHUX OioeHepreTmuHux eH3uMmiB. Jlo3a azopyOiHy
100 wmr/kr mnposBmiIa OUTBIT BHUPXEHWH BIUIMB Ha MPOIECH
eHeprozabesnevyeHHs] B OTPYEHOMY OpPTraHi3Mi.
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HaykoBe crmiBTOBapHMCTBO HAKONMYWIO 3HAYHUH OOCIT JaHUX
npo  epeKTHBHICTh  BHUKOPHUCTAHHS  MOJEKYJISAPHO-TEHETUYHUX
MapKepiB y JOCIHIPKeHHAX pociauH. L{i maHi BUSABUIMCS KOPHUCHHUMU
JUTSL BUPIIIICHHS PI3HOMAaHITHUX 3aBJIaHb y Taly3i TeHETUKH, CENEKIIii
poCIIiH, 30epekeHHS OI10pi3HOMAHITTS, MOCITIIKEHHS MEXaHI3MiB
€BOJIIOLII1, KapTyBaHHs TeHOMY # iHIIMX ramy3sx. CydacHi TeXHONOTIi
IUTsT BUSBICHHA moxiMopdizmy Ha piBHi JIHK Brimrouators anami3
pectpukniianx  ¢parmentis  JIHK (RFLP) 1 wMeromm, ski
BUKOPUCTOBYIOTh MOJIiMepasHy JaHmoropy peakuito (IIJIP) mns
ammutidikarii JHK i 1. Y 1983 porni Bunaxin Kepi Mamrica metoay
amromidikamii - mingHok  JIHK 32 momomMoror  MOBTOPIOBAHUX
TEMIIepaTypHUX [HUKIIB CTaB KIIOYOBUM IIPOPUBOM Y CTBOPEHHI
HoBux THMiB JIHK-MapkepiB. BukopucranHs K MapKepHOi CHCTEMHU
HykieotunHoi mocuigosrocTi JJHK no3Bomnsie TectyBatu reHeTHaHHN
nosiMopi3M Ge3rocepeIHO Ha PiBHI TeHiB.

binpma vacTMHAa TEHOMY €YyKapioT CKJIAJa€Tbecs 13 PALY
MOHOTOHHUX TIOBTOPiB, HAWINONIMPEHIIIUMHU 3 SKAX € MiHi- 1
Mikpocareniti. MikpocaTeliTi — 11e TOBTOPIOBANIBHI JH-, TPH-, TETpa-
1 TICHTaHYKJICOTHIHI MOTHUBH. BIJBIICTh 3 IUX MOCIIJOBHOCTEH
€BOJIIOIIIOHYE HEWTpaJIbHO, TPOTE JIEAKI 3 HUX MIiJJIal0ThCs
«IVMHAMIYHAM MYTaIlisiM», €BOJIOMIOHYIOUH INBH[INE, HDK 1HIII
IUITHKA TeHoMy. JIesiki MIKpOCaTeNliTH MOXYTh OyTH 34eIUIeHI 3
TreHaMU, HallpuKJIaJ], OpaTH y4acTh y 3B’s13yBaHHI OIKIB pekoMOiHaIii
y  BIONOBIAHMX  caifitax  xpomaruHy. OpHMMH 13 YacTo
BUKopucToByBanux € |ISSR-mapkepu (Inter Simple Sequence
Repeats), siki po3po0OJieHi Ha OCHOBI MIKMIKPOCATENITHUX [IiISHOK
JHK. Ile#i miaxij BUKOPHCTOBYE IMIHUPOKO MOIIMPEHI MIKPOCATEIITH,
po3MoniieHi MO  BCbOMY T€HOMY  €yKapioTiB; BOHH €
rinepBapiaObe’IbHUMH, JIOMIHAHTHUMH MapKepamu, SKi HalllJieHi Ha
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KiIbKa JUISTHOK TeHoMy opHowacHo [1]. [ns crBopennst ISSR-
MapKepiB BHKOPHCTOBYIOTh paitmepu JIOBXKIHOTO 15—
24 HyKJICOTUIB, SIKI CKJIAAAIOTHCS 3 KOPOTKUX 2—4 HYKJICOTHIHHX
TIOBTOPIB i € KOMILIEMEHTAPHUMHU MiKpOCaTeNliTaM. IX BUKOPMCTaHHS
He MOTpedye MonepeJHbOro MPOBEACHHS KIOHYBAaHHS 1 CEKBEHYBAHHS
mociigoBHOCTER mns mimbopy mpaiimepie [3]. ISSR-TIJIP moxkHa
BUKOPUCTOBYBaTH [UIi BUBYCHHS MIKBHAOBOI 1 BHYTPIIIHBOBHAOBOI
MIHJIMBOCTI, ineHTuikaiii BuAiB ¥ nomyusanid. Hamu BumineHi Taki
nepeBaraMu BukopuctaHHs |ISSR-mapkepiB siK: HEOOXiIHI HEBEIHKI
kinmekocTi JJHK mis mpoBeneHHs aHallizy, TEXHOJOTIYHA TpOIeIypa
HIBHJKA, MPOCTAa i €KOHOMIYHO BHWTiJHA, HE TOTPiOHA TOmepeaHs
iHdQopMallis TPO HYKIEOTHAHY TMOCHigoBHICTh MarpudHoi JIHK.
Ilopsin 3 UMM MOXHAa BHOKPEMHTH HEJOJIKHM IOIO METOMY:
HEMOXXIIMBO PO3PI3HUTU TeTepo- 1 TOMO3HMIOTH, CYIYTHsI Mirpaiis
(omHakoBi 3a po3mipom ¢parmentu JIHK Ha emekrpodopesi MOKyTh
MaTH pi3HY HYKJIEOTHIHY TIOCHTiJOBHICTB) # iH.

Y 3B’a3Ky i3 eJiMiHAL€0 BHIIB CHOTOAHI BiJIOYBa€THCS
CKOpOYCHHs OiopizHOMaHiTTs. [lix BIUIMBOM  aHTPOIOTEHHHX
(dakTOpiB BiAOYBA€ETHCA HE3BOPOTHIM 1 HEKOMIICHCOBAaHHM IIpOIieC
pyHHyBaHHsI TeHO(QOHAY TUIAHETH, OCKIJIbKM IIBUAKICTh BUMHPaHHS
BUAiB y Oarato pasiB OuUTbIIMK, Yy TIOPIBHSHHI 13 NPHPOJHUMH
mporiecaMu  3HUKHeHHS  BuAiB.  [IpobGnema  30epexeHHs 1
paIliOHaTPHOTO BUKOPUCTaHHS OiOJNIOTIYHOTO PI3HOMAHITTS cTana
ONTHIEI0O 3 TPIOPUTETHUX JUIS PI3HUX KpaiH CBIiTY, OCKIJIbKH
nopymieHHss O0i0oTH Tpu3BeAe [0 BTpaTH TromMeoctasy Oiocdepn.
OcobnuBa posib y BHPILIEHHI €KOJIOTIYHUX NPOOJIEM BiIBOIAUTHCS
JOCII/DKEHHSIM Y Tally3i MOMyJISIIHHOT 010J10Til, OCKUIbKK JUIs
30epekeHHs BU/IIB BYKJIMBE 3HAYEHHS] Ma€ BHUBUCHHS X MOIYJIALIM, a
caMe IX FTeHETUYHOI KOMIIOHEHTH.

Metoro po6GOTH OyJ0 BHBUEHHS T'€HETHYHOTO MONIMOPQi3My
nonysiii Gentiana lutea L. 3 YopHoripchkoro MacuBy Y KpaiHChKUI
Kapnar 3 Buxopucrannsm |ISSR-mapkepiB. Marepianom s
JOCHTIDKEHHST 00paHO JOUKOPOCHi POCIMHHM 13 ABOX MPHUPOAHUX
nonysiiin G. lutea, siki nmokamizyroteest Ha ropax Ilenryn-TlaBnuk
(Sh), nononmnui Jlemcrka (Lem) ¥ omHiel arponomymsmii Ha TOpi
IMoxmwxkercrka (Pozh) B Yikpaincekux Kapratax. Y poOoTi 32 OCHOBY
oyno B3sto meron suminenas JJHK Rogers S. O. i Bendich A. J.,
nemo  moauikoanuii  Cripimonosoio K. B.  MosekysspHo-
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reHeTHUHUI anani3z npoBoauian meronom ISSR-ITJIP. IIporecToBano
13 ISSR-npaiimepis, a mist poboru i3 3paskamu JJHK G. lutea Gyio
Biniopano 9 (5 AGA GAG AGA GAG AGA GT 37, 5 AGA GAG
AGA GAG AGA GG 37, 5 GAG AGA GAG AGA GAG AT 3°, ¥
GAG AGA GAG AGA GAG AC 3°, 5 ACA CAC ACA CAC ACA
CG 37, 5 AGA GAG AGA GAG AGA GYC 3’, 5" GAG AGA GAG
AGA GAG AYT 3°,5° ACACAC ACACACACACYG 3,5 DBD
ACA CAC ACA CAC AC 3 (D = AIGIT)). lponykru IJIP
dpakmionyBam enekrpodopezoM B 1,3 % arapozromy remi B Oydepi
1xSB. [lns  craructuuHOoro  aHamizy jganux  [1JIP-anamizy
3acTocoByBanu nporpamu GenAlEXx 6.5.

ISSR-nipaiimepu 3a0e3meuyBanu CHHTE3 (PParMEHTIB y Mekax
250-3300 m. H.: momymsmis 3 . [loxmkescbka — 250-3300 m. H., 3
non. Jlemcoka — 250-2200 . H., 3 rip emmymn i [MaBmuk — 270-3200
. H. BpaxoBano 206 aMmrotikonu, 3 HUX 123 — 1715 pOCITUH 3 OIS
Ha moit. Jlemceka, 141 — 3 r. IloxmkeBcbka 1 116 — 3 rr. Ilemny:n-
[MaBnuk. KinbkicTe yHIKQIBHUX (parMeHTIB KoHuBajiacs Bia 16 mo 32,
a QikcoBanux — Bix 35 go 50. BigcoTok moniMophHHX aMILTIKOHIB
JUIS TIPUPOAHMX TOMyJIsAmid cranoBmia 39,8 %, Mg momynsmii 3 T.
INoxuxeBchbka Oyna Bumowo — 41,7 %. IlopiBHSIHHS TOCTIIKEHUX
MOMYJIAIIA TOKa3ano, IO OYiKyBaHAa TETEPO3UTOTHICTh ¥ iHAEKC
Illennona ©Oynu OpUOMU3HO OAHAKOBHUMM ISl HOMYJIIIA 3
non. Jlemceka i 3 rr. Hlemryn-IlaBnuk, a femo HIKY1 B arpomoOmy sii
(0,138 + 0,008, 0,207+0,011 BigmoBiAHO). 3a TMOKA3HHUKOM YacCTKa
noJaiMOp(HUX aMIUTIKOHIB momyJsinii panrysanucsa: Lem > Pozh > Sh.
BceraHoBieHO, 110 3HAYEHHS OCHOBHHMX IIOKa3HHKIB T€HETHYHOTO
noJaiMop(di3My MO3UTHBHO KOPEIIOIOTh 3 YUCEIBHICTIO MOMYJIAIiN. 3a
MOKa3HUKaMU reHeTuuHoro mnojimopdismy (He, S) He BusBIeHO
JIOCTOBIPHHX BiJIMIHHOCTEH MiX MOMYJISIIisIME 3 TOJI. JleMchka i 3 TT.
emryn-ITanuk. Li momynsimii MaroTh MOAIOHY MITBHICTH, POCTYTh Y
CXOKHX yMOBax (aMILIiTy[a BHCOT, OPIi€HTAIlis i KPyTH3HA CXHUIY),
¢iToueHoTnyHe oToYeHHA. OYEBHIHO, IO CYKYMHICTh HUX YNHHHKIB
3YMOBJIIOE BIJCYTHICTb BIIMIHHOCTEH MK HHMH 32 pIiBHEM
TEeHETUYHOT0 TIOIMOpQizMy.

OTKe, 3 BUKOPHCTAaHHSAM MDbKMiKpocaTeniTHuxX aisiHok JTHK
BUBUCHO TI'eHETHMYHE pi3HOMaHiTTs mnomymsimiin G. lutea 3
YopHoripcekoro MacuBy Ykpaincekux Kapnar. Bcranosneno
3HAYEHHS OCHOBHHX TOKa3HUKIB TEHETHYHOTO MOJIMOP(I3My TPhOX
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MOMYJISIINA 1 KOpemsuii Mk TEHETUYHUMH W €KOJI0To-reorpadivHuMu
rapaMeTpaMHy MOITYJIALIN TOCITIHKEHOTO BUITY.

Criucok mitepatypu

1. Gemmill C. E. C., Grierson E. R. P. Inter-Simple Sequence
Repeats (ISSR), Microsatellite-Primed Genomic Profiling
Using Universal Primers. Methods Mol Biol. 2021. Vol. 2222.
P. 249-262. doi: 10.1007/978-1-0716-0997-2_14.

2. YuF, YuF, Li R, etal. Inhibitory effects of the Gentiana
macrophylla (Gentianaceae) extract on rheumatoid arthritis of
rats. Journal of Ethnopharmacology. 2004. Ne 95. P. 77-81.

3. Zietkiewicz E., Rafalski A., Labuda D. Genome fingerprinting
by simple sequence repeat (SSR)-anchored polymerase chain
reaction amplification. Genomics. Canada, 1994. Ne 20 (2). P.
176-183.
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BIIVIUB L-KAPHITUHY HA YTBOPEHHS AKTUBHUX
®OPM KM CHIO B IIPOBMICHUX KJIITUHAX KOPJIOBOI
KPOBI ITPU KPIOKOHCEPBYBAHHI

3y6os II. M., 3y6oBa O. JI.

[HCcTuTyT Ipobnem kpiobGionorii i kpiomenuuuan HAH Ykpainu,
M. XapkiB

E-mail: pmzubov@gmail.com

3HauyIIMM MPOPUBOM Yy Tally3i TPaHCIUIAHTAllli TeMOIOSTUIHHX
nporenitopaux kiituH (I'TIK) cramo BukopucTaHHS KOpPJOBOI KPOBI
momuan  (KK), sika oTpumyerbcss TpH HapokeHHi auThHU [1].
Bcespocratoua yBara 3 00Ky BUCHHX 1 JiikapiB /10 BukopucTtanus KK
mpu3BeNa 70 HEOOXiTHOCTI CTBOPEHHS KpPiOOAHKIB, y SKHX 3pa3Ku
30epiraroThcsl B 3aMOPOKEHOMY CTaHi 3a Temneparypu -196°C. TIpore,
mporiecu  OOpOOKM  KPIOMPOTEKTOpaMH  Ta  3aMOPOXKYBaHHS-
BiZirpiBaHHS MOXYTh BHKJIHMKATH HEKOHTPOJBOBAHE YTBOPEHHS B
KIIiTHHAX akTUBHUX (opMm kucHIO (ADK) 3 momanpmyuM po3BUTKOM
nmecTpyktuBHHX mporieciB [3]. ToMmy momaBaHHSA 10 KPiO3aXHCHOTO
CepelOBUILA AHTUOKCHAAHTIB IOBUHHO CIIOBUIBHUTH PO3BUTOK
OKCHJATHBHOIO CTpecy 1, TaKUM YHWHOM, IOKPALIUTH Ppe3yJIbTaTH
KpiOKOHCepBYBaHHs [2].
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MeTtoro pobotu Oyna OLiHKAa AHTHPAJUKAIBHOI aKTUBHOCTI
AHTHOKCHIAHTY L-KapHITHHY TpyM KpiOKOHCEpBYBaHHI SAPOBMICHUX
KIIITHH KOPAOBOi KpoBi itoaunu 3 7,5% JIMCO.

Buninenns ¢pakuii snposmicanx kiaituH (ABK) i3 minsHoi KK
MPOBOAMIN METOAOM CeAMMEHTAIlil y TOJirmokiHi. B  skocti
KpiomnpoTtekropa BukopuctoByBamn JIMCO y KiHIIEBi KOHIIEHTpAIii
7,5%. L-xapnitu (LC) BUKOpHUCTOBYBaJIM B KiHLIEBUX KOHLIEHTPALIAX
1; 5, 10; 15; 20; 50 mM. KpiokoncepByBanus npo6 KK npoBoaunu na
mporpaMHOMYy 3amMopoXKyBadi 31 mBuzakictio 1°C/xB mo -80°C 3
HACTYITHUM 3aHYpPEHHSAM [0 pigkoro azoty. Bmict A®K B IBK KK
OLIIHIOBAJIH METOJIOM MIPOTOKOBOI muTodIyopuMeTpii 3
BUKOPUCTAHHAM auxyopoaurigpodiayopecuein mianeraty (DCF*-
kimituaM).  OImiHKY CcTagid  amomTo3y SAPOBMICHHX KITTHH 3
MOJANBIIAM BH3HAYEHHSAM JKMBHX KJIITHH 3 HEMOIIKOIKCHOIO
MeMOpaHOI0 (AnnexinV"7AAD- KITITHHH) TIPOBOIAITN
IUTOGQIIyOPUMETPUYHIM METOJOM 3 OJHOYACHUM BHECEHHSAM 10
3pa3kiB MmapkepiB Annexin V FITC, CD45PE i 7-AAD.

[Tpu BuzHauenni BrmuBy JAMCO Ta pizHux konueHtpamii LC
Ha KUIBKICTh KJITHH 13 HagaumkoBuM BMicToM ADK moxasanu, 1o
3pa3ku, 3aMOpokeHi Tinkku B mpucyTHOocTi  7,5% < IAMCO,
XapaKTePU3yBaAIUCs KIJIBKICTIO KIITHH 3 HaaMipHuM BMicToM ADK Ha
piBHi 19-23%. BHecennst B cepenosuiie KpiokonceppyBanus LC [4]
3a0e3medyBano 3HHKCHHS KIJIBKOCTI DCF*-knituH B
JEKOHCepBOBaHMX  mpobax B cepemHboMy  Ha  15-24%.
HaitedextuBHimumu BusiBmmch kKoHmeHtpanii LC 15-20 MM. s
3’sCcyBaHHSl €(EKTHMBHOCTI METOAY KpIOKOHCEPBYBAaHHSI MOXHA
3aCTOCOBYBATH MiJAXiJ 1O BH3HAYEHHIO TICIS PO3MOPOXKYBAHHS
KUTBKOCTI  JKMBUX  KIITHH 3  HEYIIKO/DKEHOI  MeMOpaHOo
(AnnexinV-7AAD). Buxopucranus METOJTY MTPOTOKOBO{
muToduIyopuMeTpii 3 BUKOpucTaHHsIM BiTanbHoro JIHK GapBHuka 7-
AAD, sikuii 3B’SA3y€TbCS TUIBKH 3 JIECIIPAi30BAHOI0 MOJIEKYJIO
JHK, no3Bonsie, Sk MOKa3zand AONATKOBI TecTH (y TOMY YHMCIHI
KYJIbTYpajibHi), iIeHTU(IKYBaTH caMe >KUBI KIITHHUH. Annexin V,
akuil  (iKCye HasSBHICTh EKCTEpHAII30BAHOTO Ha 30BHIITHHOMY
MOHOIIIapi MeMmOpaHu (ochaTUaAUICEpUHY, H03BOJISIE BHSBHTH
KIITHHH Ha mepwiil craaii amonTo3y, sSKi HpW TOTPAIUIIHHI B
KPOBOHOCHE PYCJI0 OyayTh JOJATKOBO €IiMiHYBaTHCS Makpodaramu,
OCKITbKHM BTpata TpaHcMeMOpaHHOi acuMeTpii (ochominiiiB € o/IHIEr0
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3 HEBiJ’€MHHUX O3HaK PO3BUTKY amoNTO3y B KIITHHAX Ta TPUTEPOM
st X mornmmHaHHA. llpw  aHamizi BUXOAYy OTPHUMAaHUX MIicCIs
KpiokoHcepByBaHHA 3 7,5% JAMCO >KUTT€3AaTHUX KIITHH 3
HEYIITKO/DKSHOI MEMOpaHOK OyJIO MOKa3aHo, IO B KOHTPOJI BUXIJ
TaKWX KIITHH CKJIagaB Omu3bko 54% y TOpIBHAHHI 3 mpoOamu 10
KpiOKOHCEpBYBaHHs. Bu3Ha4YeHHS BHMXOAY >XUBHX HEYLIKODKEHHX
KIIiTUH Ticis po3mopoxyBanHs 3 JIMCO ta LC nponeMoHCTpyBaio
Oinpiie 30epeXeHHS TakMX KIITHH B YCIX EKCHepHUMEHTATbHHUX
rpynax, MO0 MICTWIM AaHTHOKCHUAAHT, IOYMHAIOYM 3 HaWHMKUOI
koHIeHTparii 1 MM. 3HadyIii BIAMIHHOCTI CIIOCTEpiraaucs B mpodax,
10 MICTHJIM Y CKJIaZi KpiompoTekropHoro po3uuny 7,5% JAMCO Ta
15-20 MM LC. B nux mpobax 30epiranocst Ha 14% Oinblie >kuBUX
KIITHH Yy TOPIBHSHHI 3 KOHTPOJHHUMH 3pa3KaMH, SKi HE MiCTHIIN
AHTHOKCHJIAHT.

Takum urHOM, OYyJIO0 TTOKa3aHO, M0 BHeceHHS po3unHy [IMCO
0 CycneHsii SApOBMICHHX KIITHH KOPAOBOI KpOBI IIOJUHH Ta
MoJalblle X KpiOKOHCEPBYBaHHS PU3BOIUTH 10 PO3BUTKY OKHCHHX
NpOIIeCiB 3 MiABUIICHUM YTBOPEHHSM aKTHBHUX (OPM KHUCHIO, SIKi
MOXYTh 3HIDKYBaTH 30€peKEHICTh KIITHH Ta IX XUTTE3MATHICTS.
CyMicHe 3acToCyBaHHsS B KpiozaxucHoMy cepenopuii JIMCO B
koHueHTpanii 7,5% Ta 15-20 MM L-kapHiTUHY CHIpUsi€ MiJABHIICHHIO
KUTBKOCTI JKUBUX KIIITHH 3 HEYIIKO)KEHOK MEMOPaHO¥0.

Criucok mitepatypu

1. Ballen K.K., Gluckman E., Broxmeyer H.E. Umbilical cord
blood transplantation: the first 25 years and beyond. Blood.
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2. Banday M.N., Lone F.A., Rasool F. Use of antioxidants
reduce lipid peroxidation and improve quality of crossbred
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3. Djuwantono T., Wirakusumah F.F., Achmad T.H. Comparison
of cryopreservation methods: slow-cooling vs. rapid-cooling
based on cell viability, oxidative stress, apoptosis, and
CD34+enumeration of human umbilical cord blood
mononucleated cells. BMC Res. Notes. 2011. Ne 4. P. 371.

4. Surai P.F. Antioxidant action of carnitine: molecular
mechanisms and practical applications. EC Veterinary
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BIIJIMB KCEHOBIOTHUKIB HA BMICT I'V/IYTATIOHY TA
AKTUBHICTbDb I'NTYTATIOH3AJIEZX KHUX ®EPMEHTIB
KPOBI IIIYPIB

Kauinin 1. B., Tomuyk B. A.

Harmionansauii yHiBEpCcHuTeT GiopecypciB i MPUPOTOKOPUCTYBAHHS
Ykpainu

E-mail: kalininihor@gmail.com

KoxHOr0o pOKy B HAaBKOJMIIHE CEPEIOBHIIEC BHKHUIAETHCS
BEJIMKAa KUIBKICTh KCEHOOI0THKIB, 3a0pyTHIOBAUiB, CEpe/l SKMX 3HAYHE
MiCLIE HAJIEKUTh BXXKUM MeTaiaM. OcTaHHI € BUCOKOTOKCHYHUMH 1
HEOE3MeUHUMH IS KUTTEHISUIBHOCTI  JKMBHX  OpPraHi3MiB i
CIIPUYUHSIOTh HETATUBHUMA BIUIMB Ha MeTabomiuHi nponecu. [lepemik
BR)XKMX METaJB B OIJBIIOCTI CHiBMagae 3 Ipymnor MiKpOESIEMEHTIB,
0 B JIESAKii Mipi yCKJIAHIOE BUBYCHHS BIUIMBY BKKAX METAJiB Ha
OloxiMivHI MPOIIECH.

[TpobGnema BUBYEHHS BIUIMBY Ha OpraHi3M JIIOJUHH i TBApUH
KCEHOOIOTHKIB 3alIMIIAETHECS OJHICI 13 HANBXIMBIIKNX IS
JIIOACTBAa. B Mera0oiisMi  KCEHOOIOTHKIB 3amigHo Oureme 30
KJIFOYOBHX (PEPMEHTIB, 110 3a0e3euyroTh nepedir ABox das.

CucreMa 3HENIKO/KEHHS KCeHOOIOTHKIB 3a YYacTIO TITyTaTioHY
€ HaWOImbII BaXKJIMBUM MEXaHI3MOM 3axWcTy KimituHU. llpum
KOHFOTallii KCeHOOIOTHKIB 3 TIyTaTIOHOM YTBOPIOIOTHCSA Tioedipw,
KOTpi TMOTIM TIEPETBOPIOIOTHCSI HAa MEpKanTypaTH. buiblmicTs
KOH FOTaTiB peakIiifHO-iHepTHI Ta TigpodiIbHi, OTOX, HETOKCHYHI i
JIETKO €NIMIHYIOTBCS 3 OPTraHi3My.

Kon’roramito riayTaTioHy 3 KCEHOOIOTMKaMU KaTai3yloTh
depmenTn y-rnyTariontpancdepazun [KD 2.5.1.18], mo mmpoko
npeAcTaBieHi B KIITHHAX 1 BigirpaioTh HAHOLIBLI BaKIKMBY pOJb B
AHTUOKCHJIAHTHOMY 3aXHMCTi 3a Jil BaXKHX MeTamiB. Bonu €
MOCEePEIHUKOM y HYKJIeo(DUIbHIN aTalll BiAHOBJICHOI'O INIyTAaTIOHY Ha
eJeKTpoiIbHI 30HM KCEHOOIOTHKIB 3 YTBOPEHHAM HETOKCHYHHX
TiAPOKCHMIIBHUX KOH'IOraTiB. [JIyTaTioH TakoX 3aXUILNAEe KIITHHY Bix
TOKCUYHOI [ii mepokcuay BouaHio. Ll peakiiist 3miACHIOETHCS 3a
JIOTIOMOTOr0  iHmoro (¢epMeHty — riyTarioHnepokcunasu [Kd
1.11.1.9].
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Metoro  Hamoi  poGotd  Oyno  AOCHIIKEHHS  BMICTY
BiTHOBJIEHOTO TJTyTaTiOHy Ta aKTHBHOCTi ()épMEHTIB KPOBI IIypiB TpH
OTPYEHHI KCEHOOI0TUKaMH, COJSIMUA BaXXKHX MeTaliB (MiAi cynbdaty i
KaJIMit0 CyIbdary).

Hocnmign mpoBommnm Ha OUMMX HENMHIMHUX IIypax-caMIliX,
onmHOTO BiKy, Macoro 180-200 r., BopomoBxk 14 ni0, BiAMOBIAHO 10
KoHBeHUi1 Pagn €Bpomnu mono 3axucty XpeOeTHHUX TBapWH, SIKHUX
BUKOPUCTOBYIOTh Y HAYKOBUX LIAX. TBapuHU Oynu po3AisieHi Ha TpU
TPyIH: Tiepiia — iHTaKTHI (KOHTPOJIb), APyTa — TBAPUHAM MEPOPaAITHLHO
BBOIWIN po3uuH Mimi cynbdary B nmo3i 1/10 Bim JIso, Tperss —
TBapMHAM IMEPOPANBLHO BBOJIWIM PO3YMH KaaMilo cynbdaTy B 1031
1/30 Bim JI[so. BmicT BigHOBIEHOro TJIyTaTioOHy BH3HA4Yaad 3a
HAKONMYEHHSIM TPOAYKTYy peakmii 3 auTio0iCHITpOOEH30iHO0
kucnotoro (peaktuB Enmana) 3 BinbHuMH SH-rpynamMu. AKTHBHICTBH
rnytarionnepokcupasu  (I'TI) [K® 1.11.1.9] BusHawamm 3a
HAKOMMYEHHSIM OKHCHEHOTO TIIyTaTiOHy. AKTHBHICTh TJIyTaTiOH-S-
tparchepazu (I'T) [KD 2.5.1.18] Bu3HauayMi 3a HAKONUYCHHSIM
KOH’FOTaTy. ExcniepumMenTaiibHi JaHi 00pOOJISITUCH
3araJbHONPUHHATAMH METOJAMH CTaTUCTUKH 3 BUKOPHCTAHHIM
kputepiro Ct’rofieHTa.

Crix 3a3HaYUTH, MO0 OTPYEHHS IIYPIB MIJJI0 CIpYaHOKHCIIOK
Ta KaJMi€M CipYaHOKHCIVM TPHU3BOJUTH N0 3HWKeHHs BMicTy (GSH)
CHUPOBAaTKU KpoBi mrypiB Ha 28% i 50% BigmoBimHO, MO BiHOIIEHHIO
JI0 IHTAaKTHHUX TBapHUH. 32 TAKUX YMOB 3HW)KYEThCS 1 akTUBHICTH ['TI —
Ha 27% mnpu OTpyeHHI Minmro cipuyaHokucinor Ta Ha 50% npu
OTPY€EHHI KaaMii0 CylIb(aToM, BiITHOCHO KOHTPOJBHOI TPYIH TBAPHH.
AxtuBHicTh ['T 3HMXKYEThCS Maibke B 2 pa3u NpU OTPYEHHI MIJITIO Ta
B 2, 5 pa3u — Ka/iMit0, Y TIOPiBHSIHHI 3 IHTAKTHOIO IPYTIOI0.

TakuM YUHOM, aKTHBHICTh (DEPMEHTIB Ta BMICT BiJIHOBJIEHOTO
TIYTaTiOHy MiJJIAI0ThCcs OUTBII CYTTEBUM 3MiHaM 3a Jii Kaamito
cynbdary. OTpuMaHi pe3ylbTaTd, MOXKYTh BKa3yBaTH Ha 3HMKCHHS
(GyHKLIOHANbHOI AKTHUBHOCTI AHTMOKCHUAAHTHOI CHUCTEMH 3axHCTy
OpraviaMy, a 3HaHHA MeTaOOJIiYHMX TEPeTBOPEHb y MeXaHi3Max
JICTOKCHKAINl BaXKUX METaJIiB B OpraHi3Mi JO3BOJUTH HAMITHTH
HanpsMUA TOIIYKIB HOBUX 3aCO0IB JJI KOHTPOJIIO, PEryJIIOBaHHS Ta
CTUMYJIAIT peakIliii ajanTarii, KOMIIEHCAI] 1 eiMiHaIil OCTaHHIX 3
opraHizmy.
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®OCOOIIIIHUI CKJIAL TKAHUH IYKH 3A J1i
MIABUIIEHNX KOHIEHTPALIN IOHIB KOBAJIBTY

Mapkis B. C., Xomenuyk B. O., PocoBcskmii T. A., Kypant B. 3.

TepHOMINTbCHKHN HAITIOHATBHUHN TIEIaTOT19HUI YHIBEPCUTET
iMeHi Bomonnvupa I'HaTroka

E-mail: markiv@chem-bio.com.ua

Dochomninigu (PJI) € mupoko nommpeHnmMu i ampinaTHIHUMU
(YHKI[IOHATPHAMH CIIOJTYKaMH, SIKi BIIrParOTh XUTTEBO BaAXKIIUBY
poiib y hopMyBaHHI 0i0JIOTIYHMX MeMOpaH Ta PeryJysiii CUrHAJIbHUX
nuisixiB y kimituHax [7]. ®JI Haifuacrime CKIagaroThCs 3 KUPHUX
KHCJIOT, TIPUETHAHUX JI0 MOJEKYI TIinepuHy i ¢ocdaris, ane BOHH
MOXKYTh MICTHUTH ¥ iHII 3aMiCHHKH, IIIO BeJe N0 CTBOPEHHS Pi3HUX
BuniB @OJI, HeoOXimHux i pi3HUX Olomoriunux QyHkmid [1].
Oco0nuBicTO pUO € Te, MO KUTbKICTh HEHACHYCHHUX JKUPHHUX KHUCIIOT,
a TaKOXX BIJHOCHA KUTBbKICTh MOABIWHHMX 3B S3KiB y 1X KIITHHHUX
MeMOpaHax 3HAYHO BHINA, HIX y ccaBiiB [8].

Jlimigu pub BifirparoTh BaXJIWBY pOJIb Yy ajanTamii ix
Oprafi3My 10 TOKCHYHUX piBHIB METaNiB, OCKUIBKH SK CKIAJOBI
KOMIIOHEHTH OioMeMOpaH BOHM 3a0e3ledyioTh iX ONTUMAalbHY
TUIMHHICTH 1 MPOHUKHICTb.

Cepen BaXKHX MeETaliB KOOalmbT €  MIKPOEJIEMEHTOM
HEOOXiHUM Il HAa3eMHUX 1 BOJHUX OpraHi3MiB, OCKUIBKH BiH
BXOAWTH JI0 CKJIaay BitamiHy Bi» i BHKOHye posb kodaktopa s
OaraTh0X (QepMEeHTIB, TakKWxX K JAETiApOreHas3H, JeriJipaTasy,
rizpartasu, mytasu i Tpancdepasu [4]. TIpote, migBUIECHUI pPiBEHb
KOOaIbTy MOXE BUKJIMKATH HU3KY TOKCUYHUX €(EKTiB, BKIIOUYAIOUH
CTPYKTYpHI Ta (QYHKIIOHaJIbHI 3MiHM OloMeMOpan. HeraTtueHO
3apsKEH] iy € MileHsaMu 171 38 s3yBanHs i0HiB Co?*, OCKiNbKH
iXHS B3a€MOJiSl CHOPUYMHSE PHTIIHICTE MeMOpaH Ta arperariro
Jimocom [6].

ToMy axkTyaJbHHUMH € JOCHIDKEHHS BIUIMBY CyOJeTanbHUX
KOHILIEHTpAaLiil i0HiIB KOOanbTy Ha (pakuidHuidi ckian Qocdomimaib
TKaHWUH TpicHOBOMHMX pub. EkcnepuMeHT Oyino mnpoBeneHO Ha
nBopivkax mryku (ESox Lucius L.) i3 cepenrboro macoro 150-170 r.
HocnipkyBanu BIUIMB KOOaJdbTy y [BOX KOHLEHTpaUifx, sKi B
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nepepaxyHky Ha ionu cramowi 0,1 Ta 0,25 mr/mm®. Meran y

Burnsiai CoCl; + 6H20 BHOcWIM y Bony akBapiyMmiB 00’emom 200
JITPiB, y SKUX PO3MILIYBAIMCS AOCHIIKyBaHi pubu (1o 5 ocoOuH B
KO>kKHOMY). BmicT kucHio y Bogi cknanas 7,0 — 8,0 mr/n, CO2 — 2,5 +
0,3 mr/om3; pH — 7,8 £ 0,1; 3aranena TBepAicTs — 6,8 £ 0,1 MMOIIB/.
TepMiH yTprMaHHS IIYK Y TOKCHYHHX yMOBax TpuBaB 14 mi0, mio €
JOCTaTHIM JUTS PO3BUTKY aJlalTUBHOI peakuii Ha Jif0 CTpec-YuHHUKA.

Jnst  mocmijpkeHHST  BMICTY JIIIB  Ta OKPEeMHX KJaciB
¢ocdomimiaiB BAKOPUCTOBYBAIN 3Pa3Ku 390ep, MEUIHKNA Ta CITUHHIX
M’si3iB - pub. TkaHMHM TOAPIOHIOBAIM Ha XOJOAI B  CKISTHHX
TOMOT€HI3aTOpax 3 HACTYIMHHUM CKCTparyBaHHSIM 3arajbHUX JiIiJiB
XJIOpohOpM-METAHOIOBOIO CYMIIIIIIO Y BigHOIIEHH 2:1 32 MeTomoM
®domua [2].

Po3ginieHHs  TONMApPHMX — JIMIAIB  3MIHCHIOBAIM  METOJIOM
BHCX1/THOI OHOMIPHOT TOHKOIIApOBOi xpoMaTorpadii Ha IIIaCTHHKAaX
«Merck», Himeuunna. Pyxomoro ¢a3or0 cimyxkuina — cywim
PO3YMHHUKIB XJIOPO(OPM : METAHOJI : JIbOJSIHA OI[TOBA KUCIIOTA : BOAA
y cmiBBigHomeHHi 60:30:7:3. OTpuMani XpoMaTOrpaMu MPOSIBIISIIN Y
KaMmepi, HacudeHid mapamu ioxy. [ms imeHTHdikamii okpemmx
¢dpakuiif JimgiB BUKOPUCTOBYBAIM CIEIU(IUHI peareHTH i OYWIleHi
cranaapti. Bmict docdoninigiB y TKaHUHAX BU3HAYAIIM 32 KIJBKICTIO
HeopraniuHoro dochopy 3a metogom Bacekocbkoro [3]. Pesysibratu
JOCII/DKeHb OyJIM CTaTUCTUYHO ONpAaIbOBaHI 3 BHUKOPHCTAHHIM
nakety Microsoft Office Excel Ta i3 BHUKOpHCTaHHSIM t-KpUTEpPItO
CTpIoeHTA.

AHani3 OTpUMaHUX pe3yJbTaTiB TMOKa3aB, M0 HaiBHIIA
KOHIICHTpAIIis JIIIAIB y IIyKH CHOCTEpirajiacs y mediHil. 3a BIUIMBY
0,1 mr/am® ioHiB KOGANBTY BMICT JIMiAiB y JaHiil TKAHUHI 361IBIIMBCS
Ha 7,3 %, npore 3meHmmBca Ha 5,2 % 3a BwmBy 0,25 mr/mm® y
MOPIBHSHHI 13 KOHTPOJILHUMHU 3HAYEHHSIMHU.

V 396pax myku 3a gii 0,1 mr/nm® ionis Co?" KijbKicTh JimigiB
HEe TMPU3BOJIMIA J0 JIOCTOBIPHUX 3MiH, ToAi sK BB 0,25 Mmr/mm®
MeTajy CHpHSB iX 3MeHIIeHHI0 Ha 39,4 % BiIHOCHO KOHTPOIIO. Y
M s3ax 3a edexty 0,1 Mr/nm® ioHIB KOOATBTYy CyMapHHI BMICT JIITiIIB
ninBummses Ha 10,4 %, a 3a xii 0,25 mr/am® - 3uu3uBCcs Ha 27,8 %.

301IBIICHHS 3aralbHOTO BMICTY JimiiB 3a BrumBy 0,1 Mr/mm®
KOOanbTy, WMOBIPHO, CBIMYMTH NP0 aKTHBAIiID aHAOOIIYHHX
MPOIIECiB, @ TAKOX PO X BUKOPUCTAHHS B aJanTUBHHUX NepedynoBax
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MeTaboni3My. HatomicTs, 3HMKEHHS iX KITBKOCTI Y BCiX TKaHMHAX 3a
mii 0,25 mr/nam3, o4eBnaHO, 0GYMOBIEHO AKTHBAIIIECIO I0HAMH METaITy
JnoJTi3y Ta MOOLTI3aIlEr0 TR SIK Pe3epBHOTO JHKEpeIia SHEeprii.

Cratuctiunmii ananiz ¢pakuiiftHoro ckiany ¢ocdomimigis y
HeUiHIll BKa3aB Ha 3HIKCHHs KigbKocTi Gocharummnxominy (PX) Ha
3,6 % i 15,8 % npu 0,1 mr/nm® i 0,25 mr/am® Bignosigno. Y Toif wac
mpu 000X JOCHITHUX KOHIIEHTPAIlisIX Majo Miciie 30inbiieHHs Ha 11,9
% 1 15,2 % Bmicty nizodocharuamnxoniny (JIOX) ta Ha 24,0 % i
58,6 % yactku chinromieniny (COM). Oxepxani 1aHi MOKYTh OyTH
o0OyMOBIIeHI akTUBamlielo ioHamu KobanbTy ¢ocdominaz. 3a aii 0,1
mr/nm® Co?* cmoctepiranocsi 3HmKeHHS (QocdaTuauieTaHoIaMiHy
(PEA) wa 19,6 %, 36inbmenns docharugmwicepuny (DC) Ta
docharnauninosutony (PI) ma 12,1 % i 21,4 % BianosigHo. 3a
MaKCHUMAaJIbHOT KOHIICHTpallii MeTany BinOyBanocs minsuiieHas OEA
Ha 31,6 % Ta 3HmwkeHHs ®C 1 @I wa 31,3 % 1 10,1 % BigmoBiIHO.
3pocranns Bmicty @EA, IMOBIpHO, € HACTiIKOM iHTIOYBaHHS i0HAMU
Co?* neperBopenHs ioro y ®X Tta ioro cunresy i3 ®C 3a yyacTio
docharuamicepuHacKapOOKCHIIA3H.

VY 3s0pax myku Oyrno BimMideHO MigBUIIEHHS KimbKocTi JIDX
Ha 9,5 %, Ta 3umwkeHHs yacTku OEA nHa 11,3 % 3a konnenrpariii 0,1
mr/am® metany, Toxi sk mpu 0,25 mr/mm® cnocTepiranocs He3HauHe
nigsuieHHs Bmicty ®X (aa 7,3 %) Ta 3amkeHHs — JIOX i COM Ha
18,3 % 1 9,2 % mono koHTpomo BignosigHO. [lim BrmMBoM 000X
JOCIIIHUX KOHIICHTpALid KOOAJIbTy CIIOCTEPIranocs 3HUKCHHS
kiapkocti ®C Ha 27,6 % T1a 57,1 % BiAmOBiAHO.

Y TkaHWHaX M’s3iB OyJO BigMidYeHE JOCTOBIpHE 3HIDKEHHS
kinmpkocti ®X Ha 17,3 % nume 3a konuenrpamii 0,25 mr/om?® ionis
Co?*. Sk i y meuinmi, 36inbmuscs Bmict JIDX (Ha 35,6 % i 72,6 %) ta
COM (na 14,5 %1 22,3 %) npu 0,1 mr/am® i 0,25 mr/mm® Bigmosigso.
Kinekicte @EA 3MeHITyBanacs npu 000X JOCIITHUX KOHIICHTpAIisiX
na 31,0 % i 38,5 %. Bmict ®C 3umxyBascs Ha 17,9 % npu 0,1 mr/am®
Ta 30inbmryBaBcs Ha 78,8 % 3a MakCHMMaIBHOI KOHIIEHTpAIlii MeTaly.
3umkenns kimbkocTi @I Ha 36,0 % 1 32,3 % 3a 000X AOCITIIHHMX
KOHIICHTpAIlisiX, HMOBIpHO, OOYyMOBJICHE 3pPOCTAHHSAM aKTHUBHOCTI
docooninazu Az, 60 Pl e HecrmenudiuHUM CcyOCTpaTOM IHOTO
depmenty Ta pocdomninazu C [5].

Buxonasuu 3 nux JaHUX, CJIiJi KOHCTATyBaTH T€, IO IiABHUIICHI
KOHIIEHTpaIii 10HIB KOOAIbTy y BOJII MOXYTh BIUIMBAaTH Ha
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¢docdonininHUIA cKIaa TKAaHWH IIyKH Ta MOIYJIOBATH JiMiAHUH Oimrap
TKaHWHHUX OioMeMOpaH, a OTXe, 1 3MIHIOBaTH iX (PyHKIIOHATBHY
AKTUBHICTh, IO MPHU3BOJUTH JI0 3HIKEHHS 1X MPOHUKHOCTI JIJIs 10HIB
MeTany.
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BILJIUB JIi MIKOTOKCHUHY T2 HA KIJIBKICHAM BMICT
MNPOAYKTIB HIEPEKUNCHOI'O OKUCJIEHHA JIIIIIB B
TKAHUHAX KOPOITA

MaTtiomko C. M., IlosoTHsainko JI. B.

Harmionansauii yHiBepenTeT « YepHITIBCHKAN KOJIETiyM»

imeni T.I". [lleBuenka
E-mail: mekhedolga@gmail.com

B octanHe gecATUITTS TUTAHHS O€3MEeKH XapuoOBUX MPOTYKTIB
Ta IX BIUIMB Ha 3J0POB'S JIIOJWHU HAOYJIH OCOOJIMBOI aKTYalbHOCTI.
OnHMM 13 BOXXJIMBUX ACIICKTIB € JTOCIIHKCHHS JUHAMIKH 3MiH Y BMICTI
MPOAYKTIB IEPEKHUCHOTO OKHCIEHHS JIMiiB y TKaHWHAX pHOH,
30KpemMa Kopoma Jyckatoro [1], mig BmimBoM MikoTOKcHHY T2.
MIKOTOKCHHU € TPOAYKTaMH JKUTTEMISUIBHOCTI TPHUOIB, SIKI MOXKYTh
3a0py/IHIOBATH POCIHMHHI Ta TBapWHHI MPOIYKTH, BKIIOYAIOUH PHOY.
Mikorokcun T2 BigOMuII CBO€I0 TOKCHYHICTIO 1 MOXeE MaTH
HETaTUBHUN BIUIMB Ha OpraHi3M JIIOAWHU Yepe3 CHOXHBAaHHS
3a0pyIHEHUX TPOAYKTiB. TOMYy BHBUCHHS TUHAMIKH 3MiH Yy BMICTi
MPOAYKTiB EPEKUCHOTO OKHUCICHHS JIIIIIB € KPOKOM y 3a0e3MeveHH1
0e3MmeKkn XapyoBHX NPOAYKTIB. MIKOTOKCHHH, SIK Klac OTPYWHHX
PEUOBHH, € CEpHO3HOI0 3arpo30r0 ISl 3[0POB'S TBApUH Ta JIIOJICH.
Cepen HHX MIKOTOKCHH T2 € OgHWM i3 HaHOUTBII TOKCHYHHX Ta
TNOCHJIEHHX Y HpHUPOJi. Moro BIUIMB HA OpraHi3MH BHPOONSETHCS HA
pi3HUX pIBHAX, 30KpeMa, B KOHTEKCTI HOTo BIUIMBY Ha JUHAMIKY
3MiHH BMICTY MPOAYKTIiB IEPEKUCHOTO OKUCIICHHS JIMi/iB Y TKAHWHAX
oprani3miB. Pi3HOMaHITHI aclieKTH I1i€l mpoOIeMH CTalTh IPEIMETOM
HAYKOBUX JIOCHI/DKEHb JIJIsl PO3YMiHHS MEXaHi3MiB TOKCHYHOTO
BIUIMBY Ta PO3POOKH 3aXO/IiB 3aXUCTY.

Meror0 HamoOro JOCTI[KEHHS OyJI0 BHBYMTH 3aJISKHICTBH
BMICTY TIPOJYKTIB TEPEKHUCHOTO OKWUCHEHHs JIMiJiB B TKaHWHAX
KOpOIIa JIyCKaToOro 3a BIUIMBY Pi3HU KOHIIGHTpAIiil MIKOTOKCHHY T2 y
BOJIHOMY CEPEJIOBHII Ta B KOMOIKOPMI.

Hns  nmociiKeHHST BUKOPUCTOBYBAIM KOpOIA  JIyCKaTOro
(Cyprinus carpio L.). ocmimkenns 3aiticHioBanu y nucromami 2023
p. - ciuni 2024 p. Ha 6a3i UepHIriBCbKoi perioHANBHOI JiepKaBHAHOT
naboparopii [lepxaBHOi ciny»Ou YKpaiHW 3 NHUTaHb OE3MEYHOCTI
XapuYoBUX MPOAYKTIB Ta 3aXUCTy CIHOXHBAa4iB Ta JiabopaTopii
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HamionansHoro yniBepcutety «YepHiriBcbkuii koaeriym» imeni T. I
[llepuenka. Maca pub kommBanach B Mexax 250-300 r. Perymspao
KOHTPOJIIOBAJIH TiAPOXiMIUYHUNA peskuM Boau. KinbkicTs pub, mo Oynu
3ajisiHi B EKCIEpMEHTi, craHoBmwia 24 ocobunu. KoHueHtpariito
MIKOTOKCHHY CTBOPIOBIM ILUIAXOM BHECEHHS PO3PaxyHKOBHUX
KUTPKOCTEW PEeYOBMHH Yy TPAHUYHO AOMycTHMild KoHIeHTpamii 2 'K
ta 5 [JK. [ocmimkeHHS TpOBOAMIAM 3 JOACPKAHHSIM BHUMOT
MixHaponuux npuHIUIIB ['enbciHChbKOI Neknapallii Ipo ryMaHHE
CTaBIIEHHS 10 TBapuH [5].

Manonosuit mianpnerin (MJIA) e omHuM i3 pe3yabTaTiB
BUTLHOPAIUKAJILHOTO OKUCHEHHS JIMI/IIB, & MiABUIIECHUH PiBEHB 1[HOTO
3'eJHaHHS BIUIMBA€E HA 3POCTAHHS OKCHUAATHBHOTO CTPECY B OPTraHi3Mi.
MakcuManbHi 3MiHE B KinbKicHOMY BMicTi MJIA croctepiratotscs y
3a0pax puO, mocsraroun maibxke 38% mix BmmBoM T2 Tokcuny. Y
MO3KY pHOM €KCIIEpPUMEHTAIBHHUX TPYII 3MiHH BMICTY OCIiIKyBaHOI
pedoBuHN KommBarThea Big 13,5% go 33,5% 3amexHO BiX
KOHIICHTpAIlii 3aCTOCOBaHOI'0 TOKCUKAHTY Ta METOAY HOT0 BBEACHS B
opraizaM. Y Outux M's3aX IMOKa3HHMK 30ublIyeThcs Ha 23,4%, Tta
MIPAKTHYHO HE 3aJISKUTH BiJl KOHIICHTpAIll pEeYOBUHU Ta BiJ CCIIOCOOY
MOTPAIUISHHS IO OpraHi3My puo0, moaiOHI 3MiHU OYJI0 BiAMI4eHO MpHU
i1 IHITUX TOKCUYHUX PEUOBHH [2, 4].

JieHOBI KOH'foratu (OPMYIOTBCA 4Yepe3 MeperpyryBaHHs Iif
Yyac BUIEHOPAJAMKAILHOTO OKUCHEHHS JIIIJIIB 1 € MEePIIUM MPOTyKTOM
TAaKOro OKHCHEHHS. AHaji3 OTPUMAaHUX pPe3yJbTaTiB IOKa3ye, IO
BMICT JIi€BUX KOH'IOTaTiB MPAKTHYHO y BCiX BUBYCHWX TKaHHMHAX Ta
rpynax pub® Maibke 3aBKIu 30UIBIIYEThCS Yy TMOPIBHAHHI 10
MOKa3HUKIB, BiMIYEHHX Yy TBapHH KOHTPOJNBHOI Tpymu. Bwict
rizponiepexucie (I'T]) mimigiB MpoTH piBHS OKMCHEHHS €HEPTeTHYHHX
METa0OoMiTIB y TKaHWHAX puO. Y pHO 3 KOHTPOJIBHOIO TPYIOI0 BMICT
I'Tl mepekrcHOTO OKWUCHEHHs JIIMAIB 3aIMIIaBCs HA OJHOMY DiBHI y
BCiX BUBYEHUX TKaHWHaX. HalitHrmkdi nokasHuku Oyim 3adikcoBaHi B
3sg0pax Ta OLMX M's3ax, a HaWBUILI - y evinmi [3].

TakuM 9YMHOM, BITUB MIKOTOKCUHY T2 BHKIIMKaB HalBUpa3HilIi
3MiHM B TEYiHII Ta 380pax Kopoma JyckaToro. MiHIMaNbHI 3MiHH
BiIOy/MCS B TKaHWHI MO3Ky. Il TeHIEHIIS 10 TKAHHUHHOI
cneun(igHOCTI crocTepiranacs Micias BUKOPUCTAHHS TOKCHYHHX
pPEUOBHH Y BHCOKHMX KOHIIGHTpAIliiX. TaKAM YWHOM, BMICT
TIPONIEPEKUCIB  TIPAKTHYHO Yy BCIX Tpylax JOCHI/DKyBaHUX pHO
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301IBIINBCS B TKAHWHI XBOPOOU Ta 350€p, BIAMOBIIHO 3 KOHTPOJIBHOI
rpynoroo. Y IOCHiAHIA TPyl MO3Ky pHO TaKOX CIIOCTepIraeThes
3pOCTaHHs BMICTY TiJIpOTIEPEKHUCIB, aje 1 3MiHa OyJia He3HAYHOIO BiJl
IHIIMX TKaHWH 1 HE Ma€ BUCOKOI WMOBipHOCTI. HajaMipHa aktuBartis
MPOIIECIB TIEPEKUCHOTO OKHCHEHHS JIMIAiB BHKJIMKAE TOKCHIHHMA
BIUIMB Ha TKAaHWHH, CIPUSE MOCWICHHIO JI3UCY, OKHCICHHIO
CYAb(riApUIBHUX TPYyN 1 NPU3BOAUTH A0 CTPYKTYPHUX 3MiH TpHU
3MiHax OOMIHY pEYOBHMH. AJamnTaiis 10 TakKuX JIeCTPYKTHBHHUX
(hakTOpiB TICHO TOB'SI3aHAa 3 AKTHBAII€I0 CHHTE3y AHTHCTPECOPHHX
O1JIKIB Ta CHCTEMH 3aXHCTy IIKIIUBUX pedoBuH. Jig 3a0pyaHioBaviB
NPU3BOAMIA 10 301MbIICHHS] BMICTY BUBYEHHUX PEYOBHH Y TKaHWHAX
Ta opraHax kopoma Jyyckaroro. OIliHKa IbOTO JO3BOJIE OMUCATH
(GYHKIIIOHATBHUI CTaH OpraHi3My Ta BHSIBUTH IIOYATKOBi, IIe
00opoTHi cTazii 6araTbox 3aXBOPIOBaHb.

Criicoxk niteparypu

1. IlaBnenox JLM., fluna M.I'., Mexex O.b., Tpersx O.IL
Junamika 3MiH BMICTY NPOAYKTIB MEPEKUCHOTO OKHCICHHS
JMNigiB B TKaHUHAX KOpOIMa JIyCKATOTO 3a JIii IOJIOTAHTIB.
Tepnoninvcoki bionociuni uumanns — Ternopil Bioscience —
2023. Marepianu ~ MikHapoaHOi  HAayKOBO-TIPAaKTUYHOL
koH(epeHIii, npucBsyeHoi 100-piudro Bij JHS HAPOHKCHHS
BigoMoi  BYeHoOi-OoTaHika  K.0.H., JIOIL. Banentunn
OwmensniBau lumancekoi, 11-13 tpaBusa 2023 p. TepHonisis:
Bexkrop, 2023. C. 267-270

2. CumonoBa H.A., Mexen O.b. Bmmms repbinmaiB Ha
NOKA3HUKH TIEPEKUCHOTO OKWUCHEHHS JIMiJIIB B TKaHWHAX
koporma ayckatoro (Cyprinus carpio L.). Bionociuni
Odocnidocenns — 2021: 306ipHUK HayKOBUX Tpalb. JKUTOMUP,
I1I1 "€Bpo-Bomuus": 2021. C. 171-174

3. Cumonona H.A., [TaBenok JI.M., Mexen O.b. KombinoBaumii
BIUIMB HOHIB IUHKY, (ocdariB Ta MOBEpXHEBO-aKTHBHUX
peuoBuH Ha BMicT mpoaykTiB IIOJI B TkaHMHax Koporma.
Tepnoninvcoki Oionociuni uumanns — Ternopil Bioscience —
2020. Martepianun BceykpaiHncbkoi  HayKOBO-TIPaKTUYHOL
KoHQepeHIii, npucBsdeHol 80-piudr0 XiMik0-010J0TIYHOTO
¢akynbprery TepHOMIILCHKOTO HAIIOHAJIBHOTO NE1aroriYHoro
yHiBepcuteTy iMmeHi Bonoammupa ['martioka. TepHominb
Bexkrop, 2020. C. 100-103.

178




bioximisa i monekynapua o6ionozin

4. Symonova N.A., Mekhed O.B., Kupchyk O.Y., Tretyak O.P.
Toxicants in the degradation of lipids in the orginism scaly
carp. Ukrainian Journal of Ecology, 2018. Volume 8, No 4. P.
6-10.

5. World Medical Association Declaration of Helsinki: Ethical
Principles for Medical Research Involving Human Subjects.
UMS. 2002. P. 424-46.
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IMMOKA3HHKHI HITPATUBHOT'O CTPECY B
EPUTPOLIUTAX KPOBI SIK BIOMAPKEPU PO3BUTKY
LIYKPOBOI'O JIABETY V IIIYPIB 3A BBEJEHHS
EKCTPAKTIB ILTIOJIB PI3HUX COPTIB JEPEHY
CIIPABJKHBOI'O (CORNUS MAS L.)

Mopo3s A. A., Bpoasik L. B., Cu6ipna H. O.

JIpBiBCHKMIT HaITIOHATFHIN yHIBEpCUTET iMeHi [Bana Dpanka
E-mail: anna.moroz@Inu.edu.ua

3a mykposoro miadery (IIJI) mms 3amobiraHHs pPO3BUTKY
OKCHJATHBHO-HITPATUBHOTO  CTpPECy  3aCTOCOBYIOTH  IPUPOJIHI
AQHTHOKCHJIAHTH (BiTaMiHu, 0i0(IaBOHOIMM, aHTOMIaHW W iHII), SKi
JOTIOMaraloTh ~ BiIHOBUTH  a0o0  monepenuTd  (HyHKIIOHATIbHI
HOpPYIICHHS B KJIITHHAX 1 TKaHMHAX opraHizmy [3]. 3Baxaroun Ha IIe,
MeTOI0 poboTH OyJNO JOCHIAWTH BIUIMB EKCTPAKTIB TUIOMIB Pi3HUX
COPTIB JIEPEHY, @ TAKOXK IXHHOTO OCHOBHOTO IPHIOIHOTO TIIIKO3UTY —
JOraHoBoi kuciaoTH, Ha akTuBHiCTE NO-cuHTazu Ta piBeHb
CTabUTbHUX META0OIIITIB OKCH/TY HITPOTeHY (HITPUT- i HITpaT-aHiOHIB)
B epuUTporuTax mepudepuyHoi KpOBi IIYpiB 31 CTPENTO30TOIMH-
iHykoBanuM L1JI.

Y poboTi Oyln0 BHUKOPUCTAHO EKCTPAKTH IUIOJIB JIEpeHy
crpaBxkHbOro copty “Podolski” (BDPA 10462), cturii mioau sSKoro
MaroTh 4YepBOHE 3abapBlieHHs, copTiB “Yantarnyi” (BDPA 14131) i
“Flava” (BDPA 8795), cTHIIIi TUIOIU SKWX MalOTh KOBTE 32a0apBIICHHS
[1]. JloranoBy KmHCIIOTY eKCTparyBalid 3 >KOBTUX IUIOJIB JEpeHy
copris “Yantarnyi” i1 “Flava” [2].

JocmimKkeHHs IPOBOIMIIM Ha caMIliX OLIuX Hrypis JiHil Wistar.
TBapuHu OyiHM pO3MOJNIEHI Ha IT'STh EKCIEPUMEHTAILHUX TPYII:
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KOHTponb (1); TBapwHHM 3i CcTpenTo30TOLMH-iHAyKoBaHUM LIJ[ (2);
TBAapHHU 3 eKcnepuMeHTAIbHUM [/, SKUM BBOOMIM EKCTPAKT
YEepPBOHUX IUIONIB JCPEHY CIPaBKHBOTO, €KCTPAKT >KOBTHX ILIOZIB
JepeHy Ta JIOTaHOBY KHCJIOTY, BimmoBigHo (3-5 rpymm). Bei
JOCTKyBaHi €eKCTPAKTH BBOAMIIH IEPOPANbHO y 7031 20 MI/Kr mMacu
Tija BIPOJOBXK 14 AHIB MOYMHAIOYH 3 NECATOTO AHS MICIA HAYKI
I [1-2]. [MiaGer iHOyKyBadud OIHOPA30BUM  BHYTPILIHBO-
OYCPECBUHHUM BBEJICHHSIM CTPEIITO30TOIMHY (55 MI/KT MacH Tijia).

Bceranosneno, mo akTtuBHICTE NO-CHHTa3W B EPHUTPOIMTAX
3HW)KYETBCS Y BCIX AOCIHIIKYBaHUX Tpylax TBapuH, SKAM BBOIMIN
EKCTPaKTH IUIO/IB Pi3HUX COPTiB AepeHy. HailiBupakeHimmuii epekt y
HOpMaui3alii MOCIi/pKyBaHUX OiOMapKepiB HITPaTUBHOTO CTpeCy
(axtuBHicTh NO-CuHTa3u Ta 1i i30hopM, BMICT HITPUT- i HIiTpaT-
aHIOHIB) B epUTPOLMTAX KpPOBI IIypiB i3 aiabeToM JEeMOHCTPYE
eKCTPAKT YePBOHUX IUIOAIB AepPEHy cripaBXHboro. [lo3nTnBHMI edekT
IIOJI0 TIPUTHIYEHHS HITPATHBHOTO CTPECY BHSBIISE SKCTPAKT >KOBTHX
mwiofgie Cornus mas L., Ha 10 BKa3ye 3HWKCHHS AaKTUBHOCTI
inaynuoensHOi i30¢opmu NOS 10 3HaueHb Yy KOHTPONBHIN Tpyri
TBapuH. JloraHoBa KucroTa, HaBMakd, HaiOinbpme iHTiIOyBaNa
koHcTUTyTHBHY 130popMy NO-cunTazu. OkpiM TOTO, EKCTPaKT
JKOBTUX TUIOJIB JIEPEHY Ta JIOTaHOBa KHCIOTa 3HWKYBAIM DPiBEHb
HITpaT-aHiOHIB 1 30ibIIyBANM BMICT HITPHT-aHIOHIB y €PHUTPOIUTAX
mypis 3 LIJI. Omxe, Hopmadizanist GiomapkepiB HITPAaTHBHOTO CTpPECY
B EpUTPOLMTAX KpOBi IIypiB 31 CTPENTO30TONWH-iHIYKOBAaHUM
niabeToM BKa3ye Ha aHTHOKCHJIAHTHI BIACTUBOCTI €KCTPAKTIB TUIOIB,
30KpeMa YEepBOHHX IUIOMIB JIEPEHY CIIPAaBXKHBOrO. B ekcrpakTi mmx
IUIOJIB MICTUTHCS 3HAYHA KIJIBKICTh OIOJIOTIYHO aKTHBHUX PEYOBHH,
oco0sinBo anToIiaHiB [1].

Criucok mitepatypu

1. Dzydzan O., Bila I., Kucharska A. Z., Brodyak I., Sybirna N.
Antidiabetic effects of extracts of red and yellow fruits of
cornelian cherries (Cornus mas L.) on rats with
streptozotocin-induced diabetes mellitus. Food & Function.
2019. 10(10). P. 6459-6472. doi: 10.1039/C9FO00515C

2. Dzydzan O., Brodyak I., Sokot-Letowska A., Kucharska A.
Z., Sybirna N. Loganic acid, an iridoid glycoside extracted
from Cornus mas L. fruits, reduces of carbonyl/oxidative
stress biomarkers in plasma and restores antioxidant balance
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in leukocytes of rats with streptozotocin-induced diabetes
mellitus. Life. 2020. 10(12). P. 349.
https://doi.org/10.3390/1ife10120349

3. Jasenovec T., Radosinska D., Kollarova M., Balis P.,
Ferenczyova K., Kalocayova B., Bartekova M., Tothova L.,
Radosinska J. Beneficial effect of quercetin on erythrocyte
properties in type 2 diabetic rats. Molecules. 2021. 26. P.
4868. https://doi.org/10.3390/molecules26164868
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3MIHU MOKA3ZHUKIB HUPKOBUX MAPKEPIB Y KPOBI
IIYPIB 3A YMOB I'OCTPOI'O PECIIIPATOPHOT' O
JIUCTPEC-CHHJIPOMY TA MOTI'O KOPEKIIIi 3ACOBAMHU
KJITUHHOI TEPAIII

agqiii I. P., loBramok A. L.

TepHONINBCHKHIA HAITIOHANEHUN MEIUYHUNA YHIBEPCUTET
imeHi [.51. ['opbaveBchKOTO

E-mail: palii@tdmu.edu.ua

Toctpuii pecniparopauii auctpec-cuaapom (IPAC) — Baxkwmii
CTaH, MOB’S3aHUM 13 BHCOKOI CMEPTHICTIO, II0 BH3HAYAETHCS
TOCTPHUM TIOYaTKOM TilTOKCEMIYHOI AMXaibHOI HemocTtaTHOCTi [1].
OnuuMm 13 yactux ycknaauenb ['PJIC € roctpe ypaskeHHS HUPOK, IO
XapaKTepU3y€eThCS ~ PANTOBOK  BTpaTor®  ¢yHKHmiI  He]poHiB,
NPU3BOJASYH /10 3HAYHOTO MOTIPIIECHHS CTaHY XBOPOT'O 1 MiJIBUILYIOUH
4acTOTy JieTanbHUX BunaakiB [5]. Creorogni Me3eHXiMalbHi
ctoBOypoBi wiituan (MCK) movanum akTHBHO 3aCTOCOBYBaTHCH B
KITITHHHIA Tepamii 0araTb0X BaXKKUX 3aXBOPIOBaHb JIIOAMHHU [4].
Tepanerruunuii epext MCK mepeBaxxHO 3yMOBIICHHI TapaKPUHHUMUA
BIUIMBaMH IIMX KIITHH Ha I[IOMKO/DKEHI TKaHWHH 1 OpraHM.
Bcranosneno, mo MCK mawoTh iMyHOMOAYNIOIOYi, MPOTH3aNajbHi,
AQHTHOKCHJIAHTHI, aHTHAMONITOTHYHI Ta pernapaTuBHi BaactuBocTi [3].
Tomy Bukopucranast MCK nnst mikyBaHHS HHUPKOBHX Ypake€Hb HpH
I'PIC moxe OyTH NEpCIEeKTHBHOIO HOBITHBOIO TEPareBTHYHOIO
CTpAaTeri€ro 151 MiABUILEHHS BIXKUBAHHS XBOPHX 3 LI€IO MATOJIOTIENO.

3 Merow BHBYEHHS penapatuBHoro BruimBy MCK
JIOACBKOI  INYNOBMHM  HAa  MOWIKOMKEHY  HUPKY  IpHU

181


mailto:palii@tdmu.edu.ua

bioximisa i monekynapua o6ionozin

excnepumentaibiomy [PJIC HamMm Oyno 3MOAEIHOBAHO
pecrmipaTopHUN UCTpec Yy JIabopaTOpHUX IIypiB, IPOBEICHO
HOr0 KOPEKIIiF0 CTOBOYPOBUMH KIIITHHAMH Ta JIOCIIIKEHO 3MiHY
010XIMIYHMX HHUPKOBHUX MapKepiB CHPOBATKH KpOBI y pi3HI
TEPMIHU EKCIIEPHUMEHTY.

Yci gocnmiad 3 TBapHMHAMH TIPOBENEHI 3 JIOTPUMAHHSIM
BuMor 3akony Ykpainu «IIpo 3axuct TBapuH BiJ KOPCTOKOTO
noBopkeHHs» (cT. 230 Big 2006 poky), «3aradbHUX ETHYHHX
NPHUHIIMITB CKCIIEPUMEHTIB HaJl TBapUHAMU», CXBAICHUX
HamionaneHuM KOHTpecoM 3 OIO€THKH 1 Y3TOJDKEHHX 13
MOJIOKCHHSAMH ~ «EBPOIEHCHKOT KOHBEHINT IIOJ0  3aXHCTY
XpeOeTHUX TBAPUH, IKUX BUKOPUCTOBYIOTh B €KCIIEPUMEHTAX Ta
iHIMX HayKoBUX nijisix» (CtpacOypr, 1986).

Jns excriepuMeHTy BHKOpHCTaHO 64 3IOpOBI CTaTEeBO3PLIi
mypi-camui Jtinii Wistar macoro 200-220 r, sSKMX paHIOMi30BaHO
posnogimiwan Ha 8 rpym (N= 8). Jlo mepmioi rpymu (1) Hamexamu
iHTaKTHI TBapuHH. Permra mypis moxiamimm Ha 3 rpynu maToiorii 6e3
kopekuii: 3 gui ['PAC (rpyna 2); 7 muis I'PIC (rpyma 3); 28 nHiB
I'PC (rpyna 4) ta 4 rpynu marosorii 3 kopekmieio: 24 rog I'PJC + 2
mai MCK (rpyma 5), 4 mui I'PJIC + 3 aui MCK (rpyna 6), 14 nuis
I'PAC + 14 puie MCK (rpyna 7), 21 mens 'PAC + 7 muis MCK
(rpyma 8).

[laronorito  MOAENIOBaNIM  IHTpAaHA3aJbHUM  BBE/ICHHSIM
Jinornonicaxapuay y 1031 5 MI/KT MacH Tiia Irypa IMOnepeaHbo
3HeuyJieHUM KeTaminoM (50 mr/kr macu Tina) TBapuHaMm. CycCHeH3i0
MCK BBoanM BHyTpimboouepeBunHo (1-10° kniTun/kr macu Tina). 3
eKCIIEPUMEHTY TBAapHH BHBOJIMIM 3a JOINOMOIOI TEpMiHAIBHOI
anactesil TioneHTamoM-Na y 103i 150 Mr Ha niypa.

3a0ip KpoBi MIypiB 3IiHCHIOBAaNM MUISIXOM MYHKIIT cepIs.
CupoBaTKy BUAULUIM LUIAXOM ILeHTpudyryBaHHs Kposi. PiBHi
CHPOBATKOBOI CEYOBHUHHU, CEYOBOI KUCIIOTH, Ta KPEATHHIHY BH3HAYAIN
3rifIHO 1HCTPYKIiii BUpOOHMKA 3a JOTMOMOror Habopis, (Spinreact,
Icnanis). Ananizu npoBeneHo Ha 0a3i MiKKadeapaabHOT HaBYaJIbHO-
nmociigaol Jabopatopii TepHOMIECHKOTO HAI[IOHATBHOTO MEAHYHOIO
yHiBepcureTy imeHi [.5. TopbaueBcrKoro.

AHaIizyroun piBHI CEYOBHHH, CEYOBOI KUCIIOTH, Ta KPEaTHHIHY
B CHpOBaTIi KpOBI JIOCTIDKyBaHMX TBapWH, BHSABWIM IXHE
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HiJBUILCHHS B ycCiX miypiB 3i 3mozaensoBanum [PJIC (rpynu 2-4).
KonrmenTpariisi ce4oBUHN B KpOBi 3HaYHO 3poctaia Ha 3 mody I'PAC
(B 1,58 pa3u), MOpIBHAHO 3 KOHTPOJBLHHM 3HAUCHHSM, JCIIO0
3HWKYyBasach Ha 7 100y (B 1,4 pasu BuIlle KOHTPOJIIO) 1 3anuIIaiacs
cTabiTPHO MiABUIIEHOIO A0 28 moOum ekcrepumeHTy (B 1,7 pasm).
HartowmicTs piBeHb KpeaTHHIHY CTATHCTUYHO HEJOCTOBIPHO 3pOCTaB HA
3 o6y I'PJAC (B 1,05 pa3m), 3HmKyBaBcs Ha 7 no0y (B 1,06 pasu
HIDKYE MOPIBHSHO 3 KOHTPOJEM) Ta Ha0yBaB 3HAUCHHS OJIU3BKOTO 10
KOHTposbHOTO Ha 28 100y martomorii (B 1,03 pasm Bume
KOHTPOJIBHOTO 3Ha4yeHHs). KoHLEeHTpalisi ce4oBOi KHCIOTH Yy
CHpOBATIi KpoBi 3poctana Ha 3 mo0y excnepumeHTy (B 1,2 pasm) i
3HaYHO 3HMXKyBanach Ha 7 Ta 28 nobu ['PJIC (B 1,6 pasu Ta 1,4 pasu
HIDKYE KOHTPOIBHOTO 3HadeHHs BimnosimHo). lle cBigumTs mpo
PO3BUTOK ypakeHHs HHUPOK. [laTosoriuHe 3HMKEHHS PiBHIB CEUOBOI
KHCTIOTH Ha 7 Ta 28 m0o0M CBIAYUTH MPO OJHOYACHHHA PO3BHTOK
YpaKeHHS TEYiHKH IO CHPUYMHSAE 1i HE3IaTHICTH IEepeTBOPIOBATH
aAMIHOKHCITOTH Ta aMiak y cedoBuHy. Y rpymax kopekmii MCK (5-8)
MOKAa3HUKH CEYOBMHM OYyJiM CTabiIbHO BUINI 32 PiBEHb IHTAKTHHX
TBapuH (B > 1,5 pas3u), aje CTAaTUCTUYHO OOCTOBIPHO HIDKYI BiA
nokaszHukiB BigmoBimHux rpyn ['PJIC 6e3 kopekuii (rpymu 2-4).
[Toka3HWKH KpeaTHHIHYy CTATHCTHYHO JOCTOBIPHO HE BiJpi3HSUIIHCS
BiJl KOHTpoJbHOro piBHA (p < 0,05). Iloka3HWKH cEYOBOI KHUCIOTH
Oynu mimsumieHi y rpymi 5 (24 rox + 2 mui MCK) B 1,2 pasu
MOPIBHSIHO 3 KOHTPOJIEHUM PIBHEM Ta JIEIIO 3HMW)KEHI y pemTi rpyI
kopekrii (B >1,08 pasm Hmk4e koHTpomto). Lle cBimguuTh mpo
no3utuBHuA BriiuB MCK Ha BinHOBIEHHS (YHKLIH HUPOK.

TakuM 4YMHOM pe3yJbTaTH MPOBEIEHOr0 O10XIMIYHOTO
aHali3y KpoOBI EKCHEPUMEHTAIbHUX TBapUH JO3BOJIIOTH
CTBEPJKYBATH, 110 Kopekuis 3moxaensoBaHoro ['PJIC Tta ioro
yckiagHeHp 3a gonoMororo MCK npu3BoauTh 10 MOKpalleHHs
(GYHKIIOHANTPHUX TOKa3HMKIB HUpOK. [lokazaHo, 1m0 TepMiH
MIPOBEICHHS KOPEeKIIil CYyTTEBO HE BILUIMBAE Ha
He(POIMPOTEKTOPHY 110 JOCTII)KYBaHUX CTOBOYPOBUX KIIITHH.
Hactynmaum  eramoM  Hammx  JOCHIIPKEHb  IUIAHYETHCS
MOPIBHSUIbHE BHUBYEHHS CYOMIKPOCKOIMIUHUX 3MIH y HHPKOBHX
kiituHax npu ['PJIC Ta #ioro kopekuii 3a gonomororo MCK.
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Criucok mitepatypu
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2020-047622.

YK 577:616-008.64+615

MHNOKA3HHUKHU ®YHKIIOHAJIBHOI'O CTAHY
EPUTPOLUTIB 3A YMOB BBEJIEHHSA JIIKAPCBKOI'O
I'PUBA GANODERMA LUCIDUM (W. CURT.:FR.) P. KARST
IYPAM 3 EKCIIEPUMEHTAJIBHUM METABOJIITYHUM
CUHAPOMOM

Herpun T. C., Haranescska M. P., Cubipna H. O.

JIbBiBCHKHMIA HalliOHAJIBHUHN YHIBepcUTET iMeHi [Bana @panka
E-mail: eurusvermeer@gmail.com
Merabomniunuii cuaapom (MetS) — e 3aXxBOprOBaHHS, B OCHOBI
SKOTO  JIe)KaTh  IIATOTCGHETHMYHO  B3a€EMO3B’s3aHI  MeTabomivHi
MOPYIIEHHS , Cepel AKHUX € 1IHCYTIHOPE3UCTEHTHICTh Ta TiepriiKeMis.
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EputpounTr € HaliOiNbIl YUCETPHUMHU KJIITHHAMHU KpPOB1 1 camMe BOHU
HNEepIIMMH pearyioTh Ha 3MIHM CKJIaay IUla3MH KpOBi: TpHBajia
rinepriikeMis BIUIMBa€ Ha CTPYKTYpHO-(QYHKLIOHAJIbHUH CTaH LHUX
KIIITHH, a TaKOXX IMPHU3BOAUTH A0 HE(PEepMEHTATUBHOIO IIIiKyBaHHS
remornio0iny [2]. 3pocTanHs KOHIIEHTpaIlii TIiIKOBAHOTO TeMOTI00iHy
(HbAlc) 3ymOBiIO€ MiABHIIEHHS CIOPIMHEHOCTI TEMOTIJIO0IHY 0
KHCHIO Ta YCKJI/IHIOE HOT0 Bifiauy B nepu(pepuyHnx TKaHuHax [1].

Jlikapcekuit rpu6 Ganoderma lucidum, Takox Bimomuii sk
Lingzhi a6o Reishi, micTuTs mupoxuii crieKTp GiONIOTiYHO aKTHBHHX
KOMIIOHEHTIB, TaKMX SK TJIIKOOPOTEiHW, TMoJlicaxapuad Ta
TPUTEPIICHOIAN, SKI BOJOMAIIOTh BHP&KEHHM  TiMOTIIKEMIYHUM
edexrom [3,4].

Meroro pobotu Oymo IOCTIAWTH BIUTMB BOJTHOI CYCIIEH3i,
OTPUMaHOi 3 JiO(QITBHO BHCYIICHOTO BOJHOTO EKCTPAKTy MiIleNito
rpuba G. lucidum, Ha GyHKIIOHATBHUI CTaH EPUTPOIMTIB 3a
BYTJIEBOI-iHIyKOBaHOTO MetS.

HocmipkeHHsl TPOBOIWIM Ha OUMX OE3MOPOAHMX HIypax
camIipix mMacoro Tina 200-300 r. MetS BuUK/IUKaIu Ji€TOI0 3 BUCOKUM
BMICTOM BYIJIEBOIIB: mpoTsroMm 42 ni6 TBapuau croxusanu 10 %
po3unH QpyKTO3u 3aMmicTh mHTHOI Boau. Lllypi panmomuo OyIo
nojileHo Ha dotupu Tpynu: 1) xonTtponbsHi TBapunu (C); 2)
KOHTPOJIbHI TBapWHH, SIKUM TMPOTAroM 14 mi0 BBOAWIHN CyCHEH3it0
ekcTpakty winemito rpuba G. lucidum (C+G); 3) tBapunu 3
excriepuMeHTanbHUM MetS (MetS); 4) TBapunum 3 MetS, skum
npotsirom 14 ni6 BBoAWIM JocHiKyBaHy cycreHsiro (MetS+G).
TBapunu 3-0i Ta 4-0i rpynu NpOJOBXKYBAJM CHOXXHUBATH PO3YHH
(PYKTO3M IPOTATOM BCHOTO €KCIIEPUMEHTY.

He 3Baxkaroun Ha Te, mo MetS xapakTepu3yBaBcs 301IbIICHHIM
KibKocTi eputpouutiB Ha 14,7 %, Mu cmoocrepirasim 3Ha4yHE
3HKEHHSI KOHIIEHTpallii remoryio0iny Ha 28,2 %, Tomy Juisl OLIbIi
JICTAJIbHOT OLIIHKY PiBHS TIITOKCIT HAMHU OYJIO IPOBEACHO JTOCIIIHKSHHS
CIOPiTHEHOCTI TeMOTJIO0IHY EPUTPOLMTIB A0 KUCHIO. AHali3 Tpadikis
KPUBHX IHMCOLIalii OKCUTeMOTI00iHy CBIAYUTH MpO Te, 1o 3a MetS
BiZIOyBa€eThCs 301IBIICHHS CIIOPiTHEHOCTI TeMOMIO0IHY 0 KUCHIO Ha
9 % MOpPIBHSHO 3 KOHTPOJIEM. 3MiHA TOJIOXKEHHS KPUBHMX IUCOLIAIT
OKCHIeMOTJI00iHy JiBOpYY CBiIYMTH NPO HASABHICTH B OpraHizmi
TIMOKCUYHOTO CTaHy 1 11e Y3TOJKYEThCS 3 OTPUMAHUMH pe3yIbTaTaMu
KOHIIEHTpaIlii reMoriodOiHy. 3a IHX e yMOB OyJO BCTaHOBIEHO
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MiJBUIIICHHS BMICTY TJIIKOBAaHOTO TeMOTJI00iHy Ha 29,5 %, 1110 BKa3ye
Ha iHTeHCHU}IKaIio mpoieciB HeQepMeTaTUBHOTO TIiKyBaHHS OiNKiB
3a ymoB MetS. HaromicTe BBeieHHS Trpuba NPHU3BOAUTH OO
MOBEPHEHHSI BCIX JOCHIKyBaHUX MOKAa3HUKIB 10 HOpMU. Takox MetS
CYTIPOBOKYBaBCS T ABUIIIEHHSIM BMICTy TY>KHOCTIHKOTO
remMorio6iny Ha 17,6 % 0O KOHTPOMIO, @ BBEIEHHA EKCTPAKTY
TBapMHAM 3 TMATOJIOTIEI0 XapakTepU3yBaloCs 3HIKEHHSIM LBOTO
nokasuuka Ha 41,8 %.

OtpumaHi pe3ynbTaTH AEMOHCTPYIOTh KOPUTYIOUHMI BIUTHB
ekcTpakTy Mineniro rpuba G. lucidum nHa QyHKIIOHATEHUE CTaH
EPUTPOLIUTIB, TPO IO CBIAYUTH 3HIKCHHS PIBHA TJIIKOBAaHOTO
reMoriIo0iHy, Ta BiJHOBICHHS iXHBOI KHCEHBTPAHCIOPTHOI (PYHKIIIT,
Ha 10 BKa3zye 3MiHa mokazHuka P50 xpumBmx mucoriarii
OKCHTeMOTJI00iHy.  Y3arajpHIOIOYM Hallli  pe3ylibTaTH, MOXKHA
CTBEPDKYBAaTH MPO BHUCOKHH MOTEHI[IaJd BUKOPHCTAHHS LOTO Irpruda
JUTST KOPEKIIii MaTOJOTiYHUX CTaHiB, IO CYNMPOBOKYIOTh PO3BHTOK
MetS.
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BMICT HIKEJIIO B IIPICHUX ITOBEPXHEBUX BOJJAX TA
MOTO BIOJIOTTYHA POJIb B OPTAHI3MI PUB

Herpymka b. M., Ko3noscsknii M. A., Xomenuyk B. O.,
Kypant B. 3.

TepHOMITECHKAN HAIIOHATBHUH TIearOTiYHUH YHIBEPCUTET
imeni Bononumupa ['HaTioka

E-mail: bodik p@ukr.net

XiMigHUH CKIIaJ TOBEPXHEBUX BOJA (DOPMYETHCS TiJl BIUIMBOM
CYKYITHOCTI TIPUPOJHMX Ta aHTPONOICHHUX YMHHUKIB, SIKi BIUIMBAIOThH
Ha MPOTIKaHHA B IIUX BOJIaX PI3HOMAaHITHUX MPOLECIB.

Cepen HaWOLIBII MOMIMPEHUX TOKCHYHUX PEUOBHH Yy MPICHHUX
BOJIOMMAaxX YiIbHE MICIe HAJISKUTh BAXKUM MeTajlaM. XapaKTepHOIO
0coOMMBICTIO X 10HIB € T€, 10 BOHH HE PYWHYIOTHCS B MPHPOIHHX
YMOBax, a JUIIe 3MIiHIOIOTE (OpMy 3HAXOIKEHHSA, ITOCTYIIOBO
HAaKOIMMYYIOYHCh B Pi3HUX KOMITOHEHTaX ekocucteM [3].

OyHKIIIOHAIBHO CIIOMYKH METANIB BiAIrPalOTh BaXKIUBY POJb Y
JKUTTEMISIIBHOCTI BCIX OpraHi3mis, BKIouHO pub [8, 12]. Bxomsuu 10
CKJIagy 0araThbOX OpraHIiYHHX PEYOBHH, a0O BCTYNAIOYM 3 HUMH Y
B3a€MOJIII0, BOHM BIUIMBAIOTh Ha Tmepedir OaraTthox OIOXIMIYHMX
MPOIIECiB Y )KUBOMY OpTraHi3Mi.

Hikenr — OioJIOriYHO aKTUBHHUM MeTad, SKHMHA MICTHTHCS B
JKUBUX OpraHi3Max B HE3HAYHWX KUIBKOCTSX, aje Bifirpae y ix
KUTTETIATBHOCTI BOKJIUBY POJIb.

BwmicT nmporo merany B 3eMHii KOpi CKiIajgae 8-10° % mo Maci
[3]. B mpupoaHux ymMoBax HiKelb 3yCTPIi4a€ThCs TOJOBHHUM YHHOM Y
BUTTISII CHOJYK 3 MUII'SIKOM Ta cipkoro. lle Taki MiHepamu sk
kyndepuikenb  NiAs, 3amizonikeneBuit  komyenan  (FeNi)qSs,
MU’ ikoBOHiKeneBuit 6mrck NiASS Ta iHmmi.

B He3a0OpyaHeHux Ta €1a003a0pyIHEHUX TOBEPXHEBUX MPICHUX
BOJIaX KOHIIEHTpAIlis Hikearo KonmBaeThes Big 0,8 mo 10 mxr/n [3]. B
3a0py/IHEHHX BOAONMAax Led MOKa3HUK MOXKE CKJIQJaTH [eKilTbKa
necatkiB  MikporpamiB B 1 uitpi [9]. IlpucyrHicTs Hikenro B
NPUPOJHUX BOJAX BUBYEHa gocuTh Mano. Cepej YUHHUKIB, SKi
BIUIMBAIOTh HA TOKCHYHICTh HIKENIO JUIS pUO, € )KOPCTKICTh Bojau, pH,
BMICT 3aBHUCIIMX PEYOBUH, COJIOHICTh, BUJ pUO Ta CTalis X pO3BUTKY
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[4]. Bucoka »OpCTKiCTh BOJM 1 HAasBHICTh B Hill XeJaTiB 3MEHIIYIOTh
CTYIIiHb OTPYHHOCTI eleMeHTy. ¥ MOpPCHKHX BOAaX HiKelIh HabaraTto
MEHII TOKCHUYHHMH, HDK Yy TPICHHX, L0 TOSCHIOETHCS, OYEBHIHO,
BJIACTHUBICTIO JICSKUX E€JIEMEHTIB (30KpeMa 10HiB HaTpilo, KaJbIiio i
Marfifo) KOHKYpyBaTH 3 HiKeleM 3a (i3i0JOTiYHO aKTHBHI MICISI
3B’SI3yBaHHA, IO 3HAXOAATHCA B 340pax pud Ta 3HWKCHHAM
010JIOTIYHOT LIHHOCTI HIKEII B MPUCYTHOCTI HMX MertaniB [6].
[TogiOHUM MOXHA TOSICHUTH 3MEHIICHHS TOKCHYHOCTI HIKEII0 B
JKOpCTKiHt Boai. Hikenb miist pub € MEeHIT TOKCUYIHUM, HiXK Milb, [IHHK,
cBuHenb Ta iHmi Metanu [1]. KiiHiYHUMH m[posiBAMH OTpY€EHHS
JococeBUX pUO € TIIBUINEHE CIW30BUIUICHHS B 30HI 3s10ep Ta
MOTEMHIHHS TiNa.

l'octpa nis HiKemO TPU3BOIUTH IO 3MiH B 10HOOOMiHI B
opranizmi pub. BurpumyBanus paiigyxHoi ¢opem y Bomi 3a
KOHIEHTpanii  Hikemo 12,9  wmr/am® mporarom 96  rox
CYTPOBOKYBANOCS peabcopOIli€r0 KaTiOHIB HIKET0 HHUPKaMH, IO
BEJI0O 0 3HIDKCHHS HWOro BMicTy B 1uia3mi kposi [2]. Bucoki
KOHIICHTpAIIl HIKEJII0 TAaKOXK MiJBUIYIOTh MPOTHOJITHYHI TPOIECH B
3s10pax Ta HUpKaxX pHO, MOB’s3aHi 3 OKCUAATUBHUMH YIIKOKEHHIMHU
J30COMaJIbBHUX MEMOpaH, BHACIJIOK YOro BiJIOYyBA€ThCS 3HUKCHHS
BMicTy OUNKiB y BKa3anux opranax [11]. BB Hikedro Mpu3BOIUTH
JI0 3HWKCHHS BUXOJ]Y €MOpIOHIB, BUXKHBAHHSI, TEMITy POCTY MOJOI,
TUTOAFOYOCTI JlococeBux pub. 3a KoHIeHTpamii Metamy moHan 0,38
mr/am®  eMOpioHM 1 JM4MHKM ~paiiayxkHOi Qopeni 3a3HaBaIM
TEPAaTOTeHHOTO BIUTMBY 13 3HW)KCHHSM BHKIIBOBY iIKPUHOK OLNTBIN HiXK
Ha 50 % [4].

JlococeBi pubu, migaani aii XpOHIYHUX KOHICHTpPAIliM HIKEIt0,
3a3HAIOTh MOPYIIEHb (PYHKIIOHYBaHHS KPOBOHOCHOI cuctemu. Tak, y
paiimyxHoi Qoperni, Ky BUTpUMYBaiu 10 60 TOauH B KOPCTKINA BOII
npu pH 7,9 i3 Bmicrom Merany Ha piBui 15,6 mr/am®, nomiueno
301IBIICHHST TEMATOKPUTY 1 KUIBKOCTI JIaKTaTy B IUIa3Mi, a TaKOX
3HIDKCHHSI piBHS remoriobiny B cenesinHmi. IlogiOni  3minm
NOB’SI3yIOTh 3 peakuieo opra”isamy pud Ha rinokcito. CyOneranbHi
KOHIIEHTpAIIi{ HIKEJII0 TPOBOKYIOTh TAKOXK IMOPYIICHHS BYTJIEBOHOTO
i 6inkoBoro oominiB [11].

VY 7-meHHuX mociigax 3 JOCOCEBUMH pHOaMH i3 BIUIMBY Pi3HHUX
KOHIICHTpAIIii XJIOPUCTOTO HiKelo 3a Temneparypu 14-16°C BusiBieHi
TOKCHYHI JIO3H €IEeMEHTY: JUIsl paijly»KHOI (opemi JTOBXKUHOK 6 cM i
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Macoro 3 T — 25 mr/am3, s cTpyMKoBOi (opesti JOBKHHOK 8 cM i
macoro 5 1 — 30 mr/am® [2]. 3 nococeBux pub curu € GinbII CTIHKMME
J0 BIUIMBY HiKeN0, HUK aTIIAHTMYHHUK JOCOCh. AHani3 pe3yibTaTiB
JOCHIDKEHBb 13 BIUIMBY BHCOKHMX KOHICHTpAIill CHONYK HIKEIo Ha
JIOCOCEBUX JA€ MiJCTaBy BBAYKATH MEHII PE3UCTEHTHUMH PaHHI CTasii
po3BUTKy pub [5].

Crix TakoX BiAMITHTH 3HauHi MOP(QONOTriYHI Ta TiCTOXIMIYHI
3MiHU TKaHHH pHO 32 YMOB XpOHIUYHOTO BIUIMBY Hikemto. Tak, y CHTiB
CITOCTEpITaloThCsl  CIiTeTianbHl  Aerpanmaiii, 30ITbIICHHS YacTOTH
MiKHO3Y, HEKpO3y Ta TMOIIKO/UKEHb CMITeNilo, a TaKoX 3MiHH B
rernaTonuTax, KIITHHHA BakKyoJlisallis B MEYiHI[, HEKPO3 >KOBUHHUX
mpoTok. B emOpioHanbHM# 1epio] Ha cTafii *KOBTKOBO-TIEYiHKOBOTO
KpOBOOOITY PO3BHTKY CHTa HIiKeNb 32 WOro KOHIICHTpAIii y po3dnHi
0,01 mr/om® MPU3BOJUB JI0 TICTOJIOTIYHUX 3MIiH B HapEHXIMi TCUIHKH,
aHOMAaJTbHUX MITO3iB, IO BeNO M0 (HYHKI[IOHATHHHUX TMOPYIICHb
neuinku pub B momanbin mepiogu SkutTA [5]. Ilpu BUBYCHHI
CyOJleTaNbHUX BIUIMBY CYyOJETaNIbHUX KOHIEHTPALid HIKEII0 Ha
JUXAIbHY CUCTEMY paiaykHOi (opelti BUSBICHO 3HAUHE MPUTHIYCHHS
nudy3iiHOI 31aTHOCTI 3510ep BXKE Ha MMOYATKY BIUTHBY [7].

3a eKcKpewlilo HiKeJIo B OpraHi3mi puO BiINOBIJAOTH
KHANIKIBHHUK, 1 MEHIIOI MipOl0 — HUpPKH. [lediHKa, KOBUHHUIA MiXyp,
TaK camo fIK 1 3s0pa, BiAirpaoTh B JAHOMY IMPOIIECi IPYTOPSIIHY POJIb
[11]. Jerokcukartiss MeTaly 3/iHCHIOETHCS 32 JOMIOMOTOI0 KIITHHHHX
IIJICHUCTEM, 10 BKJIFOYAIOTh METaJOTIOHEIHH, JI130COMH,
MeMOpaHO3B’s13aHi Be3ukynu i TpaHynn. Kpim Toro, 3adikcoBaHO
BUJIQVICHHS HQUIMIIKY HIKEJIIO0 B HEUYTJIMBI TKAaHWHH — KICTKOBY Ta
ayckoy [10].

Ha noBexninkoBoMy piBHI pu0 3a Jii BHUCOKOI KOHIIEHTpaii
HIKEII0 Y BOJI BiJ3HAYAIOTHCS MOPYIIECHHS JIOKOMOTOPHUX (DyHKIIIN
(timo- 1 TiNepakTHBHICTBH), pPeakliii Ha BaXJIMBI XIMiYHI CUTHAIN
(cpuiiHATTS (EpOMOHIB, XapUYOBUX CHUTHANIB TOIIO). Pasom 3 TuM
CIOCTEpIraeTbcsl MOBEAIHKA CIPSMOBAaHA HA YHHUKHEHHS TOKCHKAaHTA
[11].

3aramoM MOKHA 3a3HAYMTH, IO 0I0JIOriYHA aKTUBHICTH HIKEIIO
B Oprafiami pu0 3aJeXuTh SK BiJ (i3UKO-XIMIYHHX OCOOIUBOCTEH
BOJIHOT'O CEepelOBHINA, XIMIYHOI aKTMBHOCTI 10HY MeTaiy, TaK i Bif
¢bizi00r0-0i0XiMIYHUX BJIACTHBOCTEH opraHismy pub. Ilomanbiie
BUBYCHHS BIUIMBY Pi3HUX KOHIICHTpAI[iil 10HIB HIKEJIO Ha OpraHi3Mm
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riApoOiOHTIB Mae BaXJIMBE SK TEOPETHYHE, TaK 1 MpakTHYHE
3HAYCHHS.

10.

11.

12.
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ITPOTHUBIKOBI I TEPAITEBTUYHI EQEKTHU
MOJIEKYJISIPHOI'O BOJHIO
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imeni IBana [lymos
E-mail: pokotylo_oleg@ukr.net

B ocHOBI cTapiHHS JEKHTh P 3aXBOPIOBAHb JIIOIWHH,
BKJTIOYAIOYH ATEPOCKIIEPO3, PaK, CEpLEBO-CYyIMHHI 3aXBOPIOBAHHI,
MeTa0oTIYHMI CHHJIPOM, JIEMEHLIIIO, TINIePTOHIIO,
HelpojereHepaTuBHI Ta iHON 3axBoproBaHHsA. OueBHIHO, 1€ €
OioconianeHO0 MpodiemMoro. LIo6 1omoMOrTH JMIOASM TOXHUIIOTO BiKY
SKOMOTa JIOBIIE IIATPHMYBAaTH CBO€ 3J0POB’S Ta CIPABIATHCA i3
MOCTIHHO 3POCTAOYOI0 IHTEHCHBHICTIO JKHUTTS Ba)XJIMBO TOKPAIIUTH
npodilakTUKY Ta KOHTPOJIb BIKOBHX po3naziB. B npoMy miaHi giera —
11e KOPUCHUMN 1 HETOPOTUH IMiXiJl, SKHMI JOIOMArae JIOsM MTOXUIOTr0
BIKY KHTH JOBIIE Ta OYTH 3I0POBIIIIAMH.

CrapiHHS B CHpPUSTIMBAX yMOBax 3a NPaBWIHHHUX ITiIXOIIB
3a0e3re4yye YMOBHO 3/10pOBe JOBroiTTa. CTapiHHS XapaKTepH3yeEThCs
HAKOMMYEHHIM 3pYHHOBAaHWX HYKJICTHOBHX KHCIOT, OLIKIB 1 JIMifiB,
IO YTBOPIOIOTBCS B PE3yJbTaTi MOJICKYJISIPHOTO MOIIKO/KEHHS.
BinbHO-pasukanbHa TEOpisl CTapiHHS JABHO BH3HAHA JIOMiHYIOYOIO
cepea  Teopid, MmO TOSICHIOWTH Tmporec crapiHHa. CrapiHHS
BiJI0OYBa€ThCS, KOIM KiJIbKAa 3aXMCHHUX MEXaHi3MIB HE pearyiTh Ha
HOIIKO/UKEHHS, CIIPUYMHEHEe aKTUBHUMH (opmamu KucHoo (ADK),
0cOOJIMBO B MITOXOH/pisAX. KiFOUOBMMH NMpPUYMHAMH TOIIKO/DKEHb,
CIPUYMHEHUX CTApiHHAM, € Hee(eKTHUBHICTh 1 HE3JaTHICTh IUIAXIB
3aXHCTy Ta OHOBJICHHS OpraHi3My Ha BCiX piBHsX. CTapiHHS Hampsmy
NOB’si3aHE MOPYLICHHSM BOAHOrO OanmaHcy Ta poOuThH Jroaei
NOXHWJIOTO BiKy OiNbII ypa3JMBUMH TpH 3HeBOAHEHHI. Boxa
cragoBuTth 50-70% wMacu Tina JIOOMHMA 1 HEOOXigHA JUIS JKUTTA 1
3I0pOB’S JIFOAMHU. I3 BIKOM BMICT BOAM B OPraHi3Mi 3MEHIIYETHCS
TAaKOX, IO € TNPUYUHHO-HACIHIAKOBUM  (PAKTOpPOM  CTapiHHIL
3’sBJIsIETHCS BCe OiblIe 10Ka3iB TOTO, 1[0 HABITh JIETKE 3HEBOAHECHHS
(BM3HAUA€ETHCS K BTpaTa MacH Tina Ha 1-2% depes aedinuT pinuHm)
MOXE TPHU3BECTH JIO PI3HUX BIKOBUX 3aXBOPIOBaHb, BKIIOYAKOYH
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apTpUT, KaTapakTy, OCTEOmopo3, Aiaber 2 Tuiy, TiNEpTOHIIO Ta
xBOopoOy AumblreiiMepa Ta IHIIN 3aXBOPIOBaHHS. THN BOJH, IO
MOJAETHCS K MUTHA, BiJirpae BaKIMBY POJb y BU3HAUEHHI MUTaHb
Oe3meku Ta 30pOB’Sl HACEJICHHs, MPOTE AKICTh BOAOMPOBITHOI BOAU
MIPOOBXKY€E BUKIIMKATH CTYpOOBaHICTh TPOMAJICHKOCTI, a IesAKi KpaiHu
BAMArarmTh BIJICTYITy BiJl €BPONEWCHKHX CTaHAAPTIB SKOCTI BOJU.
[TixzemHi Boau € HaWOLIBII WIHHUM 1 BaXKIMBUM PECYpPCOM MPiCHOT
BOJIM Ha 3eMJIi.

B nanumii wac moBemeHO, 10 MoJeKyisipHuit BogeHb (H 2)
BUOipKOBO TacuTh TokcmyHi A®K 1 Mae aHTHamonTo3Hy,
AQHTHOKCHJIAHTHY, TIPOTH3alajbHy Ta MpoTHaiepriuny niro. H:
HEIIOJABHO BUBYABCS B JOKIIHIYHUX 1 KIIHIYHUX JOCIIIDKEHHIX 3a
pI3HUX TIATOJOTIYHUX CTaHIiB, TMOB’S3aHUX 3 OKHUCIIOBAILHUM 1
3amMaJbHAM CTPECOM, TAaKMX SK CepleBa HEIOCTaTHICTh BHACIIIOK
OTIpOMiHEHHS, imeMis-peniepdysis, iHbapKT Miokapay, iHpapkT
MO3KY, paK, 30epiranHs Ta TpaHCIUIaHTawis cepus [1, 2, 4]. 36araueHa
BOJHEM BOJA HEIIOJABHO 3’ABUJIACA HA CBIT SIK HOBUW II€TUYHUI
Hamil, KU MOXKE TOKPAIIUTH NesKi XapaKTepPUCTUKH, TIOB’s3aHi 31
CTapiHHAM. Y KIIHIYHUX JOCTI/DKEHHSIX IiITBEPIKCHO SK BOJHEBA
BOJIa 3MCHIIYE MpPOSB 3amajbHUX peakiid, OI0 MOXe JOTOMOITH
3armo0irTd  3amporpaMoBaHid  CMEpPTI  KIITHH [2], TOKpaIIuTH
MeTa0oJ1i3M NO)KUBHHUX PEYOBHH, 3MEHIIUTH 3MOPIIKU Ta ITiABUIIATH
nesiki  ¢isionoriuni  Gyukmii  [3]. Byno BusBICHO, IO SMOHCHKI
JOBTOXHTENI MalOTh OibIl BUCOKMH piBeHb Tazy Ho y
BUIMXYBAaHOMY TIOBITpi, 1110 BKa3y€e Ha Te, II0 KUIIKOBE BUPOOHHUIITBO
rasy H > Moryio HajaTv iM IOBrOJITTS Ta 3MEHIINTH OKHCITIOBATBHHN
crpec [2, 3]. B iHmomy qocimipKeHHI BKa3aHO, 110 BUPOOJICHHS ra3y
H > B KHIIEYHHWKY € OYEBWIHOIO MPUYUHOIO 30UIBIICHHS TPUBAJIOCTI
*UTTs. CepleBo-CyJAMHHI Ta OHKOJIOTIYHI 3aXBOPIOBAaHHS, fKi €
OCHOBHOIO IIPUYMHOIO 3aXBOPIOBAHOCTI Ta CMEPTHOCTI B yCbOMY CBITI,
mo craHoBuTh moHanx 93% [1]. [latonmoriuni posmagm, Taki sK
cepiueBuil (GiOpo3, ypaXKeHHsS IEUiHKHM, 3aXBOPIOBAHHS HEWPOHIB 1
Jnia0der, NPUYMHHO TIOB'SI3aHI 3 BUIBHMUMH pajguKaiaMu, Oyiin
JOCHi[DKeHI Ha mpenmer 3axucHux edektiB H2 1 orpumano
MO3UTHBHI pe3ynbraT. lmieMis Ta mojanemia penepdysis cepus €
IHIIMMHU  PO3JaJaMH, IpPH SIKUX YTBOPIOETHCS BEJIWKa KUIbKICTh
BIIBHUX pajadKaiiB, [0 TOMIKOMKYIOTs TKaHuHH [1]. Onxe
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JIOCHIJDKEHHS [TOKA3allo, 110 BXKHBAaHHS BOJHEBOT BOJM BIPOJOBXK 6
MICSAIIIB CHPUSATIMBO BIUIMHYJIO Ha Pi3HI BIKOBI aCIEKTH, BKIIOYAI0UN
3arajJbHUl OiNlb, JOBKHHY TelIoMep i MeTaboidi3M y MO3Ky. Takox
BOJHEBa BOJAa TMOKpamlwia SKicTb cHy. [lloBigommsiocs, mio
MiJIBUIIICHE YTBOPEHHS razy Ho. y KUIIEYHHKY 3aleKUTh BiJ
MPUCYTHOCTI  HEMEpEeTpaBIeHUX BYTJIEBOMIB 1 OakTepii, mI0
BUPOOJISIFOTh BOZICHB, HA SIKi BIUTMBAIOTh JISSKI YMOBU HABKOJIMIITHBOTO
cepenoBuma. Ha paHuii MOMEHT oOmyOJIiIKOBaHO TIOHAJ THCAUY
PEIeH30BaHNX JOCIITHUIBKUX POOIT, M0 JIEMOHCTPYE IIHPOKHN
1HTEpeC 10 OioOMEeTUIHIX JOCTiKeHb H 2.
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JOCJIUKEHHSI TENATOIMNPOTEKTOPHUX
BJIACTUBOCTEI I'YCTOI'O EKCTPAKTY 3 KAHHH
CAJIOBOI JIUCTSI 3A YMOB TOKCHYHOI'O TENATUTY Y
LYPIB

Crpamkyanu B. C., Boiiko JI. A.

TepHOMUILCHKUY HAIIOHATEHUN METUYHHUN YHIBEPCUTET
imeni [.4. 'op6aueBcbkoro MO3 Ykpainu

E-mail: bojko@tdmu.edu.ua

Ha panmit wac icHye Oararo ¢akTopiB, MO0 BUKIHKAIOTh
3aXBOPIOBAHHS ~ TEYIHKHM, 30KpeMa  BIUIMB  HABKOJHUIIHBOTO
CEepeloBHINA, CIOCI0 Ta TEeMI IKUTTS Cy4acHOi IIOJUHH Ta
TOKCHUYHICTB JTiKapchKux 3aco0iB [1]. ToMy, akTyaabHUM 3JHIIAETHCS
MOLIYK HOBUX JIIKAPCBKUX 3aco0iB i3 TemnaToNpOTEKTOPHUMH
BIIACTHBOCTSMH. JIikapchKi pOCIMHHI 3aCO0M MalOTh ITUPOKUH CHEKTP
(bapMaKoJIOTriyHOI aKTUBHOCTI Ta IiIOTh MoiBaieHTHo. [lo iX ckmamy
BXOASTh MPUPOJAHI CHOJYKH, SIKIi MAarOTh BHCOKY CIODiTHEHICTh i3
JIOJICBKMM OPraHi3MOM Ta XapaKTEepPHU3YIOThCS HHU3BKUM CTYIIEHEM
TOKCHUYHOCTI Ta aJiepreHHocTi [2].

Sk MOJIETbHUMN EKCIIEPUMEHT st BUBYCHHS
reraTonpoTeKTOPHUX BJIACTHBOCTEN JTKapChKUX 3aco0iB
BUKOPUCTOBYIOTh ~ yPaKEHHS IMEYiHKA TETPaxXJIOPMETaHOM, IO
MPU3BOIUTE 7O aKTUBallli  BIJIBHOPAJIUKAJIBHUX  IPOIIECIB,
HarpoMaJUKeHHS B OpraHi3Mi €HJOI'€HHUX TOKCHHIB, SIKI YUHSTH
TOKCHYHHI BIUTUB HA CTaH IJIA3MaTHYHUX MEMOpaH renaTouTiB.

MerToro poboTu Oyno JOCIIANTH aKTHUBHICTh
opraHocnenu(iYHUX EH3UMIB IMEYiHKH 32 yYMOB YpPaKCHHS ILIypiB
TETPaXJIOPPMEAHOM.

ExcniepumenTnt mpoBefeHi Ha 42 OUMX  mIypax, siKi
YTPUMYBQJINCh Ha CTaHAPTHOMY pamioHi BiBapito THMY. Ilpu
JOCHI/DKEHHSIX Ha Iypax JOTPUMYBaJIHMCh YCiX TpaBHI POOOTH 3
xpeberHumu TBapuHamu [3]. TBapuuu Oyau possisieHi Ha 4 rpynu: 1-
a — KOHTPOJIbHI TBApUHH; 2-a — TBAPUHH, YPAXKEH] TETPaxJIOPMETAHOM
(50 % onitinuit po3uud) B 7031 1,0 Mi/kr mMacu Tina (IBOpPa3oBO —
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yepe3 JeHb), IUIAX BBEACHHS — BHYTPIIIHHOOYEPEBUHHO; 3-1 —
ypakeHi TBapUHH TETPAaxXJIOPMETAaHOM Ta JIKOBaHI TYCTHM
EKCTPaKTOM 3 JUCTA KaHHM B 1031 150 MI/Kr macu Tina, HIIsX
BBCICHHS — IHTparacTpajibHO; 4-a - ypaxeHI TBapUHH
TEeTPaxJIOPMETAHOM Ta JiKOBaHI cmiibopoM B mo3i 50 Mr/kr macwu.
Cran mma3MaTHYHUX MeMOpaH TelmaTOUWTIB  OL[HIOBaTd 32
AKTHBHICTIO BHYTPIIIHROKIITHHHUX CH3UMIB — amiHOTpaHchepas [4].

Ha derBepTunit Ta Ta CHOMHIl JE€HHb BiJl OCTAHHHOT'O BBEACHHS
TeTpaxJopMeTaHy TBApHH MiJJaBalyd €BTaHa3ili 3 BUKOPHUCTAHHIM
TiIOTIEHTAaTy HATPilo.

[Ipr ymIkomKeHHI MEYiHKH TEeTPaxJIOPMETaHOM aKTHUBHICTh
amiHoTpaHcdepe3 B CHpOBaTIi KPOBi 3HAYHO 3pOCTae€, MI0 BKazye Ha
PO3BUTOK IUTONITHYHOTO TPOIECY B JMJAaHOMY OpraHi i BHUXIiX
opra"ocrnenuigHuX EH3UMIB y KPOB.

[MpoBeneHi AOCHiKEHHS TMOKa3ajk, IO TPU PO3BUTKY
MOJIETHHOTO TOKCHYHOTO TEeTIaTUTY y CHPOBATIII KPOBI CITOCTEPIraioch
JIOCTOBIpHE 3pocTaHHS akTHBHOCTI ANAT BIJIHOCHO KOHTPOJBHHUX
TBApUH TIPOTATOM YChOro ekcrmepumeHty. Ha 7-my moOy micns
OTpPY€EHHS TeTpaxjopMmeTraHoM akTuBHICTH ANAT 3pocnma B 1,9 pasa,
MOPIBHSIHO 3  KOHTPOJBHOIO TPYNOK TBapWH. 3acTOCYBaHHS
JOCHTIDKYBAHOTO ~ €KCTPaKTy TMpPHU3BEJIO JIO 3HIKEHHS JaHOro
noka3Huka Ha 69 %. AxtuBHicTh ATAT y cupoBarili KpoBi JTIKOBaHUX
CHIIIOOpOM TIypiB 3HM3MJIAch Yy 1,7 pa3a BIJHOCHO TPYIM ypakeHUX
TBapyH.

Amnasoriyni 3MiHd BiamideHi 1 i AcAT, akTHBHICTH SKOI
micist  ypaxkeHHs BiporigHo 3pocrana (p<0,05), Ta Ha KiHEUb
eKCIIepUMEHTy 30utbimmiach Ha 61% . Ilicms  BHKOpPHCTaHHS
KOPUT'YIOUMX YHHHHKIB aKTUBHICTh CH3UMY 3HWKYBalach y
cUpoBatii KpoBi. EQEeKTHBHICTH e€KCTpakTy Oibllie MpOSIBHIACH Y
OCTaHHIN TEPMIH JTOCIIPKEHHS.

[licna ypakeHHs LIypiB TETPaxJOPMETAaHOM y MEUiHIi Pi3Ko
3HIKY€EThCs akTUBHICTH ATAT Ta AcAT, 1m0 MiATBEPIKYE HUTONI3
rermaTouuTiB B yMOBaX  TOKCHYHOTO  YpPaKEHHS  IEYiHKH
rernaToTPONHOI0 OTPYTOIO.

Ha kinenp excrnepumeHTy akTtuBHICTE ANAT Ta AcAT y
MEYiHII MiCst i1 KCeHOOI0THKA 3HU3MUIach B 1,5 pasa.
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JocniukyBaHUH €KCTPAKT 3 JIHCTS KaHHM CaJ0BOI €(EeKTUBHO
BIUIMHYB Ha aKTHBHICTH 000X €H3WMIB dYepe3 7 MHIB BiJ TOYATKY
ypaKeHHs, TiABULIYIOUM Ii MOPIBHSHO 3 YPaXeHHMH TBapUHAMH.
AxtuBHicTh ATAT y 1ie#t TepmiH migsummiacs y 1,2 paza, AcAT —y
1,3 paza. Cwunibop  BiporiZHO  TiABHWIIYBaB  aKTHUBHICTh
amiHoTpaHcdepas B 00uBa TEPMiHH JOCIiIKEHHS.

3acTocyBaHHS  €KCTPaKTy  TIPWU3BEIO 1O  BiTHOBJICHHS
MIPOHUKHOCTI MeMOpaH TeNaTOIHNTIB, 110 BKa3ye Ha
MeMOPaHONPOTEKTOPHUI ~ BIUIMB  JaHOTO  (hapMakKoJOTiyHOTO
npenapaty. EQeKTHBHICTh BHKOPHUCTAHOTO HAMH €KCTPAKTY 3 JIHCTS
KaHHHU JTO3BOJIWJIA IMiITBEPIUTH HOTO BIACTUBOCTI, Yepe3 AKi Ha HaIIy
QYMKY, pealli3yeThCsl TenaTonpOTEeKTOPHUN BIUIMB JaHOTO 3aco0y Ha
MEYiHKY.
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OF WATERBORNE PHARMACEUTICALS AND
GLYPHOSATE-BASED HERBICIDE

Ahmed Mohamed?, Khoma Vira? Yunko Kateryna®, Martyniuk
Viktoriia*, Matskiv Tetiana!, Gnatyshyna Lesya!, Stoliar Oksana®

'1. Horbachevsky Ternopil National Medical University, Ternopil,
Ukraine
2Ternopil Scientific Research Forensic Center of the Ministry of
Internal Affairs of Ukraine, Ternopil, Ukraine
3Ternopil Volodymyr Hnatiuk National Pedagogical University,
Ternopil, Ukraine
“Ternopil Ivan Puluj National Technical University, Ternopil, Ukraine

E-mail: gnatyshynall@tdmu.edu.ua

The common use of different xenobiotics, such as
pharmaceuticals, personal care products, pesticides, metals and their
combination with heating waves has increased the outpouring of
emerging contaminants into wastewater. It is well-known that
pharmaceuticals constitute a significant class of aquatic contaminants
and can seriously threaten the health of aquatic organism [3]. In
addition, eliminating these chemicals can pose a challenge due to their
typically low concentrations, their poor degradation, higher
consumption rates and the inability to be removed by the conventional
sewage treatment plants. Analysis of different pharmaceutical
categories in the influent revealed that non-steroidal anti-inflammatory
drugs (NSAIDs) were the predominant category. Among them,
diclofenac (Dcf) is listed as emerging pollutants in surface water in
Europe according to the recent Directive 2020/1161 EU and also
considered as one of the most frequently reported contaminants of
emerging concern in Ukraine [5]. However, there has been limited
research on the combined effects of Dcf along with other year-round
use organic compounds, for instance, pharmaceuticals or/and
pesticides that may leads to the creation of a novel potential
contaminant.

Bivalves, a diverse group of mollusks, have recently gained
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significant importance in various biological and ecotoxicological
research fields because of their unique life history traits: filter feeding
capacity, limited mobility and their sedentary lifestyle, etc. It makes
them good candidates as promising model organisms for
biomonitoring environmental health hazards in aquatic ecosystems,
especially in the monitoring of pharmaceuticals to observe the changes
in the concentration and distribution of these compounds [4].
Furthermore, environmental conditions, such as temperature, can
impact both the chemical and biological characteristics of
pharmaceuticals, including their metabolism and toxicity [2].
Therefore, our research is focused on the evaluation of cellular stress
response in freshwater bivalve mollusk exposed to mixture of
waterborne pharmaceuticals and glyphosate-based herbicide.

Thus, in our study we used model xenobiotics to elucidate the
characteristics of the cellular stress response in concentration close to
environmentally realistic conditions of exposure and were
correspondent to the levels indicated in the effluents of the municipal
sewage treatment plants. With this aim we treated the bivalve mollusk
Unio tumidus (Philipsson, 1788) with the mixture containing of
diclofenac (Dcf, Diclofenac-Darnitsa, 2 nM), a dihydropyridine
calcium channel blocker nifedipine (Nf, Nifedipinum Retard-Darnitsa,
2 nM) and herbicide Roundup with active ingredient glyphosate (Rn,
formulation Roundup MAX, Monsanto, USA, 33.8 pg
L!,corresponding to 80 nM of glyphosate) separately and in a mixture
at 18°C (Mix) and 25°C (MixT) during 14 days.

The Integrated Biomarker Index (IBR) was calculated
according to the indices of antioxidant defense system (superoxide
dismutase (SOD) and catalase (CAT) activities, the level of
reduced/oxidized glutathione (GSH/GSSG), the content of lipid
peroxidation (TBARS) and protein carbonyls (PC)), biomarkers of
toxicity (lysosomal membrane stability (NRR), caspase-3 (Cas-3) and
cathepsine D (lysosomal, CtDL, and its efflux, CtDe) activities,
metallothionein (MTSH) level, metals content and their ration Zn/Cu
[1]: IBR = (SOD*TBARS + TBARS*PC + PC*GSH + GSH*GSSG +
GSSG*MTSH + MTSH*NRR + NRR*CtDlI + CtDI*CtDe +
CtDe*Cas3+Cas3*Zn/Cu + Zn/Cu*SOD)/2.

The obtained data show that the response to the mixture at 18°C
(Mix) is more similar to the action of the individual pharmaceuticals
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(Dcf and Nf), while the general responses to the effect of the mixture
at 25°C corresponds to the Rn impact, mainly due to the ratio of
Zn/Cu in the MixT-group and the MT reaction in Rn-group. However,
both parameters are related to the metabolism of essential metals zinc
and copper in the tissue.

According to the results of group identification using Canonical
Discriminant Analysis, it is observed that discriminant variables of
Rn-, Mix- and MixT-groups are well separated from the set of C-,
Dcf- and Nf-groups. In addition, the last three groups are also
separated within the used parameter set by their centroids located
along the Function 2 axis (-5.240 (C), -3.744 (Dcf) and -2.782 (Nf)).
Therefore, according to the sum of the determined indices, the action
of Dcf and Nf has the least effect on the cellular response of the
mollusk, while the Rn- and MixT-exposed groups, especially at 25°C,
are clearly localized at a considerable distance from the others. This
distribution demonstrates the predominant role of the effect of 80 nM
glyphosate in the mixture and the presence of a cumulative effect,
especially for MixT-group at 25°C, which enhances the effect of
individual components.

In conclusion, the complex impact of pharmaceuticals/herbicide
mixture and heating caused some specific effects that are more severe
and opposite to those indicated in all other individual exposures.
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Relevance of research. The research of changes in the state of
the components of the pro-oxidant-antioxidant system (PAS) that
initiate the process of seed germination opens the prospect of the
possibility of regulating and correcting this stage of plant ontogenesis,
increasing the germination and friendliness of crops, is especially
relevant and economically justified in the conditions of intensification
of crop production [1-3].

Aim of the research: to identify changes in the value of
indicators of the state of the prooxidant-antioxidant system (PAS) in
the tissues of monocotyledonous plants at rest and the initiation of its
germination processes..

Methodology. Quantitative determination of indicators of the
state of PAS was performed on tissue samples of seeds of the
following plants: Panicum miliaceum L., Oryza sativa L., Avena
sativa L., Zea mays L., Hordeum vulgare L., Triticum durum Desf.
The concentration of superoxide anion radical («Oz), TBA-active
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products, cytochrome oxidase activity, superoxide dismutase activity,
catalase, the concentration of ascorbic acid, glutathione was
determined [1].

Analyzing the results of the research of PAS of Liliopsida, it
can be argued that the initiation of germination causes an increase in
the level of *O2" generation in the tissues of Panicum miliaceum L. by
38,67%, in the tissues of Oryza sativa L. — by 88,97%, Zea mays L. —
42,14%, Avena sativa L. — 72,14%, Hordeum vulgare L. — 36,36%,
Triticum durum Desf. — by 24,39%. The largest increase in the level of
ATBAy, is characteristic of Triticum durum Desf. (26,11%), the least -
for Avena sativa L. (6,09%). Germination initiation increases the
activity of cytochrome oxidase in the tissues of Avena sativa L. by
46,02%, Panicum miliaceum L. by 6,99%, in the tissues of Oryza
sativa L. — by 61,80%, Zea mays L. — 11,42%, Hordeum vulgare L. —
22,16%, Triticum durum Desf. — at 5,18%. Catalase activity is
enhanced in experimental plants by the following values: Avena sativa
L. by 75,79%, Panicum miliaceum L. by 21,04%, in tissues of Oryza
sativa L. — by 105,13%, Zea mays L. — 29,99%, Hordeum vulgare L. —
42,62%, Triticum durum Desf. — at 33,91%. By increasing the growth
of SOD experimental plants can be placed in the following order:
Panicum miliaceum L. (15,11%), Zea mays L. (23,20%), Triticum
durum Desf. (30,40%), Hordeum vulgare L. (38,46%), Avena sativa L.
(86,03%), Oryza sativa L. (91,07%). Analyzing the content of low
molecular weight antioxidants, it should be noted that the
concentration of ascorbate in the seed tissues of experimental
Liliopsida plants is on average 1,96 times lower than in
Magnoliopsida. Oats Avena sativa L., Oryza sativa L., and Zea mays
L. have the highest background level of AA, Panicum miliaceum L.
has the lowest.

Activation of germination processes increases the amount of
ascorbate in the tissues of Avena sativa L. by 15,34 times, Hordeum
vulgare L. by 9,86, Zea mays L. — by 8,15 times, Triticum durum Desf.
— 8,06 times, Oryza sativa L. — 5,23 times. The smallest increase in the
concentration of AA has Panicum miliaceum L., which is 2,74 times.
The content of GSH has a similar tendency, so the average
concentration of GSH in the tissues of experimental Magnoliopsida is
1,49 times higher than in Liliopsida. The maximum value of the
indicator for dormant seeds recorded for Avena sativa L., the
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minimum — for Zea mays L. Activation of germination processes
increases the amount of GSH in the tissues of Avena sativa L. by
16,04%, Hordeum vulgare L. — by 14,29%, Zea mays L. — by 13,48%,
Triticum durum Desf. — by 11,23%, Oryza sativa L. — 11,76%. The
smallest increase in the concentration of GSH has Panicum miliaceum
L., which is 7,81%. As a result of the analysis of changes in the
amount of low molecular weight AQ, it can be assumed that when
activating the processes of germination of AA seeds has a more
protective value compared to GSH. The increase in the concentration
of AA is more species-specific, while for GSH is more uniform.

Conclusions: the activation of germination caused an increase
in the value of the experimental average PAS as follows: for the
generation of <O, growth is 41,47%, for ATBAap — 21,64%, for SOD
— 58,62%, catalase — 68,37%, AA — 817.11% (9,17 times), GSH —
12,58%, cytochrome oxidase — 56,02%.

References

1. Baiano A., del Nobile M.A. Antioxidant compounds from
vegetable matrices: Biosynthesis, occurrence, and extraction
systems. Crit. Rev. Food Sci. Nutr. 2015. Ne 56. P. 2053—
2068.

2. Bobrova, M., Holodaieva O., Koval S., Kucher O., Tsviakh O.
The effect of hypothermia on the state of the prooxidant-
antioxidant system of plants. Revista de la Universidad del
Zulia. Ne 33. 2021. P. 82-101.

3. Xu, D.-P.; Li, Y.; Meng, X.; Zhou, T.; Zhou, Y.; Zheng, J.;
Zhang, J.-J.; Li, H.-B. Natural Antioxidants in Foods and
Medicinal Plants: Extraction, Assessment and Resources. Int.
J. Mol. Sci. 2017. Ne 18. P. 96.

202



bioximisa i monekynapua o6ionozin
UDC 502/504:57(477.81) 577.47: 504.054

MULTI-MARKER APPROACH FOR THE EVALUATION OF
NEUROLEPTIC CHLORPROMAZINE ENVIRONMENTAL
TOXICITY UTILIZING BIVALVE MOLLUSCS AS
BIOINDICATORS

Yunko Kateryna?, Impellitteri Federica?, Martyniuk Viktoriia*,
Multisanti Cristiana Roberta 2, Gnatyshyna Lesya®, Zabolotna
Maryna!, Khoma Vira®, Matskiv Tetiana®, Gylyte Brigita®,
Bednarska Innal, Panasiuk Irynal, Tymkiv Arsen?, Mazepa
Mariia, Lehkyi Volodymyr?, Zabolotna Olena!, Manusadzianas
Levonas®, Faggio Caterina?, Stoliar Oksana’

! Ternopil Volodymyr Hnatiuk National Pedagogical University,
Ternopil, Ukraine
2University of Messina, Messina, Italy
8 Nature Research Centre, Vilnius, Lithuania
“Ternopil Ivan Puluj National Technical University, Ternopil, Ukraine
°I. Ya. Horbachevsky Ternopil National Medical University, Ternopil,
Ukraine
®Ternopil Scientific Research Forensic Center of the Ministry of
Internal Affairs of Ukraine, Ternopil, Ukraine

E-mail: yunkokateryna@tnpu.edu.ua

Due to the extensive use, pharmaceuticals belong to the
micropollutants of emerging concern in the surface waters [5]. They
enter water bodies through inadequately purified wastewater from
various sources, particularly hospitals. Among them, antipsychotic
drugs have garnered special attention. The first-generation or "typical"
neuroleptics that are used to treat symptoms of plural psychiatric
disorders are known as a 'dirty drugs' [2], because, according to
complex pharmacological profile, they realize the effect on receptors
common to various phyla. Chlorpromazine (Cpz) is one of the most
popular drugs in this group. Moreover, its utilizing has a tendency to
increase due to its potential as an anti-cancer agent and antiviral
activity against SARS-CoV-2. The scant known investigations
detected its adverse effects on the aquatic species and accumulation in
their organisms [1].

Bivalve molluscs are recognized as bioindicators of surface
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water pollution. Their sessile filter-feeding lifestyle enables them to
concentrate  xenobiotics. However, the bioindication  of
pharmaceuticals is mainly focused on the oxidative stress effects,
which may occur as non-specific side effects following exposure
independently on the substance. Therefore, more information is
needed on the specific effects of Cpz, in bivalve molluscs, especially
considering the particularities of freshwater and marine indicative
species.

The aim of this study was to compare of the biochemical effects
of Cpz on the bivalve molluscs Mytilus galloprovincialis and Unio
tumidus, a valuable bioindicators of marine and freshwater quality
correspondingly. Two low (pM and nM) Cpz concentrations (Cpz 1:
12 ng LY Cpz 2: 12 or 18 ug L) were administered to mussels for 14
days. The set of studied parameters included the cytotoxicity indexes
(enzymes of apoptosis and lysosomal membrane stability),
oxidative/reductive  stress  responses, low weight thiolome
functionality, and biotransformation-related enzymes in the digestive
gland.

The lysosomal membrane stability as a most verified index of
cytotoxicity decreased prominently in both exposures and both
species. However, the enzymes of apoptosis demonstrated the species-
dependent responses. In the M. galloprovincialis, both exposures
caused the prominent increase of cathepsin D activity within
lysosomes and its efflux. Caspase-3 was up-regulated in Cpz Il group
of M. galloprovincialis. In opposite, in the U. tumidus, the total and
extra lysosomal activity of cathepsin D was not changed or decreased
(efflux in the Cpz 1-group), and caspase-3 activity was not changed or
decreased (in Cpz 1-group). The activity in phase 1 of
biotransformation, as exemplified by CYP450-dependent EROD,
increased exclusively in the Cpz | group of M. galloprovincialis and
Cpz 2 group of U. tumidus, whereas glutathione S-transferase activity
increased in both exposures of M. galloprovincialis and decreased in
both groups of U. tumidus. These particularities reflected the different
sensitivity or even different adverse outcome pathways in two
organisms subjected to the same stress.

The evaluation of stress response have shown that in both
applied concentrations and in both species, Cpz provoked the
misbalance of superoxide dismutase (SOD) and catalase (CAT)
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activities, when SOD activity increased or did not change comparing
to control value, while CAT decreased, provoking the increased
production of H,O,. Correspondingly, it was detected an elevated lipid
peroxidation (TBARS) and increased level of protein carbonyls (PC),
particularly in the Cpz 2 groups in both species of molluscs. On the
other hand, the level of reduced glutathione (GSH) increased in both
exposures and in both species. The level of GSSG increased only in
the Cpz 1 group in the M. galloprovincialis. Consequently,
GSH/GSSG ratio was elevated in the Cpz 2 group of both species and
in the Cpz 1 group of U. tumidus, indicating the elevated redox-
potential of thiols. It also was indicated the increase of the
concentration of low weight stress-related-proteins metallothioneins
(both total and metalated forms). Importantly, the typical response of
these stress-related proteins is the loss of Zn with the increase of the
part of apoform [3]. However, in the present study, the metal-binding
capacity of metallothioneins increased due to the high redox potential
within the cells.

A comparison of the magnitudes of anti- and pro-oxidative
manifestations (SOD+CAT+GSH)/(TBARS+PC+GSSG)
accomplished for marine mussel indicated a pro-oxidative shift in both
exposures. Consequently, in this study we confirmed the oxidative
injury as an typical sign of adverse effect independently of the nature
of stressor. In these circumstances, low weight cellular thiols, that
have rather high concentration, can provide the antioxidant support in
the tissue. Importantly, the ratio of NADH/NAD", indicated in the U.
tumidus, increased substantially. This manifestation accompanied by
the reductive strengthening of thiols was specific for the Cpz effect
and probably can be explained by its inhibitory effect on the electron
transfer activity at respiratory complex | [4].

These findings show that Cpz induces similar non-specific
symptoms of stress in the marine and freshwater bivalves, whereas the
adverse outcome pathways related to the enzymes of apoptosis and
biotransformation were specific for each species. The higher Cpz
concentration caused the exhausting of the responses of detoxification
system, particularly in the U. tumidus.
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OCHOBHI XBOPOBM TA LIKIJTHUKHN COHAILLIHUKY
OJHOPIYHOI'O (HELIANTHUS ANNUUS L.)

Binommuska X., ®enyc V., lem’ssaunk O., Mockamok H. B.

TepHOMITbCHKHI HAITIOHAILHUHN TIEIarOTiYHUN YHIBEPCUTET
imeni Bononumupa ['HaTioka

E-mail: moskalyuk@chem-bio.com.ua

Consiauk  omuopiunmii  (Helianthus annuus L.) oxmma 3
HABaYJIMBIIIUX CLIBCHKOTOCHONAPCHKUX KYJIBTYP, K8 BUPOLIYETHCS
IUTsL OTpUMaHHs oilii, OlomanmBa Ta KOpMY I TBapWH. YKpaiHa
MpOTSATOM  0araThOX PpOKIB 3aiiMae TEpeloBI MO3HWIlTi OO0
BUPOIIYBaHHSI Ta EKCIOPTY COHSIIHUKY. Came TOMy MOCIBM i€l
KyJBTYpH 3aiiMalOTh 3HA4Hy YacTHHY CUIBCBKOTOCHOAAPCHKUX
3eMelb. 3a HapOJAHOTOCTIOAAPCHKOIO IIHHICTIO Ta 3HAYEHHSM BiH HE
MOCTYMAETHCS TAKUM IUPOKO TOMIMPEHUM KyJIbTypaM SK TIICHHIIS,
KyKypy/a3a Ta cos.. [IOpiBHSHO 3 IHIIMMH OJIHHUMH KYyJIbTYpaMu
COHSIIITHUK JIa€ HAMOIMbIIMH BuUXiA omii 3 oquHMmi Turomti (750 kr/ra y
cepeHbOMy TO KpaiHi). Ha consmmaukoBy oniro mpunagae 98%
3arajbHOr0 BUPOOHHIITBA Oii B YKpaiHi [2].

TakoX COHSIIHMK — BHCOKOpEHTa0eIbHa Ta BHUriAHA B
€KOHOMIYHOMY IUIaHI KyJbTypa. BUpOOHHIITBO COHSIIHMKA CHPABIISE
CYTTEBHH BIUIMB Ha e(eKTHBHICTh (YHKIIOHYBaHHS yciei ramysi
pocnuHHMNTBA. Brcoka 3akymiBenbHa IiHAa HA HACIHHS W€l KyIbTYpH
pOOUTH ii EKOHOMIYHO BUTITHOO JUISI BUPOILYBaHHSI, CIIPHSE TiTHOMY
E€KOHOMIKH rocnofapcTB. [1onUT Ha COHSIITHUK i COHSIIHUKOBY OJIFO
CYTTEBO HE 3MEHIITYEThCS TIPU 3POCTaHHI ITiH.

OpHak OUTBIIICTh MPUXWIBHUKIB II€T CITBCHKOTOCIIONAPCHKOL
POCIIMHU CTHKAIOTHCS 3 MPOOJIEMOI0 MIKIHUKIB 1 XBOPOO y MociBax
consixa. ILIKIZHUKY i XBOPOOH CTAIOTh MIPUUUHOI HEA000PY YpOKaIO.
i ocsATHEHHsSI BUCOKUX YpOXKaiB epmepaM HEOOXiTHO OOpOTHUCS 3
iHQEeKIisIMA Ta MIKiIHUKaMH, SKi CYTTEBO 3HWXKYIOTh YPOKaHHICTB.
3aBAsSKH TPaMOTHOMY Ta CBO€YAaCHOMY JIIKYBaHHIO BTpaTa BPOXKAIO
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3BOJUTHCS JIO MiHIMyMY.

OCHOBHOI0O METOI0 HAIIOTO OCIiKEHHS Oylo AeTanbHiIe
MpoaHati3yBaTH BUIU MIKiIHUKIB 1 XBOPOOU COHSIIHUKY, PO3TIISIHYTH
HETaTHBHI HACTIJKW BIUIMBY MATOTCHHUX OpPraHi3MiB Ta e(eKTHBHi
CIocoOm 3aXUCTy TOCIBIB.

Po3mmpeHHss TOCIBHUX IUION[ COHSIIHWKY, IOPYIICHHS
CIBO3MIH, CKOpOUYEHHsI NepioJy TOBEpHEHHS KyJIbTYpH Ha Micle
MONIEPEIHBOTO  BHPOLIYBaHHS, sKe BiAOyBaeTbcd B  OCTaHHI
JeCATHPIYYS TPU3BEJIO J0 MAaCOBOTO YPaKEHHS POCIUH XBOPOOAMH.
XBOpoOH MPHU3BOASATH 10 HEA0OOpY B cepennboMy 20-25% ypoxaro,
a y okpeMi poku 10 50% i Ginbine. Ha coHsmHuMKy 3apeecTpoBaHO
nonHaz 80 xBopoo [1].

XBOpoOW COHANIHUKY 3aJ€KHO BiJl MICI[I PO3BUTKY MOJKHA
NOUIMTH Ha Taki rpymu [6]:

- XBOopoOu KopiHHs (KOopeHeBol mmiiku) — Oina ramie (Sclerotinia
sclerotiorum (Lib.) de Bary), BOBYOK COHSIIHHKOBHIA
(Orobanche cumana Wallr.), raune npopocTkis;

- xBopoOum ctebma — anprepHapio3 (Altemaria alternate (Fr.)
Keissler), Beprunmiso3 (Verticillium dahliae Klebahn), domos
(Phoma macdonaldii Sacc.), domorncuc (Diaporthe helianthi M.
Munt. Et al.);

- xBopoOwu JmcTst — ipska (Puccinia helianthi Schw.), mecripasxus
6opomancra poca (Plasmopara halstedii Novot), cenropios
(Septoria helianthi ElI. et Kell.);

- xBopoOu kommmka — Oima (Sclerotinia sclerotiorum (Lib.) de
Bary) i cipa (Botrytis cinerea Pers.) rHWwib, IUTCHSIBIHHS,
HecnpapkHs OopomrHrcta poca (mepenocropos) (Plasmopara
halstedii Novot).

Ha mnommpeHHs KOXHOrO BHIY XBOpPOO Yy Imepury uepry
BIUIMBAIOTh TOTO/IHI YMOBH pOKy. Hampukia, mpoxorioaHa, I01oBa
Morojia CHpUSTHME TIOHNIMPEHHIO TIePEHOCIIOPO3Y, XBOPOOH, sKa
ypaxae y BCi (ha3d pO3BHTKY POCIMH COHSIIHUKY. Y pa3i psCHUX
JOLIIB Ta BHCOKOI BOJIOTOCTi TMOBITPS JIMCTKU, cTeOna, KOpeHi
COHSIIIHUKY MOXYTh ypaxKyBaTtucsi OO0 Ta Cipol0 THHILIIO,
¢dboMo30M. 3a MiABHINCHHS TEMIIEpaTypyd 1 BOJOTOCTI MOBITPS
MOJKJIMBE OCEPEAKOBE MOMIUPEHHS (POMOIICHUCY, 3a 1e(ilUTy BOJIOTH —
ipKi.

Hdns  GoporsOM 3 TpuUOKOBUMH XBOpOOaMH  COHSIITHHUKY
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BUKOPUCTOBYIOTH (DYHTILIW/M, TO3BOJICHI JO BUKOPUCTAHHS B Y KpaiHi.
OpHUM 13 BaXJIMBUX EJIEMEHTIB CHCTEMH 3aXHCTy € BHM3HA4YECHHS
ONTUMAJILHUX CTPOKiB 00poOku ¢yHrinuaamu. [lepex mouatkom
npoBeleHHS O0O0poOOK cmiJy 000B’S3KOBO BHU3HAYUTHCH 3 BUAOM
3aXBOPIOBAHHS, a ¥ pa3i OAHOYACHOI MOSBH JEKIIHKOX 30yIHUKIB HA
pocnuHi, oOpatn QyHTimMA, sSkWii Mae ABI abo Oinblme miF0YnX
pedoBuH [6]. B Hamomy perioni HaWOUIBII MKIATUBUMU €
HeCrnpaBKHs OopomHUCcTa poca (mepoHocnopos), Qomorcuc Ta
anprepHapios [1].

ConsiiHUK B YKpaiHi CXWIBHUN 0 TIOUIKOJKEHHS MoHa 60
pi3HUX BUAIB MKiAHUKIB. KiacugikyloTh YOTHPH OCHOBHI TpyNH
KOMax-IIKiTHUKiB [4]:

- IIKiZHUKHW JHCTS — tyuHuid metenuk (Margaritia sticticalis L.),
yopromosoxiBka (Vanessa cardui L.), momuHOBa IMKaaKa
(Psammotettis striatus), kamycrsiHa coska (Mamestra brassicae
L), coska-ramma (Autographa gamma L.), remixpusoBa
nonenuis (Brachycaudus heliychrisi Kalt.), tpurcu, capanosi;

- IOKIZHUKH cTeOeNl i KOpEHIB — COHSIIHMKOBA IIMITIOHOCKA
(Mordellistena parvula Gyll.), koBanuk wopuwuii (Athous niger
L.), osuma coBka (Agrotis segetum Shiff) ta consmHUKOBMIA
Bycau (Agapanthia dahli Richt);

- IIKIIHUKA HAaCciHHS Ta KOIIWKIB — COHSIIHWKOBAa BOTHIBKA
(Homoeosoma nebullum Den. and Schiff)), nucrorpusyui
COBKHM, KJIONK Ta BOTHIBKAa COHSIIHUKOBA (Homoeosoma
nebulellum L.).

- IIKiJHUKH OPOPOCTKIB — Miuisk mimanuii (Opatrum sabulosum
L.), xoBamuk mociBuuit (Agriotes sputator L.), koBanmk
mmpokuii  (Selatosomus  latus F.), miBmenHo  cipuit
(xyxypym3stauit) nosronocuk (Tanymecus dilaticollis GfA),
cremoBuii  1BipkyH (Gryllus desertus Pall), xamyctsHka
(Gryllotalpa gryllotalpa L.), auduHKd mWIOiLiB Ta *KYKiB-
YOPHHUIIIIB, TYCEHHULI COBOK TOLIO.

OCHOBHI ~ HACHiAKK  BiJ  BIUIMBY  WKigHUKIB  [5]:
MOIIKOJDKYIOTBCSL  JIUCTS, CTeOJI0, KOIIMKH, KOpEHeBa CHCTeMa
POCIIMHY; HETaTHBHUHN BIUIMB IIKiJTHUKIB HA MPOPOCTKH TPU3BOIUTH
Jo ix 3arubeni; pocivHa HE MOYKE HOPMAaJIbHO PO3BUBATHCS 1 POCTH;
3HW)KYETBCS  SKICTh ~ MPOAYKIIT Ta  MOCIBHI  BIACTHUBOCTI;
MOIIKOJKYIOThCSI HACIHHS, 3HIKYEThCS TXHsI Maca 1 sSIKICTh MPOAYKIIiT;
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3MCHIIYEThCS PIBEHb BMICTY ONIMHOCTI. Y JESKMX BHUIAJKaX
BiJI3HAYAETBCSI 3arn0eib MOJIOJUX POCIUH, Yy JeSKHX MacoBe
BUJIATaHHS TIOCIBiB, HEA0OIp yposkaro Moxe nocaratu 10 55%.

HAns  mpodinakTUKK — 3aXBOPIOBaHHS  BaXKIMBI  370pPOBUI
MMOCIBHUM Martepian Ta HasIBHICTh TEHETHYHOI CTIMKOCTI; KOHTPOJb
pPO3BUTKY Oyp’siHIB (B T.4. OOKOIIyBaHHS KpaiB TMOJIB), a TaKOX
Ha/I3BUYAHO BAXKJIMBHM € KOHTPOJIb PO3BUTKY KOMax-IEPEHOCHHUKIB,
peTenbHa OCHOBHA 1 MeEpeAnociBHA 00poOKa TIPYHTY; BHECEHHS
IHCeKTHIMOIB 1 CICMiaJlbHAX TpernapariB; JOTJISIA 3a IOCIBaMU;
nepeanociBHa 00poOKa HACIHHEBOTO Martepiany MNpOTpYHHHKaMU;
MiBUIICHHS ~ CTPECOCTIMKOCTI Yy  POCIWH;, IOTPUMaHHS  BCiX
arpoOTEXHIYHUX PEKOMEHAIIIH.
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MOCIBHI IKOCTI HACIHHS INIIEHUALI M’SIKOi
(TRITICUM AESTIVUM L.) 3A BILUIMBY PEKYJbTUBAHTY
KOMIO3UIIMHOI'O TREVITAN®

Ulzennzens A. 1O., 2llIBapray B. B., 'IIuxa C. B., 'fOunxo M. b.

'TeprominbCchKHMit HALIOHATBLHUI MEIATOTIYHUN YHIBEPCUTET
imeni Bononumupa ['HaTioka
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OpHi€l0 3 OCHOBHUX TNPOJOBOJIFYHMX KYJIBTYp Ha IUIAHETI €
menuns m’ska (Triticum aestivum L.). Cepen 3epHOBHX KyJIbTyp Ha
il BUpOOHHMIITBO y CBiTi Hpumagae TpeTs dacTuHa. llmeHwns m’ska
TaKO)X € OCHOBHOIO Ta HAalypOXalHIIIOK 3EPHOBOIO KYJIBTYPOIO
VYkpainu. AKTyalbHOIO TPoOJieMOr0 010JI0Tii € po3poOka MexaHi3MiB
MiBUIICHHS i TMPOMXYyKTUBHOCTI. BakmMBUM 3aBHAHHAM Cy4acHOTO
CITBCBKOTO TOCIIOApCTBa € CTabiTbHE HApOIIyBaHHA OOCSTIB
BUPOOHMIITBA BUCOKOSKICHOTO IPOJIOBOJIBYOTO 3€pHA MIICHMIN s
3a0e3MeUYeHHs]  3pOCTal0uMX MmoTped  JepkaBU Ta  XapyoBoi
MPOMUCIIOBOCTI. BakmuBuMm  ¢akTOpoM MJBUINEHHS HACiHHEBOI
MPOJYKTHBHOCTI MIICHUIIl € TOMIIIISHHS 11 MiHEPAILHOTO KUBJICHHS.
B ymoBax BiliHM OCHOBHMM YMHHHKOM (hOPMYBAHHS arpOTEXHOJIOTIN
MIIEHUII MMOBUHHA CTATH €KOHOMISl pecypciB, TaKOX BHKOPHUCTaHHS
€KOJIOT1YHO Oe3MeYHNX IMperapariB OpraHiYHOTO MOXOMKeHHS [3], sKi
MiIBUIIYIOTh MPOAYKTHBHICTH POCIHH, MOJIMINYIOTh IX SIKICTh Ta
CIpUAIOTH OioJorizariii 3emiepo0cTBa.

Ha nOpoayKTUBHICTH KyJBTYPHMX POCIMH CTaTHCTUYHO
BIpOTIZIHO  BIUIMBAIOTh TOCIBHI SKOCTI HaciHHi. Bim skocti
HaciHHeBoro Matepiany Ha 30 % y cy4acHOMY arpOBHpPOOHMIITBI
3aJIeKUTh MaWOyTHIH ypoxkadl KymeTypu [4]. Ilapamerpu skocti
HACIHHS PETJIAMEHTYIOThCS JepKaBHUM craHnaproM Ykpaiau JICTY
4138:2002 [2].

Meroro pobotu Oyso JOCHIIWTH TOCIBHI SKOCTI HACIHHS
nmeHnni  M’sakoi  sApoi  ¢opmu  copry Kyintyce 3a  oOpoOku
pekynbTHBanTOM KomnosuiiiauM TREVITAN® (PKT).

JocmipkeHHs: npoBeieHo B JiabopaTtopii ¢iziosorii pociuH i
MikpoOiosorii  TepHOMNIBCHKOr0  HALIOHANBHOTO  IEAAaroriyHOro
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yHiBepcuTeTy iM. Bononumupa ['HaTioka 3 MIICHUIEI0 M’SKOIO SPOi
¢opmu copty Kyintyc. Copt KyiHTyC XapakTepu3yeTbcs OCTHCTHM
CKJIaJHUM KOJIOCOM, HAJIEXKUTh [0 PI3HOBUAY €pITPOCIEPMYM,
CepeAHbOCTUTIINI, BUCOKOBPOXaiHUH, 3aHecenuii 1o Peectpy copriB
pociima  Ykpaimm B 2015. PKT pospoommo TOB «TPEBITAH
VKPAIHA» sBimmosimro mo TV V  20.1-44141048-002:2021.
[Mpenapat 3rigao 'OCT 12.1.007 BigHOCATH m0 peuoBuH |V kmacy
HeOesnekn (Mano HeOe3levyHuX), Ma€ OpraHidHe IOXOKCHHS,
PEKOMEHIIOBAHO 1O BHUKOPHCTaHHA B CUIBCBKOMY T'OCHOAAPCTBI.
[Ipemapar 3apeectpoBano (BucHoBok... Ne 12.2-18-1/6845 Bin
02.04.2021 p.) B JAepkaBHIM CaHITaApHO-CIIAEMIONOTIUHIN CIyx01
VYkpainu. Jlo ckiagy mpenapaTty BXOASTH OpTaHidHi pedoBwHHA (55-75
%), TymiHOBI Ta (yJBBOBI CIIOJNIyKH, HITporeH, Qocdop, Kaii,
Bojopo3unnHi comi Ca, Mg, Fe, Mn, Zn, Cu, Co [1]. EkcnepumeHT
mpoBoawan y nBox Bapiantax: Kortpoms i1 Hocmim (PKT). VY
7a00paTOPHUX YMOBaX BH3HAYaIM CXOXKICTh HaciHHs (%) mmeHui
m’sikoi 3a JICTY 4138 -2002 [2]. Hacinuas muieHuii M’sIKOi BapianTy
KouTposb 3B0JIOKYBaIM TUCTHILOBaHOW Bojoro, a Hocuix (PKT) —
1,0 % po3suunom PKT i Bnpogosx 4 ron. BUCYLIyBanu 3a KiMHATHOI
TEMIIepaTypu 0 TOBITPSIHO-CYXOTO CTaHy. Y POCTHJIbHI KaMepu Ha
GiNbTpyBalbHUIA — Mamip, 3MOYEHHH JAMCTHIBOBAHOKI  BOJOIO,
po3mimyBamu mo 100 HaciHMH i B TepMOCTaTi MPOPOIIyBAIN 3a
temneparypu +22 °C BrnpomoBxk 7-mMu 1i0. BusHaueHHs cxoxkocTi
HACIHHS MIICHUII M’SKOI MEPIINiA pa3 MPOBOAWIN Ha 3-TiO, a IPYrHid
—Ha 7-My po6u. [locnian 3aknafand y YOTUPbOX MOBTOPEHHSX.

Ilin wac mocmiIpKeHHs, YIPOJOBXK CeMH [i0, KOXHOI 00U
BU3HAYaJIM KUIbKICTh ITPOPOCIIOTro HaCciHHA mineHwmIili. Ha ocHOBI 1100
Oo0YHCITIOBaNM  IIBWJAKICTh TMPOPOCTAHHS HACIHHS MINCHUII 32
dopmyroro Ilinepa ta : E=Ni1S1+ N2Sy+...+ NuSm / N1+no+nm, ne: E —
cepelHsl IMBUAKICTH NPOPOCTaHHS HACIHHA, Ji0; N — KUIBKICTh
NPOPOCTHNX HACIHUH 32 100y y JIeHb MiJpaxyHKy; M — KiHmesa jo0a
nmipaxyHKy;, S — TepMiHH mpopoctraHHs. [lapamerep npy:kHOCTI
NpopocTaHHA HaciHHsA mmeHuni copry KyinTyc oOuumcmioBanu 3a
dhopmyIioro:

D=B/S,

ne: D — nmpyxHicTe mpopocTtaHHs, %; B — kiHIEBa CXOXiCTh
HaciHHs, %; S — KiIbKicTh 110 mpopocTtanHs [5].

JlabopaTropHy CXOKICTh HACiHHsS IIIICHUIN M’SIKOi TaKOX
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BU3HAYANM y IUIACTMACOBMX MaieTax Ha cyoOctpaTi (yHiBepcaabHHI
IpyHT). )1 1[pOTO TYHKH TMajeTiB HAOMBAIM TPYHTOM 1 B KOXKHY 3 HUX
Ha rmuOuHy 1 cM BuciBaim mno 1-ii HaciHuni. Yepes 7 nib
MiIpaxoByBaJIM KiNBKICTh TNPOPOCIMX HACIHWH 1 OOYHMCIIOBAIN
CXOXKICTh HAaCIHHS.

CratuctnaHy OOpOOKYy HaHWX EKCIIEPUMEHTY BHUKOHYBAlM 3a
JIOIIOMOTOF0 KOMIT FoTepHoI porpamu Microsoft Excel.

Y pesynbraTi AOCHIIKEHb BCTAHOBJICHO, 110 00pOOKa HACIHHS
MIIeHAII M K01 sipoi ¢opmu copty KyiHTyc mepen ciBOoro BrmnBaia
Ha 1oro 1adopaTopHy cxoxicTb. 3a BruBy npenapary PKT mokaznuk
CXO0’KOCTI HACIHHS MIEHHUII ITiJ] Yac Mmepuioro BusHaueHHs (3-1s 106a)
CTaTUCTUYHO BiporimHo mimBummses Ha 11,4 % (Kontpomp —
87,8+0,5; Jocmixg — 97,8+0,4° %). Ha 7-my mo0y cxokicTb HaciHHS
BU3HAYANN Y POCTHIBHHX Kamepax Ha (ibTpyBaJbHOMY Mamepi i B
IUIACTUKOBUX THajeTax Ha rpyHrocymimi. BceranoBmeno, mo 3a
nepeanociBHoi 00poOku HaciHHS PKT cxoxicte sipoi mmeHuIi Ha
¢inpTpyBansHOMY manepi 3pocna Ha 1,7 % (Kontpoms — 98,1404,
Hocnin — 99,8+0,3 %), a Ha rpyHTOCYMIIlI B MajeTax — CTATUCTUYHO
BiporizHo Ha 5,5 % (Kontpoms — 94,8+0,4; Hocmix — 100,0+0,0%).

BapTo 3a3HauMTH, 110 MOKA3HUKKM CXOXKOCTI HACIHHSI MIIICHUIL
M’sikoi spoi popmu copry Kyintyc Ha 5-Ty Ta 7-My m00u He
BifpisHsimca. ToMy aisl BU3HAYEHHS JAPYXKHOCTI MPOPOCTAHHS
HAcilHHA MH BHUKODHUCTAIM MapaMeTp 4acy MpopocTaHHs 5 nio.
Bcranosneno, mo 3a BukopuctanHs PKT BuSBICHO TEHICHINIO 0
OLIBII PY>KHOTO MTPOPOCTAHHS HACIHHS APOI MINEHHUINI 13 MEHITUM Ha
8,1% mnepiogoM NpopOCTaHHS.

Otxe, mepennociBHa  o0podbka  PKT  momimmrysana
JIOCITI/DKYBaHI ITapaMeTpH MOCIBHUX SIKOCTEH HACIHHS MIICHUII M’ SIKOT
apoi Qopmu copry KyiHTyc. PexympTHBaHT KOMITO3UITIHUIA
TREVITAN® € nepcneKTMBHMM  IIPENApaToM  OPraHi4HOro
MOXOJDKEHHS JUIsI 3aCTOCYBaHHS Y TEXHOJOTiSIX BHPOILYBaHHS
KYJIETYPHHUX POCIIHH.

Crucok mitepatypu
1. Mzenmsens A. 1O., [Tuga C. B. PexkyIbTHBaHT KOMIIO3HIIHHUI
Trevitan™ — HOBHI KOMIUIEKCHHM TIpemapar st 00poOKu
HaciHHA 1 mocaxkoBoro Mmarepiany/ Exo @opym — 2021:
30ipka Te3 JomoBijel V creniaai3oBaHOoro MiXXKHAPOIHOTO
3amnopizpkoro exornorignoro gopymy,( 14 — 16 Bepecus 2021
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p.). 3amopixoks: 3amopi3bka TOProBO- NMPOMHUCIOBA TalaTa,
2021. C. 45-46.

2. JCTY 4138:2002. HacinHs CiIbCBKOTOCTIONIAPCHKUX KYJIBTYP.
Metoau Bu3HaueHHa skocTi. [Uumuuuit Bim 28.12.02]. Kwuis:
HepxcmoxuBcrangapt Ykpainn, 2003. 173 c.

3. Mapwmyne JI.O., Hosak H.II. PosBuTok opraniuHoro
BUpOOHUIITBAa B YKpaiHi Ha 3acamax koomepauii. Exonomika
AIIK. 2016. Ne 9. C. 26-32.

4. Ha 3amiTKy arpapisM: aHami3 AKICHHX IMOKa3HUKIB HACIHHA.
URL: https://www.fitolab.volyn.ua/ informuiemo/314-
100220201

5. TIlanactok O., [lanacrox P. BrumB ymoOpeHHS Ha MOKa3HUKH
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YMaHCHKHI HalliOHAILHUH YHIBEPCHUTET CaJ[iBHUIITBA

E-mail: zhilyak@i.ua

[ToyaTkoBUM eTarmoM MoJIepHi3alii BHPOIIYBaHHS OCHOBHHUX
3epHOBUX KYJIBTYP € CK30TCHHEC BUKOPHCTAHHS MPUPOJIHUX
PETYIATOPIB POCTY Ta HAHOAOOPWB IS TEPEIIOCiBHOT 0OpOOKH
HaCiHHS. SIKOCTI MOCIBHOrO Marepiaiy MIICHHUI 03UMOT MPHUIIISIETHCS
ocobnmBa yBara, 3Ba)Karoud Ha BHCOKY WMOBIPHICTH TPOPOCTAHHS
HAaciHHA Yy CTPECOBHX KIIMAaTHYHMX YMOBax Ta HEOOXiJHICTh
(dbopMyBaHHS 3UMOCTIHKHUX TOCIBIB. Ilopsia 3 UM, CydacHI BUMOTH JI0
arpoHoMivyHo1 6iodoprudikaimii pocIMHHOT TPOMYKIi epeadadarTh
BIIPOBA/KCHHS CKOJIOTI1YHO-O€3MeYHNX, JMJI€EBHX Ta EKOHOMIYHO
BUTIIHAX 3aXOiB TiJ Yac BUPOIIYBaHHS CLIbCHKOTOCIOJIAPCHKIX
KYJBTYDP.

Ha croroani HaiOinbm mommpeHuMH 3acodamMu Mozamdikaii
MEPeaNnoCciBHOT OOpOOKM HACiHHS € CTHUMYJSTOPH pPOCTY 3
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MikpogoOpuBamu. Bce Oinpll BakIMBHM IX CErMEHT CTa€ B
€KOJIOTIYHOMY KOHTEKCTI MEHIIOTO BHUKOPHCTAaHHS Y CITBCHKOMY
TOCHOJAPCTBI TMECTHLUAIB 1 arpecMBHHX arpoximikaTiB. CydacHi
ACTMeKTH  BOPOBALKCHHS  (QITOCTHMYISTOPIB  30CEpeKeHI  Ha
JIOCSITHEHH] KOMEPIIHHUX CTaHAAPTIB SIKOCTI MPOIYKIIil 1 ITi IBUIICHHI
JKMTTE3ATHOCTI POCIMH. X TNpaKTUYHE 3HAYEHHs TMONArae y
(dbopMyBaHHI CTaqMX arpocHCTEeM, CTiHKMX JO OIOTMYHOTO Ta
a0iOTUYHOTO CTpECiB, 30KpeMa, B yMOBaxX 3MiHH Kiimary [1].

BaxxmmBo i 30epekeHHs CTaOUTBHOCTI BPOXKAK0 3EPHOBHX
KyJIbTYp [IOTIOBHIOBATH BMICT  €JEMEHTIB  JKHMBJICHHS, TOMY
(GyJIbBOKMCIOTH 1 MIKpoJoOpMBa BKIIIOYAIOTh TEXHOJOTIT  iX
BuponlyBaHHs [2]. DynIpBOKHCIOTH HEOOXiTHI Ui TEPETBOPEHHS
MIHEpaTbHUX CHOMYK HA OpraHiuHi, $Ki OyIyTh 3aCBOIOBATHCS
pocnunamu [3]. Kumar et al. (2020) BcTaHOBIIEHO, IO MICISA BHECECHHS
(GyITEBOMICHHX JOOPUB 301TBITY€ETHCS BMICT JOCTYITHOTO 30Ty, KaJifo
ta ochopy [4]. Bukopucranus ¢(yITbBOKHUCIOT TO3BOJISE 3MEHITUTH
MECTUIMTHE HAaBaHTAXXCHHS Ta e(eKTUBHE IiJ yac BUPOILYBAHHS B
3a0pyJHCHUX IPOMHUCIIOBUX 30HAaX [5], 3MEHIIye MOTIMHAHHS
POCITMHAMH TOKCHYHHUX CIIONYK XJIOpPY Ta KaJMifo.

Ha cporogHi HemocTtaTHhO BHBYCHA MIpoOJieMa CTIMKOCTI
HACiHHS Ha CTajil MPOPOCTaHHS [0 MECTUIUAHOrO crpecy. s
€KOJIOTIYHOT'O BEJICHHS CLIbCHKOTO TOCHOAAPCTBA BU3HAYCHI IIepeBaru
BUKOPHCTaHHS (DITOTOPMOHIB 3 METOIO iHTeHCH(IKaIlii pOCTy POCIIHH.
30kpemMa, BCTAHOBJICHA POJIb AyKCHHIB JJIS IHAYKIII MOAUTY KIITHH
KopeHeBoi cucreMu. OOpoOKa iHA0I-3-0ITOBOIO KHCIOTOK HACIHHS
NIISHUI] CTUMYJTIOBAJIa PICT MPANOPLEBOro JHUCTKA, a caMe HOro cyxy
Macy Ta Iuiomnly. AJie BHCOKa J103a IHZOJUI-3-OLITOBOI KHCIOTH
(50 mr/kr) mocmabmoBana picT pociuH. J[o CKaamy 3amaTeHTOBAHHMX
cymimedi Uil TIepenociBHOI OOpOOKM HACiHHS — TpaguIliitHO
BKITIOYAIOTh AyKCHHH, 30KpeMa, |-Ha(THI-0I[TOBY KUCIIOTY.

VY crani (i3i00TI4HOT 3pUIOCTI HACIHHIO NMPUTaMaHHA HHU3bKa
METa0OMITUYHA AaKTHBHICTb, TOMY JUI1 peali3alii NOTeHLialy
NPOAYKTHBHOCTI PEKOMEHAYIOTh OOpOONATH MOCIBHUI MaTtepian
AHTHCTPECOBUMH PETYJISITOPaMH POCTy. B  maHoMmy acmekti sk
€KOJIOTTYHO-0€3IEeYHHUH PErYJIATOP POCTY PO3TIISIAETHCS OYpIITHHOBA
kucnoTa. Ha paHHiX cTaisix po3BUTKY CXOAM 3 HACiHHSA, 00p00IIeHOTO
OYpIITHHOBOIO KHCJIOTO MAIOTh IiJIBUIIEHY PE3UCTEHTHICTh JI0
OCMOTHUYHOT'O MIOKY, BHCOKOi TEeMIIepaTypH 1 TAaTOreHiB. 3arajiom
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BIIMIYaIOTh CTUMYINIOIOYMHA edeKkT OypIITHHOBOI KHCIOTH Ha
IHTCHCHUBHICTh JHMXaHHS MPOPOCTAIOYOT0 HACIHHSI, MOOLTI3aIlio
OpraHiYHUX PEYOBHUH i MiABUIIEHHS 3UMOCTIHKOCTI POCIIHH.

Besnepeyno, mo 3acTocyBaHHS IJsl MEPENNOCiBHOI 0OpoOKH
HACiHHS  PerymsiTopiB  pOCTy  pI3HMX  MexaHi3MiB  mii 3
MIKpOEJIEeMEHTAMH — BKJIUBUN (aKTOp MiABUINCHHS amanTaIliiHuX
MOYKJIMBOCTEH POCIIMH Ha MOYAaTKOBHX €Tamax pocTy Ta GpopMyBaHHS
BUCOKOI iX TPOAYKTHUBHOCTI Yy IiJIIOMy. AKTHBI3allisi POCTOBUX
MIPOIIECIB Ta OINTHMI3allisl >KWBJICHHS CXOJlIB — OCHOBHA CTpaTeTis
yIpaBIiHHS A7 €PEKTHBHOTO BUPOLIYBAHHS ClIbCHKOTOCTIOIAPCHKUX
KYJIBTYpP Y PI3HUX IPYHTOBO-KJIIMAaTHYHAX YMOBaX.

3acTocyBaHHs TIpemapaTiB Ha OCHOBI (DyJIBBOKHCIOT Ta
PETYIATOPiB POCTy — e(DeKTUBHUHN crocid perymsiii MopdoreHesy i
MPOAYKTHBHOCTI MIICHHIII O3UMOI.

Mertoro gocmimkeHb OyJ0 BHBYEHHS BIUTUBY IEPENNOCIBHOI
0o0poOKM HaCiHHS TMIIEHHWII O03WMOi TaKMMH TMperaparaMu, SK
OynpBorymin  (xematHe go0puBo), 1-HadTHI-OITOBA  KMCIIOTa
(aykcun) 1 OypmTHHOBa KHCIOTa (OIOTEHHHWH CTHUMYJSATOP POCTY,
aJIanTOTeH) Ha IPOPOCTAHHS 1 O10METPUYHI MTapaMeTPH CXOJIB.

VY nociiai 0ya0 BUKOPUCTAHO MIIEHUIIO 03uMy copTy JlasypHa,
HaCiHHS — TepuIoi penponykiii, opuriHatop — [HCTUTYT (hizionorii
pociun 1 renetukn HAH VYkpaimnm. B  mpomeci pocmimkeHb
BUKOPHUCTOBYBAJIM JIAOOPATOPHI 1 CTATUCTUYHI METOIH.

BcraHoriieHo, 110 3a MEPEANOCIBHOrO HamouyBaHHs y 1%
po3unHi OyIBBOTYMIHY ITi[BUIILyBajiacs €HEPTis MPOPOCTaHHS HACIHHS,
CX0I¥ MicTuiu Oinplly yacTKy cyxoi pedoBunH (17-18%), mopiBHsSHO
00pobkoto HaciaHs 0,025% pozumHom OypmrtuHOBOI Kucinotu (14-
15%) abo 1-vadTi-omnroBoto kucnoror (12-13%). 3a nmoka3HukaMu
e”eprii npopoctanHs (96%) 1 cupoi mMacu KOpeHiB 7-A€HHHX CXOJiB
(6,387 r/100 mr.)  edexTuBHOWO Oyna KOMOIHaIs mpenapariB
OyneBorymin 1 l-HadTHi-onToBa KHcnora. HaiiOinmpimi  3aranpHa
noexuna (12,37 cm) i cupa maca 7-nernux cxofiB (11,462 /100 mir.)
Oymu micnsg  cymicHOi oOpoOku  HaciHHS ~ DymnbBOryMiHOM i
OYpIITHHOBOIO KUCIIOTOK. 33 CYKYITHICTIO JJaHUX (POPMYBaHHS CXOJIIB,
PEKOMEH/Iye€ThCSI  KOMIUIGKCHA — TIEpEeAIociBHa  00poOKa  HaciHHA
nieHnni 03uMoi OyIBEBOryMIHOM CYMICHO 3 OYpPIITHHOBOIO KHUCIIOTOIO
1 1-HadTH-01ITOBOIO KUCIIOTO. HeedekTrBHOWO Oyiia 00poOKa Juiie
1-Ha(THIT-OLITOBOO KHCIIOTOO (25 MI/7).
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BATATO®YHKIIOHAJIBHI HAHOYACTKH AK MOKJINBI
HAHOIIECTUIIU U B CIJIbCBKOMY I'OCITIOJAPCTBI

Kurkeuu H. B., I'natiox T. T.

IncTuTy Ty Mikpobiosiorii i Bipycosorii im. JI.K. 3adonornoro HAH
VYkpainu, Kuis

E-mail: nataliaziti@gmail.com, gnatuktatiana@gmail.com
3acrocyBaHHSI MECTUIUJIIB MOXXE JIETKO CIPUYMHHUTH HU3KY

npobieM exonoriuHoi Oe3mekH, sKi CEepHO3HO OOMEXKYIOTh CTAINN

PO3BHUTOK CYYacHOTO CUIBLCHKOT'O TOCHOAAPCTBA. 3HAYHMH MpOrpec y

HAHOTEXHOJIOTISIX JIO3BOJIMB TIOCTIHHO PO3BHBATH CTpATEril 3aXHCTY

pocnuH. CTBOpPEHHsT MIKPOEJIEMEHTHHUX TIpernapariB Ha OCHOBI

HaHOYACTOK Mae€ 0arato mepesar, BKIIOYAIOUHM iX Kpalle NOTJIMHAHHSI
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Ta TPOBIAHICTH POCIMHAMHM, IMOKpalleHy e(eKTUBHICTh, 3MCHILICHE
JIO3yBaHHSA, BIJCTPOYEHY PE3UCTEHTHICTh, 3MEHIIECHHS 3JIUIIKIB 1
3aXHCT BiJ MPHUPOAHUX BOPOTIB, 30€pEKEHHS KOPUCHHX KOMax Ta
MiABULICHHS IMyHITETY pociuH [3].

Jlesski HaHOYACTKM MaroTh crenudidHi aHTHOaKTepiadpHI abo
IHCEeKTHUIIIHI  BIIACTUBOCTI Ta  MOXYTh  BHKOPHCTOBYBATHCS
Oe3mocepelHbO SIK AKTUBHI KOMIIOHEHTH NecTHHWAiB. Hampukian,
BIJOMO M0 HAHOYACTKM Cpi0djla MOXYTh KOHTPOJIIOBATH pPaHHIO
xBOpoOy TOMATiB 1 30iTbIIyBaTH CBIXY Macy Ta BMICT XJopodiry B
nomimopax Ha 32,58% i 23,52% BignoBimHO. 3aCTOCYBaHHS
HAHOYACTOK OKCHIYy Marifo ICTOTHO mpurHiuye Ralstonia
solanacearum, 30yaHuKa OaKTEpialbHOrO B’SIHEHHS TOMATiB, 1
3HIDKYBAE 1HJEKC TOMIUPEHHS XBOpoOH [2].

Hamu BuU3HAueHO, W0 HAHOYACTKM OKPEMHX XIMIYHHX
€JIEMEHTIB, SKi OTPUMaHI METOAOM EIEeKTPOXMIIYHO1 absIii, Taki K
(Ag, Co, Cu, Bi, Se, J,, Pb, Al, Ni, V, Cr;, La, Cd, Ce, S, Li) MoxyTh
JIi€BO BIUIMBAaTH Ha TMPEJCTaBHUKIB HAaWOUIBII TOMMPEHUX 1
arpecuBHUX (iTonaToreHHUX OakTepii — 30yIHHKIB OakTepio3iB
pocnuH [1]. Anme gis TakuX HAaHOEIEMEHTIB HE NEpMaHEHTHA, a
BUOIPKOBa CTOCOBHO TIEBHHUX BHJIIB a00 MaToBapiB 30yIHUKIB XBOPOO
pocaud. Tomy mopanbln JOCHIDKCHHS OyJid CHpsSMOBaHI Ha
CTBOPEHHS  DPI3HOMAaHITHHX KOMIUIEKCIB  HAHOEIEMEHTIB s
30UTBIIEHHsT iX aKTMBHOCTI MPOTH (iTomaToreHiB. B mociimkeHHsX
OynM BUKOPHCTaHI Taki KOMIUIEKCH HaHoeneMeHTiB sk Al+Ni+V,
J+S+Bi, Cu+Co+l,Se, Li+Ag, J+S+Se+Br, Se+Li+Co+Cu; Se+Li;
Se+S+Li+Cu+Co, J+S+Se; S+Se Ta inmi. [loeqHaHHS HAHOYACTOK
Oyio 37ifiCHEHO HE3aJIe)KHO BiJ] CTYINEHsS iX AaKTUBHOCTI TPOTH
OakTepiaJbHUX POCIUHHHMX IMAaTOTEHIB. AJDKE TaKe IMOEIHAHHS MOXE
BUSIBUTHCH JI€BUM 3aBISKH CHHEPTrii HAHOEJIEMEHTIB NPH SKOMY
JOCSATAEThCA TIOCHJICHHSI MMO3UTUBHOIO pe3yNbTaTy iX BIUIMBY Ha
30yqHUKA.

AKTHUBHICTD YCiX KOMIUIEKCIB, SIKi TECTYBalHCA, MEPEBipsIIach
K B HAaTMBHOMY CTaHi, TaK 1 €KCIIEPUMEHTAIbHUX PO3BEICHHSX i3
po3paxynky Bifg 200 mu go 500 mur Ha 1 rekrtap. JlocnmimpkeHHs
MPOBOJAUINCH B  Ja0OpaTOPHMX yMOBaxX 13  BHKOPHCTAHHSAM
CTaHJAPTHUX METOJIB BHM3HAYEHHS YyTIMBOCTI MIKPOOPraHi3MmiB /0
pEUOBHH  XIMIYHOTO TIOXOJDKCHHS. B sSKOCTI  TecT-KyJIbTyp
BUKOPUCTOBYBAIMChH IPEJCTABHUKN HAWOUIBII BIJIOMUX arpecHBHHUX
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¢iTonaroreHHUX OaKTepiid, AKi MOLUIMPEHI Ha CUTLCHKOTOCIIOAAPCHKUX
monmsax Ta camax Ykpaiaum. Illtamm 30ymHUKIB OakTepio3iB Oymm
oTpuMaHi 3 Kojekuii ¢itomaToreHHHX Oaktepid [HCTHUTYTY
Mmikpobiosnorii i1 Bipycomnorii im. A.K. 3a6onotrnoro HAH VYkpainu:
Pseudomonas syringae — YKM B-1027'=ATCC 19310=NCPPB 281=
IMB 8511- momidar, 30ygHUK IUISIMACTOCTEH IIMPOKOTO KoJia
CLIBCHKOTOCIIOJAPCHKUX Ta KBITKOBHUX POCIIHH; Pseudomonas
fluorescens- IMB (Bimmin ¢ironarorennux Oakrepiit) -8573 -
msMucTocTi Ta M ki rawii; Pectobacterium carotovorum - YKM B-
1095" = ATCC 15713 = ICMP 5702 = IMB 8982 — nomnicar, 30yaHuk
THATI3HA ~ [IMUPOKOTO KOJIA CIIbCHKOTOCTONAPCHKUX Ta KBITKOBHX
pociun; Xanthomonas campestris pv. campestris — YKM B-1049 =
IMB 80035 - 30yaHMK CyauHHOTO OakKTepiody IIHPOKOrO Koja
cinecbkorocnoaapcbkux pocnut; Clavibacter michiganensis  subsp.
michiganensis — IMB B-10; (Bimain ditonarorennux 6axrepiii) — 10,
- OakTepiampHUI paK TOMaTiB Ta IHIIMX MAaCIEHOBHX, Oypa
IIMHCTICTH miepito;  Agrobacterium tumefaciens (Rhizobium vitis) —
YKM B-1000 = IMB (Biggin ¢itomatorenHux Oakrepiit) 8628 —
BUKJIMKA€E MyXJHHUA Ta HEKpo3W ¢/T pociuH; Pantoea agglomerans —
CLIBCBKOTOCTIONAPCHKUX pocinH, nmonidar IMB B-9049.

BinbIIicTh TECTOBAaHUX HAHOYACTOK, IEPII 32 BCE TaKUX, fK J2,
S, Co, Se, BUABISAIOTH JOCTATHHO BUCOKY aKTHBHICTH MPOTU TECTOBHUX
¢itomaroreHHNXx OakTepiii B HaTMBHOMY craHi. [lpm posBenenHi
HATHBHUX IperapaTUBHUX (OPM HAHOYACTOK aKTHBHICTH OJHHUX TPYII
€JIEMEHTIB 3MEHIIYETHCS, a y NeSIKUX 3HHKae. HaiiMeHm uyTIMBHMU
MiKpoopraHizmMu Oyiu 0 HaHodacTok Ag Ta Br, Hanouactku CO ta
Cu BusBsutM akTuBHiCTH mpoTu Agrobacterium tumefaciens sk B
HATUBHOMY CTaHi, Tak 1 B NEBHOMY po3BeaeHHi. OpHak, Tpeba
BIIMITUTH, IO aKTHUBHICTh HaHOYAcTOK CU MpOTH IHIIMX TAaTOTEHIB
IIBUJIKO Tajiajia Mpu TUTPALIii.

Byno Bu3HadueHoO, 10 CTBOPEHHS KOMIUICKCIB HAHOCJICMEHTIB Ha
OpraHiyHOMY HOCII 3HaYHO PO3LIMPIOE KOJIO YYTIMBUX JO HHUX
NaToreHHUX Mikpoopranizmis. Haiibinpm wyTnuei g0 Oijbmmocti
CTBOPEHUX KOMILICKCIB JKOBTOIMIIMEHTHI (iTormaToreHn Xanthomonas
campestris pv. campestris, Clavibacter michiganensis  subsp.
michiganensis, Pantoea agglomerans. JlomoBaHHS HaHOEICMEHTIB
cpibia 10 HAHOKOMIUICKCIB HE Hece CHHEepPreTHM4YHOi i
®iromatorern pomga Pseudomonas — BigomMuit sAK HaA3BHYANHO
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CTilikui 110 Ail PI3HOMAaHITHUX 3acO0IB 3aXHCTy POCIMH XIMIYHOTO
NOXO/UKEHHA. ToMy OTpHMaHi pe3yiabTaTH MIONO YYTIMBOCTI IX
MPEJICTABHUKIB JI0 HAHOCJIEMEHTIB 1 1X HAHOKOMITEKIICIB (J2+S+Se+Br,
Al+Ni+V ta J+S+Bi) Hag3BU9aitHO MO3UTHBHI.

IlpoBenaeHi  MOCHIMKEHHS  JO3BONMIIA  BH3HAYHTH  PSI
HAHOKOMIDIEKCIB, AKi MOXYTh OyTH HAHKpamor© OCHOBOIO s
MOJANBIIOTO CTBOPEHHsI AI€BUX TpenapariB NpoTH 30yTHHKIB
0aKTepio3iB POCIHUH.

JlomoBaHHS 10 TakuX 0a30BHX KOMIUICKCIB I1HIIAX OKPEMHUX
eJeMeHTIB ab0 iX MO€JHaHb JJO3BOJHUTH CHPSMOBYBaTH MaiOyTHi
mpernapaTi sK MPOTH TIEBHOTO KOJIa PI3HOBH/IIB TMATOTCHHIB, TaK 1
MPOTH TEBHOTO BUAY 30yMHUKA MiJ 4ac 3araibHOi emiditoTii abo
ypaXKeHHsI TIOCIBIB OKpeMoro paiioHy abo o0xacTi eHIeMiYHHM
OaktepiozoM. TakUM YHMHOM 3aCTOCYBaHHs HAaHOTEXHOJOTIYHUX
KOMIUIEKCIB € OJTHUM i3 MEPCIEKTUBHUX HAMPSIMKIB Y POCITHMHHHUIITBI
Ta CLIBCHKOMY TOCITOJIAPCTBI.
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BIIV/IUB COJIBOBOI'O CTPECY HA CUMBIO3 MEDICAGO
SATIVA 3 PU30BISIMU TTPU YPAYKEHHI
@ITOINATOI'EHHUMU AXOJIEIIJIASMAMMU

Kopookosa K. C., 3aToBcbka T. B.

IHcTuTyT MikpoOionorii i Bipycomorii iM. J[.K.3a6omotHOTO
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IcHye 3Ha4HA KITBKICTH BIIOMOCTEH MPO ITiABUIIEHHS CTIHKOCTI
pOCIMH 10 CTPEC-YMHHHUKIB Pi3HOI TMNPHUPOAM 1 AaKTHBALIlO
MPOTEKTOPHUX CHCTEM Yy BIAMOBIAS Ha ix miro. [IpoTe peakist pociuH
Ha CyMapHi MPHUPOJHI YNHHUKH 1 MUISIXW TiABHUINEHHS TOJIEPAHTHOCTI
10 (ITOMAaTOTEHHUX MIKPOOPraHi3MiB B yMOBaX KIIMaTHYHHX 3MiH
BHBYEHI HEOCTATHEO.

I'pyHTyrounch Ha OTPHMAaHMX HaMH paHille AAHUX IIOJ0
NPOTEKTOpHOI  Jii  OynbOOuKkoBUX  OakTepii MPOTH  TPOSIBIB
diTorutasmo3y Medicago sativa, B ymoBax cosipoBoro crpecy (50MM
NaCl) mocmimkyBanu e(EeKTHBHICT MITaMiB PpI3HHUX T'€HOTHIIIB
Rhizobium meliloti i3 BiZMiHHOIO COJBOBOIO  TOJCPAHTHICTIO:
edexTHBHUN BHpOOHMYMI 1wTam 425a (sax craHmapr), A9 (3
MiBUIIEHOI TOJIEPAHTHICTIO) 1 comeuymmBuid 1mram  AKS7.
BcTaHoBIEHO, IO B 3aCOJICHOMY CEPEIOBHII POCIHMHH JIIOLEPHH
MOCIBHOT, OKpeMO 1HOKYIbOBaHI IITamMaMH pu300ill 13 Ppi3HOIO
gytnusicTio g0 NaCl, manu 3maTHICTE yTBOpIOBaTH cuM0io3 i3
pu300iIMH 3 MPOIYKYBaHHAM a30T(IKCYBATBHUX OYIBOOYOK, MPOTE
Horo eQeKkTUBHICTh TNepeBakalla y BapiaHTaXx CTaHAApPTHOTO 1
ToJIepaHTHOro ImTaMiB. CliJi 3ayBayKUTH, IO I[i TOKA3HUKH OyJIn
MEHIIIMMH 32 KOHTPOJIbHI (y HE3aCOJNIEHUX BapiaHTax).

VY BapiaHTax Aochigy i3 JOJATKOBUM 3apaXKEHHSIM POCIHMH
(biTOaTOreHHOIO axoJIETIa3MOI0 Acholeplasma laidlawii
var.granulum 118 migx BOJIMBOM  MiABHIICHHOTO  3aCOJICHHS
BinOyBayocss MPUILBUALICHHS MPOSBIB O3HAK (iTOIIa3MO3y Yy BCIX
BapiaHTax 3 pU300isMH pi3HUX TeHoTuHiB. [IpoTe BCTaHOBIEHO, IO
POCIMHM JIIOLIEPHH Yy cHUMOIo3i 3 pu3odisMu A9 3 MiIBHIICHOIO
TOJICPAHTHICTIO JIO 32COJICHHS BETE€TYBaJIM JIOBIIE, HIXK 1HII JOCHTiIHI
BapiaHTH. 32 yMOB IUTYYHOTrO (HiTOILIa3MO3Y 3a PE3yJIbTaTaMH aHaNli3y
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MOp(POMETPUUHUX MOKA3HUKIB 1 1HAEKCY TOJEPAHTHOCTI TaKOX Oyio
MIATBEPIKEHO, MO TPH 3aCOJCHHI CEepeIOBHINA POCIHHU JIOICPHH
MOCiBHOI, 1HOKYNBOBaHI pHU300isIMH BCiX TCHOTHIIIB, Mald Tipii
MOKa3HUKH, HDK POCIHMHHU, BUPOILICHI Y CTaHJAPTHHUX yMOBax, MpoTe
BapiaHT 13 0OpPOOKOIO COJE-TOJIEPAaHTHUM INTaMOM pu300iii OyB
BITHOCHO KpammM fK 0e3 iH(iKyBaHHS axoierria3Mamu, TaKk 1 y
BUTIAJIKy IITYYHOTO 3apaKeHHs axoJeria3MaMu.

Omxe, npu BupolryBanHi M.sativa B yMoBax colbOBOTO CTpecy
HETaTUBHI HACITIJIKU U1 POCIMH MOKHA JIOJIATH IUIIXOM YTBOPEHHS
cuMO0103y POCIIMH 3 pu300iAMU — e(DEKTHBHUM i COJIC-TOJICPAHTHUM
mITaMaMM, MpoTe ypaxeHHs (iromnasMaMu B TaKHX yMOBax
MPU3BOAUTH 1O 3MEHIIEHHS TPOTEKTUBHOTO edeKTy pu3o0ii
BHACIIIOK iHTep(depeHInii TBOX CTPECOBUX HAaBaHTAXEHb — a0iOTeHHOI
1 610TeHHOT TPUPOIH.

YK 631.5+635.615

AI'POTEXHIYHI NPUIOMU BUPOILIIYBAHHS KABYHA
3BUYAUHOI'O (CITRULLUS LANATUS (THUNB.) MATSUM.
ET NAKAI ) B YMOBAX 3AXIJTHUX OBJIACTEN YKPATHH

Kpageus M. 5., I'punak JI. P.

TepHONIBbCHKHIA HAI[IOHAIBHUN TIEIarOriYHUN YHIBEPCUTETY
imeni Bonomumupa ['HaTioka

E-mail: kravets@chem-bio.com.ua; hrytsak1972@gmail.com

Kasyn 3suuaiiauii (Citrullus landtus (Thunb.) Matsum. et Nakai)
— OCHOBHA OalllTaHHA KyJbTypa, 4YacTKa SKOi B 3arajbHidl IUTOLI
OamTaHHUX B YKpaiHi Ha cbOronHi ckiagae Ommspko 75 %, abo 51,3
tuc. Ta. OCHOBHE BUPOOHHUIITBO KaBYHIB J0 HEIaBHHOTO Hacy OyIo
30CepeIkeHe y rocnojapcTax 1Box 30H — Creny i Jlicocremny, muroma
Bara y 3arajJlbHOMy BHPOOHHMIITBI CKJiajajia BianoBigHo — 73,2 Ta 25,8
% [3]. IIpoTe, anamni3 jaHUX YKpaiHCHKUX Ta 3aKOPIOHHUX JOCHTiJHUKIB
MokKaszaB, 110 3a ocTaHHi 30 pOKIB cepenHsl piyHa TeMIlepaTypa Ha
MaTepuKoBii yacTuHi Ykpainu migsuimmiacs Ha 1,2 °C. HaiiOunbie
3pOCTaHHS CIIOCTEPITaocs B3UMKY Ta JIITOM: 3UMa CTaJia TeIUTIIIOK Ha
14 °C, a mro — Ha 1,5 °C [1]. 3a manmmu BcecBiTHBOT
METEOPOJIOTiUHOT OpraHi3ailii OCTaHHI TPU POKW CTAllM HANTEIUTIIIUMUA
B icTopii crocrepeskeHHs. Lli kiiMaTudHi 3MiHM KIIIMaTy J03BOJISIOTH
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BUpOLIyBaTyd OalliTaHHi KyJIbTypH, 30KpeMa, KaByHa 3BHYAMHOTO, Y
HEXapaKTEePHUX IS HUX arpoKIIMaTHYHHX 30HaX Ykpainm. Oxpim
TOro, y 3aximHoMy perioHi YKpaiHu mNepeBakaloTh 3a IUIOUICHO Cipi
OII/I30JICHI TPYHTH Ta YOPHO3eM TUNOBHH [2], AKi 3a (i3uKo-XiMiyHI
XapaKTepUCTUKHU (IIUTFHICTE BEPXHHOTO TOPHU3OHTY, BOJOIIPOHHUKHICTH,
KHACJIOTHICTh BOJIHOTO PO3YHHY, TMOXHBHHN PpEXHUM) BiANOBIIAOTH
enadiuvauM motrpebamM kaByHa 3BuyaiiHOro. OpHaK, YCHIIIHICTH
BUPOLIYBaHHS M€l arpoKyJbTypH Yy HETHIOBHX arpoKITiMaTHYHUX
YMOBaXxX 3aJIeXKHUTh Bif ii aZanTHBHOTO IMOTEHIAy Ta arpOTEXHIYHUX
npuiiomiB. Tomy, Mera Hamoi poOOTH mMoONsrac y cucTeMaTu3auii
arpoTEeXHIYHUX MpPUHOMIB KyJIbTUBYBaHHS KaByHa 3BuuaiiHoro (C.
landtus subsp. vulgaris), BUKOPHCTaHHS SKHUX PO3MIMPIOE MOKIUBOCTI
HOro BUPOIYBaHHS B arpOeKOJIOTIYHUX YMOBaX 3axiTHOTO PETioHYy.

3’sicOBaHO, MO0 OCOOJIHMBOCTI TEHOTHUITy IHKOTO BHUIY KaByHa
nmo3Bonmn BuBecTd ToHaM 100 HOBMX COPTIB KaByHa 3BHYAalHOTO i3
MIMPOKHAM JTiaria30H €KOJOTIYHOI TUTACTHYHOCTI J0 BIUIMBY a0iOTHYHUX
YUHHUKIB.

HleruienHst po3caay KaByHa Ha IUIAIIKOBUE rapOy3 (Lagenaria
siceraria Stanld) HajeXuTb 10 METOMIB, SIKi BUKOPHUCTOBYIOTHCS LIS
MIiJBMIIICHHS BPOXXAaWHOCTI IUIOMAIB Ta CTIHKOCTI 70 OIOTUYHUX Ta
abiotnuHmx crpeciB. [apOy3 HaJEXKHUTh JIO XOJNOJOCTIMKHX POCIHH,
TOMY TpHIICIUVICHHS € e(EeKTUBHUM IPUIOMOM  ITiIBUICHHS
XOJIOZOCTIMKOCTI po3caay KaByHA. 3aBISKU INPUILEIUICHHIO KOpEHEBa
cHCTeMa y PO3caJl MOXKE PO3BHBATHCS HABITh 3a TEMIIEPATYPH IPYHTY
+5 °C. IlleruienHs Ha rapOy30By MiALIENTy 3MIHIOE €KCIPECiIO T'eHiB i
MIPU3BOINTH 0 301NBIIEHHS BMICTY TONiaMiHIB, 3MIIIHEHHS CHCTEMH
AHTUOKCHJIAHTHOTO 3aXMCTy, CTallmizaiii MeMOpaHH 1 TOM’SKIICHHS
OKHCHIOBAJIBHOTO CTPECY, BUKJIMKAHOTO XOJIOJIOM, & TAKOXK TOKpAIIlye
NOTJIMHAHHS MakKpo- Ta MIKPOEJIEMEHTI 3 TIPYHTIB. Y JIMCTKax
MIPUIICTUICHOT po3caau 30UIBIIYETHCS BMICT XJIOPOMUTY, 3HUKYETHCS
PE3UCTEHTHICTh MPOAUXIB 0 aOIOTMYHHUX CTPECIB, MiIBHILYETHCS
¢doToxiMiuHa aKTUBHICTH 1 (OoTOCHHTETHUHHMK MeTabomizmM. Bubip
MiAmeny J03BOJISE LIJECIIPSIMOBAHO BIUIMBATH Ha BMICT LyKpY,
CTIHKICTh POCIHH JI0 OIOTHYHOTO CTPECY, CIIPUYMHEHOTO KOMaXaMH-
HIKiTHHKaMK 1 XBopoOamu [4]. ToMmy, 3aCTOCYBaHHSI IIbOTO METOIY
JIO3BOJISIE paHillle BHUCAKYBAaTH PO3caly, NMPUCKOPHTH 1HTEHCHBHICTD
poCTy  KyWIiB, INBUAIIE OTPUMYBaTH BpoXkKai 1 30UIBIIMTH
MPOYKTHBHICTh POCIIMH y JBIUi.
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Jo 1me oAHOro arpoTeXHIYHOrO TPHIOMY  HAJICKHTh
BHUPOILYBaHHS KaByHa y IPOMHCIOBIH KyJIbTypi 3a BHKOPHCTAaHHS
poscamHoro crnoco0y. IlepeBara Takoro Meromy mnojsra€ B OilbII
PaHHBOMY OTPHMAHHI MEPIIMX IUIOIB MOPIBHAHO 3 THMH POCIUHAMH,
SKI PO3BUBAIUCS 3 HACIHHA y BiAKpuToMy IpyHTI. [Ipm poscagHOMY
croco0l BUCAaOKK KyJIbTypa MEHINE TOIMIKOMKYEThCS IIKITHAKAMHU Ta
MiKpOOpraHizMaMu, o 0coOINBO aKTyaJbHO 33 BUPOIILYBaHHS Y HOBUX
arpoKIiMaTHYHUX YMOBaX, y TOMYy 4YHCcHi, W 3axiJHOMYy perioHi
Ykpainu.

3HAYHO MiJBHMLIMTH SIKICTh PO3Caid KaByHa, Yy TOMY YHCIi ©
npuiernyieHoi Ha rapOy3i, MOXKHa 3aBIsSIKM ONTHMI3alii CBITIOBOTO
pexxuMmy 1 BUpomryBaHHS. /I mBOTO JOCTaTHRO y TEIUTHIN, J€
MATPUMYETBCSI  CEPEHBOI0O00BA  IHTEHCHBHICTH  TPUPOIHOTO
ocBiTiieHHs Ha piBHi 340 MKMOJIB'M 2:¢ ! B 0071aCTi (POTOCHHTETUYIHO
aKTUBHOI pajiaii, 10AaTKOBO po3caay 1o 12 Tof. M0ASHHO YIPOIOBK
10 mHIB OCBITIIOBaTH 3MIIIAHUMHM CBITJIIONIOAAMH 3 IHTEHCHBHICTIO
citia 100 MkMONb M 2:¢c !, y CKiai SKOro KOJBOPU CIIEKTPIiB
XOJIOJHOTO O1JI0ro, YepBOHOI'O Ta CHMHBOIO CIIBBIiTHOCATBCA sk 1:2:1.
Take momaTkoBe MOOCBITICHHS POCIVH KaByHA CIIpHsE 30UTHIICHHIO Y
HUX OiloMacH 1 JOBKHMHH KOPEHiB, JIHIHHOMY 3pOCTAaHHIO YHCTOI
HIBUAKOCTI (POTOCHHTE3Y, 30UIBIIEHHIO BMICTY PO3YHHHOTO IIYKpY,
KpOXMaJio Ta OLIKIB TOPIBHAHO 13 PO3Calor, MO0 pocia JHIe 3a
HPUPOTHOTO OCBITIICHHS [6].

Jo 1me oxHOro arpoTeXHIYHOTO TNPHHOMY, SIKUHA JIO3BOJISIE
PEryJroBaTHCSl PICT Ta MPOTYKTHBHICTH POCIMH KaByHa B YMOBax
BONHOTO JAe(iluTy, HANKHUTh IX KOJIOHI3aIis apOyCKyJSIPHOIO
Mikopu3or (AM). AM mokpalilye BposKaiHICTh TUIO/IB 1 e)eKTHBHICTh
BUKOPHUCTAHHS BOJM POCIMHAMHM KaByHa 3BHYAHHOTO, BUPOIICHOIO B
YMOBaxX BOIHOTO CTpecy. Y pOCIMH KaByHa, IO POCTYTh B YMOBax
JIOCTaTHLOIO 3BOJIOXEHHS, KojoHizamis Glomus versiforme ge 3minroe
MOp(OMETpUYHI TIapaMeTpH TMAaroHiB, MOPIBHIHO 3 KOHTPOJILHOIO
IpyIol0, OAHAK 3HAYHO MOKpAlLIly€ PO3BUTOK KOPEHEBOI CHUCTEMH
HE3aJIeKHO BiJl BMICTY BOJIOTH Y IPYHTI, 30aJ1aHCOBY€ PO3MO/LT eHeprii
MK (POTOXIMIYHUMH Ta HE(POTOXIMIYHIMH TPOIIECAMH, 110 3a0e3redye
BUCOKY (DOTOCHMHTETHYHY aKTHUBHICTH 1 3amolirae IOIIKOIKCHHIO
(OTOCHHTETUYHOTO  amapary; MmBHLIye  eQEeKTUBHY  poOOTy
AHTUOKCHJIAHTHOT CHUCTEMH Ta TMOKpAIlye€ OCMOPEryJsiifo. Yci i
KyMyJsTUBHI ~ edexkTH cuUMO0iody AM  3pemrTor  MiJBHIIYIOTh
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HOCYXOCTiHKicTh po3caau [5].

OTxe, y HETHIIOBUX JJIsI BUPOIIYBaHHS KaByHa 3BHUYAHOTO
arpoKIIMaTHYHHUX 30HAX, aJANTHBHUMA MOTEHITIAT Ta BPOKAHHICTh HOTO
POCITHH MOYXHAa 3HAYHO TMIJABUINATH 33 BHUKOPHUCTAHHSI HH3KH
arpoTEeXHOJIOTIYHUX TIPUIOMIB, a came: IIEIJICHHS po3caay KaByHa Ha
wisimkoBuii - rapOy3  (Lagenaria  siceraria Stanld); BukopucTaHHS
PO3CaZHOTO CIOCOOY Ui CTBOPCHHS IPOMHKCIIOBUX —IUIAHTAILIH;
JOAAaTKOBE JIOOCBITIICHHSI PO3CaJIM KaByHA Y MEpioJ BUPOILYBaHHS i1 B
Terumni 1Mo 12 Tox. miomeHHO ymhpomomk 10 AHIB OCBITIIOBATH
3MIIIIAHUMH CBITJIOAI0aMU 3 IHTEHCUBHICTIO cBiTia 100 MKMOJB M
2.¢cl y cknaai SKOro KOJbOPU CIIEKTPIB XOJNOAHOTO Oinoro (mikopa
JIOBXKUHA XBUIII TIpu 452 1 561 HM), yepBOHOTO (TTiKOBA JTIOBKHWHA XBHUITI
mpu 659 HM) Ta CcHHBOrO (TKOBa JOBXKHHA XBWII TpH 452 HM)
CHiBBiIHOCATBCS K 1:2:1; KOJOHI3alisg POCIUH apOyCKYJISIPHOIO
MIKOpPH30¥0.
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BILIUB IHOKYJIAILIT MIKOPU3HUMHU
APBYCKYJISIPHUMMU I'PUBAMMU HA PICT I'OPOXY
MHOCIBHOI'O

JIucoBebkuii P. 1O., IIpokon’sik M. 3., I'ogtineii I'. M.

TepHOMNBCHKUH HAIIIOHATBHUN TIEIarOTiYHUI YHIBEPCHTET
imeHi Bomonnmupa ['HaTioka

E-mail: lisovskijrostislav@gmail.com

Mikopu3a MIMPOKO MOIIMPEHA cepell POCIMHHOTO CBITY 1
BiJliTpa€e BOXJIMBY POJIb ¥ IXHROMY KHTTi. Lle B3aeMoBUTITHUII 3B’ 130K
MDK POCIIMHAMH Ta TpHOaMH, IO CIpPHAE 30UTBIICHHIO BPOXKAHHOCTI
CIJIbCBKOTOCIIONNAPCHKUX KYJIBTYP. ApOycKyisipHa MiKOpH3a, OJHA 3
HalaBHIIUX GOPM IBOTO CUMOi03y, SIKa BUHUKAE MK POCIMHAMH 1
rpubamu, siKi 3HAXOAATHCSA Yy TPYyHTI. ['pnOM 3a0e3edyoTh POCIHHH
dochopoM ¥ IHIIMMU HEOOXITHUMH €JIEMEHTAMH, OTPUMYIOYM BiJ
HUX OpraHiuHi croiyku. Bimomo, mo mi rpubu, WMOBIpPHO, MOXKYTh
noOyBatu (ocop i3 BaXKKOPO3UMHHUX CIONYK, SKI € TpSIMO He
JOCTYMHUMH st pociuH. OKpiM [bOr0 MIKOPHU30BaHiI POCIMHH
MOXYTh MiATPUMYBATH BHCOKHHA pIBEHb KHUTTEMISUIGHOCTI Yepes
noJinmeHe 3a0e3NnedeHHs] BOJIOK, Kpalle 3acBOIOBATH MAakpo- Ta
MIKpOEJIEMEHTH; BOHHU € OUTBII CTIHKUMHE JI0 3aXHCTY BiJl TPUOKOBHX 1
OakTepiabHUX MaToreHiB. KpiM TOro, pociwHH, IO CHIiBICHYIOTH 3
MIKOpU3HUMH Tpubamu, oTpuMyroTh Ha 4—20 % Oinblle MOKUBHUX
PEUOBHH TOPIBHAHO 3 THMH, fKI HE MAarOTh LBOTO CIIiBXKHTTSL
Mikopu3a BiIKpHBAa€ HOBI MOJJIMBOCTI JUISl BiJJHOBJICHHSI TDYHTIB
NUISIXOM X CaMOCTiHHOT pereHepariii, MoKpamieHHs cTaHy, 30araueHHs
KODUCHMMH  pPEYOBHHAMH, a TaKOX  CIpHUAE  3MEHLICHHIO
BUKOPUCTAaHHS CHHTETHYHHX MiHEepalbHUX J00puB. Mikopu3zanis
pPOCIIMH CHpUSIE BIJIHOBICHHIO MPHUPOIHOI CTPYKTYpPH IPYHTY 1
30arayeHHs HOro Mikpo- i Me3odayHoro [5].

226


mailto:lisovskijrostislav@gmail.com

Azponomisn, 3axucm i KpAHMUH POCIUH

Binpumiicte  TpaB’SHUCTUX HA3eMHHX POCIUH  (QOPMYIOTH
apOyCKysIpHY Mikopu3y 3 mpeactaBHuKaMu Glomeromycota. s
mux TpubiB  cuMO0i03 € HeoOXigHOI CTajgi€lo I1X PO3BUTKY.
ApOycKynspHa MikOpU3a € HAHOMKMPEHI M BUAOM MIKOPHU3H, SIKa €
Yy BENWKOI KIUIBKOCTI pociauH-cuMOioHTIB. Ilicns mpoBeneHHS
ceksenyBanHsa JIHK cuMOiotnuamx rpubiB, iX BigHECEHO M0
okpemoro tumy Glomeromycota [4]. Imosipro, mo 80-90 % ycix
CYIVUHHUX POCIIUH 3/1aTHi 0 YTBOPEHHS apOyCKyJIsApHOi Mikopu3u. L{s
3IATHICT TaKOK OyIla BUSIBICHA 1 Y JEAKHX HIDKYMX pocnud [1, 2].

BukopuctanHs MIKOpU3HHMX TpenapariB Ha pi3HUX eTamax
PO3BUTKY POCIUH JOIIOMAara€ 3HAYHO MiJBUIIMTU iX 3JaTHICTH JI0
NOTJIMHAHHS TIOKMBHHX pEYOBMH 1 Bomu. lle mpu3Bomuth 10
TTOJTIMIIICHHS MPOIIECIB MMPOPOCTaHH, IIBITIHHS 1 3arajoM IiABUIICHHSI
ypoxkaitHocti. OpraHi3mu, sKi MICTATBCS y TakuX TNpernaparax,
NO3UTHBHO BIUIMBAIOTH Ha CTaH IPYHTY, 30KpeMa, MOKpPAIIyIOTh HOro
CTPYKTYpy (TpuOu yTBOPIOIOTH CIH3, SKHH CIPHAE CTBOPEHHIO
BOJIOCTIMKUX arperartiB, Mo 3amob0irae eposii 1pyHty). OTXe,
aKTyaJbHUM 3aBJaHHSM € BHOIp e(eKTHBHHUX MpenapaTiB HA OCHOBI
CUMOIOTHYHHX  MIKOPHU3HUX TPHOIB IA  3aCTOCYBaHHSA  IIPH
BUPOIIYBaHHI  CUTBCHKOTOCTIOAAPCHKUX — KYJbTYp. [IpenctaBHUKH
poavau bo0OOBI € BaXKIIMBUMH CiJIbCHKOTOCTIOIAPCHKUMHE KYJIBTYPaMH,
AKi € JpKeperoM 0araTux Ha OUTOK ¥ BiTaMiHUM IPOAYKTIB XapuyBaHHS
1 KOpMIB.

Mertoro JocmipkeHHsT OyJio MpoaHami3yBaTH CKIaj Cy4acHUX
mperapariB Ha OCHOBI MIKOPU3HUX TpPUOIB 1 BHBYUTH BIUIHB
THOKYJIAIiT MIKOpU3HUMHU TpubamMu pociuH poauHH boOOBi Ha ix
POCTOBI TapaMeTpHu.

st oCsITHEHHSI IiJIeH I[bOTO JIOCIIKEHHS OYJI0 MPOBEACHO
aHali3 HAyKOBOI JTepaTyph 1 PUHKY CydYacHUX OlOIOTIYHHX
npenaparis, MO BHUKOPHCTOBYIOTHCS B CUJILCBKOMY TOCHOJApCTBi, Y
CKJaal SKuX € MikopusHi rpuOu. OO6’€KTOM JOCHiKEHHS OyIu
pociHM Topoxy mnociBroro (Pisum sativum L.). [lns mikopusnoi
iHOKyJIs11ii OyB BuKopuctanuii npenapar GreatWhite Granular 1 Plant
Success (BupooOnuk Plant Success, CIIIA). [lo #ioro ckiamy BXOAWTH
Glomus intraradices (132 mpomaryn B 11). BupoOHUK pekomMeHIyE
BUKOpUCTOBYBaTH 150 r mikopu3HOro iHokynsiHTa Ha 50 7 IpyHTY.
[Ticnst mociBy HACIHHSI TPOBOJMJIM aHAJI3 HOTrOo CXOXKOCTI uepe3 7-8
aaiB. Y (dasy IBITIHHA POCIMHM BHOUpaNd Ui JOCIIHKESHHS,

227



Azponomisn, 3axucm i KpAHMUH POCIUH

BUMIPIOIOYH TOBXKHHY KOPEHS, Macy POCIIMHHU (CyXY 1 CBIXY) Ta BUCOTY
Hag3eMHOI  yacTWHHM.  EKCliepuMEHT  NpoBOXWIM 3 TphOMa
MOBTOPEHHSAMH, & Pe3yJIbTaTH 0OPOOIISUTH CTaTHCTHYHO.

BcraHoBneHo, mo HaWOUIBII TONIMPEHUM BHUAOM TIpuba y
Cy4JacHMX MIKOpH3HHX Tpenaparax € Glomus intraradices, a iHmI Buan
G. iranicum, G. mosseae, G. aggregatum, G. etunicatum Oy MeHIIT
nommpennmu. G, intraradices  (Rhizophagus irregularis) —
apOyCKYJSIpHUM MIKOPH3HUN Tpub, SKUA BHUKOPHCTOBYETHCS SIK
IPYHTOBHM IHOKYJISHT Y CIUIBCBKOMY TOCITONAPCTBI 1 CaIiBHHIITBI.
Komownizamist Rh. irregularis yacto macrtae panimie, HiX y 0aratbox
iHmmx rpubiB 3 pomy Rhizophagus; crioctepiraerbest mmpoka Mepexa
rip ¥ iHTEHCWBHE BHYTPINTHHOKOPEHEBE YTBOPEHHS CIIOP Y KOPEHSX
pocmu [3].

[poanamnizyBaBum CKJas MiKOPH3HUX npenaparis,
MIPEACTAaBICHNX Ha pUHKY YKpaiHw, a came, MycoApply, Rootella,
MikoLife, GreatWhite Granular 1 Plant Success, 3a KUIBKICTIO
nporarysl |y Trpami JOMiHyBaB mpernapar BupoOHunTBa Rootella
(Izpainp) (>2500 mpomaryin), a TakoX BiH MICTHUB CIOpH 1 MIlETii.
AHaITi3yI04X TIpenapaTy BiTIN3HIHOTO BUPOOHHUIITBA BCTAHOBJICHO, IO
3HAYHY KUTbKICTbh, pu0m3Ho 90 % mikopusHux rpudis mas MikoL.ife.

Mikopuzanis pociuH  P. sativum rpubom G. intraradices
MPU3BOIMIIA IO 3HAYHOTO 30iIbIIEHHS Haa3eMHUX (BHCOTa cTebia,
KUTBKICTh JIUCTKIiB, JOBXHHA MDKBY3IB) 1 TMiI3eMHHUX (JOBXHHA
KopeHiB) Mopdosoriunux mnapamerpiB. Ha 25-if neHp micist mociBy
BinOymocss 3HauHe 30iNBIIEHHS BHUCOTH cTeOna y BapiaHTax, e
BUKOPHCTOBYBAaBCSl MiKOPU3HHIA TipernapaT y KinbkocTi 1,5, 3, 6 rHa 1 11
IPYHTY, TIOPIBHSIHO 3 KOHTposieM. KiIbKICTh JTUCTKIB TakoX 3pocia y
Jociigax 3 Mikopuzor. JlogaBaHHS MIKOPH3HOTO —Tpemnapary y
KitbkocTi 3 T Ha | 11 IpyHTY Tpu3Beno 10 30UTBIICHHS JOBXHHU
KOpEHiB, y TMOpIBHAHHI 3 KOHTpojeM y 2,5 pasu. Ilpu miaBuineHHi
KIJIBKOCTI Tiperapaty o 6 T Ha 1 JI TPYHTY TOJIbIIE 3POCTaHHS
JOBXXKHMHH KOpEHiB He crocrtepiraiocs. OKpiM LBOTO criocTepiraiocs,
IO POCIUHM, sIKi OyJIH 1HOKYJIBOBaHI MIKOPH300, PO3MOYaI LBICTH
IIBM/IIIC, HIXK KOHTPOJIBHI.

Omxe, HaMH BCTaHOBICHO Yy pE3yNbTaTi IPOBEJCHOTO
JOCJIIPKEHHS, 110 TOIIMPEHUM BHUAOM Ipuba y CydacHHX MiKOPH3HHX
npenaparax € G. intraradices, a iHmi Bugu G. iranicum, G. mosseae, G.
aggregatum, G. etunicatum  MeHme —npeicraBieHi.  Hamu
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NPOAHANII30BAaHO CKJIaJ MIKOPU3HUX MpenapariB, MpPEICTABICHUX Ha
puHKy Ykpainu, a came, MycoApply, Rootella, MikoLife, GreatWhite
Granular 1 Plant Success. OuiHeHO €(QEKTUBHICTH MIKOPH3HOTO
npenapaty Ha ocHoBi G. intraradices B ekcriepuMeHTAILHUX YMOBaX ITi /T
yac BuponryBaHHs P.sativum. V pe3synbTaTi BHKOPHCTaHHS I[HOTO
mpenapaTy TOKa3aHO 30iNbIIeHHS MOP(HOMETPUYHHX ITapaMeTpiB
1HOKYJIbOBaHUX POCIIMH, Y TIOPiBHSIHHI 3 KOHTPOJIEM.
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B JIep)KaBi, sKa IOB’si3aHa 3 AaKTUBHUMH OOHOBUMH MisiMH, IO
TPUBAIOTH TIO0 BCiM TepuTopii KpaiHw, mocTaBuia mepen dhepMepamu
HOBI 3aBnaHHs. [lo-mepime, HEOOXiAHO TmpaimroBaTH CEPEKTUBHO,
HIBUJKO, YaCOM HE3Ba)KAalOYM Ha PU3MK JAJsl BIacHOTO KUTTA. [lo-
JIpyTe, CJiJ BUKOPHUCTOBYBAaTH JOCKOHAIO TEpEeBIipeHi Ta SKiCHI
CKJIaJIOBl TeXHOJOTii BUpoOHHWNTBA. [loMIIIOK HE MOXe OyTH, amke
HEMPOJYKTUBHE HACIHHA, HESKIiCHI JOOpHBA YU MECTHLUAN MOXKYTh
COPUYMHUTA He Jume 30UTKH W OaHKPYTCTBO KOHKPETHOTO
TOCTIONIapCcTBa, a W CKIQAHY NPOJOBOJBUYY CHTYaAIlll0 B KpaiHi.
BinbuicTh cinbrocnBUpOOHUKIB pOOUTH CTAaBKY Ha Ty MPOAYKIIIO, SKa
nepeBipeHa JO0CBiIOM 0araTbOX KOJIEI, Ma€ BHCOKY peIyTalliio, a
HaAWTOJIOBHIIIE — CTA0IIBHO Ja€ SIKHAWBHINI pe3yibTaTH. BaxkimuBuM €
301TBIIEHHST BaJOBOTO 300pYy HACIHHS COHSIIHUKY O€3 pO3IINpeHHS
MOCIBHMX IUIOII, @ BHACIIOK IiIBUIIICHHSI HOTO BPOXKaHHOCTI.

OCHOBHOIO METOIO HAIIIOTO AOCIIDKEHHS OyIIO TpoaHali3yBaTH
0COOJIMBOCTI BHUPOIIYBaHHS COHAIIHHUKY oaHopiuHoro (Helianthus
annuus L.) B ymoBax BilfHH.

COHSIIHMK € OJHI€I0 3 OCHOBHUX KYyJbTYp, SKHH 3a
HapOAHOTOCTIOAPCHKOIO IIHHICTIO € Ha PiBHI i3 IHPOKO MOIMIAPEHUM
KYJIETYpaM, TAKUMHU SIK KYKypy/13a, MIICHUIIs, TUMiHb, cos i iH. OKpim
TOTO, IO COHSIIHHK € OJIHHOK KyIbTyporo (I[IHHUI XapuoBHI
JIETHYHUH TIPOAYKT), 3 HHOTO BUTOTOBISIFOTE KOPM Ul XyJIOOH
(Makyxy, cuioc), HOro BUKOPHUCTOBYIOTH JUIsl TEXHIYHUX TOTpeO (Y
BUTOTOBJICHHI JIIHOJIEYMIB, JaKiB, muia, (ap0), s KOCMETHYHHX
notped (Kpemwu, 3acO0M IUIsl JOTJISILY 3a TiJIOM), Y MEIUYHUX IIISIX
(TIpY XONEIUCTHTI, )KOBYHOKAM sIHIH XBOPOOi, MUTYHKOBUX XBOpP0Oax)
[1, 4]. Bin BiIHOCHO HEBUMOIJIMBUI 1O IPYHTY 1 KiIiMary, IO
JIO3BOJISIE BUPOIIYBAaTH HOT0 Ha Pi3HUX THUMAX IPYHTIB Ta B Pi3HUX
perionax Ykpainu. Takox, COHSIIHHK € BaXJIMBOIO POCIUHOIO JUIS
MOKpAIlleHHS TPYHTY, OCKUIBKM MOTO KOpEHEeBa CHUCTEMa CIIPHSE
PO3KIIQJIaHHIO OPraHiYHUX PEHITOK Ta TMOKPAIIEHHIO CTPYKTYpH

rpyHty [1].
B Vkpaini TpaauuiiHO ONTUMAIBbHUMM pEriOHaMH s
BHPOITYBaHHS COHSIIITHUKY BBaYKAJIHCh JHinpoBsIyHa,

KipoBorpaaimuna ta miBHiuHI 4acTuHu Opecbkoi, MUKOJIAiBChKOI Ta
XepcoHcbkoi obmactedl. Ha 1numx TepuTopisix IPyHT JOCTaTHBO
3a0€3MeUYeHMiI BOJIOTOI0, a BEIWKAa KUIBKICTIO TeIla 1 COHIMA
JIO3BOJISAIOTh  KYJIBTYpI ~ MaKCHMMajbHO  PO3KPHMBATH  IOTEHINAI
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BpokaiiHocTi. [IpoTe 3 moyaTkoM MOBHOMACIITaOHOTO BTOPTHEHHS
COHSIITHUK TIOYaJld BHPON[yBaTH ¥ Ha BigAmyumHi, 1 Ha
JKuromupinuHi, i Ha 3axo/i YKpaiHu.

BupobuuuTso omiitaux KynsTyp y 2023 pomi 3pocio Ha 18% 1o
20,7 muH 1. B YKpaini Oy7o 3acisiHO: COHAITHUKOM 5 MITH Ta, CO€I0 —
1,8 muH ra, pimakoMm — pekopaaux 1,4 MuH ra. OKpiM CIIPUATINBUX
MOTOJJHUX YMOB, CHpalfoBajia i 3MiHa CTPYKTYPH THOCIBHHX IUIOLI B
Vkpaini [5]. 3a nganumm MinicTepcTBa arpapHoi MONITHKH Ta
MPOAOBONBCTBA YKpaiHu, craHoM Ha 29 rtpymus 2023 poky 30ip
OJIIHHUX KYJbTYp TpOBeneHO Ha rionli 8 224 TuC. ra, COHSIIHUK
oomooueno Ha momt 5 020,8 Tuc. ra, Hamomodeno 11 maa 980 Tuc.
T HAciHHS Tpu BpoxaitHocTi 2,4 1/ra. Hama nepkaBa BXOIWUTH B
MepITy MECATKY Nep’KaB-BUPOOHHKIB COHSIIHHWKA OJHOpiuHOTO. Ha
JIOJIATOK, BOHA 3a OCTaHHI JCKLIbKAa POKIB MOCiJa€e Tepiie Micle 3a
obcsiramu ioro BUpoOHuITBa [2].

Opnmier0 3 TONOBHUX TMPHUYMH PI3KUX Kopemsamid y Oik
30i7bIIEHHST  TIOCIBHUX  IUION]  COHSIIHMKA  CTaja  BTpara
MapXXKHHANBHOCTI HaHOUIBII TMOIIMPEHOI  CUIBCHKOTOCHIOAAPCHKOT
KyJIBTYPH Ha NOJSIX YKpaiHu — KyKypyzasu. Ilpuunna npomy onHa —
BiliHA, SKa CTBOpPWJIA BEJIMYE3HI MPOOJEMU 3  EKCIIOPTHO
OpDIEHTOBaHUMH KYJIBTypamMH, OCOOJIMBO THMH, €KCIIOPT SIKHX
0a3yBaBCSi Ha MOPCBKHMX IIEPEBE3CHHSAX. TakMM UYWMHOM, 4YacTkKa
COHSIIHUKY Y CiBO3MiHi 3pocina 3i 3BuuHHuX 22-23 % mno YkpaiHi go
30 % y 2022 poui # gana TeHueHIs 30epiratumeTbes H y 2023 porri
TakoX. Lle 3yMOBIE€HO TuUM, L0 3 TPbOX HAWOUIBII MapKUHAIBHUX
KynbTyp BifickkoBoro 2022 poky, a came COHSIIHUKA, Coi ¥ pimaky,
caM€ COHSIIHMK € HaiOIbIl TIOHMIMPEHOK Ta «IPOCTOI» Y
BUPOIIYBaHHI KyJIbTYPOIO, MPHIATHOIO JUIS YCIX arpOKIiMaTHYHHX
30H Ykpaiuu [3].

BiifHa HeraTMBHO MO3HAYMJIACS 1 Ha POOOTI ONIHHO-)KUPOBOTO
cekTopy B Ykpaini. bararo mianmpuemcTB, 30KpeMa B pailioHax
00HOBUX Iill Ta HA OKYTIOBAHUX TEPUTOPISAX, OyJIM 3MYyILIEH] 3yITMHUTH
CBOIO JisutbHICTH. biiokyBanHs moptiB Ha YopHOMY Ta A30BCBKOMY
MOpSIX Ha MOYaTKy BIWHU MPHU3BEIIO JI0 NPUITMHEHHS eKCIIOPTY OJii Ta
mpory. OdniiiHui cekTop YKpaiHM HIBHIKO INyKaB allbTepHATHUBHI
JIOTICTHYHI pIIEHHs Ta HOBI pPHHKH 30yTy, 30KpeMa depes
NepeopiEHTAIlI0 Ha 3QJI3HUYHUN TpaHCIOpPT. 3TiIHO 3 JaHUMHU
Vkpaincekoro kiy0y arpapHoro 0Oissecy [4], ekcrmopT omifHHX
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KyJnbTyp y 2023 poui 3an3uBcs Ha 6% 10 7,4 mMuH T. Lleit moka3Huk Ha
95% Bume aHaMOTIYHOTO TOKa3HWKa JoBoeHHOro 2021 poky
BHACIIZIOK BUMYIICHUX (aKTOpiB: 301IbIIEHHST 00CSTiB BUPOOHHUIITBA
ONIHMX KYJNBTYp, @ TAKOXK MOYATKy EKCIIOPTY HACIHHS COHALIHMKA B
YMOBax, KOJH BHYTPIIIHS IepepoOJeHHs 3MeHITyBajacs Ha (QoHi
mpoOiieM eKCHopTy coHsAmHuKoBO1 onil. Hampukiami 2023 poky
SKCIIOPT HACIHHS COHSILITHUKY MiHIMabHUH [2].

3HayHe 30UIBIICHHS  TOCIBHMX  IUIONI  BUKJIHMKAE  PSI
MPOOJIEMHUX 30H B TEXHOJIOTii BUPOIIYBaHHS Ta JTOJATKOBI BUKIHUKA
PHHKY COHSIIHMKA B YKpaiHi. [lepimoto mpodaeMHO0 30HOIO € Te, 0
MOPYUIYEThCSL CTPYKTypa ciBo3minu. JloBom wacto y 2022-2023
pOKax MOXKHA CIIOCTEpIraTH CHUTYAIlil0, KOJIW COHSIITHUK CIsITH depe3
pik, a To i B MOHOKYJbTYpi [3]. Lle mMpHU3BOIUTH 1O JOAATKOBHX
npobjeM B TEXHOJIOTiI BHUPOILYBAaHHS, HE KaXydd BXKE PO
€KOJIOT1YHY CTOPOHY MHUTaHHS. | 0OJIOBHUMH 3 TEXHONOTIYHUX TTPOOIeM
€ 30UTBIICHHS XapakTepHUX I KyJIbTypu 30YyIHHKIB XBOpOO 1
mKkigHukiB. lle, B cBoro uepry, BUMarae OJATKOBHUX BUTpaT IS
(GYHrIUIHOTO Ta I1HCEKTHIMIHOTO 3axucTy IociBiB. Ha many
Mpo0OIIeMy HaKIIQIAa€ThCS IIe 1 TOHM (QaxT, mo y 3B’ SI3KY 31 3MEHIICHHIM
Map>KUHAIBHOCTI BiZIOYBA€ThCA TaKOX 1 EKOHOMIiS Ha TEXHOJIOTIT
BUpoIyBaHHs. L{e cTocyeThCs BCiX €1eMEHTIB TEXHOJIOT .

OTxe, COHSILIHUK — BKpail BaXKJIMBa Ta MPUOYTKOBA KYJIbTYpa,
fKa He MoTpedye BENMKUX 3aTpaT MpHU BUPOLIYBaHHI, 1100 3HU3UTH
cOOIBapTICTh BHPOIIYBAaHHS COHSIIHMKA HEOOXITHO MPAaBHJILHO
o0upaTH KyJIbTYpy-TIOIIEPEIHUK, PALiOHAIBHO BHKOPHCTOBYBAaTU
3eMJII0 Ta MNPaBWIBHO MifiOpaTH NOCIBHY TexHiKy. 30inbLIyBaTH
BPOXKAWHICTh HEOOXIJIHO IIJIIXOM  ONTHUMI3allii  TEXHOJOTIYHUX
MIPOIIECIB: POOUTH aHAJI3 IPYHTY, MiIOMPATH MIPABHUIILHO HACIHHS ITiJT
KOHKPETHI YMOBM BHPOLIYBaHHS Ta 3acTOCOBYBAaTH pallioHAJIbHO
Jno0puBa.
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MNOTEHIIVHI PUBUKU TA ACIEKTU BUKOPUCTAHHS
BIOT'EPBILIUAIB B OPTAHIYHOMY 3EMJIEPOBCTBI
YKPATHU

Omenbuenko B. O., Hecrepoa H. I'.

HarmionansHuii yHiBEpcHUTET GiOpECYpCiB 1 MPUPOTOKOPUCTYBAHHS
VYkpainu

E-mail: koriza@ukr.net

Byp'sHun € HaWCyTTEBIIMM YWHHUKOM BTpPaTH BPOXKAro
CLIbCBKOTOCIIOJAPCHKUX KYJBTYpP, 11O NPHU3BOIATH [0 3HIKEHHS
MPOJYKTHBHOCTI POCIIMH Ta 3aTpaTH Impaii Ha 00poTb0y 3 HumH [1].
Chepa cy4acHOrO KOHTPOJIIO 3a PO3MOBCIODKCHHSAM Oyp’siHIB
BKIIIOYAE€ KIACHYHI 3aCO0M 3aXHUCTy ([IOCXOJOBI Ta MiCISACXOAOBI
repOinuan), opraxiuni npenapaty, GpizuyHi MeTonu (pydHa MpPOIIOJIKa
Ta MyJibuyBaHHs) Ta  OiorepOimmmu.  OCKUIBKM — OpraHidHe
3eMJIepOOCTBO BHUKIIOYAE€ BHUKOPHUCTAHHS CHHTETHYHHMX TepOiluIiB
yepe3 IMOTEHIiHE 3a0pyJHEHHS HUMH POCIMH Ta MNPUPOAHUX
pecypciB, TO BHKOPHUCTaHHS caMe OlorepOiluaiB, IUIIXOM
BUKOPUCTAHHS EKCTPAKTIB 1 MPUPOJHUX OiOJNOTTYHUX areHTIB, TAKHX
AK TpudM Ta OakTepii, A 6opoThOU 3 Oyp’sSHAMH CTa€ aKTyaJbHUM
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Ta 3aTpeOyBaHUM Ha pUHKY [2-3].

bionoriuni 3aco6u 60poTedu 3 Oyp’ssHaMu Oyin po3pobiieHi 3a
JOMIOMOTOI0 JKMBUX OPraHi3MiB, TakUX SK KOMaxu, HEMaTOIH,
Oaktepii um Tpubu, abo mnpupogHHX NpoAyKTiB. Kiacuynuit
OloymorivHMH MiAXiy BIOPOBAPKye TNPUPOAHOTO BOpOTa, SIKUHN
MIOITUPIOETHCS TI0 BCI TEPHUTOPIi, alle 11e MPOBOKY€E PU3UKH aKTHUBAIT]
HAa  HENUTbOBHX  pociuHax [4-6].  BiorepOimuumuuiéi  migxin
MOKJIAIAETbCS. HAa TPUPOTHHUX BOPOTIB, MPHUCYTHIX y MPUPOAHOMY
apeani Oyp’siHy, mo0 3aBIaTH 3HAYHOI MKOAW Oyp’sHY Ta 3MEHIIUTH
HETaTHUBHUH BIUIMB HA BPOXKAHHICTb.

Tak, ogHMM i3 TepIIMX 3apeecTpoBaHHX OiorepOiuaiB OyB
npoaykt CIIIA DeVine (m.p. Phytophthora palmivora), sxuit 6ys
po3pobienwuii asst 60poTHOH 3 s103010-aymmTenaeM (Morrenia odorata)
Ha muTpycoBux y @uopuai. Came TOMy, mepiii MiKOrepOiuau
Collego (a.p. Colletotrichum gloeosporioides f. sp. aeschynomene), Ta
Biomal (z.p. Colletotrichum gloeosporioides) manu BHCOKOBIpYyIeHTHI
IPUOKOBI MATOICHH POCIIMH, SKi MOYXKHA OYJIO0 MacOBO KYJbTHBYBAaTH
JUIE OTPUMAHHS BEIHMKHX KIUTBKOCTEH I1HOKYJST AJisi BHYTPILIHBOTO
BHECEHHS [0 KIITHHH-Xa3sAiHa Oyp’sHiB. I[laToremni Oaxtepil
Xanthomonas campestris pv poannua ma P. syringae pv tagetis 6ymnu
po3pobiieHi y sKocTi OiorepOIinuAiB Uil OOPOTHOM 3 MSATIMKOM
omnopivamM (Poa annua) ta Oyp’sHamu Asteraceae BiamoBigHO.
DiTOTOKCHH, OTPUMaHHM i3 cuporo ekcrpakty Pseudomonas syringae,
JOCTOBIPHO 3MEHINYBaB pICT KOPEHIB 1 TMaro”iB Oyp’sHIB Y
HOBOCTBOPEHHX JKypaBIUHHHX OonoTax «CriBeHey [7-8].

[lo6GiyHi  TpoAyKTH 3  TPUPONHUX  areHTIB  TaKOX
BUKOPUCTOBYIOTh SIK TOTeHIIHHI OiorepOinmmu. Tak, moOiyHEM
NPOAYKTOM MOKPOTO TOMENy KyKypyA3H, SIKHH JIEMOHCTpYE
repOIIUIHY aKTUBHICTH, € OOPOIIHO 3 KYKYPYA3SHOTO TIIOTEHY, SKHMA
npurniuye monan 22 Buam Oyp’suiB, y kimbkocti 300—-1000 r/m?,
PO3BHTOK SIKUX TPU3BOJUTH JIO 3HIKEHHS BHKMBAHOCTI DPOCIIHH,
JOBXKMHHM TIarOHIB Ta PO3BUTKY KOPEHIB MaciboHy YopHoro (Solanum
nigrum), 6apanumka 3Bu4aiiHoro (Chenopodium album), moprynaky
(Portulaca oleracea) Ta in. Bogao4ac, mosiBa CX0/IiB TOMATIB i TIEPIIIO
Ha TIpyHTax, 3apaxenux Pythium ultimum, mnokpamiyerbes 3a
JIOTIOMOTOK0 HaciHHg kanoiu (B. napus) i ripummi (B. juncea). V
MociBax MOJYHHUI[l IICJIA 3aCTOCYBaHHS JaHUX OlorepOilumiB,
3MeHImmuacs 6iomaca Oyp’suis rpurmkis (Capsella bursa-pastoris),
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paiirpacy iraniiicekoro (Lolium multiflorum), a BpoxaiinicTe mpu
oMy 3pocia 110 25 % [9].

Excrpakti BTOpMHHMX MeTabomitTiB 3 JjwucTkiB Ailanthus
altissima nposBiIsItOTh 1Hr0y0UMil BIUIMB Ha IPOPOCTAHHS HACIHHS Ta
pict pocamur Medicago saltiva. Yopuuit ropix (Juglans nigra) mae
anenmomaTiyHAA  eekT, a Woro eKcTpakTh Oyiam KOMepIiiHO
BpoBakeHi sk OiorepOinun NatureCur (CLIA) [10]. Omist manykw,
oTpuMaHa 3 jepeBa Manyka (Leptospermum scoparium), mpossise
BHCOKY TMOCTTepOIilMAHY aKTHUBHICTh /IS KOHTPOIO HaJ TOSBOIO
MacoBHX CX0[iB KpaboBoi Tpasu (Digitaria spp.).

OTXe, TEXHOJIOTiI0 010repOilMIiB JOUUILHO BUKOPUCTOBYBATH
SK KOMITOHEHT KOMIUIEKCHOI cTparerii 0opoTs0m 3 Oyp’sHaMu, 1100
JIOTIOMOTTH YHUKHYTH PE3UCTEHTHOCTI JO0 BIAacHE TepOiluiiB,
3HW3UTH BHUPOOHMYI BHUTpPAaTH Ta MiIBUIIMTH  BPOKAHHICTH
CUTBCBKOTOCHIOAAPCHKUX ~ KYJIBTYp. VYBary CiiJ 30CepeiuTH Ha
po3podIi  eKOHOMIYHO e(eKTHBHHUX OlorepOimumiB, a TakKoX

Ykpainu.
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Y cywacHoMy 1 MalOyTHbOMY  3emiepoOCTBI  cepen
NEPUIOYEProBUX € OJHOYACHE BUPILICHHS TPHhOX BAXKIMBHUX 3aBAaHB!
MiABUIICHHS! TPOXYKTHBHOCTI KyJIbTYPHHUX arpoLEHO3iB 1 SKOCTi
MPOAYKIii, 3pOCTaHHA pIBHA peHTa0EIbHOCTI 1 TEXHONOTIH Yy
POCTMHHHNTBI Ta oxopoHa AoBkimisa. Illogo mepmoro i mpyroro 3a
0araToyiTHIO TPaKTHKYy 3pOOJIEHO YHMMAalo, ajie IIe HEeIOCTATHBO.
Amxe piBeHb BHPOOHWITBAa MPOAYKUil IIe 3HAYHO BiACTaE Bix
HIBUIKO3pOcTarounx 1morped. CTOCOBHO TPETHOTO 3aBAAHHS, TO BOHO
TeX 3 KOXHHM POKOM CTa€ BCe akTyanbHimmM. Jenami OuibIie
(haxiBIiB YCBIJOMITIOIOTH, IO PO3BUTOK CUIBCHKOTOCTIOAAPCHKOT
MikpoOionorii He nwuine 3ade3nedye HaAIWHUN MPHUPICT B arpapHOMY
BUPOOHUITBI, aje ¥ pO3B’s3y€ BaXUIIMBE MHTaHHS 30€peKEeHHS
HABKOJMIIHLOTO CEpEeOBHINA Ta MNPUPOIHOTO piBHA OiojorivyHoi
PI3HOMAHITHOCTI Ta 010T€HHOCTI TPYHTIB.

[pyHTOYTBOpPEHHSI ~ Ta  POCIMHHMITBO  IiAMOPSAIKOBAHI
OCHOBHOMY 3aKOHY e()eKTHBHOCTI B3a€MOMii CHUCTEMH, IO
chopMyBanacs y Tpolleci €BOJIOIIl: IPYHT - MIKPOOpPTraHi3Mu -
pocnuau. Lls crcreMa BH3HA4Ya€e TPYHTOBY POMIOUICTH i OIOTEHHICTB,
IHTCHCUBHICTh  ITPYHTOBO-MIKpPOOIOJNIOTIYHAX  TpOIECiB, picT i
PO3BHUTOK POCIHH. 3aBAaHHsI MOJISITa€ B TOMY, 00 HE NOPYLIyBaTH, a,
HaBIIAK{, MAKCUMAJILHO ONTUMI3YyBaTH ii.

Ponp  cimechkorocmomapchkoi  MikpoOioyorii - moysirae 'y
BHUBYEHHI 3aKOHOMIPHOCTEH TPYHTOBO-MIKpOOIOIIOTIYHHUX MPOIECIB 1
omTuMizamii iX [UISIXOM BIUIMBY Ha B3a€MOBIJIHOIIEHHS MK
KOMIIOHEHTaMH BKa3zaHOi cuctemu. [Ipu 1pboMy ocoOIMBY yBary
HEOOXIIHO MPUAUIATH OAHOMY 3 OCHOBHMX 1 JMHaMi4HHMX 11
KOMIIOHEHTIB — MIKpOOpraHi3MaMm, sIKi € TOJOBHUM YHHHHKOM
MIPOIIECIB TPYHTOYTBOPEHHS, JKWUBJICHHS POCIWH i1 (piTocaHiTapHOTO
CTaHy HacajkeHb. OCOOIUBOCTI MIKPOOPraHi3MiB HOJATAIOTH Y TOMY,
IO MPH BiJNIOBITHUX YMOBaX BOHH MOXYTbH 3/IMCHIOBaTH 0iOCHHTE3
pi3HUX MeTa0oJiTIiB, HaOyBaTH IHTCHCUBHOTO POCTY U PO3BUTKY.
Hampukian, oOcsar iHHOBAIIMHUX MIKPOOHMX 1 OIOTEXHOJIOTTYHUX
PO3pO0OK Ta IHBECTHIIIH, MOB'SI3aHUX 13 CLIBCHKMM TOCIIOJaPCTBOM B
€C y 1991 poui nepeBumuB 3 TpaH. €Bpo. 3a nporHozom OECP
(Opranizanii eKOHOMIYHOTO CHiBpPOOITHHUILITBA Ta PO3BUTKY) y 2023 p.
Ha YacTKy HayKOBO - iHHOBaliMHUX po3po0OK mpumnazaTuMe OIM3bKO
3 % BBII po3BuHeHUX KpaiH Ta iCTOTHO Oijblie — KpaiH, 010
PO3BHBAIOTHCHI.

[IpobGemu, SKI BUPILTYIOTHCSI 3a JIOTIOMOT010
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CLIIBCBKOTOCIIONNAPCHKOI MiKpOOiooTii - 11e 3a0e3MeYeHHs HaCeICHHS
ONTUMAJILHUM XapuyBaHH:M, 3alI00iraHHs Jerpaanii Ta BiJTHOBICHHS
EKOJIOTIYHOi  CHTyallii  arpoeKocHcTeM,  BIIHOBJICHHS  BTpaT
MIHEpaFHUX PECYPCiB IS arpapHOTO BHUPOOHMIITBA 32 PaxXyHOK
BUKOPHCTAaHHS TOHOBIIOBaHUX OiopecypciB Tomo. JnHamidaMA
PO3BHTOK  CUTBCBKOTOCTIONAPCHKOT  MiKpoOiosorii  moB's3aHo 31
CTPIMKUM IpOTpecoM Oi0oJIOTIYHMX HayK, OioTexHoJorii 1 psamy
CYMDKHHX 00IacTei.

€Bpocoro3, CHIA, Pocist, Kuraii, [agis 1 psg iHmmMx kpaid
BU3HAYWIA  PO3BHTOK  BHUIIEBKA3aHOTO HANPSIMKy B  SKOCTI
CTpaTerivHoro TMPIOPUTETYy CBOTO PO3BUTKY Ha  HaWOMMKYi
NECATHIITTA. Y TIMX KpaiHaX CTBOPEHI CIeHialbHI MPOTpaMu
MiATPUMKH, TPOBOIUTHCA IIJIECIPSIMOBaHA JepKaBHAa TMOJITHKA.
VYkpaiHna BijcTa€e Bif CBITOBUX JiAEpiB, SK 3a Maciitabamu, Tak i
TemnaM 11 po3BuTKy. Ha wactky Ykpainu mpunazgae 6mussko 0,5 %
CBITOBOTO OIOTEXHOJOTIYHOTO BUPOOHMIITBA, OiNBIIE TOJIOBHHU
moTpedu KpaiHW B  (I3i0NOTIYHO HEOOXIMHWX AN JIFOAWHU
OlompoayKTax 3aZOBONIBHAETHCS 32 PAaxXyHOK IMIopTy. BomHodac
VYkpaiHa Mae BCi MOXIHMBOCTI S YCHIIIHOTO  PO3BUTKY
HaWBaKIIUBIIIMX HANPSMIB CUILCHKOTOCIIOAAPCHKOT MiKpOOionorii Ta
0ioTexHONOTii, B Tepuly uepry, MOB'SI3aHMX 3 BUPOOHUITBOM i
nepepoOKoro Hiopecypcis.

Y HimeuunHi OCHOBHa yBara 30CepelKeHa Ha JOCIiIKeHHI
(YHKIIIOHYBaHHS IPUPOAHUX MIKPOOHUX YIPYIIOBaHb i iX BUpaKEHHS
SK JKATTEBO BAXKIUBUX EKOCHUCTEMHHUX IMOCIYr. Y IEHTpI iHTepecy
CTOITh 3JATHICTH MIKPOOPraHi3MiB 0 Jerpajaailii 3a0pyIHIOYNX
pPEUOBMH 1 BHKOPHCTaHHS NPUPOJHUX OI10reOXiMIYHUX IHMKIIIB.
3a3HaueHi TOCIiPKEeHHS TaK0X CIYXaTh IS 3a0€3MeYeHHsT METO/IB 1
NOKa3HUKIB y Taly3i OXOPOHM HAaBKOJMIIHBOTO CEpeIOBUIA Ta
CTAJIOr0 YNpaBIiHHSA JaHAMAPTaMH 1 BUKOPHUCTAHHS T'€HETHYHUX
pecypciB smaHmmadTiB Ui TOCHIpKeHb 1 OlorexHosorii. [onoBHi
HANpPSIMKH JIOCTIDKEHHS OXOILTIOIOTh: CTPYKTYPHO-(PYHKITIOHABHY
PI3HOMAHITHICTh MIKPOOHUX YIpPYNOBaHb; EKOJOTiI0 3a0pyJHEHUX
CEPEIOBHIL; EKCIEPUMEHTANIbHI JIOCIIDKeHHST O0i10pi3HOMaHITHOCTI;
MiKpOOHO-POCJIMHHI ~ B3a€MOJii; PO3BUTOK  OIOTEXHOJOTIH ISt
BIJHOBJIGHHSI Ta 3amo0iraHHs EKOJOTIYHHMX BTpaT; OlOE€HEpreTHKY
TOIIIO.

ABCTpamiiiceki MIKpOOiOJIOTH 30Cepelyii CBOI 3yCHWIIIsl Ha
JOCHIJDKEHHSIX MIKpOOHOI Jierpanaiii 3a0pyJTHIOIOYMX pPEYOBUH Y
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IPYHTI i BOAi; pomi MiKpoOHOI GIOIUIIBKM 1 CKIIaIHICTh YrpyIOBaHb;
MO3aKJIITHHHUX (PepMEHTIB y IPYHTI; Mikpobiomy puzocdepH; peakiii
MIKpOOpTaHi3MiB Ha CTpeC y 3acoJeHUX IpyHTax; iMMoOimizamii
OaxTepiii 1 (hepMeHTIB; OI0T€HHOCTI IPYHTIB JUIA COJIOIKOI KapTOILTi Ta
MOTOYHI JOCHIMHI TPOEKTH. 3a3HadeHi MPOEKTH (HiIHAHCYIOTHCS
ABCTpaiiCbKM IICHTPOM MIDKHAPOIHUX CUTbCBKOTOCTIONAPCHKUX
OCIIIKEHbD.

Komicii 3 TreHeTHUHMX pecypciB Ui  BUPOOHHITBA
MPOJIOBOJIBCTBA 1 BelleHHs cinbebkoro rocnopapcrsa (PAO) BBakae,
o 010piI3HOMaHITHICTE ISl BUPOOHHUIITBA MPOAOBOILCTBA 1 BEACHHS
CLITBCBKOTO TOCTIONAPCTBA € OZIHHM 3 HaWBAXJIMBIIINX PECypciB 3eMi.
[TociBu, xymoba, BoIHI opraH13MH JicoBi niepesa, MIKpoopeanizmu i
0e3xpeOeTHi - THCAYi BHIIB 1 IX TeHETHYHA MIHJIMBICTH - CKJIAAAIOTh
SCKpaBy MajiTpy  OIOpI3HOMAHITHOCTi, BiJ SKOi  3alIe)KHUTh
BUPOOHUIITBO MPOAYKTIB Xap4dyBaHHA y CBiTi. biopi3HOMaHITHICTh €
HeoOXimHUM: OyIah TO KOMaxW , SKi 3alIiolTh  POCIHHH,
MIKpOcKoniuni_6akmepii, p13H0MaH1TH1 MOPOJIH JTOMAITHBOT xyz[061/1
a0  THCAYI  COPTIB  CLIBCHKOTOCIIOAAPCHKUX — KYJBTYp,  SIKi
OiATPUMYIOTH ~ TPOAOBOJIBYY  O€3MeKy y  BChOMY  CBITI.
Biopi3HOMaHITHICT, Ma€ BaXJIUBE 3HAYCHHS JUIS  JOCATHCHHS
XapyuoBOi PI3HOMAHITHOCTI B paIlioHi - PI3HOMaHITHUI MPOJOBOJIBLYHH
KOIIHK - IO BaYKJIMBO JJIS 30POB'SI 1 PO3BHUTKY JIFOAMHH.

[linTpumanHs 010pi3HOMAaHITHOCTI JUTA BAPOOHUIITBA
HPOJIOBOJIBCTBA 1 BEJIEHHS CUIBCHKOTO TOCIOAAPCTBA € TI00AIBHOI0
BiZmoBiAanbHicTIO. OCKIIBKM KpailHW TparHyTh JWBEpCU(IKyBaTH i
aJanTyBaTH CBOi CUIBCBKOTOCIIONAPChKI Ta XapyoBi BHPOOHHYI
CHUCTEMH,  OCKUIbKM  OOMIH  TE€HeTHYHUMH  pecypcamu 1
B3a€MO3AJIEKHICTE KpaiH 30utbmryerscs. 31 3MIHOIO — KJIiMaTy,
30epeKeHHS 1 cTajle BUKOPUCTAHHS T€HETHYHOTO Pi3HOMAHITTS CTallo
OLITBII BOXIMBHUM, HiXK OyAb-KONH. 3aBlaHHS 30€peKeHHS Ta CTajIoro
BUKOPUCTAaHHS TEHETUYHUX PECypCiB TMOIIUPIOETBCS HA  BCIX
KOHTHMHEHTaX 1 €KOCHUCTEM 1 BHMarae BiJIIIOBiJI Ha IIMPOKIH OCHOBI.
Kowmicist 3 reHeTHUHUX pecypciB AJisi BUPOOHUIITBA MTPOJOBOIBLCTBA i
BEJCHHS CIUIbCHKOTO TOCHOJApCTBA € €IMHUM  MDKHApOAHHUM
dopyMoM, SIKMH crHemiadbHO 3aliMaeTbcs BCiMa KOMIIOHEHTaMH
010pi3HOMAHITHOCTI AJIs1 BUPOOHHWITBA MPOJOBOJBCTBA 1 BEHEHHS
CUTBCBKOTO  ToCIoJiapcTBa (TOOTO  POCIMHYW, TBapWHHW, BOJHI
Oilopecypcwu, IicH, mikpoopeanizmu i 0Oe3xpeberHi). Llg yHikanbHa
MDKHapojJHa IUIaThopMa cropusie cBiTy OyTH 0€3 TOJIoMy IUISIXOM
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PO3IIMPEHHST BHKOPUCTaHHS 1 PO3BUTKY BCHOTO  MOpTdens
0iOpI3HOMAHITHOCTi, OCOOJMBO  MIKpPOOHOTO, BaXJIMBOTO  JJIs
3a0e3MeYeHHs IPOIOBOJILYOT Oe3MeKH i 00POTHOH 3 YOOTICTIO.

YIK 632.4:633.15

INPUYUHU HAJIBOTIB HA KAYAHAX TA MIKOBIOTA
3EPHA KYKYPY/I3U, BUPOLIEHOI B YMOBAX
HNPUJIYYYUHHU

Poxkosa T. 0.>%, Binssebka JI. 0.1, ®@omenko C. B2,
Tsxkyn O. 0.2

TucturyT Mikpo6ionorii i Bipycosorii im. JI.K. 3a6onornoro HAH
VYkpainu
2 CyMChKHi HallioHAJIbLHUI arpapHuii YHIBEpCHTET
E-mail: rozhkova8@gmail.com

Ha kauanax KyKypyaO3ud MOXYTh PO3BHMBATHCS Pi3HI HaJbOTH
rpubHOI eriosorii. 3a 3abapBieHHsIM BUAULIIOTH poxkeBi (Fusarium
moniliforme J. Sheld.= F. verticillioides (Sacc.) Nirenberg,
Trichothecium roseum Link), uepBoni (Fusarium graminearum
Schwabe), 3eneni (Penicillium Link., Aspergillus Mich.), cipi
(Botrytis Mich., Mucor Mich.) ta maibke wopni (Alternaria Ness.,
Cladosporium Link.) [1]. 3a po3BHTKY HaJbOTiB, 3a3BHYAH,
3apakaloThes 1 3epHiBKU. B Ykpaini y HaciHHI KyKypyA3u Haiyacrimie
ineHTH(dikyroTh 30 BHIIB, 2 BCHOTO 3aTHUX IO 3apakeHHS BiJOMO
120 BuxiB ¢itonmaToreHHux TpuOiB [2]. Miko3u 3epHa KyKypya3u
MaloTh MpPSMUAN BIUIMB Ha 370pOB'S JIOAWHH Ta TBApHH, TaK SIK
OiMbIIICTh (ITOMATOTEHIB 3[aTHA A0 MPOAYKYBaHHS MiKOTOKCHHIB.
3amo0iraHHs 3apakeHHIO TpuOaMH B TIOJNI BBAKAETbCA OLIBII
e(heKTHBHUM METOJIOM MPOTH HAKONWYECHHS [HUX METa0OoNITiB, HiXK
3HHINEHHS Ticis 300py Bpoxatro. ToMy HEOOXimHWHA IMOCTIHHMIA
KOHTPOJIb TPUOHUX TIATOTEHIB y 36pHOBIH MPOAYKIIIi.

Kykypynza Oyna Bupomiena B ymoBax [Ipmiryrnpkoro paioHy
UYepniriecbkoi obOmacti. OOk HaAIbOTIB 3AIHCHUIM HAIPUKIHII
Bereranii KynbTypu. Pomu rpu0OiB, fKi CHPHUYMHWIA YTBOPEHHS
HAJIBOTIB,  BHM3HAUWIM 32  OCOONMBOCTSMH  KOHIJiaJbHOTO
CHOPOHOIICHH. AHami3 3apaXeHHS HACiHHA KYKypyI3W IPOBEJIU
010JIOTIYHHM METOJIOM B YMOBAax BOJIOrOl KaMepu Ta Ha CepeIOBHIIII
Yaneka-/lokca 3 TrH0K03010 3a JOCHIDKEHHS BHYTPINTHBOT 1H(eKii
3epHiBKH 00podmim 96%-uM criupToM yrpoaosxk 1-2 xeuimH [3].
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[Tix wac 30upaHHs KYKypyI3U IPOBEIH aHaJli3 Ha MPUCYTHICTh
O3HaK XBOpoO KauaHiB. BuSBWINM HasgBHICTH IUISHOK Pi3HOTO
PO3MIpY, AKi OylM BKPUTI TEMHUMH HAJIBOTaMH Pi3HOI CTPYKTYpH, Ta
o3Haku Oaktepioldy. JlocmimKeHHs HaTbOTIB TMOKAa3ajo MPHUCYTHICTH
IBOX pomiB TpuOiB: YopHWA OYB YTBOPEHHWH CIOPOHOIICHHSM
Capnodium sp., temuo-3exenuii — Cladosporium sp. Haii6insrmoro
MOUIMPEHHS Ha KayaHaX KyKypyA3d HaOyB KJIQJOCTIOPiEBUI HAIIT.

Amnaniz 30BHILIHBOT iH(eKmii 3epHa KYKYypyA3U
MPOJIEMOHCTPYBAaB HAsBHICTh Ha 3€pHIBKAaxX CIOp TPhOX BUAIB IPHOIB.
YMoBH BOJIOrO1 Kamepu crpoBokyBaiu mpopoctanas Cladosporium
sp., F. verticillioides Ta Rhizopus stolonifer (Ehrenb.) Vuill. Bizcorox
BUJUICHHS [WX TPUOIB TOKa3aB 3HAYHY MPHUCYTHICTh IMEPIIOTO Ta
npyroro BuaiB - 50,7 ta 48,6%, BignopinHo. OTxe, Ha HACiHHI 3epHA
0e3 HaJIbOTIB OYJIM MPUCYTHI CIIOPH 3COUIBIIONO KIaJ0CIOPiEBUX Ta
¢bysapieBux rpubiB. Mu moBenu 3HauHy 3acmopenicts Cladosporium
Sp., IO MIATBEPAWIO TPHYMHY JOMIHYBaHHS TEMHO-3€JEHOTO
HaIbOTy Ha Kadanax. F. verticillioides 3a 3Haunoro mnormmpeHHs
3MaTHUI yTBOPIOBAaTH Ha KadaHaxX OUTO-pOXKEBUH HAMIT, SKHHA
3’SBISAETHCS 3 (ha3M MOJIOYHOI CTHUIJIOCTI 1 PO3BHBAETHCS, HABITH, 3a
30epiranHsa. Aje 3a ymoB Bereramii 2024-ro p. YTBOPEHHSI I[OTO
HAJILOTY HE BiIMITHIIH.

HocmimkenHss MikoOiOTH 3€pHIBOK KyKYpyA3H JIO3BOJIWIO
BUJIUIMTH Ha TOKUBHE CEPEIOBUINE JIBAHAANATE BUIIB TPUOIB, 3 IKUX
BU3HAYMIIM BiCIM, TaK SK IHIII HE YTBOPWIH CIIOPOHOIICHHS.
VYcepenuHi HaciHHS Ha#OinbIIa KUTbKiCTh TrpuOiB Oyna HamaHa F.
verticillioides — 44,5%. 3HauHuil BiACOTOK BHAUIEHHA MAaJH
Cladosporium sp. (16,4%) Ta Nigrospora oryzae Petch. (13,7%).
Takok 3HAYHOTO TOMIMPEHHS Manu 1Ba Buau poay Penicillium. Bei
iHmi engoditu 3ycrpivanuck pinko (R. stolonifer, acneprumosi rputu,
OaxTepii Ta BuaM TpubiB O€3 CIIOPOHOIIIEHHS).

N. oryzae 3pmaTHMH BUKJIMKATH YTBOPEHHS CIpPOTO PHXJIOTO
HAJILOTYy Ha KayaHaXx Ta OKpeMe YpaKeHHS 3€pHIBOK, KOIHU
YTBOPIOETHCS. HEOPO3BUHYTE HACIHHS 3 YOPHUMH KYITKAMHU Y OCHOBH.
Takux CUMITOMIB HE BiIMITHIN, TPUO MICTHUBCS Yy 30BHI 3I0POBOMY
HaciHHi, ToOTO OYB eHIodiTOM.

OTxe, B ymoBax Bererauii 2024 p. HaIbOTH Ha KyKypya3i Oymnu
cnpuunneni  Capnodium sp. ta Cladosporium sp. 3 gomiHyBaHHSM
octanHboro. Ha moBepxHi 3epHa 3naxomuiuck cropu Cladosporium
sp., F. verticillioides Ta R. stolonifer, 3 maibke piBHOIO MepeBaroi

241



Azponomisn, 3axucm i KpAHMUH POCIUH

nBox nepmux BuAiB. EHnoditn HacinHs Oynu mpeacTaBieHi Tpudamu
3 TIOOJUHOKUM BUAUICHHSM OakTepii. OCHOBHUMH TpeAcTaBHUKaMU
mikoOiotn 3epna Oymm F. verticillioides, Cladosporium sp. Ta N.
oryzae. ToOTo, MaibKe MOJOBHHAa OTPUMAHOTO 3€pHA MOXe OyTH
KOHTaMiHOBaHa (pyMOHI3MHAMH, SIKi € HeOE3MeUHNMH IS JIFOIUHU Ta
TBapHWH. BiJICyTHICTh O3HAK ypa)XeHHS HA KavyaHaX 1 3€pHI CTAHOBHUTH
3arpo3y  Cy4acHOMY BHpPOOHHMLTBY KYKypyI3d Ta BHUMAarae
000B'I3KOBOT0 aHaIIi3y 3epHOBOI MPOAYKIil HA MiKOTOKCHHH.

Criucok mitepaTypu

1. PoxkoBa T. O., Tarapunosa B. 1., bypaynmanioxk A. O.
[laTonoriss  HAciHHS  CUTBCHKOTOCHOAAPCHKHUX  KYIBTYP:
Meromuuanii MOCIOHMK MIOAO TMPOBENEHHS JTabopaToOpHUX
3aHATh Ui cTyaeHTiB 1 kypcy OC Marictp nennoi dopmu
HaBYaHHA 31 cnerianbHocTi 202 "3axucT i KapaHTHH pOCIUH".
Cymu: CHAY, 2022. 95 c.

2. Tonocha JI. XBopoOu kykypyazu. 2019. [Ipomo3zuist, Nel2.

3. Kupuk M. M. Ilatonoris HaciHHS CiTBCHKOTOCIIOJAPCHKUX
KyJlbTyp : HaBYANbHUM MOCIOHWK JUIA MiATOTOBKU (haxiBIliB
OKP "Marictp" cner. 8.09010501 "3axuct pocnun" y BH3
[11-IV piBriB axpemutauii / M. M. Kupuk, M. U. TlikoBchkuii
; 3a pen. M. M. Kupuka. K. : HIT "Kommpunt", 2012. 208 c.

YJK 632.154:632.951/.952

JOCJIUKEHHS AHTUBAKTEPIAJTBHUAX TA
®ITOTOKCUYHUX BJIACTUBOCTEN Y KOMEPLIIITHUX
®YHTIIHUJIA TA IHCEKTULIUJA

Tkauyk H. B.%, 3eaena JI. B.2%, Hosikos 1. €.}

'Hanionanenuii yaisepcuter « UepHiriBCHKUI KOJIETTyM»
imeni T.I". llleBuenka
[nctuTyT Mikpo6Giostorii i Bipycomnorii im. J. K. 3a6onoTHoro
HAH VYxkpaian
SKuiBChKMI HALIOHAIBHUI YHIBEPCUTET TEXHOJIOTIH Ta qu3aiiHy
E-mail: nataliia.smykun@gmail.com

VY npakTUYHIA AiSTIBHOCTI JIFOJUHM IIIUPOKO 3aCTOCOBYIOTHCS, €
TOKCHYHHMMH JUISI TBApUH Ta BUSBISIFOTBCSA Y JIOBKULII MipeTpoimHi
IHCeKTHLUAN (30KpeMa, NsIMOga-UuranoTpuH) [2], cTpoOuTypuHH
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(30KkpeMa, Kpe3oKCUM-MeTHi) [5], TpHa30JOBUH KIAC MECTHUIIHIIB
(30kpema, mudenokonazon) [3]. Ix BmmmB Ha GakTepiambHi
YIPYNOBaHHs Ta POCIMHHI OpraHi3MH AOCIHIIKEHO HEJOCTATHBO.
Mertoro nmanoi poOoTH OylO HOCTIKEHHS aHTUOAKTEepialbHHUX Ta
(ITOTOKCHYHAX BIIACTUBOCTEH Yy KOMEpPHIMHWUX IIpemapaTiB 3
GYHTIMUAHOI0 Ta 1HCEKTULUAHOK €0, PEKOMEHIIOBAaHHMX IS
3aCTOCYBaHHS y arpoHOMii, sIKi MiCTWIHM JIIMOAA-IUTaJIOTPHH,
KPE30KCUM-METHII, TU(PEHOKOHA30.

Hocnimxysanu aHTHOaKTepiaIbHi Ta ¢iToTOKCHYHI
BJIACTUBOCTI: 1) CHCTEMHOTO (YHTIIH/IA, AIFOU0K0 PSUYOBHHOO SKOTO €
kpesokcuMm-metui (100 /i) ta audenokonason (200 /) — 3aci6 1; 2)
IHCEKTUIN/Ia KOHTAKTHO-KHUIITKOBOI Jii, JIIF0YOI0 PEYOBHHOIO SKOTO €
nsamOpa-uranotpun (50 1/m) — 3acid 2. Sk Oakrepia’dbHY TecT-
KYJIETYPY BUKOPHCTAJIH acoliallilo, sika pociia TPy BHECEHHI CHPOTO
Kypsi9oro M’sica 0 BOJOIPOBIAHOT BOAM, 32 aepoOHUX YMOB Ta
temrnepatypu 22 = 1 °C, go sKoi mepen MOYaTKOM BHUPOLIYBAHHS
JoJIaBaj¥ BiMMOBiMHUH 3aci® y kinmbkocTi 50 M/ Bomu. Y KOHTpPOJb
3aci® He momaBanyu. SIK TECT-POCIMHY BHKOPHUCTAIU PENbKY IOCIBHY
Raphanus raphanistrum subsp. sativus (L.) Domin copty
Opanny3pkuii cHiganok. Hacinas Tect-pocinnu y Kinbkocti 10 mryk
posmintyBanu y uvammi [letpi Ha ¢inpTpyBanbHOMY Hamepi, SKHA
3MOYYBaJl JAHCTUIHOBAHOK BOJIOKO (KOHTPOJIb) ab0 BiAMOBIIHUM
BOJHAM pPO3YMHOM 3aco0y 3 KoHIeHTpamiero 50 wmi 3acoly/n
MUCTHILOBAHOI Boau (mociim). JlocmipkeHHs 3OiACHIOBaIM Y
MOTPiKHIA TOBTOpHOCTI. Po3paxoByBamu (IiTOTOKCHYHI iHIEKCH —
IHJGKC CXOJXKOCTI HACiHHA Ta IHICKC JOBXHMHU KopiuHs [4]. [lpm
0o0po0IIi  pe3ynbTaTiB  JOCTIDKCHHS BHKOPUCTAJM  CTaTUCTUYHI
METO/IH.

[Ipu kynpTHBYBaHHI OakTepiambHOI TecT-acoriamii BigMi4eHO
Bi3yaJbHI O3HaKM PO3BUTKY OakTepiii - HAsIBHICTh KaJaMyTHOCTI
(3aci6 2) ta 3amaxy (3aci6 1 Ta 2). Ilpm MikpocKomyBaHHI Iif
cBiTiioBuM ~ Mikpockoriom  (x400) 3adikcoBaHo mopdoioriune
pI3HOMAHITTS MiKpoOIOTH SK y KOHTPONi, Tak 1 y Jmociimax i3
3acobamu 1 Ta 2.

Ha eneprito nmpopocTaHHsl Ta CXOXICTb HACIHHS TECT-POCIMHH
JOCHI/DKYBaHi 3aC00M He BIUTUHYNIU. JOBXKHMHA KOPiHHS Ta HaJl3eMHOI
YaCTUHHM TIPOPOCTKIB TECT-POCIMHHM 3a BIUIMBY 3aco0y 1 Oyma
JIOCTOBIPHO MEHIIOI0, HiX y KoHTpomi, y 10,5 pasu ta 4,6 pasm,
BIJIMIOBITHO. 3a BEIMUYUHOIO 1HJEKCY TOBXHHU KopiHHs (-0,91) 3aci6 1
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y JAOCHiIKyBaHi KOHLEHTpaulii BiTHOCHUTBCA 1O PEYOBUH 3
EKCTpEeMalbHOI0 TOKCHYHICTIO. 3aci0 2 He BIUIMHYB Ha JOBXUHY
KOpIiHHS Ta HaJ3€MHOI YaCTHHUM NpOpocTKiB. CHil 3a3HAYUTH, IO
KOHIIEHTpaIlisi 3aco0iB, BUKOPUCTaHA Yy MOCIiKeHHI, Oyia OimbIe,
HIXX pEeKOMEH[I0BaHa IS 3acTocyBaHHs, y 133 pasm (3aci6 1) ta 62,5
pasu (3aci6 2). CTifKicTh y IPYHTI KPE30KCHM-METHITy HU3bKa, TPOTE
3arajibHi  3aNUIIKKA  (KPE30KCUM-METHJI + KHCIOTHHH MeTaboiT)
30epiraroThes MPOTATOM TPUBAJIOro nepioy [1].

TakyuM 4YWHOM, KOMEpIUiiHI NpemapaTtd, PeKOMEHIOBaHi IS
3aCTOCYBaHHS Yy arpoHOMii, SKi MICTHIM JSMOJa-IIUTAIOTPHH,
KpE30KCUM-MeTHI, MUPEHOKOHA30l, 3a KoHIeHTpamii 50 miu/m He
MpOSBWIM  aHTHOAKTepiampbHOI  Aii  IMOAO  JOCTiIKyBaHOI
OakTepianbHOi acomiamii. BigMiueHi (QITOTOKCHYHI BJIACTUBOCTI
3ac00y 3 KpPE30KCHMM-METWJIOM Ta AM()EHOKOHA30JI0M 32 POCTOBHUM
TECTOM 3 PEIBKOIO MOCIBHOKO CBiAYaTh MPO HEOOXIIHICTH KOHTPOJIIO
Ta OLIHKU PU3UKIB MOTPAIUIIHHS [IUX PEYOBHH Y JTOBKIJUIS.

Cricoxk niteparypu

1. Khandelwal A., Gupta S., Gajbhiye V. T., Varghese E.
Degradation of kresoxim-methyl in soil: impact of varying
moisture, organic matter, soil sterilization, soil type, light and
atmospheric CO. level. Chemosphere. 2014. Issue 111. P. 209-
217. DOI: https://doi.org/10.1016/j.chemosphere.2014.03.044.

2. Liu ., Li X, Xie J., Chu Y., Sun C., Wang Q. Adsorption of
lambda-cyhalothrin and cypermethrin on two typical Chinese
soils as affected by copper. Environ. Sci. Pollut. Res. Int. 20009.
Issuel6, No 4. P.414-422. DOI: https://doi.org/10.1007/s11356-
008-0076-2.

3. Maurya R., Dubey K., Singh D., Jain A.K., Pandey A.K. Effect
of difenoconazole fungicide on physiological responses and
ultrastructural modifications in model organism Tetrahymena
pyriformis. Ecotoxicol. Environ. Saf. 2019. Issue 182. P.
109375. DOI: https://doi.org/10.1016/j.ecoenv.2019.109375.
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XIMISAA HABKOJIMIIHBOTI'O CEPENOBUIIA, ITPUPOJHUX
TA BIOAKTUBHHUX CIIOJIYK

V]K: 606:61

BUBYEHHS CKJALY BIOJIOI'TYHO AKTUBHHUX
KOMIIJIEKCIB 3 CHLORELLA VULGARIS

Boauap O. 1., Pakouwnii A. L., I'py6inko B. B.

TepHOMINTECHKHN HAITIOHATEHUH TeJarOTiYHUH YHIBEPCUTET
imeni Bononumupa ['HaTioka
E-mail: bodnar@tnpu.edu.ua

OmHuM 3 BaXJIMBUX Ta TEPCHCKTUBHUX METONIB IS
JOCSATHEHHI 30a1aHCOBAaHOTO XapuyBaHHS Ta 3alo0iraHHs MOpPYIICHb
METa0Oi3My € 3aCTOCYBaHHsI OIOJIOTIYHO AKTHUBHHX J00aBOK, IO
MICTSITh MiHEpaJIbHI PEUYOBHHH, 3B'S13aHI 3 MPUPOTHUMHI KOMILIEKCAMHU
KIIITUHHUX 010MOJIEKYI.

Hoseneno, mo wikpoenementn Zn, Mg, Fe Ta iHmi B
oprasiuHiit ¢opMi MalOTh BUILY O10JOCTYITHICTh Ta KPally TEHICHIIII0
JI0 CKOpOYEHHS iX nedilury B OpraHi3mi, HiXK MiHepaibHi (OpMH.
Tak, kpami pe3ynbraTd moj0 3HmwkeHHs piBHsa [10JI Ta migBuieHHs
aktuBHocTi I'TIO Oynu mpomeMoHCTpoBaHI y Kypdar-Opoilnepi 3a
BBEJIEHHS Y 1X Xap4yoBHii parioH opraniyHux ¢opm Se, Zn i Cr, Hixk 3a
BBEJICHHSI HEOPTaHIYHUX COJICH IIMX MiKpoeaeMeHTiB [5].

3arajoMm, 4MMajow KUIBKICTIO Pe3yJIbTaTiB MiITBEPIKEHO, 110
OTpUMaHi 3 BOJOPOCTEH KOMILJIEKCH 3 MIKpOEIeMEHTaMH, SKi Jaui
HAJXOASTh B XapuoBi JIAHIIOTH JIOACH 1 TBapuH Yepe3 MPOIYKTH
Xap4yyBaHHS, BUKOHYIOTh BOXJIUBY POJIb B META00J1i3Mi Ta CTAHOBJISATH
3HAUHUHA TpakTHYHUHE iHTepec. 3a3Haunmo, mo CeneH Ta LluHK €
BXUIMBUMHU JUIsl KJIITHHHOTO OOMiHY, 0O pOJb IIMX EJIEMEHTIB,
nepeaycimM, oOyMoBIieHa X Oe3rmocepe/IHbOI0 KaTATITUYHOIO JIIEI0 B
peaKuifgx MpPOMDKHOTO OOMiHY Ta OIOCEpEIKOBAaHOMY iHTriOyBaHHI
TOKCHYHOI Aii BaXKKHUX METAIIIB.

Buxozsuu 13 3a3Ha4€HOT0, 3aBJaHHIM POOOTH OYJI0 BUBUCHHSI
CKJIaIy OTPMMAaHHX 3 3eJeH01 oaHOKIiTHHHOI Bogopocti Ch. vulgaris,
BUPOILEHOI B AaKBaKkyJbTypi, 3a BIONOBIAHUX JOCIIIKYBaHUX
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KoHIeHTpamiii cnonyk Cemeny 1 LluHKY, emeMeHTBMiCHOTO
KOMITJIEKCY, 10 JOCTOBIPHO MICTHUB OW y CBOEMY CKJali 3a3HadeHi
MiKpOEJIIEMEHTH.

AHami3 nmiTepaTypHHX [aHUX IIOAO MiAOOpy ONTHMAaIbHHX
ymoB BupoimryBanus Ch. vulgaris y HakonuvyBasbHiil KynbTypi st
OTpUMaHHSA MOTEHIIHHOT CHUPOBHHHU MoKa3al, 1o
HalleeKTUBHIIIUMH YMOBaMH € KyJIbTHBYBaHHS BOJOPOCTi MPOTITOM
7 110 3 TOAAaTKOBMM BBECHHSIM HATPItO celieHiTy B KoHIeHTparrii 10,0
mr Se (IV)/nm® ta ionis Llunky B konuenTpanii 5,0 mr Zn (I1)/ame,

KynbTHBYBaHHS XJIOpeNd Ha CEpeloBHIIl 3a Jii HaTpilo
CEJICHITY OKpeMO IoKa3ajo 30inpineHHs BMicTy CelleHy y JimimHin
¢paxmii mHa 112,1%, a 3a cminprOi il #oro 3 Zn (II) — ma 131,3%
o0 kouTpoito. Kinekicts Se (IV) B mimigax 30LmbIInIacs Maike Ha
10% 3a cminbHOi il cenenity 3 Zn (II), HiX 3a Aii ceneHiTy oKpemo.
HocmimkeHo, mo A0 CKIaMy JIMiiB XJIOPEId aKTUBHO BKJIFOYABCS 1
uuak — wmaibke y 10 pasiB Oinblie BUSBWIOCS ILBOTO METalNy Y
JIOCITITHOMY BapiaHTi MOPIBHIHO 3 KOHTpOibHUM. Ockinbku [{uHK €
OIHAM 3 OCHOBHHX MIKpPOEJIEMEHTIB, M0 BUKOHYE B OpraHi3Mi
perynaropHi QyHkIii 0ararb0X JIaHOK MeTa0oJi3My, TO BiH 3JaTHUN
aKTHUBHO 3B’s13yBatucs Maibke 3 300 pisHUMU 010MOJICKYJIaMHu.

Bigmitimo, mo Bxiroueni B mimigu Ch. vulgaris Cernen i Lunk,
3B’SI3YIOThCS 3 HHMH MII[HO, OCKUIBKH Y pe3yJIbTaTi HpouexypH
BUIIJIEHHSA JNMOIAIB B IX CKIIaml 3aJIMINAETHCS JOCTATHLO BeEJIHKA
KUTBKICTh ~ IUX  MiKpoeleMeHTiB.  Xpomarorpadiunuii  anHami3
CEeJICHBMICHMX JIiMiAiB 3 OAHOKIITHHHHUX Bomopocreit Chlorella
vulgaris, Dunaiella primolecta ta Porphydium cruentum, ski
3pocTanu 3a BUCOKMX KonueHTpamid Se (IV), mokaza, mo CeneH
MPUCYTHIH B ycix (pakmisgx IimigiB, OJHAK MeXaHI3M BKJIFOYCHHS
Horo 1o ckJaAy JiMiAiB 1 KUPHUX KHCIOT Ha TOW dYac He OyB
3’sicoBanuii [1].

Y HamoMy BHNAAKy, SKICHMA 1 KUIBKICHHH — CKJax
CEJICHIIMHKJIIMIJHOIO  KOMIUIEKCY OyB  TNpoaHalli3oBaHUH  Mac-
CHEKTOPOMETPUYHNAM JIOCHI/DKEHHSIM, 3JIIHCHEHOTO 3a JIOTIOMOT'OIO
ABTOMATH30BaHOTO PIMHHOTO XpoMaro-Mac-criekTpoMerpa Agilent
1200 SL/DAD/FD/MSD 6130 («Agilent Technologies», USA, II'b
HAH Vxkpainn). Xoua 3a 37ificHEHHsI JETEKIii BHIUMOTO CIEKTPY
DAD i mac-aerekTopa 3a MO3UTUBHOI 1 HeraTUBHOI ioHi3auii MSD
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ESI +/- Buani He Bci Mosekynau, Tomy miku DAD ta MSD MOXyTbh
OyTH HE TMOBHICTIO Y3rO/DKCHI, OJHAK BITI3HAHHS JIIIIBMICHUX
PEUOBHH 32 MAaKCUMyMaMH HOTTIMHAHHST MOXKJIHBE.

OTpuMaHi CIEKTPH CBIiTYATh TPO BKIFOYCHHS 2-X aTOMIB
Ceneny (DAD 225 nm — 2, 4; MSD ESI (+) — 2, 5; MSD ESI (-) — 4,
6), atoma [unky (DAD 225 nm — 3; MSD ESI (+) — 2), a takox
rninepony (DAD 225 nm - 13; MSD ESI (+) — 13) Ta
JKUPHOKUCIOTHUX XBOCTIB (DAD 225 nm — 18-28 3 Mmakcumymamu
18, 21, 25; MSD ESI (+) — 18-28 3 makcumymamu 19, 21, 23-26;
MSD ESI (-) — 20-30 3 makcumymamu 21, 22, 23, 27).

BucokoiimMoBipHE  CIIBHAAiHHS MaKCUMyMIB PEYOBHUH —
CKIIQIOBUX KOMILIEKCY, MIATBEPIKY€E HOTO CTAICTh, a criekTpu MSD
ESI nmoka3yloTh mMpeACTaBiICHICTh, XO4a 1 3HAYHO MCHIIY,
HU3bKOMOJIEKYJISIPHUX PEYOBUH. MOXKIHMBO, IO LEW 3B’SI30K € HE
TITBKU PE3yIBTATOM aJIcopOIii MiKpOEIEMEHTIB, a W BKIFOUEHHIM X
JIO CKJIaJly MOJICKYJ JimiiB, Hacammepes docdomimiais, Ta 3a MicueM
MOJBIHOTO 3B’SI3Ky B HEHACHYEHUX JKUPHUX KHCIOTaxX 3a IOTMOMOTO
KOBaJICHTHOTO X KOOPIWHAIIIHOTO XIMIYHOTO 3B’S3KY, IO JTO3BOJISIE
BB2)XAaTH BHIUICHUH KOMIIEKC 30allaHCOBaHMM 32 CKJIQJIOM Ta
¢bi31070T19HO aIEKBaTHHM.

JliTepaTypHUX JaHWUX PO HAKOITMYCHHS METAIIIB i HEMETAIIIB Ta
BKJIFOYCHHS IX JIO CKJIaJy OKPEMHX OpraHiYHHX CIIOJYK KIITHH
BoJlOpocTeit ynmano [1, 2], BTiM poOiT, siki O onucyBail MeXaHi3MU
B3a€MOJIii MIKpPOEIEMEHTIB 31 CTPYKTYpPHUMU €JeMEHTaMH KIIITHH Ta
NUIIXW iX 3B’SA3yBaHHA 3 JINiZaMHu, Ha >Kaib, HeOararo. OnHaK,
3a3HAYKNMO, 110 Y AOCTipKeHi [4] mpeacTaBuim J0Ka3u CIIOPiTHEHOCTI
Ta BIAMOBIAHO edekTHBHOI B3aemoii (adiHHOCTI) JBOBAJICHTHHX
MeTalliB 3 (IIyOpecCHeHTHHMH TIpOoTeiHaMu (MapKepamMH KIITHHHHX
NpOTEiHIB), SIKIi y CBOI Yepry NPUETHYIOTH METauu A0 JIiMiJiB
memOpaH. Lls crnopigHeHicTh croctepiranacs sSK Yy KIITHHHHX
MeMOpaHax JKMBUX OpraHi3MiB, Tak 1 B IITyYHUX JIMiJHUX
MOHOIIAPOBHUX Ta ABOLIAPOBUX Marepianax. HasBHICTb y KiIiTHHaX
METaJI3B’SI3YI0UOro  MENTUAY  CHOpHsla  acoliaiii  XMMEpPHOIro
(GIIyOpeCcIIeHTHOr0 MpOTEiHy y JimigHy MeMmOpaHy, IO 3HH)KYBAJIO
eMicito (¢roopecrieHnii KiiTHH. BcraHOBIEHO, IO XWMEPHHU
npoTeiH, 3B’S3aHUI 3 METajJOM, BBOJUTHCS Yy JIMiJHI BE3UKYIH
3aBJISIKM BHCOKOMY ITOBEPXHEBOMY HATATY JIMIAHOTO Oimapy. 3riaHo
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OTPUMAaHUX pe3yJbTaTiB, aBTOPH BBAXKAIOTh, II0 METAI3B’ A3yIOUHH
(GyopeceHTHHI TPOTEIH OMOCEPEIKOBAHO 301BIIY€E IUIMHHICTD
MeMOpaH Ta PO3IUIMPIOE TUIOINLY IMOBEPXHI JIMITHOT ITIBKH, & TAKOK —
0 Mae MiCIle BUCOKa HMOBIPHICTh 3B’SI3yBaHHS IIhOTO IMPOTEIHY 3
pimuHHO(GA3HUMHA TIISHKAMH Ta Me()EKTHUMH YaCTHHAMH JIiITiTHOTO
mapy[4].

Oxpim 11p0T0, ¥ Jocmipkenti [3] mokazaHo, 1m0 i0HH MeETalliB
(Fe3*, Pb?*, Zn?*, Cu?*, Ni%", Cr¥*, Cd?*" ta Co?') merko i mBHIKO
B3a€EMOJIIOTh 3 aunanbmitoin-gocarnaunxoninom (AIDX), skwuit
BXOJUTh JO CKJIaay JIIiAHOro mapy. Y pe3ynbraTi B3aeMoil
yTBOproBayucst  kaTioH-[II®X  koMmruiekcw, 3  OJHOYACHUMH
KoH(popMariiiHuMu X 3MiHaMH, Ta IMMOOLTI3aIisi TOJOBHUX
(GYHKLIOHANBHUX TPYII, IO IMiIBUIIYBaJIO aKTUBHICTh OCTAHHIX.

[omo 3B’s3yBannHa CeneHy 3 mimigamu, TO y AOCHiTaX Ha
TBapMHaX 3a JOMNOMOIOK PaJiOaKTHBHOTO '°Se, BCTAHOBHJIA HOTO
BKJIFOUCHHS JIO CKJIJy JIIiIiB MeMOpaH, sKi B MOAAJILIIIOMY YaCTKOBO
3MIHIOBQJIX CBOi MOPQo-(yHKI[IOHANBHI Ta 0i0(i3uuHI BJIACTUBOCTI
[6]. Pasom 3 TuM, CTPYKTYpHI 3MiHHM y KIITHHHHX MemOpanax Ch.
vulgaris, oueBHIHO, CHPHSIOTH AKTUBHIIIOMY IPOIECY BKIFOYCHHS
MmikpoenemenTiB Ceneny i Lluaky 1o iX ckiafy, nepeayciM JIimigHOro
Oimapy memOpaH.

Criucok mitepatypu

1. Gennity J. M., Bottino N. R., Zingaro R. A. The binding of
selenium to the lipids of two unicellular marine algae.
Biochem. Biophys. Res. Commun. 1994. 118 (1). pp. 176 —
182.

2. Gojkovic Z., Vilchez C., Torronteras R. et al. Effect of
selenate on viability and selenomethionine accumulation of
Chlorella sorokiniana grown in batch culture. Sci. World J.
2019. Article 1D 401265. p 13.

3. Li S, Du L., Tsona N., Wang W. The interaction of trace
heavy metal with lipid monolayer in the sea surface
microlayer. Chemosphere. 2018. 196. pp. 323 — 330.

4. Prachayasittikul V., Ayudhya C. N., Boonpangrak S., Galla H.
J. Lipid-membrane affinity of chimeric metal-binding green
fluorescent protein. J. Membr. Biol. 2004. 200 (1). pp. 47 —
56.

248



Ximin HaA6KOIUWIHBO20 cepedosunia, nNPUPOOHUX Mma GioaKmMUGHUX
CROJIYK

5. Rao S.V. Prakash B., Raju M. V. et al. Effect of
supplementing organic forms of zinc, selenium and chromium
on performance, anti-oxidant and immune responses in broiler
chicken reared in tropical summer. Biol. Trace Elem. Res.
2016. 172 (2). pp. 511 — 520.

6. Tripp M. J.,, Whanger P. D. Association of selenium with
tissue membranes of ovine and rat tissues. Biol. Trace Elem.
Res. 2014. 6 (6). pp. 455 — 462.

YK 575.224

HATYPAJIBHI TA CHHTETUYHI BAPBHUKH ¥ XAPYOBI
INPOMHUCJIOBOCTI: TIOPIBHAJIBHUU AHAJII3 CKIIAY
KOMIIOHEHTIB

Meabsunuyk H. B, Kpu:kanoBcebka M. A

TepHOMINTBECHKHN HAITIOHATBHUH TIEIarOTi9HUI YHIBEPCUTET
imeHi Bomonnmupa ['HaTioka

E-mail: melnychuk-n@chem-bio.com.ua

XapuoBi OapBHUKMA CTaJM HEBII'EMHOI0 YaCTUHOK CY4YacHOTO
Xap4oBOr0 BUPOOHHWITBA. BOHM HaaaloTh MPOAYKTaM MPHBAOIUBHIA
30BHIIIHIM BUTJIS Ta TOKPALIYIOTh iX CIIOYKHBYI BIACTUBOCTI. AJDKe,
came KOJip Mae Ul CIIOKMBauya BEJIMKE 3HAUYEHHs: BiH CIYXXHUTh HE
JIMILIE O3HAKOK CBIXOCTI Ta SIKOCTI MPOAYKTY, ale W CIpuse HOro
BITII3HABaHOCTI. 3a KOJip NPOXYKTY BiANOBINAIOTH NPUCYTHI B HHOMY
OapBHUKM. BOHM MOXYTh MICTUTHCS B HBOMY MPHUPOJHUM HYHHOM
(bypsik, MOpKBa, KypKyMa i T.71.) a00 MOXKYTh OyTH JI0JIaHi B TIpoIIeci
nepepobku [2].

CyuacHi TexXHOJIOTiT JO3BOJIIIOTh BUTOTOBJISATH SIK HaTypaJlbHi,
TaK 1 CHHTETHYHI  OapBHHUKHM 13 HAJIEKHUMH BIIACTUBOCTAMHU 1
CTaHJApTHUM BMICTOM OCHOBHOro OapBHHKa, IO 3a0e3meuye ix
3aCTOCYBaHHS Yy BHPOOHHMIITBI IMUPOKOTO CIEKTPY Xap4OBUX
npoAykTiB. HaTypaibHi OapBHUKH, SIK NPAaBHJIO, MICTSTh MIrMEHTH
pocnuH. 3abapBieHHS BHHHKAE 32 paxyHOK KapOTHHOIMIB,
¢naBoHOINiB, OeTtaHiHy, pudbodmasiny, xnopodiny i T.4. Harypanbhi
OapBHUKH BiJI3HAYAOTHCS BIJICYTHICTIO TOKCUYHICTi, OJHAK s
O1TBIIIOCTI 3 HUX BCTAHOBJEHI tomyctumi 1060Bi go3u (JICJ) [3].

[Iupoke BUKOPHUCTaHHS CHHTETUYHUX OApBHUKIB, IO HEIABHO
3'SBUJIMCSL 3aBJSIKU JIOCSITHEHHSIM XiMii, TOSICHIOETBCS iX BHCOKOIO
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CTiHKicTIO 10 3MiH y pH cepemoBummi i aii KUCIOT, CTAaOLIBHICTIO IO
BINTUBY TeIIa 1 CBiTIa, 3HAYHOIO 3MATHICTIO 10 (dapOyBaHHS,
JIETKICTIO B JIO3yBaHHI Ta CTIHKICTIO 3a0apBJICHHS i Yac 30epiraHHs
npoaykTy. B OIbIIOCTI BHMAAKIB 1X BHKOPHUCTAHHSA € OLIBII
€KOHOMIYHO BHT1THMM IOPIBHSHO 3 HATYpaJlbHUMHU OapBHUKamMHu [1].

Meroro pocmimkerHs Oylio TpoaHali3yBaTH HaTypallbHI Ta
CHHTETHYHI OapBHUKH 1 MIOPIBHATH CKJIa] X KOMITOHCHTIB.

Jns HayKOBOTO MOCIHIIPKEHHS BHUKOPWUCTOBYBAIHM HATYpalbHI
OapBauku TopriBenbHOol Mapku YERO COLORS bnakutHmii i
XKoptuit (Ykpaina, M. Onecca) Ta CHHTETHYHI OapBHUKH KOMIAaHii
Criamo HebecHo Omakuthuii 1 XKostuit (Ykpaina, m. Onecca).

B pesymprari TpoBeACHHS MOPIBHAJIBHOTO aHANi3y CKIamy
HaTypaJlbHUX OapBHHUKIB OyJl0 BCTaHOBJIEHO, IO IX OCHOBHHMU
CKIIATHUKAMHM 37C¢OUTBIIIOr0 € MPUPOIHI KOMITOHEHTH, TaKi SK, CHPOI
TJIFOKO3H, JIMMOHHA KUCJIOTa Ta OapBHUK. B OGapeHuk JXopTuii, KpiMm
3a3HadyeHoOro ckiaagy BxoauTh E100 KypkyMiH, o BiacHe Oyjme
3a0e3rnevyyBaTH >KOBTHH KOJIp MpoAykTy. brnakuTHe 3a0apBieHHS
HATAEThCS 32 PAaXyHOK HASBHOCTI CKCTPAKTY 3 BOIOPOCTI CITIPYITiHH.
[Ipote, mo ckiamy AOCIIHKYBAaHUX HATypadbHUX OAPBHUKIB BXOIHTH
BYTJICBOJHUI TONIiIMEp KaMilb KCAaHTAaHOBA, IO CHPSMOBAaHA IS
dopMyBaHHS Ta  30epeeHHS  KOHCHUCTCHIi 1  PO3UYMHHHUK
MIPOIIJICHIJIIKOJIb, @ TAKOXK KOHCEPBAHTH COpPOAT Kallito Ta OCH30HAT
HaTpilo.

TakuM YWHOM, HASBHICTP IUX XIMIYHUX PEUOBHH HE A€
MOJKJIMBOCTI CTBepKyBaTH 1po iX 100% HaTypaibHICTB.

KoMnoHeHTHMI  CKJaJl CHHTETHYHHX OapBHUKIB  Mayo
BIJIPI3HAETbCS BiAg HarypaidbHuX. HeoOXimHO 3a3HA4YWTH, IO
KOHCEPBYIOYl KOMIIOHCHTH OapBHUKIB aHAJOTIYHI THM, IO BXOISATH
IO CKIagy HarypanbHuX. Jlumie 3  JI0IaTKOBUM — BMICTOM
KYKYPYA3SHOTO KPOXMAJIIO Ta BJacHe OapBHUKA. Y OapBHUKA JKOBTHI
3a0apBiieHHs1 3a0e3neuye CHUHTeTWYHA jaoOaBka Taprpasun E102, a
OnmakuTHUHN KoJip Hagae nobaBka Cuniid 6muckyunii E133.

PexoMeHnpaiii, 100 BUKOPUCTaHHS Ha €TUKETKAax HE
3a3HAYaI0ThCS.

OToX, NpoBEIEHUI HOplBHS[J'H)HI/II/I aHai3 MPOJICMOHCTPYBaB,
0 3arajbHU CKJIaJ] KOMIIOHEHTIB HATYpaJlbHUX 1 CUHTETUYHHX
OapBHUKIB He BiApi3HAEThCS. Pi3HuUIM monsirae nuimie y OapBHHKaX,
mo 3a0e3meuyroTh KOMip. Y HATypalbHUX BUKOPHCTOBYIOTHCS
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npuposHi 6apBHUKY - E100 KypKyMiH Ta cripyiiHa. A y CHHTETHYHHIX
- Taptpazun E102 i Cuniit 6muckyumit E133.

Tomy, BUOIp Mk HATYpadbHUMH 1| CHHTCTUYHUMH OapBHUKAMU
3aJICKUTh JIMINE BiJi KOHKPETHUX BUMOT IIOAO MPOAYKTY, TAaKUX SIK
Oe3meka, €CTETUYHICTh Ta €KOHOMIYHICTh, a TaKOX BiJ BHMOT i
BITOI00AHb CIIOYKUBAYIB.
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FOOD PRODUCTS

Krychkovska L. V.1, Blyzniuk O. M.}, Karpushyna S. A.2,
Shcherbak O. V.2

!National Technical University «Kharkiv Polytechnic Institutey,
2Uman National University of Horticulture,
3State Biotechnological University

E-mail: krichkovskaya.kpi@gmail.com

As it is known, Carotene is one of the most important A-
vitamin’s precursors-provitamins in the organism. Theoretically one
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molecule of B-carotene turns into 2 molecules of vitamin A. Though it
was adjusted during experiments in vivo, that 3-carotene only partially
turns into vitamin A in the organism and the rest remains immutable.
And what is more, percentage of -carotene turning into vitamin is
controlled by vitamin’s A status in the organism thus it cannot lead to
toxic response in the human organism. Cogent evidence was obtained
as a result of experiments, that [3-carotene appears to be not only
source of vitamin A but also plays important independent biological
role. B-carotene protects macromolecules and biomembranes of cells
from damage and thereby increases the body's resistance to free
radicals and various pathogenic viruses. [3-5].

Short terms of carotene’s conservation in the foodstuffs based
on sunflower seed oil raw, e.g. halvah, are conditioned by the
processes of biological oxidation as well as lipid’s interaction with
oxygen and formation of peroxide radicals. Preservation of physical
and chemical parameters of carotene’s biological activity in the lipid
containing foodstuffs in the process of the long shelf life can be
reached through proved choice of the antioxidants as well as through
choice of the lipid containing product in the capacity of carotene’s
carrier.

It is well known that the efficient application of antioxidants is
impossible without information on antioxidant activity, whether about
separately taken stabilizers of oxidative process or a mixture of two or
more antioxidants, as well as their interactions in one product
Antioxidants in the mixture under initiation with lipid containing
products may exhibit additive abilities as well as synergetic and
antagonistic depending on quantitative proportion and presence of
concomitant components [1, 2].

Foodstuffs received on the basis of sunflower seed paste have
the same disadvantages that many lipid containing products produced
using seed oils containing carotene, namely extreme instability
regarding oxidative destruction. Unfortunately, range of antioxidants
permitted for use in foodstuffs is limited because of high requirements
established for them. The values of peroxide and acid numbers (PN
and AN), reflecting the biochemical processes occurring during the
preparation and storage of halva, can be considered as quality
parameters of the specified product.
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Crops with the highest mass fraction of oleic and linoleic acids,
microbiological carotene, namely, oil sunflower (Helianthus annuus)
and walnuts, were chosen for this study as raw materials for creating
halvah with a balanced fatty acid composition. Biologically active
antioxidants of tocopherol isomer scale (Mixed Tocopherols,
Tocomix) in different dozes and proportions for stabilization of
microbiological carotene in sunflower seeds halvah were tested in this
study. Microbiological carotene was introduced into sunflower seed
paste and walnut paste. Oxidative destruction of the products with
carotene under conservation at different temperature conditions (37°C
and 60°C) was predetermined by changes of acid (AN) and peroxide
numbers (PN) and also their fatty acid composition. Fatty acid
composition was determined by means of high effective liquid
chromatography. Chromatography was carried out on the Shimadzu
GC-14B Gas Chromatograph equipped with auto injector AOC-14 and
integrator C-R7a.

During the study of the process of oxidative destruction of
halvah from sunflower seeds, it was revealed that data obtained within
24-28 hours make it possible to judge the speed and intensity of the
oxidative process in sunflower sub-protein paste, which makes it
possible to select antioxidants within a short period of time.

Comparative analysis of the fatty acid substance in the paste of
different vegetable origin exhibited dominance of the polyunsaturated
fatty acids C18:1 and C18:2 in the sunflower seed paste and what is
more C18:3 in the walnut paste. Physical and chemical changes of the
pastes of sunflower seed and walnut origin were different within the
oxidative process regarding AN and PN indices.

It has been found that the AN and PN parameters were steadily
increasing for a short time for the oxidation of sunflower seed paste,
while the same parameters were quite stable over a long period of
oxidation at temperature of 37.6°C, namely, for 7-14 days and
possibly more, for the walnut paste. No further study of oxidative
degradation was carried out, since there was no need to prolong this
process. Regardless of very low values of peroxide numbers within the
whole period of oxidation, the halvah ready product made of walnut
raw partially lost taste (savour) abilities during time of conservation
given T-22°C over 6 months. It can reveal appearance of processes of
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quality deterioration not connected to the peroxidation. Wherein the
quantitative characteristics of carotene remained within the limits of
initial values.

It is necessary to emphasize that values of Peroxide numbers in
the walnut paste differed highly from the same parameters in the
sunflower seed paste. The initial values of Acid numbers in the both
products were almost similar to each other. Oxidation of pastes with
carotene added at the high temperature (60°C) during 24 hours did not
produced in the change of the oxidative dynamics.

It has been found that oxidation processes in the sunflower seed
and walnut pastes with carotene added proceeded according to
different dynamics. Walnut paste had very low initial values of
Peroxide number, which made this product more attractive for adding
carotene into it. This deduction was proved by the data on oxidation of
this paste with carotene added at high temperatures. Peroxide number
increased lightly for walnut paste in comparison with sunflower seed
paste with no violation of quality standards (PN=0.01). Wherein PN of
sunflower seed paste were highly increasing and did not corresponded
to the values of the commodity till the end of oxidation.

Addition of the antioxidant to the walnut paste did not change
the terms of carotene oxidation and remained stable for sufficiently
long period of time which was comparable with the oil preservation
itself. Thus, carotene showed good preservation in the walnut paste,
which might be due to the extremely low content of peroxide in it. At
the same time, the addition of Tocomix to the sunflower paste turned
out to be effective, which produced in a decrease of the peroxide
accumulation level and an increase of the product shelf life by 2 times.

Thus, the study carried out has been shown that walnut paste
was a more acceptable basis for the addition of biologically active
microbiological carotene in order to create new food products with
medicinal and preventive properties and a shelf life that met the
international standards.
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The number of aromatic diazo compounds investigated in
anionarylation reactions, was recently significantly expanded due to
the introduction of aniline derivatives with electron-donating and
electron-withdrawing substituents and bisdiazonium salts based on
diamines of benzidine and phenylene series [1].

As a continuation of our research, we investigated 4-
acetylphenyldiazonium salts in Meerwein and anionarylation
reactions. In  particular, we obtained bromo- 1 and
thiocyanatoarylation 2 products of acrylic and methacrylic acids
amides, which contain an acetophenone fragment, and carried out their
bromination and cyclization. Based on bromamides 1, azido-, N,N-
diethyldithiocarbamato-, and O-alkyldithiocarbonatoamides 3-5 were
synthesized, which are practically impossible to obtain in conditions
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of direct anionarylation. (-Bromoacetyl derivatives 6 were
transformed into quaternary pyridinium 7 and triphenylphosphonium
8 salts.

N, Br BT Nap, N, "BFy
AW 02+HBF4
(0] Me
0% "Me R NH 0% "Me
0
H,N HN
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R =H, Me; An = Nj (3), SC(S)OEt (4), SC(S)NEt, (5)

It is known that 2-thiocyanatoamides are convenient reagents

for the preparation of 2-aminothiazol-4(5H)-one derivatives [3]. We

used this approach for the synthesis of 2-amino-5-(4-acetylbenzyl)-(5-

methyl)thiazol-4(5H)-ones 9, which are formed in quantitative yields

as a result of cyclization of thiocyanatoamides 2 upon boiling in

dimethylformamide-triethylamine (10: 1) mixture. Compounds 9

under the action of acetic anhydride or acetyl chloride were
transformed into acetyl derivatives 10, 11.

According to the data of experimental studies, the synthesized
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compounds proved to be quite effective in terms of antibacterial and
antifungal action.

Thus, it is shown that 4-acetylphenyldiazonium salts can be
used as effective arylating reagents in dediazonization reactions in the
presence of wunsaturated compounds and nucleophiles. The
introduction of acetyl group into the structure of anionarylation
products expands the possibilities of their usage in pure organic
synthesis, in particular for the preparation of biologically active
compounds and sulfur- and nitrogen-containing heterocycles.
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Today, one of the urgent tasks of organic chemistry is the
synthesis of new analogues of natural biologically active compounds.
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In particular, special attention is paid to derivatives of heterocyclic
carbonyl compounds as an important group of substances that are
promising in terms of biological, clinical, medical, analytical and
pharmacological research. Among them, heterocyclic compounds
based on 4-aminoantipyrine are of priority because they are widely
distributed in nature and have a wide range of biological activity [1].
4-Aminoantipyrine is a pyrazole derivative that reduces temperature
and is used to obtain azo dyes, protect against oxidative stress, and
prevent some diseases, including cancer, which are important areas in
medicine. Derivatives of 4-aminoantipyrine are also known for their
wide use as catalysts and bioactive compounds characterized by
analgesic, bactericidal, anti-inflammatory, antiviral, insecticidal,
fungicidal and restorative effects. They are also strong inhibitors of
cyclooxygenase isozymes, platelet thromboxane synthesis, and
prostanoid synthesis, which catalyze the synthesis of prostaglandins [2].

In continuation of research on expanding the range of N,N'-
disubstituted thioureas and the synthesis of potential bioactive
thiocarbamate derivatives containing a 4-aminoantipyrine fragment,
we  studied the interaction of allyl, phenyl-, 4-
methylphenylisothiocyanates with 4-aminoantipyrine (4-amino-1, 5-
dimethyl-2-phenyl-1,2-dihydro-3H-pyrazol-3-one).

It was established that the studied reactions are accompanied by
the formation of the corresponding N,N'-disubstituted thioureas. The
synthesis of thioureas based on 4-aminoantipyrine was carried out
according to the schemes:

e L

N«

RNCS  + \S\/IL — SMO
CeHg
0 >’NH

H,N ]
2 R—NH 1-3

1-3: R = CH,=CH-CH,- (1), Ph (2), 4-MeC¢H, (3)

It was shown that aryl(allyl)isothiocyanates interact with 4-
aminoantipyrine in a benzene environment with the formation of 1-
aryl(allyl)-3-(1,5-dimethyl-3-oxo0-2-phenyl-2,3-dihydro-1H-pyrazol-4-
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yDthioureas 1-3 in practically quantitative yields.

The structure of the synthesized compounds was confirmed by
IR and 'H NMR spectra. The characteristic absorption bands of
thioamide, carbonyl, and amide groups are located in the region of
1218, 1696, and 3328 cm™, respectively, and the bands of &cn
deformation vibrations of the benzene ring are observed at 812-808
cm™ [3]. At the same time, in the IR spectrum of compound 1, there is
additionally a band of valence vibrations vc-c of the allylic fragment
(1640 cm™).

Analysis of 'H NMR spectrum of 1-allyl-3-(1,5-dimethyl-3-
oxo-2-phenyl-2,3-dihydro-1H-pyrazol-4-ythiourea 1 confirms the
presence in the structure of the molecule protons of allyl (5.06-5.85
ppm) and phenyl fragments (7.35-7.43 ppm), as well as protons of
methyl groups (2.28 ppm) and two NH-protons of the thiocarbamate
fragment (7.85, 11.41 ppm).

Thus, we have shown the possibility of formation of 1-
allyl(aryl)-3-heterylsubstituted  thioureas containing  antipyrine
fragments. The synthesized compounds are of interest as building
blocks for the construction of complex heterocyclic systems with two
or more heterocyclic fragments, have significant potential for further
research in terms of obtaining new derivatives containing an
antipyrine residue and creating combinatorial libraries of bioactive
substances based on them that can be studied according to different
directions of manifestation of practically useful properties.

Research on the re-regulating activity of synthesized 1-
allyl(aryl)-3-heterylsubstituted thioureas was carried out on the seeds
of winter wheat variety “Lazurna™ of the first reproduction, which
were treated with solutions of the corresponding substances 1-3 with a
concentration of 0.002%. Distilled water was used as a control.

At the initial stage (3 days), the indicator of germination energy
varied slightly (CV = 6%). Yes, the absolute majority of experimental
options prevailed over the control - 3.7 - 18.5%. The most significant
increase relative to the control variant was noted with substance 3 -
18.5%. A slightly smaller value was characterized by substance 1, +
13.6%. The energy of germination in the variant with substance 2 was
insignificantly higher than in the control (+3.7%).

The mass of dry seedlings varied significantly - 14%. Substance
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3 showed a significant increase in the dry weight of seedlings by
8.9%.

The mass of raw roots was slightly different from other
indicators. Thus, the variation of this indicator was close to significant
- 18%. High efficiency compared to the control was shown by
substance 1, where the mass of roots increased by 40.8%.

In general, the results of the study proved that the compound 3
—  1-(4-methylphenyl)-3-(1,5-dimethyl-3-0x0-2-phenyl-2,3-dihydro-
1H-pyrazol-4-yl)thiourea is characterized by a sufficiently high re-
regulating activity, and the negative effect is observed for compound 1
—a product containing an allylic fragment in the molecule.

Thus, the obtained data confirm the perspective of using the
synthesized compounds as seed germination stimulators and plant
growth regulators.
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Exonociuna diomexnonozia ma 6iomexnonozisa é pociuHHuymei i
meapuHHuymei

PO3/I1LI 7
EKOJIOTTYHA BIOTEXHOJIOTIS TA BIOTEXHOJIOTIS B
POCJIMHHULTBI I TBAPUHHUIITBI
VJIK 633.16:631:527:572

OJIEP)KAHHS AHAPOTEHHMX T'AILIOIIIB HA OCHOBI

MIXKBUJOBUX TA MIZKCOPTOBUX I'TBPUIIB STUMEHIO

3A BUKOPUCTAHHS JJOBI'OTPUBAJIOI IONEPEIHBOI
OBPOBKH KOJIOCCSHA

bimnncoka O. B., llleaskina T. A.
[acturyT pocnuaannTBa iM. B.S. FOp’eBa HAAH

E-mail: bilynskaov@agmail.com

[Momepenns oOpoOka CylBiTH YU OE3MOCEPEAHBO MUISKIB 32
YMOB HHU3BKOi TIO3UTHUBHOI TemrepaTypu abo, HaBIaku, 3a
TEMIIepaTypH, 10 3HAYHO MEPEBUIINYE ONTUMAIBHY, € 000B’I3KOBUM
€JIEeMEHTOM TEXHOJIOTi/ TaruIoiHOl IHAYKIii y 0araTboX BUIIB POCIUH
[1]. 3 ormsimy Ha Te, MmO (aza PO3BUTKY MIKPOCIIOP Ma€ KPHUTHUHE
3HAUCHHS JUIs 3MiHU iXHBOI crierianizaiii in Vitro y 0ik ¢popmyBaHHS
0araTOKJIITUHHUX CTPYKTYp 1 pereHeparii pOCIWH, 3aCTOCYBaHHS
HU3BKOI TEMIIepaTypy BaKIIUBE Ui CIIOBUILHEHHS TaMeTOTeHe3y i
MOJIOBKEHHS TIepioly MOP(OTeHeTHIHOT KOMITETEHTHOCTI KiIiTHH. Jlo
NpUKIany, y SYMEHIO ONTUMallbHa JIsl OJCp)KaHHsS TaIuloiliB y
KyJbTypl MWISAKIB N Vitro ¢asa mi3Hboi BakyoI1i30BaHOI MIKpOCIIOPH
TpuBae 2 no6u. HaromicTs 3a Temneparypu 4 °C MiKpOCIIOpH MOXYTb
nepebyBatu y i ¢asi 14 1 HaBiTh 28 i [2], 110 ICTOTHO PO3IMIUPIOE
MOKJIMBOCTI MacOBOIO OJIEp)KaHHS TaIUIOiiB y  CENIeKIIMHUX
nporpaMax IMOpIBHSHO 13 BHKOPHCTAaHHAM CBDKOTO POCIHHHOIO
MaTepiaiy.

[Ipote pmis cyOonTUManbHUX TEMIIEPaTyp 3a IONEepPEeIHBO]
00poOKH TIOB’sI3aHa HE JIMIIE 31 3HIKEHHSM TEMITIB Y OJIOKYBaHHSIM
PO3BUTKY MIKpOCHOp, a 1 i3 CTUMYJIOBaHHSIM aHAporeHesy in vitro,
IO NOpPUBOIUTH 110 ©Oararopa3oBOro 3pocTaHHS eQeKTHBHOCTI
OJICp)KaHHS TramioimiB 1 Ha IXHIH OCHOBI — KOHCTAHTHHMX
TOMO3HUT'OTHUX JHIH. JleranbHe BUBYEHHS MEXaHI3MiB
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CTHMYJTIOI0YOTO e(ekTy monepeanboi 00poOKH 3acBiM4MIiIO, IO Ieh
CTPECOBUIl YHMHHUK, OCOOJIMBO 3a MOTO JOBTOTPHUBAIOTO BILIHBY,
BUKJIMKA€E CYTTEBI 3MiHM y METa0O0Mi3Mi KIITHHH, 30KpeMa YTBOPEHHS
NO, A®K, a Takox aytodarito [3]. Hepiako omucani y JiTepaTypHUX
JDKEpeliax Croco0u 1 peKUMH MOTepeTHROI 00pOOKH € HePUIATHUMHU
JUIL  3aCTOCYBaHHS y TIEBHUX YMOBaxX eKCIEPHUMEHTY, a TOMY
noTpeOyoTh onTmMizarii. Hamm ymockoHajJeHO JOBTOTPHUBAILY
00po0OKy, IO AO3BOJIIIIO MTOKPALTUTH AKICTh MaTepiaiy, OJep,aHoTo 3
pocCHuH, sIKi OyJI0O BUPOILEHO Y TOJIbOBHX, HE 3aBXKAW CIPHUATINBUX
yMoBax [4].

Meta JoCHiKEeHb IMOJIATaJla B OI[IHIOBaHHI €(EKTHUBHOCTI
3aCTOCYBaHHS IHHOBAIIHOTO €IIEMEHTY TeXHOJIOTii — JIOBrOTPUBAJIOi
MOTIepeTHb0I  0OPOOKM  130JIhOBAHOTO  KOJIOCCST  JIIST  OJIEPKaHHS
rarIoi/liB Ha OCHOBI MIXKBUIOBUX Ta MI>KCOPTOBHUX T1OPHIIB SYMEHIO.

Sk marepian g ramoigu3anii BUKOPUCTAHO IIICTh T1OpHIHUX
nomynsmin Fi—F2, 9oTupu 3 sikux Oyno omepskaHO 3a CXpeElryBaHHS
KyJIbTypHOTO stuMeHto 3 H. spontaneum. Ocranniii Bua Oyso
NPE/CTaBICHO KOJEKIIHHUMH 3pa3kamu HamioHanpHOTO IEHTPY
TeHETHYHUX pecypciB pocauH Ykpainm: 1U30009 (SIR), 1U06712

(AZ), IU 046086-1 (ISR), kyasTypHuii suminb — copramu Bennkan
(BLR), 4Bip, Momepn (UKR) ta CDC Alamo (CAN). o
MDKBHJOBHX cXpellyBanb H. spontaneum Oyno 3amydeHo SIK
MaTepUHCBKY (GopMy. AHIPOTEeHHY 3/aTHICTH TiOpWAIB MOPIBHIOBAIN
3 €TaJIOHOM BHCOKOTO PiBHS MposiBY 03HaKkH — yiHiero DH00-126.

PocnuHu-TOHOpY TUIISKIB BHPOIIYBAIM y TIOJIHOBHUX YMOBaX.
INigporepmiuHuMii pesxuM BIIPOJOBXK BereTaliitHoro mepiogy y 2023 p.
OyB CIIPUSATIIMBUM JIJISL POCTY 1 PO3BUTKY SIporo siumMeHto. [lomepenHro
00poOKy KoJtoccst MTPOBOIUIIN IIJISIXOM BUTPUMYBaHHS TIArOHIB Y BOJII
3a Temneparypu 4 °C y X0J0JUIBHUKY BIPOIOBK 5—6 1116 (KOHTPOIIb)
Ta KOJIOCCS BIPOJOBK 28 1110 3rifHO 3 pO3POOJIEHUM HaMH CIIOCOOOM.
[Munsaku xkyneTHBYBasM Ha cepenoBuili NMSwmon. 2 [5], sike MicTHIIO
gk reneytBoptoBau arap (0,8 %, Ferak, CIIA). Mopodorenni
CTPYKTYypu (KaJlloc Ta eMOpioiaM) MEePEeHOCHIIM Ha pereHepariiHe
cepenoBuile 3 MiHepanbHOIO OcHOBOO MC Ta 3HMWkeHuM 10 3 %
BMicTOM caxaposu, 100 Mr/i mio-iHo3itoiy, 100 mr/a ryraminy, 0,5
mr/it BAII Ta 0,05 mr/n HYK, 3arymene arapom (0,8 %).

Pesynbratn  nmOCHiIKEHb 3acBITUMIM  Maike JBOPa30OBE
3pOCTaHHS CepeHbOI YacToTH MOP(HOTEHHUX MHISKIB Y TiOpumiB (3
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I e N —.
30,56+0,80 % mo 56,90+1,14 %) 3a BUKOPUCTAHHS yIOCKOHAJICHOTO
croco0y monepeanboi 00pookn. CepeaHst KiTbKICTh 3€TI€HIX POCITHH-
perenepanTiB 30iunbmmIacs 3 9,3+0,5 mr. no 22,9+1,0 mr.

Byno minTBep/pKeHO AOIUIBHICTE 3alyUeHHS JI0 Taruioiau3aiii
riOpuaiB, oOIep)KaHWX Ha OCHOBI TEHOTHWINB, UYTJIUBAX [0
aHaporeHe3y IN Vitro, 30kpeMa Takux COpTiB, sk Benukan, SBip Ta
MopepH. Y koMOiHAIlisSX CXpeIlyBaHHS 3a y4acTi IHX COPTIB Majo
MicIle TOMiHyBaHHS a00 HEMOBHE JOMIHYBaHHs iXHBOI aHAPOTEHHOI
3ATHOCTI, 10 JO3BOJIWJIO OJICPKATH POCIUHHU-PETCHEPAaHTH Ha OCHOBI
HE JHIIe MDKCOPTOBUX, ajle W MDKBUAOBUX TiOpumiB. HaiiBumny
KUTBKICTh MOPQOTeHHUX MWIIKIB Oylo ofepKaHO y KOMOiHAIisX
H. spontaneum [1U30009xBenukan (64,01£2,32 %), SBipxMoxepn
(62,57+£2,58 %), SBipxAlamo (61,87£2,91 %) Ta H. spontaneum
046086-1xBenmukan  (58,88+£3,05 %). 3a KIIBKICTIO OJepKaHUX
POCIHH-pEreHEPaHTiB  BHITHWINCA  KomOiHamii  SIBipxModern
(39,42+2.,61 %), H. spontaneum 046086-1xBenukan (27,64+2,12 %),
H. spontaneum 1U30009xBenmukan (27,64+2,12 %). Y MomeanHOro
reHotunry DHO00-126 3a 3actocyBaHHS yIOCKOHAJEHOI TEXHOJOTIi
KUTBKICTh MOpP(QOTeHHMX MNWIAKIB 3pocna 3 51,94+226 % mo
76,08£1,76 %, a KuUIbKiCTh 3€JieHUX pereHepantie — 3 39,1 1o
106,9 mt. Ha 100 KyTbTHBOBaHUX MHIISKIB.

3acnyropye Ha yBary IOPIBHSHHS  TaIlIONPOAYKIIIHHUX
MOKa3HWKIiB y Tibpumie F1 ta F, komOinamii cxperryBaHHS
H. spontaneum IR30009xBenukan. 3okpema, OyJ0 BCTaHOBJICHO
ICTOTHI TepeBard OibII MI3HBOTO TIOPUIHOrO TOKONIHHS 32
YacTOTOI YTBOPEHHsI MOP(QOTeHHUX CTPYKTYP i 32 BUXOJIOM 3€JIEHUX
POCIIMH $IK y KOHTPOJi, Tak i y mociigHoMy BapiaHTi. OcoOamBo
KOHTPACTHHUMHU BHSIBWIHMCS BIJIMIHHOCTI 32 KUIBKICTIO HOPMAalbHO
MITMEHTOBAaHUX POCIMH-perenepanTiB. Tak, y koHTponi y F2 Oymo
onepxano 11,8 pocnuna Ha 100 KynbTHBOBaHMX MHWIISIKIB, a y F1— 2
pocivHA. 3a BUKOPUCTAHHS YIOCKOHAICHOTO CIIOCO0Y TOMepeaHbol
00poOKM BINOBiMHI TOKAa3HWKH CTaHOBWIM 22,2 Ta 8,6 3eIeHuX
POCITHH.

TakuM 4MHOM, Ha Martepiajii, OJepKaHOMY 3a MDKBHIOBUX Ta
M1KCOPTOBUX CXpEIlyBaHb, MiATBEPHKEHO e(EeKTHBHICTb
PO3p00JICHOTrO CIIOCO0Y TOBrOTPUBAIIOT HOIEPEIHBOI 00POOKH 3a HOoro
BUKOPHUCTaHHS Y TEXHOJIOTIUHIM cXeMi raruoinHoi iHAyKLii y SYMEHIO.
BinbI BHCOKI MOKAa3HWKHU TaruIonpoayKIii y riopuaie F, mopiBHsiHO 3

263



Exonociuna diomexnonozia ma 6iomexnonozisa é pociuHHuymei i
meapuHHuymei

F1 MoxyTh OyTHM NpeAMETOM T'€HETHYHUX [OCHTIKEHb, a TaKOX
JIO3BOJISIIOTh  TUTAHYBaTH palliOHANbHE BHUKOPHCTAaHHS TiOpHUIHOTO
Marepiay JJsi MaHIMyJsii in vitro.
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3a0e3reueHHs] CHPOBIUHHOI 0a3u 3a paxyHOK JOJATKOBHX POCIMHHUX
mkepen. Llupoka i HEKOHTPOILOBaHA eKCILTyaTalisi eipHO-OMiHHNX
POCIHH Tpu3BeNa 10 BUCHAXCHHS 0araTb0X CHPOBUHHHX PECYpCIB,
TOMY BHHHKA€ HEOOXiHICTh y BUBYCHHI IHTPOIYKIIIHHUX 3pa3KiB, sKi
MOXYTh 3a0€3MeYnTH CTaOlIbHY CHPOBHHHY 0a3y. Y HbOMYy IUTaHi
0cobOnMBHI 1HTEpeC MPEACTaBIAIOTh e(ipHO-OJiiHI POCIMHN POJUHU
SICHOTKOBI, OCKIILKH BOHHM MICTITH KOMILIEKC OlOJIOTNYHO aKTHBHHX
pedoBuH (edipHi Macia, TEPIICHOIAN, CAIlOHIHW, TOJicaXapuiy,
¢enonbHi cionyku Ta iH.) [1].

3okpema Dracocephalum moldavica L. MicTuTh pi3Hi CHIONYKH,
y ToMy 4ucii GiToHIUIH, (hIaBoHOIIH, (HEHOTKAPOOHOBI KUCIOTH Ta
TputepneHoigu [2, 3]. 3MI€roJOBHUK MOJIABCHKHA  IIMPOKO
3aCTOCOBYETHCS B HApOJHIM MemunuHi 0araTboxX KpaiH CBiTy SIK
CIa3MOIIITHK, CEJaTHBHHUN 3aci0, aHANBIeTHK, Ma€ aHTUMIKpOOHY Ta
nporuzananeHy gito [4, 5]. Edipuma omis D. moldavica yacto
BUKOPHUCTOBYETHCS B apoMaTepartii Ta KOCMETOJIOT1].

3acTtocyBaHHST ~ OIOTEXHOJIOTIYHMX  METOIIB  OTPUMAaHHS
BTOPMHHUX META0ONITIiB POCIWH CTa€ BCE OIMbII IMOMYISIPHAM
OCTaHHIMH poKamMH. BuKOpucTaHHs pociuH IN VItro 3 MeToro
OTpUMaHHs OlOJIOTIYHO AaKTHBHHX PEYOBHH € TaKOX OJHUM 3
BOKIMBUX 1 aKTyalbHHX METOJIB 30€pekeHHS IPHPOIHOTO
OiOpi3HOMAHITTSI.

Mertoro nmaHoi poboTu Oyno BCTAaHOBUTH €(PEKTHBHHUI CKIaJ
MTO’KUBHOTO CEPEIOBHUINA IS IMiJICHICHHST OiocHHTe3y (PIIaBOHOIIIB B
muctkax Dracocephalum moldavica y kysnetypi in vitro.

Marepianu Ta meronu. [y CTHMYIIOBAaHHS IPOPOCTAHHS
macinua D. moldavica monepenuso 06pobsin 0,1 % OypHITHHOBOIO
KUCIIOTOIO mpoTsiroM 1 roauau. CTepuitizaiito HaCiHHS IS BBEICHHS
B KyJbTypy IN Vitro mpoBomumu 3a meroaukor: 1 xB. y 70%
eTrsioBomy crupti, 10 xB. y cynemi, 8 xB. v 70% NaClO. Hacinus
BUCAJKYBaJIM Ha TIOKHMBHE cepepoBuile Y2 MS mo 20 mTyk Ha OaHKy,
5 Oanok Ha rpymy. PocmuHuM in Vitro, mo pociu Ha IOXUBHOMY
cepenoBuili 2 MS 3 HaciHuHHM, Oynu TepecapKeHi MeTOJ0M
MIKpPOKJIOHYBaHHsI Ha Pi3HI MOXUBHI CEpeIOBUINA JUIsSi BH3HAYCHHS
BIUIMBY PI3HOTO CKJIQJy CEpeOBUIIA Ha CUHTE3 ()JIABOHOINIB.

I rpymna — KOHTpOJIbHA, BHCA/IXKYBAJIH Ha MTOKUBHE CEPEIOBUIIIC
Y2 MS.
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II rpyma — cepenoBume ['ambopra BS,

I rpyma - cepenopuie Y2 MS 6e3 KNOs,

IV rpyna - cepemoBume %2 MS + 1 mn kinetuny, + 0,2 miu
HOK,

V rpyna - cepenosumie 2 MS 6e3 KNOs + 1 M kineruny, +
0,2 mu1 HOK.

Busnavanu BMicT (aBOHOIIB y JHCTKax B MEpepaxyHKy Ha
PYTHH Ta CyXy Macy.

[TapanenbHO POCIMHU BHPOIIYBIM B TEIUIMYHUX yMOBax i3
JeHHOI0 TemriepaTypoto +25°C Tta Hiunow +20°C, mo HabIMKEHO 110
ONTHMAaJbHUX yYMOB BHCAIKyBaHHS B IPYHT HaciHHi. bpamum mo 20
HACIHHH Y JIyHKY 1O 5 JIyHOK Ha TpyILy.

CraTHCTUYHMIA aHaii3 MPOBOAMBCS 3a JOTIOMOTOIO MPOTrpaMu
GraphPad Prism 8 metomom mysbrudakropaoro anaitizy ANOVA 3
norpaBkoio Tukey.

Pe3yabTaTn. BusBuiam, mo B KOHTPOJIBHIM Tpymi in vitro, me
POCIIMHU BUPOIIECHI 3 HACIHUHM 1 MAalOTh BIJNOBIIHO PO3BHUHYTHH
KOpiHb, BIBiui OuIbIIe (GIaBOHOIMIB, HIXK y OLTBIIOCTI Tpym iN Vitro
miclisl IepecayKyBaHHs MIKPOKJIOHIB Ha CBiXKI TIOKHMBHI CepeIOBUIIIA.
Ile MOXHa MOSCHUTH, TO-TIEPIIIE, BIJICYTHICTIO KOPEHEBOi CUCTEMU B
MIOWHO OTPUMAHUX MIKPOKJIOHIB, IO YCKIAQIHIOE MIKPOYKHBIIIO
3aCBOIOBATH TOKMBHI PEYOBHHH, & TAKOXK CTAJIE€I0 amamnTariii micis
KJIOHYBaHHS Ta BUCA/XKYBaHHS Ha HOBE MTOKUBHE cepepoBuIne. Pazom
3 IMM, KUTBKICTh (DJIABOHOIMIB y KOHTPOJIBHIM Tpymi in Vitro He
BiJII3HSAETHCA BiJl TaKOi y TEIUIMYHUX POCIHMH TOTO X BIKY Ta TaKuX,
IO BXKe JOCSTIIM TeHePaTUBHOTO BiKy, ajle Iie He KBITYITh. To0To, 3
BIKOM BMICT ()JIaBOHOI/IIB Y JINCTKAX POCIIMHU, 32 YMOB BUPOIILYBaHHS
y TPYHTi, HE 3MIHIOETHCSA A0 TMEPioAy KBITYBaHHS i € MOMIOHUM [0
TAKOrO TPH BHUPOIIYBaHHI 3MI€TOJOBHHKAa B KyJbTypi in Vitro 3
HACIHWHU Ha OiTHOMY ITO)KUBHOMY cepesoBHii 2 MS.

Pazom 3 1mM, BHUCaKeHI Ha HOBI TOXXMBHI CepeIOBHIIA
MiKPOKJIOHH OiIBLIOCTI TPy HE BiAPi3HSIIMCH JOCTOBIPHO MIX COOOIO
Ta Malli HWKYl MOKa3HUKH, HDK JIO TPOIeCy KIOHyBaHHS. Takwid
pe3ysibTaT BHUKIMKAaHWH, 3 OJHOrO OOKY, aJalTaliero Iicis
nepecapkKyBaHHs, 3 1HIIOrO OOKy, PI3HMM HampsSMKOM PpO3BHUTKY
pPOCIMH 3a Pi3HUX yMOB. Tak, y mepecajykeHiii Ha IOXHBHE
cepenosuie Y2 MS rpyri Haitbinblie BinOyBaioch KOPEHEYTBOPEHHS,
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TOMYy CcCHocTepirajacsi TEHICHLIS 10 [El0 BHUIIMX IIOKAa3HUKIB
(y1aBOHOIIB, MOPIBHAHO 3 OiibLIiCTIO Tpym IN Vitro. PocauuHu Ha
cepenoBuii ['ambopra B5 crnpsimyBanu cBiii pO3BUTOK Ha YTBOPCHHS
Kamocy, a Ha ceperoBuml 2 MS 6e3 KNOs3 BusBuiam 3HauHE
NPUTHIYCHHS PO3BUTKY POCIUH, TOMY B JIUCTKAaX POCIHMH IUX JBOX
TPyl BUSBWINM JAYKE€ HHM3bKI TOKa3HUKH BMICTY (JIaBOHOINIB.
MiKpOKJIOHH, 10 BUPOLIYBAINCH Ha MOXUBHOMY cepenoBuii 2 MS 3
monaBanHsM 1 mur kiHetuny Ta 0,2 M HOK mokasamu iHTeHCHBHHN
pict, ToMy B wLili rpyni He BiIOyBalOCh HAaKONWYEHHsS BTOPHUHHUX
MeTabomiTiB. B ToH ke uac, HaWOUIbII TOKAa3HUKH BMICTY
(h1aBOHOINIB y NHMCTKAaX IMOKAa3ajdl MIKPOKJIOHH, SKi BUPOIIYBaIH Ha
noxuBHoMy cepepoBuii 2 MS 6e3 KNOs, ane 3 nomaBanasaM 1 mi
kinetuny Ta 0,2 ma HOK. B niii rpymi moka3Huku ¢iaBoHOIAIB Oyiu
y 3-6 pasiB BHIIi 3a Taki B IHIIUX JAOCTIAHHX Tpymax in vitro, ta B
TiBTOpa pasu GisbIii, HIX 33 yMOB BUPOIIYBaHHS B IPYHTI. MMOBipHO,
(bITOrOPMOHM CTUMYIIOBAJIM MIiKPOKJIOHH, alleé piCT B NOBXHHY He
BiI0OyBaBCs, OCKUIbKM HE JIOCTAaTHS KIJBKICTh a30Ty B IOXXUBHOMY
CEPEIOBHIIII, IO CIIPHSIIO HAKOMMYEHHIO (hITaBOHOIIIB.
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ExocucremMn Hamoi riaHeTH — 1€ CKJIAJHA Mepexka KHTTS, J1e
KOXXHHUH BUJ, SKAM OM MajdnM BiH He OyB, BHUKOHYE CBOIO JKUTTEBO
BaXIUBY (yHKHito. KoMmIuiekc YMHHUKIB, TOB’SI3aHHUX 13 BUPYOKOIO
JICIB, 3a0pYyAHCHHSAM JOBKULIA, KIIMAaTHYHUMH 3MIHAMH, 1HII[IFOBaB
Jlerpajiaiito Ta pyiiHyBaHHs ekocucteM. Lli mpomecu BinOyBaroThCs i3
3arpO3/JMBOI0 IMIBUIKICTIO 1 MO3HAYAIOTHCA HA YCiX KOMIIOHEHTaX
€KOCHCTEeMH: BiJ] O10piI3HOMAHITTS 10 cTabiIBHOCTI KIiMary. 3 Orsiay
Ha TaKi BHUKIWKH, OIOTEXHOJIOTIS CTaja TMOTYXHHUM I1HCTPYMEHTOM
€KOJIOT1YHOr0 BiJHOBIICHHS. lleli I1HHOBAIIMHMKM MiAXia 34aTHUN
BUKOPUCTOBYBAaTH MOTEHIiaN >KMBUX OPraHi3MiB JUIs BiJIHOBJICHHS
eKocucTeM. BlOoTeXHOMNOris BOJNOMIE€ HIIMPOKUM CIEKTPOM HAayKOBHX
METO/IiB, SIKi i JIO3BOJISIFOTh OTPUMYBATH MPOIYKIIiI0 a00 po3po0isaTu
MPOLIECH, 3aTHI CTa0LIi3yBaTH CTaH EKOCUCTeM. MeTa HaIioi podoTu
MOJIATAE Y CUCTEMATH3allil IHCTPYMEHTaIbHOT 0a3u 010TeXHOJIOTII, sKa
JIO3BOJISIE BIZIHOBUTH €KOJIOT1YHY PIBHOBAary €KOCHCTEM.

Jlo Takux I1HCTPYMEHTIB HAJCKUTh OlopeMemiallisi, SKdAH
nepeadavyae BUKOPUCTAHHSA OIOJOITYHUX CHUCTEM Ui 3MEHIICHHS
3a0pyJHEHHsS TOBITPSHUX, BOJHHX 4YH Ha3eMHHX cucteM [3].
3acTocyBaHHS ~ OpPraHi3MiB  JO3BOJII€  3MEHIIWTH  MOTEHLIHHY
TOKCHYHICTh ~ XIMIYHHMX  3a0py[IHIOBa4iB y  HABKOJMUIIHBOMY
CEPEIOBHMIL UISIXOM X aerpajariii, Tpancdopmariii ta iMMo0iTi3arii.
IloBna Oionmerpamamis NPU3BOAUTH OO JETOKCHKAIl IUISIXOM
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MiHepaizaiii 3a0pyaaiorounx pedoBrH 10 CO2, BOAX 1 HEIIKiIITMBHX
HeopraHiuyaux coseil [1]. HemoBHa Oiomerpajariisi MpU3BOIWTH 10
YTBOPEHHSI CIOJYK, SIKi MPOCTIillli, HA BiAMIHY BiJ BUXiJHOI CIIONYKH,
32 (QIBUYHUMH Ta XIMIYHUMH XapakKTepHCTHKaMH. biojorigne
pO3KIIamaHHsA 3a JIONMOMOTOI0  MIKPOOPTaHi3MIB €  HaWOUIBIIT
MOLIMPEeHUM BapiaHToM Oiopemenianii. bararo Mikpoopranizmi
MOXYTh aJanTyBaTh CBiii KaTaboJi3M TMiJA BUKOPUCTAaHHS TEBHUX
3a0pyIHIOBAYiB HaBKOJHINIHHOTO CEPEOBHINA B SKOCTI CyOCTpaTy
JKUBIICHHS, THM CaMUM CIpPHUsAIOYM Oi0JIOTIYHOMY BiIHOBJICHHIO
cepenoBuilia. bioiH)KeHEp TOBMHEH CTBOPUTH JIMIIC HEOOXIIHI
¢i3UKO-XiMiYHI yMOBH [UIsl TIATPUMAHHS >KUTTENISIIBHICTh ITHX
MIKpOOpPTaHi3MiB.

PizHoBunom Oiopemenianii € Oiodinbrparmis. Lled wmeton
BUKOPHCTOBY€ KUBHI MaTepiai sl YJIOBIIOBaHHS Ta Ol0JIOTiYHOTO
PO3KIaIaHHs TEXHOJOTTYHUX 3a0pynnroBadiB. [Iporecu
0i0¢inbTpalLii MUPOKO BUKOPUCTOBYIOTHCS JUISL OYMCTKH CTIYHUX BO[I,
VIIOBIIOBAaHHs  IIKI[UIMBUX XIMIYHUX PpEUYOBHMH abo0 Mynly 3
MMOBEPXHEBUX CTOKIB 1 MiKpOOIOJOTIYHOTO OKWICICHHS 3a0pyJaHEHb
MOBITPSIHOTO cepeoBuIIa. vy MYJIbTUMEIHHO-0araTodasHii
Oiopemeniallii MOTOKU BiJXOJIB, 1[0 MIiCTSATh JICTKI OPraHi4Hi CIIOJIyKH
(JIOC), MoxyTh 00pOOIATHCS 332 JHOMOMOTOI0 KOMOiHamiil ¢a3z, mo
BKJIIOYAIOTh TBEPJE CEpeloBUINEG, Tra3 Ta piAMHY [0 CKIamy
Oionoriyamux cucreM. biodinbTpu Ta GioKpanenbHi CHCTEMH MICTATh
MOPUCTE CepeIOBUIIE, Ha SIKOMY MiKpoopraHi3mu (b6aktepii Ta rpudn)
YTBOPIOIOTH 010IUTIBKY. Y mpoLeci mporycKkaHHs MoBiTps (a0o iHIIOro
razy), mo mictutb JIOC, uepe3 Oi0JOTIYHO aKTHBHE CEPEAOBHIIE,
MIKpOOPTaHi3MH PO3MIEIUIIOITh I CHOJXYKH JO OUTBII TMPOCTHX
peuoBuH: CO2 (K10 aepoOHMI MpolLec), METaHy (SKIIO aHAepOOHHH
nporiec) i Bogu. OCHOBHA BIIMIHHICTh MiX cucTeMamu Oio(iabTparii
Ta KPAIUITMHHUMU CUCTEMaMU TOJISITae y Croco0i B3aeMOJIil piIMHU 3
MikpoopraHizmamu. Pinka ¢asa B 0OiodineTpi Hepyxoma, aie
MOBITPSIHI MOTOKH TNPOXOJASATh Yepe3 MOPUCTE CEPEelIOBHIIEC CUCTEMH
cTBOprotoun edekt OiomporikaHHs. HalHOoBIMA 010TEXHOJOTIYHUN
MeTo 6i0dimbTpallii B SKOCTI IOPHCTOTO CEPEAOBUINA BUKOPUCTOBYE
KomrocT. KoMmoctT MiCTUTh YMCIIEHHI BUIM KOPUCHUX MIKpOOiB, sIKi
BXKE aJanToBaHI /10 OpPraHiyHUX BiAXO0iB. [I[pOMHUCIIOBI KOMITOCTHI
6iodinbTpu  nocsirim  Bupanenns JIOC wa piBai 99% [3]. V
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KPAIUIMHHUX CHCTEMax ITOBITPS 3a JOMOMOTOI0 CHCTEMH PO3MMICHHS
3BOJIOKYETBCSI 1 MONAETHCS y KaMepy BK€ y BUIJISAI Kpamenb abo
CTPYMCHIB.

KombiHoBaHi  TeXHOJNOTII  JO3BOJIAIOTH  OE3ITOCEPEIHBO
BITHOBUTH €KOJIOTIYHHH CTaH pidoK. BoHM moemHyrOTh y c001
OionoriyHi QiNbTPini3 CKIAAHUM, I’ SITHPIBHEBHH MPOLEC OYHCTKU
BOJIM, IUIaBy4i OCTPOBH i3 POCIMHAMH Ta TEXHOJOTI] BiIHOBICHHS
ekojorignoro jauamadry. OcTaHHe mependadae CTBOPSHHS B3IOBXK
pidok OaraTtoeTamHuX cepiii BOIHO-OOJIOTHUX YTifb, A0 CKIAIy SKUX
BXOJISITh Pi3HUX TUIIB BOJHO-O0JOTHUX YTib [2]

bioTtexHOmoOrM, BUKOPHUCTOBYIOYH I1HCTPYMEHTANIbHI  0a3u
MeTabomiyHOi imKeHepii Ta Oioximii, CTBOPHIN «IU3aifHEPCHKUN
Oiokaramiz», y SKOMY TIIeBHI Oa)kaHi BJIACTHBOCTI OpraHi3MiB
00’eTHAHO JUIA OMTHUMI3amii MIBUAKOCTI Ta CHEMU(IYHOCTI MPOIECIB
Oiomerpanarii. @epmerTH, BIIIyYeHI 3 MPUPOTHUX MIKPOOpPraHi3MiB,
POCIHH 1 TBapHH, BUKOPUCTOBYIOTH JUISI KaTali3allii XIMIYHAX peaKiii
3 BUCOKOIO edektuBHicTIO Ta cnenudivnictio. [lopiBHsIHO 31
3BHYAHUMH XIMIYHAMH TIpollecamul, OloKaTaJiTH4HI TporecH
CHOXHMBAIOTh MEHIIIE CHEprii, BHUPOOISIOTH MEHIIE BigXOHMiB i
BUKOPUCTOBYIOTh MCHIIE OpPraHIYHUX PO3YMHHHUKIB, SKi IOTIM
noTpeOyroTh 00po0KH Ta yruizamii [1]. ImiTyioun npupoanuii 1006ip
Ta €BOJIOIII0, MOXXKHA IOKpAIIUTH e(EeKTHBHICTh NPUPOJHUX
¢bepMmeHTiB. BOHM MOXYTh HIBHIKO «EBOJIIOI[IOHYBAaTH»  3a
JTIOTIOMOT OO 1HIIIFOBaHHS MYTaIliii ab0 TEXHOJOTi reHHOI iHXeHepii,
3aBISKH  BHCOKOIIPOJAYKTUBHOMY CKPUHIHTY BigOWpatucs Juis
po0OTH y TIEBHMX YMOB, 30KpeMa, TaKHX, SK IiJBUIIEHA
TeMIieparypa .

BaxxnuBe 3HayeHHS U1 BIJHOBIEHHA Ta  cTaOumizammil
E€KOCHCTEM MAIOTh HAmlpaifoBaHHS Ta I1HCTpPYMEHTapii TeHHOI
imkenepii. Ii TexHomorii J03BONAIOTH MiJBMINYBATH CTIHKIiCTH
BpAa3JIMBUX BUJIIB OPTaHi3MiB 10 MiHJIMBUX YMOB OBKULIS. ['eHeTn4Ha
Moau(ikallist ClIbCbKOTOCIOAAPCHKUX KYJIBTYp BHpIIIye MpoOIeMy
MPOIOBOJIBYOT OE3MEKU Ta JI03BOJIIE BIJIMOBUTHCS BiJl 3aCTOCYBaHHS
XIMIYHUX TECTHLUAIB Al 3MEHIIEHHS IiX EKOTOKCHKOJIOT14HOTO
BIUIMBY Ha 0ioTy. MeTonu KpioKOHcepBallii JO3BOJSIOTH 30epertu
TeHETUYHE PI3HOMAHITTSI €KOCHUCTEM, 30KpeMa, TeHEeTUYHUI MaTepial
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3HHKAIOYMX BHIIB. Y MalOyTHROMYy Horo Oyae pO3MHOXKEHO
METOJaMHU KyJbTYpH iN VItro Ta BAKOPUCTAHO sl pernaTpianii B UKy
OpUpoay.

He 3Bakaroum Ha BenWYe3HWH IOTEHIIald OIOTEXHOIOTIl st
BITHOBJIEHHS €KOJIOTI9HOI pIBHOBarum €KOCHUCTEM, ICHYe HH3Ka
0e3MeKOBUX Ta ETHYHUX Npo0ieM, s[Ki HEoOXiAHO MpU LHOMY
po3B’sizaTH.  MaHilyalOBaHHS — €KOCHCTEMaMH 332  JAOIOMOTOIO
0lOTEXHOJIOTIM MOXKe MaTH HemepeadadeHi Haciaiakd. BHeceHHS
TEHETHYHO MOJU(IKOBAaHUX OPraHi3MiB y JUKYy TPUPOIY 31aTHE
MOPYIIMTH ICHYIOWi €KOJOTiYHI BiIHOCMHU a00 TpPU3BECTH JIO
HEHaBMHUCHOTO TIOPYIIEHHA eKoyoriyHoro Oamancy. HeoOxigHO
BpaxoOBYBaTH ¥ TOW (pakT, IO pIMIEHHA IIOAO TOTO, SKAW BHI
HEOOXiZIHO BIMHOBUTH 1 SK 1€ 3pOOMTH 3a BHKOPUCTAHHS
010TEXHOJIOTIYHUX METO[IB, YaCTO Ma€ €TUYHE MiATPYHTS, 30KpeMa:
nepeBara Mae OyTH BijylaHa BHJaM, SKi € €KOHOMIYHO I[iHHUMH, YU
TUM, IO BIATPalOTh BaXIKMBEe (YHKIIOHATBPHE 3HAYCHHS JUIS
NPUPOAHUX eKocucTteM? BukopucranHs 0ioTexHONIOTiH moTpedye i
HOPMATUBHO-MPaBOBOi ~ 0a3u, 10 pErIaMEeHTYye Ta  PEryJIoE
3aCTOCYBaHHs OIOIHCTPYMEHTIB JUIS  BiJTHOBJICHHS €KOJIOTIYHOT
piBHOBaru. 30ajaHCyBaHHsS I1HHOBAIlid OO0 3aXUCTy JOBKULIA Ta
NPUPOJHOTO CEPEIOBUIA € CKJIAIHUM 3aBJaHHIM, SKE BHMArae
CITIBITpaIli MiX HaYKOBISIMH, TTOJIITHKAMH Ta TPOMAJICHKICTIO.

Omxe, 010TEXHOJIOTIS BOJIOJIE JOCTATHBOI 1HCTPYMEHTAILHOIO
0a3010 Ta pecypcamH JJisl BiIHOBICHHS MOIIKO/PKEHUX €KOCHCTEM: BiJl
OUMIIEHHS 3a0pyJHEHUX BOJI, IPYHTIB Ta MOBITPS IO BiIHOBIICHHS
BUJIIB, 10 NepeOyBarOTh IiJ] 3arpo30r0 3HMIIeHHS. OJHaK HEOOXI1THO
BpPaxOBYBaTU yCi PU3MKH Ta BiJHAWTH OajaHC MK IHHOBAIiSIMUA Ta
30€peKECHHSIM TIPUPOJIH, KEPYIOUUCh HAYKOBUMH 3700yTKaMH Ta
BiJIMOBIAaJIbHUM YIIPABITIHHSIM.

Criucok mitepatypu
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TOJEPAHTHICTh TEHETUYHO MOJIUPIKOBAHUX
POCJIMH MIIEHULI 3 TETEPOJIOTTYHUM F'EHOM
OPHITHH-A-AMITHOTPAHC®EPA3M JI0 BOJHOT'O

JNEDIIATY

Jdyoposua O. B., IIpsaakina I'. O., Muxanascbka C. L.,
Komicapenxo A.T.
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E-mail: allakomisarenko2017@gmail.com

Pocnuuu o3umoi mmenuni (Triticum aestivum L.) B cyyacHux
YMOBaX 4acTo MOTEPHalOTh BiJ BOTHOTO Je(ilUTy, TOMy CTBOPEHHS
HNOCYXOCTIMKMX COpPTIB JaHOI KyJbTYpH € aKTyaJbHOI 33/1a4el0
cporofieHHs1. OJHUM 3 MEPCHEKTHBHUX HANpPSMIB OTPUMAaHHS TaKHX
POCIIMH € 3aCTOCYBaHHS METOJIB reHeTH4YHOI imkeHepii. s mporo
pO3pOONSIOTE  MOJNEKYNsApHI  OioTexHoJorii, CHIpsSMOBaHI  Ha
OTPUMaHHs CTIHKMX TEHOTHUIIIB NUIAXOM IHTerpaimii B TI'eHOM
KyJbTYpHHX POCIHH pekoMOiHaHTHHX Moiekyn JIHK, 3matHux Ha
TeHETUYHOMY PiBHI KOHTPOJIIOBATH MPOIeCH aganTaiiii/criiikocti [3].
Bigomo, 110 y BiZINOBIiIF Ha CTPEC 3MIHIOETHCS PiBEHb €KCITPecii I'eHiB,
SAKi KOHTPOIIOIOTH MeTaboi3M pi3HHX amiHokucioT. Haitgacrimre
JIOCITI/DKYIOTh T€HM, 10 KOHTPOJIIOIOTh CHHTE3 Ta KaraboJii3M
NPOJIiHY, OCKUIBKM JTOJATKOBUH BMICT i€l aMiHOKUCIOTH IiJBHILYE
3aragpHy CTIMKICTB POCIHH 10 abiotTmynmx crtpeci [2]. o ix umcna
BIJIHOCUTBCSI T€H OpHITHH-O-aMiHOTpaHChepa3u (oat), sSkuil Komye
¢depment (OAT, EC 2.6.1.13), mo kaTtanizye NepeHeceHHs JAenbTa-
aMiHOTPYITM OpHITHMHA Ha alb(a-KeTornyTapar 3 YTBOPECHHSIM
nipponin-5-xkapookcunaty (IISK) ta rmyramary. Lsg peakuis €
YaCTUHOI) CHUCTEMH B3a€MOINEPETBOPEHh TAKHUX aMiHOKHCIOT, $IK
apriHiH, OPHITHH, TIIyTamaT i mpodiH [1].

Mertoro pobotu Oyna OLIHKAa MOCYXOCTIMKOCTI TpaHCTEHHUX
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pOCIMH O03UMOI IMIIEHWMi, fKi HECyTh TeTepONOTiYHUH TeH oat
JIOIEPHH, HA OCHOBI aHami3y (i310I0r0-010XIMIYHIX XapaKTEPUCTHK
Ta TOCMOJAPCHKUX MOKa3HUKIB. MarepiaJoM [y JOCIHiIKEHb
ciyryBanu reHotunu o3umoi mmenuni YK106/19 i YK 171/19h ta
oTpuMaHi Ha iX OCHOBI Meromom Agrobacterium-omocepeaKoBaHOi
Tpancdopwmariii in planta tpancrenni aiHil HACIHHEBOTO TMOKOMIHHS Ts.
Il'enetnuny TpaHchopMarlifo MPOBOAWIN 3 BHKOPUCTAHHAM INTaMy
AGLO, mo wmictuTh OiHapHY BEKTOpHY KOHCTpyKiito PBI-OAT 3
[ITbOBUM TeHOM OpHITHH-O-amiHoTpaHchepasun Medicago truncatula
[4]. BuxiaHi Ta TpaHCT€HHI T€HOTHITH BHUPOIIYBAIH y BEreTAIliMHHX
MoCyIMHax 3a YMOB HoOpMalbHOro moimBy — 70% Big MOBHOI
Bosoroemkocti (I1B), Ta 3a ymMoB mocyxu: y ¢a3y BUX0oay B TpyOKy
BOJIOTICTH IPYHTY 3MeHInyBanu a0 30% IIB i miarpumyBanu ii Ha
BOMY piBHI mpoTsirom 7 n1i6. BmicT BibHOTO L-TipomiHy BU3HauYaIN
3a Mmeromukoro Yunapaa [5]. AxkruBnicte OAT owmiHoBaaM sK
KUTBKICTh (DepMEHTy, M0 KaTaji3ye TepeTBOpeHHss | MKMOIs
cyoctpary/xs (1U) B mepepaxynky Ha Imr Oinka [5]. Bwicr
XJIOpOodiiB @ Ta b Ta 3araibHUX KapOTHHOIMIB BU3HAYATH METOIOM
eKCTpaKIii MrMeHTiB auMeTwicyibdokcuaom [2]. Tloka3zHuku
CTPYKTYypH BpOXKal0 BH3HAYanu y (pa3y MOBHOI CTHIIIOCTI 3epHA y
TPHOXKpaTHi# MOBTOpHOCTI [4].

Omuinka aktuBHOCTI (pepmenTy OAT mokazana, 1110 y POCIHH
BUXIJIHUX TEHOTHIIIB 332 HOPMAJbHMX YMOB BHpOIIYBaHHS 1 3a
THXKHEBOI TOCYXH BoHa Oyma menmor (BiamosigHo 0,33+0,04 Tta
0,7£0,05 wmoms ITISK/xB.*Mrp Oinka), HiXK y TpaHCTEHHHX (HOpM
(0,55+0,09 ta 0,96+0,07 umons II5K/xB.*mrp 6inka, BiAMOBiAHO).
OTxe, BCTAaHOBJICHO, 110 akTUBHICTE OAT y TpaHCTeHHMX POCIIMH 3a
pi3HHX yMOB Boioro3abesrnedenHns Oyna y 1,4-1,7 pasu BuIIOIO, IO
OuYEBUHO, O0YMOBJICHO EKCIIpPECi€lo uykopigHoro rena. Ilpore 3a
BMIiCTOM BUTEHOTO L-TIpoITiHy CyTT€BOI pi3HHUII MiX JOCIIKYBaHIUMHA
BapiaHTaMH POCIHH HE CIIOCTEPITanocs.

OckiNbKH BMICT XJIOPO(TYy y JUCTKaX BBAXKAIOTh BAKIUBUM
IHAMKAaTOPOM peakUii POCIMH Ha MOCYXy OyJ0 NpOaHali30BaHO
KUTBKICHI 3MiHU Ta CIiBBIHOIIEHHS (POTOCHHTETUYHHUX ITITMEHTIB Y
niHi#t Tz NMOPIBHSHO 3 BHUXIJHHUMH T'€HOTUIIAMH, 32 CTPECOBHUX yMOB
BojHOTO jAedinury. BertanoBieHo, mo BMICT cyMu xiopodinis (a+h)
y TpanopieBux JMCTKaX TPAaHCTEHHUX IIiHIM, B cepenHboMy, OyB Ha
9,5 % BumMM, TOPIBHIHO 3 BHUXIJHHUMH pPOCIWHAMH, 332 BMICTOM
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KapoOTHHOINIB — BOHHU ICTOTHO HE Binpi3Hsutica. CHiBBiAHOIICHHS
xnopodinie a/b y mpamopreBux nucTkax JdiHid Ts 3a aii mocyxu He
CYTTEBO BIJPI3HIOCH BiJ| MOKA3HWKIB BUXIJHUX POCIIWH, TOIMi SIK
CIIBBiJTHOIIICHHS BMICTY KapOTHHOINIB 0 XJOpodiny y HHX OyJo
HIkauM: BigmoBigHo 0,25 Ta 0,23. Omxe, BHIMMIA BMICT CYMH
XJIOpodiiB  Ta MEHIIA BEIMYMHA  CIIBBIJHOUICHHS  BMICTY
KapoOTHHOINIB 70 XJopoilly cBiq4aTh WpO Kpamly aJarTarlito
MITMEHTHOTO anapary TpaHc(hopMaHTiB 0 MOCYIIIHBHX YMOB.

BceraHoBneno, mo BBeAEGHHS B TE€HOM pPOCIHH IIICHUII
TeHeTHYHOI KOHCTPYKIIii, IO MJCHIIOE eKCIIpecito TeHa oat,
CTHMYJIIOE PICT KOpEHIB B yMmMOBax Hopmu/cTpecy. Tak, TOBKHHA
kopeHiB y Tz pocnuH Oyma OUTBIIOI HIXK Yy BUXIITHUX TEHOTHUIIB B
cepemboMy Ha 3,65 cM y BapiaHTi 3 [IOCTaTHIM BOJIOTO-
3a0e3neyeHHsM Ta Ha 4,4 cM — 3a BOAHOTO JIedinuty. Maca KOpeHiB
TeHETUYHO 3MIHEHUX POCIIMH BHPOILICHNX B HOPMAJILHUX YMOBax Oyia
BUIIOIO, HIXK Y POCIIMH BUXiJIHUX T€HOTHITIB. 3a JIii HOCYXH Maca CyXoi
PEYOBHHHU KOpPEHIB y HETpaHC(HOPMOBAHUX POCIMH 3MEHITYBaIach Ha
29 %, a B MomgudikoBanux — B cepeqabomy Ha 13 %. B To#i ke Hac,
OIOTEeXHOJNOTIYHI ~ POCIMHM B YMOBax JOCTaTHHOTO  BOJIOTO-
3a0e3MmeyeHHs] 32 Macol 3€pHa Ta KUTBKICTIO 3€pPeH 3 TOJIIOBHOTO
KOJIOCY ICTOTHO HE BIAPIZHSUIMCS BiJi POCIMH BHXIJHUX TE€HOTHIIIB.
[Ipote, 3a cTpecoBOro craHy BOHHU JIOCTOBIPHO II€PEBHIIYBAIN
BiJIMIOBi/IHI 3HAYEHHS Y HETPAHCTCHHUX POCIUH. binbiia BpokaitHiCTh
pociud T3 mmenuni Oyna HACHiAKOM 30UIBIICHHS KUIBKOCTI
MPOAYKTUBHUX CTeOen — B cepeqHpoMy 2.9, mpotu 2,2 — y BUXITHUX
TCHOTHITIB.

TakuM YWHOM, TOPIBHSUTBHUM aHaii3 (¢i3ionoro-0ioXiMidHHX
XapaKTEPUCTUK Ta TOCHOAAPCHKUX MOKA3HUKIB TPAHCTEHHUX POCIUH
M’SIKOT MIICHMIII, [0 MICTSITh TE€TEPOJIOTiUuHUN TI'eH oal JoLepHH,
3aCBIYMB 1X TJBHIICHY TOJICPAHTHICTH 1O TIPYHTOBOI IOCYXH
MOPIBHSIHO 3 HETPACreHHMMHU TeHOTHIaMH. Binbil BHCOKa 3epHOBa
NPOJYKTHBHICTh TEHETWYHO MOAM(DIKOBAHMX POCIHMH TMIICHUIN 3
JOJATKOBOIO KOII€I0 I'eHa OPHITHH-O-aMiHOTpaHcdepasun B yMoOBax
HEJIOCTAaTHROTO  3a0e3leYeHHs  BOJOI0  OOYMOBJEHA  Kpare
PO3BHHEHOI0 KOPEHEBOID CHCTEMOI0 Ta OUIBIIOK  KUTBKICTIO
NPOAYKTUBHUX CTEOEI, HIX Y POCIMH BUXiAHUX T€HOTHUIIIB.

Criucok mitepatypu
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301TBIIEHHsT 00CSTIB BUPOOHUIITBA arpapHoi mpoxaykmii. Ha croromHi,
MiABULICHHS BpPOXKAMHOCTI  KyJIBTYp JOCSTAETbCS HE  TUIBKU
CENIeKUIHHO-TCHETUYHUMH ~ METOAAaMH, BHECEHHSM JOOpWUB 4
3aCTOCYBaHHSAM TEXHOJIOTiH 3aXWCTy, aje ¥ BHUKOPHUCTAHHIM
PETYIATOPIB POCTY POCIWH, Y TOMY YHCIi, OlOCTUMYISTOPIB, IIO
MOXYTh OyTH TNPHUPOJHOTO ab00 CHHTETUYHOTO MOXOKEHHS.
JlocTOBIpHO BIOMO, IO Yy MajiuX J03aX Taki Oi10JIOTiYHO-aKTHUBHI
CIIONTYKHM 37aTHI BIUIMBATH HAa BECH CIEKTP META0ONIYHUX IPOIECiB
POCIHH, IO 3yMOBIIOE€ aKTUBHHUH PICT 1 PO3BUTOK POCIHH, 8 TaKOX
i IBUILICHHS TXHBOT )KUTTEISUILHOCTI Ta ypoxkaitHocTi [1].

I'mobanpHI MpoOIEeMU arpapHOTO PHHKY CHOTOAHI BKITFOYAIOTH
(yHKIIIOHANBHI TIOTPEOM y 3HWKEHHI aHTPOIIOTEHHOTO BIUIMBY Ha
arpoekocucTeMu Ta Oiocdepy B IIJIOMY, BPaxOBYIOUH AaCIEKTH
MiIBUIICHHS TPOMYKTUBHOCTI  CITBCHKOTOCIIONAPCHKUX  KYIBTYP
MIHIMI3yBaBIIN BUKOPUCTAaHHS arpoXiMiKaTiB CHHTETHYHOI MPUPOIH.
OTxe, 0cOOJMBOi aKTyaJdbHOCTI HAOyBarOTh PO3POOKH HOBHUX
EKOJIOTIYHO Oe3MeYHHX IMpenapariB, CHHTE3 SKUX e(QEKTHBHINIE Ta
€KOHOMIYHIIlIe TPOBOAWTH OIOJOTIYHMM TUIAXOM 33  yYacTIO
MIiKpOOpTaHi3MiB, MOBHICTIO BUKIIOYAlOYH XIMIYHHIA eTall.

lNpgpomizaT IpLKIDKIB € OJHUM 13 TMEPCIEKTHBHUX 3acO0iB
OloyoriyHOT Perymnsmii pPocTy POCIHH, SKHH OTPUMYIOTH MUISXOM
pO3KIalaHHs JPDKIKIB 32 ydacTio GpepmenTiB. Lleit dyHKITioHATHHMIA
O1TKOBHIA MaTepia Mae psiji epesar:

- IIBU/IKE CTBOPEHHS Ta BUKOPHCTAHHS BUPOOHHYHX PECYPCIB;

- abcoyoTHA BIACYTHICTH 3arpo3um OioyoriuHiit  Oe3merti,
OCKIIBKU JIPK/DKOBUH TiApOJIi3aT HE MICTHTh TOMOJIOTIYHOIO Oijka
BHACJTIJIOK PI3HOBUIOBOT IPUHAJICHKHOCTI;

- KOHTPOJIb BJIaCHE CHPOBHHHU Ta IIpoIecy BUpoOHHITBA [1].

Od4eBUIHUH TO3UTUBHUN BILTUB T1APOJII3aT APIXKIKIB MIPOSBIISLE
Ha OBOYEBHX KyJbTypax. Y Mepily 4Yepry Iie aKTHBI3alis POCTOBHX
MIPOIIECIB Ha eTami po3cajy, 10 CTa€ CTIMKIIIOK 10 Mii HETaTUBHUX
CTPECOBUX  YHMHHHKIB, TaKOX  CIIOCTEPIraerbCcsi  301IbLICHHS
BEreTaTMBHOI MacH, MOCWIICHHS (OPMYBaHHS KOPEHEBOi CHCTEMH Ta
3pOCTaHHS BJIACHE IMYHITETYy pOcivH. BojHodac, 1o0puBa Ha OCHOBI
JOPDKIKIB  MPOSIBISIOTE BHUCOKY €(DEKTUBHICTD IMIOAO CTUMYJISLIi
PO3BUTKY IpyHTOBOI Mikpodopu [1].

HaykoBisimMu BU3HaY€HO, OMIOCEPEAKOBAHUH BILUIUB T1IpOITi3aTy
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JIPDKIDKIB Ha CUIBCBKOTOCIIONAPCHKI POCIHWHU, IO TIOSCHIOETHCS
crienuQivHICTIO CKIany Ta BIACTHBOCTECH KIHLEBOTO MPOAYKTY [2].
JocnigHuke onucany o4ikyBaHi e(eKTH, pO3AUIHBILIH iX Ha €TaIH:

1. MOCHIIEHHS POCTY 1 PO3BUTKY, OCKIIBKH T1IPOTi3aT APLKIKIB
MO’KE€ MICTMTH aMIHOKHCJIOTH, BITaMIiHM Ta 1HII O10J0I1YHO-aKTHUBHI
PEUOBHHHU, IO CIIPHUAIOTH MIOCUIICHHIO POCTOBHX MPOLECIB.

2. crabimizamis iMyHITETy, IO BUSBISAETbCA Y 30iNbLICHHI
OMIPHUX BJIACTHUBOCTEH POCIMH IIOAO CTPECIB PI3HOI TPHUPOIH,
ypakeHHs BipyCHUMH Ta OaKTepiaJlbHUMU XBOPOOAMH TOILIO.

3. onTHMi3amisi BpOXAWHOCTI 3a PaxyHOK MiJBHUILNECHHS
e(heKTUBHOCTI (POTOCHHTETHYHOI CUCTEMH XJIOPOILIACTIB, 301IbIIICHHS
KUTBKOCTI IITO/IIB, 3€pHA y 3€pHIBKaX TOIIO.

4. ¢opMyBaHHA CTPECOPE3UCTEHTHOCTI 3a  JOMOMOTOIO
MapKEpPHUX B3a€MOJIN CTPEC-POTEKTOPHOI CUCTEMH.

5. mokpameHHS OioJOTiYHOT SAKOCTI MPOAYKIi, NUIIXOM
MOCWJICHOTO HAaKOMHMYCHHS KOPHCHUX PEYOBHH OLIKOBOI MPUPOH,
BiTaMiHiB, (pJIABOHOI/IIB TOIIO Y KIITHHAX pociuH [3].

[lepmoueproBoi BaKITMBOCTI Taki AacleKTH MAarOTh IS
CLIBCBKOTOCTIOJAPCHKUX POCIHH, IO aKTHBHO BUKOPUCTOBYIOTHCS Y
DKy JIOMUHOIO, JUI TPUTOTYBaHHS EKCTPAKTIB Ta Yy KOCMETOJOTII.
IMepeus comoaxuii (Capsicum annuum L.), € OJHOPIYHOIO POCITHHOIO
pomunan macninaux (Solanaceae). CreGio mepiro KopoTke abo
CepeIHbOI TOBKUHH, 1110 BUPOUIYETHCS SIK B YMOBAX BIJIKPUTOTO, TaK i
3aKPUTOTO TPYHTY (TerumuHi epMepchKi rocnogapcTsa). BogHouac,
BUPOILYBAaHHS MEpLIO0 BHMAara€ IOMIPHO TEIUIOrO  KIiMaTy,
OINITHMAJILHOT OCBITJICHOCTI Ta BUCOKO-PEHOBAHOTO IPYHTY [4].

BukopucTaHHsS ~ JIpDKIKOBOTO  EKCTpakTy  mependadae
MOTPUMAHHS YiTKO BHU3HAYEHOI arpOTEXHIKW: NPIKIDKI ePeKTHBHI Y
BU3HAUEHNX  TeMIepaTypHux Mexax 25-37°C;  onTumanbHa
TeMIieparypa Ta BOJIOTICTh IPYHTY — JPDKIPKOBY CYMIII BHOCSATH Y
BOJIOTHH, mornepeanbo 3MoueHuil rpyHT (IIB 70%), mo 3abe3neuye
rM0Ie MPOHUKHEHHS AiI04uX peyoBHH. OYeBHIHO, IO TiApoii3ar
JPDKKIB MPUIIBHUIIIIYE TEPMIHH 3pOCTAHHS PO3CAAH EPIIO0, CIPUSE
PO3BUTKY TMOTY>XHOI KOPEHEBOi CHCTEMH Ta, B MOJAIbIIOMY,
3MILHEHHIO IMYHITETY POCIIHH.

TakuM YHWHOM, 3aCTOCYBaHHS TiAPOJi3aTy APLKIKIB IS
NoKpalleHHs  OionmoriyHux — BrnactuBocteit pocnua  C.  annuum
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PO3KpHBA€E HOBI MEPCIEKTUBU y Taly3i 0i0TEXHOJIOTiH BHPOOHUIITBA
KOHKYPEHTOCITPOMOXKHOT CLIBCBKOTOCHOAAPCHKOT MPOAYKIII.
BukopucTtanHs TigponizaTy IpiKAXKIB, SK JpKepeina aMiHOKHCIOT,
BiTaMiHiB, MiHEpaJbHUX Ta  OIiOJIOTIYHO-aKTUBHUX  PEYOBHH,
NO3UTHBHO BIUIMBAE Ha pICT HAA3eMHOI YaCTUHH Ta KOPEHEBOI
CHCTEMH POCIHUH; IO03BOJSIE MiJBUIIUTH €()EKTUBHICTH 3aCBOEHHS
OpraHiYHMX PEYOBHH Ta BOAM KOPEHEBUMH BOJOCKAMH, 301IbIIYyE
KUTBKICTh Ta aKTHBHICTh (DOTOCHHTETHYHHX IITMEHTIB XJIOPOIUIACTIB
Ta Oe3mocepeHbO BIUIMBAE Ha (HOPMYBaHHS BHCOKOTO IMYHITETY
pociuH. Taki TEXHOJOTIT MOXYTh CTaTH KIIOYOBHM IHCTPYMEHTOM
JUTST 3a0e3MedeHHs CTIHKOCTI Ta BUCOKOI MPOIYKTHBHOCTI POCIIHH, IO
BKpail HEOOXiTHO IS TiABHUIEHHI MPHOYTKOBOCTI Ta €(EeKTUBHOCTI
arpapHoro CEKTOpy y MOBOEHHOMY BiJIHOBJICHHI €KOHOMIKH YKpaiHU.
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BIIJIUB PEI'YJIATOPIB POCTY HA MOP®O- TA
KAJIYCOI'EHE3 POCJIMH POAY SEDUM

MartBeeBa H., beiokyposa B., Parymnsk 5. L., dynuiii B. I1.

IHcTuTyT KITiTHHHOI Gi0MO0Tii Ta TeHeTn4HO1 imkeHepii HAH Ykpainun

E-mail: joyna@ukr.net

MIiKpOKIIOHATPHE  PO3MHOKEHHS €  TEXHIKOIO, sIKa
BUKOPUCTOBYETHCS  JJIsl HIBUJKOTO PO3MHOKEHHSI POCIHH Y
crepwibHHX ymoBax. Lleii wmeTtonq mepenbadae BHUPOUTYBaHHS
POCIMHHHX KIITHH, TKAHWH a00 OpraHiB y MITyYHOMY >XUBHUIHBHOMY
CEpelIOBUIL, JOTMOBHEHOMY PpEryJsiTOpaMd POCTy Ta IHIIMMH
HEOOXiTHUMU TMOXKMBHUMHU pedoBHHaMHU. CrociO J03BOJSE MIBHUAKO
PO3MHOXKYBAaTH POCIHHU y TOPIBHSAHHI 3 TPagUIlifHIMH METOJaMH,
TaKUMH SIK PO3MHOXKEHHSI HACIHHAM a00 BETreTaTWBHE PO3MHOKEHHS.
Ile ocoOmvMBO BWTIMHO Ml JIKAPCHKUX POCIMH 13 MOBLUTBHUMU
TEeMIIaMH POCTy ab0 THX, SAKi BaXKO PO3MHOXKYBATH 3BHYAWHHMHU
cnocobamu. KpiM Toro, BakiIMBO 3°sicyBaTh yMOBH (DOpMyBaHHS
KaJIIOCHOT TKAHWHH, KA MOXe OyTH BUKOPUCTaHA JUIS NPOIyKYBaHHS
010JIOTIYHO aKTHUBHHX CIIONYK.

BB perysisiTopiB pocTy pOCIMH Ha TpsSMY pereHepariiio
pociuH N Vitro abo Ha nenudepeHmoBaHHA Ta (OPMYyBaHHS
KaJIIOCHOT TKAaHWHHU MOXKE 3MIiHIOBATUCS 3AJISKHO BiJl BUAY, TEHOTHITY
Ta THIy €KCIUIAHTAaTa, 0 BUKOPHCTOBYETHCS B KyJNbTypi TKaHuH. Lli
PETYNATOPHY BiIirparoTh BUPIMIAIBEHY POJb Y KOHTPOJI Pi3HUX €TariB
pereHepariii poCIiUH, TaKMX sIK IOYATOK OpraHoreHe3y (YTBOpPEHHs
HOBHX OpraHiB), mpojidepallito MaroHiB i KOPEHIB Ta MOJAIbIINN
PO3BUTOK y TIOBHI pocimHU abo nenaudepenmiroBaHHs. [luTokiHiHK
BiZIOMi CBO€I0 poTo y (opmyBaHHI Ta Tpomidepanii maronis. Ix
YacTO BHUKOPHUCTOBYIOTh Yy TMOEIHAHHI 3 ayKCHMHAMHU IS 1HAYKIIT
pereHepauii maroniB 3 exciuianTiB. KomOiHauii perymnsropiB pocty
pOCIIMH Ta IX KOHIIEHTpAIlii, 0 BHKOPUCTOBYIOTHCS B MPOTOKOJAX
KYJIbTYpH TKaHWH, MOXYTh CyTTEBO BIUIMBATH Ha €(QEKTHBHICTH Ta
ycmix mpsiMoi  pereHepanii pociuH. OnTuMizailis KOHLEHTpain
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PETYJSATOPIB POCTY POCIIHH, & TAKOXK 1HIIMX (PaKTOPIB, TAKHX SIK CKJIAJ
KyJbTypaJlbHOTO ~ CEPEIOBUINA, CBITIIOBHH pPEXHM Ta YMOBH
KYJIFTUBYBAHHSI, 4aCTO € HEOOX1HOO JUI BCTAHOBJIEHHS €(DEeKTHBHUX
MPOTOKOJIIB pereHepariii 1Jisl pisHUX BUAIB 1 TEHOTHUIIIB POCIIUH.

Y poboTi TmpoBeAeHO MAOCTIKEHHS BIUTUBY KOMOIHAI]
PETYNATOPIB POCTY POCIMH Ha (POpMyBaHHS MAroHiB Ta KaioCy
pocnuH TphOX BHAIB pomy Sedum, a came: S. aizoon L.,
S. kamtschaticum Fisch. Ta S. cepaea L. Sk ekcmmadTu
BHKOPHCTOBYBAJIM JIUCTKU BHUPOLIYBaHHX IN VItr0 poCIMH 3 KOJEKIIi
Inctutyty KimitThuHHOI Oionorii Ta reHeTmyHoi imkenepii HAH
VYkpainu, mo wMae cratyc HamioHampHOTO HAyKOBOTO HagOaHHS
VYkpainu. ExcrianTu KyJbTUBYBaIM Ha arapu3OBaHOMY CEPeIOBHII
Mypacire ta Ckyra (MC) 3 nojaBaHHsIM PETYJISITOPIB POCTY Y Pi3HUX
koMmOiHamiszx: Ne 1 — 1.0 mr/n 6enzunaminonypuny (bAIT), 0.5 mr/n a-
HadTunonroBoi kucnotu (HOK); Ne 2 — 1.0 mr/nm BAIL, 2.5 mr/n 2,4-
nuxiopheHokcuonToBoi kucnotu (2,4J1); Ne 3 — 6e3 perymsTopis;
Ne 4 — 2.5 mr/nm BAII, 1.0 mr/n 2,411; Ne 5 — 1.0 mr/n kinetuny (Kin),
2.5 mr/n 2,41; Ne 6 — 2.5 mr/a Kin, 1.0 mr/m 2,41; Ne 5 — 1.0 mr/n Kin,
0.5 mr/n HOK.

IIpu BHpOIyBaHHI EKCIUIAHTIB JIUCTKIB pociuH S. aizoon, S.
kamtschaticum ta S. cepaea Ha 0e3rOpMOHAILHOMY CEpEIOBHIII
(hopMyBaHHS MaroHiB, KOPEHIB Ta KOJIOCY HE crocTtepiraiv. Pazom 3
THM, POCIMHH TpPbOX BH[IB, [I0 BHBYAIKCS, BIJIPI3HUIUCH 32
3MATHICTIO 0 percHepamii Ha IKUBHJIBHUX CEPEAOBHUINAX 3
POCIIMHHMMHU pEryJIATOpaMu pocTy. Tak, MakchuManbHa YacToTa
dopmyBanus maroniB S. Aizoon ta S. kamtschaticum craHoBmIa
100%, a S. cepaea — 87.5%. Ha cepenoBuIiax i3 KiHETHHOM HeE
criocTepiranacs pereHepaiiisi maroHiB y »O0JHOTO 3 BUJIIB pociuH. Ha
LeH pe3ynabTaT He BIUIMBaja HasBHICTH aykcuHiB (2,4/] abo HOK) y
pi3HuX KoHueHTpalisx (1 abo 2.5 mr/n). Pazom 3 TuM, 101aBaHHS 10
cepenouiiia BAIT nmpuBoanIo 10 iHILIFOBAaHHS MMaroHIB.

3a HaAABHOCTI Yy CepeAoBHUIN KOOiHAIi pPEryJasTopiB pocTy
1 mr/n BAIT + 0.5 HOK cnoctepiranu ¢hopMyBaHHS MMaroHiB POCIUH
S. aizoon, S. kamtschaticum Ta S. cepaea, xo4a Jacrora pereHepariii
Oymna pizHoro (50-100 %). HalimeHmior 3a TaAKMX yMOB BUPOLYBaHHSI
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Oyna wyactota (opMmyBaHHsS MaroHiB y S. cepaea. 30UIbIICHHS
koHnenTparii BAII 3 1 mr/mx go 2.5 mr/n 3a yMOBHU 3MiHH ayKCHHY HE
npuBoamwio 10 (opmysanHs marowiB S. aizoon, S. kamtschaticum,
OJIHAK TIO3MUTHMBHO BIUIMBAJIO Ha MOpQOreHe3 pociuH S. Cepaea,
OCKUTBKM YacTOTa pereHepamii marosiB 30iipmryBanmack 10 87.5%.
Excruranty pocnuH 1pOro BUAY Ha BiAMIHY BijJ 1HIINX yTBOPIOBAIA
MaroHu Ha TPbOX pi3sHMX cepemopumax (NeNe 1, 2, 4), xoua i 3
HEBHCOKOIO YaCTOTOIO.

®opMyBaHHA KOpPEHIB Ha EKCIUIAaHTaX CIIOCTEpITaly IpHU
KyJIbTHBYBaHHI CKCIUIAHTIB POCIUH JOCIIPKEHUX BHUJIB Ha YCIX
cepemoBuIax 3a BUKIOUeHHsIM Ne 3 Ta 5, mpudomy 3a HasBHOCTI
KIHETUHY 30LIbIICHHS KOHIEHTpamii 2,4-J[ He npuBOAMIO 10
KOPEHEYTBOPEHHS. KamtocoyTBOpenHs BiZIOYBaJIOCh npu
BUPOIIYyBaHHI JHUCTKiB S. aizoon, S. kamtschaticum Tta S. cepaea na
YCIX cepelloBHIIAX, IO MICTUIIN PETYIIATOPH POCTY, Xo4ya chopMoBaHi
KaJIIOCHI TKAaHWHU BIJPI3HAIMCH SK 3a 3a0apBiieHHSAM (KOBTE abo
3elleHyBaTe), TaK 1 3a CTPYKTYPOIO (IIUTFHUM a00 pUXIIHiA).

OTXe, BCTAHOBJICHA BUIOCIICIIU(IYHICTD [Iil PEryJIsTOPIB POCTy
Ha MOpdoreHe3 y pocianHax TphOX BUAIB poay Sedum — S. aizoon L.,
S. kamtschaticum Fisch. Ta S. cepaea L. Pocmuum S. aizoon, S.
kamtschaticum Oysiu moAiOHI 3a CBOEI PEAKIIEId HA PEryNsATOPU
pOCTy, HasiBHI y cepeloBuIli. Perenepariisi maroHiB ta ¢opMyBaHHs
KOpeHiB  ab0  KamloCcHOI TKaHWHM  He  BigOyBammcs  Ha
oesropmoHaibHOMY cepenoBuiili MC. [lns pereHepariii IaroHis
000B’SI3KOBOI0 YMOBOIO € HasiBHICTH IUTOKiHIHY BAII. Kinetun mns
UX BUJIB POCIUH BHSBUBCSA HES()EKTUBHHM, a HOr0 HASBHICTH Y
cepeloBHIIA HE CTUMYJTIOBalia (JOpMyBaHHS MaroHiB.

HocnikeHHsT BHKOHAaHI YacTKOBO 3a MIATPUMKH TPaHTY
Ne 01230101081 «Cunre3 pexkoMOiHaHTHUX (papMalieBTHYHHX O1JIKiB
Ta IiJBUIIEHHS BMICTY OIOJIOTIYHO AKTUBHHX TMPHPOJHUX CIOIYK B
pociIrHax» Ta B paMKax poOiT i3 30epekeHHs 00'eKTy HalliOHAIBHOTO
HanOanHs «Konekis 3apoAKoBol M1a3Mu pociuH Guopu YKpaiHu Ta
CBITOBOT (hropm».
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HEPCIIEKTUBU BUKOPUCTAHHSA POCJIMH POAY
VIBURNUM JJI1 MOKPAIHEHHSA SIKOCTI
KHUCJIOMOJIOYHUX ITPOAYKTIB

Muxaiinenxko M. M., Hecrepoa H. I'.

HanionansHuii yHiBepcuTeT OiopecypciB 1 MPUPOJOKOPUCTYBAHHS
Ykpainu
E-mail: masha.mikhaylenko.2002@gmail.com

B ymoBax chOTOACHHA IiCHYIOYI TpoOJIeMH 3T0POBOTO
XapuyBaHHS CBiuaTh MNP0 HEOOXiJHICTh TMOLIYKYy HOBUX Ta
BJIOCKOHAJICHHS iCHYIOUHX IUKJIIB BHPOOHHUITBA O10IOTIYHO-I[IHHUX
(YHKIIIOHATBPHUX XapYOBUX MPOAYKTIB. [l mOKpamieHHs Xap4oBoi
IIHHOCTI Ta (DYHKI[IOHAJTBHUX BJIACTUBOCTEH HOTYPTIB 1O iX CKIaay
JIOJTAI0TH PI3HOMAHITHI POCIMHHI HATIOBHIOBAYI, y TIEPITY Yepry Ti, M0
BOJIOMIOTHh JIIKYBAJIbHO-TIPO(MITAKTUYHOIO [€I0 Ta € JDKEpesoM
HIHHHUX BITaMIiHIB 1 aMIHOKHCJIOT.

[upokoro  cHekTpy  BHAIB, CMakiB Ta  apoMarTiB
KHACJIIOMOJIOUHUX HAamoiB, a YHIKaJIbHOCTI 30BHILIHBOTO BHIJIAY
JIOCSTAlOTh JOJaBaHHIM IUIOJOBO-ATIIHUX HAIOBHIOBAYIB y (opMi
CUPOIIB, KOHIIEHTpaTiB ab0 cyxux cymimeil. TakuM mepcreKTHBHIM
HAIOBHIOBAYEM € IUIOAM KaJMHHU. Y KOXHOI Halil € «yio0iieHe Ta
IIIAHOBAHE» JIEPEBO, [0 CUMBOJII3Y€E JIEp)KaBy: Hanpukiaa, y SAnoHii
e cakypa, y Kananm — xnes, a Ykpainn — kanusa [1].

SAromn  KamMHM ~ TPOSIBISIOTH — BUSIBIAIOTH  03/0POBYO-
npoQiNakTHIHUA eeKT Ui OpraHi3My JIIOJJMHU, OCKUIBKH B TUIOAAX
miei pocnmmam wMmictatecs Bitaminum (A, C, E, P, K), opraniusi
KHCIIOTH, NyOWabHI 1 MiHepanbHI peuoBUHHU TOmO. CaMe 3aBIsSKU
TAKOMY YHIKQJILHOMY CKJaJqy Ta SICKpPaBOMY CMaKy JOCIIiJ[KCHHS
BIUIMBY poCIMH poay Viburnum Ha £KicTh KHCIOMOJOYHHX
MPOJYKTIB  CTalOTh HAJA3BHYAMHO aKTyaJbHUM 1HHOBAILIHHUM
HAmNpsSMKOM, BHACJTIJIOK (ParMEHTOBAHOCTI pE3yNbTaTiB  MIOIO
MOKJIMBOCTI BHUKOPHCTaHHS IMX MPEACTABHUKIB Y XapyOBOMY
BUPOOHHUIITBI YKpainu ta cBity [2].

Orxe, wMeTol0 poboTH Oylo  BHBYEHHS  TIEPCHEKTHUB
BUKOPHUCTAaHHS pociuH poxy Viburnum nns nokpameHHs skocti
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KHCJIOMOJIOUHUX MPOAYKTiB. [IpoBeACHO OLIHKY SIKOCTi iCHYIO4Oro Ha
PUHKY WOTYpTy 3 HalOBHIOBaYeM «KalWHa», IMOPIBHAHO 3
aHAJIIOTIYHUM WOTypTOoM 0e3 HamoBHIOBadiB. Ha pi3HMX eramax
EKCIICPUMEHTAIIBHOTO JOCHIDKCHHS Y SKOCTI 00'€KTiB Oyj0 0OpaHO
3pasku HoryptiB TM «AxktuBis»: bidimoitorypr AxkThBia TUTHHN
«YepBoHa KanmmHa-3Makm» Ta bidigolorypt AKTHBIS 0e3 IyKpy,
s)kupHicTio 1,5 %. Peanizanito nocraBieHuX 3aBAaHb 3IiHCHIOBAIN 32
JIOTIOMOT'OI0 CTaHIAPTHHUX XIMIYHUX, (QIBUIHHX Ta (HI3MKO-XIMITHHUX
METO/IiB KOHTPOITIO SKOCTI XapuoBoi MpoAyKii [3]: opraHonenTHIHAN
anHamiz mnpopoawnu BiamomigHo g0 JCTY 4343:2004 ﬁorypTH.
3aranpHi TEXHIYHI YMOBHW; BHU3HA4Y€HHS BMICTY JKHPY Y Xap4yOBHX
NpOAYyKTax 3iilicHioBayin 3a MeromoMm Cokciiera Ha aHali3aTopi
Soxtec 800; Oinok BU3Ha4YanmM 3a KijgbkicTio azoty no JCTY ISO
8968-1:2005 (IDF 20-1:2001). Awnami3 caHiTapHO-TIOKa30BUX
MIKpOOpTaHi3MiB — BHUSBICHHS CTa(iIOKOKa MPOBOAMIM 3TiAHO 3
I'OCT 30347-97 Moinoko i MOJIOYHI MPOAYKTH. MeTomu BH3HAYCHHS
Staphylococcus aureus; camsmonen — 3rigao 3 T'OCT 31659-2012;
OakTepiil rpynu KUIIKOBOI mamudku — 3rigHo 3 JCTY 7140:2009;
JIPDLKIDKIB 1 TUTicHSBUX TpuOiB — 3rigHo 3 JCTY 8447:2015.

Tak, y pe3ynbrari MpoOBEJEHUX JOCITIPKCHb OYyJO OTPHMaHO
(bakTHYHI MOKa3HUKH, SIKi MOPIBHIOBAIIN 13 3asBJICHUMH BHPOOHHKOM
Oe3mocepelHbO Ha ETHKETI TOBapy, a Miji 4ac aHalli3y CMaKOBHX
AKOCTel imeHTHU(iKyBalW THIIOBICTP CMaKy JUIi J@HOTO THITY
NPOAYKTY, 3’SCOBYBAIM TIPUCYTHICTh HEXapaKTEPHUX CMAaKOBHX
BJIACTUBOCTEH Ta cHenu(iYHUX CTOPOHHIX mpucMakiB. OTxe,
OTpUMaHi pe3yJbTaTH CBIM4aTh, IO ICHYIOUMH Ha PHHKY YKpaiHu
HOTYpPT 3 KaJuHOBUM HAIIOBHIOBAYE€M IIOBHICTIO BIJAOBiae
BUMOTaMHU Ta KPUTEPIsM IIOJI0 SKOCTI KHCIOMOJIOYHOT MPOJYKIIil, a
MOPIBHSIHHSA 3 HOTYPTOM BiJINOBIZHOI Mapku Oe3 HaloOBHIOBada 3a
pe3yJbTaTaMH JIA€ TMiJCTaBU CTBEPPKYBATH MPUAATHICTh OTPUMAHUX
MOKa3HUKIB BUCYHYTUM BHMOTaM JI0 XapuoBoi Mpoykilii. JJoctoBipHO
MOKAa3aHo, 1110 HAIIOBHIOBAY KaJIMHA HE BUSBIISAE HETATUBHOTO BILIMBY
Ha (i3UKO-XIMIYHI Ta MIKpPOOIOJIOTiYHI MOKa3HUKK Oidimoiiorypra i
MOYKE€ BUKOPUCTOBYBATHCS Y SIKOCTI CMaKOBOTO KOMITOHEHTY Ha piBHI
13 3araJbHONPUHHATIMU B YKpaiHi apomaTtuzaropamu. BopgHouac,
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OpraHoJICITUYHA OLIIHKA BUSBWIIA, IO CMAKy Srijl KATUHU B TUTHOMY
HorypTi BUpOOHWK Bi/IaB IMepeBary apoMaTH3aTopam, IO iMITYIOTh
cMmaku «I'paHam» Ta «KypaBnuHa», M0 BIpOTiTHO MOXKHA MOSCHUTU
BIJICYTHICTIO BiATIOBIZHOIO XapuoBOTO HamoBHIOBaua «Kamuna» y
MPOMHCIIOBOMY XapyOBOMY BUpPOOHUIITBI HAIIOl JEp’KaBH, Xoda B
peectpi JACTY Ttakmii apomarnuszatop 3apeectpoBaHuii. Tomy, mmoan
KaJUHU € JOCHTb TMEepPCIEeKTUBHUM HAIOBHIOBAYEM, BOJIOJIIOTH
JMKyBaIbHO-TIPO(ITAKTUYHOIO [I€I0 HA Opra”i3M 1 € BIIHOCHO
JICIIEBOI0 CUPOBUHOIO JUISl BUPOIYBaHHS B YKpaiHi. He3paxkaroun Ha
HasBHICTh Ha YKpailHCHKOMY pPHHKY TIPOAYKIii BHCOKOi $IKOCTI,
JOUUTEHO Oyio O pPO3MMPHUTH CHEKTP KHUCIOMOJOYHOI TPOAYKIN 3
JaHUM CMaKOBUM apoMaTH3aTopoM (kedip, CUpKOBa Maca Ta CHPKH)
Ta BIPOBA/XKYBaTH BUKOPHCTaHHA HamoBHIoBada «Kanwmnay B iHII
BUOM TPOMYKIii — BIBCSHI Kamli MIBUAKOTO TNPUTOTYBAaHHS,
0aTOHYMKH, IIIOKOJIAIHI BUpOOHU Ta X1i000yIJI0UHI BUPOOH TOIIIO.
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MHOPIBHAJIBHA XAPAKTEPUCTUKA ITPOPOCTAHHSA
HACIHHSA RHODIOLA ROSEA L. TA RHODIOLA SEMENOVII
BORISS IN VITRO

Mimyk O. O., Hiaripua X. A., Koaicauk X. M., IIpoxkon’sik M. 3.,
I'punax JI. P., JIpooux H. M.

TepHOMTECHKUI HAIIOHAILHUH MEaroriyHuil YHIBEPCUTET
iMeHi Bomonnvupa ['HaTroka
E-mail: kolisnyk@chem-bio.com.ua

Ha crorogmimHiii nerp MemuiuHa Ta ¢apmarlis aKTHBHO
BUKOPHUCTOBYE aCOPTUMEHT JIIKapChKHUX 3ac00iB HA OCHOBI IpenapaTiB
POCIMHHOTO  TIOXO/DKCHHS,  SIKi  CKJIaJaloTh  KOHKYPEHLIIIO
CHHTETHYHMM  TIpemnaparam. [IpoTe  aHTpPONOTeHHWI  BIUIWB,
HepalioHallbHe BUKOPHUCTaHHs 0araThOX JIIKAPCHKUX POCIHH, a TAKOK
3HUIIECHHS iX NPUPOJHUX MICIh POCTY 3yMOBIIO€ 3MEHIICHHS iXHIX
apeaniB, 1[0 MOXE MPU3BECTH A0 MOBHOTO 3HUKHEHHS IIUX POCIIHH.
BBezeHHs B KyJIbTypy iN Vitro 103BONNTE 3a0e3MeunTH 30€peKeHHS i
BiATBOpEHHs BB pomiona pokeBa (Rhodiola rosea L.) ta pomiona
CemenoBa (Rhodiola semenovii Boriss). 3aBasiku BHKOPHCTaHHIO
TaKOTO MIIXOMy € MOJKJIMBICT MPOBOJUTH PO3MHOKEHHS POCIHH
YIPOJIOBXK POKY, & TAKOXK OTPUMYBATH BEIHKY KUIBKICTh 1IEHTUYHUX
KOIIH POCIUH 3 MiHIMAJIbHOI KIJIKOCTI BUXIJHOTO MaTepiaiy.

Rh. rosea zamecena mo Yepsonoi kuurm Ykpainum (2009),
MIPUPOJIOOXOPOHHUI cTaTyc — BpasnmuBuid. lleld Bua € miHHOIO
Jikapcbkoro cupoBuHOO [3]. Rh. semenovii € Takox BakIHBOIO
JMKapChKOK  POCIUHOIO, OCKUTBKM B 11  KOPEHSX BHSBICHO
TIIiKOpa3MyJIiH, SIKAH BOJIOJIE TiMmoriikeMiyHow Jiero. [Ipenapatu Ha
OCHOBI IIMX BHUJIB BHKOPUCTOBYIOTh JIJIsI TOKpamieHHS (i3HIHOTO
CTaHy, JIKyBaHHS aHeMil, Jempecii, acTeHii, IMIIOTEHIii, LWHTH,
pos3naniB  TpaBHOI ~ Ta  HEpPBOBOI  CHCTEM,  IOKPAIIyIOTh
(GYHKIIOHANBHUI CTaH TICUIHKH, a Pe3yJIbTaTH JIOCTIPKEHb OCTaHHIX
POKiB  CBiUaTh MpO  TMPOTUTYOEPKYIbO3HY, TMPOTUITYXJIMHHY,
AHTUOKCHUIAHTHY, AHTHUTINOKCUYHY  JIIIO npernaparis [2].
Mopdonoriyno Hacinasg Rh.rosea Bim Hacimas Rh. semenovii
BIJJPI3HSAETHCSA JIMIIE 38 PO3MIPOM 1 YaCTKOBO 3a 3a0apBiieHHsIM. [lis
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Rh. rosea xapakrepHe napiOHe HacCiHHS, 3BY)KCHE Ha BEpXiBIi,
BUJIOBXKCHO-siiiieBHaHOT  opmu. Posmipm  Hacimas ~ Rh. rosea
CTaHOBIIATH 1,8-2,2 MM 3aBmoBxkku Ta 0,8—1,0 MM 3aBIIMPIIKH; HOTO
3a0apBIIeHHS BiIl TEMHO- JO CBITJIO-KOPHYHEBOTO, HACiHHEBA
000JIOHKa Ma€ YiTKO BHUPaXXEHY MO3JO0BXKHIO pebpucticts. Hacinus
Rh. semenovii Takox napibHe, goBractoi abo siinesuaHOl hopmu,
3a0apBiIeHHS — YEPBOHYBAaTO-KOPUYHEBE, JOBXHUHOIO ONM3BKO | MM
[1].

Mertoro mocmimkeHHs: Oylio migiOpaTH YMOBH U ONIEp>KaHHS
KHUTTE3ATHUX aceNTUUHUX TpopocTkiB Rh. rosea i Rh. semenovii in
vitro. Jlns  jpocnmimkeHHST BUKOPHUCTOBYBasiM HaciHHs —Rh. rosea,
3i0pane Ha ropi Bopoxecka (CBumiBenpkuii xpeder, YKpaiHCBKI
Kapnaru, 1735 m v.p.M.) Ta Rh. semenovii, 3i6pane y BortaniuHomy
cagy imeni akan. O.B. ®owmina, HapuanpbHO-HAyKOBHI LIEHTP
«lHCTHTYT OloNOTii Ta MemummmHW» KHIBCHKOrO HAaI[iOHAIHLHOTO
yHiBepcuteTy iMeHi Tapaca llleByenka. 3a jiTepaTypHHUMHU JaHUMH
HACIHHS POAIONIH POXKeBOl Ta poiosin CeMEeHOBa 3HAXOAUTHCS B CTaHI
rimbokoro crokor. [[o6 BuBecTH HaciHHA i3 IBOTO CTaHy, HOTO
HEOoOXiAHO migmaTh XoJoAoBii crpatudikauii (+3 — +4°C), ockinbku
HecTpaTU(ikoBaHe HACiHHS Mae JIy)Ke HHU3BbKY CXOXicTh abo He
CXOAUTh 30BCIM [1]. Jlst miABHINEHHS MOKA3HUKIB CXOXOCTI YaCTHHY
macinas Rh. rosea Tta Rh.semenovii migmaBamu il riGepenoBoi
kucnot (I'Ks) y konnentparii 1000 mr/n nporsirom 14 roauH, iHiry
YaCTHHY HACIHHS CTUTBKH K Yacy BUTPUMYBAIIM Y JUCTHIHOBaHIN BOJI
(KOHTpOJIB).

IMeptri  cxomm wHacimus Rh.  rosea, o6pobnenoro I'Ks,
3’sBsMCs Ha 3 100y, @ Yy KOHTPOJILHOMY BapiaHTi — Ha 8 100y.
Hacinust Rh. semenovii mpopocrae mOBUIbHIIIE: MEpIIi  CXOIH
ob6pobnenoro 'Kz HaciHHs 3’sBisuics Ha 5 100y, a 6e3 0OpoOIeHHs
I'K3z — na 8-9 no0y.

Hamu BcranoBieHo, mo npu 06po6mi HacinHs ['K3 npopoctku
3 SBIISUIMCS IIBUIINE, HDK 3a 1 BiacytHocti. Ilompu 1e, BiIcOTOK
CXOXKOCTI HaciHHS, ske mignaBanu BBy ['Ks, 1 KoHTposbHOTrO
HaciHHA OyB IPaKTHYHO OJHAKOBUM cTaHoM Ha 120 no0y Bix moyatky
nmociiny. el mokasauk craHoBHB 60% i1t 0OpOOICHOTO HACIHHS Ta
65 % —mis HeoOpoobeHoro st Rh. rosea, a y Bunanky Rh. semenovii
—30,8% Ta 14,5% BignosigHo. OTe, MOYKHA 3pOOUTH BUCHOBOK, 110
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HAaCiHHS AOCIHIIKYyBaHUX BUIB, K€ BHCAIXKYIOTh Y BECHSIHO-TITHIN
niepiof, MoxHa He mignaatu fii ['Kz HalOimemmii cipusTiuBuM 1ist
MPOPOCTaHHS HACIHHSA BHSIBHUBCS OCIHHBO-3UMOBHUU Tiepiom. Ilpwm
JIOCITIDKEHHI CXOXKOCTI HACiHHA 3a TepMiHaAMU Horo 30epiraHHs
BCTAHOBJICHO OOCPHEHO-TIPOTIOPIIIMHY 3aJeXKHICTh: 13 30UIBIICHHAM
TepMiHy 30epiraHHs CXOXiCThb HaciHHA Buay Rh. rosea B
nabopaTopHUX yMOBax 3HIKYeThcs. Tak, y mepiox rpyneHr 2021
poky — ciuenb 2022 poKy MMOKa3HUK CXOXKOCTi rocsiraB 87-91 % , ay
nepion ymuctonan 2022 poky — motui 2023 poky — 74 %. BingcoTok
cxoxocti HacinHs Rh. semenovii y mepiox nucroman 2023 poky —
motuir 2024 poky craHoBuB 65%. Ilpu 1upoMy HaHOITBII
CHPUSTIUBUMHU IJIsi MPOPOCTaHHS HACIHHS IIbOTO BHJY BHSBWINCH
CiYeHb Ta JIIOTHH; CXOXICTh HACiHHA y mel yac ckiamama 63 1 65 %
BIIITOBITHO.

Crig 3a3Ha4nTH, IO U OLTBIIOCTI BUAIB POCIHH BHABICHO 2
OCHOBHHX THIH MPOPOCTAHHS HACIHHS: XBUJIBOBUH 1 KPUBOIiHIHHHIA.
[lepmuii TMn Moxe OyTH ONUCAHWK Yy BHUIJISAAI OJHO-, IBO- 1
OaraToBepIIMHHOI 3racardoi KpuBoi. BueHnMu Oyiio IOBEAEHO, II0
s Rh. rosea xapakTepHOIO € OaraTOBEpINIMHHA 3racaioda KpHBa
cxoxocti. HaciHas mporo Buy 30epirae I BIIACTHUBICTH YIPOIOBK
0araTb0OX PpOKIB, MPU IBOMY 3HIKCHHS CXOXOCTI € CTYIIHYACTHM,
TOOTO Y BHUIY BIIMIYEHO JesiKe 1i MiJBHUINCHHS B OCIHHbO-3UMOBHI
niepiof [5].

Hamu noBeneHo, mo y OCIHHBO-3UMOBHW TIepiojl HACiHHS
poxionu poxxeBoi Ta poxionn CemeHoBa ciiif 00pobsTH ridepenoBoto
KHCJIOTOI0, OCKUIBKM 3a TaKhX YMOB 3Ha4HO 3POCTaE BiJICOTOK
cxoxocti. 'Kz mposiBisie ctuMynmiorounii epeKT HaBiTh Ha HACIHHIA,
o TpUBalWi 4ac 30epiraerscs. [lpoBenennit qociin 3 1 ITHPIYHEM
HacinasM Rh. rosea ta meopiunum Rh. semenovii y sucromami 2022
pOKy moka3zaB, mo mix BmmBoM ['Kz BOHO mBuAle NOYMHAE
MPOPOCTaTH 1 OTPHUMaHI 3 IBOTO HACIHHS acenTH4HI 3-X MICS4HI
pPOCIHMHU OYJIH JKUTTE3JATHUMH, Mall J00pe PO3BHHEHY KOPEHEBY
CHCTEMY 1 HaJI3eMHUIl po3rayly>KeHUI NariH i3 YUCICHHUMHU ApiOHUMHU
JIUCTKaMHU.

Yepes 3 micsni 3 yacy NpoOpOCTaHHS HACIHHS POAI0IN POXKEBOI,
obpobnenoro I'Ks, Ha cepenouiti MC/2 [4] 3 OJIOBHHHUM BMiCTOM
Makpo- Ta MiKpocosieli 0e3 JioJaBaHHs PEryJsITopiB  POCTY
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CHOCTepirand Taki 3MiHM KINBKICHUX Ta  MOP(QOMETPHUYHHUX
MOKa3HMKIB pociuH: 1) 3MiHa KiNBKOCTI JTHCTKIB — 24,3+3,41; 2) 3miHa
KUTBKOCTI KOpeHiB — 17,142,5; 3) mpupicT TOBXWHH KOPEHIB, MM —
3543,46. OrpuMaHi POCIMHH BHKOPHUCTOBYBIM Yy TOHAIBIINX
JOCHIDKEHHSIX.

Otxe, HamMu MiAiOpaHO YMOBHM JAJisl TPOPOCTAHHS HACIHHS
Rh. rosea ta Rh.semenovii. BcranosneHo, 1mo 00poOka HacCiHHS
ribepeioBo0 KHUCIOTOI0 y BECHSHO-NITHIA Tepiox He IIiBHILYE
CXOJKICTh HACIHHA IMX BHIIB, a OTXKE € HEIOLJIBHOI. 3aBIsSKH
MOEAHAHHIO ABOX (DaKTOpiB, IO MOPYIIYIOTH CIOKii HaciHHS —
X0JIOIOBOI cTparudikamii nmpu Temmepatypi +3 — +4°C ta oO6poOku
I'Ks xonnenTpartiero 1000 Mr/in npotsirom 14 roj. B OCIHHbO-3UMOBUI
mepiof, HaM BJANOCS MiABUINUTH CXOXICTh HACIHHSI 1 OTpHUMATH
)uTTe3naTHI popoctku Rh. rosea ta Rh. semenovii Ha sxuBrIbHOMY
cepenosuii MC 0e3 J01aBaHHSI PETYJIATOPIB POCTY.
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[Ipobnema  4mMCTOro  MOBKULISA, 30KpeMa  30epeeHHs
PI3HOMaHITHOTO TBAPUHHOTO Ta POCIMHHOTO CBITY, CTOSIIA 3aBXKIH, K
1 mpobJyieMa 30epeXCHHS 3I0pOB’S JIFOJUHU, HAPOPKECHHS 37J0POBHX
MOBHOIIHHUX JiTel. 3a0pyIHEHHS HABKOJIMIIHBOTO CEPEIOBUILNA B
0araThOX perioHax MJOCSTIIO KPUTHYHOI MeXi BHACTINOK BIUIUBY
MIPUPOTHUX CTUXIN Ta HEJOCKOHAIOCTI HAYKOBO-TEXHIYHOTO TIPOTPECY
cycniibcTBa. CIIOCTEPEKECHHS 33 YUCTOTOK JIOBKLUIA, KOHTPOJIb
NOKa3HUKIB YHCTOTH TIOBITPS, BOIM, IPYHTY, HPOMHCIOBHX Ta
moOyTOBUX  TMPHUMIIIEHb, Xap4YOBHX TMPOAYKTIB, BHUPOOHUUHMX
TEXHOJIOTIM Ta BUKHIIIB, a TAKOXK PEKOMEHJAIlii MO0 BiJHOBJICHHS
0E3MeYHOT0 CepeloBHIA TTOBUHHI HarallbHO BHPIIIYBAaTH Jep)KaBHi
cIyk0 EKOMOHITOPUHTY 3 BHKOPHCTAHHSM HOBITHIX JOCSTHEHb
Hayku Ta TexHiku [3, 10, 11].

Haii0inpm1  mpiopuTeTHUMH B KOPOTKOCTPOKOBiH  Ta
JTOBTOCTPOKOBIH ITEPCIIEKTHBI BU3HAUEH]I HANMPSAMU Oi0TEXHOJIOTI1, SKi
TOB’S13aH1 3 OXOPOHOIO JOBKULIS, OlOJMECTPYKINEI Ta YTHIII3AIIE0
BIIXOJiB, a TaKoX OTPUMaHHAM OiomanuBa — TOOTO came
€KO0010TEeXHOIIOTI10, SIKy Ha OJlaro BCi€i HAIoOi CHIILHOTH HEOOXiTHO
BU3HATH B YCiX ii aclekTax SK OKpPEeMHUH 1 HaHIepCHeKTUBHININI
HaIpsM CydacHOI BUCOKOT TexHoorii [1, 2].

CporosiHi BUpILICHHSI €KOJIOTIYHUX TPOOJIeM HeMOXJnBe 0e3
3aCTOCYBaHHS  HOBITHIX  €KOOIOTEXHOJIOTiH  JUIs  J1arHOCTUKH
3a0py/JHEHb JIOBKIJUIA, OYMWIICHHS CTIYHUX BOJ, 3HEIIKOKEHHS
HeOe3MeYHNX Ta30BUX BUKU/IB, BUKOPUCTAHHS IEPCIIEKTHBHUX
3aco0iB yTwimi3amii TBepAMX 1 PIAKHX TPOMHCIOBUX BiJIXOIB,
MiBUIICHHS e()EeKTUBHOCTI METOMAiB OiOJIOTIYHOTO  BiJHOBJICHHS
3a0pyaHEHMX  IPYHTIB, 3aMiHM  HH3KM  arpoXiMikaTiB  Ha
010TEXHOJIOTYHI MpernapaT TOII0. AKTYaJIbHOK Ma€e CTaTH pO3podKa
eK0010TEeXHOJIOT1H, CIPSIMOBaHUX HAa BUPOOHMLTBO Oioraszy Ta BOIHIO
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3 OpTaHIYHUX BiJXOAiB, MIKpOOiOJOTiYHA JECTPYKIIisi KCEHOOIOTHKIB,
3acTOCyBaHHs  OioiHmWKal(ii Ta  OiOTeCTYyBaHHI B  CHCTEMI
€KOJIOTiYHOr0 MOHITOpHHTY [1].

AKTHBHO BIIPOBaKYETHCSI TOTAJIbHA O10JIOTi3allid MaiKe BCIX
ramy3ed rocmojapctBa. Y  MEOUIMHI HAa 3MIHY  XiMiKo-
(dapMakoJOTiYHUM  MpenapaTaM HOPUXOAATH “NiKM  O10MOTiYHOI
NpUpoAn”, BUTOTOBIIEHI 3a BUKOPHCTAHHS OiOJMOTIYHO aKTHBHHUX
KOMIIOHEHTIB JKHBHUX OpraHi3MiB. Y CUIBCBKOMY TOCIOIAapCTBI
YCIILITHO OMAaHOBYIOTbCA HOBI 010JOTiYHI 3aCO0M 3aXHUCTY POCIUH, B
MPOMUCIIOBOCTI, B3arajgi, Ta B CHEPIeTHIl, 30KpeMa, Hajaalai Bce
Oimpma  yBara  TPUAUIAETHCS IIUPOKOMY  3aCTOCYBaHHIO
MIKpOOpPTaHi3MiB, SKi 3[aTHI He IUIIe BUOIPKOBO KOHIIEHTPYBATH
NEeBHI MeTanu abo iHII XIMiYHI CHIONYKH, a i MepepoOsITH Tak 3BaHi
“BiIX0OM MUBLII3aIlil” HA KOPUCHUH MPOIYKT — MeTaH abo BoJeHb [3].

Exomoro6ioTexHOMOTiYHI HAYKOBI JOCTIHKEHHS CHOPMYBaIHCS
SK PE3yJIbTaT IEePETHHY IHTEpPECiB, MiAXOMAiB, MPUHLUITB Ta METOJIB
NPUKIaTHUX HaMpsIMiB €KOJIOT1YHOI HAYKH 1 KIACHYHHX Ta CY4aCHHX
OlorexHomoriid. [Hakmie kaKydw, 1€ TEXHOJOTIYHI MPOIECH, IO
3MIACHIOIOTHCS 3aBSKH BUKOPHUCTAHHIO )KMBHX OPraHi3MiB Ta iHIIUX
OlOJIOTIYHMX areHTiB 1 CHOpSAMOBaHI Ha TMOKpAaIIeHHsS, 3aXHCT i
BIJHOBJICHHS IOPYLIEHOIO JIFOAWHOKO  JOBKULIA, 30€peeHHs
¢yHKIIOHANBHOT CTIWKOCTI Oiocepm B wmigomy abo i MEeBHHX
KOMITOHEHTIB (MPUPOJAHUX €KOCHUCTEM) 1 3pEIITO0 — 3a0e3MeUYeHHs
CTaJIOTO 1 TapMOHIMHOTO pO3BUTKY HOoOchepH [4, 5].

CyuacHa eKoJIOTiYHa CHUTYyallis, sKka IOB’s3aHa Hacammepen i3
MOCUJICHHSIM aHTPOINOTeHHOro Tpecy Ha Oiocdepy, mnorpedye
PO3pOOKHK 4iTKOI, 00’€KTHBHOI Ta HAYKOBO OOIPYHTOBAHOI CHCTEMH
eKoJIoriuHOro MOHiTOpuHTY [5]. OnHiero 3 il CKIaIOBHX € MOMIYK,
po3poOka Ta 3acTOCYBaHHS aJIcKBAaTHUX METOJIB OIIHKH SKOCTI
HaBKOJIMITHHOTO CEPEIOBHINIA B3arajii Ta PiBHS NMEBHHUX 3a0pyJHEHBb
30kpeMa. Haii0inpi mommpeHnMy Ha ChbOTO/IHI METOJaMH KOHTPOIIIO
SIKOCTI JTOBKIJUIS € (Pi3MKO-XiMi4HI TeXHOJIOTii[6].

HocmimkenHss 1 po3poOka HETPAIUIIHHUX TEXHOJOTIYHHX
pillleHb KOHBepCii BiTHOBIFOBAHOT CHPOBHUHH PI3HOTO IMOXOJHKEHHS Y
Oioras, 0 MICTUTh BOJICHb 200 MeTaH, i 010/I3eIb, IKHl OACPKYIOTh
i3 JImgiB  MIKPOBOJOPOCTEH, €  aKTyaJbHUMH, €KOJIOTTYHO
JOIITBHUMHE 1 EKOHOMIYHO BHTiIHAMHE [7].
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HaranpHOrO € po3poOKka 1 BIPOBAKCHHA KOMIICKCHHUX
TEXHONOTIH  (Pi3uKO-XiMIiYHOTO Ta  OIOJIOTIYHOTO  OYHIICHHS
BUCOKOKOHLICHTPOBAHMX CTIYHMX BOJ, SKi 3a0e3meuyBanu O
MOTIEPETHE OYHIICHHS IPOMUCIOBUX CTIYHHX BOJ Bil 3a0pyIHEHB,
0 MEPemIKOKAIOTh O10JIOTIYHOMY OYHINEHHIO, CyMicHE OioJoriune
OYUIICHHS TOOYTOBUX 1 IPOMUCIIOBUX CTIYHUX BOJ 13 BUKOPUCTAHHSAM
CydyacHMX  pIlICHb: aHaepoOHO-aepoOHMX  MPOLECiB,  HITPH-
nIeHiTpudikamii, aHaMOKC-TIPOIIECY, IMMOO1TI30BaHUX
MiKpOOpTaHi3MiB, 010KOHBEEPHHUX TEXHOJIOT1H, i TapaHTyBalu O SAKiCTh
OUMINEHOI BOAM Ha pIBHI BUMOT CKUAYy Y Boaoiimu, Oymu O
BHCOKOE(DEKTHBHIMH, MAIOBIIXOJHUMH Ta €KOHOMIYHO BHTiTHUMU
[8, 9].

OTtxe, HUHI y CBIiTi BiAOYBalOTHCS MPOLECH, HIO MOPYIIYIOTh
UUBUTI30BAaHUA  TUIMH ~ KUTTA:  IHTEHCHBHO  3a0pyIHIOETHCS
HAaBKOJIMIITHE ~TIPHPOJHE CEpeNoBHINE, pYyHHYETbea —Oiocdepa,
YTBOPIOETHCSI BEJIMKA KUIBKICTh BiXOHiB. BupileHHs mepenidyeHnx
npobjeM  MOXIMBE TP 3aCTOCYBaHHI  NPUPOJOOXOPOHHHX
biorexHoorii. ExobioTexHoorii Xo4 1 € 4acTMHOI O10TEXHOJIOTII,
ajic TPUHIMIIOBO BIJAPIZHAIOTHCS Bifl TPATUIMHUX Oi0TEXHOJIOTIH
TUM, IO MalOTh 3a METY MiJABHIICHHS SKOCTI Ta OC3MEKH >KUTTS
cycminbcTBa. [IpupomooxopoHHi 0iOTEXHOJOTI € HEeBil €MHOIO
CKJIaJIOBOIO CYCHiIbcTBA MaOyTHBOTO. IIpiopUTETHHUMHU HAmpsIMaMu
PO3BUTKY TPUPOJAOOXOPOHHUX OIOTEXHOJIOTIH BH3HAYCHO TaKi
TpaauIidHI TPOOJIEeMH TPUKIAIHOI eKOJIOTii, sSK OloTecTyBaHHS Ta
OloceHCOpHKa, TEXHOIOTIi ONTHMi3allil EKOCHCTEMHUX IpOIIECiB,
nepepoOka U yTWilizalis BigXOMAiB, OIOTEXHOJIOTIl OYMIICHHS BOJH,
HOBITPS 1 IPYHTIB, a TAKOX OioeHepreTuka [1].
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OCKIUTBKYM 1HTEHCHUBHE 3HHUINEHHS IIHHUX BUIIB POCIHH, SKi MaloTh
3B’3KM 3 IHIIUMH KOMIIOHGHTAMH E€KOCHCTEM, IPU3BOJUTH 10
HETaTUBHUX 3MiH y Oiocdepi. Y 3B’s3Ky 3 MM, BUHHKA€E MoTpeda y
HOIIYKY CIOCOOIB BUSIBICHHS Ta 30€pe)KEHHS 3HUKAIOUYMX BHIIB [1].
AKTyanpHOIO € TmpoOmeMa 30epekeHHs TeHO(OHAY IIHHUX
JKapChKUX 1 JEKOPAaTHBHUX POCIHH, apeaid SKUX CKOPOUYIOTHCS
BHACJIIJIOK IHTEHCHBHOI iX 3arotiBii. Jlo Takux pociuH, Oe3nepeyHo,
BIJIHOCHTBCH 1 apHiKa ripcbka (Arnica montana L.). OcraHHiM yacoM y
kpainax  [liBaiunoi, 3aximuoi Ta  llentpampHoi  €Bpomu
CIIOCTEpITa€EThCsl Pi3Ke 3MEHIICHHS IUIONI 3 apHIKO y 3B’S3KY i3
MOpYIIEHHSAM eKoJIoTigHoro OamaHcy 11 ocenuml Ta HaaMipHOI
ekcruTyarartii pecypcis [1].

B Vkpaini nommpeni 2 Buau pomxy Arnica: A. montana rta
apuika snuctsiHa (Arnica foliosa Nutt.), siki mpeacTaBisiFoTh 3HAYHHN
iHTepec i (papMareBTHYHOI IMPOMHCIOBOCTI, OCKIJIBKH B POCIHHAX
OUX BUJIB iICHTU(IKOBAHO IIHPOKHHA CHEKTp Oi0JIOTiYHO aKTUBHHX
crionyk (BAP) [2]. Lle#t Bum Oyyio 3aHeceHo n0 YUepBOHOI KHUTH
VYkpaiaun (1996 p.) [5], OCKINBKM YHCENBHICTH OCOOMH y H#Oro
MOMYJISIMISIX PI3KO CKOPOTWJIACS Yepe3 HaAMIPHY EKCILIyaTallito
CYLBITh apHIKM Ui [POMHUCIOBUX Iiiyeli. Hamanus Buay
MIPUPOJIOOXOPOHHOTO  CTAaTyCy CIPHUSUIO YacTKOBiM  cralimizarii
NOIYJISIMN, 1 y HacTynHe BuaanHs YepBonoi kauru Ykpainu (2009 p.)
[4] Bin nHe Brmrouenwit. OgHaK, BHA i HaJali BAMAarae€ MOCHIIEHOI
OXOpOHH.

UYepe3 HeraTMBHHH BIUIMB AaHTPOIIOTCHHHX (AaKTOpiB Ha
NOMYJAIIHHY CTPYKTYpY Ta 4HCENbHICTH Buay A. montana,
aKTyaJbHUM  Ha  CBOTOJHI €  BUKOPHCTAaHHA  CYYacHHX
OIOTEXHOJIOTIYHUX METOMIB 1 MiAXOMiB SK Uil 30€peXeHHs I[HOTO
IIHHOTO BHy, TaK 1 JUId OTPUMAaHHS aJbTEPHATHUBHOIO JDKEpelia
JKapchKoi POCIMHHOI CUPOBUHU sk A. montana, tak i 6IM3bKOro 3a
xiMiuHUM ckiagom By — A. foliosa.

BpaxoByroun winHi hapMakoIoriuHi BIACTUBOCTI Ta MOTpedy B
€KOJIOTIYHO YHUCTIH CHUPOBHHI, METOI0 POOOTH OyNo ONTUMI3yBaTH
010TEXHOJIOTIYHI ~ MPUAOMH  KyJbTUBYBaHHsA IN  VItr0  IiHHKX
Jikapcbkux BUIiB A. montana ta A. foliosa.

st mocaipkeHHs Oyiio BUkopucrane HacinHsa A. montana. Jlns
OTPHMaHHS  aceNnTHYHWX TNPOPOCTKIB  HaciHHa A. montana
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cTepuitizyBaiii 15%-UM pO34MHOM MEPOKCHIY BOJHIO yHponoBx 20
xB. [IpocTepuiizoBane HaciHHS BUCADKyBald Yy CTEPHIBHI YalllKu
Ilerpi Ha arapu3oBaHe >KHBWIBHE cepenoBuile Mypacire i Ckyra
(MCQC) [7] 3 mogOBHHHMM BMiCTOM Makpo- Ta Mikpoconeir (MC/2).
Hacinnas nmpopomrysanu Ha cBitim (3000 nik) 3a temmneparypu +20—
+22°, Bomorocti 80%. IIpm migbopi yMOB i BereTaTHMBHOTO
PO3MHOKEHHSI BUKOPUCTOBYBAJIM OTPUMAaHi 3 HaciHHS acenTuyHi 1,5—
2 Micsi9HI POCITWHHM MOCTIIKyBaHMX BHUAIB. POCIMHW >KMBHIOBAIN
(cepenns noBxkuHA >KUBLIB 15-20 MM) 1 BHCaIKyBalH y PpiaKi
JKUBWIBHI cepenoBuiia. /st KyIbTHBYBaHHS BUKOPUCTOBYBANIU PijiKe
JKuBWIbHE cepenoBuie MC/2, HONOBHEHE pETYISATOpaMH POCTY:
inpominonroBoro  kuciaoToro (IOK), 1-HaTHIONTOBOK KHCIOTOIO
(HOK), kinerunom (Kin), rioepenosoro kucnororo (I'Ks). Jlns toro,
mo0 mimidpaTh ONTUMallbHI yMOBH I MIKPOKIOHAIBEHOTO
PO3MHOXEHHSI, TECTYBaJIM arapu3oBaHi Ta piaki cepemoBurna MC/2 3
pi3HUMH KOMOIHAIISIMH PEryJIATOPIB pocTy. Y KOKHOMY BapiaHTi
nociigy Bucamkyanu 9 skuBiiB. Jyis BU3HAYCHHS €()EKTUBHOCTI
MIKPOKJIOHAJILHOTO PO3MHOXEHHS depe3 1—2 MicAllli BHU3HAYAIH
KUIBKICTh  JKHBIIB 3 MIKPOKIIOHAMH Ta CEpPEJHI0  KUIbKICTh
MIKPOKJIOHIB Ha KUBILSAX. s IHIYKIIT KaltocoreHe3y 3 JIMCTKOBHX,
YepeIIKOBUX Ta KOPEHEBUX eKCIUIAHTiB BHAIB poay Arnica ta
nposnideparii OTPUMAaHOrO KalloCy 5K 0a30Bi BHKOPHUCTOBYBAIH
cepenosuia I'ambopra, Eseneiir (Bs) [6], MC, MC/2, momoBHeHi
pisHuME  KoMmOiHarissmu ~ peryastopiB  pocry:  Kin,  6-
OCeH3MIaMiHOITY PHHOM (BAID), 2,4-nuxnopheHOKCHOILITOBOIO
kucnororo (2,4-J1), HOK, IOK. Kynbrypu iHKyOyBaiu B TeMpsIBI 1pu
+25°C—+26,5°C. Ix cyOkyabTHBYBaHHS NPOBOAMIM uepe3 KOkHi 4
TIKHI. YacToTy KamocoreHesy BH3Hadanum uepe3 4  TIDKHI
KYJIFTUBYBAHHS SIK CITiBB1THOIIEHHS KiJIBKOCT] €KCILIAHTIB 3 KAJIOCOM
JI0 3arajibHOT KIJIbKOCTI €KCIUIAHTATIB Y BIACOTKAX.

VY Xoai HaIMX AOCTiAKEeHb 0yJI0 BU3HAYEHO, L0 MEPEANOCiBHA
oOpoOka Hacimag A.montana Ta A. foliosa pozunnom [I'Ks
koHieHrpaiiero 1000 mr/n mporsarom ojHi€l 100U IMiABHILYE HOTroO
CXOXICTh. 3’5ICOBaHO, IO 3[aTHICTh JO MPOPOCTAHHS HACIHHS I[OTO
BUAy 30epiraerbest 10 3 poKiB. AHaNI3 CE30HHOI JUHAMIKU CXOXKOCTI
HACiHHS TI0Ka3aB, [0 HaWBUINI TIOKA3HWUKW TMPOPOCTAHHS HACIHHS
Oynu Ha xuBHIbHOMY cepenoBuili MC/2 6e3 perynsTopiB pocty y
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. _________________________________________________________________________________________________________________]
ceprHi (45%), v BepecHi cxoxicTh HaciHHA Oyna 22%, a y JKOBTHI —
12%. Ilepwii aBa 3MMOBI MicAlli € HECTIPUSATIMBI AJISI TPOPOCTAHHS
HAaCiHHA 1 TUTBKM B JIIOTOMY Leil moka3HUK npocsirae 15%. Ilepmri
cXoau HaciHHS OyIo BusiBIIeHO Ha 8—14 mo0y.

Ockinpku A. montana HaJeXUTh J0 POCIHH 13 TIPHKOPEHEBOIO
PO3ETKOIO JIUCTKIB, MU JI0JIaBalId y CEPEIOBHIIIE TiOepesoBy KUCIIOTY,
sKa CIpHsJIa BHJIOBXKEHHIO MDKBY3JIB. Y MpolEci MOCTiKeHb 0yIo
BHsIBJICHO, 1m0 BuKopuctanHsa ['Ksz (0,5 mr/m) crpuse ImiaBHIIEHHIO
IHTEHCUBHOCTI iHTepKassipHoro pocty A. montana. Yepes 30 ni6
KYJIFTUBYBaHHS JOBXKMHA HaJl3¢MHOI 4acTHHU 30inmblryBanacs B 2,9
pasu, KopeHiB — B 2,3 pa3u. 3’4COBaHO, M0 HAWKpaIe piCT POCIHH
BimOyBaeThes Ha cepenoBuii MC/2, nonosaenomy 0,2 mr/a IOK, 0,5
mr/n I'Ks, 0,1 mr/im HOK.

AHami3 pe3ynpTaTiB JOCHiPKEHb I0Ka3aB, MIO IIOE€JIHAHHS
KoHIeHTpaliil peryusaropis pocty (Kim, BAIIL, 2,4-JI, HOK, IOK)
CTUMYJIIOBAJIO YTBOPEHHS KaJIOCy Ha YyCIX THUIAX EKCIUIAHTIB.
€IMHOI BIOMIHHICTIO Oyja IIBUIKICTh TPOTIKAHHS IPOIECY
KaJrocoreHe3y. Tak, IpW BUCAJDKYBaHHI CKCIIAHTIB HA CEPEAOBUINA
Bs/2 3 HIOKYMMU KOHLIEHTpAIisIMU peryisTopiB pocty (2—3 mr/n HOK
ta 0,2-0,4 wmr/n KiH) yTBOpPeHHs KallOCHOI TKaHUHH OyJ0
NPOJIOHIOBAHIIUM y 4Yaci Ta TpuBajio 12—16 ai0. 3HauHO mBHIIIE
IHIYKISA KaTOCy BijOyBajgacs 3a BHKOPHUCTaHHs cepenoBuina Bs/2,
noroBHeHoro 4 wmr/m HOK 1 1 wmr/n Kin. Tak, Ha KopeHEeBUX
eKCIUIaHTaX KalocoreHe3 BimOyBaBcs Ha 9-11 nmoOy micns
BUCAJKYBaHHS, Ha YEPEIIKOBHX EKCIUTaHTax — Ha 67 moby, a Ha
JIUCTKOBMX €KCIUIaHTaX — Ha 3—7 100y.

OTxe BCTaHOBJIIGHO, IO TMEpeArnociBHa OOpoOKa HaCIHHS
A. montana pozunnom ['K3 konnieHTparniero 1000 mr/n migsuinye ioro
CXOXICTh B yMoBax in vitro mo 20 %. 3’scoBaHo, 10 HaHBHIII
NOKa3HUKH MPOPOCTAaHHS HACiHHS BWAIB poxy Arnica Oymu Ha
KUBHIBHOMY cepenoBuili MC/2 ©e3 peryisTopiB pocTy y CEpIHi
(45%). OnTUMarIbHUM JUIS BEreTATUBHOTO PO3MHOXKEHHS in Vitro
pocaud A. montana e cepenosuiiie MC/2, nonoeaene 0,2 mr/n 10K,
05mr/m TKs 0,1 wmr/m HOK, a wHaiiBumyi IIOKa3HUKA
KaJIOCOYTBOPEHHSI 3 JIUCTKOBHX, YEPEIIKOBHX 1 KOPEHEBHX
eKCILIaHTIB pociiiH A. montana Tta mus npodidepaliii OTpUMaHOro
Kajocy Maio cepenosuiie Bs/2, nonmosrene 4 mr/n HOK i 1 mr/n Kin.
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BrnpoBamkeHHsT €KOJOTIYHO Oe3medyHnx arpo0ioTeXHOIOTIH
JO3BOJIIE MiHIMI3yBaTH a00 BHKIIIOYMTH BUKOPUCTAHHS XIMIYHHX
npenapaTiB 'y BUPOILYBaHHI  CUTBCHKOTOCIOJAPCHKUX — KYJIBTYP,
3MEHIIUTH HETaTHBHUHM BIUIMB IECTUIHAIB HA  HABKOJIUIIHE
CepeloBHINe Ta MIABUINATH SKICTh 1 Oe3leKky MpOmyKIil
POCITMHHHIITBA.

Biomoriuni mpenapath Ha OCHOBI acomialiii IPyHTOBHX
MIKpOOPTaHi3MiB CTaOITbHO IMOKPAIIYIOTh JKABIEHHS, CTUMYJIIOIOTH
picT pociuH, MiABUIIYIOTH X IMYHITET i, HOPIBHAHO 3 XiMiKataMu, He
MPOSIBIISIIOTH (PITOTOKCUYHOCTI Ta eeKTy 3BukaHHs. Lle moscHIoeThCs
TAM, MO0 Ol0areHTH TaKWX MpPEerapariB € CKIAJOBOI0 IMPHPOTHBOI
MIKpOOiOTH TIpyHTY 1 pociauH. BOHH CHpHSAIOTH 3HIDKEHHIO
iH(eKniiiHoro GoHy 3a paxyHOK 30UIbIICHHS y CKJIafl pu3ocdepHOro
MiKpo0OiOMy arpOHOMIYHO KOPHCHHX MiKpooprani3miB. [lo3utuBHuit
BINTUB MIKPOOHUX TIperapaTiB TO3BOJSE 3MCEHIIUTH KIJTBKICTH
00pobok ximikatamu ajsl 3axucTy pocimH. [lokazaHo, mo CTymiHb
NPUTHIYEHHST XBOPOOW, MOCATHYTHH 3a JOMOMOTOI0 Oi0JOTiuHHX
areHTiB, MOXe OyTH TMOPIBHSHUIA 3 TI€F0 XiMIYHUX pedoBHH [2; 5].

Haii0inbmn  eeKTHBHUM € BUKOPHCTAaHHS B  CLIBCBKO-
rOCIOAAPCHKI  MPakTUIi  MONiQYHKIIOHATBHUX  KOMIUIEKCHHX
OiompenapaTiB pO3IIMPEHOTO CIIEKTPY il HA OCHOBI MIKpOOpraHi3MiB
PI3HUX EKOJIOTIYHHMX CTpaTeriif, 30KpeMa, Ha OCHOBI e€HIO¢iTHHX
Mikpoopranismis [3; 4].

Ho ennodiriB HanexxaTe OakTepii 1 Tpudh, SKi MOXYTh
0e3CMMIITOMHO ICHYBaTH Yy TKaHMHaX pociauHU-rocromaps. Lli
MIKpOOPTaHi3MH MarOTh psiJi BJIACTUBOCTEH, HEOOXITHHX st
NPOHUKHEHHS y  BHYTPIIIHHOTKAHMHHI ~ KOMIAPTMEHTH; BOHH
Oe3rocepelHbO0 YH  ONOCEPEIKOBAHO BIUIMBAIOTH HA OHTOTEHE3
¢iTonapTHepa. 3aBISKH 3aTHOCTI CTUMYJIIOBATH PICT, OKpAIlyBaTH
’KMBIICHHS, TTiJIBUIIYBATH CTPECOCTIMKICT 1 MPOAYKTUBHICTH POCIIHH,
eHI0]ITHI IITaMU € MEPCHEKTHBHUM PECYpCOM Ui 3aCTOCYBaHHS Y
HOBHX arpobioTexHoiorisix. BimoMo, mo eHmodiTHi MiKpoopraHizMu
MOXYTh CIIPHATH POCTY POCIUH, HANPHUKIAN, IUIIXOM IOCTaYaHHs
MOXXUBHHUX PEYOBHH, CHHTE3y OI10JIOTIYHO aKTHBHUX CITONYK, TOIIO.
Ennoditn MOXYTh CHPHATH PO3BUTKY POCIMH OIOCEPEAKOBAHO,
HANPHUKIAJ, NUDSIXOM TPUTHIYEHHS MATOTEHIB Ta IIKIJHHUKIB abo
iHaKTHBalii 3a0pyJHIOBAYiB HABKOJHMIIHBOTO  CEPEJOBHUINA  Ta
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mocnabIeHHs] CTpecy, CIPUYMHEHOTO arpoxXiMiKaTaMH, Ba)KKUMHU
MeTajlaMH, 3aCOJICHHSIM TPYHTY, ITOCYXOI0 Ta iH. [1].

HocnimpkeHHs, mpoBeAeHi B JIAOOPAaTOPHHUX EKCIIEPUMEHTaX,
MMOKa3aJId, IO CEJICKI[IOHOBAaHI HaMH ITaMH SHIOMITHUX OaKTepii,
mo Hanexars g0 poxis Bacillus, Brevibacillus, Pseudomonas, marots
30aTHICTH A0 MoOimi3auii Hepo3unmHHUX (ocdariB, OGiomoriyHoi
azor(ikcanii, cHHTE3y (ITOrOPMOHAIBHUX CHONIYK 1 IIUPOKOTO
CIEKTPY JKUPHHUX KHCIIOT, aKTHBHOI KOJIOHI3aIlii TKaHWH KOpPEHIB Ta
OyIH001OK.

[TokazaHo, MO PEeKOMEHIOBaHI BHUPOOHHKAMM (QYHTILUAHI Ta
iHcekTuIMAHI XiMmiuHi npenapatu Cranmak Tom, Komangop Ekcrpa,
Komanmop rpasn ta TiaTpuH He TpUTHIYYBAIN PICT JOCIIIKYBaHHX
mraMiB  eHaoGpiTHUX Ta  Oy’Jb00YKOBMX  OakTepiii  poay
Bradyrhizobium. Ile mo3Boisie 3acTOCOBYBaTH IHOKYJSIHTH Ha iX
OCHOBI B IHTErpOBaHHMX CXeMaX 3aXHCTy POCIHH Bijf MATOTEHIB 1
IIKIJHUKIB 32 YMOB HECHPHUATIMBOIO (DITOCAHITAPHOIO CTaHy
arpoeKOCHCTEM.

BunpoOyBanast 6akTepiallbHUX MpenapaTiB Ha OCHOBI acorfiarii
cUMOIOTHYHUX a30T(HIKCyBaIbHUX PU300iii coi 1 ennodiTHIX OakTepii
Hepu300iaIbHOI PUPOJIH JTO3BOJIVIIN MIATBEPIUTH iX €)EKTUBHICTD Y
30UTBIIEHHI YHCENBHOCTI KOPHUCHUX MIKPOOPTaHI3MIiB OCHOBHHX
ekooro-tpodpiuHMx rpym y  pusocdepi  coi,  MiIBUIICHHI
NPOAYKTHBHOCTI PI3HUX 32 CKOPOCTHTJICTIO COPTIB Yy pI3HHUX
arpoKJIiMaTHYHUX 30HaX YKpaiHu.

3a  HAIIMMM  JAaHUMH, BHUKOPHUCTaHHSA  PO3pOOJICHUX
KOMILJIEKCHHUX OiompernapariB Ha ocHOBI eHao(diTHHX mTamiB Bacillus
sp. 4, Brevibacillus sp. 5, Pseudomonas sp. 6 cupusiio MmiABHILIEHHIO
ypOKaHOCTI coi yibTpackopocTurioro copty Jiona maibke Ha 35%
3a KyJIbTHBYBaHHA B ymMoBax 3pouieHHs [linennoro Creny Ykpainu
(XepcoHcbka 00I1., TEMHO-KAIITAHOBI CEPEIHBOCYTIIMHKOBI IPYHTH) 1
B 1,5-2,0 pa3u 3a ymoB HenonuBHOTro 3emiepodctsa (Oxpeckka o0,
YOPHO3€M MiBJCHHUN BaKKOCYIJIMHKOBHI), a CEpPeIHbOCTHUIIIONO
copty Cesitorop — Ha 21,8% Ha 3porryBanux 3emisix i B 1,8-1,9 pasu
32 TOCYNUIMBUX YMOB HEMOJMBHOTO 3eMJIepOOCTBa BiAIMOBIIHO.
VYpoxkaiiHiCTh  CEpPeHBOCTUTIIONO COPTy AparTa Ha 3pOLICHHI
3pocraia Maixe Ha 30% 3a pOKHU JTOCIIIDKEHb.

OtpuMaHi  JaHi  3acBiAYWIM, 100 B 30HI  MOMIPHO
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KOHTHHEHTanbHOTO KiiMaty Jlicoctemy VYkpainm (KuiBceka 007.,
YOpDHO3eM  THUIOBHM  MajoOryMyCHHH  KpPYNMHONWIYBaTHH)  3a
MOCYIUIMBUX YMOB BETETAIlifHOrO Tiepiogy Tmpu  eHJodiTHO-
pu300iabHIN 1HOKYISMII ypOXKaiHICTh CKOPOCTUTIINX COpTiB Mys3a i
Tamaic migBumyBamace BaBiwi 1 Ha 17,9%  BigmoBigHO,
cepeaHbOCTUTIIOT0 copTy MeaicoH — Ha 13,6% BiTHOCHO KOHTPOIIO, a
cepenHbopanHboro  copry  Ckynbntop — (IpyHT — TeMHO-CipHid
omionennit) — Ha 27,1% MopiBHIHO 3 BapiaHTOM MOHOIHOKYJISIIIT.

TakuM YWHOM, pO3po0OKa Ta 3acTOCYBaHHS KOMILIEKCHUX
MO YHKIIOHATEHUX OilooriyHuX mpemnapariB 3
(iToCTUMYTIOBAIBHUMH Ta CTPECONPOTEKTOPHUMH BIACTUBOCTSIMH HA
OCHOBI ~ CHMOIOTHYHHX  HEpH300ialhbHMX Ta  OyJBOOYKOBHX
eHnodiTHUX  OakTepii €  MEpCHeKTHBHUM  HANpSMKOM Y
arpobGioTexHONOTii  Ta  BIAKPHMBAE  MOXJIMBICTb  HIMPIIOTO
BIIPOBA/DKCHHS €KOJOTIYHO O€3lMeYyHNMX METOMAIB y TPaKTHUKY
BUPOLIYBaHHS CLIIBCHKOTOCTIOIAPCHKUX KYJIBTYD, ICTOTHOTO
TOJIMIIECHHS SIKOCTI MPOAYKIIT i 3HWKEHHsI XIMiYHOTO HABaHTAKCHHS
Ha 3eMeIbHI PecypcH.
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Plant growth-promoting bacteria that are able to penetrate in
plant tissues and colonize them without causing visible damage or
disease symptoms are called bacterial endophytes. Endophytes are
believed to be superior to rhizospheric microorganisms in promoting
plant growth because they have the ability to colonize the internal
parts of plants, where they can quickly sense any changes in the
environment and respond quickly to their own needs and those of the
plants [1]. Because endophytes are generally not host-specific,
endophytes with a desirable set of plant-promoting properties can be
easily introduced into plants that are not their natural hosts. In the light
of these considerations, the use of endophytes in agriculture can be an
economical means of achieving high crop productivity and therefore
sustainable agriculture.

It is known that the bacterial endophytic microbiome
contributes to the plants growth and development, and its beneficial
effects are in many cases indirect and characterized by various
metabolic interactions [2]. Recent advances in the study of metabolite
synthesis by plant microsymbionts indicate that they can produce a
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number of different types of metabolites. These substances play a role
in defense and competition, but may also be necessary for specific
interaction and communication with the host plant. By directly
stimulating plant growth, endophytic bacteria either supply or
modulate the levels of major phytohormones, including auxins,
cytokinins, ethylene, and gibberellins, or provide plants with nutrients
such as phosphates, nitrogen, and iron, etc. [3].

The aim of this work was to research the synthesis of growth-
regulating phytohormones auxins and cytokinins by non-diazotrophic
endophytic bacteria isolated from soybean nodules.

Strains of non-diazotrophic endophytic bacteria isolated from
soybean nodules in the active phase of nitrogen fixation in the middle
of the growing season of soybean plants were studied: Paenibacillus
sp. 1; Ochrobactrum sp. 2; Paenibacillus sp. 3; Bacillus sp. 4;
Brevibacillus sp. 5; Pseudomonas sp. 6. Cultivation was carried out on
2 nutrient media: a glucose-mineral medium and a modified peptone
medium. The qualitative and quantitative composition of auxins and
cytokinins was analyzed by high-performance liquid chromatography
(HPLC) using an Agilent 1200 liquid chromatograph (Agilent
Technologies, USA).

The free trial Statistica 14 (TIBCO Software Inc., 2020) was
used for statistical processing of the results. All results are presented
as mean * standard error of the mean (M£SE). Analysis of variance
was used to compare several groups. Fisher's F test was used to test
statistical hypotheses. Differences were considered reliable at a
significance level of p<0.05.

Using the HPLC method, it was established that the largest
amount of synthesized auxins was determined in Brevibacillus sp. 5
and Paenibacillus sp. 1 on modified peptone medium. Thus, 1.0 g of
absolutely dry biomass of these bacteria synthesized 16.5+2.1 mg and
8.2+1.6 mg of auxins, respectively. The best results of auxin's
production on glucose-mineral medium in Ochrobactrum sp. 2 and
Paenibacillus sp. 3 —1.25+0.27 mg and 1.1 +0.2 mg, respectively.

Bacteria that were more productive on glucose-mineral medium
than on modified peptone medium include Ochrobactrum sp. 2,
Paenibacillus sp. 3 and Bacillus sp. 4. They synthesized, respectively,
1.2 +£0.2 and 1.1+0.3 mg/g of auxins on the glucose-mineral medium
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and 0.34+0.1 and 0.85+0.1 mg/g on the modified peptone medium.
Bacillus sp. 4 became the least productive strain, and showed results
of 0.30 and 0.04 mg/g on the first and second media, respectively.

When comparing the amount of the auxins production of by
different bacteria, it can be seen that for 1-4 strains on glucose-mineral
medium and all on modified peptone medium, the production of
indole-3-acetic acid hydrazide was most active, which exceeded 90%
for each of the specified strains from all products of compounds of
this class.

It is shown that non-rhizobial soybean microsymbionts
Paenibacillus sp. 1, Ochrobactrum sp. 2, Paenibacillus sp. 3, Bacillus
sp. 4, Brevibacillus sp. 5 and Pseudomonas sp. 6 also synthesize
extracellular phytohormones-stimulators — cytokinins (zeatin, zeatin-
riboside, N6-(2-isopentenyl)adenine and N6-(2-isopentenyl) adenosine).

Among the cytokinin metabolites in the culture medium of
Paenibacillus sp. 1, Bacillus sp. 4, Brevibacillus sp. 5 and
Pseudomonas sp. 6, the largest amount of the transportable
physiologically active form of cytokinin — zeatin-riboside (96-105
ug/ml of culture liquid) was identified, which is actively used by
plants to regulate their main physiological processes.

The activity of cytokinin production by endophytic bacteria was
lower (p<0.01, F=11.2) compared to the auxins values. However, the
strain of Paenibacillus sp. 3 synthesized an equal number of different
cytokinin compounds on both media (p<0.1, F = 0.66).

The conclusion made in relation to the auxins production is
reliable that the activity of the synthesis of individual cytokinins was
higher on the second medium (p<0.05, F=8.4). The most active
synthesis of cytokinins occurred on the second medium by the
Pseudomonas sp. 6, which as a result was able to accumulate almost
4.9+0.6 mg of growth-regulating substances of this type per 1 g of
absolutely dry biomass. This result is significantly greater (p<0.001,
F=24.4) in comparison with the activity of cytokinin production on the
first medium of Pseudomonas sp. 6, which was 0.064+0.6 mg/g.

In turn, the different activity of the phytohormones production
in different environments conditions confirms the researcher's opinion
about the influence of external factors on the secretory activity of
endophytes and inside plant tissues [4].
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Ak i mis OLIBIIOCTI ICHYIOUMX TiApOaKyMYJIOIOUUX CTaHIIIH,
nmisteHiCTe  JHicTpoBcbkOi ['AEC akTWBHO BHIIIMBaE Ha BOJHI
ekocuctemMu. Hacammepexn 1me CTOCYeETbCS BOJHOIO — PEKUMY
Oy(epHOro BOJOCXOBHIA, a caMe HOro piBHEBOTO pEXUMY,
BHYTPIIIHBOI TiAPOIWHAMIKK Ta TpaHchOpMaIlii TOHHUX BIAKIAIIB Y
Oe3nocepenHiil OIM3BKOCTI BiJl CKUIy BOAM 3 arperariB. Lli mpomecu
NEBHMM YWHOM BIUIMBAIOTh Ha Pi3HI TIpynH TigpoOioHTIB SIK
Oe3mocepelHbO, TaK 1 Yepe3 3MIHy YMOB iX KHUTTENIsUIBHOCTI. Takoxk
[IE€ OINOCEPEJKOBAHO BIUIMBA€ Ha O0IOTy Ta EKOJIOTIYHUH CTaH
TPAHCKOPJOHHOI  JUISHKM, 10 3HAXOJMThCA HIDKYE rpedui
Hwxupoanicrporebkoi 'EC. Boana 6iora, sika 3HaXOAMTHCS y 30HI
BBy ["AEC icHye mig ai€ero cnenuiqHoro riipoioriyHoro pexxumy
Oy¢epHoro BomocxoBuiia. BomocxoBuie ciayrye Ui 3ri1aipKyBaHHS
JOOOBUX KONWBAHb pIiBHSA Ta BUTPAaT BOJHW, MI0 BHUHHUKAKOTH Y
pe3ynbrati  poboTH  JIHICTPOBCBKOTO TigpoOBy3/ma, MPHUOMY 3
JHICTPOBCHKOIO BOJOCXOBHIIA CKHIAETHCS XOJIOAHA Ta 30araueHa
MiHepaJIbHUMH (OpMaMH a30Ty BOJIa 3 MIapy, PO3TAIIOBAHOTO HIKYE
TEPMOKIIMHY (11 SIBHIIC HAHOIIBII MOMITHO BOCEHH TIepe]l HACTaHHIM
romotepMii). Kpim Toro, 3 OydepHOro BOJOCXOBHIINA 3a0MPAETHCS
BOJa JUIS 3aKadyyBaHHS Yy BepxHio BojoiiMy ['AEC, ska mnorim
CKUIA€ThCS 3BOPOTHO B PEKUMI TeHepallii eHeprii Imij 4ac MiKOBOTro
CIHOKMBaHHSL.

Amnani3 niTepaTypHUX JDKeped II0A0 BIUIMBY JIHiCTpOBCBHKOT
I'AEC Ha O0i0pi3HOMaHITTS TiJ[pOOIOHTIB TOKa3aB Maibke IOBHY
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BIJICYTHICTp HAayKOBHUX JaHHX, a TaKOXX 3Ha4yHi BIAMIHHOCTI Yy
TPaKTyBaHHI XapaKTepy BIUIUBY eKciuTyartamii JIHICTpOBCHKHX
I'EC/TAEC, crnpssiMOBaHHMX Ha BUSBJICHHS Ta BHOKPEMIICHHS I[HOTO
BIUIMBY BiJl pexxumiB J{HicTpoBcrkoi Ta HmwkubomHicTpoBeskoi 'EC.
Incturytom rigpo6Gionorii HAH VYkpainm y 2023 p. Oyno
MPOBEJICHO OIIIHKY CYYacCHOTO €KOJIOTIYHOTO CTaHy/MOTEHIlary
TPaHCKOpAOHHOI  AinsHKM JlHicTpa B  yMOBaxX  eKCIUIyaTawii
Huictposcbkoi 'AEC. I'iapoGionoriyai AOCHIKCHHS BUKOHYBAIUChH
y CKJNaJi KOMIDIEKCHUX TiJ[pOEKOJIOTIYHUX JOCIIPKEHb 3 METOI0
oumiHkd BIUMBY pobotu [uictpoBcbkoi T'AEC 1 B  minmomy
JHICTPOBCHKOTO KOMIUIEKCHOTO TiIpOBY3/1a Ha Tigpo0ioNoriuHuMA
peXuM TpaHCKOpHoHHOI mimsHku [Hictpa. IIpoBemeHo moce30HHI
HATYpHI JOCHIDKEHHS 3 OLIHKH CTPYKTYPH TiApoOioTH, AKICHHX 1
KUTBKICHUX TIOKa3HHUKIB YrpyNoOBaHb TiJIpoOiOHTIB ((ITOIIIAHKTOHY,
¢biToOEHTOCY, 300IIAaHKTOHY, MAakKpo(iTiB, MaKpoOe3XpedeTHuX).
OcHOBHMMHU 00’€KTaMHU TOCIIPKeHb OyIn: BepXHi i HkHIN 0’edu
HuictpoBcbkoi  ['EC, Bepxus  Bomoiima ['AEC, Oydepsue
BOJIOCXOBHIIIE, TPAHCKOPAOHHA AiIsIHKA piuku JHicTep.
Hocmimkenassmu  Oymo  BiIMIYeHO  3arajbHe  3pOCTaHHS
OiopizHOMaHITT BoaHOI ¢uiopu Ta dayHu sk y OydepHOMy
BOJIOCXOBHII, TaK 1 Ha TPAHCKOPJOHHIN MUISHII BiJHOCHO OLIBII
paHHiX pochimxkenb. Y OydepHoMy BoxocxoBuili chopmyBammcs
VHIKalbHI yrpyITyBaHHS TiIpOOiOTH, sIKi BKIFOYAIOTh y cebe K BUIM,
npuTaMaHHi cepeiHboMy JIHiCTpY, Tak 1 peodimbHI X0I0J0TFO0HI
BUJIM, IO MEIIKAIOTh Y TIPCHKUX MPUTOKAX PIYKMA Ta 3HAWUILIU cOO1
YMOBU [IJIsl TIPOKMBAaHHS B XOJOAHMX BOAAX, SIKI HAAXOAATH 3

HI)KHBOTO 0’edy JHiCTPOBCHKOTO BOJ/IOCXOBHIIIA Ta
XapaKTepU3yIOThCS ~ aKTUBHOIO  T1IPOJAMHAMIKOI,  BHKIMKAHOIO
pob6ororo 'AEC.

3a pesyabTaTaMy aHai3y MO0 KUIBKICHOTO PO3BHTKY Ta
BUJIOBOT'O CKJIaay (DITOIUIAHKTOHY BCTAHOBJICHO, IO PiYKOBa JIIISHKA
Hwkue HmwkabomuicTpoBehkoi ['EC Bimpisusutack Bixg OydepHOro
BojocxoBumma 1 BepxHboi BomoiiMu ['AEC, mpu unpomy cTymiHb
MoaiOHOCTI 3MEHINYBaBCSA 3 BifjajieHHIM Bijg rpe0ii. BimOysanocs
CKOPOYCHHS BHIOBOTO 0araTcTBa 1 3HWKCHHS KIJbKICHUX MOKAa3HUKIB
BIJHOCHO BOJOCXOBHIIL, BiAMiYeHa TEHIEHLS OO0 3HMKEHHSI YaCTKHU
3eJeHUX 1 CHHBO3CJIIEHUX BojgopocTei. ToOTO, Ha OIISHIN HUXKYE
HwxabomHicTpoBebkoi I'EC BiOyBaeThesi TOCTYNOBE BiJHOBIICHHS

305



T'iopobionozia ma ekomokcukonozis

XapakTepy PO3BUTKY (ITOINIAHKTOHY A0 TAKOTO, IO XapakTepHO LIS
PIYOK TAaKOTO THUITY.

Haiibinbe npoekTHBHE TOKPUTTS HA TPAHCKOPIOHHIN AUISHII
Huictpa MaroTh nepeBakHO ABa BuAM Makpoditie — Potamogeton
perfoliatus Ta Stuckenia pectinata, ski TpuBammii wac Oyiu
MPUCTOCOBaHI M0 crenu(iyHUX YMOB PIidKH 1 3pOCTalid TYT 1 10
noOynosu 'EC. To6T0, Ha ChOTOMHINIHIH JIeHb, IOMITHOT'O BILTUBY Ha
3apocTaHHs MakpogiTaMu TPaHCKOPJOHHOI AisHKY J[HicTpa HaMu HE
BUSIBJICHO.

AHaIizyoud 3B’A30K JUHAMIKH BMICTY PO3YMHEHOTO KHCHIO 3
PO3BHTKOM Makpo(iTiB Ta BOJOPOCTEBHX YyrpyHoOBaHb, CHil
3a3HAYMTH, IO Ha TPAHCKOPIOHHIW AimsHIi JlHicTpa BiZHOCHO
OydepHoro BomOCXOBHINA BiIOYBA€THCSA 3MIIIEHHS TPOTYKINITHIX
MpOIIeCciB 3 BOJHOI TOBIII (JIe MPOAYIIEHTOM BUCTYNAE (HiTOITAHKTOH)
y KOHTYpHI YrpymnoBaHHs (y HAaIIOMy BHUIAJKy L€ YyTrpyHOBaHHS
MikpodiToObeHTOoCy Ta MakpoQiTiB). Kucuesnit pexuM
TpaHCKOpAOHHOI AinstHku [{HicTpa Hmkue M. Morumiis-Iloginecekoro
BXKE MaibKe He 3aJie)KaB BiJl 3arajlbHOTO BMICTY KHCHIO, 110 HaIXOJAUTh
i3 OydepHOro BOJOCXOBHINA, a OIiJBIIOI MIpOK 3yMOBJICHHI
NPOAYKIIMHUMH TpolecaMd B aBTOTPOPHOMY OJOLi TiIpoOiOHTIB.
Huictpocbka TAEC He 37iHiCHIOE KOIHOTO BILUIUBY Ha IIH MpoIlec,
HaBiTh 3Ba)KAIOUM Ha YACTKOBY aepallito Boau OycdepHOro
Bosocxosuia npu podoti 'AEC B pexxumi renepauii eneprii.

300IUTaHKTOH TPAHCKOPJOHHOT NUISHKH J{HicTpa HIbK4e Tpedi
HwxnponuictpoBecskoi I'EC mokasaB  nuHaMidyHMH — Xapakrtep
(¢opMyBaHHS YTrpyNOBaHb SK y BHIOBOMY BIJHOIIEHHI, Tak 1 3a
KUJIBKICHUMU IMOKa3HUKAMHU. Bunosa MPEJICTABICHICTh
300TUTAHKTOHHUX YTPyNoOBaHb y Tpo0ax 3MiHIOBanacs y IIHPOKUX
MEXaxX, BIIMIYEHO IIOCTYIIOBE 3POCTaHHS YacTKH KOJOBEPTOK 1
3MEHIIIEHHS POJIi TJIAHKTOHHUX PaKkomoAiOHnX. MiHiManbHI KiNbKicHI
MOKa3HUKK Ha (OHI JOCHUTh BHCOKOTO BHJOBOrO Oararcrsa
3apeecTpOBaHi Ha PIYKOBIN AUIAHII B paiioHi M. SIMIMiNb, M0 TaKOX,
NEBHOI0 MIpOI0, BKa3ye Ha IIOCTYIOBE BiJHOBJIECHHS XapakTepy
PO3BHTKY 300IIJIAHKTOHY JI0 PIYKOBOTO THITy B YMOBAaX HOPMAJBHOTO
PO3BUTKY MpHOEPEKHOI BOAHOT pOCTMHHOCTI.

KonuBaHHs uncenbHOCTI pakomoAiOHUX 3a 4acoM 1 y mpocTopi
3arajioM He3HauHi. Y OyhepHOMY BOJAOCXOBHII Ta Y HIDKHBOMY 0’ edi
Hwxkabomuictpockoi ['EC 3 ykpaiHckkoro Oepera IMOMITHO
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3MEHIIWIACH KIJIBKICTh KpPYTJIMX Ta MAaJOIIETHHKOBUX 4YEpBiB —
IHAUKATOpiB oOpraHiuHOTO 3a0pymHeHHs BoxA. Jleske 3poctaHHS
KUTBKOCTI IIUX TpyM B paiioHi c. OkcaHiBKa, CKOPILI 32 BCE, 3yMOBJICHE
opra”iyHuM 3a0pynHeHHsM JlHicTpa micas M. Ataku/Morunis-
IToxminecekoro i He Mae BigHOMEeHHA M0 BBy [ EC i, THM Ginble,
I'AEC. 3Beprac Ha cebe yBary TpUKpaTHE 30UIBIIEHHA KITBKOCTI
ramapu] B paiioHi c. OkcaniBka y 2023 p. BiIHOCHO MHUHYJIHUX POKIB.
Lleit pakT moTpedye N0JaTKOBUX JOCHTIKEHB, alie y OyIb-sIKOMY pasi
1€ SIBUILE HOCUTh MO3UTUBHUN XapakTep, OCKUIBKM MOKE BKa3yBaTu
Ha TIOKPAIEHHS SKOCTI BOJ Ta EKOJIOTIYHOTO CTaHy piukd. AHami3
0l0THMYHMX iHJEKCIB BKa3yloTh Ha II, a Tpu 3 HUX HaBiTh Ha | Kiac
akocti. IlomiTHOro mnpsmoro smmuBy pobotm ['AEC Ha monHi
YIPYTIOBaHHSA Ha TPAHCKOPIOHHIW minsHIi [lHicTpa HamMu He
BiJI3HAYAIOCH.

OTxe, OTpuMaHi pe3yjJbTaTH [O3BOJISIIOTH KOHCTaTyBaTH
3arajpHe 3pOCTaHHS Oiopi3HOMaHITTS BogHOI (prmopm Ta dayHH Ha
nistH Hrokde HrokabonHicTpoBehkol 'EC BiqHOCHO OibIln paHHIX
JOCITI/DKEHb. Xouya Ha JCSIKUX MUISHKAX, Hanpukman c. Haropsuwy,
CrIoCcTepiraeThcst MeeKTHICTh 3arainbHOi (i3ioHOMII Ta CTPYKTYypH
POCIMHHHMX YIpyNoBaHb Ta JOHHOI (ayHH (MOHOJOMIHAHTHE
YIPYNOBaHHS ApeiiceH! TI0 BChOMY MOCTIIHO 3aJUTOMY Nepepizy JHa
3 YKpaiHCBKOi CTOPOHM), ayie Bxke B paiioHi M. MormiiB-lloainbcbkuii
— M. SIMIinb, TOHHI Ta IUTAHKTOHHI YIPYHOBaHHS TiIPOOIOHTIB CTAOTh
O1ITbIII PI3HOMAHITHUMH Ta CTPYKTYPOBaHUMH.

Poboty BuUKOHaHO B paMKax NPO€KTy «Po3po0iieHHs TeXHOIoTii
MiHIMi3alii EeKOJNIOTIYHMX pPHU3MKIB B yMOBax KIIMaTUYHOTO Ta
CIIPUYMHEHOTr0  BilHOW  nediuuTy BoaAM JUid  3a0e3ledeHHs
MpoJoBONIbUOl  Ta Olonoriunoi Oe3meku Ykpainu» (O pKEeTHA
nporpama «IlinTpumka po3BUTKY MPIOPUTETHUX HANPSMIB HAyKOBHX
nociimpkensy (KIIKBK 65 (41230), nHaykoBO-A0CHiAHOI poOOTH
«OrriHka Cy4acHOTO €KOJIOTIIHOTO CTaHy/TIOTEHIII ATy
TPaHCKOpAOHHOI  AinsHKM JlHicTpa B  yMOBax  eKCIUTyaTamii
JuictpoBebkoi TAECy (Ne nepxpeectpanii 0123U101975).
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BIOPIBHOMAHITTSA MAKPO3OOBEHTOCY
ITH®PAJITOPAJIBHOI'O HICKY OAECBKOI'O
MOPCBKOTI'O PEI'IOHY (UOPHE MOPE)

Bbongapenko O. C., Cunbory0 1. O., Kynpenko C. A.,
Puobaaxo O. A.

Y «uctutyt Mmopcerkoi 6ionorii HAH Ykpainu»
E-mail: olena.bondarenko@gmail.com

OpHiero 3 HAWBXKIMBIMIKX IIJIEH, Ky ITOCTaBUJIO Iepe] cOO0r0
€BPOINEHChKE CYCIIIBCTBO € JOCSATHEHHS Ta MIATPUMKA «I00POTo»
€KOJIOTTYHOT0 CTaHy MOPCBKOTO cepenoBuina. Jljis HOro BU3HAYCHHS
po3pobiteni 11 sxicuux geckpunropis (MSFD, 2008/56/EC), nepiuii
3 KUX 0a3yeThCsi Ha OIiHIl OiopizHOMaHiTTs [1]. CTan GiomoriyHmux
yIpyNoBaHb, IO BifoOpaka€e KyMYJSTHBHUI BIUIMB EKOJIOTIYHUX
¢dakTopiB — € OJHMM i3 KIIOYOBHX MOMEHTIB y BH3HAaueHHI
EKOJIOTIYHOTO CTaHy MOPCBHKOTO cepenoBwina. biopi3HOMaHITTS Ta
(GYHKLIOHANBHI TMOKa3HUKH MaKpO3000C€HTOCY  OI[HIOIOTH IS
YIPYNOBaHb Pi3HUX IUPOKHX OCEIHUIL MOPCHKOTO JHA.

B nmanoMy mocmifpkeHi TIpWBEACHI pe3ylNbTaTH — aHaTi3y
CTPYKTYpH Ta OIIHKH 010PI3HOMAHITTS YIpyIOBaHb MaKp03000€HTOCY
iHQpamiTOpaIbHOTO MMICKy Ta 3aMmylieHoro 1icky OJecbKoro
MOpchKOro perioHy. Jlo aHamily BKJIIOYEHI Marepianu 3i0padi y
nepion 2005-2022 pp. va rmbuni 0,5-12 m. Okpemi yrpynoBaHHS
BUJIUISUIA METOJIOM 1€papXidHoi KiacTepi3allii Ha OCHOBI MaTpHIIi
nonioHocTi. [ToaiOHICTE MiX MapaMu 3pa3KiB OIIHIOBAIN 32 iHAEKCOM
nonioHocTi bpes-Kyprica 3 BHUKOPHUCTaHHSM IOKa3HHKIB Oiomacu
O0e3xpebeTHux. [l craTUCTMYHOrO  aHammily TEpBUHHI JIaHi
ToTepeHb0  TpaHchOpMyBaTH musXoM BHmydeHHs V. OmiHKy
010JIOTIYHOTO  PI3HOMAHITTA  YIPYIIOBaHb  MakKpoO3000EHTOCY
TIPOBOIVIIN 3 BUKOpHCTaHHAM iHmekcy Illenona (H log2) Ta iHmeKCy
supiBHstHOCTI [Tieny (J).

Y mepion JocmipkeHs y BEpXHiM iH(pamiTopalbHI 30HI
milaHe JHO aKBaTOpid WTy4YHUX IUiDkiB M. Oneca Ta JesKi BiIKpHTI
ninsaku  (cepeans riamOmna 2,3+0,3 M) 3aiiMano yrpyrnoBaHHs
MakKpo30obeHTocy, cdopmoBane B ocHoBHOMy Annelida Ta
Amphipoda. B manomy yrpymnoBaHHI 3apeecTpoBaHO 51 TakcoH —
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npenacTaBHuKiB 5 TumiB TBapuH: Nemertea, Platyhelminthes, Annelida,
Arthropoda ta Mollusca. KinpkicTe mpuCyTHIX BHIIB y TpoOi
kosmBanack Big 1 1o 13 i B cepeqHboMy cTaHoBHia Juiie 5+1 Bu.
YuCenbHICTh MaKpO3000EHTOCY 3MiHIOBaNIAch Bix 25 ek3.M? 10 5775
eK3.-M?, ii cepenne 3HadeHHs cknano 758+151 ex3.-m2. MinimanbHe
3HaueHHs OiomMacu Makpo30o0eHTocy craHoBuno 0,250 r-m?
Makcumanbae — 187,044 r-m?, cepenne 3HauenHs — 16,913+5,683 r-m2.
OcHoBy yrpynoBanHs (opmyBanu noiixera Spio filicornis (Muller,
1776) (cepenns umcenbHicTh ckiama 147+59 ex3. M2, Giomaca —
0,579+0,363 r-m?), Oligochaeta (110+50 ex3.-m™ ta 0,186+0,092 r-m?
Bianosigno) ta Ampelisca diadema (Costa, 1853) (152465 ex3.-m ta
0,44440,181 r-m? Bigmosigno). B yrpymoBammi cepen TpodiuHmx
TPYH 3a YHCENBHICTIO JOMiIHYBalu AeTpuTO(haru, siKi CKJIaIu OJIM3bKO
70% Big 3araJlbHOTO TOKa3HMKA, iXHS YacTKa y 3arajibHiii OGiomaci
yrpynoBaHHs craHoBwia 6mu3pko 30 %, a 45% maHoro mokasHHKa
CKJIQJIaid CeCTOHO(Aru. YTpyrnoBaHHA XapaKTepU3yBaJIOCh BIIHOCHO
Hu3bKuME okasuukamu IHaexcy lenona (H 'log?), sxuit BapitoBaB B
nianasoni Big 0,1 6it-ocobuna™ no 3,0 6ir-ocobuHa™, cknaBIIU B
cepennboMy Bchoro 1,5+0,1 Git-ocobuna™. Ilpm upomy Inmekc
BupiBHsiHOCcTi [liemy (J7) BapitoBaB Big 0,55 mo 0,96, cknaBmu B
cepenubomy 0,78+0,03.

Ha BimkpuTux minsakax iH(paliTOpaIbHOT 30HM Ha IMICKYy Ta
3aMyJICHOMY TICKy HIMPOKOMY fiama3oHi riauOuHU Big 2 mo 12 M, 3
cepenHbo0 TaubuHoo 5,5+0,3 M 3apeecTpoBaHO YrpyIOBaHHS 3
KUTBKICHUM JIOMiHYBaHHSIM INpeacTaBHEKA psny Venerida — Chamelea
gallina (Linnaeus, 1758). B 1930-1940-x pokax Ch. gallina Gysa
MAacOBMM BHJIOM MaKpO3000CHTOCY B MiBHIYHO-3aXiJHIM YacCTHHI
Yopuoro mopst (II3YM). Bupa icHyBaB Ha Wil[aHUX Ta MYJHUCTHX
rpyarax Ha rimOuHi 3,510 M. 3 mowatky 1HTEHCHBHOTO
eBTpO(YBaHHA pEriOHy NOMYJAMisl JAaHOTO BHIY Ta CTPYKTypa
YIPYNOBaHHs 3 WOro JOMIHYBaHHSM 3a3HAJIM 3HAYHUX 3MiH. Bxke B
1970-x pokax yrpynosanusa B [I3UM peectpyBanoch jiuiie B paiioHi
Opnecekoi 6anku Ta B KapkiniTeskiit 3aToni. B nepion 1994—-1999 pp.
B O/1eCbKOMY MOPCHKOMY PErioHI He OyJIO BHSIBIIEHO KOJHOIO JKHUBOT
ocobunn Ch. gallina. TTounnaroun 3 2005 p. B perioHi peectpyBaiu
oionenoz Ch. gallina, sxuit Ha ToM mepiox mepeOyBaB Ha crajii
dopmysanus [2].

3a mepiof JOCHDKEHHS B CTPYKTYypi YIrpyNoBaHHS 3
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nominyBanusM Ch. gallina 3apeectpoBano 68 TakCOHIB 3 I’SITH THIIIB:
Nemertea, Platyhelminthes, Annelida, Arthropoda Ta Mollusca.
KinpkicTe BHIIB y mpobi xonmBanachk Big 2 mo 19, B cepeaHbomy
ckiana 10£1 Bua. YucenbHICTH MaKpo3000EHTOCY 3MiHIOBAJIaCh Bif
133 ex3.-Mm? gm0 25364 ek3.-m?, ii cepeqHE 3HAYEHHS CKIAJIO
3 741+£555 eK3." M2, MiHimanbHe 3HAYEHHS Oiomacu
MaKkpo3000€HTOCY CTaHOBMIO 6,675 T-M2, Makcumanbhe — 4 836,950
‘M2, cepenne 3HauenHs — 1322,331+209,078 r-m2. 3a umcenbHicTIO
ta Oiomacoro B yrpymoBanHi mominyBama Ch. gallina, cepemni
3HAUCHHS JAaHWUX TIOKa3HWKIB cTaHOBWIM 16084516 ex3.-M? Ta
1168,826+191,590 r-m? BimmosimHo. B naHOoMy yrpynoBaHHI cepern
Tpo(iyHMX TPym 3a UHCENBHICTIO Ta 0iOMacolw OMiHYyBalIH
cectonodaru — 54% ta 94% sinnosiguo. Innexc lllenona (H log2) na
OKpeMHuX cramisx 3mimroBascs Bim 0,1 6Gir-ocobuna go 3,6
0iT-0co0uHa™, cknaBum B cepennboMy 2,2+0,1 6iT-ocobuna™. Inmekc
BupiBHsAHOCTI [lieny (/') KonvBaBca B MIMPOKOMY JTiala30Hi BETUYHH
—Bin 0,15 o 0,94, tioro cepenus Benmnuuna ckiana 0,65+0,03.

Y CTpyKTypi JAaHUX YrpyloBaHb JOKAIbHO 3apeecTpOoBaHi
nocenenns L. mediterraneum Ha riauOHHI 10 IECTH METPIB, HAKOLITBII
IIUIBHI TTOCEJICHHS JaHOTO BHJY XapaKTepHI Ha TIIMOWHI 10 3 M,
HaliBuiia 3aikcoBaHa IIUIBHICTH JAHOTO BHIYy CcTaHOBWiIa 4396
€K3.'M2 Ha TIIMOUHi 2 M.

Omxe, B pe3ysbTaTi aHai3y CTPYKTYpPHHX IOKa3HHKIB Ta
010pI3HOMAHITTS MaKpPO3000EHTOCY IH(PATITOPATLHOTO IICKYy Ta
MyJucToro micky OpecbKoro MOpPCBKOTO perioHy B Jiamas3oHi
rmmbuan  0,5-12,0 M  BumineHo 1Ba  yrpynoBaHHS  JIOHHHUX
MakpoOe3xpebeTHHX. AKBAaTOPIl IITYYHO CTBOPEHHX IUIIKIB M. Onecn
Ta Jeski Biakputi gussHka (2,3£0,3 M rmOuHM)  3aiimano
yrpymnoBanHs, B skoMmy mnepeBakanud Annelida ta Amphipoda.
YTrpyIoBaHHS XapaKTepru3yBajJoCh HU3bKHMH YUCEIBHICTIO, 010Macoro
Ta TIOKa3HWKaMH Oiopi3HOMaHiTTs. Ha BigKpUTHX AUISTHKaX MOpsS Y
BIJIHOCHO MIMPOKOMY Jiana3oHi rimOuH (B cepeaHbomy 5,5+0,3 wm)
3apeecTpoBaHO yrpymnoBaHHs 3 nominyBaHHsam Ch. gallina — Buny,
MOMYJISALisE SKOTO B PErioHi BIAHOBMJIACH y CYyYacHUH TEpIio.
IMopiBusiHo 3 yrpymoBanusm Annelida Ta Amphipoda uncenbHicTh
JAHOTO YrpynoBaHHsI Oyia BUIIOIO Yy 5 pasiB, a Oiomaca — Ha /Ba
HNOpSAKH,  yrpymoBaHHs 3  gominyBanHsm  Ch.  gallina
XapaKTepPU3yBaloCh OUIBIINM PI3HOMAHITTSM.
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Crincoxk niteparypu

1. DIRECTIVE 2008/56/EC of the European Parliament and of
the Council establishing a framework for Community action
in the field of marine environmental policy, 17 June 2008.
(MSFD, 2008/56/EC).
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Mopckoro peruoHa. Opecckuit peruoH UYepHOro Mops:
ruapoOuooTHs nenaruam u oearany. Omecca: ACTpOTIPHHT,
2017. C. 274-291.
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EKOCHUCTEMM MHUCIB IIIBHIYHO-3AXITHOI YACTUHHU
YOPHOI'O MOPA - TIPUPOJHI PESEPBATHU MOPCBKHUX
INPUBEPEXHUX PUB

Bunorpaaos O. K., borarosa 1O. 1., Cunbory® I. O.

AV «laCcTUTYT MOPCHKO] Oiomorii
HamionanbsHoi akagemii Hayk YKpaiHu»

E-mail: bogatovayu@gmail.com

VY BigoMili Ham JiTepaTypi MHCH MiBHIYHO-3aXiIHOi YaCTUHH
Yopuoro wmops (I[I3UM), sk o0coOAMBHH THII €KOCHCTEM, HE
PO3TJISAATUCh. 3aCTOCYBABIM JIAHIIIA(QTHO-0I0TONHMN MiAXid, Y
npubepexHiilt cmysi [13UM My BUILISIEMO TPYIH CXOXKUX IPUPOTHUX
ekocucteM: 1 — MHCIB, 2 — TWiIaHUX OyXT, 3 — MIIaHUX TEPECHUTIiB
JUMaHiB, 4 — JMMaHIB Ta jaryH, 5 — rupy pivok. Cepen HUX JIUIIE
ekocucremn mmuciB (EM), yTBoprorounch Ha aOpa3iifHMX JIiISTHKax
OeperiB, BKJIIOYAIOTh y CBiMl CKJIAJ] CKyIUYEHHS BEIMKHUX YJIaMKiB
kaminHa. Mucu y ITI3UM 3HaxomaThCcs Ha PI3HHX — CTaisx
pyHHYBaHHsI, Ha Pi3HIA BificTaHi OJWH BiJl OJHOrO i 3 yciX OOKiB
OTOYEHHI MMyXKUMH I'pyHTaMH. MK KaM’ SSHUCTHUMH IUISHKaMH MHCIB 1
NPUWIETIIMMH ITyXKAMH IPYHTaMH YTBOPIOIOTHCS €KOTOHHI 30HU, JIe €
SIK TBEpJli CyOCTpaTH, TaK i IUISIMU MyXKUX IpyHTIB. TBepai cyocTpatn
3aCeNAI0TBCS  BOAOPOCTAMHU-MakpoitaMu 1 JABOCTYJIKOBUMH
MOJTFOCKaMH, SIKi BXOJSTH JIO CKIIaAy OiOIeHO3iB i OJJHOYACHO CTalOTh
JOJaTKOBUM cyOctparom. Ha BinmMmiHy Bin iHmmx, EM maioTs BelnuKy
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KUTBKICTh CXOBaHOK Ta YKPUTIH Uil JOHHUX 1 MPUAOHHO-TIENArT9HUX
pu6. KaM’sHUCTI MiABOIHI AUITHKA MUCIB BUCYBAIOTHCS Bil Oepera 10
rbuH 8-10 M 1 OiibIl, BUCOYIIOTh HAJ JHOM Ha OUIbITY UM MEHIIY
BUCOTY, 3aBASKH YOMY CTBOPIOETBCS CKIAAHUN penbed, Ha BiAMIHY
BiJl piBHOTO penbedy MyXKux IpyHTiB. B EM MOXHa BUIITUTH TpU
30HM, SKI BIAPIZHAIOTHCA MEIKUMH aO0IOTHYHUMH OCOOJHUBOCTSIMHU.
Ilepmia mpoctsiraerbest no Taubuam 1,5-2,0 m. Tyt Haiikpaiue
OCBITJICHHS, IO BaKJIMBO M MakpodiTiB. 3aBIsSKd 3BUYANHIN
ripoauHaMill KOHIECHTpaIlil KUCHIO KonuBaroThes Big 3,0-4,0 1o
15,0-17,0 mrO2-am~3. Bona nepmoro nporpiBaeThcs HaBecHi. OnHak
CHJIbHI IITOPMU BOCEHH 1 B3UMKY MOXKYTh TOBHICTIO 3HUIIYBAaTH
010LIEHO3H, Kl MOYMHAIOTH BIJHOBIIOBATHUCH JIMIIE HaBeCHI. 30HA 3
rmmbuHamu  2,0-6,0 M XapakTepu3yeTbcs HaWOLIbIl CTaOLIbHIMH
yMOBaMH icHyBaHHs. TpeTss — HalOiMbII IMOOKA 30HA BIITKY Ta Ha
MOYaTKy OCEHi, 3aBJSKM BUHUKHEHHIO IMKHOKIIHY, MOXE CTPa)XIaTh
BiJl TiMOKCIi 1 B JiesKi POKH MOTPAIUIATH TiJ Mit0 CipKOBOIHIO. B Hiit
HaliMeHIIe MposBIEThCs Aist mropMiB. [Ipu moTpedi pubu MOXyTh
MIEPEXOIUTH 13 OJHI€l 30HU B iHIIY He nokuparoun EM. CknamgHuit
penbed MUCIB HE JO3BOJISIE BUKOPUCTOBYBATH JAESKI CITHI 3HApAIAA
JIOBY.

Mucu TI3UM € KHCHEBHMH, 13 CE30HHUMH 3MiHAMU
TEMIIEpaTypy, COJOHOCTI, JAESIKUX OIOTHYHHX  KOMIIOHEHTIB,
TpaHCaKBAIBHUMH, TOBHOCTPYKTYPHUMH €KOCHCTEMaMH. ABTOTpodH
B HUX MPEJACTaBJICHI OJHOKIITHHHUMH TUIAHKTOHHUMHU 1 OCHTOCHUMU
BOJIOPOCTSIMH 1 OaraTOKIITHHHAMH Makpoditamu, sKi 3a3BUYal
CTAalOTh NEPIIMMH JAaHKaMH Xap4OBUX JIAHLOTIB. Makpo3000eHToC
EM, skuM XapuyrooTbcsi OaraTo BHIIB puO, CKIaAaloTh: 33 BHUIU
Xpo0aku i3 pi3HUX CHCTEeMATHYHHUX TPy, 23 BUAIB JBOCTYJIKOBUX i
YEPEBOHOTHX MOJIOCKIB, 29 BHIIIB pakomogiOHHUX i 6 MpenCcTaBHUKIB
iHmmMX Tpyn. Pubm — rereporpodu Ipyroro Ta TPETHOrO MOPSIKIB
kepyioTb EM 3Bepxy. B EM cTBOproeThcst kKopMoBa 0aza K is
JUYUHOK Ta MaJbKiB, TaK 1 Ui Jopociux pud. MacoBi JBOCTYJIKOBI
MOJIFOCKHM 1 OUTBIIICTh 1HIIUX JOHHUX Oe3XpeOeTHHX MPOIYKYIOTh
BEJIMKY KUTBKICTh MENTariqHuX JIMYUHOK, SIKi 00’ €JJHYIOThCSI TepMiHAMHU
MEPOIIAHKTOH 1 JsipBaTOH. Halibinbii KOHIIEHTpaIlii MEpOIIIaHKTOHY
CHIBIagarOTh 3 MepioJoM po3MHOXeHHs pub. barato Buzais pud EM
NPUBEPTAIOTh HASBHICTIO PI3HUX 32 PO3MIPOM VYIIAMKIB KaMiHHS 1
KOPCTKUX TAIOMIB MakpoQiTiB Ui BiAKJIAJACHHS JIIMEpCAIBHOI iKpH.
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Hns EM xapakTepHa BeNluKa KiJIbKICTh ManbKiB 1 Moioai puo, siki
PO3BUBAINCH y [MOHHIA 1 TUIaByYill iKpi, a TakoX y IKpi, fKa
BUHOIY€EThCs. B EM BigMidaeThcs i MOJIOAB TPOXiTHUX PHO.

Ha mowarky 2000-X pokiB Ha MiIIaHUX IUISHKaX Y30epeiroKs
[I3YM nHanpukifii JiTa i Ha MOYATKy OCEHI BiAMIYaINCh BUMAIKH
MacoBoi 3arubeni pub. Ha ogHOMy moroHHOoMy MeTpi Geperosoi miHil
Oyno no 5-15 kr 3arubmnoi pudH, sSika CTBOPIOBAJIA CMYTY 3aBLIMPILIKA
1,0-1,5 M i moBxkuHOIO 10 3-5 kM. JlOCHiIKeHHS IOKa3ajad, IO IIe
ABUIIE € HACIIJKOM OJHOYAacHOi Mii JEKUIPKOX YWHHMKIB: 1 —
HaAMipHOTO eBTpO(dyBaHHS, 2 — 3HIDKCHHSA TiAPOAMHAMIKH, 3 —
BUCOKOI Temmeparypu, 4 — aHOKcii y NpHIOHHOMY IIapi BOJM.
bakTepianbHe poO3KIagaHHS OPraHIYHOI PEUOBHHH y OE3KHMCHEBHX
YMOBaxX MNPU3BOAUTH OO HAKONMU4YEHHs cipkoBonHio. Ilpu 3ronax 3
KOMIICHCAIlIMHAUMU TEYisIMH CIPKOBOJICHb BUXOJWUTH HA MITKOBOJIS,
MpPUTHCKal0Yn pub a0 mimanux OeperiB. Ha BigmiHy Bim piBHOTO
penbedy THS MyXKUX TPYHTIB, KaM SHUCTI TIJISTHKA MHCIB BHCOYIIOTH
HajJ JHOM 1 KOHIIGHTpAIlis KHUCHIO TaM He Imangae Hwkde 3,0-
4,0 MrO im 3, 110 CIpUsE BIKUBAaHHIO pUO fAK 13 KaM STHUCTUX
OioTomiB, TakK i i3 CyCiHIX KaM’ THUCTO-TIIIAHUX.

B EM /lyHaiicbko-/IHINPOBCHKOTO MIKpiudsi 3a3HAYEHO BHIIIB
pu6: muc bypnac — 72, muc Benukuit ®onrtan — 83, Muc AmKUACK —
69. Ha BumoBmii cknaj ixrioayHH BIUIMBA€ OINPICHEHHS 1 OCIHHBO-
3uMoBe TOHIKeHHA Temneparypu. B EM II3UM, ski 3HaxomsTbes
MiBJICHHIIIE HA CKESCTHX Oeperax, 3HAHACHO BUIIB pPHO: MHC
Tapxankyt — 93, muc Kamiakpa — 97. Mix MucamMu Ha ITyXKHX
rpaHTax 3a3BU4ai BigmidaeTncs 1o 10-12 Buais pud.

B EM II3UM BiaMiualoThCs MOpPCHKI TMenariudi puow,
MITpaHTH, JIOHHI 1 TPHUIOHHO-TIENAriyHi puOW, SK KW, TakK i
Mirpyroui. Ixtiopayny cknanarotre 120 BB i3 TphoX (hayHICTUIHHX
KOMITJIEKCIB: CXiJJHO-aTIaHTHYHO-CEPEI3EMHOMOPCHKOTO, 2 — MOHTO-
KacCIifcbkoro 1 piukoBOro, a TakoX akimiMarm3adTie  Liza
haematocheilus (Temminck & Schlegel, 1845) i Cownsiunuii oxyHb
Lepomis gibbosus (Linnaeus, 1758). TIpoxigHuM#u € CiM BHIIB, i3 AKX
IICTh PO3MHOXYIOTECS Y piduKax, a OMH B ATIaHTHYHOMY OKeaHi. B
EM BoHU mpejcTaBieHi MOJIOAUMHU OCOOMHAMU. Y TIepioay MaBOJKIB
B EM notpamsitors 18 BuaiB HaniBOpoxiaHux i piukoBux pud. Cepen
MOPCBHKMX BHJIB 3HAaYyHy OUIBIIICTh CKIQJAOTh PHOU  CXiJTHO-
aTJIAHTUYHO-CEPEA3EMHOMOPCHKOro mnoxomxkeHHsi. B EM 3a3Haueno
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0e3 BpaxyBaHHS HaIliBIPOXOJHHX 1 PIYKOBUX pUO: TOHHUX — 45 BUIIB,
MPUIOHHO-TIENATIYHNX — 16, menariganx — 41.

HasBHicth B EM BeNMKOi KIJIBKOCTI Pi3HUX 3a pPO3MHpPaMU
YJIaMKIB KaMiHHS 1 TIOCEJICHb BOJIOPOCTEH Makpo(iTiB CTBOPIOE YMOBU
JUTSL HEPECTY NOHHUX 1 MPUAOHHO-TIENATIYHAX pUO 3 JOHHOIO 1KPOIO.
Taky ikpy MaroTh 42 BHIHU, OUTBIIICTD i3 SKUX THI3OBI i OXOPOHSIOTH
kiIaaku. YoTUpW BUIM BiIKJIaNAIOTh iKpYy HA MakpodiTv i OJUH BHI
pPO3KHIy€e iKpy Ha MilIaHUKA TPYHT B EKOTOHHHMX 30HaX. lam ke
BimOyBaeThCs HepecT 10 BUIIB MOHHUX pHO i3 TENaridYHO0 1KPOTo, KA
posHocuthest i3 EM rtedismu. Llicte BuaiB i3 poaunu Syngnathidae
BUHOIIYIOTh 1KpY.

Y BigHocHo OimHit Ha TBepai cyOctpatm II3UM pons
KaM’SITHUCTHX IUITHOK MHCIB Y BHTIISII HEBEIIMKUX aHKIIABIB 0iOTOIIIB
nepigitani, sSK NPUPOAHUX pe3epBaTiB MpHOEpekHOi ixTHOdayHH,
HaOyBae 0coOMMBOTO 3Ha4YeHHA. lle miaTBepmKyeThCs 1 TiM (aKToM,
mo i3 120 BumiB pub pi3HUX (ayHICTHYHUX KOMIUIEKCIB 1
EKOJIOTIYHUX TPYyI, 3HAMIEHUX TaMm, 75 BHECEHi 3 PI3HUX NPUYUH Y
BITYM3HSIHI 1 MIKHApPOJHI YEPBOHI CNHCKH. BpaxoByrouu HaBeaCHY
iHQopMaIlito, MU BBaXKAEMO, IO EKOCHCTEMH MHCIB MOTPEOYIOThH
CrenianbHOI OXOPOHHU.

V]K: (502/504:582.232):615

OIIHKA KOPUT }7101101 3JATHOCTI
MIKPOBOJOPOCTEMN IIOAO 3ABPY/JIHEHHSA
CEPEJOBUIIIA HECTUIIUTAMU

I'opun O. 1., Konecuunnkuii P. B., bogunap O. L.

TepHOMINTECHKNN HAITIOHATEHUH TEIarOTiYHUI YHIBEPCUTET
imeni Bonomumupa ['HaTioka

E-mail: horynoi@tnpu.edu.ua

[Ipobnema 3MeHIIEHHsS] TOKCHYHOTO eQeKTy Bij 3a0pyaHEHHS
Ta yTWiizamii HaJUIMIIKOBUX KUIBKOCTEH pPI3HOMaHITHUX CIHOJYK
CIJIbCBKOTOCITOIAPCHKOr0 MPU3HAYCHHS, SIKI 30epirajucs Ha CKiagax
Ta y CXOBHINAX, € HAJ3BUYAWHO aKTyaabHOW0. OIHY 3 HaWOLIBIINX
HeOe3MeK CTaHOBIATh MECTHLMAM Ta iX METa0ONiTH dYepe3 CBOIO
3IATHICTh ~ HAKONMYyBAaTHUCS Ta 30epiraThcs Yy TNPHUPOTHOMY
CepelOBUILI MPOTArOM MAECATHIIITb, HaBiTh NPH BHECEHHI IX Yy
JO30BaHMX KIUJIBKOCTSX BIAMOBIZHO N0 TpaBHJ 3acTOCyBaHHS. [2].
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Cepen ycix BiIOMHX CIOCOOIB J€3aKTHBAIlil TOKCHYHUX OPTaHIYHIX
CHOJYK HaWOiNbIl MEPCHeKTHUBHUMH € Oi0TEXHOJOTIYHI METOAH.
IlepeBaru TaKuX cIroco0iB JIe3aKTUBAITIi MTOSICHIOFOTHCS
PI3HOMAHITHICTIO €H3UMHHX CHCTEM MiKpOOPTaHi3MiB, JIJAOUTBHICTIO iX
MeTa0oi3My Ta MIBUAKOIO aJanTali€l0 1O HECIPUATIMBUX YAHHHKIB
JMOBKULISA, IO JO3BOJSE PO3KIANATH IMHPOKHH CHEKTP XIMIidHO
CTIHKUX CIOJTYK.

ToMy MeTol0 aBTOPIB CTajio pPO3POOJIEHHS CIOCO0Yy OIIHKHU
KOPHUTYIOUOl  3IaTHOCTI  MIKPOBOJIOPOCTEH IIOMO  3a0pyAHCHHS
cepeloBHUIAa TMECTUIUIAMH Ha OCHOBI BH3HAYCHHS MiHIMalbHOTO
HaOOpy TIOKa3HUKIB YIIKO/KEHHS OIOMOJIEKYl Yy TemaToruTax
koporoBux pu0. Ha mimcrami iHTerpanbHOro aHamizy Oyino oOpaHO
MiHIManbHUA Ha0lp TOKa3HWKIB, $Ki € BHU3HAYANBHUMH IS
cnenu@iyHoi ineHTH(IKALIl CTaHy MOJEKYJSPHUX CHCTEM OpraHizmy
[1,3].

[locraBneHa 3amaya BHUpPINIYETHCS THM, IO Ha OCHOBI
BU3HAUEHHSI TIOKA3HWKIB YHIKOKEHHA OIOMOJIEKYl y TKaHWHaxX
cmyracroro ganio Danio reri0 'y TmoOpiBHAHHI 3 KOHTPOJIEM
(BUpaXEHMX Yy BIJICOTKaX BiJ KOHTPOJHHHMX TIOKA3HUKIB) 3a
TOKCHYHOTO BIUIMBY HaBKOJHIIHBOTO CEPEJOBHINA  OIIHIOIOTH
KOPHUTYIOUMH TOTEHIiaJl MIKpOBOJOPOCTEH MIONO MOIIKOKEHb,
3aBJJaHUX  [ECTHIUJAMH  HEIJIbOBUM  BOJHHM  OpraHi3MaMm.
PesynpTati BW3HAYEHHS IOKAa3HWKIB TMIOMIKOPKEHb YHI(IKYIOTh
00paxoBYIOUHN BiIXWUJICHHS BiJi KOHTPOJBHUX 3HAYEHb Ta iHTETPYIOTh
3a ¢opmyoro: [IYD (iHTerpanpHuii iHAEKC YIIKOIKEHHST 010MOJIEKYJI)
= (A®O + OMII + 0,1*TBK-AII + 0,1*¢da THK) — 3AA [4].

OtpuMaHi pe3yJIbTaTH MEPEHOCATh Ha MIKATy TOKCUYHOCTI
BOJHOTO cepenoBHIa Ta, mopiBHuM 3 I[IYB mis  ganoro
3a0py/IHIOBa4a, pOOJIATH BHCHOBOK NP0 KOPHUTYIOYY 3/aTHICTB
MmikpoBogopocteid: 0 — 50 — Hu3pKka TokcHuHICTh, 51 — 100 — cepenns,
101 — 150 — Bucoka, 151 — 200 — xputnyHa.

Jnis BU3HAYeHHS BIUIMBY NECTUIUJIB Ha JOPOCIUX OCOOMH
nanio: Danio rerio excrionyBanu BOpOJOBXK 14 n1i0 y MpHCYTHOCTI
necTUUIiB abo 3pa3KiB BOAM 3 NMPHPOJHHX BOIOWM 3a0pyAHEHUX
CTOKaMHU 3 TI0JIiB Ta €KCTPAKTy BOJOPOCTEH, MapaIebHO 3aKIIaJal0un
KOHTPOJIbHY TIpymy ©e3 JXOAHHUX J0JaTKoBUX BIUMBiB. Ilicms
3aKiHYEHHS EKCIIO3HUIlll BUALISUIM TKAaHWHY IME4iHKU 1 roTyBaiu 10%
FOMOI'€HAT JUIsS JOCHIDKCHHS. Y 3pa3kax TKaHWH BH3HA4Yalld BMICT
NPOAYKTIB MEPEeKUCHOTO OKHCHEHHA JimiaiB 3a piBHem TBK-AII
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(TBK-AII), oxucHux mommdikamiit mpoteinie (OMII), yTBopeHHs
okcupanukaiis (ADO), dparmentauito nanmroris JHK (¢pn JHK) ta
3arajgbHy aHTHOKCHIaHTHY aKTUBHICTE (3AA) [4].

Peanizaris Momeni moTeHIiHOI MO3UTUBHOI il BojgopocTeit
NpoLTIOCTpOoBaHa Ha mpukiani ominku 3xatHocti Chlorella vulgaris
KOPHUTYBaTH HETaTHBHUI BIUIMB €KOJIOTIYHO peaJbHMUX KOHIEHTpALil
payHamy, xJopripudocy Ta ix CyMillli Ha HEeIIbOB1 opraHizmu. Jljs
OIIIHKM KOPHUTYIOYOi 3JaTHOCTI MIKPOBOJIOPOCTEH MO JIOCIIiTHHIX
akBapiymiB BHocwiu KyusTypy mramy Chlorella vulgaris Beij.
CCAP-211/118 3 pospaxynky 100 Tuc. xia/am>. Jlns BU3HAYEHHS
HeoOXiMHOTO 00’ eMy cycmeH3ii (M) miapaxoByBald KiJbKiCTh KIITHH
Ch. wvulgaris y BuximHOMY pO34MHI 3 BHKOPHCTAHHSIM KaMepu
I'opsiena.

BusHauyeHHs iHAEKCy yIIKO/pKeHHs Oiomonekyn D. rerio
BinOyBanocst 3a BIUNIMBY payHaamy — 15 mxr/a (R), xmopmipudocy —
0,1 mxr/a (CIP) Ta ix cymimi y koHueHTparisx 15 mkr/m ta 0,1 Mxr/n
BignoBigHo (R+CIP). KoHieHTpallii YNHHKKIB BiIMIOBi 1AM Jiana30Hy
iX KOHIIEHTpaIliil Y TOBEPXHEBUX BOJaX ad0 MICIIIX CKUAY OOyTOBUX
CTOKIB 3 MOJIiB. BMICT NpOAYKTIB MEPEKHUCHOTO OKWUCHEHHS JiMiJiB
nociimpkyBa y 10 % romorenari nedinku micis 14 ni0 iHkyOarrii 3a
piBaem TBK-All, okucHux ™Moauikamiii mpoTeiHiB, yTBOPEHHA
okcupaaukanis, Qparmenramito Janmorie JJHK Tta 3aranbsnol
AQHTUOKCHUJIAaHTHOT aKTUBHOCTI. OneprxaHi pe3yJIbTaTH
nemoHctpyBanu, mo IIVB mias rpynu R cranosuno 70, CIP — 108,
R+CIP — 85, 10 Bka3ye Ha CepeiHiO, BUCOKY i CEPEIHIO TOKCHYHICTD
BIIITOBIIHO.

[MapanenbHO 3 TMM, BH3HAYECHHS IHJEKCY YHIKOKCHHS
6iomouiekys D. rerio 3a BBy payHuamy — 15 MKr/i, xiaopmipudocy
— 0,1 Mxr/m, ix cymim y KoHHeHTpamisx 15 mxr/m ta 0,1 Mkr/a
BianmosigHo Ta y mpucytHocti Ch. vulgaris (6mmsbko 100 tuc. kin/am®)
SK KOPHT'YIOUOTO YMHHHUKA MOKA3aJ0 HACTYIHI Pe3yJbTaTH: Yy TpyIi
R+Ch ITYB 3menmuses 1o 71, CIP+Ch — 95, R+CIP+Ch — 62.

TakuM YMHOM, OJepKaHi pe3yNbTaTH JA03BOJSIOTH 3pOOHUTH
BUCHOBOK, 110 BHecenHs: Chlorella vulgaris y kinbpkocti 6mm3eko 100
THC. KI/aM® y  cepeloBHIE HE IIPOJEMOHCTPYBAIO iCTOTHOIO
KOpUTYIOUOTO0 BIUIMBY HAa TOKCHYHICTH BOJHOTO CEpEJOBHUIIA,
CIPUYMHEHY HASBHICTIO EKOJIOTIYHO peajbHUX KOHIEHTpAIlii
paynmany, xnopmipudocy Ta ix cymimi. [Ipore 3a BIUMBY
xJopmipudocy Taka Jis BHUSBWIACA JIOCTaTHHOIO, MIO0 3HHU3HUTHU
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CTYIIiHb TOKCHYHOCTI 3 BHCOKOro Ha cepemnii. lle miaTBepmkye
NOTCHUIHHUN MO3UTUBHHUK BIUIMB BOAOPOCTEH Ha (YHKLIOHYBaHHS
€KOCHCTeMHU 3arajoM, BOJHOYAC BHUKOPUCTAHHS BOJOPOCTEH Yy
mpoiiecax JICTOKCUKAIII1 noTpedye OB JIeTaIbHOTO
riApo0i0NIOTIYHOTO aHAi3Y.

Criucok mitepatypu

1. Falfushynska H., Khatib I., Kasianchuk N., Lushchak O., Horyn O.,
Sokolova .M. Toxic effects and mechanisms of common
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zebrafish model (Danio rerio). Sci Total Environ. 2022 Apr
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Detrimental Outcomes and Possible Mechanisms of Fish
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OKHCHOTO CTpecy Ta MeTabosiyHuX mopymieHb y Danio rerio 3a
nii pocdoopraniuanx nectuiuais. Hayk. 3am. TepHom. Hatl. men.
ya-ty. Cep. biom, 2021, Ne 3-4 (82). C. 43-49.
DOI:10.25128/2078-2357.21.4.5

4. JleknapaliifHuii maTeHT Ha KOpUCHY Mozenb (3asBka No u2021
02664) CO02F 3/00, CO2F 1/00, CO2F 3/34 Cmoci0 OmiHKH
KOPHUTYIOUOT 3JaTHOCTI MIKPOBOAOPOCTEH II0J0 3a0pyaHEHHS
cepenosuia necruiunamu / Topun O.1., @ansdymmuceka 1.,
Bomnap O.1., KoBansceka I'.b., XaTi6 1. Ne. UA 149979 U; 3asBn
05.05.2021; omy6m. 22.12.2021. bron. Ne 51.
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KOHTYPHI BOJIOPOCTEBI YT'PYIIOBAHHSI PTYKOBOI
JTIJISTHKY KAHIBCBKOT'O BOJIOCXOBHIIIA (YKPATHA)

I'purop'eBa I'. €., Koposa A. B., lapunos O. A., Kosiiiuyk E. 1.

IHcrutyT riapo6ionorii HamionansHoi akanemii Hayk Ykpainu, Kuis
E-mail: annanika2930@gmail.com; annazhorova3417@gmail.com;
davydovoleg01@gmail.com; elina.koziychuk@gmail.com
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KonTypHi BomopocTeBi yrpynoBaHHs — Iie y3arajlibHeHa Ha3Ba
eKOJIOTIYHUX Tpyn BojopocTedl (iTOOEHTOCY, $KI BEreTylTh Ha
pozaimi ¢a3: «Boma — M’akuii cyOcTpar» — MikpoditodeHTOC, «Boga —
pocnuHHMIA cyOcTpaT» — iToemiiToH Ta «BoAa — TBEpAUN CyOCTpaT»
— (itorrepuditod [2].

DiT00EHTOC — BXKJIMBUM KOMIIOHEHT BOJHHUX €KOCHCTEM, KU
Oepe y4actb y (hopMyBaHHI SKOCTiI BOJU, OiOMPOIYKTHBHOCTI BOJHUX
00’€KTIB Ta € OJTHUM 3 OOOB’SI3KOBHUX CJIEMCHTIB MPH OIIiHIII iXHBOTO
eKOJIOTIYHOTO CTaHy (TMOTeHmianmy) y BigmosimHocti g0 Bognoi
PamkoBoi [upexktuBu €C Ta mnpu 3xidicHenHi Jlep:kaBHOTO
MouiTopuHry Box [1, 3]. BiamoBimHi JOCTIIKEHHS OXOIUIIOKOTH,
30KpeMa BUBYEHHS SIK BUJIOBOTO CKIIAAy, CTPYKTYPH, TaK 1 KiTbKICHUX
MMOKa3HUKIB PO3BUTKY TiAPOOIOHTIB.

Metoro poGOTH OynO BCTaHOBJICHHS BHAOBOTO CKIAy Ta
JMOMIHYIOYMX KOMIUIEKCIB 3a YHCEIBHICTIO MikpoditoOeHTOCy Ta
¢itoemiiToHy piukoBoi qinsHKE KaHiBCHKOTO BOJIOCXOBHIIA.

JocnipkeHHsl KOHTYPHUAX BOJOPOCTEBUX YIPyNOBaHb PiYKOBOI
ninsHk KaHiBCBKOro BOJIOCXOBHWINA MPOBOAMIN BIITKY 2023 p. Ha
OCHOBHOMY pyci (B paifoni mapky «Hartanka») Ta BomHOMY 00’ €KTi
npuaaTkoBoi Mepexi KaniBcbkoro BomocxoBumia — 3aromi Cobaue
I'mpno. TIpobu MikpogiToOeHTOCY BiAOUpanu MiKpOOEHTOMETPOM
Bnagumuporoi (MBB) Ha riu6uni 0,5 M Ha ctabo 3aMyIIeHOMY TTCKY,
npobu ditoemiditony — Ha pocauHax poay Sparganium L. ta Nuphar
lutea L.

VY cknagi MikpoditoOeHTOCY BUABIEHO 97 BUIIB BOOOPOCTEH Ta
BHYTPIIITHBOBUJIOBUX TaKCOHIB (BBT) (BKJIIFOYHO 3 HOMEHKJIATYPHHUM
TUIOM Buy) 3 6 BimaiiiB. [IpoBigHa posib Hanexana Bacillariophyta —
83 BBT (85,6%), 1HII BigmimM TpeACTaBIEHI MEHII Pi3HOMAaHITHO:
Chlorophyta — 6 (6,2%), Euglenozoa — 4 (4,1%), Cyanobacteria —
2 (2,1%), Cryptista tTa Miozoa — o 1 BBt (6 1%).

Bnitky Ha cTymiHb  Berertamii  MIiKpoQiTOOEHTOCY  Ta
¢iroemniditoHy cyTTeBO BILIMBaNM IuiaHKTOHHI popmu Cyanobacteria,
sKi 32 MacoBoi BereTalii («IBITIHHI») MEPIOIMYHO OCITATH 3 TOBIII
BOJM Ha JIHO Ta BHMII BOMASHI POCIIMHU 32 BHUCOKOI TiApOJMHAMIYHOT
AKTUBHOCTI BOJTHMX Mac MiJI 4ac MiKOBUX PeXUMIB podoTn KuiBchkoi
I'EC. 3a takux ymoB uactka Cyanobacteria Ha OHI MoOria csraTe
48,2%, Bacillariophyta — 46,1, Chlorophyta — 4,6, Euglenozoa — 0,7,
Miozoa — 0,2, Cryptista — 0,2%.
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Y  MikpodiTOOCHTOCI  3a  YHCENBHICTIO  JOMiHYBalld
MPEACTAaBHUKNA IiaHOOAKTepii Ta MiaTOMOBHX BOAOPOCTEH —
Microcystis aeruginosa (Kiitzing) Kiitzing (45%) i Melosira varians
C. Agardh (20%) BimnoBiaHo.

V npubepexxanx missHkax 3aToku Cobade ['upiio i3 3apocTsaMu
BUIIOI BOJSHOI POCIMHHOCTI BUAOBHU CcKiaa QitoemidiTony OyB
MEHII pi3HOMaHITHUH, HIX y MikpoditobeHToci. Tak, y diroemidiToni
Ha pociuHax p. Sparganium BigmideHo 63 BBT 3 4 BijaimiB, cepen
SKUX HalOUThII ipencTaBieHi Bacillariophyta — 57 BT (90%). Uactka
Cyanobacteria cxmamana gumie 5%, Chlorophyta — 3%, Euglenozoa —
2%.

VY oiroenidpitoni Ha N.lutea imentudikoBano 56 BBT i3 3
BinniniB. Ixus mpencraBnenicTs y pnopucTHUHOMY OaraTcTBi Maibke
HE BiJpi3HSAJIACh BiJi aHAJIOTIYHMX MOKa3HUKIB y (itoemidiToHI Ha
Sparganium: Bacillariophyta cknamamu 87,5%, Chlorophyta — 9,0%,
Cyanobacteria — 3,5%.

®dopmyBaHHsT 4HCeNbHOCTI (iToemiiToHy Ha pi3HUX BHIAX
BUILMX BOJSHUX POCIHMH CYTTEBO BiJPI3HIOCH: Ha Sparganium na
Cyanobacteria mpunamano 48%, Bacillariophyta — 47,1%,
Chlorophyta — 4,0%, Euglenozoa — 0,9%. HatomicTs, y ¢iToemiditoni
ma N.lutea wactka Cyanobacteria mocsrama 93,0%, a yactka
Bacillariophyta ta Chlorophyta Oyna He3naunoro — 6% Ta 1%
BIIITOBIIHO.

BcranoBneHo, 110 y mepioji iHTEHCUBHOTO PO3BUTKY B TOBIII
Bogu Cyanobacteria Ha pi3HHX BHAAX BHIIMX BOJSIHUX POCIHH
OCHOBHUM KOMIIOHEHTOM JIOMIHYIOUOT'O KOMIUIEKCY (QiToemigiToHy
o6y M. aeruginosa. Tak, ma N.lutea #oro wactka y 3aranbHii
YHCEIBHOCTI CKianana 84,7%, na Sparganium — 36%.

TakuM 4YMHOM, BCTAQHOBJIGHO, IO BHJIOBHH CKIax Ta
JOMIHYIOUMH KOMIUIEKC KOHTYPHHX BOJIOPOCTEBUX YIPYyNOBaHb
piukoBOi AissHKM KaHIBCHKOIO BOJOCXOBHIIA MA€ MEBHI CXOXKI PUCH
Ta BimMiHHOCTI. BoHW 3anexars Bix crnenudiYHUX yMOB, IO
(hopMyIOThCSI Ha PO31iii pi3HHUX (a3, Ta BiJf IHTEHCUBHOCTI OCiJTaHHS
TUTAHKTOHHUX (OPM BOJIOPOCTEN Ha JTHO Ta BHII BOJISHI POCIHHU.

Criucok mitepatypu
1. AdanaceeB C.O. [IlpobmemMu 1 PO3BHTOK JOCHIIKECHb
€KOJIONYHOr0 CTaHy TiIPOEKOCUCTeM YKpaiHM B acIeKTi
iMrieMmeHTanii aupektuB €C B ranysi oKL, [ uopobuon.
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arcypr. 2018. T. 54, Ne 6. C. 3-17.

2. Metoau riApOEKOIOriYHUX IOCIIIKEHb MMOBEPXHEBUX BOA /
3a pen. B.JI. Pomanenka. Kuis: JIOI'OC, 2006. 408 c.

3. Directive 2000/60/EC of the European Parliament and of the
Council of 23 October 2000 establishing a framework for
Community action in the field of water policy. Offic. J. EC. L.
327, 22.12.2000. 72 p.
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CTPYKTYPA YI'PYIIOBAHDB PUB HA JIJIAHII PIYKHA YK
B MEKAX EKOTOHHOI 30HHM IVIECO-TIEPEKAT

I'ynano O. O., Tumomenko H. B., Jletuubka Q. M.,
Kosaaenko 0. O., IIpnyena M. B.

IHcTuTyT Tinpo6Gionorii Hamionansaoi Axagemii Hayk Ykpainu, Kuis

E-mail: natali_tim@i.ua

Hocmimkenns ixtiodaynn p. Yk, 0 MpOTiKae Ha 3akaprarTi
VYkpainu 1 BimHOCUTBCA 10 OaceitHy Tucwm, Oymu TpHUCBSYEHI
MEPEBAKHO OIKCY BUAOBOrO CKjamy pub. JlaHi 100 YUCENBHOCTI
BUJIIB, CTPYKTYPH yTpyINOBaHb i Oi0TOMIYHOT NMPUHATICKHOCTI pubd Ha
OKpeMHX IUISHKaxX piukd HemoBHi. IxTiodayna Oaceiiny p. Yk Ha
TENEpIlHIA MOMEHT mnpejacraBieHa moHan S50 Bumamu pub Ta
KPYTJIOPOTHX, 1 BIPOJOBXK OCTAHHBOTO CTOJITTS 3a3Hajia 3MiH B
pe3ysibTaTi 3HUKHEHHS [ESKHX papUTeTHUX 1 TOSBU HOBHUX
YY>KOPIiTHUX BUJIIB.

MeTow HaImoro IOCHiKEHHS OYJI0 3’SICyBaHHS BHIOBOTO
pi3HOMaHITTSA puO Ta PO3NOALTY iX yrpyHnoBaHb B p. YK Ha AUISHII
IUIeCO-TIepeKar.

JocnipkeHHsl BUKOHAHI Y paMKaxX HayKOBO-JOCHTITHHX poOOiT
Incturyty rigpo6ionorii HAH Vkpainu BecHoro 2023 poky y pycii p.
VX Ha W9TH CTaHOiAX B Mexax wicta Yxropon. Binbip
IXTIOJIOTIYHOrO  MaTepiajy NpPOBOIMIM Y  BIAMOBIAHOCTI 10
3araJlbHONMPUHHATHX 1XTIONOTIYHUX METOJiB. BUIOBY TpuHANEKHICTD
pu0 BU3HavamKM Oe3rmocepeJHbO HA MICL 3a JIOMOMOTOI0 BU3HAUYHHUKIB
Ta AoBigHMKIB. CmiliMaHi puOH, Micis 3BaKyBaHHsS Ta BHMiPIOBaHHS
JIOBXKUHH, OyJIM TIOBEPHYTI HEYIIKO/PKEHUMHU Ta B )KMBOMY CTaHi y
BomHE  cepenoBuiie.  Homenkiarypa  pu®  HaBeneHa — 3a
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10.B. MoBuanowm [1].

3a pesynpTaTamMu JOCTITHUX JIOBIB HAa TUISHIN p. YK B MeXax
MmicTta Yikropox Oyno 3HaiaeHo 16 BuaiB pud 3 TppOX POAMH. 3 HHUX
HaANOLUIBIIe BUIIB BITHOCATHCS IO POJAMHU KOPOMOBUX — 12 BHIB:
senpb 3Buuainmii — Leuciscus leuciscus (Linnaeus, 1758), ronoBeHs
eBponeiicekuii  — Squalius cephalus (Linnaeus, 1758), migycr
eBporneiicekuii — Chondrostoma nasus (Linnaeus, 1758), BepxoBojka
3puyaiina — Alburnus albunus (Linnaeus, 1758), BepxoBka 3BH4aiita —
Leucaspius delineatus (Heckel, 1843), pubems 3suuaiiamii — Vimba
vimba (Linnaeus, 1758), 6imusna eBpomelickka — ASpiUS aspius
(Linnaeus, 1758), ripuak eBponeiicekuii — Rhodeus amarus (Bloch,
1782), uebauok amypcbkuii — Pseudorasbora parva (Temminck et
Schlegel, 1846), miukyp kapnarcekuii — Gobio carpathicus Vladykov,
1925, Gimomepuii miukyp AHICTpoBChkME — Romanogobio keslerii
(Dybowski, 1862), mapena kapnarchka — Barbus carpathicus Kotlik,
Tsigenopoulos, Rab & Berrebi, 2002. [lo poawHM B'TOHOBHX
HaleKaaM TPW BHAM: IIWNaBKa AyHaiicekka — Cobitis elongatoides
Bacescu et Maier,1969, 3omoTHcTa IIWMNABKAa JIyHaWChKa —
Sabanejewia bulgarica (Drensky, 1928), mumaBka OankaHCbKa —
S. balcanica (Karaman, 1922), ta nuime OAWH BHI OO0 POAMHHU
TOJIOBEIIKOBHX: TOJIOBelIKa potanb — Perccottus glenii Dybowski,
1877.

PaputerHnii  xommoHeHT ixTiodhayHm <y  JoBax  OyB
NpeICTABICHUI YOTHpMa BUAaMH PO (sUTellb, MiAYCT €BPONEHCHKHMA,
Olimonepuii MYKyp THICTPOBCHKUH 1 MapeHa KapnaTchKa), 110 3aHEeCeHi
mo UKY [2, 3], i ckmamu 25% BumoBoro ckiany. [o crimcki Jlogatka
IIT bepucbkoi koupeHiii [4] Hanexano 50% BuIOBOrO Ckiamay pud
JOCHIJDKEHOI JMUIsTHKH  (MTIyCT €BpOIEHChKHN, BEPXOBKa, PHOEIb,
OinMM3HA €BpOMENChKa, TipyaKk €BPONEWCHKHIA, OlTonepuid MiuKyp
JTHICTPOBCBHKUI1, MapeHa KapraTchbKa, IIUIaBKa JyHaHChKa).

Yacrka iHBa3iiHUX BH/IIB pUO MpeCTaBicHa JIBOMa BUIAMH —
4ye0auKOM aMypChbKHM 1 TOJIOBEIIKOI0 POTAaHEM Ta HapaxoByBaia
12,5% Bix 3araibHOTO BHJOBOTO CKJIaxy puUO Ha MOCIHIiAHIN JiISHII
p.- Yx.

VY ckmaai ixtioayHH TOCHIIKEHOI AUISHKHA PIYKH Yk OyJu
NPEACTaBHUKM YOTHPHOX (ayHICTUYHMX KOMIUIEKCIB: HaHOUIbII
MPEICTABICHUH MOHTO-KACINChKHIA MPICHOBOAHUN KOMILIEKC — BICIM
BUIiB (MiaycT, BEpPXOBOJKA, BEpPXOBKa, puOelh, OUTHU3HA, MIUKyp
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KapmaTcbKuii, Oinomepwii MiYKyp JOHICTPOBCBKMM 1  MapeHa
KapIiaTchka), MEHIe — OOpealbHH PIBHUHHHA KOMIUICKC — II'SITh
BUMIB (sJIelb, TOJOBEHb, IIMMABKa AyHalChbKa, 30J0THCTA MIMIABKa
OyHalicbka 1 IIMIaBKa OalkaHCbKa), OAMH MPEACTABHUK iXTioQayHH
BITHOCHUTHCS O TPETUHHOTO PIBHUHHOTO MPICHOBOAHOTO KOMILIEKCY
(ripuak) Ta ABa UYKOPIMHI BHAW 3 KHTAHCBKOTO PIBHUHHOTO
KOMITIEKCY (4e0auoK aMypChKHiA 1 TOJIOBEIKa POTaHBb).

3a eKOJNOTIYHOI XapaKTEPUCTHKOIO MOJOBHUHA 3aPEECTPOBAHUX
BHIIIB pr0 p. Yk (B Mekax MicTa Y KTOPO[) BITHOCITHCS A0 peodimiB,
cepen SKHX MepeBakHA OUIBINICTh € papUTeTHUMM BHIaMH. YcCi
BiJIMiueHI BUAM HEPECTATHCS y BECHSHO-JTITHIH mepioa, OLIBLIICTH 3
HUX BIJHOCHUTBCS [JI0 TMCaMONMTO(IIIB 1O BIAHOIIEHHIO 10
HEPECTOBOI0 CyOCTpary, JIUIIE TPH BUIHU € JITOpiIaMu Ta OMUH BUI —
ocTpakodiy. 3a THIIOM >KHMBJICHHS HAHOIIbIIA KUIBKICTH BHJIIB —
Oenrodaru ta eBpudaru, ToAi K 300IUTAHKTO(GATH Ta XWKAKU MAIOTh
10 /1B MPEICTaBHUKH.

Hocmipkeni AUSHKA PIYKH  PO3PI3HAIMCA 32 KOMIUIEKCOM
abloTHYHHMX YMOB i, BIINOBIZHO, CKJaJoM yrpymoBaHb pu0. [leprma
IUISTHKA pO3TalloBaHa Ha Tepekari 31 mBUAKICTIO Tewii 1,5-2 m/c,
rnmubuHaMu 10 1 M 1 KpYITHEM TaJIbKOBO-TpaBiiHUM cyOcTtpatoM. Tyt
OyJio BiIMIYEHO I'ATh BUJIB pHO: HallyacTillle B yJIOBaX 3yCTpidaBCs
MYKyp KapraTchKUd, YepPBOHOKHIKHI MIAYCT 1 MapeHa Kaprarchka,
SKi XOBJIMCh MK KypPTHHAaMH 3aTOIUICHOI JIOIIOBHM ITaBOJKOM
JYYHOT TPaBH, a TOJIOBEHb Ta TipYaK TPAIUISUIUCS TTOOJMHOKO.

Jpyra IinsHKa, o po3TanioBaHa HIDKYE 32 TeUi€lo, 00'€1HyE B
cebe OimbIIy KITBKICTh CTAHINA JIOBY, 1 3a THIIOM € TUIECOM —
HMIBUJKICTh Tewii MOCTYNOBO 3MeHmyethess Bim 1,1 mo 0,7 m/c,
CcyOCTpar CKIQJa€eTbCsi 3 MIIAHO-TANBKOBOI CyMillli, 301TBIIYETHCS
rMOuHA B pycili, B TOH Yac, SIK HaSBHICTh MIJIKHX KOC, YTBOPEHHX 3
HAHOCIB TaJbKH 1 TiCKy, YacTO MOPOCIUX OCOKOK, a TMOJEKYyI!
BepOOIO 1 TOMOJIC0, CIPHIE YTBOPEHHIO MICIh Iij OeperoM piuku 3i
CHOBIIBHEHOIO Teui€ro. IxTiodayHa TyT XapakTepU3yeThCsl OLIBIINM
BUIOBUM OaraTcTBOM (TIpescTaBiieHi yci 16 BuaiB), npoTe HalvacTime
3yCTpiYarOThCsl — Tipyak Ta migyct. [lommpeHuMu Ha Ii# IiISHIN
TaKOX € iHIII TPEJICTABHUKNA POJUHHA KOPONIOBUX: O1JIM3HA, TOJIOBEHbD,
MiYKyp, MapeHa KapnaTrchbka, BEPXOBKa 1 BEpXOBOJKA, iHINI BHIU
peecTpyBaics B OJUHUYHUX €K3eMIUIsipax. 3arajoM, HHK4Yi CTaHIIii
XapaKTePU3yIOThCS MOJMIOHICTIO BHIOBOIO CKIaay, a 30UIbIICHHS
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PI3HOMaHITTSL BiIOYBa€ThCS 3a paxyHOK JiMHOQINIB, 30Kpema Il
TUTSTHIN OyJTM BiAMiYeHa MPUCYTHICTH 1HBAa31MHUX BHIIB.

TakuM 4YMHOM, Ha JOCHI/DKCHIM IUISIHIN p. YK MOXHA
3a3HAYUTH 3MiHY OI0TOMIB 3 TIEpEKaTy JI0 IJIeca, IO MiATBEPIKYEThCS
HE TUTBKH 3MIHOI0O YMOB CEpENOBHINA, a W CKIAAOM iXxTiodayHH Ha
X OUITHKAaX: Ha TepeKari MepeBa)xaroTh peo(iIbHI BHUAWM, a IPH
Mepexo/ii B 30HI €KOTOHY Ha IUIECO BiZOYBAEThCS 3MiHA CKIAAY
pUOHUX YrpynoBaHb Y OiK TIMHO(ITEHUX BHIIB.
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B ocranHi pecsaTHIITTS 3HAUYHO 3pocia cTypOOBaHICTh HAYKOBOT
CHUJILHOTH CTOCOBHO NPOOJIEMH MOTPAIUIHHS y BOJHI €KOCHCTEMH
3a0py/IHIOBaUiB, M0 BIUIMBAIOTh HAa POOOTY EHIOKPUHHOI CHCTEMHU
TIPOOIOHTIB 1 JIFOJUHH [UISXOM TOPYIICHHS CUHTE3Y, BUBLIbHEHHS,
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TPaHCHOPTY, 3B'I3yBaHHS Ta BUBEACHH: ropMOHiB. Ll rpyna oxomroe
IMUPOKMH CHEKTP PEYOBHH, BKIIOYAIOYH IPOMHCIIOBI  XiIMidHI
peuoBHHH, (apMaleBTHYHI MpemapaTtd, MNEeCTHLUAA Ta CIOIYKH
MPUPOJHOTO MOXOUKEHHS, SIKi OyJIM BHABJICHI Y PI3HUX KOMIIOHEHTax
BOJJHOT'O CEPEIOBHIIIA.

I'imnscToByci pakonoaiOHI MarOTh NIEBHI TIEpeBary MpH IXHEOMY
BUKOPUCTAaHHI SIK MOJEIBHUX OpraHi3MiB B €KOTOKCHKOJOTTYHHX
JOCHTIDKEHHSX, BKIIOYAalOYM OLIHKY BIUIMBY (hapMaleBTUYHUX
MpermapariB Ta 3aco0iB 0coOucTol TirieHn. Bucoka gy TinuBicTs madHin
JO XIMIYHMX PEYOBHMH pIi3HUX KJaciB, KOPOTKHH dYac CTaTeBOTO
JO3piBaHHA Ta MIBHIKE PO3MHOXEHHS POOJATH iX 3pYyYHHM TECT-
00’€KTOM I BUSBIICHHSI TOCTPOI il Ta 0COOMMBOCTEH XPOHIYHOTO
BIDIMBY. [Ipo3opwii eK30CKeneT MO3BOJISE BUSBIATH MOpP(QOIOTiUHI
3MiHU 1 (i3i0J0TiYHI peakiiii, MOJermye BHUBYCHHS CyOeTalbHUX
e(heKkTiB, MEXaHi3MiB TOKCHYHOCTI Ha KIIITHHHOMY Ta MOJIEKYJISIPHOMY
piBHsAX. HasBHICTH pi3HHX cTparteriii po3MHOXEHHS IpeICTaBHUKIB
ponuaun  Daphniidae  go3Bonsie  MPOBOAWTH  CTaHAAPTHU3OBaHi
BUNIPOOYBAaHHSI TOKCHMYHOCTI XIMIYHMX PpEUYOBHH Ta OI[IHIOBATH
HACHiIKA TXHBOI Aii Ha TOMysAiitHOMY piBHI. OCKUIBKH TULIACTOBYCI
paKomoAiOHI € OJHMM 3 KJIIOYOBUX KOMIIOHEHTIB MPICHOBOIHUX
EKOCHCTeM 3aBJSIKM IXHIM BaIHMBi TpoQiuHii poJi, BHBYEHHS
BIUIMBY pEYOBMH Ha Ii OpraHi3Mu Ja€ YSBIEHHA NpO IXHIH
MOTEHI[IHHUI BIUIMB Ha XapyoBi JAHIIOTH Ta (PyHKIIOHYBaHHS
exocucrem [1].

OmiHka BIUIMBY NMOTEHIIHHUX «EHIOKPUHHHUX PYHHIBHHKIB» Ha
BOJIHI Oprafi3Mu NoTpedye po3poOKH Ta BIPOBAKEHHS HAiHHUX
MeTomiB.  TpamuiifiHi MeToaM  BKITIOYAIOTH: 1) JOCIIIKEHHS
PENpPOYKTUBHUX TOPYIIEHb, sIKi BUHHKAIOTH BHACIIJIOK BIUIMBY Ha
TOPMOHAJIbHI CUTHAJIbHI HUISXH, [0 NPU3BOIAMTH JO 3HIKECHHS
IUIOJIFOUOCTI  Ta/abo TEpeKIIOYEeHHsI CTpaTeriii pPO3MHOXKEHHS; 2)
BU3HAUEHHsI 3aTPUMKH PO3BHUTKY IOBEHUIBHUX CTafiil Ta CTATEBOTO
JIO3piBaHHSA, IO IIO3HAYAETHCS HA 3HIDKEHHI MIBHIKOCTI POCTY
nonyssinii; 3) onuc Mopdonoriyaux anoMainii (nedopmarii aHTeHyI,
NpUAATKIB, Kapamakca Ta penpoAyKTHBHHX OpraHiB, IO MOXeE
MOPYIIyBaTH TIEPECYBaHHS, XapuyyBaHHSA Ta PO3MHOXEHHs; 4)
JOCHIDKEHHS] ~ MEepiOAWYHOCTI  JIMHSHHA, sKa  IOB’s3aHa 3
NPOJYKYBaHHSIM Ta BUBUILHEHHSIM TOPMOHIB JIMHBKH; 5) peecTpariito
BIDKMBAaHHS Ta CMEPTHOCTI Ha PI3HMX JKHTTEBHX CTamisfx; 6)
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JOCHIDKEHHS MMOBEJIHKOBUX 3MiH, 30KpeMa MOBEAIHKY MpPU MOUIYKY
X1 Ta cTpareril yHUKHEHHs XmKakiB [2]. Opranizaiiiss eKOHOMiYHOTO
cniBpoOiTHuLTBa Ta po3BUTKy (OECP) Hamae Kinbka METOOWK 3
OLIIHKM XiMiYHOT TOKCHYHOCTI [yl BOJHMX OPraHi3MiB, y TOMY YHUCIIi
pexomenaiiii OECP 211 (BunpoOyBanns Ha po3muokenns Daphnia
magna), e OmMcaHO MPOIEAYyPY OIIHKH BIUIMBY pEYOBHH Ha
PO3MHOKEHHSI Ta BIKMBAaHHS NPOTATOM 21-IEHHOTO MEpioay;
pekomenpanii OECP 202 (Daphnia sp. Tecr Ha roctpy
IMMOO1TTi3a11if0), Jie ONHMCAHO MPOIETYPy KOPOTKOCTPOKOBOTO aHAIIZY
TOKCUYHOCTI pEYOBHMH Ha OCHOBI iMMOOii3aiii); pexomernnarii OECP
230 (21-genHmii aHa;mi3 pUOM: KOPOTKOCTPOKOBHH  CKPUHIHT
€CTPOTEHHOI Ta aHAPOTEHHOI aKTUBHOCTI Ta 1HTIOyBaHHS apoMartasi),
aHaNli3 OI[iHIOE eHJOKPWHHY AaKTUBHICTh PEYOBHH Ui pHO,
JIOTIOBHIOIOUH JIaHi, OTPUMaHI MiJl Yac JIOCIi/PKeHb Ha 0e3XpeOeTHMX
[3].

[lpore cywacHa OIliHKa BIUIMBY €HIOKPUHHO-aKTHBHHX
PEUOBHMH Ha BOJHI OpraHi3MH MOTpe0y€e KOMILIEKCHOTO MiJXOIy, 10
MOEHYE Pi3HI METOJOJIOrIT OLIHKK (i310JOTIYHHUX, MOBEAIHKOBUX
3MiH y moeaHaHHi 3 Ximiyammu (Mmetomu PX/MC, T'X/MC) Ta
MOJICKYJISPHO-TCHETUYHUMU JOCTIIKSHHSIMH (JIOCITIDKEHHS TeHO- Ta
[UTOTOKCUYHICTI: momkomkenus JJTHK, yrBopeHHs Mikposiziep TOIIIO),
BUBYEHHs  IMYHOJIOTIYHHUX  po3nafiB  (KUIBKICTB  T€MOIIHTIB,
(haroruTapHa aKTUBHICTh, aKTUBHICTH JI30IIMMY Ta €KCIpECis TeHiB,
NoB's3aHUX 3 iMyHiTeToM). [Iporpec cydacHMX MOJNEKYJISIPHUX
METOJIiB JTO3BOJISIE BUKOPHCTOBYBATH Y SKOCTI OlOMapKepiB BIUIMBY
(apMaleBTUYHUX TIpenapaTiB Ta EHIOKPHUHHUX pYWHIBHUKIB B
oprasizMax TigpOOIOHTIB Taki IOKa3HUKU SIK 3MIHM B €KcHpecii
NEBHUX TeHiB. Ha BIIMB EHJOKPUHHUX pPYHHIBHUKIB MOXYTh
BKa3yBaTW 3MiHH y PiBHAX PENpPOAYKTUBHUX TOPMOHIB a00 TOPMOHIB
cTpecy. biomapkepamu BIUIMBY (apManeBTHUYHUX TpenapariB Ta
SHJIOKPUHHHX DPYHHIBHUKIB TaKOXX MOXYTh OYTH 3MIiHH aKTHBHOCTI
OesikuX (QepMeHTiB, Mo OepyTb ydacThb y iX JETOKCHKauii Ta
MeTaboni3mi  (Hampukian, muroxpomy P450 abo rmyraTioH-S-
Tpanchepas). Brums (apManeBTHYHAX TpENapariB Ta eHJOKPHHHUX
PYHHIBHHKIB MOXXE CHPUYMHHUTH OKHCIIOBAILHHHA CTpEC Y BOJHHUX
OpraHi3MiB, 110 MPU3BOJUTH 10 YTBOPEHHs aKTUBHUX (OPM KHCHIO Ta
MTOIITKO/DKEHHS KIITHHHUX KOMITOHEHTIB, TAKHUX SIK JIIiAH, OUIKK Ta
JHK. biomapkepu OKHCHOTO cCTpecy, Taki sIK aKTHUBHICTb
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AHTHOKCHJAHTHUX (EPMEHTIB (HANMpPUKIald, CYNEepOKCHUAINCMYTa3H,
KaTajasu) abo piBHI MPOAYKTIB OKHCHOTO TOMIKO/HKEHHS (HAPUKIIAI,
NPOIYKTiB MIEPEKUCHOTO OKHCHEHHS Jimiais), MOJKHA
BUKOPHCTOBYBATH JUIS OLIIHKH peaKilii Ha OKUCHUM ctpec [4].

BaxxnuBuM TakoX € TOCIiIKEHHS IPOAYKTIB Tpanchopmarrii ta
CHHEPTiYHMX B3a€EMOJIN [UX PEUOBHH, OCKIIEKH METa0O0NIiTH MOXYTh
OyTH CTIHKIMMU a00 TOKCHYHINIMMUMH, HIXK BHUXIJHI CIIOTYKH.
MeToau aHamizy eKCIEpUMEHTalIbHUX AaHUX MalOTh BpPaxOBYBaTH
CKIIQJIHy TIPUPOJY MEXaHi3MiB [ii, BKIIOYAIOYH HEMPSIMY 3aJIeXKHICTh
MIX J103aMU PEYOBHH 1 TecT-QyHKIismMH [5].

TakyuM 4YMHOM, OJHA 3 OCHOBHHX NPOOJIEM TpH AOCIiIKEHHI
BIUINBY CHIOKPWHHUX pPYHHIBHUKIB Ha TiApOOIOHTIB TONATAE Y
CKIIQJIHOCTI  CyMilell [WX PEYOBHH, IO YTBOPIOIOTHCA Y
HaBKOJMIIHBOMY  CEPEAOBHINI B  pe3yjibTaTi  aHTPONOTrEeHHOI
nmisobHOCTI. Lle yckmagHroe BCTAHOBIIEHHS MPUYHHHO-HACIITKOBUX
3B’SI3KIB MDXK e(eKTaMmH, 110 CIIOCTEPIraroThCs, 1 HASIBHICTIO TEBHUX
XiMiuHUX pedoBuH. [loTpiOHO 3a3HaumMTH, 10 0a30Bi MeETOAU
OTpaiioBaHHs MOOYTOBHX CTIYHUX BOJ, SIKi BHKOPHUCTOBYIOTHCS Ha
TepeBaKHIN OUTBIIOCTI CTAaHIIIN OYUIIICHHS, HE CIPOMOIXKHI OCTaTOYHO
BUJAJISITH 111 PEUYOBUHU. OTXKE y HEBEIIMKUX KUTBKOCTSIX BOHH ITOCTIHHO
MOTPAIUIAlOTh Yy Bojxo¥imu. IcHye mnorpeba y po3polii dYiTKOro
perigaMeHTy (KepiBHHX JOKYMEHTIB Ta MPOTOKOJIIB) JUIsl PEryJIFOBaHHS
TIOBO/KEHHS 3 €HIOKPUHHO-aKTUBHUMH PEYOBHHAMHU.
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JJIsI BUBHAYEHHSA EKOJIOT'TYHOI'O CTAHY MOPCBKHUX
INPUBEPEXHUX EKOCUCTEM
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BaxnuBuM eramoM pO3BUTKY HAaliOHAJBHOTO MOHITOPUHTY
MOPCHKHX TPHOEPEKHUX EKOCHUCTEM € IONIYK HOBUX O10JIOTiYHHX
IHIUKATOPiB, yHi(iKaIlis METOJiB OLIHKA Ta MiABHUIEHHS TOYHOCTI
MPOTHO3YBaHHS iXHBOTO €KOJIOTIYHOTO cTaHy. Partudikanis YkpaiHoro
Boanoi pamkoBoi mupekTHBH Ta Mopcbkoi crparerii €C Hamama
HOBHM TIOIITOBX [JJII PO3POOKM HOBUX IHAWKATOPIB  BOJHOI
POCIHMHHOCTI JJIsl OL[IHKK CTaHy BOJHHX €KOCHCTEM, IX paHKyBaHHS i
HaJIaHHS IM CTaTyCIB 3aJICXKHO BiJ] IXHBOTO €KOJIOTTYHOIO CTaHy.

Bakpimeni ¢opmu BoaHOi pociauHHOCTI ((hiToOeHTOC) HE
3aJekKaTh BiJl PyXy BOJHMX Mac H IHTErpajbHO BiJOOpaXKarTh
JUHAMIKy YMOB y BOJAHOMY CEpEIIOBHILI, IO JIa€ TPAKTHYHY TIepeBary
OpU  TIPOBEICHHI MOHITOPHHTY, TIIOB'S3aHOTO 3 OLIHKOIO CTaHy
KOHKpeTHO1 akBaropii. Came ToMmy ¢iToOEHTOC BIANOBIIHO OO
€BpONEHCHKUX BOJHHUX JUPEKTUB PO3MIISAAEThCS SIK O10JOTIYHHN
€JIEMEHT SIKOCTI.

Jns BU3HAYEHHS CTaHy BOJOMM BHKOPHCTOBYIOTH MaKpo- i
MIKDOKOMITIOHEHTH (iTOOeHTOCY, KOXEH 3 SKUX pearye Ha
eBTpOYBaHHA ¥ AaHTPONOreHHE HABAHTAKEHHS Ta € YYTIHBUM
IHIMKATOPOM 3MIHU €KOJIOTYHO]T cuTyamii =y BOJOMMI.
BukoprcToByOUM CTPYKTYpHI 1 QYHKI[IOHAIBHI TTOKa3HUKH Makpo- i
MiKpoQiTOOCHTOCY, pO3po0JeHi 1HJIEKCH Ta IHIAWKATOpH, 3a
JOMIOMOTOI0 SIKMX BH3HAYa€ThCS €KOJIOTIYHUH CTAaTyC KJIAC MOPCHKHUX 1
MPiCHOBOJHUX exocucreM [3, 4]. Baxnusoro CKJIa/I0BOIO
MiKpOo(iTOOCHTOCY € MiKpoemiiToH, IKOMY HaJeKUTh MTPOBIHA POJIb
B 1HAMKAIL{ 3MIHU SKOCTI BOJM, OCKIJIbKY BiH BIJPI3HIETHCS BHCOKOIO
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YyTIUBICTIO A0 BMICTY pi3HUX 3a0pyAHIOIOUNX PEUOBHH, (hiKCOBaHUHN
B IIPOCTOPI, JOCTOBIPHO BitoOpakae eKOJIOTIYHY CUTYaIlif0 caMe B Til
TOYIII, B SIKif MPOBOAUTBCS NOCHIIKEeHHS [1].

Haii0inbm TouHi pe3ynbTaTH y BU3HAYCHI €KOJOTIYHOIO CTaHy
BOJIOMM MOXK€ JaTH aHaji3 CTPYKTYPH YIPYIOBAaHHS, a HE OKPEMHX
BUIIB. Y 3B'SI3Ky 3 UM aierocucrema «Oaszudir-emidiT», ska
CKJaJaeTeCsl 3 0araTOKIITUHHUX MakpoQiTiB 1 OJHOKIITHHHHX
BOJIOPOCTEH-eMiiTiB, BUKOPHUCTOBYETHCS SIK OlOJOTIUHUHA €IeMEeHT
AKOCTI, HiBHIIEHA Yy TJIUBICTh SKOTO BHU3HAYAETHCA
CHIBBiIHOIICHHSAM PO3BHTKY HOTO MakKpo- 1 MIKpOKOMIIOHEHTa. B
aJbrOCHCTEMI MPHUCYTHI KOMIIOHGHTH 3 PI3HOI EKOJIOTIYHOIO
AKTUBHICTIO, IIOKAa3HUKM SIKUX JO3BOJISIIOTH I1HTErpajJbHO OLIHHUTH
IHTEHCHBHICTb aBTOTPO(HOTO IpoIiecy B OSHTall BOJHOI €KOCHCTEMH,
BPaxOBYIOUM BHECOK KOPOTKO- 1 JOBFOIMKJIIYHHAX BUIIB.

Jns BU3HAYEHHS €KOJIOTIYHOTO CTaHy MOPCHKHX MPUOEPEKHUX
eKOCHCTeM 3a TIOKa3HUKaMHU allbrocucTeMu  «0Oaszudit-emidiT»
BUKOPUCTOBYIOTH 1HAMKATOPH — MOKPHUTTS Oasudira emiditamu (P)e),
%) 1 CHiBBiAHOIICHHSI aKTHBHOI MOBEpXHi 0a3zudirta Ta Horo emigiTis
(ITT/111,) [2]. TnaukaTop Ps/e) 3a7€KUTh BiJl CE30HHUX 3MiH PO3BUTKY
MikpoemiiToHa, MmO MOXE 3HMXYBAaTH HOTO TOYHICTh, ajie BiH
MOKA30BMM MPH  MPOCTOPOBIH  OIHII  BOJOWM 3  Pi3HUM
AQHTPOIIOTCHHUM HaBaHTAXKEHHAM. AJIBrOIHIUKATOP P(s/e) € KITaCHIHUM
CTPYKTYPHHUM TIOKa3HUKOM, SIKHH TPOCTHH Yy BH3HAYeHHI U
BUKOPUCTOBYETHCS JUIsL eKCTpeC-iarHOCTHKH BU3HAYCHHS
€KOJIOTIYHOIO ~ CTaHy  MOPCBKHX  TPHOCPEKHHUX  EKOCHUCTEM.
CuiBBignomenns I1s/111. — mimicHWA Ta 9yTIMBUN IHIUKATOP CTaHY
aKBaTOPIH: 3aleXHUTh B I1HTEHCUBHOCTI PO3BUTKY Makpo- i
MIKPOCKJIQJIOBUX  QJIbIOCUCTEMH 1 MOXE  BHUKOPHCTOBYBATHCS
IJIOPiYHO, HE BTPavYar0dd JTOCTOBIPHOCTI.

Hdns Okl JOCTOBIPHOIO ~ MOHITOPHHTY  MOPCBKHX
NpUOEPEKHUX EKOCHUCTEM € JIONUILHUM TOETHAHHS 3allPOTIOHOBAHUX
iHaMKaTopiB amprocuctemu «0asudit-emidit» (Per), ls/Ile), mo
NOB’S3aHO 3 (YHKUIOHATbHUMH BIATYKAaMH JBOX KOMIIOHEHTIB
NBrOCUCTEMH, $IKIi MalOTh pI3HYy €KOJIOTIYHY aKTHBHICTh Ta
OTPUMYIOTh I€pPEeBar PO3BUTKY B 3aXWIICHUX YH aHTPOIIOT€HHO
HaBaHTAXXEHUX €KOCHUCTEMaX.

[HIUKATOpPU ANBrOCHUCTEMH JIO3BOJISIIOTh BHU3HAYUTH CTYIiHb
AHTPOIIOICHHOTO HABAHTAXKCHHsI HAa BOJHI 00 €KTH 1 32 HUMU MOXKHA
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MPOBECTH Yy3arajbHEHY OLIHKY iXHBOTO EKOJIOTIYHOIO CTaTycy 3a
m'saThbMa KimacaMd  (BiamoBimHo —  «Bigmimauity, «Jlodpuii»,
«3anoBineHMI», «[loranuid, «/lyxe moraHuii»).

3a 3HaueHHSAMU IHAMKATOpiB Peey 1 Illg/IIle BuU3HAueHO
CydacHHH eKOJIOTIYHHI CTaTyC KiIac BOJHUX OO’€KTIB MiBHIYHO-
3aximHoi wacTuHH YopHOTo Mops. Bcranoneno, mo Sropiumbka Ta
TenapiBchbka 3aTOKU MarOTh HAWBUIIMKA CcTaTyc Kiac «BimMiHHUI»
(P@/iey=2-3 %, Ils/lI1.=20-26 on.), mio BignoBimae pedhepeHTHOMY
cra"y. Onecpka 3aTOoKa Mae Kareropiro «3amoButbHUNY (Pse=47 %,
[ITs/111.=4,61 on.). Haifripima exonoridyaa cuTyallisi CliocTepiraeThcs B
XamkubelcbkoMy JMMaHi, KU Mae cTatyc kinac «Jlyxke moranuii»
(P(@/e)=80 %, IH@/IHe:0,25 O,Z[.).

Hageneni mokasamku amerocucremu «6azudit-emidit» (Pye),
ITs/IT1:) TakOX PO3TIIAAAIOTHCS K 1HAUKATOPH TMPOLIECIB BiIHOBICHHS
(IB) Ta merpamamii (IJ]). I[loka3uuk P € iHmUKaTOPOM BiAHOBJICHHS,
KOJIW HOro 3HA4YEHHS HE MEPEeBUILYIOTh 25 % MOKPUTTA TaloMy
MakpoBoJopocTi  (0asudira)  mikpoBogopocTsiMu  (emiditamu).
3uaueHHs Perey Bim 50% mo 100 % € iHgMKaTOpPOM Jierpajaliii.
[oxazuuk Ills/Il1. € iIHAMKATOPOM BiTHOBIECHHS, KOJH HOTO 3HAYECHHS
OIIBII OJWHUIN, SAKIIO HOro 3HAauYeHHS MEHII 3a OJUHHINO 1
HAOJIMKYIOTHCS JIO HYJISI, TO TOJII BiH € IHIMKATOPOM JIerpajailii.

Jns mporHo3yBaHHA 1epeOymIOBH alnbrocucTeMu «0azudit-
emidiT» 3aleXHO BiA 3MIH YMOB HAaBKOJHIIHBOIO CEPEIOBHINA
(aHTpONOreHHE HABaHTAXCHHS, KIIMAaTHYHI aHOMAaii) JOUIIbHO
KOPUCTYBAaTHCS KOHTAKTHUMH iHAMKATOPaMH, SIKi BiJOOpakaloTh CTaH
KOMITOHEHTIB aJIbTOCHCTEMH B IIEBHUX YMOBaX. B SIKOCTI KOHTaKTHOTO
IHAMKaTOpa BUKOPHCTOBYETHCS IMOKA3HHK «BHECOK emiiTHOTO
kommoHeHTay (Ce, %) — BHECOK Yy TOBEPXHIO albrOCUCTEMU
emi(hiTHOTO KOMIIOHEHTa, BUPKEHUH y BificoTKaX. BcTaHoBneHo, 1o
B aKBaropisXx 3 MiABHIIEHOK TpodHicTIO (TIpUPOAHO abo
AHTPOIIOTEHHOK)  BKJaJ  emidiTHOrO  BUCOKO(YHKIIIOHATEHOTO
KOMITIOHEHTA B MIOBEPXHIO aJIbIOCUCTEMH CTaHOBHTH Bif 50 10 95%.

Anprocucrema  «0asudir-emipity — HOBUI  OioJoOriuHMMA
eIEeMEHT SIKOCTI JIIi MOHITOPHHTY MOPCBHKHX  IPHOEPEKHUX
EKOCHCTEM, SIKUM XapaKTepH3YEThCsS BUCOKOK iH(OPMATHUBHICTIO
PENpPE3eHTATUBHICTIO 1 BiJIIOBiIa€ BUMOraMm €Bpomneichknx BomHux
HupektuB. Iumukaropu anbprocucremMu «basudit-emidi™  (Pere),
IMs/Ille, C.) BUKOPHCTOBYIOTbCS  TPH  KUIBKICHIH  OIHII
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AHTPOIIOTEHHOTO BIUIMBY Ha BOJHI 00'€KTH, IO JO3BOJISIE BU3HAYUTU
iXHIN exoyoTiyHMiA cTaTyc Kjac. Pe3ynpTaTu ekcrepTHOi OIiHKK 3a
OUMH TIOKa3HWKaMH MOXYTh OyTH BHKOPHCTaHi Al PO3POOKHU
NPaKTUYHUX PEKOMEHJaliid Ijsl JOCATHEHHS J0OpOro €KOJOTidyHOTr0
CTaHy BOJHUX O0’€KTIB Ta OKpEMHUX aKBAaTOPild, IO € KiHIIEBOIO
MeToro Mopchkoi crpaterii €C.

Criucok mitepaTypu

1. Ilep6ak B. I., Cemenrok H. €., Maiictpora H. B. Ananraris
METOJIB OIIIHKA EKOJOTIYHOTO CTaHy BOJOWM METaroJIiciB
VYkpainn 3a ¢iTomaHkTOHOM 1 (iToMikpoemidiToHOM
BignoBimHOo 10 BoaHoi Pamkopoi [upektuBu 2000/60/€C.
Homogini HAH Yxpaiam. 2009. Ne 10. C. 206-211.

2. Kalashnik E. S. Indices of the basiphyte—epiphyte algosystem
as indicators of the ecological status of marine coastal
ecosystems. International Journal on Algae (1JA). 2018.
20 (3). P. 265-276.

3. Minicheva G. G. Use of the macrophytes morphofunctional
parameters to asses ecological status class in accordance with
the EU WFD. Mopcekuii ekomoriuamii xypHain. 2013
Vol. XII, no. 3. P. 5-21.

4. Oksiyuk O. P., Davydov O. A, Karpezo Yu. I
Microphytobenthos as bioindicator of the state of aquatic
ecosystems. Hydrobiological Journal. 2011. 47 (1). P. 72-85.

YK 574.52(262.5.05)

CYYACHUH CTAH YI'PYIIOBAHHS ®ITOIUIAHKTOHY
TUJIT'YJIbCBKOI'O JIUMAHY (2021 — 2022 pp.)

Hikonosa C. €.

JHepxxaBHa yctanopa «IHCTUTYT MopchKoi Oionorii» HAH Ykpainn

E-mail niconova.svet@gmail.com

Tunirynscekuii muman (TJI) BiTHOCHTBCS 10 3aKPUTUX JIMMaHIB
niBHiuHOrO [IpHYopHOMOpP’S, SIKMH BiJ MOpPS BIIOKPEMITIOETHCS
MIUPOKUM TMimaHuM nepecunioM (3,5 KM), B SKOMy pO3TalIOBaHO
KaHaJl, 1110 TIepiOANYHO 3B’53y€ JUMaH 3 MopeM. KiliMaTHuHi 3MiHM Ta
BIUIMB aHTPONIOTEHHHX (DAKTOPIB HA EKOCUCTEMY JIMMAHYy MPU3BOJSATH
OO 3HAYHUX 3MiH TiIPOXIMIYHMX MapaMeTpiB, Hacammepel 10
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MIIBHUINEHHS COJIOHOCTI BOIW. Y TIEPIIiil MeKaji CTOJITTS COJOHICTh
3HaxoawiIack B Mexax Big 17 mo 21%o [3]. 3a ocranni 20 pokis
comoHictp 3pocna Ha 10%o, ¥ mig dYac HAMIOTO IOCIHIKEHHS
KOJUBaHHS COJIOHOCTI 3HaXOAMJIACh B Mekax BiZl 27%o 10 32%o (mami
0 COJIOHOCTI JIt00’s13HO Hajxana k.r.H. IMB Boratosa 10.1.).

Meroro pobGotn Oyno BHSBIEHHS 3MiH BHIOBOTO CKJIaay
¢itormanktony TJI B ymMoBax 3poCTaHHS COJIOHOCTI BOAM Ta
0COOJIMBOCTI HOrO YrpymnoBaHb Ha CydacHOMY etari. Matepiajaom
JaHoi poOoTu € 69 KinbKicHUX Tpo0 (ITOIIAaHKTOHY, 310paHuX Mmij
9yac TPhOX OCHOBHHUX 3HOMOK (TpaBeHb, KOBTeHb 2021 p. i BepeceHb
2022 p.) Ha 5 po3spizax Big BepxiB’s Ao miBneHHii wacturi TJI, i 1BOX
JOJATKOBUX 3HOMOK (BepeceHb 2021 p. i cepniens 2022 p.) y cepeanii
YaCTHHI JINMaHYy.

Y nochimkeHHsx, npoBeaeHux y 2001-2015 pp., Oyno
BUSIBJICHO, 1[0 OCHOBY BHJIOBOTO CKJIaay NPEACTABISIIM JiaTOMOBI
BOJIOPOCTi, SKi pa3oM 13 I[iaHOMPOKapioTaMu TMepeBaKaId 3a
YHCENBHICTIO, ajleé 3a [EBHUX YMOB BiJ3Hayalucs CHajlaxu
yucenbHocTi auHOQmarenst [1, 2, 3]. B pesynaprari Hammx
JIOCITiDKeHb  OyJo 3HadimeHo #  imeHTudikoBano 109 Bumis
BOJIOPOCTEH, Malike MOJIOBUHY skuX ckiananu Dinophyceae (51 Bun).
Bacillariophyceae Oymm mnpencraBneni 30 Bumamm. Takox Oymo
3apeectpoBano Cyanophyceae (14), Euglenoidea (3), Chlorophyta (6),
Ochrophyta (2) i Haptophyta (1 Bum). 3nauna vactuHa BuuiB (33
Bun) HaBenena st TJI Brepre: 3 Buam Bacillariophyta (Diploneis
subovalis Cleve, Proboscia alata (Brightwell) Sundstrom,
Rhizosolenia setigera Brightwell); 23 suau Dinoflagellata (Akashiwo
sanguinea (K.Hirasaka) Gert Hansen & Moestrup, Alexandrium
tamarense (Lebour) Balech, Amphidoma languida Tillmann, Salas &
Elbriachter, Dinophysis acuminata Claparede & Lachmann,
Dinophysis baltica (Paulsen) Kofoid & Skogsberg, Dinophysis fortii
Pavillard, Dinophysis sacculus F.Stein, Gonyaulax cochlea Meunier,
Gonyaulax minima Matzenauer, Gonyaulax spinifera (Claparéde &
Lachmann) Diesing, Lingulodinium polyedra (F.Stein) J.D.Dodge,
Pentapharsodinium cf. tyrrhenicum (Balech) Montresor, Zingone &
Marino, Peridinium quadridentatum (F.Stein) Gert Hansen,
Prorocentrum cf. balticum (Lohmann) Loeblich Ill, Prorocentrum
compressum (Bailey) T.H.Abé ex J.D.Dodge, Prorocentrum lima
(Ehrenberg) F.Stein, Protoperidinium brevipes (Paulsen, 1908)
Balech, Protoperidinium  divergens  (Ehrenberg) Balech,
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Protoperidinium globulus (Stein, 1883) Balech, Protoperidinium
granii (Ostenfeld) Balech, Scrippsiella acuminata (Ehrenberg)
Kretschmann, Elbrachter, Zinssmeister, S.Soehner, Kirsch, Kusber &
Gottschling, Tripos berghii (Gourret) F.Gomez, Tripos fusus
(Ehrenberg) F.Gomez); 3 sBuam Cyanobacteria (Jaaginema
angustissimum (West & G.S.West) Anagnostidis & Komarek,
Kamptonema chlorinum (Kiitzing ex Gomont) Strunecky, Komarek &
J.Smarda, Kamptonema laetevirens (H.M.Crouan & P.L.Crouan ex
Gomont) Strunecky, Komarek & J.Smarda); 2 Bumu Chlorophyta
(Monoraphidium cf. komarkovae Nygaard, Pseudoschroederia cf.
robusta (Korshikov) E.Hegewald & E.Schnepf); mo omnomy Bumy
Ochrophyta (Ollicola vangoorii (W.Conrad) Vers) i Haptophyta
(Braarudosphaera bigelowii (Gran & Braarud) Deflandre).

3a mepion nociikeHHs B akBaropii TJI «UBITIHHA» BOIU
BUKJIIMKAIH HeiNeHTH()IKOBaHUH BHUJ IMIKOIUIAHKTOHY Ta 6 BHUJIB
MikpoBogopocrteii. [likorumankron HaBecHi 2021 p. y BepxiB'T mumany
csaraB yncenbHocTi 620,18 muH. ki1 (Giomaca 1,21 mr-r?), iHmmmun
BuzamMu Oynm Prorocentrum micans (6iomaca 20,43 mr-ot), P. lima
(1,07 mr-al), Euglena cf. hemichromata (5,55 mr-r?), Euglena cf.
granulata (1,52 mr-ol), P. alata (2,67 mr-?) i Chaetoceros affinis
(1,07 mr-). Bugm, siki paninie BKa3yBaauCs SK MacOBi Ta BUKIMKAJIHU
«UBITIHHS» [3], 32 TIEPioj CIOCTEPEIKEHHS BUSBIICHI HE OyJIu.

YrpynoBaHHs (iTOIUIAaHKTOHY (OPMYBAJIOCh Ha OLIBLIOCTI
CTaHI 3a pPaxyHOK 3HAYHOTO JOMIHYBaHHS OJIHOTO 3 BEJIHMKHX
TAaKCOHIB. Y TIBHIUHI YacTHHI y pOJi JIOMIHAHTIB BHCTYIAIN
MOTIEPEMIHHO TUHOMIIATENSATH Ta €BIVICHOBI BOJOPOCTI, CKIAIA0YN
Bix 86 n0 100% umcenpHOCTI. Y cepenuiii Ta miBaeHHid yactuni TJI
rpu OiNbII PI3HOMAHITHOMY BHIIOBOMY CKJaji nuHodmarenstu Oyiu
JOMiHyI0UMM TakcoHoM 45% mpo6 (ix yacTka B IMX Mpodax y
cepenuboMy ckiana 92,6% i1 Hepiako mocsrana 100% 4ducenbHOCTI).
JloMiHyBaHHS 1iaTOMOBHX BOAOpPOCTEH peectpyBasiocs B 29,5% mpoo,
Jle CTaHOBWJIO B cepenHboMy 83,1% umncensHOCTI (ITOTUIAHKTOHY;
NepeBaKaHHS ©BIVICHOBUX Bif3Hadaiocs B 15,9% mpob, ne ix
YHCEIbHICTh Y cepeanboMy craHoBwia 90,9%. Takum yuHOM, Y
BUJIOBOMY ckiaai ¢itommankrony TJI B mutoMy mnepeBaxanu
JuHOGUIATeIsITH (OCHOBY YMCEIBHOCTI Y MOPSAKY 3MEHIICHHS iX A0
cranoBuiu  P. micans, Prorocentrum cordatum, Scrippsiella
trochoidea, Heterocaspa triquetra), ta esrienosi Bomopocti (E. cf.
granulata, E. cf. hemichromata). [ns GarathoX HpeaCTaBHUKIB ITUX
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TaKCOHIB BJIACTHBE MIKCOTpO(pHE XapUyBaHHS, TOMY IJISl yTPYIIOBaHHS
(hITOTUIAHKTOHY B IJIOMY XapaKTepHE MepeBakaHHS MiKCOTPOGHOro
kommoHeHTy. Kpim Toro, B exocuctemi TJI BusaBneHo 8 BHIIB
JUHOGIIATENSIT, 3AaTHUX 32 MIEBHUX YMOB MPOJYKYBaTH TOKCHUHH, Mis
AKHX MOXKE iHTiOyBaTH PO3BHTOK BHIIB-KOHKYPEHTIB 1 Xap4oBY
aKTHBHICTh 300IUIAHKTOHY, IO JKHUBHTHCS MIKpoBOgOpocTsMH. [lo
MOTEHLITHO-TOKCUYHUX BUAIB BigHocuthes P. cordatum — sun, mio €
cy0noMiHaHTOM 200 TOMIHAHTOM B PI3HHAX pallOHaX akBaTOPii TUMaHy
1 30aTHUH JOocATaTH 3HAYHO BHCOKOI YHCENBHOCTI (MakCHUMajbHa
YrCeNbHICTh Y ceprini 2022 p. — 10 0,11 mun. kin.-ml).

[lepeBaxkaHHS MIKCOTPO(HOTO KOMIIOHEHTa B YIPYIOBaHHI
GITOTUIAaHKTOHY —BiIOYBarOThCS 3a3BMYaii B yMOBax 3HAYHOTO
BIIXWJICHHS y BOJHOMY CEpEIOBHINI cCIiBBiIHOIIEHHS Pendinma Bin
onrtumanbHoro. Ilpu piBHi croiBBigHomeHHs N:P menme 4.4:1
PO3BHUTOK IUIAHKTOHHUX OpPTaHi3MiB JIMITYETbCS a30TOM, BHACIIZOK
4Yoro mepeBary HaOyBarOTh BHIW, 37aTHI BUKOPHUCTOBYBaTH KpiM
PO3YMHHUX MiHEpaJbHHUX (OPM iHIINI JHKepena MOXHMBHUX PEUOBHH
[4]. Hocmimkenns, npoBeaene B okpeMi poku 3 2001 mo 2011 pp. [1],
MoKasaiu, 1o 3HaueHHs crhiBBigHomenHss N:P y TJI BapiroBamu Bif
0,05 1o 0,30 mis minepanbaux 1 Big 1,04 mo 8,20 mis BaioBux Ghopm
azoty Ta ¢ochopy. MoxknuBo, chamaxu PO3BHTKY BHIIB 3
MlKCOTpO(l)HI/IM TUIIOM XapyyBaHHs B IOTIEpEHI pokH 131)16yBan1/1c;1
came B riepiof] nedinury a30Ty 3a PAXyHOK HH3bKOTO CITiBBiJTHOILICHHS
N:P, a Ha cyyacHOMy eramni mojiOHa TEHAEHIS y CIiBBiIHOLICHHI
OCHOBHHX €JIEMEHTIB MIHEpaJbHOTO JKUBJIEHHS 30epirmacs i
HOCHJIMJIACS, IO MPU3BENIO A0 NMEepeBaKaHHS MIKCOTPO(HUX TIpym y
(bITOTUIAHKTOHI, 3apeecTpoBaHe B OCTAHHIH Jac.

Criucok mitepatypu

5. 3otoB A. b., boraroBa }). WM. BiusHue H3MEHYHUBOCTH
cojepkaHusi ~ OMOTCHHBIX  BEUIECTB  HAa  CTPYKTYpY
¢uronnankToHa THUIHMTYNBCKOTO JIMMaHa B BECEHHE-JIETHHUM
nepuoj./ HaykoBui BICHHK Y3KrOpOJICHKOTO YHIBEPCHTETY.
Cepis biomoris, Bun. 32, 2012. C. 24-34.

6. CuirippoBa A. O., boratoa 0. [. ®itomnankron
THUIITYIECHKOTO JTUMaHy B YMOBaX 3MIiHH PEKHUMY COJIOHOCTI.
//Mopcbkuii exonoriuauii xxypHai. 2020. Ne 2. C. 31 — 38.

7. Tepenbko JLM. [InaHKTOHHBIE MHUKPOBOJIOPOCITH
Tunmurynsckoro nmumana. //Exonoriuna 6e3neka npubepexHol
Ta menb(PoBOi 30H Ta KOMIUIEKCHE BHUKOPHCTaHHS PeCypCiB
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mensdy. 36. Hayk, mpamnb. CeBacromons, 2005. Bum.12. C.
622 — 631.

8. Glibert P.M., Burkholder J. M. Harmful algal blooms and
eutrophication: “strategies” for nutrient uptake and growth
outside the Redfield comfort zone. Chinese Journal of
Oceanology and Limnology. Vol. 29. No. 4. P. 724-738, 2011.

YAK: 581.5:581.52:582

EKOBIOMOP®OJIOI'TYHI I'PYIIM TPICHOBOJHUX
MOKPUTOHACIHHUX T'I/TPO®ITIB YKPATHA

IHoropenosa M. C.

IactutyT rigpobionorii HAH Ykpainu
E-mail: chertkovams1988@agmail.com

[MousaTTa «rigpodiTh» BHepiie Oylo BXHUTO NaBHHOIPEIBKUM
¢inocopom TeodpacToM, KUA PO3YMIB Mij IIUM TEPMiIHOM POCIIHHH,
ki OynHM TIOBHICTIO 3aHypeHI y BOXy. 3 TOr0 dYacy TpHUBAaIOTh
apryMeHTOBaHi JUCKyCii 3 TMpPHBOAY TOTO, SIKi camMe pOCIHHU
BITHOCHTH 10 TiApoiTiB, amKe BOHU BOJOJIIIOTH BHCOKOIO
MIHJIUBICTIO 1 MOXYTh CYTTE€BO 3MIHIOBATH CBill Ta0iTyC BHAcCHiIOK
3MIHH PiBHS BOAM a00 BUCHXAHHS YaCTHHU BOJOWMH. MU PO3yMieMO
mig rigpodiTaMu POCIWHH, SKi Ty)Ke TICHO TOB’S3aHI 3 BOJHUAM
CEepeIOBUILEM: MOBHICTIO a00 YacTKOBO 3aHypeHi, a0o IiaBaroui Ha
HOBEPXHI BOJM, YaCTO OTPHMYIOTh IO)KUBHI peYOBHHH 0€3 JJOIIOMOTH
KOPEHEBOI CUCTEMH, He MalOTh MPOJUXiB a00 iX KUIBKICTh 3HWKEHA,
4acTo MarTh CIaOKOpPO3BMHEHY MEXaHiuYHy TKaHUHY (0 HHUX
BiTHOCHMO TaKOX Ti BUJIH, SIKi MAlOTh OKpEMY BOJHY (opmy 3 ycima
nepepaxoBaHUMU O3HAaKaMH Ta Ha3eMHY, 3 MPUCTOCYBAaHHSIMHU JIO
HA3eMHOTO CITIOCO0Y JKHUTTH).

CrBopeHHs1 knacu(ikaliiHUX cXeM TrigpodiTiB, NOKIMKaHE
Kpaiie 3po3yMITH Ta ONHCATH CTPYKTYpPY YIPYIOBaHb, IOCIHIiIUTH
3aKOHOMIPHOCT] PO3IMOBCIO/KEHHS Ta B3a€EMOJIiT MiX Ti[poOiOHTaMHU,
TaKOX € JHUCKYCIHHUM 1 iCTOpUYHO 0a3yBajnocsi Ha Pi3HUX O3HAKaX,
HanpHUKIaa: po3TallyBaHHi  OpyHbOK  BIATBOpeHHs  (cucTema
PayHnkiepa), mojoXeHHI BiTHOCHO BOAHOTO A3€pKaia Ta EKOLUKIIIB
BoaHoro cepezosuiia (I[lendayHnn 3anmponoHyBaB Moija Ha 3aHypPEHi,
MOBITPsiHO-BOAHI Ta taBatoui; [eitme C. Ta Jybomna M. B.
3alpONOHYBANIM TMOAIOHMH TMONT alie IHIIOK TEePMIHOJOTIEI
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eyrigatodita, aeporimatoditn Ta TUIEHCTO(DITH), CYKYITHOCTI
Mopdooriyaux o3Hak (len Xapror 3anpononyBas noaia Ha 11 rpyn
i3oetuay, enoxaeinu tomro) ta iHmi [1,3]. OmHak y BCIiX IMX CHCTEM €
HENOJIKHU, AKi MOJSraloTh B TOMY, LIO JEsSKi BUAW MOXKHA BiIHECTH
ozpa3y 10 ACKUIBKOX KaTeropiid, a IHKOJIM BUIU MOXKYTh 3MiHIOBATH
CBOI0 TIPUHAICXKHICTh IO TPYNH B pi3HI CE30HH ab0 EKOIMKIIN
BOJIHOT'O CEpeIOBHIIIA.

Hamu mpomonyetbes kimacudikamiiHa cuctema riapodiTiB Ha
ocHOBI ekobiomopd. Ilix uumM TepMmiHOM po3ymieMo Tpymy BUAIB 3
noaioHor Mopdortoriero Ta ekosnoriero [2]. Buan 06’eqHaHi B rpynu B
nepiury depry 3a MopdosorigHoro OyZOBOIO BETETATUBHUX OPTaHiB,
OCKIUTbKY TeHEpaTHBHI OpraHu Y BOJHHUX POCIMH MOXKHA CIIOCTEpiraTu
moBoJdi pimko. B maHiit po0oTi BpaxoBaHI TIIBKH MOKPUTOHACIHHI
rizpoditTi, xoua A0 TiApoQiTIB MOXKHA TaKOX  BiJHECTH
NPEACTABHUKIB 1HIINX CYJUHHUX POCIHH, MOXIiB Ta BOJIOPOCTEH,
OJTHAaK OCKIJIBKHU iX OyZ0Ba JEmo BiApi3HIIOTHCS, HA HANIy ITyMKY X
BapTO PO3MIISIATH OKPEMO.

IHoxpuronacinHi rigpoditTn YKpainu Hamu Oynu ToaiuIeHi Ha 3
TpyNU: 3 TOBHOIIHHUM CTeOJIOM Ta CYIUIBHAMH JIUCTKAMH; 3
MOBHOI[IHHUM CTE0JIOM Ta PO3CIYCHMMHM JIMCTKAMU; PO3ETOYHi, Oe3
nmoOpe BupakeHoro crtebna. KokHa 3 IUX Tpym MOZiNAeThCS Ha
HiATPYH TakoX 3a MOP(ONOTiYHUMHU O3HAKaMH, OJHAK OTPHMaHi
MiATPYITN TAKOXK HAJAIOTh MepeBary MoAiOHNM MiCIIe3pOCTaHHSIM.

PocnuHM 3 TOBHOWLIHHMM CTEOJIOM Ta CYLUIBHUMH JHCTKaMU
MU pO3IUIIEMO Ha TPH WIATPYNH: POCIMHM 3 4YepropuM abdo
CYHNPOTHUBHUM JIMCTKOPO3MIIIEHHSM Ta OUIBII-MEHII [IHPOKUMHU
JUCTKaMU (10 Hel BITHOCATHCS MIMPOKONUCTI paecHukn Potamogeton
natans L., P. perfoliatus L. ra supunnumi Callitriche hermafroditica
L., C. palustrsis L.; mms miei rpynu xapakTepHa retepodimis uis
0arathOX BHUJIB); POCIMHA 3 YEProBUM abo0 CyNPOTHBHHUM
JHUCTKOPO3MILIICHHSIM Ta BHOBXEHHMH BY3bKUMH JIHCTKaMHu (CIOAM
BIJHOCHMO BY3BKOJIMCTI PIECCHHMKH Ta pyrmiesi: Potamogeton pusillus
L., Ruppia maritima L.); pocimHH 3  MyTOBYacTUM
aucTKOpo3MinieHHsM (Hanpukian, Elodea canadensis Michx, Najas
marina L., Zannichelia palustris L.).

Pocnunu 3 mOBHOLIHHKMM cTEOJIOM Ta PO3CIYEHUMH JIMCTKAMH
TaKO)X MOYKHA PO3AUTUTH HA TPH MIATPYIN: POCIWHH, IO MICTAThH
JOBYl MyXupli (0 HHUX BiTHOCAThCS MYXMPHHUKH Ta albJpOBaH]IA,
nanpuknan Utricularia vulgaris L., Utricularia bremii Heer,
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Aldrovanda vesiculosa L.); pocauHmr 3 OLIBII MEHII OJHAKOBHMHM
posciuennmu Juctkamu (Ceratophyllum demersum L., Myriophyllum
spicatum L.); pi3HOMKCTI POCIHHH, Y SKAX X04a O YacTHHA JIUCTKIB
po3ciueHi (10 Hei BiIHOCATBbCS MNpPEACTaBHUKH poay Batrachium:
Batrachium aquatile (L.) Dumort. , B. circinatum (Sibth.) Spach).

OcraHHsl Tpyna — POCIUHH PO3eTOYHI (3 BKOpPOYCHHM abo
HEBUPAXECHUM CTE0JIOM) TakoX BKIIOYaE B cebe 3 miarpymu: 3
CYLIIFHUMH JIMCTKAMH HeBKOpiHeHi (Hampukian Lemna minor L.,
Wolffia arrhiza (L.) Horkel ex Wimm ); pocnuHu BKOpiHEHI 3
HMIUPOKUMH JHCTKaMu (mpukiagu Takux pociuH: Nuphar lutea L.,
Nymphaea alba L.); pocnuan BKOpiHEHI 3 BHIOBKECHUMH JIUCTKAMHU
(ue Taxi Buaum six Vallisneria spiralis L., Litorella uniflora toro).

OTxke, I TPICHOBOMHUX MOKPUTOHACIHHUX TiAPOQiTiB
Ykpainn Hamu OyJI0 BUAIJICHO TpU TPyNd Ta JEB’STh MIATPYH, Ha
OCHOBI MOpP(QOJIOTiYHUX Ta EKOJOTriyHuX o3Hak. L[i rpynu moxxHa
BUKOPHCTOBYBATH [JISl aHAN3y BIUIMBY a0IOTHYHHX Ta OlOTHYHHX
(axkTOpiB Ha BOJHI POCIMHH Ta BUBUEHHS POCIMHHUX YIpYyNOBaHb. B
poOOTi HE PO3TIIAHYTI MPEACTABHUKU IHIINX TAKCOHOMIYHUX TPyH Ta
IHIIMX EKOJIOTIYHUX TPYI, IO IOB’S3aHi 3 BOJHHM CEPEIOBHUILEM
(30kpema renoditn), e noTpedye MoJANbIIUX JOCTIIKCHb.
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baciBkyTchke BOJIOCXOBHINE, SKE PO3TAllIOBaHE B MicTi PiBHe,
3a3Ha€ MOCHJICHOTO aHTPONOTCHHOTO THCKY, IO BiJJOOpaXKAETHCS Ha
BCiX KOMIIOHEHTaX BOJAOIMH, POTE, HAUIIEPIINM 1€l BIUIUB BiUyBae
NEepBUHHA JIaHKa — (iTOIUIAaHKTOH. Pearyroun Ha 3MiHy cepeqoBHUIIA
BJIACHOTO TIPOXKHBAHHS MepeO0yJ0BOI0 CTPYKTYPH YIPYIOBaHHS
¢bITOMIAaHKTOH BigoOpaxkae OCOOTWBOCTI  BHYTPIITHHOBOJIOMMHHX
MpOIIeCiB Ta piBeHb 3a0pyAHEHHS BOJOCXOBHUIIA.

Bin6ip npo0 ¢iTornaHKTOHY 31iHCHIOBAIM BIPOJOBXK YEPBHS —
xkoBTHS 2022 p. Ha pguHII  bBaciBKyTCBKOrO  BOJIOCXOBHINA
(50°36'07.8"N  26°15'01.3"E).  TakcoHOMiuHAa  HOMEHKIATypa
BOJIOPOCTEH  TpeACTaBlieHa  BIANOBIAHO JO  MDKHApOJHOTO
enekTpoHHoro Karanory AlgaeBase [1]. OuinroBaHHs SKOCTI BOIH 32
BUIaMHU-IHIUKATOpaMu IpoBeaeno srigmo [4; 6]. Campobionoriuna
OIlIHKa SKOCTI BOAM HaBeAeHa 3a MeronoMm Ilantne-Bykk y
moaudikarmii Crnageueka [5]. XapakTepuCTHKy iHAMKATOPHHX BHIIB
3aificHeHo 3a aBTopamu [4; 6].

VY (ditorankToHi baciBKyTChKOro BOIOCXOBHIIA BUSBICHO 121
BUJ BOJOPOCTEH, SIKi TpelacTaBleHi 125 BHYTPINIHBOBUIAOBHUMU
TakcoHam¥ (BBT) 3 HOMEHKJIATYpPHHM THUIIOM BHAY BKIIOYHO, SIKi
HaiexkaTh 10 84 poxi, 45 poauH, 29 nopsakis, 12 kmacie Ta 8
sigmimie  (Chlorophyta — 48(50), Bacillariophyta — 33(34),
Cyanobacteria — 16(16), Euglenozoa — 15(16), Miozoa — 4(4),
Ochrophyta — 3(3), Cryptophyta — 1(1) Ta Streptophyta — 1(1)) [2].

Inmekc  OlojOriYHOrO  pI3HOMAHITTS — (ITOIUIAHKTOHY 34
6iomacoro ctaHoButh 0,62—5,07 6iT/mr, a 3a yucenbHicTiO — 2,13-4,50
0iT/ex3, MmO CBIAYUTH PO CKIATHICTH OpraHi3amii yrpyrnoBaHHS.
3aranom, (iTOIUIAHKTOH BOJOCXOBHIIA JOCUTh Oaratuii 3a BUIOBUM
CKJIaJOM 1 XapaKTepH3YEThCS TMOJIIJOMIHAHTHOIO  CTPYKTYPOIO
(4epBeHBb-BEpECEHB) 3 TIEPEXOJOM JIO OJIroJOMiHaTHOI (KOBTEHB), a
OCHOBHHMH CTPYKTypoyTBOprotounmu Bimminamu € Chlorophyta
(40,0% Bin 3aranpHOi KinbkocTi BuaiB), Bacillariophyta (27,2%),
Cyanobacteria (12,8%) ta Euglenozoa (12,8%).

Haii6inein npencrasneni nopsaku Sphaeropleales, Euglenales,
Chlorellales, Bacillariales, Synechococcales, Nostocales,
Chlamydomonadales,Cymbellales, Stephanodiscales, Naviculales,
Fragilariales Ta Licmophorales (Bin 3 1o 34 Bu/iB Ta BBT).

[MpoBimHi  poauHU  CcPOpPMOBAHI  HACTYIHHM  YHHOM:
Scenedesmaceae (17 sunis), Bacillariaceae (8 suxis), Euglenaceae (8
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sBuniB), Phacaceae (8 Buais), Hydrodictyaceae (6 BumiB),
Selenastraceae (5 sumis), Chlorellaceae (5 sumis), Oocystaceae (4
Bunm), Stephanodiscaceae (4 Buam), Aphanizomenonaceae (4 Buan),
Merismopediaceae (3 Bumu), Chlamydomonadaceae (3 Buam),
Cymbellaceae (3 summ), Ulnariaceae (3 summ) ta Naviculaceae (3
BHIIN).

HaiiGinbmuM  BUIOBUM  PI3HOMAHITTSAM  BiJJ3HAYAETHCA  PiJl
Bacillariophyta — Nitzschia (7 BuniB). Cepen Chlorophyta naii6inbm
npezcrasieri pogu Desmodesmus (6 sumis), Scenedesmus (4 Bumn) i
Tetradesmus (3 Buam). Cepen Euglenozoa Haiibinbiie BumoBe
pisHoMaHiTTs MaroTh poau Phacus (4 summ), Lepocinclis (3 Buan) Ta
Trachelomonas (3 Buau). Pin Merismopedia Bimxminy Cyanobacteria
Hamigye 3 BUIH.

YucenbHicTh (ITOMIAHKTOHY 3MIiHIOEThCS Bij 4654 Tuc. kin/am®
y 4epBHi 10 14212 Tnc. kn/am® y ceprHi. BHCOKOI UMCENBHICTIO
BUPI3HAIOTHCS BUaM Biaminy Cyanobacteria — Microcystis aeruginosa
(Kiitzing) Kitzing (10,1%), Aphanizomenon flos-aquae Ralfs ex
Bornet & Flahault (10,5-32,2%), Synechococcus elongatus (Nageli)
Nageli (10,7%), Cuspidothrix issatschenkoi (Usachev) P.Rajaniemi,
Komarek, R.Willame, P. Hrouzek, K.Kastovska, L.Hoffmann &
K.Sivonen (11,6-31,2%), Merismopedia tranquilla (Ehrenberg)
Trevisan (12,2%), Raphidiopsis setigera (Aptekarj) Eberly (17,2%), a
3 Bigniy Bacillariophyta — Stephanodiscus hantzschii Grunow (16,9—
65,4%).

Biomaca ¢itomnankTony Bapitoe Big 0,8732 mr/am® y nunni 10
90,4828 wr/mm° y JkOoBTHi. Bucokoi ©Oiomacw [ocAraroTh BHIH-
nmominanTy 3 Bimmiay Cyanobacteria — A. flos-aquae (10,6-12,4%), C.
issatschenkoi (10,2-14,5%), 3 sigminy Euglenozoa — Trachelomonas
woycickii Koczwara (11,1%) Ta 3 Bigginy Bacillariophyta — Ulnaria
acus (Kiitzing) Aboal (10,8%), Nitzschia subtilis (Kiitzing) Grunow
(10%) ta S. hantzschii (51,1-92,9%). JlomiHyBaHHS 3a YHCEJbHICTIO
ta Olomacoro S. hantzschii cBiguuTh TpO 3pOCTaHHS CTyINEHS
TpodHOCTI BaciBKyTCHKOTO BOJOCXOBHIIA BOCEHH [2].

Peakiiist piTOIIAHKTOHY Ha 3a0pyAHIOIOYI PEUOBHUHH JIO3BOJISE
MPOCITIIKOBYBaTH 3MIHH SKOCTI BOAM 3a BHUIOBMM CKJIagoM. Y
BOJIOCXOBUIINI  BUSBICHO 88 BHIIB, SKIi € IiHAHKATOpaMu
Micte3poctadb. Cepell HUX IJIAHKTOHHO-OSHTOCHI ckjanarTh 43%,
IIaHKTOHHI — 24%, a GenrocHi — 9%. 69 BuAiIB € iHAMKATOpaMu
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peodinbHOCTI 1 HacuuyeHHs Boau kucHeM. Cepen Hux 75% BUIB-
IHJMKATOPIB MOBUTLHOTEKYYHX BOJ 3 CepelHIM piBHeM KHCHIO, 19%
CKJIaJaf0Th BUIM CTOSYMX BOJ 3 HU3BKUM piBHEM KHUCHIO, 3% — BUIH-
IHAMKATOPH IIBUAKOTEKYYHX BOJA 3 BHUCOKHM piBHEM KHCHIO, 2% —
aepodinbHi Buan. [HOUKaTOpH ramoOHOCTI mpencraBieHi 60 BHIaMH.
3 uux, 85% — npicHoBoaHi Buau inaudepentn, 10% — ranodiau, 3%
— me3oranodu, 2% — ramodobu. 42 BUIU € IHIUKATOPAMH aKTUBHOL
peakuii cepenosumia (pH). Cepen nux 60% — inaudepentn, 36% —
ankampimu, 2% — amumodimm Ta 2% — ankamibiontu. Bumis
IHAMKATOPIB TEMIIEpaTYpPHOTO PEXUMY BuUsiBiIeHO 22 Buau. Bomopocri
nomipHoro mianazony (50%) Ta eBpurepmui (50%) mnpeacTaBieHi
onHakoBo. Cepell BUIIB-IHANKATOPIB TUITY KUBIICHHS T4 BiTHOIICHHS
0 KITBKOCTI HITPOTEHBMICHUX OpraHIYHHX CIOMYK HaWOimbIna
KIBbKICTh  aBTOTPOdiB (52%), 10 BUTPUMYIOTh MiABHUILNEHI IX
koHIeHTpalii. KimpkicTe aBTOTpOdiB, MO PO3BUBAIOTHCS 32 HU3BKOT
KOHIIEHTpAIlil HITPOTeHBMICHHX OPTaHIYHUX CIONYK Ta OONIraTHUX
rereporpoiB, SKi PO3BUBAIOTHCA Y BOAL 3 MiJBUIICHHM IXHIM
BMmictoM oaHakoBa (o 19%). Takox 3adikcoBano 10% Buuis
(hakynbTaTUBHUX TeTepoTpodiB, sKi PpO3BUBAIOTHECA Yy BOAI 3a
NEePiOTUYHUX MiABUIICHD KOHIIEHTPALil HITPOTCHBMICHUX OpPTaHIYHUX
cronyk. Buwmamu-iHAMKatopamu OpraHidyHOro 3a0pyaHeHHS € 23
Buan. 3 HUX, 61% craHoBuATE eBpucanpoOu, 30% — campokceHu
(inmgukatopu umcroi Bomu) Ta 9% — campodinu (iHZMKaTOpU
3a0pyaHenoi Boau). Cepes iHAMKATOpiB TPodHOCTI 3aikcoBaHO 33
Buan. Cepen Hux 30% — me3oeBTpodHI BUAM, OJiromMe30TpodHi Ta
me3otpodHi Bumu mo 18%, 12% — esrpodHi, 9% — wmHUpOKOi
aMILTITYM TPOPHOCTI, a TakoX 10 6% — TinepTpodHi Ta omirorpodHi
[3].

Y  BomocxoBumii  3adikcoBaHo 85  BUAIB-IHIUKATOPIB
canpoOHocTi 3a cucremoro [lantne-byk y moaudikanii Cragedeka.
Cepen mux 51% craHoBIsITh BUaM Oera-Me3ocarnpobiontu, 18% —
oniro-anbda-me3ocanpobiontu, 8% — omiro-Oera-mezocanpoOioHTH,
7% — anbda-onirocanpobiontu, 5% — omirocanpobionTtu, 5% — Gera-
osirocanpo0iontH, 4% — Oera-anbda-mesocanpobiontu, 1% — osiro-
KkceHocanpobiontn Ta 1% —  anbda-mesocanpobionTtH. Y
BaciBkyTCbKOMY BOZOCXOBHILI BUSBJICHI BUIU—IHAMKATOPH YOTHPHOX
kiaciB. HaiiGinbm npeacrasneHi uau-inaukaropu Il kmacy sikocti
Boau (65%). Bumu-ingukaropu II kimacy sSIKOCTI BOAM CTaHOBJISATH
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12%. Tnnukatopu 1 Ta IV kxnacy sixocti Bogu cknagaots 1% ta 7%
[3].

DnopUCTUUHUI CIIEKTP IUIAHKTOHHUX BOZOPOCTEN
baciBkyTchkoro Bomocxosuma (opmyersest Bimainamu Chlorophyta,
Bacillariophyta, Cyanobacteria ta Euglenozoa. Brnpomosxk uepBHs-
BepecHS (DITOINIAHKTOH Ma€ TOJiJOMIHAHTHY CTPYKTypy. Bumm-
JIOMIHAHTH 32 YUCEJBHICTIO Ta 0i0MacOI0 HaWJacTillle MPeICTaBICHI
Buamu Bigninie Cyanobacteria ta Bacillariophyta. V ¢itonnankroni
baciBKyTChKOTO BOJOCXOBHINA TMEPEBAKAIOTH IUTAHKTOHHO-OEHTOCHI
(43%) BuAM, TOBUTBHOTEKYYl 33 HACUYCHHSIM BOJU KHCHEM 1
peodinbHicTIO (75%), iHAUGEPEHTH 3a BIJHOIICHHSIM JI0 TaJlOOHOCTI
(85%) ta pH (60%). Haiibinpmmii BiACOTOK BHIIB NpEACTaBICHHUN
aBroTpopamMm, MO  BUTPUMYIOTh  MIJIBUIICHI  KOHIEHTpAIl
HITPOTEHBMICHUX OpraHiyHux cronyk. Cepen BHIIB-iHIMKATOPiB
opraigHoOTro 3a0pynHeHHS BoX (3a cucrteMoro Baranabe) HaiiOinmbime
eBpucanpo0iB (MoMipHO 3a0pyAHEHI BOIM), a 3a cuctemoro [laHTie-
Bbyx (B Mmogudikanii Crageueka) — 6eta-Me30carpobioHTiB. 3a piBHEM
opraHiyHoro 3a0pymHeHHS 3rigHo cuctemu [lanTie-byk (B
momudikamii Criamedeka) Boma baciBKyTCBKOTO — BOJIOCXOBHINA
Hanexuth 110 I knacy skocti (moMipHO 3a0pyaHEHa).
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OUYMIIEHHA TEPHOINIVIBCBKOI'O CTABY BIJl BAXKKUX
METAUJIIB 3A JOIIOMOI'OIO MIKPOBOJOPOCTI
CHLORELLA VULGARIS

Ygaawk I'. B., I'pydinko B. B., Tuxa C.5.

TepHOMiNBCHKHIA HAITIOHANBHAN TIearOT1YHU YHIBEPCUTET IMEHi
Bonogumupa I'naTioka
E-mail: 0986372888g@gmail.com; v.grubinko@gmail.com;
tycha@gmail.com

Bomni exocuctemm VYkpailHH HUHI 3a3HalOTh 3HAYHOTO
TEXHOTEHHOTO  HABAaHTKECHHs. 3a0pyIHEHHS Ta BUCHAXKCHHS
aKkBaTOpii MpPICHOBOAHMX PIYOK Ta CTaBKIB MNPHU3BOAUTH J0O
TIOTIPIIIEHHS] €KOJIOTIYHOTO CTaHy MPUOEPEeKHUX PAHOHIB 1 3HIKEHHS
iX pekpearriitnoro nmorexmiany [11].

3a0pyIHEHHSI BOJW BAKKUMHU METalaMu CIIPUYUHEHE IBUAKOIO
iHayCcTpiamizamiero Ta ypOaHizamiero. BumaneHHs 1OHIB BaKKHX
METaJIiB 3 IPUPOAHOI BOJIM Ma€ MEPIIOYEProBe 3HAYCHHS ISl YUCTOTO
HaBKOJIMIITHLOTO CEPeIOBHINA Ta 370POB’S JIIOAUHHU, OCKIIBKH METaIN
K TPaBUJIO TOKCUYHI Ta KaHIEPOTeHHi. AJcOpOIlis € OmHUM i3
HalleeKTUBHIIMX 3ac00iB OuuWIIeHHA 3a0pyaHeHux Boj. llpomec
azcopOIlii Mae Taki mepeBaru, K JOCTYIHICTh, HU3bKa BapTiCTh 1
exoJtoriunicTs [13].

AKTyanbHUMHU € JIOCIH/DKCHHS, L0 TIOB’s3aHi 3 BUBYCHHSIM
PEaKTHBHOCTI Ta CaMOIIATPUMAaHHS YTPYIOBaHb TiPOOIOHTIB, SKi
3a0€e3MeuyoTh MPOAYKTUBHICTh 1 IUIACTHYHICTh TiAPOCKOCHCTEMH, ii
CTIMKICTh 110 3a0pyJHEHHS Ta CaMOOYMINYIOYY 3AaTHicTh. Taki
JOCHI/DKEHHSI 3 OJHOTO OOKY JO3BOJISIIOTH MPOTHO3YBaTH MOKJIMBI
HACIIKK 3a0pyJqHEeHb, a 3 IHIIOTO — MOJENIOBAaTH CYKIeCii Ta
TUTAHYBAaTH 3aXOJM IMOJO BIJIHOBICHHS TPUPOJHOTO CTaTyCy
TiAPOEKOCHCTEMH, OCKUIBKM CaMe€ B YMOBax CTIMKOCTI BOAOWM

341


mailto:0986372888g@gmail.com
mailto:v.grubinko@gmail.com
mailto:tycha@gmail.com

T'iopobionozia ma ekomokcukonozis

e(peKTUBHO MIATPUMYIOTH SIKICTb BOOU Ta peKpealiHui i
pecypcorocniofapcskuii moreniiiai [10].

AKTyanbHUMH € JOCHIDKEHHsI, TOB’sI3aHi 3 BHJAJICHHAM Ta
OYUILEHHSAM BOAM BiJl BAXXKUX METaJliB €KOKOJOTIYHUMH METOJaMH, a
caMe 3a JIOIIOMOT00 MiKpoBomopocTeii, Hanpukian 3exenoi Chlorella
vulgaris.

Baxki Metanu notpamisitots y Boxy p. Ceper, a gani — y cras,
HacaMmrepesa, 3 TPYHTY, J€ HarpOMa/KYIOThCS TPH HaAMIiPHOMY
3aCTOCYBaHHI PI3HUX arpoxiMikaTiB, OpraHiYHHX IOOpPHB i 3MHUBIB 3
MOJIB Yy CUIBCBKOMY TOCHOJApCTBI Ta NpPUOEPEKHUX HACEICHUX
NYHKTiB. Y mporeci iX B3aeMOIEpeTBOPEHb (KOMIUIEKCOYTBOPEHHS,
rigpomizy, oca/keHHs, HiTpudikamii, JeHITpUQiKaIii) yTBOPIOIOTHCS
MIKIJIABI 11 IPUPOJHOTO CEPEIOBUINA 1 JIFOJUHU CIOTYKH BajKKHX
metaniB (BM), nitpatu, HiTpUTH 1 cnoiyku amiaky. JlomaTkoBum
JoKepesioM 3a0pyIHEeHHS HUMH BOJIW € TIOOYTOBI CTOKH, IO MICTATH
BaXXKI METajW, PEIITKH OUTKOBUX pPEYOBHH, aMiHOKHCIOTH (i
OpraHivyHi pPEYOBHHHU MICTATh B CBOEMY CKIaJi a30T) y CyMimi 3
IHIIMMHU  XIMIYHO AKTUBHHMH CIIONyKaMu (KHCJIOTaMH, >XKUPaMH).
KonTpomoroui cimy>kOu BUSBWIM HAIXODKCHHS TaKUX CTOKIB ¥y
TepHOMNBCHKUE CTaB 4epe3 3JIMBHI JIOMIOBI KOJEKTOpU 3 OeperoBoi
30HH JKHTIOBOTO CEKTOpY [7].

OueBHIHO, IO BOJA, SIKA HAJIXOIUTh Y CTaB, IPUBHOCHUTH JIO
HBOI'O pi3HOMAaHiTHI 3a0pyaHeHHA. 3 aTMOC(EepHUMH ONagaMH y
BOJIOWMY TOTPAIUIIOTh TOKCHKAHTH, 10 BUKHAAIOTHCS B TOBITPS
NPOMHUCIOBUMU  TIJINPHEMCTBAMH,  KOTEJIBHAMH  Micta  Ta
TpaHcrioproM. Halfwacrime me: okcuam Cipku, as3ory, Qocdopy,
KapOOHY; CBHUHEI[b; OPTraHiuHI PEUOBHHM, OCOOJIMBO CIIOJIYKH BaXKKHX
METaiB.

BcraHoBieHO, 1m0 Cy4acHHMH BWIOBHH CKJIaj (ITOILIAHKTOHY
TepHoOMiNbCHKOT0 BoMOCXOBHINA BKMouae 8 Bimmimi: Chlorophyta,
Bacillariophyta, Cyanophyta, Chrysophyta, Euglenophyta,
Xantophyta, Dinophyta, Cryptophyta. IlpoBigHa ponb HaleKHUTh
Bigaimy Chlorophyta, ockinekm, 30kpema mopsimok Chlorococcales,
IHTCHCUBHO BEreTy€, YHACHIJOK MPOTPiBaHHS BOJHHX Mac Ta
HE3HAYHOT0 BOI000MiHY [9].

Juis ananizy ximiuHoro 3a0pyJHEHHS! BOJU BaKKUMH METallaMH
MU OO0panu psyi  MIKpOEJIEMEHTIB-BXKKMX METaNiB 1 IPOBEIN
NOPIBHSUTGHUN aHaii3 1X BMICTY y PI3HHX CHTYallisiX, 3 JOTIOMOTOIO
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YOro MOXKHA OIIIHUTU HaJXOJKEHHs, TpaHC(HOpMAIlito 1 HAKOTTUYCHHS
3a0pyTHIOIOYHX areHTiB.

VY BepecHi 2023 poky Hamu OyJI0 MPOBEIEHO TOCTIKEHHS 3
BU3HAUYCHHS KOe(ili€HTY HAKOMUYCHHS Ta KUIBKOCTI aKyMyJIbOBaHUX
BOXKHX METANiB y KITHHAX 3eideHux MmikpoBomopocrteii Chlorella
vulgaris.

IHTeHCcUBHICT, HamxopkeHHs BM y KIITHHM BOJOpOCTEH
3aJIeKUTh BiIl OIONOTIYHUX OCOONMBOCTEH (PITOMIAHKTOHY, BHIY
MeTaly Ta Ce30HHUX TiAPOXIMIYHUX YHHHHKIB [9].

Ha ocHOBiI mMOpiBHsIBHOTO aHamily OaHUX, NPOBEACHHUX B
npoI1ieci TOCTiHKeHb HATHBHOI BOJU CTaBy Ta MPAaHUYHO JIOITyCTUMHX
KoHIeHTpalii 3rigao HopMatuBiB JCTY BMICTy BaXKHX METajiB y
BOJI CTaBy, IUTHOI BOAM B YKpaiHi Ta (acoBaHOi BOAW 3 ITyHKTIiB
PO3JIHBY Ta OFOBETIB OYII0 CKIaaeHO TabmuIo (Tabmuig 1).

Tabmuus 1
Buicr Koedi-
Bui . Bui Hopmn MeTaliB y .
micT MeraniBy| ' mict swicry |mamHi soi Li€HT
xJopesi Bwmicr meranis| meraiiBy Merazisy |[pacosatof, 3 HaKOIH-
Baxxki (Bucymeﬂi_ i |y BoxicraBy, |Boxi CTABY B L sori HyHKTiB’ YeHHs BM
MeTau 3HE30JIEH FIIIg(, TOYLI B Vipaisi, | poxmHBy T8 Y xzopei
BOJOPOCTI), mr/mm?, [2] 3a00py, TJIK Goperip | MOPIBHAHO
mr/am® [1] mr/mv?, [5] i ’[6] TJIK 3 BOJIOIO
wr/md, [4]] S
Mg 46,5 40 10,13 0 80 4,59
Cd 0,001 0,001 0,0005 0,001 0,001 2
Co 0,003 0,1 0,002 0,1 0,1 15
Cu 1,295 1 0,15 1 1 8,63
Pb 0,115 0,03 0,01 0,03 0,01 11,5
Ni 0,32 0,1 0,0008 0,02 0,02 400
Mn 7,15 0,1 0,0002 0,5 0,05 35750
Zn 50,5 1 0,0005 5 1 101000
Fe 36,25 0,3 0,002 1 0,2 18125

3rifiHoO 3 JaHWMHU AOCHIIKEHb (puC. 1) BUIHO, 110 HaibinbIme
HaKOMMYEHH y KIIITHHAX 3€JIeHOI MIKpOBOIOPOCTI BiAOYIIOCS MarHito,
LUHKY Ta 3ai3a, a HaliMeHIIe — KaaAMil0, KOOaJIbTY 1 HIKEJIO.

Bigxunenns Binm ['JIK y Bomi cTaBy CTaHOBJATH HMOKA3HHUKH
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TaKUX BOKKHX METAJIB SIK MarHii, IIMHK, epyM.

Bmict BMy Boi y pisHHX CHTyanifx
120
100
80
60
40 —
20 K\

O — ——
Mg Cd Co Cu Pb Ni Mn Zn Fe

MI/T

BuicT MeTaniB y xnopeni i3

som 46,5 | 0,001 | 0,003 | 1.295 | 0,115 | 0,32 | 7,15 | 30,5 | 36,25

BMicT MeTalliB ¥ NHTHIH BOaL B
Vxpairi TJIK

BMiCT MeTaniB ¥ BOIi CTaBY B
TouIi 3a00py

0 0,001 | 0.1 1 0.03 | 00z | 0.5 5 1

10,13 |0,0005| 0,002 | 0,15 & 0.01 |0.0008/0.0002|0,0005| 0,002

—+— BMICT MeTaliB y BOJi cTaBy

TIK 40 0,001 0.1 1 0,03 | 01 0,1 1 0.3

Puc. 1 BMicT BasKKHUX METaNIB y pi3HUX CHTYaIlisX

liapoOioHTH 34aTHI HAKOMMYYBaTH B OpraHi3Mi 3a0pyHIOOUI
pPEYOBUHM, SIKI 3HaXOAAThca y Bomi. llpm mpomy KoedimieHT ix
HAKOMMYEHHS MO>KE 3pDOCTATH TMOPIBHSHO 3 BOJIOIO Y THUCSYI — JECSITKA
TUCSY 1 Oinbire pasiB (puc. 2 a, 0). Take sBUIIE OTPUMANO Ha3BY
OloakyMysIis abo O1OKOHIIEHTPYBaHHS. Hakonmuenns
3a0pyIHIOIOYNX PEYOBHH Y TiIpOOIOHTIB 3pOCTa€e MpH MPOXOHKEHHI
o Tpodiunmx manirorax [10]. s xparmol HAOYHOCTI MH PO3ITHIN
Ba)KKI METaJIH 3a BETMYMHOIO MOPSIKIB Koe(illieHTy HAKOIMYESHHS Ha
2 pHCYHKH, JI¢ y MAarHilo, Kajamiro, KoOanbTy, KyNpyMy, CBHUHIIIO
KoedilieHT HakonmuyeHHss BM CTaHOBUTH Bijl OJIMHUIIb, JIO JCCATKIB
pasiB, 30KpeMa CBUHEIb aKyMmyJroBaB y 11,5 pasi, Toai sk K0OajbT
aumre 1,5 pasu. A MeTanu Hikelb, MaHTaH, OUHK Ta (epyM 31aTHi
HAKONMYYBATHCh MPOTH TPAMI€EHTy KOHIIGHTpAlii y COTHI pa3iB.
3o0kpeMa Koe]ilieHT HaKOMMYCHHS HiKemo y xJopeni craHoBuB 400
pasiB, a ocb UHKY ax 101 THCA4a MOPIBHSHO 3 BMICTOM MeETally Y
BOJII.
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—+—Koeoimient naxommraenas BM y
XJOperi B MOPIBHAHHI 3 BOJIOK0 CTaBY

11,5

8,03

H

4,59

15

Mg Cd Co Cu Pb

Puc. 2 a) KoedimieHt
HAKOIMYCHHS BaXKKHX METANIB y
XJIOpEJIi IOPIBHSHO 3 BOJIOIO
CTaBy, 1110 BUMIPIOETHCS B
OJTUHHUIISX

Koedimient nakonuuenns BM y
XJ10ped1i NOpiBHAHO 3 BOA0I0
CTaBy

—+—KoedimienT HakommueHAs BM v
XJTOpei B TIOPIBHAHHI 3 BOIOIO
CTaBy

101000

18125

Ni Mn n Fe

Puc. 2 6) Koedimient
HAKOMMYCHHS BaXKKHX METANIB y
XJIOpeJIi HOPIBHSHO 3 BOJIOIO
CTaBy, 1110 BUMIPIOEThCS B
COTHSX 1 THCSAYAX

Koedimienr HakommyeHHs = BMicT MeTaliB y BOJOPOCTAX
030JICHMX KJIITHH Xxjopenu, Mr/am® / BmicT MeTaniB y BoIi cTaBy B
Toui 3a60py, Mr/am®

IHTeHCHBHUIT  PO3BUTOK  (ITOMNIAHKTOHY Yy  BoJoWMax
CYIIPOBOJDKYETHCS MIJBUIICHHAM TMMoKa3Huka pH cepemoBuina, mio
3YMOBIIIOE Ti[paTalliro i BUMaganHsa po3unHeHUX (popm Fe i Mn, mo
paHillie 3HaXOMIKCA y BOJI. SIK BiJIOMO, TIAPOKCHIU IIMX METAJIB €
no6pumu copbentamu aiast Zn, Cu, Ni, Co, Cr, Pb, Cd Ta inmmx
MeTamiB. ToMy «IBITIHHS BOJOWMY MPHU3BOJUTH JIO 3MEHIICHHS Macu
010JI0TIYHO JOCTYMHUX (POpM MIKPOENEMEHTIB Y BOJI 1 MEpeBEACHHS
ix B ocamu. Came 3 UM TIOB’si3aHa TMapajoKcajibHa, HA TEPITUI
norysi, oOcTaBuHa — OumbImid BMicT MikpoenemeHtiB (Fe, Zn, Cu,
Cd, Ni, Co) y OiTOIIaHKTOHI MiJ Yac NEPIIOro crajaxy Horo
PO3BUTKY, HDK Yy TMepioJ] HACTYNHOIO 1, 3rOJ0OM, 3HWKCHHS
iHTeHCHBHOCTI (poTocuHTe3y [10].
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Bamumempuuna kapma BodocxoBuuwa

- ‘Teproninecerxud cmab
M1:5000

——

- -

Puc. 3 Touka 3a00py BoJU JJIsl MPOBEICHHS JTOCIIDKEHb

Konnenrpariiss BM (kpim Co, Pb) 3pocTae y BepecHi (puc. 2 a).
3 3HWKEHHAM TEMIIEpPaTypu TMOBITPS 1 BOAW BOCEHH IOYHHAIOTH
BiIMUpaTH MakpodiTH, B €EKOCHCTeMi 3MEHIIYEThCs Oiomaca.
Pocnunu, mornmHyBIIM JlesKy Kidbkicth BM, 3a Tewiero Bomu
ONYCKalOTbCS B HIDKHI JUISHKH BOJOHNMH 1 TaM, BiJIMHparo4d,
BUKJIMKAIOTh BTOPWUHHE 3a0pyIHEHHS BOIM, Bigmaroun i BM,
OiloreHHi eneMeHTH Ta opraHiuHi pedoBuHu. Ymict Co i Pb Bocenn
3MeHIuBcs. CBUHENb (pUC. 2 a) y BEpecHI akyMyJIOBaBCs B 1HIIUX
eleMeHTax cepenoBuma (mpudbepexxHuit Myi, rpyHTH). KobamsT, sk
BIZIOMO, HAJICKWUTH [0 YHCIA HAWOIIBII BaXKJIMBUX 010JOT1YHO-
AKTUBHHX peuoBHH. TOMy MOXKHA TIepeI0aYHTH, O YIPOJIOBXK BECHH,
JIiTa Ta OCEHi CIMOIYKH KOOANbTy OyJIM BUKOPHUCTaHI BOJIHOIO 0i0TOIO
(puc. 2 a).

Bocenu, ko BCTaHOBIIOETHCSI CE30HHA TOMOTEPMIsl, K 1 i
Yyac BECHSHOI TOMOTEPMii, CTBOPIOIOTHCS YMOBH 1 JIJIsI BEPTHKAIBEHOTO
OUHAMIYHOTO  MepeMilllyBaHHS, BOjJa 1  TPUIOHHI  IIApH
MOHOBJIIOIOThCS. lle Takox chpuse MiABHIEHHIO KOHIICHTpPALiN
BaYKKHUX METAJIB y BOII.

31 3HIKEHHSIM TeMIEepaTypu BOIH 3 SBISIOTHCS XOJOIHOBOJAHI
BUIM AiaroMoBuX — Melosira, Diatoma. ¥ 1eii 4ac BereTyoTh TaKOXK 1
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CHHBO-3€JIeHI BOAOPOCTi. 3p03yMisio, 10 BereTallisl y mepiog OceHi He
Taka aKTHBHA, AK BIITKYy, ToMy KoHImeHtpamis Co, Pb, Cd y BepecHi
smeHmryethes (puc. 1). Ilig kiHenb oceHi koHueHTpamis BM y Boni
30iBINYETHCSA, 110 MOXKHA TOSCHUTH THM, IO  ajcopOIis
MIBUAKOPOCTYYUMH MOJIOJUMH KYJIbTypaMd B IJIOMY cialIma, HiX
«CTapuMI» KyIbTypamu (HailOUTbIlIe TAKUX y CEPITHI Ta JIUCTOMAN).
3rigHo 3 MOTIePETHIMU IOCIIIKEHHIMHA KUJIBKICHE
criBBigHOMEHHs: BM MeTaliB y BOJIi MOXHA MTOJIATH PSAIaAMH:
kBiTe"s — Pd<Cd<Cu<Co;
tpaBenb — Ph<Cd<Co<Cu;
munens — Cd<Cu<Co<Pb;
ceprniens — Cd<Cu<Co<Pb;
Bepecens — Cd<Co<Pb<Cu;
muctonag — Co<Cd<Cu<Pb;
motuii — Cd<Co<Cu<Pb [7].

Bonopocti MoxyTh HakomndyBaTd BM 1m0 TakuwxX KUTBKOCTEH,
IO Ha JIeKiIbKa MOPSAKIB MEPEBUILYIOTh 1X BMICT y BOJi. AKTHBHO
Hakonuuyoud BM, BOJOPOCTI MOXYTh BIUIMBATH Ha PO3MOALT X y
Tpo(igHOMY TAHIO3i, 1 HAa BEPTHKAIBHWNA Ta TOPU3OHTAIHHUM
TPaHCHOPT 1O aKBaTopii.

[porec aacopOitii BM Ha 3aBUCIIMX PEYOBHHAX MA€ BUKIHOYHO
B)XIIUBE CKOJIOTIYHE 3HAUCHHS, BHCTYIAKOYH, 3 OJHOTO OOKy, SK
(baKTOPOM KOHIICHTPYBaHHS TOKCHKAHTIB, a 3 1HIIOIO — MOKa3HUKOM
CAMOOYHMIIICHHS ~ BOJOMMHM.  AJncopOriss  MeTalliB  3aBUCIHMU
PEUOBHHAMHM BOJOHMH 1 OCAJPKEHHSI B JIOHHI BiJIKJIa]{ MPU3BOJUTH 10
3HKCHHS TOKCHYHOCTI BOJIH.

Jo uncina ¢akTopiB TigpoxiMidHOT IPUPOIH, IO BILIMBAIOTH HA
XapakTep HaKOMWYEHHs psAy MeETaliB y TifpoOioHTaxX, MOTPiOHO
TaKOX BIJHECTH KOHIIGHTPYBaHHS JESKAX MIKpOEIEMEHTIB 1 iX
BKJTIFOUEHHS Y MeTaboIiuHi mporiecH pa3oM i3 3amizom [10].

3rinHo 3 ganumMu pobotu [16], B KimiTHHAX BOmOpOCTEi
OJTHOYACHO TMPOTIKaIOTh JBa MPOLECH: HAAXOMKEHHS METalliB,
MOYJIMBO, TPSMO MpOHOpLiHE X KOHUEHTpauid B po3uuHi, i
BUBEJICHHI METaIB, 1[0 3pOCTAE MPH IABUIICHHI iX KOHIIEHTpALIH B
opranizmi. OTKe, BMIiCT METaJIB Y BOJOPOCTSIX MOXKHA PO3TIISIATH SIK
pe3yabTaT NPOTWISKHUX MPOLECIB — HAKONMMYECHHS 1 BUBEICHHSL.
VYrpumanus Cd pOCIMHHUMH KIITHHAMH CKJIaJIa€ B CEPEAHBOMY
THXK]ICHb.
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3aiizo NpUCYTHE B JOCUTHh BUCOKiW KOHIEHTpamii y Bozi (0,19
Mr/aM®), yTBOPIOKOYM HEPO3YMHHI IIPOAYKTH TiApofidy (3a3Budaii
rigpokcusa 3aiiza), agcopOye 6araTo MiKpOeIeMEHTIB TPYITH BaKKHX 1
NepexiJHUX MeTalliB, Hacammepen KoOampT. Came 3 MM, Ha Hall
HOTJISIT, MOKHAa  TOB’S3aTM  IHTEHCHBHE  HAKONHMYECHHSI Y
(ITOTIIAHKTOHI AESIKUX MIKPOEJIEMEHTIB, a TaKOXK 3HAYHY KOPEJISIII0
MK BMICTOM MeTalliB y TigpoOioHTax i3 KOHIEHTpaIi€r 3ajii3a y
Bonmi. Lle i CBiAYUTH PO ICTOTHY pONb TeoXiMiYHUX ((i3UKO—
XIMIYHHX ) YMHHAKIB Y O10JIOT19HIN aKyMyJIAIlii MiKpOEJIEeMEHTIB.

3Ha4Hi KITBKOCTI MIKPOEJIEMEHTIB Mijl Yac aKTUBHOTO PO3BUTKY
¢iTorulaHKTOHY (BIIITKY) YTHII3YIOTbCS HHUM, a 13 BiIMHPaHHSIM
BOJIOPOCTE BOHHM 3HOBY HOBEpPTAIOThCA y Boxy. CHocTepiraerbcs
CBOEPIAHMIA KOJOOOIr MIKPOENEMEHTIB y CHCTEMi «BOJIOWMA —
(bITOTUIAHKTOH — BOJOHMaY.

3araiom, BOJIOPOCTI, aKTHBHO HAKOIHYIYIOUH Ta
nepepo3nofisaroun BM y TpodidHOMY NaHITI031 TiAPOEKOCHUCTEMH,
YaCTKOBO OYHWIIYIOTH BOAY. Y 3B’SI3KY 3 IUM NPUPOJHI MOMYJISLIT
(bITOTUIAHKTOHY 3 YCIIIXOM MOXYTh OyTH BUKOPHCTaHI SIK IHAMKATOPH
HAKOIMMYEHHS TOKCUYHUX PEYOBHH JJIsI KOHTPOIIIO PiBHS 3a0pyAHCHHS
MOBEPXHEBHUX BOJ Ta MPOBEACHHS 3aXOJiB 3 CaHITAPHOTO OYHIICHHS
BOJIH.

Orxe, HaWHOUIBII  BWKIMBHMH  CKJIAQAOBHMH  BOJHOTO
CepelIoBHINa Mepepo3IOITy BaKKIUX METANIB € BoxopocTi. Bona x €
CEPEIOBHILIEM, SIKE 3B’SI3y€ CKIIAJ0BI €KOCUCTEMH, JIC 10HH METAJIIB Ta
iXHI CroJMyku mepeOyBalOTh HEBEIMKUH Nepiox dacy, JOIOKH He
aKyMYJIIOIOTBCS Y 1HIII CKJIaJJOBI BOJHOIO CEPEIOBUINA — HANPUKIA,
y Makpo(iTi 41 TBapuHHI opraHizmu [8].

3HayHa YacTHHA BUAIB (ITOMIAHKTOHY € IHJAMKATOpaMH
OpraHiqyHOro 3a0pyIHEHHS BOJH, CKIIAJar04yM ISl BOJOCXOBHINA BiJ
59% mo 65% [12]. TToripiieHHs AKOCTI BOIH TIOB’sI3aHE 31 3HUKEHHSIM
IHTEHCHBHOCTI ITPOIIECIB CAMOOYHINICHHS BOJHMX Mac, MPOBiIHA POJIb
B SIKUX HAJIS)KUTH BOJIOPOCTSIM.

3HaYHOMY MiJIBUILEHHIO KOHIIEHTpALil MeTany BIITKY CIpHsE
TaKOXX 301IbIIIEHHS BUIMAPOBYBAaHHA 1 BUKOpUCTaHHS Bojau. Ha
BIJIMIHY BiJl iHIIMX 3a0pyIHIOBAadiB, TAKUX SIK Ha(TOBI BYTJIEBOJHI,
JIOMAIITHI Ta MYHIIUIAIbHI BiIXOAM, CIITH METAIliB MOXYTh IOYaTH
HAKOIMYyBaTHCS JI0 HEOE3MEUHUX KIJIbKOCTEH HEMOMITHO. Baxkki
METaJId OMUCYIOTHCS SIK METAJICBI €JIEMEHTH 3 BUILOKO IIIJIBHICTIO, HIXK
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y Boqu [15]. BoHU Tako BKITHOYAFOTh METAIOIIH, TaKi SIK MUII SIK, SIK1
MOXYTh BHKIMKAaTH TOKCHYHICTP NPH HHU3BKUX pIBHAX BIUIHUBY,
BUXOJISTYM 3 YSBJICHHS PO TE€, IO BAXKKICTh 1 TOKCHYHICTh MOB’s3aHi
[14]. OcranHiMu poxamu 3a0pyIHEHHSI HABKOJIUIITHBOTO CEPEIOBHUILA
UMM METaJIaMH CTa€ BCe OUIBIION MPOOIEMO0 AJIs1 HAaBKOJHUILHBOTO
CepeIOBHINA Ta 3J0POB’ S JIFOANHH.

Baxki Metanu € 0cobauBO MpoOIEeMaTHYHUMHE, OCKUJIBKH BOHH
HE PO3KJIaJarThesl. MeTanu naBHO momupeHi Ha 3emii, 1 Maibke 75%
BiJl 3arajdbHOi KIUIBKOCTI €JEeMEHTIB Yy TepiogudHid Talmmii
KIACU(IKYIOThCS K METaau. Bakki MeTanu CTaHOBJIATH OLbINICTh
3a0pyTHIOBaUiB, BU3HAYCHUX ATEHTCTBOM 3 OXOPOHH HABKOJIHUIITHHOTO
cepenosuina CIIA sk ciifoBi Heopraniuni 3a0pyantoBayi [13].

3B’S3yBaHHS BAXKHX METANiB Y KOMIDIEKCH 3 PO3YHMHHHMHU
OpraHiYHUMH pEYOBHHAMH, ajcopOIis X Ha 3aBUCIHMX YacCTKax,
YTBOPEHHSI KOMILIEKCIB 3 TYMIHOBHMH KHCIIOTaMH, (DyITHBOKUCIIOTAMHA
Ta TJIMHACTHUMH pPEYOBHHAMH € OCHOBHOIO TIPHYMHOIO HH3BKOTO
BMICTY «BUTBHHX 10OHIB» SIK OnHi€l 3 HalTokcHyHIMMX (opm. Brums
nporeciB  afacopOuii Ta KOMIUIEKCOYTBOPEHHs Ha MirpamiiHy
PYXJIMBICTD Ta CIiBBiAHOMIEHHS iX popm € oueBumaanM. [lopiBHIOIOUH
pe3yNIbTaTH HAlIMX JOCTIDKeHb 3 (oHOBUMH 3HaueHHSAMHU (Tabum. 1)
MOYKHa CTBEPIDKYBaTH, MO «TepHOMUILCHKUI CTaB» € 3a0pyIHEHOIO
BOJIOMMOIO, OCOOJIMBO IMHKOM i MaHTQHOM.

Criucok mitepatypu

1. Bwict MertaniB y BOJOPOCTSIX — JIaHl OTpuMaHi y gaboparopii
Ha Oa3i JJHY HTK «luctutyty ™moHOkpucraniey HAH
VYkpainu Bigniny aHamiTH9HOT XiMii: 32 JJOTTOMOTOI0 aTOMHO-
eMICIiHHOro creKTporpaivHOro MeTOqy 3a JIOIIOMOTOI0
cniekrporpada JJDDC-8.

2. Bwmict meramiB y Boxi crtaBy — Jani CaniTapHO-XiMi4HI
MOKA3HUKKA OE3MEeYHOCTI Ta SKOCTI NMUTHOI Bomu. ['pyOiHKO
B.B., I'ymeniok I'.b., Bomik O.B., CBunko M.M., Makxkapri
®.M.I. - Exocuctema 3aperyspoBaHOi BOJOHMH B yMOBax

ypOOHAaBaHTRXEHHA:  Ha  Npukiaai  TepHOMiIBCHKOrO
Bojocxosuiia / 3a pea. B.B. ['pybinka. Teprominb: Bekrop,
2013. 201 c.

3. 3MiHM KiJBKOCTI BaKKMX METAJIB Yy CTaBi B MOPIBHSHHI 3
HopMmamu JICanlliH (nep>aBHi caniTapHi HOPMH Ta TIpaBHIIA)
4. BwicT MeTaniB y NUTHIN BoAl (hacoBaHOi, 3 MyHKTIB PO3IIUBY
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CTaBiB Mae TE€BHI OCOOJMBOCTI y HOPIBHAHHI 3 JOCIiIKECHHIMHU
(hITOIIAaHKTOHY TPUPOJHUX BOAOHM (PidOK, O3ep, BOJOCXOBHIII)
OpuiHITHX Yy GyHOaMeHTalbHiH rigpobiomorii. Hacammepen i
0cOOJIMBOCTI TOB’S13aH1 3 CYTO MPUKJIATHIUM XapaKTEPOM JOCHiKEHb
y PHOHHITBi, OCKIBKH (DITOIJIAHKTOH PHOOTOCTIOAAPCHKUX BOJOUM
pO3MIIANAETECSl HE CTUIBKM K II€BHE YIPYINOBaHHA 3alydeHE B
MPOIECH MiTPUMYyBaHHsI PIBHOBArd B €KOCHCTEMi BOJIOWM, CKITbKU
K TPONYKTHBHA YacTHHA TMPHPOJHOI KOpMOBOI 0a3um pud Ta
300IIIAHKTOHY.

Mertoro nmaHoi poboTH Oylio NOCTHIIUTH BUAOBHH CKJIajg Ta
KUTBKICHUH ~ PO3BUTOK  (DITOMJIAHKTOHY HAryJdbHUX CTaBiB MpHU
BHPOIIYBaHHI TOBAPHOI PHOU B MOMIKYIBTYPI.

JocmimkeHHs TPOBOAMITUCH YIIPOAOBXK JITHROTO mepioxy 2022
POKY Ha JBOX HaryibHHX craBax «KanTiBkay Ta «lepkaui», miomero
94,0-105,0 ra ta cepenHporo rmOMHOWO 1,5 M, CTapoCHHSBCHKOTO
pubrocmmy XMmenbpHUIBKOI o6macti. J[kepemom BomomocTadaHHS
cTaBiB € p. [kBa (1iBa mpurtoka p. [liBnenHwuii byr).

Bigbip mpo6 ¢itomnankTony, iXx ¢ikcalis Ta KaMmepajbHe
OTIpaLIOBaHH MPOBOAMIIMCH 3rifgHO 3araJbHOBITOMHX
rigpoGiosoriyaux Meromis [1].

Y pe3yabTari MPOBEICHHMX JIOCHTIHKCHb BCTAHOBJICHO, IO
(ITOIJIAHKTOH HAryJIbHUX CTaBiB BIIPOJIOBXK BETETAIlifHOTO CE30HY
OyB mpexacTaBieHMHA TakuUMHU Binginamu Bojopoctei: Cyanophyta,
Dinophyta, Cryptophyta, Euglenophyta, Chlorophyta, Bacillariophyta.
3aranoM, y puOOrocogapcbKux BofoiMax Oyiio ineHtudikosano 144
BUJIM Ta BHYTPIIIHBOBUIOBUX TaKCOHIB POCIMHHOTO IUIAHKTOHY. lpn
OpOMYy OUTBIIMM  BHUJOBUM  PI3HOMAHITTAM  XapakTepH3yBaBCs
HarynpHUN cTtaB «KanTiBka» — 118 BHIIB Ta BHYTPIIIHHOBUIOBHX
TaKCOHIB, TOHi K y cTaBi «/lepkadi» Oymo BusBneno 103. ['omosae
MICIIE YIPOJOBXK YChOTO IEpioay JOCTIIKEHb 3a KUIBKICTIO BH/IIB
HaJIeXKaJlo 3€JIEHUM BOJIOPOCTSIM, YacTKa SIKUX cTaHOBMWIA A0 62,0%.
Jpyropsinna ponb Hajexasa npeicTaBHUKaM eBIiIeHoBUX (10 18,0%),
nmiatomoBux (o 10,0%) ta cunbozeneHux (1o 78,0%) BomopocTeil.
KinmpkicTh MpencTaBHUKIB JUHO(PITOBUX Ta 30JOTHCTUX BOJIOPOCTEH
He mnepesuinyBana BiamosigHo 2,0% 1 1,0% 3araibHOl KiJIBKOCTI
BUSIBIICHUX BUJIIB.

Crij 3a3HAYMTH, 110 CEePel BUSABICHUX BUIIB (ITOIIAHKTOHY
JAaHUX BOJIOWM peecTpyBain 90 BUAiB-iHAMKATOPIB canpoOHocTi. [Ipu
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IOMY OCHOBHA YacTKa BHUIiB-IHIMKATOPiB (iTOIUIAHKTOHY HaJeKaia
o B-mesocanpobiB (53,3%), o-a-me3ocanpobionTiB (15,6%) Ta B-o-
canpoOionTiB (11,1%), mo xapakTepHO AJ BOX 3 MOMIpPHUM PiBHEM
OpraHiqHOTO 3a0pyTHEHHSI.

3a mepiog mpoBeACHUX AOCTikeHb iHmekc IllenHona 3a
grcenpHicTio (HN) vy HarymeHOMY cTaBi «Jlepkadi» KOIHUBABCH Bij
1,60 6it/ex3. (cepmenb) mo 3,12 Oit/ex3. (nmmens). Taki 3HaYHI
KosmBaHHA  iHgekcy — lllenHona  cBimumiam — Opo  mepexif
MTOJTIIOMIHAHTHOI CTPYKTYpH (DITOIUTAHKTOHY JO MOHOIOMIHAHTHOL.
Crnix 3a3Ha4MTH, M0 MOHOAOMIHAHTHHH KOMIUIEKC CIOCTepiraBcs
JWIIEe B KiHII JITHBOTO IMEpioNy 3a paxyHOK PO3BUTKY BOJOPOCTEH
pomay Microcystis.

Y HarynpHOMY ctaBi «KanTiBka» iHfekc [lleHHOHA 3HAXOIUBCS
B Mexax Big 2,38 Oit/ex3. (uepBeHb) no 3,09 6it/ex3 (JIMIicHB).
AHanizyroun iH(oOpMaIlifHe pi3SHOMAHITTS NaHOTO CTaBy, MOXHA
CTBEP/DKYBAaTH TIIPO TMEpPEeBaXAaHHS B HBOMY IOJIJOMiHAHTHOL
CTPYKTYpPHU QiTOTIIAHKTOHY.

Anproiopa HaryJlpHUX CTaBiB MPOTSATOM JOCTIIKEHb Oyia
CXOXOI0 32 fAKICHUM CKJIaJIOM, aje B OKpeMi Iepioan [emio
BiZIpi3HSIACH 32 KIIbKICHUM PO3BUTKOM.

Ha mouatky nocmigHoro mepiogy (4YepBeHb) KiJIbKICHI
NOKa3HUKH PO3BUTKY  (DITOIUIAHKTOHY B  HaryJIbHHX  CTaBax
«KanTtiBka» Ta «/lepkadi» 3HaXOAWINCh HAa HU3BKOMY piBHI 1
cKkJagany BifnosigHo 39482,7 tuc. kn./nm® i 6411,3 tuc. kn./nm® 3a
yucenpHicTIO Ta 9,85 Mr/omm® 1 3,40 mr/nm® 3a Giomacoro. IIpu upomy
B HaryiabHOMYy craBi «KaHTtiBka» sk umcenbHicTh (99,6%), Tak i
Oiomaca (96,4%) B uedi uyac QopMmyBanmcs 3a pPaxyHOK PO3BHTKY
[IHHUX Y KOPMOBOMY 3HAuU€HHi, SIK JUII KOPMOBOTO 300TUIAHKTOHY,
Tak 1 pud TUTAHKTOHO(ArIB, 3€JE€HUX BOJOPOCTEH, MEPEBAKHO, BHIIB
Pediastrum duplex, Coelastrum microporum. Haromicte Yy
HaryJabHOMY cTaBi «Jlepkaui» YuCeNbHICTh Y 1k Yac opMyBaiacs 3a
paxyHOK po3BUTKYy 3eneHux (50,6%), a Oiomaca — CHHBO3EIECHHX
(65,3%) BomOpOCTEH.

VY nopanbmoMy (IMIEHB), KUTHKICHHH PO3BUTOK IUIAHKTOHHHUX
BOJIOpOCTEei B cTaBi «KaHTiBKay CTpIMKO 1o4aB 3poctaTi a0 87746,0
THC. KI./mM® 3a umcenpHicTIO Ta 37,65 wmr/mM® 3a Giomacoro,
JOCSATAl0YM MaKCHUMaJbHUX 3HAYeHb Yy KIHII JiTa (CepreHp) —
682794,7 tuc. xn./mm® ta 70,21 mr/av®. Tlpu oMy B JaHOMY CTaBi
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3HAYHO 3pOCia KiJbKICTh CHHBO3EJICHHX BOAOPOCTEH, YacTKa SIKHX
csarana 54,4% 3arambHoi uncenasHOCTI Ta 31,1% 3aransHOi OlomacH, B
OCHOBHOMY, 32 PaxyHOK pO3BHTKY BHIIB poxiB: Lyngbya,
Aphanizomenon, Mycrocystis. YacTka I[iHHUX Y KOpMOBOMY 3Ha4CHHI
3eNleHUX BOJOpOCTel ckimamama 26,7% 3araibHOI YHCENBHOCTI Ta
34,3% 3aranpHOi OioMacu (ITOIUIAHKTOHY, 3@ PaxyHOK PO3BHUTKY
BuiB poxiB: Dictyosphaerium ta Scenedesmus. Y HaryiabHOMY CTaBi
«/lepkadi» KimpKiCHI TMOKa3HWKW (PITOMIAHKTOHY B JIUIHI, TaKOX,
N0 MiABUINMAINCH, TPOTEe, 3aJUIIAIACh HA HHU3BKOMY piBHI 1
cranoBunu 32142,0 tuc. xi1./am® 3a uncensHicTio Ta 6,17 Mr/am® 3a
Oiomacoro. Ilik po3BUTKY TNIAHKTOHHHX BOAOPOCTEH B JaHOMY CTaBi,
SK 1 y BHUIIE OMUCAHOMY, TPUMAJAB HA CEPIICHb, KOJU YUCEIbHICTh
spocima go 172392,7 tuc. win/om® i ma 73,3% dopmyBanacs 3a
paxyHOK Beretamii CHHbO3eJEHHX Bogopocreir (Mycrocystis sp.,
Aphanizomenon flos-aqua, Oscillatoria sp.), a 6iomaca — mo 59,15
mr/nm® 1 mHa 67,1%, 3a paxyHOK BereTamii KpymHux (Gopm
nuHo(diToBUX BomopocTtei (Ceratium s.).

VY cepenHbOMY 3a TEpioja JOCHIHKCHHS KUIBKICHI TOKa3HUKU
PO3BHUTKY POCIMHHOTO TUIAHKTOHY B HAaryJbHOMY cTaBi «KaHTiBKka»
cxnagamu 270007,8 tuc. xin./am° 3a uncensHicTio Ta 39,24 mr/aM® 3a
O0iomacoro. OCHOBY HYHCENBHOCTI 32 CEpPEeJHIMH MOKa3HHKaMHU
¢dopmyBanm cuHBO3eNeHI (46,9%) Ta 3eneni (36,7%), a Oiomacu —
3eneHi (56,4%) Bomopocti. B HaryneHOMY cTaBi «/lepkadi» cepeni
MOKAa3HUKH YHCENBHOCTI Ta Olomacu Oyl Ha piBHI BiJIOBIJTHO
70315,3 tmc. kun/om® Ta 22,90 wMr/mme. [Ipu 1BOMY OCHOBY
YUCENFHOCTI CTAaHOBWJIM CHHBO3edeHi (66,3%), a Oiomacu —
muHodiToBl (58,7%) Bomopocti. YacTka 3eieHHMX BOAOpOCTEH He
nepepuiyBana 30,4% 3arayiibHOT umncenbHOCTI Ta 15,0% 3aranabHOT
OioMacu (iTOIUTAHKTOHY.

TakuMm 49WHOM, 3 pUOOrOCIOAAPCHKOI TOYKUA 30Dy, Y
GopuCTHYHIA CTPYKTYpi (ITOIUIAHKTOHY 000X HAaryJbHHUX CTaBiB
JIOMIHYBaJIH TIPEJCTABHUKH BiJUIUTY 3€JIeHHUX Bojopocteil. Kpim Toro,
CIIOCTEPIraioch  30€peXEeHHS  TAKCOHOMIYHOIO  PI3HOMAHITTS
POCIIMHHOTO TUIAHKTOHY, SIK O3HaKH MPHPOJAHOI pIBHOBarW i
30a71aHCOBAaHOCTI €KOCHCTEMH Tipo0ioIeHO3Y.

AoGcomoTHI MTOKa3HUKU YUCENBHOCTI Ta Oiomacu
GITOTUIAHKTOHY  HAryJbHUX  CTaBiB y  TOYAaTKOBUX  Mpodax
3HAXOJWJINCh Ha JIOCUTh HU3bKOMY DIiBHI, IIO MOTJIO CBiYUTH IPO
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HOro BUiJaHHS 300IUIAHKTOHOM Ta pudaMu (HiTOINTAHKTO(hAraMu.
[limBuIeHHS KiTbKICHOTO PO3BUTKY (PiTOIUIAHKTOHY OYyJIO XapaKTepHe
JUTsL ApYyroi TOJOBUHU JiTa B TEPiOA MiJBHIICHHS TEMIICPaTypH Ta
BMICTy OpraHiuHOi peuyoBHHH Yy BoIi cTaBiB. [IpoTe MakcumaibHUR
PO3BUTOK POCIMHHOTO IDIAHKTOHY B KiHINl JIiTa HE CIIPOBOKYBaB
3aMOPHHUX SIBHIII.

Criucok mitepatypu
1. MeToau TiIpOSKOJIOTIYHKUX JOCTIPKEHh MOBEPXHEBUX BOJ /
3a pen. B. /1. Pomanenka. Kwuis. JIOI'OC, 2006. 408 c.

VJIK 58.582.261/.279

®JOPA JECMIJIEBUX BOJOPOCTEM
(ZYGNEMATOPHYCEAE DESMIDIALES) KAP’€EPHUX
BOJIOIM JIAHJAIIA®THOI'O 3AKA3HUKA
3ATAJIbHOJEP?KABHOI'O 3HAYEHHSI «3AMIJIAI»

IMnapanosina 1. I1.

Harmionansauii yHiBepcnuTeT «YepHITIBCHKAN KOJIET1yM)
imeni T.I'. [lleBueHka
E-mail: i.shindanovina@gmail.com

Yepnirisceke [lomiccst po3minryersest Mix J{HimpoM Ha 3axoi i
CepeIHbOPOCIICHKOI0 BHCOYMHOK) Ha CXOJi. 3arajibHa €IHICTb
reoMop(OoIOTIYHUX YMOB 0OYMOBIIEHA TMOJIOKEHHAM YepHIriBCbKOTO
[Tomicest B Mexkax JIHinpoBcbko-/l0HENBKOT 3amainH Ta TUM (aKTOM,
10 TEPUTOPIs HAJISKUTH J0 00JIACTI MAKCUMAJILHOTO 3JICACHIHHS.

YepHiriBcbke TTomicesa BIJIPI3HAETHCS Bij 1HIITHUX
reoMopdooriYHUX ~ paioHiB  YKpaiHcbkoro Ilomicess  Takumu
0COOJINBOCTSAMY SIK:

1) MWUPOKUI PO3BHTOK JIECOBUX OCTPOBIB 3 €pO3idHUMHU
dbopmamu penbedy;

2) NpUCYTHICTH BENMKHX piukoBUX noiuH [uimpa i [ecum 3
HIMPOKUMH aKyMYJISITHBHHUMH TepacaMu,

3) 3HauHe TMOWIMPEHHS PENIKTOBUX JOJHMH, HaIlpUKIAaL,
3amriaii;

4) HasIBHICTBH KapCTOBUX (OPM perbedy.

PenikroBa nonuna 3amriaii (89700 ra) 3a cBOiM MOXOJPKEHHIM
€ 3a00J0YeHUM JHOM IIUPOKOi nonuHM npa-/uinpa. IIpupomHumun
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nepexBaTaMy Ta MIIAHUMU TepeculiaMH PeNiKTOBa JOJMHA 3amrian
IUTUTBCS Ha dYoTHpH dactuHU: bomoro Ilapucre, LleHTpansHmMit
Bamrnaii, [TiBnennnii 3amriaii, [TiBHiunni 3aMriaii.

Bonoto Ilapucre — crapopycioBe 6010TO, 3aiimMae pycio mpa-
JlHinpa, 1o sSIKOMy CBOTO Yacy TEKJIM BOJM TaHY4OTO JIbOJOBUKA MPH
foro BiAcTynaHHi. 3aboNOYyBaHHS CTapuX pycell BHKJIHKAaHE
3aTyXaHHSAM X JisTbHOCTI MICHs BiJICTYNAHHS JhOJOBHKA. JKUBJICHHS
CTapoOpyCJIOBUX OOJIT Ha MEpIIMX eTanax PO3BUTKY Mae€ O03€pHO-
PIYKOBUIT XapakTep, ai MOCUITIOETHCS POJIb TPYHTOBHUX BOJI, & TAKOXK
CTIYHHX 31 CXWJIIB TEPAC 1 JOJIMH, NIPU BEJIMKUX IMOBEHSIX BUSIBIISETHCS
1 BIUTUB PIYKOBHX BOJ. Takuii pe:KUM BOJTHO-MiHEPAIBHOTO YKUBIICHHS
3YMOBIIIOE PO3BUTOK €BTpOoHHX OomiT. I'nmmubmHa TOpdy B Mexkax
MacuBy Aocsrae 4-6 M.

B mexxax nonuau 3amMriiali BUIUICHUN JaHAIIAQTHANA 3aKa3HUK
3arajabHOAEP)KABHOTO 3HAYCHHS «3amriain» (4428 ra), mo HaleXHUTh
no PinkuHCEKO-/[00pSHCHKOTO TEOOOTAaHIYHOTO pPalOHy, IS SKOTO
XapakTepHi eBTpodHi 0O0yIoTa, IO B 3B’A3KY 3 OCYIICHHSAM
TpaHchopMmyBasucs B TOpd’siHI JTyKd. 3HaYHa YacTHHA Tpa-TOJIUHH
3aiiHATa COCHOBHUMH JIiCAMHU.

[IpeameroM HamIOro BUBYEHHS € anbrodiopa aecMimieBUX
BOJIOPOCTEH Kap €pHUX BOJOWM, $IKi yTBOPWJIMCS B pe3yJbTaTi
00BOZHEHHS Micllb BUI00YTKY Topdy y mepion 3 60-x mo kinenp 90-x
POKIB JIBAALATOrO CTONMTTA. lle JeCATKH TeOMETPUYHO MPaBUIIBHUX
BOJIOWM KokHE po3mipoMm 500 Ha 1200 MeTpiB siKi 3aiiMalOTh 3HAYHY
YaCTUHY JaHMIA(THOrO 3aKa3HUKA 3araibHOJCPKABHOTO 3HAYCHHS
«3amruan».

3a momnepenHiMU pe3yJbTaTaMy JIOCTIPKEHHS [UX Kap €pHHUX
BOJIONM BHSIBIICHO 54 TaKCOHM BOJIOpPOCTEH Kiacy Zygnematophyceae
nopsaxky Desmidiales, 3 Hux:

- Cosmarium Corda ex Ralfs — 29 Takcona;

- Staurastrum Meyen ex Ralfs — 7 Takcomis;

- Euastrum Ehrenberg ex Ralfs — 2 takconu;

- Closterium Nitzsch ex Ralfs — 9 takcomnis;

- Gonatozygon De Bary — 2 takconu;

- Xanthidium Ehrenberg ex Ralfs — 2 takconu;
- Pleurotaenium Négeli — 1 takcow;

- Staurodesmus Teiling — 1 takcow;

- Cosmocladium Brébisson — 1 TakcoH.
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Cepen 3HaliieHWX BHUIIB € HOBUH I (uopu YKpaiHCBKOTO
Iomicces Ta pinkicuuit [2] Bua Cosmarium retusum Rabenhorst.

KinbkicTh 3HAWJICHWX TAKCOHIB JECMIiII€BUX BOJOPOCTECH €
3HAYHOIO MTOPiBHSIHO 3 TaHMMHU I10 1HIIMX CXOXHX OloTonax B YKpaiHi.

Ameroduiopa 6ot maHAma@THOrO 3aKa3HUKA «BUITHIKI»
(ITonTaBchka oOmacTh) Hamiuye 21 TakcoH Kiacy Zygnematophyceae
nopsaky Desmidiales [3].

Hocmimkenns Bogopocteit Oomit HIII  «IIpum’ sith-CToxim»
(Bomuuceke Ilomices) [1] mokasamo, 10 BOJOPOCTI  Kiacy
Zygnematophyceae (mopsinky Desmidiales) npencrasneni 34 Bupamu
(38 BH.T) 3 78 BuaiB (92 BH.T) mis Gomit BomuHcbkoro Ilomices
sarajiom [4]. Haii6inem nommpeni mis 6omit HIIT «Ilpum’sth-
Croxig» poxu Cosmarium — 9 Bugor (10 BH.T) Ta Staurastrum — 6
BunoB (7 BH.T), a 3aranoMm i Oonit Bommucekoro [lomices
Cosmarium Corda ex Ralfs — 15 sugis (19 Bm.1.), Micrasterias C.
Agardh ex Ralfs — 9 Bumis (13 BH.T.), Staurastrum Meyen emend.
Pal.-Mordv. — 9 Buzis (12 Bu.T.), Euastrum Ehrenb. ex Ralfs — 10
BuniB (11 Bu.T.) i Closterium Nitzsch ex Ralfs — 10 Bunis [4].

Teputopii TpUPONHUN CTaH SAKUX TMOPYIICHUI BHACIIIOK
AHTPOIIOTEHHOTO  BIUIMBY  CTald  BOAOMMaMH [IHHUMH  JJIst
anproduiopu jaecMinieBux Bogopocteld YepwiriBeskoro Ilomices i
VYxpainu B ijgomy.

Criucox sitepatypu

1. Konmmmyx M.A. Bogopocaun OGonmor HammonansHoro
npupognoro  mapka  «[Ipunmate—Croxum»  (BonbiHckoe
[Tonecwe, Ykpanna). Ansronorus. 2013. 23(4)C. 438-449.

2. Tlanamap-MopnaBuHIeBa I'M. ®rnopa BOJIOpOCTEN
KOHTHHCHTAIBHUX BOJMOMM Ykpainu: JlecMmimieBi BOIOpOCTI.
Bum. 1, 4. 2 Desmidiaceae. KuiB: Axagemmepioguka, 2005.
578 c.

3. Paiina E.B. Bomopociu 06onor napamadTHOrO 3akKa3HHKa
«Buniaskuy (IlonraBckas obnacte). BicH. Xapk. Hail. yH-TY.
Cep. 6iom. 2005. Bum. 1-2. C. 67-71.

4. Ilapenko IT.M., Konimyk M.O., Kanycrin J.0. Bomopocrti
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PO3/I1L]I 9

OXOPOHA, MOJEJIFOBAHHS TA ITIPOI'HO3YBAHHSA
CTAHY HABKOJIMIIHBOI'O CEPEJOBHUIIIA

VJIK 551.464.32 (262.5.05)

BILJIMB PYWMHYBAHHSI I'PEBJII KAXOBCBKOI'O
BOJOCXOBHUIIA HA AKICTb BOJHOT'O CEPEJOBUILA
MPUBEPEXHOI 30HA MICTA OJIECH VY 2023 POIII

Boraroga 1O. L., Cexynasik Jl. 10., Kupcanosa O. B.

IactutyT MOpcbKoi Gionorii HamionanbHoi akageMii Hayk YKpaiau

bogatovayu@gmail.com

Juinpo — oxHa i3 HaHOLIBIIMX 1 MPOTSHKHUX PIYOK €BponH
(noBxwuna 2201 kM, mwioma Boxo360py 504 THc. KM?, cepeHii piuHuit
cTik 6u3bk0 53 kM®), Ha BCHOMY HPOTS3i 3peryIbOBaHE KAacKagoM 3
mrect Bogocxouil. Ocrande mocte KaxoBchbke — HAMOUIbINE 3 HUX,
MaJlo TIPOEKTHY IIIOILY BOAHOIO A3epkana 215 km? ta 06'em 18,2 xm®.
[licns mimpuBy 6 uepBHs 2023 p. pOCIHCHKUME OKyHaIiHHAMHA
Bilickkamu rpedm KaxoBchkoro BomocxoBuina y JIHimpo 3i#nuio
Oommspko 144 xm® Bomu, Oyino 3aromueHo moHax 612 kwm?
T'YCTOHACEJICHUX NPOMHCIIOBUX 1 CLIBCHKOTOCIIONAPCHKUX TEPUTOPIH
XepcoHchKol Ta MukonaiBcpkoi obnacteit. Boga 1 moHHI Bigkmamy 3
BOJIOCXOBHUINIA 1 3 3aTOIUICHUX TEPHUTOPi, SKi MICTHINM BEJIHKY
KUTBKICTh 3a0pyIHIOIOYUX PEYOBHUH (HADTOMPOIYKTH, MECTUIUAM,
BaXKKI MeTalli, XiMidHi MoOpwBa, KaHaTi3aliiiHi Ta MOOYTOBI CTOKH,
JepeBa i odeper, OyJiBelbHE Ta MOOYTOBE CMITTSA, TPYNH TBapUH)
uepe3 JlHinpo-By3pkuii JMMaH HamiWOUIA 0 MIBHIYHO-3aXiIHOT
gactuHu YopHoro wmops. IlepmmMu ynmap BeaM4e3HOTO 00CATY
NpiCHUX 3a0pyJHEHHWX, 3 BEIMKOI KUIBKICTIO 3BaKEHUX Ta
PO3YMHEHUX MiHEpALHUX Ta OPraHiYHUX PEYOBHH OTPUMATH BOJH
Opnecwvroro Mopcbkoro periony. Lle — akBaropist Big [ puropseBcbkoro
mumany 1o Cyxoro, ska oOMmexeHa 3 cxony i3o0aroro 20 M.
®DopMyBaHHS TiIPOXIMIYHOTO PEKUMY IHOTO palloHy MOpIO
BU3HAYAETBCSA BIUIMBOM TpaHCpopMoBaHOro croky Juinmpa i
[liBnennoro byry, kiIiMaTM4HUMH 1 METEOPOJOTiYHMMH YMOBAaMHU
poka. Oco0nuBY posib y (pOpMyBaHHI SIKOCTI MOPCHKOTO CEPEIOBUINA
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paiioHy BIZIrparoTh 3riHHO-HArOHHI BITPH, SKI MPU3BOIATH A0 3MiHH
MOBEPXHEBHUX BOJHUX Mac 1 37aTHI KapAUHAIBHO MiHATH T1IpOXiMidHI
YMOBH BIPOJIOBX JIEKIIBKOX YaciB 1 JTHIB.

oneHHI CIOCTEPEKEHHS 3a COJBOBUM CKJIAJOM MOPCHKOI
BoaM 1 OIOTEHHUMH pPEYOBHHAMH B TIPUOEPEKHI 30HI Meramoiicy
Opeca moyany NPOBOAWTH B APYTii MOJOBUHI JHS 6 YepBHS HA MHUCI
JlamxepoH — miBAeHHa Toyka OmechKoi 3aTOKHM, SKa Y BOEHHHH Hac
Oyna HalimocTymHIIIa TSl IPOBEACHHS MOHITOpHHTY. [IpicHi Boam 3
KaxoBchbKOro BOJOCXOBHINA 3aliMalid BEpPXHiM map mMops 10 3-5 M,
sapumpiikn 10 50-100 m 3anexxHo Bix BiTpoBoi cutyauii. [Ipobu
BOAM BiOMpanu B TMOBEPXHEBOMY IIapi MOps IUIACTMACOBOIO
€MHICTIO, BUMIPIOBaHHA TEMIIEPATypyd 1 COJIOHOCTI MpOBOAWIHM "in
situ", BH3HA4YeHHS MiHEPaJIbHUX Ta OpPTaHIYHUX PEUOBHMH a30Ty Ta
¢dochopy mpoBOAWMIM Y CTamioOHApHIA Timpoximiuniid maboparopii,
MPUAHATAMHA Y MDKHAPOJHIA TMPAaKTHIl MEeToJAaMd. B depBHS-NHITHI
paiioH MOHITOpWHTY BIUTMBY BojA KaxoBCBKOTO BOJOCXOBHIIA Ha
npubepexxHi Boam Meramnoiicy Opneca po3MMpHiIN i MpodH BOIU
BimOupamn Ha wmucax lliBHiuanit Opecekwii, JlamxkepoH, Manmit
®ontan 1 Benukwnit ®oHtaH, a micis Aeskoi crabuTizamii pexumy
COJIOHOCTI MOHITOPHHT JI0 cepequHu Jucronana 2023 p. mpoBoauiIn
TibKK Ha Mucax JlamxkepoH i Manuii @oHTaH.

HocmipkeHHsT 1oKaszaiad, IO TMpicHa Ta Tela BOAa
KaxoBchkoro BoJOCXOBHINA 3a 4 JNOOM MICHS MiIPUBY HOro rpedii
nocsirna y3oepexoks Opnecu. Tak, COJNOHICTH IMOBEPXHEBOIO IIApy
Mopsi B paiioni Mucy JlamkepoH 3Ha4HO 3HM3MIacA — 3 13 %o 6 uepBHs
1m0 7,4 %o 9 depBHs, MiHiManbHI 3HaYeHHs — 3,95 %o dikcyBanm 11
YepBHS. 3HWKECHHS COJIOHOCTI BOJU JO MiHIMQJbHUX 3HAYCHb
MIPHU3BENIO 70 KAaTaCTPO(IYHOTO MOTIPIICHHS YMOB iCHYBaHHS JESKHX
rizpobionti. B mel mepioy B paiioHi Mucy (ikcyBau CKYITYEHHS
KHUBHX 1 cHynmux am(ibiili Ta puo, 3aNHIIKKH JepeB, O4epeTy, CMITTS
BUHECEHUX 13 3aTomieHux tepuropiil. Cosonicts Ha piBHI 4 %o (B 3
pasu MeHm MiHiManbHuX 3HaYeHb ['JIK — 12 %o) Tpumanace B paiioHi
JISSIKUI Yac 1 JIMIIe 32 paxyHOK IepeMilllyBaHHs TIOCTYIIOBO 3pocia JI0
15 %o 26 uepBHsi. B mjmmui-cepmHi 2023 p. CONOHICTH BOJAM Ha
OpecekoMy y30epexoki 3MmiHroBasacst B Mexax 10-17 %o, mo
MOB'SI3aHO 13 3TiHHO-HATIHHUMH SIBUIIAMH, SIKi XapakTepHi st
JITHBOTO TIEPIOJTy POKY.
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B uepsHi-cepmHi B moBepxHEBOMY mape Omechkoro y30epeixs
(30Ha MOpS 0 TIIMOWH 5 M) TipH COJIOHOCTI Bogu 4-10 %o BiaMivanu
HACHYCHHS BOAM KUCHEM MeHII 75 %. Taku 3HaYeHHS HE XapaKTepHi
JUISL JTiTa — Tepiogy AakTHBHOTO PO3BUTKY (oTOoCHHTE3y, 1 Oynm
NOB’S3aHI 3 BUCOKMM BMICTOM 3aBUCIMX PEYOBUH Y BOJAAX, LIO
Haaxoauww 3 JIHINpoBCchKO-By3bpKoro JMMaHy Mmicis miapuBy JamMOu.

B uepBHi B noBepxHeBoMy mIapi Boau OAECHKOTO Y30epeskKs
mpu comoHocTi 4-5 %o cmocTepiramuch BHCOKI KOHIIEHTpAIli
amoHiitHoTO a3oty — 1,2-2,6 ['/IK, a mpu comonocti 7-10 %0 — 1,2-
1,3 TAK. MakcumanbHa 3adikcoBaHa y MOPCHKOT BO/II KOHIIEHTPAILIis
aMOHIIfHOTO a30Ty 3a mepiox crmocTepesxenb ctanosmwia 13,8 TJIK. Ti
BiZJ3HAYaJIM MPHU COJOHOCTI MOPCHKOI BOAM 5 %o 9 4epBHs B paiioHi
c. Kobnese (MukoaiBcbka 001acTh), SIKE pO3TalllOBaHE B 25 KM BiJ
rupna /lainpoBceko-by3pkoro mmmany. KoHieHTpariii amoHiftHOTO
a3oTy y Mopchkiit Boai Oimpmie I'JIK cBimuaTh mpo HaAXOMHKEHHS B
MOpe KaHaJi3allifHUX CTIYHUX BOJA 1 BOJ 3 pI3HUX KOJEKTOPIB,
TBapUHHULBKUX (epM. CIIiJl TaKOXK BII3HAYMTH, IO a30T-aMOHINHUIA
— (opma MiHEpalBHOTO a30Ty, SKOI BiIAAOTh MepeBary MiKpo- i
MaKpOBOJOPOCTI TPH CTBOPEHHI HOBOI OpraHi4HOi PEYOBHHH
(dborocunres). Konmentpamii ¢ocdarie 1 KpeMHil0, HEOOXiTHUX
€JIEMEHTIB TpPH CTBOPEHHI HOBOi aBTOXTOHHOI pPEYOBHHH, Ha
0JIECHKOMY y30epeskki MPH COJIOHOCTI MOPChKOi Boau 4—5 %o B 2—3
pasu  TEpeBHINYBalM CEpPEIHbO OaraTopiyHi 3HAYCHHSA, aie
MaKCHMaJbHI KOoHIIeHTpallii hocdaris He nepesunnyBanmu ['JIK. Bxke y
cepenuHi YepBHS SKICTh MOPCHKOI BOJAM 32 CaHITAPHO-XIMIYHMMHU Ta
MIiKpOO1OJIOTIYHUMH TIOKa3HWKaMH pi3ko moripmuiack 1 Opecbka
Micbka paga 17.06.2023 p. Bumaiga Haka3 Hpo 3a00POHY HACEIICHHIO
KymnaTHcs B MOPIi Ha TUISHKAaX MicTa, JJOBUTH Ta BXKUBATH puOy Ta iHIII
MOPENPOAYKTH  MiClIeBOro  moxo/ukeHHA.  CTabijbHO  BHCOKI
KOHIIEHTpaIli a30Ty-aMoHiHOro 1 ¢ocdariB y MOPCHKii BOII B
yepBHi 2023 p. BUKIMKAIM MAacoBiii pPO3BHTOK (ITOMIAHKTOHY 3
YTBOPEHHSM BEJHKHX IUIOLI MOPIO 3 «IBITiHHAMY» BoIU. BoHM 3 KiHIA
YEPBHS J0 KIHII JUIHS 3aiiMaiu 10 80 % IIori yKpaiHChKIiN YacTHHI
MiBHIYHO-3aX11HOTO menbdy YopHOoro Mopsi.

B aumnni 2023 p. Bucoki KoHUEHTpauii ¢ocdaTiB Big3HAYAIH Y
paitonax mucie IliBuiunuii, Manuit ®onran Ta Benukuit ®ouHTaH, 110
MoKe OYTH MOB'SI3aHO 3 JIECTPYKIIIEIO BIIMEPIIOT OpraHiYHOT peYOBHHHU
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(ITOMIAHKTOHY B MEPioj] HOTO MacOBOTO PO3BHUTKY.

B kinui cepnHsi-BepecHi micus Aesikiil ctabinizamii CoOIeHOCHOTo
PSKHMY Ha OJIECHKOMY Y30EpeioKi KOHIIGHTpAIlii MiHepaJllbHUX Ta
OpraHiyHUX pPeYoBHH a30Ty 1 (ocdopy, KpPeMHEKHCIOTH, BMICT
PO3UYMHEHOTO Yy BOJAI KHCHIO OyiHM Ha piBHI CE30HHHX CEPeIHBO
OaraTopiyHHUX 3HAYCHB.

Crmia TakoX 3a3HAYMTH, IO B JOHHI BIAKIAAU IIBHIYHO-
3axigHOTO menb(py HATIANIIN Ta aKyMYJIIOBaJHCh: 3a0pyAHIOOUI
pPEUOBMHH 1 aJIOXTOHHA Opra"iyHa pedoBrMHa 3 KaxoBchkoro
BOJIOCXOBHIIA, AaBTOXTOHHA OpraHi4YHa pEYOBHHA  BIIMEPIIOTO
(ITOMIAHKTOHY TMICHS «IBITIHHS BOAW». 3a0pyAHEHHS JTOHHHX
BIIKIIA/MIB — pealbHa 3arpo3a yKpaiHChbKkoMmy mienbdy. Bomm —
MOTEHIIMHE JKEPEeo BTOPUHHOTO 3a0pyAHEHHS MOPCBKUX BO, TOMY
0 PO3KJIAJaHHA Ta BUXIM 3 HAX TOKCHUKAHTIB, OIOT€HHUX PEYOBUH
Oyne moripuryBaTé SIKiCTh BOJHOTO CEpPEIOBHINA, 3aBJaBaTH IIKOIU
YOPHOMOPCHKiii 010Ti 6araTo pokis.

OCKibKM MH HE CTHKaIHCS 3 MOMIOHOI EeKOJIOTIYHOIO,
TEXHOTEHHOIO KaTacTpodoro, IIUTKOM IMOBIpHO, MmO i HACTiIKA
NPOSIBISITAMYThCS 1 B HacTymHi pokd. JlocToBipHO omiHMTH i
MacIiTabu, CTyMiHb 3a0pyIHEHHS Ta 30MTOK, 3aBIaHUN MOPCHKOMY
CEpPEIOBUINY 1 IPUPOTHUM pecypcaM YKpaiHU, MOMIIUBO TUTBKH TPH
NPOJIOBXKEHHI ~ KOMIUIEKCHOTO  MOHITOPHMHTY, 1[0 B  yMOBax
BIHCBKOBOTO Hacy JIy»e CKJIaJlHO, ajie HeoOXiHO.

V]IK 504

BILJIMB BIICbKOBOI AT'PECII pocii HA JOBKLLJIA
YKPATHU

Bakepuu M. M.'% Iacunens 5. C.

UIBH3 «Y>KropoachKuii HalliOHAIbHUI YHIBEPCHTET,
23aKapnaTChKUI HAYKOBO-IOCIIIHUI eKCIIEPTHO-KPUMiHAII CTHYHUI
eHTp MBC VYkpainu

E-mail: mykhailo.vakerich@uzhnu.edu.ua

3HAYHOTO HETaTHBHOTO BIUIUBY JOBKUDIS YKpaiHM 3a3Hae
BHAC/IIOK BiMCbKOBOI arpecii pociiicbkoi deneparii. 3rigHo 3
€BpONENChbKMM areHTCTBOM 3 MWTaHb JOBKIUIA, 3aJI€KHO BiJ
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MacmTabiB pyHHYBaHb Ta BHIB BUKOPHCTOBYBaHOI 30pOi, TOKCHYHI
XIMiUHI PEYOBHHU MOXYTh aKyMYJIOBAaTHCS Y BOAIL, IPYHTI Ta MOBITpi
JECSATUNITTSAMH, 3aBAAlOYM IMIKOAM 3[0POB’I0 JIIOACH, CEpeaOBHUILY
icHyBaHHA Ta 010pI3HOMAHITTIO.

BnoiuB  BiliHM Ha cTaH  BOAHMX  pecypciB  Ta
Boj03a0e3nevyeHHs1 HacejJeHHs1 YKpainu. [lomkomkeHHs Txepen
BOJIOTIOCTAYaHHS Ta KaHali3alii MO)ke MO30aBUTH Ta BiKe M030aBise
JMoAe MOXIMBOCTI gocTymy Jmo Boam. CraHmii 1 Mepexi
BOJIOTIOCTAYaHHSI TA4 OYMIICHHS CTIYHUX BOJ, CHCTEMH MOHITOPHHTY
Ta iHIIa BaYKJIMBA iHQPACTPYKTypa MOXKYTh MOBHICTIO a00 YacTKOBO
MIPUITUHUTH POOOTY uepe3 ¢iznyHe pyiHyBaHHS BHACTIIOK OOCTpLTiB,
nepeboi 3 eleKkTporocTadyaHHaM, Opak marepiaiiB abo X cUTyarii,
KOJIW OOCITyTOBYIOUMH TEepCOHa] BTpadae KOHTPOJbL ab0 JOCTYM M0
BUIIE3raIaHoil iHQPACTPYKTYpH.

Hoctyn mo BomomocTadaHHA Ta KaHami3alili Ha YKpaiHCBKHX
TEPUTOPISIX, OE3MOCepeHbO 3aYCIUICHUX BIHCHKOBUMH [iSIMHU, €
OITHIEI0 3 KIIOYOBHX TMPOOJIEM, IO BHKIHKAIOTH CTYpOOBaHICTB.
YkpaiHCchKi MicTa B 0071031 MTEpeKUBAIOTh HAa/I3BUUYAHY TYMaHITapHY
Kpu3y. Y Takux yMOBax pHU3MK 1H(EKUIHHUX 3aXBOPIOBAaHb, IO
MepelaloThCs YEPE3 BOJlY, MAKCUMAJIbHUM.

Biitau 3011bIIYIOTE 320pyIHEHHS PiUOK, 03€p, BOJHO-O0JIOTHHIX
YTilIb 1 BOJIOHOCHUX TOpH30HTIB. Hampukian, aBiaymapu Ta oocTpinu
MOXXYTh 3HUIIUTH MPOMHUCIIOBI 00’€KTH, CMITTE3BAIMIIA Ta CXOBHIIA
BIIXOJliB, Y TOMY YHMCJIi XBOCTOCXOBHINA, IO, B CBOIO YEPry, MOXKE
NPU3BECTH J0 BUTOKY HEOE3[EUHNX PEUOBHH.

Bonma Takok Moxe crath 30po€ro, 1 ii BUKOpUCTaHHS ISt
JNOCSTHEHHS BIMCHKOBHX I[JIEH HE € HOBHM SsIBUIIEM. 3pyHHOBaHa
nam0a MOXKe 3aTONUTH TEPUTOPIT AaJEKO 3a TeUi€lo, SIK, HAPUKIal, Y
BOj0300pax piuku JIHinpo. 3axOIUICHHS CTpaTeriyHoi BOJIHOL
IHQPaCTPYKTypH MOXKe caMe TO co0l cTaTH BiHCHKOBOIO METOIO.
Hanpuknan, pocis 3axommna Ta migipaia Kaxosceky I'EC, onny 3
HaitOinpmmx B Ykpaini. EC posramoBaHa Ha BOJOCXOBHILI, IO
oxonomkye 3amopizbky AEC, sika B CBOIO Uepry € HailOUIBIIO B
€Bporri.

BiifHa TakoX 3aBma€ Ceplo3HOro ynapy TPaHCKOPJOHHOMY
CriBpoOITHHLITBY. BOHa  HPU3BOAUTH [0  TPAHCKOPIOHHOIO
nepeMillieHHs 3a0pyTHEHOTO TOBITPS Ta BOJIU, 30KpeMa depe3 PiuKkH B
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UopHe Mope 3 HOro UyTIWBOIO EKOCHCTEMOIO, siKa Bke Oyria
MOIIKO/DKEHA B OCTaHHI JAecaTUITTA [1].

Bnoiue BiiiHM Ha cTaH aTMocdepHOro moBiTpsi YKpaiHu.
Uepe3 OofioBi mii 3aragbHUH CTaH aTMOC(HEPHOTO  IOBITPS
MOTIPITYEThCA Yy TpSIMHA Ta HempsMmuid crocoOu. I[Ipsmuii BrmuB
OoiioBUX Jii — e JCTOHYBaHHS CHAps/liB, BHKOPUCTAaHHS
apTuiepiiicbkoi 30poi Ta aBiabom0. 3a nanumu JJCHC npotsrom nBox
poKiB BifiHM B VYkpaini 3HemkomkeHo moHany 500 Tucsu
BUOyXxoHeOe3neyHnx npeaMeTiB. BomHowac pociiicbka — apmist
BUIycTHJa 1Mo YKpaini Omm3pko 7500 paker. Y neskux BHUMagKax
pakeTH BIyYalld B CKJaaud OOENpHUIIACIB, SKi, B CBOIO Yepry, TEX
JIeToHyBand. Bij Takux BUOYXiB B aTMoc(hepHe MOBITPS BUKUAAIOTHCS
CBHUHEIb, CaXka, BYIJICIb M 1HIII TOKCHKAHTH. A 3aJMIIKA CHapSIiB
MICTSITh CiIpKy, Mijb, 3aJli30 Ta Byrienb. lIpyu moTparuisiHAl y TPYHT
BOHH 3a0pYIHIOIOTH BOJLY, @ 3rOZIOM OTPYIOIOTh JIFOACH 1 TBApHH.

Henpsimuii BriuB OOHOBHX [iii — 1€ MOXKEXi B €KOCHCTEMAX,
BUOyxru Ha HadTOOa3ax, aTakd Ha MPOMHCIOBI 00’€KTH Ta CKIaau
HeOe3MeuHnX BIAXOIIB, SK-OT MIHOMOJiypeTaH, MiHepalbHI J0OpHBa,
nakogapOoBi BHOOpH, amiauHa ceJiTpa TomO. Bim TmoXkex Ha
HadTo0a3ax B aTtMoc(epHe MOBITPS BUKHMJIAIOTHCS BaXXKKl METaJIH,
JTIOKCH] CIpKH, Ca)ka, OKMCH a30Ty TOIIO. Taki BHKWAW IIKOISATH
3I0pOB’10 JIFOJIEH, a 3a0pYAHUKH, SIKi MOTPAIUISIOTH y TPYHT, 3 YaCOM,
NOTIPUIYIOTh SIKICTh TMiJA3€MHUX Ta IIOBEPXHEBUX BOA. A o00csr
BUKHJIIB BiJl 3aropsiHHS JiciB, HaQTOOa3 Ta IHIUX 00’ €KTIB CTAHOBHUTH
182 MinTbHOHM TOHH IIKiIJIMBUX PEYOBHH.

3a ganuMu MiHicTEpCTBa JOBKULIS YKpaiHHU, OOCST BUKUJIIB
HIKIIJTMBUX PEYOBHH B arMoc(epHe TOBITPA 3a Yac BIHHHU JOPiBHIOE
00cATY BUKH[IIB OJTHOTO METAIYPTiHOTO MiANPUEMCTBA 3a IUTHIA PiK
pobotu [2].

BniuB BiliHM Ha cTaH I'PYHTOBOIO MOKPHMBY YKpaiHu. Pyx
Ba)KKOI TEXHIKH, OyJiBHHLTBO QopTudikauiinux cropyn i 6oiosi aii
MOLIKO/DKYIOTh IPyHTOBHH TOKpuB. Lle mpu3BoauTh 10 aerpamamii
POCIIMHHOTO IMOKPUBY Ta IMIOCHIIIOE BITPOBY Ta BOJHY €pO3ii.

3a0pyaHEHHS TIPYHTY 31¢OUIBIIOrO BiJ0YBa€ThCS BHACIIIIOK
BUKOPUCTAHHS HITPOAPOMATUYHUX BUOYXOBHX CIOJYK (Takux SK
TpUHITPOTONYOd  (TpoTWia), oKrtariapo-1,3,5,7-rerpanitpo-1,3,5,7-
tetpaszouuH (HMX) i 1,3,5-rpunitponeprigpo-1,3,5-tpiazun (RDX)),
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SIKI TOKCHYHI JJI MOBKULIS Ta 370POB’S JIFOAWHH. Y TIPHUPOII BOHH
CTIMKi 10 BUIIApOBYBaHHS, T1Ipoiti3y Ta Ologerpasanii, i, SK HaCHIiJOK,
MOXYTh IOTJIMHATHCS POCIMHAMH a00 BUMHUBATHCS B TPYHTOBI BOJIH.

Ilinx dac pmeroHarii pakeT Ta apTHICPIHCBKUX CHapSIIiB
YTBOPIOEThCS ~ HU3Ka XiMiuHux crnonyk: damuauii ra3  (CO),
pyrnekucinii taz (CO.), Bomsua mapa (H20), Oypuii raz (NO),
Hitporen (I) oxcun (N:20), dopmansaerin (CH20), mapu mianucToi
kuciotd (HCN), azor (N2), a TakoX BeTWKa KiIBKICTh TOKCHYHOL
OpraHiku, OKHCIIOIOTbCS HAaBKOJNMWIIHI IPYHTH, JCpPEBHHA, JEpHHHA,
KOHCTPYKIIi.

HeratuBHi HacmiKy BiJl BUKOPUCTAHHS 3alalioBalbHOI 30poi,
mo MictuTh Oimuit  docdop, mOB’s3aHI 3 HOTO JOMOMIKHAMHU
3a0pyIHIOBaYaMH Ta 3aJUIIKaMU 3TOpsHHS. [IpoayKTH TOpiHHS
¢dochopy Ta X po3UUHH, TOTPATUIAIOYN Y TPYHT, YTBOPIOIOTH COJIi, 1110
MOCHJTIOE Mirpamiro GochOpHUX CIIONYK i3 30HH YpakeHHsS Ha BLIBHI
Bi OoifoBux nid wmicreBocTi. Taka 30pos MOXKE MPHU3BECTH O
3a0pyIHEHHS IPYHTY MiKpoeJIeMeHTaMH, BYTJICBO/IHSIMU,
OpraHiYHUMH PO3YMHHUKAMH, ITOBEPXHEBO-aKTHBHIMH PEYOBHHAMH,
CUHTETUYHUMU (deHonamu, miagigaMH, JIOKCUHAMU Ta
PalioHyKIIi JaMH.

MerTasieBi ynaMKy CHapsiIiB, IO HOTPAIUIIOTh Y TOBKIULIS, TAKOXK
He € Oe3MeYHNMH Ta IUTKOBUTO iHepTHUMH. [Ipy po3kianaHHi cHapsiB
Ta 1HIIMX 3TUINKIB MeTaneBoi 30poi BiaOyBaeThesi 3a0pyJHEHHS TPYHTY
B OCHOBHOMY CBHHIIEM. YaByH 13 JOMINIKAMH CTali € HaHOUIBII
TIOMIMPEHNM MaTepiajioM il BUPOOHHIITBA OOOJIOHKH OOETIPHIIACIB Ta
MICTUTh y CBOEMY CKJIaJi HE TUIbKM CTAHIAPTHI 3aJ1i30 Ta ByIJIElb, a U
cipky Ta Migb. Lli peyoBMHHM TOTPaIUIsIIOTH JIO TPYHTY 1 MOXKYTh
MIrpyBaTH JI0 IPYHTOBHX BOJ 1 B Pe3yJbTaTi MOTPAILISATH O XapyOBUX
JIaHIIFOTIB, BIUTMBAIOYH 1 Ha JKKBI opraHi3mu [3].

JeroHariiss MiH CHpUYWHSE HETAaTUBHUIM BIUIMB Ha TPYHT
METaJeBUMH Ta IUIACTUKOBUMH OCKOJKAMH, a TaKOX 3aJIMIIKAMHU
BUOYXOBHX PEYOBMH. 3aiuiieHi BUOyXoBI Ooempumnacu, OKpiM
CBUHI[IO, ypaHy Ta CTHOII0, MICTATh BEJIHUKY KIJIBKICTH TOKCHYHHX
€JIEMEHTIB, SIK1 IBUJIKO TMOTPAIJISIOTH Y MIPUPOIHIN KOJI0OOIT.

Y MeHmux wmacmrabax (ame 3 OUIBILOI PiI3HOMAaHITHICTIO
BIUIMBIB) JDKEpejaoM 3a0pyJIHEHHS € TaKOoX 3ropill  TaHKH,
TPAHCIIOPTHI 3aCO0M, 30UTI JIITAKK Ta 1HIII 3aJIMIIKA OOHOBHX JTiH.
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3a0pyaHEeHHS TPYHTIB MaJMBHO-MACTHIBHIUME MarepialiaMu Ta
IHIIMMH  HAQTONPOAYKTaMH BifOYyBa€ThCS YHACHIJOK pPyXy Ta
MOUIKO/PKEHb ~ CYXONYTHOI ~ BiHCBKOBOI  TeXHIKH. Y  IpYHTax,
IPOCOYEHUX MAIMBHO-MACTWIBHUMM  MaTepiajlaMH, 3HIXKYETbCS
BOJIONIPOHHUKHICTH, BUTICHSAETHCS KUCEHb, IOPYIIYIOTHCS O10XIMIYHI Ta
MiKpoOiooriyHi mpouecH. BHAacHiIOK HBOr0 MOTipPIIYEThCS BOJHHI,
MOBITPSIHUH PEKUMH Ta KOJOOOIT MOKUBHUX PEYOBUH, MOPYLIYETHCS
KOPEHEBE >KUBJICHHS POCIHH, TaJbMYEThCS iX PICT 1 PO3BHUTOK, IO
cripuyHHse 3arudens [4].

OOcTpin  00’€KTIB TPOMHUCIOBOCTI Ta 1HQPACTPYKTYpH
NPU3BOAATE A0 MOXKEXK, SIKI CHPUYMHSIOTH TOJNATKOBE 3a0pyIHEHHS
TOBITPs, TPYHTY Ta Boad. [IpoayKkTw ropiHHS, SKi MOTPAIUISIOTH, Y
TIOBITPSI CKIIAIAIOTHCS 3 TOKCUYHUX T'a3iB 1 TBepIUX 4acTHHOK. Ha mux
00’exTax Takoxx Oyze 3HauHe 3a0pyqHEHHS IPYHTYy Ta Boau. Tam, me
Oynu mpoBeneHi 3aXOAW 3 TaciHHS TOXeXi, 3a0pyAHEHHS MOXYTb
BKITIOYATH 3aJIMIIKH MPOTHUITOKEKHOT MiHU.

CaMe TOMy HaJ3BHYAWHO BaXKJIMBO, 100 IJIaH BiJHOBJICHHS
YkpaiHu micns 3aKkiHUYeHHS BO€HHHX Mifi BKJIIOYAaB 3aXOmd 3
BIJTHOBJICHHS Ta 30€peXEHHS €KOCUCTEM, a JIO IUIaHiB 13 BiAOymOBU
HAaceJIeHWX MYHKTIiB BKJIIOYATH TPUPOJOOPIEHTOBAHI pillIeHHS Ta
3aXO0JIM 3 AAITAaIlil 10 3MiHHU KIIiIMaTy.
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V]IK 598.2
HACJIIIKHA BOEHUX IlII71 HA OPHITO®AYHY
T'nuncebka O. M.

TepHOMiNbCHKHN HAITIOHANBHUHN YHIBepCcHUTET iMeHi Bonoammmupa
I'matroka
E-mail: glinskaola7@gmail.com

Po3m’s3aHa  pociero BifiHa B YKpaiHi TpHHECHAa 037y
pyiiHyBaHb, CMEpTeH, CHPUYMHIIIA MAaCOBY MIrpalilo HaceIeHHS SIK B
MeXax JepKaBH, TaK 1 3a KOPJOH, MPHHECIA YUMAJIO SKOJIOTIYHHX
mpoOieM. Yci 1i BTparH, 3aBISKH Bipi Ta CTIHKOCTI yKpaiHCHKOTO
Hapoay, YKpaiHIli HaMararTbCs MMOJI0TATH, IPOTEe YA MOKHA CKa3aTh
ne npo TBapuH? BoHM He MOXYTh CXOBaTHCSl BiJ CHapsaiB Ta
BUOYXOBHX XBHJIb B YKPHUTTSIX, HE MOXYTh 3aXHCTHTH CBOi THi3za,
3MYIIIeHi, Yepe3 MIrpamiiHuil iHCTHHKT, MOBEPTATHCS Ha TEPHUTOPIi
OXOIUIEHI BiifHOIO. 3apa3 Ie He MOXKIIMBO IMiJPaxyBaTH CKUIBKH OYJI0
3pYHHOBAaHO THI3J, CKUIBKM 3arWHYJIO MNTaxXiB, NPOTE BXKE 3apa3
OpHITONOTH (PIKCYIOTh MIrpamidHi 3MiHH, KOTpPi TIOMHOXYIOTbH
HEBUAVMI XepTBHU BiliHU [1].

[TTaxu 3aBkau Oyl aKTUBHUMH YYacHHKaMd OOWOBHX il
NOYMHAIOYH, II€ 3 YaciB MPaBIiHHS KH:3S [ropa, Koiau Horo IpyKuHa
Omnbra BUpIlIMIA TOMCTUTHCS AepeBiisiHaM «...OJbra TUM 4acoM,
po3Jatour BOSIM KOMY OTO TIO TONyOOBi, a APYrMM IO TOpPOOIEBi,
3Befiyia [iM] KOKHOMY ToiyOOBi W ropoOleBi NpuB’si3aTH TPYT,
oOropraroun [HOT0] B MalleHbKi IUTATOYKH [i] HUTKOIO MPUB’SI3yHOUN
JI0 BCix roiy0iB i ropoOuiB. I 3emnina Osbra, KOJu CMEPKIOCS, BOSM
CBOIM IyCTUTH rojiy0iB i ropoOiiB. 'oiyOu 1 ropoOIli moJeTiin B
THi3J]a CBOi, — Ti B TONIyOHWKH CBOi, a TOpoOIIi i OCTPiXH, — i TOI
3aropsuTics TOMTYOHUKH, a 01 HUX XWXki 1 cromonu . | He Oyno aBopa,
Je 0 He Topino, 1 He MoXHA OyIlo TacuTH, 00 BCi IBOpH 3aropisucs. |
nmoOirIv JFOAM 3 TOPoa, 1 moBenina Onbra BOosSM CBOIM XBaTaTH iX...»
[Hecrop-nitonucens, 3, ¢.4].

VY mepuriii cBiTOBI BiliHI TAKOX BiJ3HAYMIMCA NTaxw. [ omyOu
Ilep Ami Ta Kaiizep momnpaBy BBaxanmucs HaHKpaniuMu
PO3BITHMKAMM THX 4YaciB BOHM NPOBOAWIM aepooTopo3BiaKy. A
niBeHb JIKEK Ty4YyHO CHOBIIAB NPO HAOMMKEHHS TNPOTHUBHHKA 1
HEOYIKYBaHO HallaJaB Ha HBOTO, YHM Jy>KE€ JOMOMaraB CBOEMY
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aBCTpaJiiiCbKOMY BIacHUKY [5] .

BoiioBi nii mopymrytoTh CHOKii NTaxiB, 110 MOXKE BIUTMHYTH
THI3JyBaHHS, BHBCJICHHS IIOTOMCTBA Ta MIirpamidHi mosaxd. Y
BIMICHKOBHX KOH(JIIKTaX PHU3WK 3aru0eri TBapwH 301IbIIYETHCS Yepe3
CTPUISHUHY Ta 3MIHH B TPUPOAHOMY CEpPEJOBHUIN, IO MOXE
MPU3BECTH JI0 BTPAT cepel] MOMyJIsILild, BTpa4aEThCsl BENHMKA KiJIBKICTb
YepBOHOKHM)KHUX BUJIIB.

Mirpariifini  kopumopu nrTaxiB A30BCEKO-HOPHOMOPCHKOTO
HIMPOTHOTO KOPHIOPY, IO BiA3HAYAETHCS HAWBHUILOIO KUIBKICTIO
nepeNiTHUX NrTaxiB B Ykpaini, [lomicbkuii IIUPOTHUI KOpHIOP Ta
JHINpOBChKMH MepUAiaHHWN MITpamiiHAN [UISX, MPOCTATAIOYNCH
B3JI0BX JicoBoi 30U [lomiccs, miBHIUHOT yacTrHu JlicocTery Ta pidok
Huinpo Tta JlecHa, nepeTHHarOTh 30HY OOHOBHMX Jild, CTalOTh
HeOe3MeYHUMH IS CIIOKOI0 Ta BMYKMBAHHA MTaxiB, a dyepe3 o0cTpinm
— 1 st MapupyTiB [2] .

Tineku B Hacmimok katactpodu Ha Kaxorceki ['EC, omineHo
BTpPaTH B TMOMYJSLISAX ITaxiB Ha KOPOTKUH Ta JOBIUH TEPMIHH.
HayxoB1i po3ainuny BUAM Ha TPU TPYIU PU3UKY: | — THI3OATHCS Ha
Mmicti katactpodu (oxommoe 82 Buan) , Il — BTparaTh GioTONMM AJIsS
THi3lyBaHHs 4epe3 3MiHM B pyciui uinpa (Bkirouae 69 suais), I —
BTPATATh OIOTOMM I TOAIBII Ta YKPHUTTS IIiJ] Yac Mirpaimii Ta
sumiBii (121 Bun) [6] .

XimiuHe 3a0pyHEHHS K€ CIIPHYMHSAIOTH OOCTPLIH, 3alUIIaE B
atMocdepi OKcuAM CIpKM Ta a30Ty, a BOHH, y CBOIO Uepry,
NPOBOKYIOTh KHCIJIOTHI Jiomli, 3MiHIOIOTH pH IpyHTY, 3HUIIYyrOUM
pociaunu. [IpU3BOJSTH IO OMIKIB CIHW30BUX OOOJOHOK JUXATbHUX
HUISIXiB TBAPUH. Y TaKUX YMOBAaX HEMOXIUBO THI3JUTHUCS i OUIKyBaTH
Ha ITOTOMCTBO.

BHacnizgok 3a0pyJHEHHS IPYHTIB HAQTONPOILYKTaMH, BaKKaMH
MeTajaMH, PaJioaKTHBHUMH Ta XIMiYHUMH PEYOBHHAMHU 3HUKYETHCS
HOro poIiovicTh, MiA3eMHI BOAM 3a0pYAHIOIOTHCS, IO BIUIMBAE Ha
pocnuHHICTh 1 OiopizHoMaHiTTsS. Hectaua mpoayKTiB XHUBICHHS Ta
pYHHYBaHHsS TPYHTOBOTO TIOKPHUBY YHEMOXJIMBIIIOE TOCEIICHHS
MEPHATHX HA IUX TEPUTOPIx [4] .

CBilicbKi TBapWHH TaKOX CTalM >KEpTBAaMH BiliHH, OyJ0
3HUIICHO YW MOIIKO/pKeHO Oinbiie 200 ClIbChbKOrOCIOAapPChKUX
yrige. Ha ntaxodaOpumi  «UepHoOaiBchka» yepe3 3HECTPYMIICHHS

367



Oxopona, MOOEII0BAHHA MA RPOCHO3Y6AHHA CMAH)
HABGKOJITUUWIHbO20 cepedoeuma

MPUMIIIEHs 1 BIACYTHICTh MOJIJIMBOCTI TOTPAmUTH JO TTaxXiB
3aruHyiu 4 MineioHu Kypei 1 6mm3pko 700 THcay KypuaT. B cemax
TBapUHH TIPOCTO IIOKWHYTi, BOHU TOJOIHI XOASATH BYJIHUIMH 1
MOBITLHO TIOMHPAOTh, ab0, PoO3ipBaHi POCIHCHKUM paKeTaMH, iXHi
PEIITKH THUIOTH, MPOBOKYIOYH TOMIMPEHHS PI3HOMAaHITHUX XBOPOO:
CaJIbMOHEIE03, TYOCPKYJIb03, CIICPUXi03 Ta 1HIII.
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Jlo Maimx pidok YKpaiHW BiIHOCHUTBCS TaKOX 1 piuka IkBa B
Kpemenenpkomy paiioni TepHOminbCcbkoi oOnacti. [kBa Mae 10BKUHY
omu3pko 50 kM. Piuka IkBa BaxknmBa Uil MICLEBOTO HAaceNCHHS,
OCKLTBKM BOHa 3abe3medye BOMOIOCTauaHHS Ta 3pOIIeHHA. bepern
PIYKH BKPUTI Pi3SHOMAHITHAMHU JyKaMH Ta JICOBHMH HACA/KEHHSIMH,
CTBOPIOIOYM TPUPOIHY Kpacy Ta CHPUSIOYH PO3MaiTTIoO (piopu Ta
¢daynu [1].

VY 6Gepesni 2023 poky Oyio MPOBEACHO JOCIIKEHHS SKOCTI
BOIM piuku IkBa Ha BMICT HIiTpaTiB, HOHIB aMOHiIO, B TaKOX Oyi0
BH3HAYEHO TBEPICTh BOAM i BoaHeBHi mokasHuk( pH). JocimimkeHHs
npoBoauioca B Mexax cena JlyHaiB KpeMeHenbkoro pailony B TppoX
pi3HHX Toukax. Bimbip mpoOd BoAM MPOBOAMIN 3 IOBEPXHEBOTO
ropuzoHTy BogoiM. [lepie Mmicie BinOOpy 3HAXOAMTHCS HA MOYATKY
cema mOONMHM3Y CLTBCHKOTOCMONAPCHKUX yrimb. Jpyre wicue Oims
aBTOTpPaHCTIOPTHOI Marictpani. Tpers Touka BimOOpY 3HAXOAMTHCS
HABIIPOTH CBHHO(EPMHU.

Pesynbrat IOCIHI/PKEHHS TOKa3ald, IO BMICT HITPaTiB y
nepIrii Tourli craHoBuB B 5,12 mr/m. B apyriii — 5,13 Mr/m i Tperiii —
5,2 Mr/n. 3HadeHHs y BCIX TPhOX TOYKAaX B CEPEIHHOMY JOPIBHIOBAIO
5,15 mr/n. Ha Bcix BogHMX 00’€KTaX JIOCIHIHDKCHUX TEPUTOPIA OyJIo
BUSIBIIEHO, 1110 BMICT HiTpaTiB He nepesuirye ['JIK pubrocm, a came 50
mr/m [1].

[lingBuiIeHHs KOHIEHTpAI[ii 10HIB aMOHIID MOXe OyTH
BUKOPHCTAHO, 5K iHAMKATOP BiIOOpayKEHHS IMOTipPIICHHS CaHITaApHOTO
CTaHy BOJOHM, MPOIIECiB 3a0pyTHEHHS TIOBEPXHEBUX 1 IMiI3EMHUX BOJT
(nmepeBaxkHO BiJy MOOYTOBMX 1 CLIBCBKOIOCIOJAPCHKUX CTOKIB) [2].
BwicT #ioHiB amoHito y piunli [kBa: B nepmiii Touri 0,14 mr/m, apyrii
0,1 mr/m i tperiii 0,01 mr/m. [lani 3HaueHHs He nepeBunlyoTs ['JIK
pubroct, a came 0,5 mr/i [2].

TBepaicTh BOJAM — IIe OJWH 3 BAXKJIMBUX MOKAa3HUKIB SKOCTI
BOJIOTIOCTAYaHHSI, IKUH BU3HAYA€THCS BMICTOM Pi3HUX COJIEH, 30KpeMa
KaJblilo Ta MarHito. Bucoka TBepaicTh BOJM MOXe MaTH HETaTHBHUIA
BIUIMB Ha JIOMAIITHI TIPWJIJIN, 30KpeMa Ha KOTJIH JIJIsl OTIAJIeHHS Ta Ha
KyXOHHE IPUJIas, TaK SK COJII KaJIbIi0 Ta MarHir0 BiIKIaJal0ThCs
Ha TIOBEPXHAX Ta 3MEHIIYIOTb €(EeKTUBHICTH pPOOOTH IpHiIasiB.
TakoX, BHCOKAa TBEPIICTb BOJW MOXE IPH3BECTH JIO YTBOPEHHS
HAKUIy Ha CTIHKax BOJOMNPOBIIHUX TPyO, 10 3MEHINY€E MPOITYCKHY
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3maTHICT TpyO Ta 30imbImIye pm3WK ix pyiHyBaHHA[3]. B xomi
JIOCITI/PKEHHS BOJ| piuku [KBU OyJi0 BCTAHOBJICHO, IO TBEPIICTh BOAU
B NepuIiid Touli AOpiBHIOE 5,3 MMonw/n, y Apyriit 6,1 mMmonw/m i
TPETHOI 5,4 MMOJIB/JI, IITO BiATIOBiMAa€ M'SKiH BOII.

BonueBwii mokazauk (pH) — iHAWKATOpP BOIHIO, IIO KiTBKICHO
BKa3y€ Ha KHUCIOTHO-Ty)XHUH Oamanc i Bomu. Y piuni Iksi pH B
nepuiid Touni BiH cTaHOBMB 6,9, npyriid 6,7 1 Tpetii 6,8. Jaui
BiJIMIOBIIal0Th C1a00-KUCIIOMY CepeloBHUIy. 3arajoM B piumi [kBi He
CIOCTEpIraeTbcss  MiABMLICHHS  AomycTMMuX mokasHukiB ['JIK
PHUOTOCII. JIJIs1 BCIX AOCHIIKCHUX MTOKa3HHKIB.

Hns TepHominmechkoi 00macTi, AK 1 M IHIIAX PETiOHIB
VYkpainu, xapaktepHi nmpobiemu 3a0pynHeHHS BomHUX 00'ekTiB. lle
CTaBHTh MiJl 3arpo3y €KOJOTiYHy Oe3leKy Ta 3J0pOB'Sl MiCHEBHX
xkuteniB. OOHAM 13 BaXJIMBUX KPOKIB Y I[bOMY HANpPSIMKY €
BCTQHOBJICHHS CIICIIaIbHUX OYHCHHX CIIOPYJ Ha 3a0pyTHEHUX
BojoiimMax. Hampukman, Ha piuii [kBa Bxke Oyjia BCTaHOBJIEHA OYKMCHA
CTopyJa, siKa J03BOJIWIIA 3HU3UTH PiBeHb 3a0pyaHeHHs Boau. OmHaK,
BOTO HeNocTaTHRO. [lOTPiOHO MPOBOAWTH TOCTIHHWUN KOHTPOIb
SKOCTI BOAM Ta PO3POOJSITH HOBI TEXHOJOTII oyHIIeHHS. Takox
BXIIMBO 3a0€3MEeUYNTH HAJIC)KHE BUKOPHCTAHHS BOJHUX pecypciB. Lle
03Hadae, M0 MOTPiOHO OOpPOTHCS 3 HE3aKOHHHM 3a00pOM BOJU Ta
KOHTPOJIFOBATH BHKOPUCTaHHS BOJAHUX PECYPCIB MiAMPUEMCTBAMH Ta
JKUTEIIMU 00acTi[4].

KpiMm TOro, HeoOXimHO 3a0e3nednTH Halle)kHe 30epeKeHHS
MPUPOJTHUX eKOocucTeM OeperiB BogHmx o0'ektiB. lle MoxxHa
3MIACHATH LUITXOM TPOBEACHHS 3aXO0JIiB 3 PeKyJbTHBAI] OeperiB Ta
JCOBOTO O3€JICHEHHSI, a TAKOX 3alPOBAKCHHSI CUCTEMH COPTYBaHHS
Ta yrwimizamii BigxomiB. OKpiM IbOT0, MOTPIOHO BXXHBATU 3aXOIiB
IOJI0 TONEPE/PKCHHS 3a0pyJHEHHS BOJHUX 00'eKTiB. 30Kpema,
NpOBOJANTH 1H(OpMaIiiHy poOOTy cepea MICIIeBOro HaceJeHHS PO
NpaBUIbHE TIOBO/DKEHHS 3 BiAXOAaMH Ta LIKiAJMBUMHU PEUOBHHAMHU
[5].

VYeci i 3ax0a1 MarOTh OyTH MTPOBECHI Ha KOMIUIEKCHIH OCHOBI 3
ypaxyBaHHSM CIEIU(IKA KOXHOrO BOJHOIO 00'ekTy okpemo. s
e(heKTUBHOI pearizallii TaKUX 3aX0JliB HEOOXiHO 3aITyuYeHHS HE JIUIIS
MICIICBUX BJIAJJHHX CTPYKTYp, alle W MiJANPUEMCTB, TPOMAJCHKHX
oprai3ariiif Ta MiCIIEBHX JKUTEIIB [6].
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3aranom, THTaHHS TOKpAIIEHHS CTaHy BOIHHUX OO0'€KTIB €
BRYCIMBUM Ta HaraJlbHUM 3aBIaHHIM. CIMHUN NUISX J0 JAOCATHCHHS
ycmixy — Iie CHiIbHA Tpals BIAAHUX CTPYKTYp, IiJIIPUEMCTB,
TPOMAICHKMX OpraHi3allii Ta MICIEBUX  JKHATCTIB. 3MIHCHEHHS
KOMIUIEKCHHX  3aXOJiB IIOJ0 OYHINEHHS BOJHMX OO'€KTIB,
KOHTPOJIIOBAaHHS BUKOPHCTAaHHS BOJHUX PECYPCIB Ta MOMEPEDKCHHS
3a0pyJHCHHS € KIIOYOBUMHU €JIEMECHTAMHU CTpaTerii CTBOPEHHS
0Oe3rmeyHoro Ta 340POBOTO  E€KOJOTIYHOTO CEepeloBUINA B HaHIi
MICIIEBOCTI.
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OCOBJIMBOCTI COPBIII TA JECOPBLII NOs
BIOYAPAMMU

I'epu A. L., Xomenuyk B. O., Kononuyk O. b., Mapkis B. C.,
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imeni Bononumupa ['HaTioka
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Hitporen € onmHi€ro 3 HABOXXITUBIIIMX MTOKUBHAX PEUOBHH JIJIS
pPOCIIMH, a TOMYy a30THI JOOpHBa AaKTUBHO BHUKOPHCTOBYETHCS B
CIJIbCBKOTOCIIOIAPCHKUX CHUCTeMaX. BHeCeHHs HaaMIpHOI KiJIbKOCTI
A30THHUX CIOJYK TPH3BOAUTH 10 TMOCHAOJIICHHS 3IaTHOCTI IPYHTY
3a0e3rneyyBaTH  IHOIMMH  TOKUBHUMH  PEYOBMHAMH  POCIIHHH,
nopymeHHs OalaHCcy a30Ty B TIPyHTI Ta JO BHJIYTOBYBaHHS
HITPOT€HBMICHUX pPEYOBHH, M0 TMPHU3BOAUTH [0 eBTpodikaril
MOBEPXHEBHUX BOJ. 3arallbHOBIJIOMO, 1[0 BUMHBAHHS a30Ty 3 IPYHTY
3HAYHOIO Miporo gominye Ha piBHI NOs', Tak sk NH4* B OCHOBHOMY
3B’A3aHUA 3 TIPYHTOBUMH KOJIOiTaMH JO SKHX MAa€ BHUCOKY
criopigHeHicTs [1].

Jns 3MeHIEeHHs BWIIyTOBYBAaHHS HITPOTEHBMICHUX CIIOIYK 3
IPYHTY JIi€EBUM METOAOM BBa)kaeThes imMmoOimizamis NOs 3
BUKOpHCTaHHSAM  OiowapiB  (OioByrimms). Lli  agcopOenTnn €
NEePCIeKTUBHUMH MaTepiajlaMH JJisl YIOBUJIbHEHHS BUBIJIbHEHHS Ta
3MEHINEHHsS BUMHBAHHS HITPaTHOTO a30Ty [3].

biowap, TBepamii TPOAYKT miponmizy Ta KapOoHi3amii B
aHaepoOHOMY CEpe/IOBHII OpPraHIYHMUX BiIXOJHiB, Y TOMY 4HCHIi 1
CUTBCBKOTO TOCHOAAPCTBA, SKUH Ma€ TOPUCTY CTPYKTYpY, BEIHKY
MUTOMY TIOBEPXHIO, 3HAYHY KIUIBKICTh (QYHKIIOHATBHUX TPy Ta
OOMIHHHMX KaTiOHiB, IO OOYMOBIIIOE HOTO BHCOKY aJICOpOLiHHY
31aTHICTB [5].

Tak sik TeMrepaTypa i TEXHOJIIOTIYHUH MPOolIeC Mipoi3y, CKIas i
BJIACTUBOCTI BUXiTHUX MaTepianiB BIUIMBAIOTh HA CTPYKTYPY 1 (pi3uKo-
XiMiuHI BIacTUBOCTI OIOBYriis, HOro NpakTHYHE BUKOPHCTAHHS
BHMarae J0JaTKOBHUX JOCTIKEHb COPOIiHNX BiacTHBOCTEH [2].

Tomy B poOoTi Oyn0 31iHCHEHO MOPIBHIBHY XapaKTEPUCTHUKY
cop6ii ionie NO3~ nBoma 0iouapamu — Ideale (IDL ) ta Intermarcom
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(INT). 3a naHuMu BUPOOHUKIB, CHPOBHHOIO JJIsI OTPUMAaHHS Oiodapy
IDL Oymm TpaB’SHUCTI POCIWHHI 3aMWIIKH, a1 BHpoOHHUITBa INT
BUKOPUCTOBYBAJIM BiAXOIH JCPEBUHU.

st mocipkeHHsT 0COOMBOCTEH copOii-aecopOrtii Giouapamu
HITPaTHOTO a30Ty TOTyBalu cTaHaapTHi po3uman NOz 3
BukopuctanasiM KNOs. B excnepumenTi 1 r 0ioByriuis momimanu B
koom 06’emoM 100 mut i qomaBamy 20 MIT pO3YHHIB, IO MICTHIIH Pi3HI
noyatkoBi koHuentpauii iomie NOs~ (0, 62, 310, 620 wmr-r?l).
[NouaTkoBuit pH 3mimanux po3uwHiB ctaHoBUB 7,8-8,0, TeMIieparypa
Cepe/IOBUINA TIOTTIMHAHHS HA Yac MPOBEICHHS MOJEIBLHOTO JOCIIAY
craHoBuia 25 °C. Il[o6 3amo0irtvd BUMApOBYBAaHHIO BOJHU, KOJOU
3aKpHUBAIU TOJIETUIIEHOBOIO IITiBKOTO. Ilicis mpouecy amcop6mii pH
po3unHiB ctaHoBuB §,1-8,3. [Ipotsarom ekciepumenty Ha 1, 3, 7 ta 14
no0y y Hamocagax CYCIHEH3id 3 BHKOPHUCTAHHSIM 10HCEJICKTHBHOIO
eJIeKTPOy BUMiproBanu KoHIeHTparii ioriB NOz™. s mporo 3pa3ku
MIOTIEPEIHBO OYMIIANIH Yepe3 MarnepoBuil 0e330pHMNH GLIbTp (po3Mip
mop 7-20 mxMm). KinpkicTs copboBaHOTO Gi0YapaMu HITPATHOTO a30TY
BU3HAYAld K PI3HUII0O MDK BHECEHOI Ta  3aJUIIKOBOIO
KOHIICHTPAIIIEI0 10HIB.

AHami3 gecopOIifHMX XapaKTepHCTUK OiodapiB (HyIbpOBa
noyatkoBa KoHIeHTparis ioHiB NOs  y cepenoBuin iHKyOarrii)
MOKa3aB, IO 32 KOHTakTy 3 AoopuBoM INT kinbkicte NO3™ 3pocTana 3
2,9 1o 8,0 mr-! 3a wac 1-3 106m, micns yoro (7-14 1i6) KOHIIEHTpAIlist
HITpaT 10HIB TPaKTHYHO HE 3MiHIOBajacsi. B ekcrmepuMeHTax 3
Oiouapom IDL HiTpaT i0HM HE BUBLIBHSITUCS.

3a HeBHCOKHMX KoHUeHTpauiii NOs™ y cepenosuimi (62 mrr?),
IpH B3a€EMOIT 3 000Ma JOCIIKYBaHUMHU Oi0oYapamMu 3a MepIiy 00y
iHKyOamii Ta 1-3 moOy 3 IDL, mepeBaxanu mporecu necopOiii. [lpu
3pOCTaHHi yacy KOHTakTy ;o 3, 7 Tta 14 ai0 mama wmicie aacopOiis
NOs~ 6iouapom INT, toxi sixk IDL amcopOyBaB HiTpaTHHI a30T JHIIe
Ha 7-14 noOy. Kinbkicts copboanoro NOs 3pocrana 3 yacom, a
noriuHanbHa 3patHicT INT Oyma Bumoro, HiK IDL. Ilpore
HeoOXiTHO 3a3HAaYMTH, M0 eMHICTh mornuHanHs INT B mepion 7-14
ni6 He 3MiHIOBajacs Ta craHoBWwiaa Omm3bko 1,05 mrr?. Bimcorok
3B’s13aHOr0 NO3™ Ha 7 Ta 14 100y s IDL cranoBus 42,6 % 1 63,4 %,
a g INT 86,4 % ta 84,0 % BiAOBIAHO.

[MoyaTtkoBi KOHIIEHTpalii I1OHIB Yy CepeloBHIN iHKyOaii
CYTTEBO BIUIMBAIOTH Ha TMOIJIMHAIBHY €MHICTh OioByrimisa. Sk
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NPaBUIIO, MOTJIMHANIBHA 3/IaTHICTh 06ioUapy CIOYaTKy JiHIHHO 3pOCTae,
a 3roJIOM TIOCTYIIOBO CTabiTi3yeThCS BHACHIAOK HACHYECHHS CaWTIB
3B'si3yBaHHs [4]. 3pocraHHS KOHIEHTpamii y cepemoBuini NO3z 10
310 M mpusBOmMIO B LiNOMY [0 30iIBLICHHS IOIJHMHAIBHOL
3matHOCcTi i0HIB NO3™ oboma OGiowapamu ocobmuBo Ha 7-14 moOy.
[ToTpiOHO 3ayBakuTH, L0 SAK 1 Yy BHUNAAKY MOMEPEIHBOT
JOCIIPKYBaHOI KOHIEHTpamii (62 Mr1l) 3a yac KOHTaKTy y 24 ron
MepeBakanu JIecopOIiiiHi mporiecn y cucteMi Oiodap-iHKyOariitae
CEpellOBHILE Ta CIOCTEpIirasocs 3pOCTaHHA KUIBKOCTI HITPaTHOTO
azoty y ¢inprparax sk IDL, tak i INT. ¥V guramini mormmaanHs NO3™
Oiouapamu IDL Ta INT Oyno BusiBieHi cyTTeBi BigMmiHHOCTI. Tak,
agcopOitist NO3z™ 6iogapom INT Oyma Bumoro ta craHoBuia Ha 3, 7 Ta
14 nmoby 0,94, 2,83 ta 531 mrr! BigmoigHo, Tomi sk g IDL
MOTJIMHAJbHA 3JIATHICTh BigMiuanacs jumie Ha 7 Ta 14 100y i Oyna
0,44 Ta 1,18 mrr ! 3Hauno Bumor mis Giouapy INT nopiBHAHO 3
IDL Oyna uactka 3B’s3anoro NOs~. 3a uwac B3aemomii y 7 ta 14 ni6
BoHa cranoBuna 45,7 % 1 85,7 % must INT, mpotu 7,1 % ta 19,1 % Bin
3aranbsHoro amus IDL.

VY Tpertiii cepii excnepuMeHTiB, konu KoHueHTpamis NOs B
cepenoBulli iHKyOamii craHoBuiaa 620 Mrorl, y I0CHiIKyBaHOMY
YacOBOMY JIialia30Hi IEPEeBaYKaJM MPOIECH TOIJIMHAHHS BKa3aHUX
ioHIiB 000Ma Oiouapamu. Jluiie B nepiny 100y 32 KOHTaKTy PO3YHHY 3
nobpuBamu  KoHueHTpauiss NOs~ y QinpTpaTi He 3MiHIOBajacs.
[MornmuHaneHa 3natHicth NO3~ Giowapom INT, sk 1 B momepenHix
BHIaaKkax Oyna Bummow — 1,06, 6,73 ta 7,82 mrrtHa 3, 7 ta 14 noby
BiMoBiAHO , ToAi sik IDL copOyBaB NOs™ suiie 3a yacy KOHTakTy 7 Ta
14 1i6 — 0,71 Ta 1,36 mr-rt. Yactka 38 °s3an0ro NOs~ 6iouapom IDL 3a
yacy KOHTakTy 7 Ta 14 ni6 cranosmia e 5,0 %, 7,0 % ta 10,6 %, a
st INT — 54,3 % ta 63,1 % BigmoBiIHO 0 3arajbHOI KIJTLKOCTI.

Omxe, y 3aralbHOMY MOJXKHa 3a3HAa4MTH, MO0 Oioyap
Intermarcom HaOararo edekTuBHime 38°s3ye NOs MOPIBHSIHO 3
Ideale. Ilix wac #oro BHKOpUCTAaHHS HEOOXiJHO BPaxOBYBaTH BMICT
HITpaTiB y IPYHTax, aJpKe 3a X BUCOKMX KOHLEHTpauii Intermarcom
MOke OyTH e(heKTHBHUN /I CIOBUIRHCHHS iX BHUBUIBHEHHS Ta
3amo0iraHHsl BUMMBaHHS, a 3a HHU3BKUX — MOXeE 3B A3yBaTH
(iMMOO0ii3yBaTH) Ta UMM CAaMHM 3MEHLIYBAaTH HOrO JOCTYIMHICTH AJIS
POCIHH.
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IInaBHeBi ekocucremu, y Tomy umcii Hmxaporo [lHicTpa,
aKyMYJIOIOTh BEJMKY KUIBKICTh BYTJIEIIO B Oiomaci pOCIHH, IO
BUKJIMKAHO iX BHCOKOIO IMPOAYKTHBHICTIO Ta HHU3BKOIO LIBHIKICTIO
pPO3KJIaJlaHHs, 32 YMOBU TIOCTiHOTO a00 TPUBAJIOTO MMiJTOILICHHS
IpyHTiB. Benmuki momii Ta HU3BKI 3aTpaTd iCTOPUYHO ChOpMyBaIn
BUTIAIOBaHHS SIK METO/| yIIPaBIiHHA HaAMIpHOIO (iTomMacoro. Peaxiris
POCIMHHOCTI Ha TMOXEXKY B OCHOBHOMY OOYMOBJICHA >KUTTEBHM
IUKJIOM 1 (DYHKI[IOHAJTbHUMU OCOOJHMBOCTSMU BHJIIB, & TAKOXK TAKUMHU
XapaKTEePUCTHKAMH SIK 9acTOTa, IHTEHCHBHICTD 1 MacIITaOW TIOXKEXKI.
Bracnigok maniB BinOyBaeTbes BTpara OiomMacH, 3MiHA CTPYKTYPH Ta
GyHKLIIOBaHHS ~MOMYyJNAIiM Ta [EHO3IB, a TakoX 3araibHi
XapaKTePUCTUKU EKOCHUCTeM. Peakiisi poCIMHHOTO YrpyNOBaHHS Ha
BUTIAJIIOBAHHS TAaKOX 3aJCKUTh BiJ ce3oHy. OKpiM BIUTMBY Ha
CTPYKTYpY, TMOXKEKA TAKOXK BIUIMBAE HAa CKOCHCTEMHI MOCIYTH, IO

HAJal0ThCS IUIABHEBOIO POCIHMHHICTIO — 30epiraHHs BYIJICIIIO,
nemndipyBaHHS IIOBEHi, MicIi HAryidy Ha THI3AyBaHHA NTaxiB 1
TBapyH.

Marepianu  AMCTaHLIHHOTO  30HAYBaHHA €  MOTYKHHUM
IHCTPYMEHTOM B JIOCTIDKEHHSIX €KOJNOTii TOoXKeX Yy Macmradax
JeTbTOBUX CHCTEM 1 JAal0Th MOXIIMBICTH ONKMCYBAaTH BiJHOBJICHHS
POCIMHHOCTI Ticia mnoxex. MeToro naHoi poboTm € aHami3
BiJTHOBJIGHHS TUTaBHEBOI pociuHHOCTI HmkHbogHicTpOBChKOrO HIIIT
y HACTYITHOMY BEreTalliifHOMY Tepioy Micisl MOXKEXK, 0 CTauCs Ha
ii tepuropii B 2020 p. 3 BUKOPUCTaHHIM JAHUX AUCTAHIIHOTO
30HIYBaHHS Ta CHEKTpalbHHX iHJEKCIB. Buximna indopmaris
oTpuMaHa 3 JlaHUX 0araTOCHEKTPAJbHUX KOCMIUHUX 3HIMKIB
3pobienux cymyTHrkamu "Landsat 8-9".

OwmiHka BIUIMBY BHIAJIOBAHHS HA POCIMHHICTh IUIABHEBHX
€KOCHCTEM TIPOBOJIMIIM 3 BUKOPHCTAHHIM BETeTallilHUX 1HIEKCIiB, 10
BiZIOOpaXkaroTh OKpeMi MOKa3HUKU CTaHy  POCIMHHOCTI.
HOpMaJIi30BaHWi pi3HOCTHWI iHAekc pociuHHOCTI (Normalized
Difference Vegetation Index — NDVI); innekc 3enenoro xiopodity
(Green Chlorophyll Index — GCI); inmgekc muTOMOI IUTOII JHCTOBOT
miactunii  (Specific Leaf Area Vegetation Index — SLAVI);
HopMasi3oBaHuil audepeHuianbauid iHgekc Bosorocti (Normalized
Difference Moisture Index — NDMI); innekcy craHy pOCIMHHOCTI
(Vegetation Condition Index - VCI); temneparypu moBepxHi 3emii
(Land Surface Temperature — LST); TemmepaTypHOTO peXUMY
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I — — N e ——..
(Temperature Condition Index - TCI) Ta Bomo3abe3medeHOCTi
pociuanocti (Water Supplying Vegetation Index — WSVI).
Po3paxoBaHi iHAEKCH € IHTETrpajlbHUM IOKa3HUKOM (PYyHKIIIOBaHHS
TUTaBHEBMX EKOCHUCTEM 1 3alexarb BiJi YMOB MiCI€3pOoCcTaHb Ta
MipOreHHOTO (haKkTopa.

OtpumaHi pe3ynbTaTH 3a BereTalliiiHuii nepiox Oymu po3ouTi Ha
yoTupu rpynu no cezonax. Ilepma (I) rpyna copmoBana OepezHeM i
BU3HA4Ya€ TIOYATKOBI yMOBHM pO3BUTKY pociuHHOCTi. [pyra (1)
ob'emHae Tpu Mmicaili — Oepe3eHb, KBITEHb 1 TPaBEHb Ta y3arajibHIOE
PO3BHTOK POCIMHHOCTI 3a BecHsaHHH mepioa. Tpers (III) mpexcrasiena
YepBHEM, JIMITHEM Ta ceprHeM (miTHiM mepiox). Yersepra (IV) —
BEpEeCHEM Ta >KOBTHeM (OCiHHIH mepiox). BrummB BumamtoBaHHA Ha
B3a€MO3B'SI3KM MK 1HIEKCAMH BHBYAIHCS 3 BHKOPHCTAHHAM METOIY
TOJIOBHUX KOMIIOHEHT, IMITAlI{HOrO MOJEIIOBAHHA Ta aHaI30M
noxioHocti  (ANOSIM). lnst oTpumaHHS 1 aHami3y KiIbKiCHUX
XapaKTepUCTUK 3HIMKIB BHKOPHCTOBYBAM TPOTPaMHI TPOIYKTH
Quantum GIS i cratuctuunuii maket R Bepcii 3.4.4.

BcranoBiieHo, 1110 Ha Mo4aToK BereraifiiiHoro nepioay 2021 p.
CepelnHl 3HAYCHHS CIEKTPAIBHUX IHJCKCIB YCIX JIISHOK IO
PO3IIIAIOTECS  MAlOTh JIOCUTH OJIM3BKI CepelHi 3HA4YeHHs, aie
CYTTEBO pO3PI3HSIOTHCS MOKAa3HMKAMHU EKCIeCy Ta acHMETpii.
Haii0ib1n MIHJIMBUMY € TUISSHKY SIKW BHIIATIOBaIKCs y atotomy 2020
p. Lle mosicHIoeThCST POpPMYBaHHSIM HAa OKPEMHUX TEPHUTOPISX YMOB SKH
BUHUKJIM BHACIIJJOK HEPIBHOMIPHOTO BUTOpPAaHHS MEpPTBOI OpTaHiYHOl
Macu, IO MiATBEPUKYETbCS BEIMKMMH 3HAUCHHSMHU acUMETpil
exonoriunux iHaekciB - LST Ta TCI. KoHTponbHI AUISHKH TakKOX
XapaKTepU3yIOThC 3HAaYHUMH TokasHukamu acumetpii LST Tta TCI,
OJIHAK I TOB'SA3aHO 3 MPOCTOPOBOIO MIHJIMBICTIO TUIABHEBUX CHCTEM
JenbTh. JIUISSHKY SKHM TOPiM y BECHSHUH 1iepiof] (Oepe3eHb, KBITEHb)
Ha BIJAMIHY BiJ IONEPEIHUX, MalOTh 3HAYHO MEHIII 3HAYCHHS
acUMeTpii, Ta BIJ3HAYAIOTHCS MIHJMBICTIO 3HAYCHb BEreTalliHHUX
ingekciB — NDVI, LAI, VCI, ta VSWI. Ouinka pi3HUIIi Ha OCHOBI
anamizy noaioHocti (ANOSIM) Mix IiITHKAMH BCTAHOBHJIA, 1110 BOHU
cxoaHi Mk coboro (R mopiBHioBasmo 0,07, p = le-04). Orpumani
pe3yabTaTH CBiAYaTh IO Ha MOYAaTOK BereTaliifHOro mepiongy
PO3pI3HSUIUCS TyXKe CIa0Ko.

[TokazaHo, 110 MPOTSTOM BECHSHOTO IEpiojy Ha JUISHKAX 3
pI3HUMH TepMiHAMU BHIATIOBAHHS Ta KOHTPOJIEM Pi3HUISI MiXK HUMH
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JIeo 301IBIIYEThCS, alle 3aniiaeTbes HediTkowo (R = 0,14, p = le-
04). Ile oOymoBieHO aBOoMa (haKTOpaMH — pI3HUM PO3BUTKOM
eandikaTopa POCIMHHUX KOMIUIEKCIB BOAHO-OOJIOTHHX E€KOCHCTEM -
Phragmites australis Ta cykynHUMH CTyneHEM BHTOpaHHS Ta
HAaKOIUYEHHS MOPTMACH NIPOTITOM MHUHYJIOTO POKY.

BcranoBneHo, 1m0 pI3HUIS B PO3BUTKY POCIHMHHOCTI Ha
JOUIAHKaX 3 PI3HUM TEpMiHAMH BHUIMAIIOBAHHS MPOTATOM JITHBOTO
nepiony cyrreBo 30imbmyerbess (R = 0,24, p = 1e-04). Lle
MOSICHIOBATHUCS MOJAIbIIUM (dbopmyBaHHAM IIPOCTOPOBOI
HEPIBHOMIPHOCTI  €KOJIOTIYHUX YMOB PO3BUTKY POCIHHHOCTI.
Haii0inpm BruimBoBHMH (hakTOpamMH BHSBIIIMCS HOPMali30BaHHUN
mudepeHianbaui iHaeke Bosiorocti (NDMI) Ta Bomo3abe3neueHocTi
pocmuaHOCTI (WSVI).

3aKiH4eHHs BETETaI[ifHOrO TIEpioAy CHpHUsSE 3MEHIICHHIO
PIi3HUII MK JUISHKaMH. BCTaHOBJICHO, IO CTYIMiHb BIMIHHOCTI MiX
TOPUTUMHM IUISSHKaMU HEBEJIHMKHH, II0 MOB'S3aHO 3 JIOKAJIbHUMHU
YMOBaMH Ta IHTEHCUBHICTIO BHITAJIOBAHHS, a TAKOXK KIJIBKICTIO CyXOi
opraniyHoi pe4oBuHM Ha okpemux miomax (R = 0,10, p = 1e-04).
Bussneno, mio Jume 3a 3UMOBOTO  (JIIOTWMH) BUMNATIOBAHHSA
30epiraeTbCs 3HA4YHA Bapiallisi 3HAYEHb CIIEKTPAIbHUX I1HIEKCIB, IO
CBITUHTH PO (GOPMYBAHHS HA TOPLINX MUISTHKAX PI3HUX EKOJIOTIYHUX
yMOB. BrumB BecHsHOro (Oepe3eHb, KBiT€Hb) BUIAIIOBAHHS
BiJI3HAYAETHCS 3HAYHOIO BapiaOeNIbHICTIO 3HAYEHb CTYIIEHSI CXOXOCTI
3a C€30HAMHM IIPOTITrOM BETeTaliifHOTrO Mepiomy.

Pesynbratn  mpoBedeHHMX ~ AOCHIIKEHb  CBiAYaTh  Mpo
e(eKTHBHICTh JIMCTAHIIIHHOTO 30H/JYBaHHS TEPUTOPIi TUIABHEBHX
€KOCHCTeM 3 BHUKOPHCTAHHSIM CIEKTPAJIbHUX I1HAEKCIB JIs OI[IHKU
CTaHy POCIMHHOIO HOKPHUBY Ta JOLUIbHI AJsl po3B'si3aHHS NpoOIeMu
30epeKeHHS, BIJHOBJIEHHS Ta CTaJOr0 BUKOPUCTAHHS BOJHO-
OOJIOTHHUX €KOCHUCTEM TMiBJIEeHHO-3axiiHOro [IpudopHOMOp'st B yMOBax
AHTPOIIOTEHHOTO HABAHTAXEHHS Ta MIOOATLHUX KIIMATHYHUX 3MiH.
Po3pobnennit anroputm Moxke OyTH aganTOBaHWI A Pi3HUX THIIIB
BOJHO-OOJIOTHUX YTiflb 1 BHKOPHUCTAHUW [UIsi OTPUMAHHS OILJIbII
MOBHUX JaHuX. [lokpamieHe po3yMmiHHS MacmTadiB MOXKEX Ta
OUHAMiKa 3HAYeHb CIEKTPAJbHUX 1HAEKCIB IIOKA3HUKIB CTaHY
POCIMHHOCTI Ma€ BHpilIanbHE 3HAYCHHA I €(QEKTHBHOTO
VIpaBIIiHHS MIPOreHHUM HAaBAHTKEHHSIM IMX Ta 1HIIMX TUIABHEBUX
EKOCHCTEM.
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TepHOMINTBCHKUN HAIIOHATBHUH TIearOT19HUIN YHIBEPCUTET
iMeHi Bomonnvupa 'HaTroka
E-mail: kobyletska@chem-bio.com.ua

6 uepBHs 2023 poKy PpOCIHCBKI OKYMaHTH BIATUCS MO
YEproBoro akTy €KOLUAY, KOTpUHl 3arpoxxye Oes3mnperneneHTHUMU
€KOJIOTTYHUMH HACIIJIKaMHU JJIs TiBAHA YKpaiHu. Pe3yibraToM 1ib0ro
€ YHCeJIbHA KIJIbKICTh HACI/IKIB 3JI0Y4MHHOTO PyHHYBaHHSI, 30KpeMa:

-3HMIICHHS Ta 3HA4YHE MOPYLIEHHS ekocucteM KaxoBChKOTO
BOJIOCXOBHIIA Ta BOAHUX 00’ €KTIB SIK1 B HHOI'O BIAJAIOTh;

-IOPYIICHHSI BOJOMOCTauaHHsA OO0’€KTiB y XepCcoHCHKil 1,
YaCTKOBO, 3amopi3bKiil Ta J[HITPONEeTpOBCHKii 00macTsX;

-3a0pynueHHs Bon p. Hmimpo i YopHOTO MOpsS — mEepBUHHE
3a0pyTHEHHSI BHACIHIJOK MOTPAIUISHHSA 0 BOJ MAIWBHO-MaCTHUIILHUX
MarepialliB, 3MHUBY CMITTA, arpoxiMiKariB, IHIIX HEOE3MCUHUX
MaTepiaiiB; 3aTOIUICHHs 1 BUBEACHHS 3 JIAAy CUCTEM OYHCTKH CTIYHHX
BOJI, KaHaJIi3allii, 1 TaKk 3BaHE «BTOPUHHE 3a0pyIHEHHS», 1[0 BUHUKAE
BHACIIZIOK TOPYUICHHS IIapiB HaMyly, B SIKUX JECATHIITTAMHU
Bi0OyBasloCh HAKOIMMYECHHS 3a0pYJHIOIOUMX PEUOBHUH;

-3MiHa ME30KJIiMaTy TepHUTOpii dYepe3 3MiHYy IUIONI IMOBEPXHI
BOJIHOT'O JI3€pKalia, 3MiHy BOJHOTO OallaHCy TepUTOpii Ta 301IbIICHHS
BIIKPUTHX JIIUJITHOK CYIIIi;

-HEMOXIJIUBICTh PETYJIIOBaHHS BOAHOTO PEXUMY IMiJ Yac
BOJOITIJUIA TA NIABOJKIB.

Buaciinok migpuBy Kaxorcekoi I'EC BigmoBigHy rpe0iiro
3HMIIEHO, a, OTXeE, HiBEIbOBAHO 3aXUCT OO’€KTIB, IO 3HAXOIATHCS
HIDKYEe 3a Tedieto. ToMy € pHU3MKH TOBTOPHOTO IiJTOIIICHHS
TEPUTOPIH, SKi € 3aJeKHUMHU Bij perysnii 3 6oky Kaxoscbkoi 'EC

3].

AHaN3yl0ud CHUTyalil0 HaNpUKIiHLI JIIOTOTO — CepeluHH
Oepe3Hs, MO)KHA BH3HAYMTH, 10 KaxoBchbKe BOJIOCXOBHUIIE TOYAI0
HamoBHIOBaTHCS BOpolo. lle cBiquuTh mpo cmaj Bomu, sKa
HaKOMMYMIACs B BepXiB'ax p. JJHINPO NpoTAroM 3uUMH, i mpo NpuoOyTTS
BOJIM B pIUKy, IO TPU3BENIO 1O po3nuBy. Lle mpupoane sBuie
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CIOPUYMHUIOCSA IIBUIKUM TaHEHHSIM CHIry ta fpomamu. OxHak wnei
npolec CIpHA€E BiIPOMKEHHIO ekocuctemMu Bemmkoro Jlyry, mo
BUMAara€ BECHSHOI MOBEHI JJsl CBOTO JKUTTA 1 PO3BUTKY. Imitaris
IPUPOAHOTO PEXKUMY BOAHUX ITOTOKIB MOXKE ITO3UTUBHO BIIJIMBATH Ha
eKOJIOT1YHUI CTaH PerioHy.

HasBHicte Benukoi  kinmbkocti Bomu B KaxoBchkomy
BOJIOCXOBHIIII Ma€ BEJIMKE 3HAUCHHS 1J1s1 ekocuctemu Bennkoro Jlyry.
Lleit mpouec CTBOPIOE CHPUATINBI YMOBH IUIsI PO3BUTKY O3€pHHX 1
Ha3eMHHUX EKOCHUCTEM, TaKHX SIK 3aIUlaBHI JICH 1 Jy4HI CHCTEMH.
Bucokuii piBeHb BoaW J03BOJisie (OpPMYBaTH HEOOXiJHI YMOBH ISt
HepecTy puO, 3apoCTaHHS BOJHOIO POCIHHHICTIO Ta PO3BHUTKY
MOJIOIUX JepeBHUX camkaHmiB. [Ipu 1mpoMy, cTabiibHE KOIWBaHHS
PiBHS BOIU CIIPHS€ HACHYECHHIO EKOCHCTEM KHCHEM i 30€pPEekKEHHIO iX
cTabimpHOCTI. 30epeXeHHS I[bOTO MPHPOTHOTO PEXKUMY BOIHHX
MOTOKIB € BaXIMBUM [Uisi  30epekeHHs OiOpi3HOMAHITTA Ta
€KOJIOT1YHOI PIBHOBAru B perioHi [4].

[Ipouec mMoBepHEHHs BOAW MPH3BIB A0 IMOSBH HOBUX BHIIB
pocnuH Ha Teputopii Bemmkoro Jlyry. BigHoBieHi mich Ha mid
TEpUTOPil OTpUMANU JOCTAaTHE 3BOJIOKEHHS, IO CIPHSE PO3BUTKY
MICIICBUX BHUJIB POCJIHH, 30KpeMa BepOM 1 Tomomi. YyxopimHi
POCIMHHM, SKi aJanTyBaMCS [0 YMOB MiJABHINEHOI CyXOCTIHKOCTI,
HMOBIpHO, BUMEPJIM BHACIIAOK L[bOr0 MpUpogHOro siumia. OTxe, 1e
NpUPOJHE  SIBUIIE  COpUSE  BiIHOBICHHIO Ta  30epeKeHHIO
OiopizHomaniTTs Ha Bemukomy Jly3i. HemomaBrae Bojomiyuis Ha ik
TEpPUTOpii BiJ3HAYAEThCSA BHepile 3a moHax 70 pOKiB, OCKIIBKH
OCTaHHIM YacOM BOHa OyJia ITiJ BIUTMBOM 3aTOIUICHHSI BOJIOCXOBHIIIEM.
[Mpupoxa rotoBa A0 paguKadbHUX 3MiH Y J0HHI J{HINpa, SKi MOXKYTh
BiOyTUCS y pasi BIJACYTHOCTI BIUIMBY CTBOPEHUX JIOJAMHOIO
BOJIOCXOBUII. THM He MEHIII, TOYHHI MEXaHi3M BiIHOBJICHHS PUPOIN
Ta MalOyTHIA CKIIaJl POCIMHHOCTI Ha I TEPUTOPIl 3aJUIIAIOTHCS
MPEeIMETOM TIOJJANTBIITNX AOCIIHKEeHb [2].

Takox, moBepHeHHA BoAM B KaxoBCbKe BOJOCXOBHIIE MOXKE
CYTTEBO BIUIMHYTH Ha BOEHHI JIii ¥ PETiOHi, OCKUTBKH TEPUTOPIsl CTaHE
HETPOXiHOI ISl CYXONYTHHMX BiliCbK. BHacmigok TpUpOTHUX
NpoIeciB, 30KpeMa TaHEHHS CHIry, 3HAuHI TEpUTOpii 3HOBY
NOTPAIUISIOTh IMiJ] BOJMY, YTBOPIOIOYM claOKi IPYHTH, 4depe3 sKi He
MOYKe MPOUTH Oyb-sKa TeXHiKa. TaKMM YHHOM, HaBiTh TIPU OCYIICHHI
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KaxoBcpkoro BogocxoBumia, cama tepuropis Bemmkoro Jlyry
3aJIMILIAETHCS HEMPUAATHOIO M BIHCHKOBHX onepailiid. Lle moexnaHus
BlacHe pycna p.JlHinmpo, 3ammaB Ta 3aTolUIeHUX AUIsSHOK. CraH
Benukoro Jlyry npupoaHuii i BKJIIO9a€ MiHIMAIbHUN PiBEHb BOAH Y
BEPECHI Ta KOBTHI, 3 HACTYITHIM TMIEPETBOPEHHSIM Ha BOJHHUHI MPOCTIp
MiJ] YaC BECHSHUX MaBOJKIB 1 10 cepenuuy Jiita [1].

OTXe, aHATI3yIOYHM CHUTYAIlil0 3 KIiHIM JIIOTOTO — CEPEIUHU
OepesHsl, 3 MOBepHEHHSAM BoAM B KaxoBchbke BOIOCXOBHINE, MOXKHA
3pOOMTH BHCHOBOK MPO 3HAYHHMH BIUIMB NPHUPOJHHUX IPOLECIB Ha
EKOCHCTeMYy Ta BOEHHI Aii y perioHi. Bopga, mo Hakomuuwmiacsi B
BepxiB'ax JlHimpa, Ta TMpHUPOMHiI SBUINA, TaKi SK TAaHEHHS CHITY Ta
JOIIi, TIPHU3BENd JO pO3NMBY B piuky JlHIIpo, BigHOBICHHA
E€KOCHCTeMHU Ta 3aToIUieHHs TepuTopii Bemukoro Jlyry. Ilel mpoiec
CTBOPIOE CHPUSTIMBI YMOBU AJIsl PO3BUTKY O3CPHHX 1 Ha3eMHHX
eKOCHCTEeM, aje MO)K€ HEraTMBHO BIUIMHYTH Ha CTpaTerivHi
MOJKJIMBOCTI CyXOITyTHUX BIMCHK. 30€pEKEHHS MPUPOJHOTO PEKUMY
BOJHUX TIOTOKIB BaXJIMBE i 30epekeHHS OlOpi3HOMAHITTS Ta
eKOJIOTiuHOi piBHOBaru B perioHi. [loTpiOHO mMpomoBKyBaTH BHBYATH
Ta BPaxOBYBATH I[i MPUPOIHI MPOLECH MPHU TUIAHYBaHHI €KOJIOTTUHUX
Ta BIHCHKOBHUX 33aX0JIB y MAaHOyTHHOMY.
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Bona € xuTT€BO OaraTuMm pecypcoM JUisi BChOTO KHBOT'O Ha
riaHeTi, 1 3abe3neueHHs i O€3MEKHM Ta YUCTOTH € KPUTUYHUAM
3aBJIaHHAM Y 30€peXeHHI eKocUCcTeM. Y 3B'S3Ky 3 THUM, IO BOJHI
€KOCHUCTeMHU CTHUKAIOThCS 3 PI3HOMAHITHUMH aHTPOIIOICHHUMH Ta
NPUPOJHUMH BIUIMBAMH, BKJIMBO MaTH €QEKTHBHI METOAU OIIHKU
ixHpoi Oe3meku Ta craHy. bioiHmuKariiiHi MeTonu BH BidyBacTe
JIy’Ke KOPUCHHUMHU Ta MEPCICKTUBHUMH B OI[IHIII €KOJOTIYHOTO CTaHY
BOJIHUX ekocucTeM. Lli MeTtoan 6a3yroTbcs Ha BHKOPUCTAHHI KHBHX
Oprafi3MiB SK I1HIUKATOPIB 3MiH y SIKOCTI BOJM Ta CEpeIOBHINA
3arajioM [3]. BoHH MOXyTh BHSIBJISTH BIUIMB Pi3HUX 3a0pYAHIOIOYHX
PEUOBHH, BKJIFOYAIOYM XiMiYHI CIIONYKHM Ta Ba)KKi METallk, Ha >KHBI
OpraHizaMu Ta €KOCHCTeMy B 1iJioMy. He BuKIMKae CyMHIBY
aKTyallbHICTh Ta 3HAYCHHs OlOIHIMKALIMHUX METOMIB Y KOHTEKCTI
OIIIHKU O€3MEeKH BOJHUX €KOCHUCTeM. TakoX pO3IJIsAaloThCsl OCHOBHI
MPUHLMIK Ta MIXOAU J0 BUKOPUCTAHHS O10IHIAMKAI[IHUX METOIIB,
iX mepeBaru Ta OOMeKEHHS.

MeToro HAmoOro AOCHIHKEHHS OyJ0 BUBYHTH MOXKIUBICTh
3aCTOCYBaHHS METOIB O10IHAMYKAIIT 11 BU3HAYCHHS CTaHy BOJHHUX
€KOCHCTEM.

Bioinaukamiss - 1e MeTrox BHBYEHHS CTaHy HPUPOAHUX
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€KOCHCTEM 3a JOIOMOTOI0 >KMBHX OpraHi3MmiB. BoHM momomararoTh
OLIIHUTH PiBEHb 3a0pyTHEHHS JOBKIJLUIS Ta BU3HAYUTU HOTO BIUIMB Ha
Oiopi3HOMaHITTS Ta (QyHKIIOHYBaHHS ekocucTeM. Hukue HaBeaeHO
KiTbKa MOXIJIMBUX METOZIB OiOiHAMKAIlii CTaHy BOJHHX €KOCHCTEM.
bioxiMiuHI MMOKa3HWKH - MOHITOPHHT XIMIYHHUX PEYOBHH y TKaHHHAX
OpraHizMiB (HanmpuKiIa, METajiB y pudax) MoXe CBiJUUTH PO PiBEHb
3a0py/ZHEHHS BOIYU Ta Horo BIUIMB Ha 0ioty [4]. IHaexcu GioTH4HOTO
noTeHmiany (Hampukian, laaexc biotmanoro [HTerpurery pidKoBHX
CHCTEM) BUKOPUCTOBYIOTHCSI JUIsl OLIIHKH BIUTMBY 3a0pyJHEHB Ha 010TY
BOJIONM Ta iX MOXKJIMBOCTI CAMOOYHINCHHS. AHaNi3 Pi3HOMAaHITHOCTI
Ta CKJIaay BUJIB y BOJHHX EKOCHCTEMaxX MO)KE BKa3aTH Ha CTaH
CepeoBHINa Ta HOTO 3MIHU MiJ BIUIMBOM aHTPONOTCHHUX (aKTOpIB.
Hesixi opraHisMu (HampuKIIaJ, BOIHUN OLI, MaKpO30OIUIAHKTOH)
BBOKAIOTHCS  BKA3iBHUKaMH  3a0pyIHEHHS BOIAM d4epe3  IXHIO
YyTIAUBICTP 1O 3MIH y SKOCTI CepeqoBWINA. BukopucTaHHA
CTaHJApTU30BaHUX TECTIB HAa YyTJIUBICTb OPraHi3MiB JI0 TOKCHYHHX
PEUOBHMH JO3BOJIIE BH3HAYUTH PIiBEHb TOKCHKAHTIB y BOJIOWMAX.
JocmimkeHHsT TEeHETUYHHX 3MiH Yy TIOMYJSISAX OPraHi3aMiB MOXe
CBIIUUTH TPO [iSUIBHICTH MYTareHHUX YWHHHUKIB Y BOJAHOMY
cepenosuini [2]. CrocteperkeHHS 3a 3MiHAMH Y PO3MOMALM Ta
CTPYKTypi OIOTOMIB y BOJHUX EKOCHCTEMaX MOXE JIOTIOMOTTH B
OIiHI BIUMBY 3a0pyaHeHb. KoMOiHyBaHHS IIMX METOJIIB JO3BOJISIE
OTPUMAaTH KOMILJIEKCHY OIIIHKY CTaHy BOJHHMX €KOCHCTEM Ta BYACHO
pearyBaTy Ha pobiIemMu 3a0pyJHEHHS JOBKIIJIS.

BuxopucTtanas MeToiB Oi0iHAMKAIII TS OI[IHKU CTaHy BOJIHHUX
E€KOCHCTEM Ma€ HaJ3BUYaliHy aKTYyalbHICTh y Cy4YacHOMY CBiTi 3
OrJIsIIy Ha JeKijbKa KIIOYOBHUX aclekTiB. BojHi ekocucTeMu MaroTh
BEJIKE 3HA4YeHHsS M 30epekeHHS O10pi3HOMAHITTS, BKIOYAOYN
YHIKaJIbHI BUJIM POCIIMH Ta TBApUH. MeToau O101HMKAIIIT JI03BOJISIOTh
BUSIBJISAATH 3MIHH B IIMX CHCTEMaX Ta BYACHO pearyBaTd Ha 3arpo3u JUis
ixaporo 30epexenHs [1]. BoaHi ekocucTeMu MialOThes 3HAYHOMY
TUCKY BiJl aHTPONIOTeHHUX (aKTOPiB, TAKHUX SIK 3a0pyJHEHHS BOAM Ta
JIECTPYKI[is cepenoBuia. BukopucTaHHs OlOIHAMKALIMHUX METO/IIB
JIO3BOJISIE BUSIBJIATH 3MIiHH B CTPYKTYpi Ta (yHKIIOHYBaHHI IIHX
€KOCHCTEM, IO JOMOoMarae BU3HAUUTH JDKepena 3a0pyAHEHHS Ta
MpUMaTH 3aX0AM 3 IXHBOTO 3MEHIICHHS. BioiHIWKAaIlis 103BOJISIE
OIIIHIOBATH SIKICTh BOJM 332 CTaHOM OIOTH, TakK SIK JKUBI OpraHizmMu
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pearyroTh Ha 3MIiHH y CEpeIOBHII MIBUALIE, HUK XiMiuHI aHamizn. Lle
BOXIUBO il 3a0e3Me4YeHHS] TMHTHOI BOAW, a TaKOX IS OLIHKH
BIUIMBY 3a0pyJHEHb Ha akBaTW4YHUU 0i0Ty. BpaxoByroum AnHaMmiky
MOKa3HWKIB  OlOIHAWKAIl y BOJAHHX €KOCHCTeMax, MOJXKHa
MPOTHO3YBaTH MaiOyTHI 3MiHM Ta BYAaCHO NPUHAMATH 3aXOAH IS
ixuporo ympaBmiHHSA. OIiHKa CcTaHy BOAHHUX E€KOCHCTEM 32
JIOIOMOTOK0  OIOIHAMKALIMHUX METOAIB  JO03BOJSAE  3a0e3IeunTH
30aaHcoBaHe BUKOPHUCTAHHS BOIHUX PECYpCiB, IO € KIIOYOBHM
ACIMIEeKTOM  CTaJioro  pO3BUTKY. OTXe, BHKOPUCTaHHS METOJIB
OloiHaUKAIll I OIIHKM CTaHy BOJHHMX €KOCHUCTEM € HEOOXITHHUM 1
BaYXJINBUM KPOKOM Y 30€epeXeHHI MPUPOIN Ta 3a0e3MeueHHi cTajgoro
PO3BUTKY JIFOJICTBA.
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KOPEJISAIIMAHI 3B’13KA MI2K MOP®OJIOI TYHUMHU
INOKA3ZHUKAMM I'IBPUIIB COHSAITHUKA

Cgepctiok C. A., I'ymeniok I'. B., Ceperiok A. C.

TepHOMINTBCHKHN HAITIOHATBHUH TIEIarOTi9HUI YHIBEPCUTET
imeni Bononumupa ['HaTioka
E-mail: gumenjuk@chem-bio.com.ua

Consmamk  (Helianthus annuus) — e oxHa 3 HalBaXKITUBIIINX
KyJIbTYPDHUX POCIUH 3 BEIUKAM BMICTOM OJlii, IIO Ma€ BeJIUKE
3HAYCHHS B TIEPEPOOHIi MPOMHUCIOBOCTI Ta CLIILCHKOMY T'OCIIOIAPCTBI.
3a mannmMu MiHICTepCTBO arpapHOi MOJITHKHA Ta MPOIOBOIHCTBA
VYkpainu y 2022 pomi mociBHa 1iomia cranosmia 4 702,7 Tuc. ra., a 3a
nepion 2023-2024 pokiB 1ieii TOKa3HUK He3HAYHO 301bIIUBCS [3]

[Ipore mompm BifickKOBI Aii Ha TEpUTOPii KpaiHU EKCIOPT
COHSIIITHUKOBOI oJii B ciudi 2024 poky cranoBuB 611 THC.T., IO Ha
56% nepepuitye naHi ciuns 2023 poky. COHSIIHHMK T'OJIOBHA OJiiHA
KyJIbTypa YKpaiHu i 1oro BHCiB MOYMHAIOTH Y BECHSHUI Mepioj, KOIU
Oynme 3a0esrmedeHa MOCTAaTHS BOJOTICTh TPYHTY, HAcCiHHSA He
BUIIPIBATHME Ta CTIHKO IMEPEHOCHTEME KOJMBAaHHS TeMmieparyp [2].
OfHUM 13 OCHOBHHX HAIPSMIB CEJIEKIlii COHSIIHUKY € CTBOPEHHS
BHUCOKOSIKICHMX TiOpWAiB y TIOENHAHHI 3 IHOIUMH I[IHHAMHA
rocnojapcbkuMu  o3Hakamu. Cenekuiss COHSIIHUKY Ha SIKIiCTb
OCTaHHIMH pOKaMH Halyjna aKkTUBHOTO pO3BUTKY. lle cnpuunHeHo
MoTpeOoI0 pi3HUX Taily3ell MPOMHUCIOBOCTI B OJil PI3HUX TEXHIYHUX
XapaKTePUCTUK.

Jo HaiiBaxMBIimMX MOPQOIOTIYHUX O3HAK COHSIIHUKA, IO
BU3HAYAIOTh (OPMYBaHHS WHOTO MPOAYKTUBHOCTI, HaJIeKaTh BHCOTA
abo JMoBKWHA CTeOa, BeIMYrWHA JIUCTKOBOI moBepxHi. Lli moka3zHukn
BKa3yIOTh Ha XapakTep B3aEMOJii MK TE€HOTHIIOM KyJIbTypu Ta
YMOBaMH ii BUPOIIYBaHHS, BiI0Opakatouu CTaH PO3BUTKY POCIHH.

Hocnmimxennss nposoawian  mpotsirom 2023 poxy Ha
nocmigHuubkux noisix “Konrinenran ®apmes I'pyn” B ¢. Musbhe
TepHominbCbKOTO paiioHy, TepHominbcbkoi oOxacti. s anHamizy
KOpEJSLiHHAX TOKAa3HWKIB HaMu OyJI0 OOpaHO HACTYIHI TiOpUIu:
[163J1JI356, Pozanis Ta KynaBa. CtarucTuyHMi aHaji3 pe3yJsbTaTiB
JOCHI/DKEHb TMPOBENIEHO 3a JIOMIOMOTOK KOMIT IOTEPHOI MpOorpamu

385


mailto:gumenjuk@chem-bio.com.uа

Oxopona, MoOen6aHHA Ma NPOCHO3YE6AHHA CHLAHY
HABKOJIUUIHB020 CEPeOosula

«Statistica 10.0». Cratuctrnyra o0poOka TpPOBOIMIACS METOIAMHU
CTaTHCTHYHOTO Ta Kopeisuiiinoro anamizy [1]. VYci BusBieHi
KOpEJALIHHI 3B'SI3KM Mi>K MOP(OJIOTIYHUMH €JIeMEHTAMH COHSIIITHUKY
Oymu mosutmBHMMH. Y TiOpumy [163JIJI356 BcTaHOBIEHO cepemHIO
KOPEJSIII0 MIX IUIOIICIO0 JMCTKOBOI IIACTUHKHY 1 TOBKHWHOIO JINCTKA
(r=0,622), cunbHy (TICHy) MDK LIMPHHOK JIMCTKa 1 TUIOMICIO
mucTkoBoi tiactuHky (0,905) (Tabdm.1).

Taomums 1

Kopensuiiini B3aeM03B’I3KM MiK MOP(OJIOTTYHIMHU TTOKA3HUKAMH
riopuay consmiauka [163J1J1356

Conelatons (TC1 in[C1)
Marked conelations are sigiicant &t p < 05000
=16 (Casewise deleion of missing data)

Means | StdDev. | Kinoccrs pocnis | Bucora,ou TC1 | Kineicro mucrvea | [lowwosamenca, cu [C1 | Wipwa mucnea, cu 1CY | Mnouga, o [C1

pocnuti [C1

85000 476052 1,000000 416785 0446724 0005884 2330 4,36805
1506875 5629905 4181785 1,000000 0129 062630 4250266 L2519
1075 1833712 04674 0129 1,000000 4 166489 20198

BIE 135U 0025884 4062630 4166489 1000000 0.249583

235 3060 231430 4 260086 120198 0.249583 1000000

1880 28075% 4362805 12519 28784 062248 0905591

VY ribpuay Poszamis BCTaHOBIEHO CEpPEIHIO KOPEJSIMiI0 MiXK
BHCOTOI0 JINCTKA 1 KUIBKICTIO IMCTKIB Ha pociuHi (r=0,64), mix
JIOBXKUHOIO 1 mmpuHoIo juctka (r=0,67), BUCOKY (TiCHY) MIX IUIOIIEIO
i nosxkuHOO NUcTKa (r=0,93) Ta MK HIMPHHOK 1 IUIOMICIO JIMCTKA
(0,89) (tabn.2).

Tabmurs 2

Kopensmiiiai B3a€M03B’I3KM Mi MOP(OJIOTTYHIMHU TTOKA3HUKAMH
riopuny consmnuka Pozanis

Conelations C23 inTC2)

Warked coneatons ae signfeant & p < 05000

110 Casewise deetion of missing datg

Means | S0 | Bucors,cu [C23 | Kinescrs cncea | loswomamicma, oo [C23 | Wnpuwa mucra, oo 1C23 | Moowga, cl [CZ3
Vanade oo [C23
Bhcora, cu [C2) G360 6200076 1000000 0 6% 0087843 013121 01528
Kinscrs ococe i pocr [C3 [ 2375001 1653120 0 St 1000000 00088 0300847 0 066
Rogsa e, ou 123 10 194999 0087543 0300884 1000000 07031 093018
Uy e, ou 1023 2750 1570683 0 1312t 030847 0 5031 1000000
Mhow, e [C23 310800 2386428 15 0 32961 0 95318 0 350 100000

VY ribpuny KymaBa BCTaHOBIIGHO CEPEIHIO KOPEIIII0 MiXK
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HIMPHUHOIO 1 JOBXKHHOO JHcTKa (1=0,64), BUCOKY (TiCHY) Mi’K BUCOTOIO
1 KiNbKicTIO TUCTKIB Ha pocnuHi (r=0,82), MiXk MJIOMIEIO 1 TOBKUHOIO
muctka (r=0,88) ta Mik miomer i mmpuHoto Juctka (r=0,88)
(Tabm.3).

Taomums 3

Kopensuiiini B3aeM03B’13KM Mi MOP(OTIOTTYHUMHU TOKa3HUKAMH

riopuay consimnuka Kymnasa

Corelations (TC4 in IC4)

Marked corelations are significant at p < 05000

=1 (Casewise deletion of missing data)

| Means = StdDev. | Bucora, cu C4 | Kinexicre mucrciena | [loswumanwcrea, cu C4 | Wnpwsa mcrea, ow TC4 | Mnowa, ew2 [0

1 Vanable pocnusi [C4

| Bucora,cu IC4 [ 17850001 1450067 1,000000 0,8206% 4054082 126142 0101266
Kineticrs nucndg a pocns [C4 | 235625 18967 0,8206% 1,000000 0,002068 ,125859 0072187
flogxusa nucria, cu [C4 UK 212605 4,054082 0,002068 1,000000 056423

(Lipwsa mcrea, cu [C4 6B 21146 1126142 0126889 056423 1,000000 0883114
Mnowa, cu2 [C4 U918 21 9101266 0072187 08631 1,000000

[To3uTHBHA KOpENAIisi M)XK BHCOTOI POCIHHH Ta KiTBKICTIO
JUCTSA MOKE CBIIYHATH TIPO Te, IO BHUINI POCIMHH MAlOTh OUIBITY
KUIBKICTh JTUCTS. [l03UTHBHA KOPEJAIis MiX IIMPUHOIO 1 JOBXKHHOIO
JIUCTKA Ma€ TICBHI (i310JI0TIYHI Ta €KOJIOTIYHI HACIIIIKU JUIS POCIUHHU.
Hanpukian, mupoki JUCTKA MOXYTh MaTH OiJIbIIY MOBEPXHIO JUIS
(doTocHHTE3y, IO CHPHATUME KpalloMy HAKOIMMYEHHIO EHEeprii.
Takok BOHM MOXYTh e(EKTHBHINIC pO3MOAUISTH BOAY Ta
3[1IICHIOBATH ra3000MiH.

[Mo3uTHBHA KOpENALisA MK TUIOMICIO 1 JOBXHHOK JIUCTKA Ta
MO3UTHBHA KOPEJISIIS MK IUIOIICIO 1 IIMPUHOIO JINCTKA MOXE MaTu
BaYKJIMBE 3HAYCHHS JUIsl (POTOCHUHTE3Y Ta OOMIHY PEUOBUH y POCIIHHU.
Binmpina mioma JUCTKAa CHOPUATHME AaKTHBHIIIOMY (OTOCHHTE3y, a
TaKOXX KpalioMy BHUIIApYBaHHIO BOJAM Ta razooOminy. ['i6pua Kynasa
BUSIBUBCSI HAHOINbI TMEPCIIEKTUBHUM, OCKIJIBKH BOJIOJIE 3HAYHHMH
MOpP(OJIOTIYHUMH  TTOKa3HUKaMUA Ta MOXKE CTaTH KIYeM JI0
YCHIIIHOTO CITLCHKOTOCIIOAAPCHKOTO BUPOOHUIITRA.

st CLIBbCBKOTOCHOJMAPCHKUX — KYJABTYP  BaXKJIMBO  MaTH
iHpOpMaLil0 MPO 3aJEKHICTh MK JOBKHHOIO, IIMPUHOIO JIUCTKA 1
TUTOMICI0, OCKUIBKY 1€ MOXKE BIUTMHYTH Ha iXHIO MPOAYKTHBHICTH Ta
ajlanTaiilo A0 PpI3HUX YMOB BHpPOIIyBaHHS. Taki KOpeNsiiiHi
B3a€MO3B’SI3KM MOXYTh OYTH BaKJIMBHUMH JUIS arpoOHOMIYHHX Ta
CEJICKIIHUX I[iJIeH, OCKITbKY BKA3yBaTUMYTh Ha HAsSBHICTh CITITBHHX
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TEHETHYHUX 4YH (i310JOTIYHAX MEXaHI3MIB, SKi KOHTPOJIOIOTH
PO3BUTOK JIMCTKIB Yy COHSAMIHUKY. Ili B3a€EMO3B'I3KH MOXKYTh
JIOTIOMOTTH ~ CEJICKI[IOHEpaM Ta arpoHOMaM Kpaile pO3yMiTh
¢izionoriro Ta BIACTHBOCTI COHANIHHUKY 1 BIUIMBATH Ha BPOXKalHICTh
Ta SKICTh POCIIHH.
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BILJINB AHOMAJIBHOT'O PEXKUMY POBOTH KHiBCHKOI
I'EC TA HEITPOI'HO30BAHOI'O BOOJOOBMIHY HA
OKPEMI EJIEMEHTH BIOTH PI3BHUX JIOKAJIITETIB
METAYI'PYIIOBAHb

Crapocuaa €. B., Puoka T. C., Boaikos 0. M., Jlapionosa /. II.,
Jlinuyk M. L.

IacruryT rigpobionorii HAH Ykpainu
E-mail: gipoteca@gmail.com

VYV 2023 p. B yMOBax HECTaOUILHOTO PEKUMY POOOTH KacKamy
BOJIOCXOBHII, CIPUYMHEHOTO BOEHHUMH [iSIMH Ta aHOMAJbHOIO
JITHBO-OCIHHBOIO ~ cliekoto  [3], moce3oHHO OynM  NpOBEIEHI
KOMITJIEKCHI  T1/Ipo0i0JIOTiUHI CIIOCTEPEXEHHS! BEPXHBOI IUISHKU
KaniBchkoro BojocxoBHIa B Mexax wmicra Kuepa (mpubepexHi
nokamitetu 3aroku Cobadye ['mpno, pycnoBoi wactuHH OiNist TapKy
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«Haranka» Ta 3amiaBHOTO 03¢epa BepOne).

Y nepioJ; MPOBEICHHS JIOCTIKCHb BMICT O10T€HHUX CIIEMEHTIB
Ta OpPraHivyHOi PEYOBUHHU Y BOJIi MOJETHLHHX JIOKAJITETIB OyB Y MexkKax:
aszory amomiitnoro — 0,263-0,953, a3ory nitparnoro — 0,018-0,128,
asory mitputHoro — 0,003-0,007 mrN/am3; docdopy docdharip —
0,020-0,128 mrP/am®; xkmchro — 5,61-13,49, mepmanranaTHoi
okucHroBanocti — 10,34-20,99, 6ixpomMaTHOT OKHCHIOBAHOCTI — 22,86—
42,86 mrO/om®;, pH — 7,85-8,95. TemnepaTypa BOAM KONHMBAIacs y
Mmexax 12,4-24,1 °C.

OCOONUBICTIO TIPOCTOPOBOT JIWHAMIKH OaKTEPIOTUIAHKTOHY Y
MOJICTIPHHX JIOKaNiTeTaX OyNia 3aJeKHICTh B JESKUX a0iOTHYHHX
YUHHHUKIB (METEOPOJIOTiYHOTO, TiAPOJIOTIYHOTO 1 TiAPOXiMIYHOTO
pexxumiB). YncenpHICTh 0aKTEpiOIUIAHKTOHY, KINBbKICTh €BTPOPHHX 1
omrorpoHUX OakTepiii, a TaKoX JJONSI MEpTBUX OakTepid y
TUTAHKTOHI Y HaWOLIBII TiIPONOTIYHO CTaOITFHOMY 3arllIaBHOMY
03. BepOnomMy Oynu BuIi B cepenHboMy y 1,5 pas3u, HiX Ha pycioBiit
JUJISHIN Ta B 3aTOLll 3 HEMPOTHO30BAHUM BOJIOOOMIHOM. AHOMAJIbHI
3MIiHH DPIiBHS BOAHM Yy BOJOCXOBHINI CTadd MPHYNHOIO HETaTUBHUX
HACJIIJIKIB JUTSI XKUTTEAISUTBHOCTI MIKPOOPTaHi3MiB.

Pazom 3 THM, mpUBHECEHHS i HAaKOTHMYCHHS 3a0pyTHIOIOYHX
PEYOBHH TPHPOIHOTO 1 aHTPONOTEHHOTO IIOXO/DKEHHS Y MOJEINbHI
JIOKAIIITETH BiZOOpa3niIocs Ha MepeBakaHHI y IUIAHKTOHI €BTPOGHUX
Oaktepiit Haa oMroTpoHUMH, 301IBIICHHI KIJILKOCTI OakTepii pomy
CalbMOHENIA Ta KUIIKOBOI MaJMYKH, a TAKOX IiJBHIIECHHI €KOJOT0-
canitapHoro inaekcy (Eb/UBII).

BennunHu cepeanix 3HaueHb MiKpOOiONOTTYHUX MapaMeTpiB y
2023 p. BimoOpaxkanu 1moaioHy, ad0 JEIIo TipIly CUTYAIlit0 MOPiBHIHO
32022 p.

Takox Ha CTPYKTYpy Ta (QyHKIIOHYBaHHS OakTepiil INIAaHKTOHY
BIUIMBATA  OIOTUYHI  B3a€MHHA 3 IHIIMMH  yTPYHOBaHHIMU
rigpoOioHTIB  (XMKaKd BHUIIUX TPOQpiYHMX piBHIB, aJOXTOHHA
MiKkpo¢I10pa, PO3BUTOK LIaHOMPOKAPioT TOWIO) [2].

KinmpkicHUMII  pO3BHUTOK Ta CTPYKTYPHI  XapaKTEPUCTHKH
300ITAHKTOHY HA JIOCTI/DKEHUX BOJHUX JUISHKAX B Pi3HI TMOPH POKY
nyxe pospizHsuincs. Haitbinpiy cyMy TakCOHIB 300IUIaHKTOHY OyJio
BiJI3HAYCHO IS 3allJIaBHOTO 03epa y JIiTHIK nepioa. Tak camo y e
nepioyl poKy JuUis BOJOWMH OyB XapaKTepHHH HaWBUIIMK piBEHb
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KUTbKICHOTO PO3BUTKY 300MIaHKTOHY (87 Tuc. ek3/m® Ta 1,107 /m?).
HajfimeHnnri BenmMuuMHM BigMiYald BOCEHH, KOJIM 33 IOKa3HUKOM
BigHomeHHs N/B nominyBanu 1oHHI OPMHU BECTOHOTHX PAyKiB.

Iama cutyamis cmoctepirazacss Ha  pyclOBiM  miNSHIN
BOJIOCXOBHIA Ta B 3aTOLl, 7€, MOPIBHAHO 3 MHHYJIMMH pPOKaMu
NOCHIDKEHb, 3HAUE€HHsS [OKAa3HMKIB 4HCEJIbHOCTI Ta OloMacu
300IUIAHKTOHY  3HHM3WJIMCSA  yaBiwi. B yrpynoBaHHi  Takox
CITOCTEpIranocs pizke 3HIDKCHHS 3HAYCHb MTOKa3HUKIB
010pi3HOMAHITTS, CHpPOIICHHS TAKCOHOMIYHOI CTPYKTYPH CaMHX
yIPYNOBaHb Ta JOMIHYIOWOTO KOMIUIEKCY 300IUIaHKTOHY. BoceHn
NOKA3HUKH KUJIbKICHOTO PO3BHUTKY 300IUIAHKTOHY JIOCSTIIH KPHUTHYHO
HU3bKHUX 3Ha4YeHb. PaHile Taki 3HaYeHHsI YHUCENBHOCTI Ta Oiomach y
UX JIOKAJITEeTaX HaMH He peecTpyBaiucs. CaMe TYT MOTipLICHHS
eKOJIOTIYHOi ~ CHTyallii € OYeBHIHOI TPHYMHOK HEraTHBHUX
HACJIJIKIB, SIKi BiIOOpaKalOTHCS Ha MMOKA3HUKAX KiTBKICHOTO PO3BHTKY
Ta 0i0pI3HOMAHITTS 300TNIAHKTOHY.

Jnst opranizaMiB Makpo3000€HTOCY JIiTOpalli BENUKi aMILTITYIH
CIa/IiB Ta MIHOMIB PiBHS BOIU TAKOXK CTAIH MPUIHHOI HETATUBHHIX
3MiH YMOB iCHYBaHHA. MexXi MK yrpylOBaHHSMH JIOKATITETIB CTaIN
PO3MHTI a00 3HUKJIM 30BCIM, PI3KO 3HU3WIMCS 3HAYCHHS MOKA3HUKIB
OiopizHOMaHITTA. MiXK THM, B OKpPEMHX YIPYIOBaHHSIX MaKpo-
0e3xpebeTHHX, HaBiTh B yMOBax pPYWHIBHOTO 1 jaecTabiizyrodoro
BIUIMBIB, YTBOPHWJIUCS BiJIHOCHO CTiiiKi OIOTMYHI B3a€MO3B’SI3KH, Y
(hopMyBaHHI SKHX BHUpIIIAbHE 3HAYEHHS BiJirpaBajiil IE€BHI BUAM 3
MpPUTaMaHHUMH iM O10JIOTIYHUMU Ta €KOJIOTIYHI pUCAMH.

Y Hamumx JIOCHIDKEHHSX M0 pOJb BUKOHYBAIM JIBa BHIH
JIBOCTYJIKOBHX MOJTIOCKIB 3 poauHu apeiicenin: Dreissena polymorpha
(Pallas) Ta D. bugensis (Andrusov). IIpoTsrom BereTariiifHux ce30HIB
2023 p. Haiibinpma IXHS YUCENBHICTh Ta 3HAYEHHs OioMacu Oynu
BiJIMiU€HI BJIITKY Ta BOCEHHU B JIBOX JIOKAJIITeTaX: PYCIOBId YacTHHI
0ins mapky «Haranka» Ta Ha mpuGepexHii ainsHui 3atoku CoGaue
I'mpno. B ocranHbOMy HaiOiIbLII 3HAUYEHHS MMOKa3HUKa 0iOMacH TyT
Oymu Bigmiveni y 2023 p. Biuitky — 2138,44 r/M% Ta BOCeHM —
2745,77 r/m? ipu nominyani D. polymorpha [1].

Came CHUIBHOTH KOHCOPTHUBHOI'O THILY, SIKi YTBOPIOBAJIM I
MOJIIOCKHM,  BH3HAaYaJld  CTPYKTYpy 1 XapakTep pEYOBHHHO-
E€HEPreTUYHUX MOTOKIB B JOCHTI/DKEHUX JIOKATITETaX Ta BUKOHYBAIU

390



Oxopona, MOOEII0BAHHA MA RPOCHO3Y6AHHA CMAH)
HABGKOJITUUWIHbO20 cepedo(mma

OydepHy poIb i 9ac HETAaTHBHUX BILTUBIB.

Exosoro-canitapHa oOIliHKa JOCHI[DKCHHX O00’€KTiB  Oyna
BUKOHAHa 3a JIOTIOMOTOI0 METOay OioiHAMKallii i3 3amydeHHsM 12
O0lOTHMYHMX 1HAEKCIB Ta iXHIX Moxudikamiii. IlopiBHSIHHA 3HAYCHD
O0l0THYHMX 1HAEKCIB, OTPUMAHUX BIITKY 1 BoceHH 2022 p., 3 TAKUMH K
cezoHamu 2023 p. cCBiguMaM, WO TOAIi, SIKi BIIOYJHCS, MaJu
HETaTHUBHUH BIUIMB Ha yTPYINOBaHHA OCTIKEHUX 00’ €KTIB, 30KpeMa,
nokaiiteTiB 3aTokn Cobave ['mpro Ta pyciioBoi yacTWHU O MApKy
«Harankay. Cepenniit OioTrunuit iHAeKC ce30HiB 2023 p. BimoOpakas
MOTipIIeHHS cuTyalii y mopiBHsHHI 3 2022 p.

MakpozoobeHToc miTopan 03. BepOHOro 30epir cxoxi pucu
HaBITh Yy HECHPHUATIMBUX yMoBax BecHH 2023 p. 3 TakuMu XK
yrpynoBanHsmu 2021 poky, YoMy CrpHsiiia BiICYTHICTh HETaTHBHOTO
BIDIMBY IIBHUIKOI Tedii mpu ckugax 3 KuiBChbKOTO BOIOCXOBHIIA.

TakuM dYHHOM, y3arajabHEHiI JaHi CBiMYaTh MPO HASBHICTH
OUYEBUJIHUX HETaTUBHHUX HACIHIAKIB 1l PyHKIIOHYBAaHHS Ta PO3BUTKY
OKpEMHX €JIeMEHTIiB 0i0TH, IIO CKJIalicsi B yMOBaX HECTaOUTLHOTO
pexxuMy poOOTH KacKaay BOJOCXOBHI Ta HEMPOTHO30BaHOTO
BOJI0OOOMiHY 3aIUIaBHUX BOAOWM /JlHiNpa, BHUKIMKAaHWX BOEHHHUMU
JISIMH.

Criucok mitepatypu

1. Bomikos 0. M., Crapocuna €. B. MerayrpynoBaHHs
PI3HOTHITHUX BOJHHUX 00’ €KTIB: OCOOJMBOCTI B3a€MOJIi
BIJIbBHOXKUBYYMX Ta CHUMOIOTHYHHX CKJIQJOBHUX JIOKAJbHHX
yrpymnoBaub rizipodionTis. Science and society: modern trends
in a changing world: the 2th International scientific and
practical conference, January 22-24, 2024. Vena, Austria:
MDPC Publishing. 2024. P. 54-60.

2. Crapocuna €.B., BomikoB .M., Pubka T.C. Mikpo-
OloJioriuHI  IHAMKATOPH  KOMIUIEKCHOI  TiApo0ioori4Hol
OLIIHKMA BOJOCXOBHIIA PiBHMHHOI piuku (orisin). bionoriuni
nociipkenHs — 2022: 36ipauk HaykoBux mpaupb XIII Beeykp.
HAYKOBO-TIpakTHYHOi KoH(., 10-11 sxoBTHs, 2022 p. —
Kuromup. — 2022. — C. 121-124.

3. https://mozmdv.gov.ua/monitorynh-iakosti-vody/.
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Poab OoTaniyHHX cafiB y 30epeskeHHi Ta po3IIMpPeHHi
Pi3HOMAHITTS POCTUH

I'epu H. B., Tpyt H. B.

TepHOMINTbCHKHUN HAITIOHATBHUH TI€IarOT19HUI YHIBEPCUTET
imeni Bononumupa ['HaTioka
E-mail: herts nv@chem-bio.com.ua; trut@chem-bio.com.ua

Pocnuuauit  cBitr — me OE3MiHHWN Hap TPUPOIN, SKHI
3a0e3reyye Halle XHUTTS Ta B3a€MOIII0 3 OTOUYIOUHM CEpEIOBHIICM.
Opnak, B yMOBaX 3MiH KJIIMaTty Ta JIOACBKOI JisSUIBHOCTI,
PI3HOMAHITTS POCIUH CTa€ O0'€KTOM 3arpo3u. Y IIbOMY KOHTEKCTi,
OoTaHiYHI caaW BIOIrparOTh HE3aMiHHY pOJb y 30epexeHHi Ta
PO3LIMPEHHI [BOTO0 HAA3BUYAHHO Ba)KJIIMBOI'O KOMIIOHEHTY HaIloi
[UIAaHETH. IXHi 30ipKH PiIKICHUX Ta 3HUKAIOUUX BHIIB, JTOCIHIiTHUIbKA
poOoTa 3 BHBUEHHS POCIHMHHOCTI, CEJIEKIIii Ta PO3BEICHHS POCIWH, a
TaKO OCBITHI Ta iH(opMamliliHi MpOrpaMu CTBOPIOIOTH OCHOBY IS
PO3YMIHHS, 3aXMCTy Ta BUKOPUCTAaHHS POCIMHHOTO CBIiTY AJisi Oyiara
HAIIOT0 CYCHIJIbCTBA Ta MPUPOJHOTO CEPEIOBHIIIA.

Ha cporonHi, BeMKOIO MPOOJIEMOIO € 3MEHIIICHHS Pi3HOMAaHITTS
pociuH. Benrka KinbKiCTh BUJIB i 3aIP0300 TIOBHOTO 3HUIICHHS, a
BICBKOBI [Jii Ha 3HAuHid Tepuropii YKpaiHM B NEBHIH Mipi
MPUCKOPIOIOTh JaHWi mporiec. TpuBam Ta iHTeHCHBHI (opMu
AHTPOITIIYHOTO BIUIMBY Ha CEPEIOBHIINE CIPHYMHWIA JOCUTH BEIUKI
3MiHH Y IPUPOJTHBOMY CEPEIOBHIIII, 1[0 HEraTUBHO Bi0Opa3miiocs Ha
BUJIOBI pi3HOMaHiTHOCTI. Tak, mpotsarom ocrtanHix 500 pokiB
VYkpaina Brparwia monaza 2/3 JjiciB i 3apa3 3a JICHUCTICTIO IMOCijgae
nepefocTaHHe Miciie B €Bpormi. 3aranbHa IUIOHIA JICOBOTO (OHIY
VYxpainn cranosutrb 10,8 muH ra (2006), micucticTh TepuTOpii —
15,7% [2].

Tomy, misnbHiCTs 1 (QyHKIIOHYBaHHS OOTaHIYHMX CcajiB €
OJTHUM 13 aKTyaJbHHUX HampsiMiB 30€pe’KeHHS PI3HOMAHITTS POCIIHH, a
0cobnaMBO THX IO NepeOyBalOTh MiA 3arpo3ol0 3HUKHEHHS. IcHye
Oarato mMpuuYMH, YoMy OOTaHIYHI Caal BiIIrparOTh BAXKIHMBY pPOIb Y
30epeKeHH] Ta IPUMHOKEHHI POCIIMHHOTO PI3HOMAHITTSI:

1. Ha 6a3i GoraHiuHMX cajax 30epiratoThCs KOJCKIi piAKiCHUX 1
3HUKAIOYMX POCIHH, SKHUM 3arpOXy€ 3HUKHEHHS B IXHIX

392


mailto:herts_nv@chem-bio.com.ua
mailto:trut@chem-bio.com.ua

Oxopona, MOOEII0BAHHA MA RPOCHO3Y6AHHA CMAH)
HABGKOJITUUWIHbO20 cepedo(mma

IPUPOAHUX CEPENOBUIIAX ICHYBaHHS.

2. boTaHiuHI cagu € BaXXJIMBUMU IIEHTPAMU HAYKOBUX JOCIIKCHb,
Jie TIPOBOJSATHLCS TOCTIKEHHS pi3HOMaHITTA, eKoJorii, dizionorii
Ta TeHeTHKH pociuH. lle cmpuse po3ymiHHIO OiOMOTIYHHX
TIPOIIECIB 1 po3p0o0Ili HOBUX METOIIB 30epEKCHHS POCIIHH.

3. boraniuHi cagu BilirparoTh BaXIJIMBY POJIb B OCBITI HAceNeHHS Ta
MiJrOTOBIII CTYJICHTIB 1 TOCIITHUKIB. BOHM HAaat0Th MOXKITUBICTh
BUBYATH PI3HOMAHITHICT, POCIHH, IiXHI XapaKTEePHUCTHKH,
€KOJIOT1YH] B3a€MO3B'SI3KM Ta 3HAYEHHSI JJIs JIIOJMHU 1 JOBKIJIIAL.
Ie TakoX 1 MiCIIs BiIIOYMHKY Ta BiJMOBIAaILHOIO CIUIKYBaHHS
3 PUPOJIOIO ISl MICIIeBIX MEIIKAHIIIB Ta TOCTEH.

Sk yacTrHA TEHIIEHIIIT KyTbTYPHOTO TypU3MYy, OOTaHIYHI Cau €
BRXIMBUM €JIEMEHTOM Y PO3yMiHHI Ba)KIMBOCTI 3HaHb MO
POCIMHHHN CBIT, SKi MEpegaBalHCsi MPOTITOM CTOJNITh. OCTaHHIMH
pokamMu OOTCaaM CTalld BaXKIMBUMHU MICIHSAMH Jisi 30€peKCHHS B
MeXaX MICBKHX IOCEJIEHb 3 METO 30UIBIICHHS O10pi3HOMAHITTS Ta
KYJIbTUBYBaHHSI PiJIKICHUX BHIIB y BiJIOBIAHUX MPUPOJHUX yMOBax
[1].

Cyuacni OoraHiuHi caau B  YKpaiHi JOTPHUMYIOTHCS
BUKOPUCTAHHS HACTYIHUX TNPHUHIMUIIB Ta METOMIB JJISI CTBOPCHHS
KOJEKIi TWX Yu IHmWUWX BHUAIB (uopu:  ¢iTONEHOTHYHHUIA,
GbropUCTHYHMIA, TOMyNAIAHNA, CHUCTEMAaTHUYHHN, EKOJIOTiYHHH,
€CTeTUYHHUI NMPUHIUIK. BIpoBa/KyIOTh Taki METOIU Ta MPUHOMH
30epekeHHs PIIKICHUX Ta 3HUKAIOYHX POCIHH MPHUPoaHOi ¢uopu: 1)
METO/ MOHOKYJBTYpP; 2) METOJl CTBOPEHHS MOJAEIbOBAHMUX LITYYHHX
[EHO3iB, M0 0a3yeTbcsi Ha (IIOPOTEHETUYHIH Ta (ITOIEHOTHYHIN
OCHOBI Ta €KOJIOTTYHOMY HPHUHITHI Au(epeHIIianii eKOJIOTiuHUX HIll 1
B3a€MHIN JIOTIOBHIOBAHOCTI BUAIB Y (piTOIEHO3aX; 3) METOJ BBEICHHS
3HUKAIOYHX BUAIB y TPUPOJHY POCIHHHICTH OOTaHIYHUX cajiB; 4)
METOJI CTBOPEHHS Ta IHTPOAYKIII POCIMHHHX YIPYINOBaHb, MIO
0a3yeTbcss Ha EKOJIOTIYHOMY TNPUHLMII BiAMOBITHOCTI €KOJIOro-
HEHOTHYHIH KOHCTPYKUil YIpyIlOBaHb, sIKi CTBOPIOIOTHCS, 30HATBHUM
THIIaM 010re0eHOTHYHUX CTPYKTYp [3].

bararo mnuraHb TOTpeOYIOTH pO3B'SI3aHHS ISl TOKpAICHHS
poboTtn OoTaHiYHUX cafiB i 30epexeHHs] 0i0pi3HOMaHITTS B YKpaiHi
Ta B cBIiTi 3arasoM. OJHI€I0 3 KIIOYOBUX NpoOIeM Ui Cy4acHUX
0OTaHIYHMX CaliB € BIJACYTHICTh €AuHOI iH(popmariiinoi 0azu. Ile
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MPU3BOAUTL 1O BIACYTHOCTI JOCTOBIPHUX JaHWX TIPO CKJaXd
KOJNEKIiiiHnX ((GoHMIB Ta ixHiM craH. [CHyroul kaTamoru, sKi
BUIYCKAIOTBCS PIAKO, MICTATh MEPEBXHO 3acTapily iHpopMariio.
OCKUTBKY 7KHMBI KOJICKITIi € 3MIHHHM €JICMEHTOM 1 BTPadaloTh CKJIAIOBI
ITiJT BIUTMBOM Pi3HUX MPHUPOJTHUX Ta TEXHOTCHHUX (PAKTOPIB, BAYKIHBO
MaTH eJEKTPOHHY 0a3y JaHuX [UIsl ONEPaTHBHOTO BiJCTEXCHHS
IXHBOT'O CTaHy.

Jns  migBUIIEHHS TPECTIKY OOTaHIYHMX camiB  YKpaiHu
Ba)XJIMBA IXHS y4acTh Y BUKOHAHHI pillleHb MIKHAPOIHUX KOHBEHIIIH,
30KpeMa MIof0 OOpoTHOM 31 CIyCTENIOBaHHSAM, 3MiH KJIiMaTy Ta
30epekeHHs BOIHUX pecypciB. Lle Moxke MoKpamuTH IXHIO TisIbHICT
1 3a0€3MEeYNTH 3aXKUCT PIZHOMAHITHOCTI POCIUHHOTO cBiTy. OCOOIMHMBO
BRYUIMBOIO € OpraHizaiis 30CpeKCHHsS €X Situ POCIUHHOCTI, IO
BUXOJUTh 32 pPaMKH [iSUTBHOCTI OOTaHIYHUX CajiB, a TaKOXK
aKTuBi3amiss poOOTH B MeXax 3aXHCTy MPUPOIHO-KYIBTYPHOI
CHa/IIHH.

HeoOximHO BXHBaTH TIOCHTIIOBHI 3aX0JH, CIPSMOBaHI Ha
MIIBHUINEHHS 3HA4YeHHS OOTaHIYHMX  cajiB, JCHAPONApKIB i
VHIBEpCUTETIB Y  30epekeHHI  OiOpi3HOMaHITHOCTI  CBITOBOI
POCIMHHOCTI NUIAXOM TJIHMOIIOr0 JOCTIDKEHHS PI3HOMAaHITHUX
acmekTiB 0ioJoTii pO3BUTKY POCIMH B yMOBax 30€peXeHHs ex situ,
HOKPAIIEHHS SKOCTI OCBITH B OCHOBHUX ITOHATTSAX, OCHJICHHS 3B'SI3KY
MIX OCBITOIO Ta HAyKOBHUMH JIOCJIPKEHHSIMH, KOOPIUHAIIT CIIJIBHUX
Iii MDK OOTaHIYHMMH YCTaHOBaMH 1 3MIIHEHHS iX 3B'SI3KIiB 3
HAyKOBHMMH Ta OCBITHIMH YCTaHOBaMU IHIITUX KpaiH.

Iopsin 3 1uM, 3akjiajayd BUIIOI OCBITH IOBHHHI TPOSBISATH
aKTUBHY CHiBmpamoo Ui  (GopMyBaHHS HaBYAIBHUX MPOTPaM,
CIpSIMOBAaHUX Ha MIATOTOBKY CIHEMmialicTiB y cdepi 30epexeHHs
010pI3HOMAHITHOCTI POCIHH CBITOBOI (hJIOPH, 3 BpaxyBaHHSAM MOTPeO
y 3HAaHHAX 3 TaKCOHOMii, CHCTEMaTHKH, CTPYKTypHOi OOTaHiKw,
MOJIEKYJISIPHOT 010J10Tii, 3aXUCTY POCIUH, iHOPMAaLiHHUX TEXHOIOTIH
Ta 00JIIKY KOJIEKIIHHUX (DOHIIB.

TakuM YuHOM OOTaHIYHI CaAM € BAKIUBUMH IECHTPAMHU
30epeKeHHs] Ta JOCTIJDKEHHS OlOpI3HOMAHITTS POCIMHHOTO CBITY.
Ixua ponb y 30epeskeHHi PpIAKICHMX Ta BpasiMBMX BHJIB, Y
NOMyJIsipU3anii 3HaHb MPO POCIUHHUHN CBIT, a TaKOX Yy HAYKOBHX
JOCHIJDKEHHSIX 1 OCBITHIX Iporpamax Hesamnepedna. [Ipodeciiinmii
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MIIXiA A0 YIPaBIiHHSA KOJEKIISIMU POCIHH, 3aCTOCYBAaHHS CYYacHHX
TEXHOJIOTIM y BUBYEHHI Ta OXOPOHI POCJIMH, CHIiBIpals 3 HAYKOBUMH
yCTaHOBaMH Ta OCBITHIMH 3aKJaJlaMH pi3HUX KpaiH — Bce e poOHUTH
OoTaHiyHI  cagM  KJIIOYOBHMH  YCTaHOBaMH y  30epekeHHi
OiopizHOMaHITTS (IIOPH Ta CIIPHUSE CTBOPEHHIO CTIHKOTO MaitOyTHBOTO
JUTSL HAIIOl TUIAHETH.

Criucok mitepaTypu
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CydyacHHMX MiCTaX: Ha TpHKIaAi OOTaHIYHOIO  cajay
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C. 147-152.

2. KoobGenpok I'., 3axopko O., MapymeBcbkuii . 306epexeHHs
010pi3HOMaHITTS, CTBOPEHHS CKOMEpEeXi Ta IHTErpoBaHe
ynpaBiiHHS piukoBuUMH OaceiiHamu : [loci0®. mys BumtenmiB i
rpomaj. mpupogooxopon. opr. Kuie : Wetlands International
Black Sea Programme, 2008. 200 c.

3. Kyuepescekuii B., lone I'., TIpoBoxenko T. 30epesxeHHs
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Po3BHTOK CycminbCcTBa 3HAYHOIO MipOK) BH3HAYAETHCS CTAHOM
3MI0OPOB’sl  MIAPOCTAIOYOro ITOKOJIIHHA. 3IIOpOB’sl  JiTed MOXe
CIyTyBaTH TIOKa3HMKOM  3arajpbHOro Mo0Opo0yTy  CyCILIbCTBA.
OcTtanHiM dYacoM B Hamid JAepkaBi Mae Micle TEeHICHIS 0
MOTIpUICHHS 3JI0POB’sl TIIPOCTaOYOro MokojiHHsA. Llpomy crpuse
CKJIaJHa EKOJIOTiYHa CHTYyallisi, BIHCHKOBI [ii Ha TEpUTOpii HAIIOl
JIep’KaBu, IHTEHCHWBHI HaBYajbHI HABAHTAXEHHS, HEIOCTATHI
MOJKJIMBOCTI MOHITOPUHTY CTaHy 3JI0pOB’S JIITEH TOIIIO.

AHaJi3 JOCHIPKeHb 3 TPo0JeM 30pOB’sl IITEH CBIIYUTH PO
3pOCTaHHA KIJIBKOCTI (DYHKI[IOHAJIBHUX pO3JaaiB, BPOIKEHUX BaJ
PO3BUTKY, pO3JaJiB TCUXIKA 1 TMOBEIIHKM JAiTeH Ta MiUIITKIB B
VYxpaini. 3a nanumu Hkipsk-Hwkank 3. A., Cno6oguenko JI. M. Ta
Uucnoscekoi H.B. y 70 % pmiteli MOJOMIIOTO IIKUTBHOTO BiKY
IHIUBiAyanbpHa, po3yMoBa Ta ¢i3WyHa Mpare3faaTHICTh He BiAMOBigae
iX MKUTBHOMY HaBaHTaXeHHIO. Hamami BOPOMOBXK IT'STH POKiB
HaBYaHHS B IMIKOJI y JiTed y 3—4 pasu 3pocrae maToioris OpraHiB
TpPaBJICHHS, y JIBa Pa3u — OpraHiB 30py Ta HEPBOBOI CHCTEMH [2].

OCHOBHMM  COIIJIbHO-JIETEPMIHYIOUMM  (DaKTOPOM  KHTTE-
IISJIBHOCTI  JiTeH Ta MiAITKIB € 1mikoja. [lpoliec HaBYaHHS Y
Cy4JacHUX 3aKiafax 3arajbHOI cepefHbOi OCBITH BUKIMKAE YHMAJIO
3aluTaHb y JIIKapiB, MEAaroriB Ta 0aTbKiB Y4YHIB Pi3HOTO LIKUIBHOTO
BiKy. BucoOkuii Temm Ta PUTM JKUTTS, MOJIEPHI3aIlisl OCBITHBOT'O
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mporiecy, iHpopmalliiiHe Ta  HaBYaJdbHE IEPCHABAHTAXKCHHS,
MCUXOTPaBMyIO4i  cHTyamii, oOMexeHHS (I3UIHOI aKTUBHOCTI,
HaJMipHA KOMIT IOTepHU3allisl Ta 3aXOIUICHHS JiTel Pi3HOMaHITHHMU
ra/pKeTaMu 3[iHCHIOIOTh HETaTUBHUN BIUIMB Ha 3/I0pOB’S ILKOJISIPIB,
CIPHUAIOTh BUHUKHEHHIO (YHKIIOHATFHUX pO3JTaliB, SIKi 3rofoM
MEPexXosiTh y CTiHKi maromorii. IcHye okpema Tpyrma XBOpoO, SKY
nefiaTpy Ha3BaJH «IIKUTBHUMEY, L€, 30KpeMa, MOPYLICHHS TOCTAaBH,
30py, aHEeMisl, HEpPBOBO-TICHXi4Hi pO3JaJIH.

OcBiTHIIT mpomec € HEOOCTaTHBO  QJAaNTOBAaHUKA 1O
0cOONMMBOCTEH PO3BUTKY Ta CTaHy 3A0pOB’S Cy4YaCHHX IIKOJISIPIB.
Came 4epes 11e YIIPOJOBK HABYAHHS Y IIKOJII 3pOCTAE KUIBKICTD JITEH,
SKi MarOTh Pi3HOMaHITHI 3axBopioBaHHSA. OHIE€I0 3 TMPUYHH TAaKOTO
CTaHy € HEIOCTaTHsS IiArOTOBIEHICTh IMEAaroriB A0 MisUNTBHOCTI 3
(dopmyBaHHSA i 30epeIKESHHS 370POB’sI YUHIB.

BaxnuBy ponb y 30epexxeHH] 310poB’s 3100yBaviB 3araibHOI
cepenHbOi OCBITH BiJirpae cydacHe OcBiTHE cepenosuiie. Yepes pizHe
PO3YMIHHSI CYTHOCTI OCBITHBOT'O CEpPEIOBHIIA JOCTIIHUKAMH, HEMA€E
€IMHOTO BU3HAYCHHS [BOTO TOHATTA. AJie HAlOLIbII MOIIMPEHUM €
TIYMa4eHHS OCBITHBOTO CEpEeIOBHINA SK CYKYITHOCTI 00 €KTHBHUX
30BHIIIHIX YMOB, ()aKTOpIiB, COIliaJIbHUX OO0 €KTIB, HCOOXIMHUX MIJIs
YCIIITHOTO (YHKIIOHYBaHHS OCBiTH. Ha Hamly AyMKy, CIYIIHHUM €
TaKoXX TIyMayeHHs OCBITHROTO CEPEJOBHUINA SIK CYKYITHOCTI YCiX
YUHHHKIB, SKi BIUIMBAIOTH HA OPTaHi3M JUTUHH B MIPOIECi HaBYAIHHOI
ISIBHOCTI.

B «Konnenmii HoBoi ykpaiHChKOT MIKOJM» 3a3HAYAETHCA, IO
OJIHIEIO 13 CKJIAMOBHX (POPMYJIH HOBOI IIKOIH € «Cy4acHE OCBITHE
CepeIoBHIIE, SKe 3a0e3MeUnTh HEOOXi/IHI YMOBH I HABUAHHS YUHIB,
OCBITSIH 1 OaThKIB HE JIMIIE B MPUMIIIEHHI HAaBYAJILHOTO 3aKiamay» [1,
c. 7].

3Baxkarouu Ha Te, 110 3rijgHo pedopmu HYII cyrreBo 3pocrae
YacTKa MPOEKTHOI, KOMaHIHOI Ta TPYIOBOI AisIBHOCTI YUHIB, 3HAYHUX
3MiH 3a3Ha€ (i3UYHA TPOCTOPOBO-IIPEIMETHA CKIIAJI0BAa OCBITHHOTO
cepenoBuIa. B mboMy miiaHi HarpoMaKeHUH OCBiJ 00NaIITyBaHHS
CYy4aCHOTO OCBITHBOT'O CEPEIOBHIIA MMOYATKOBOI INKOIH: Cy4YacHHU
JIM3aiiH, eprOHOMIYHICTh HABYAJIBLHOTO MPOCTOPY, MPUCTOCOBAHOTO 0
e(eKTUBHOTO BUKOPUCTAHHS IHTEPAKTHBHUX TEXHOJOTIH HaBYaHHS,
CTBOPEHHS YMOB JUIsl PyXOBO1 aKTHBHOCTI yuHiB, BUkopuctranus IKT B
OCBITHBOMY IIPOIIECI, OHOBJIGHHS 0a3M JJii BHBUCHHS IPEIAMETIB
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MPUPOAHNYO-MATEMAaTHYHOTO IUKITY, CIIPUSHHS 1HKJIIO3UBHIH OCBITI.

Cyd4acHe OCBITHE cepefioBHUIle Ma€ OyTH TBOPYUM, MOTHBYBaTH
VUHIB 10 HaBYAHHS, CIPHUITH PO3BHUTKY iX Mi3HABAIBLHOTO iHTEpecCy.
Ocyd4acHeHHsI OCBITHBOTO CEpENIOBHIIA Mae 3IHCHIOBATHCS Yepe3
edeKTHBHY IHAWBiAyami3amifo OCBITHROTO TIPOLECY  MUIIXOM
3a10BOJICHHS 6a30BUX MOTPeO KOKHOI JUTHHH:

-y JOIOMO3i 1 MiATPUMII],

-y mi3HaHHI Ta AiISUIBHOCTI;

- Y PO3BHUTKY 3II0HOCTEH Ta 3a1aTKiB;

-y 30epeeHHi Ta MiJBUIIEHHI CAMOOIIIHKH.

BaxnuBy ponib y Cy4acHOMY OCBITHBOMY CEPEIOBHILI BiJirpae
TICUXOJIOTIYHUIA Ta eMOIiiHnN 1o0poOyT 3M00yBaviB OCBITH, SKHI
JIOCSATAETHCS IUIIXOM YHUKHEHHS Ta TIOTIepe/KEHHS
MICUXOTPaBMyIOUHX cHUTyalid. OcCTaHHI MOXYTh MaTH Miclle 4epe3
KOH(IIIKTH MK BUUTENIEM Ta YYHEM, YUHIB MK COOOF0, Mi>K BUHTEIEM
Ta OaThKamu, OaThbKaMW Ta YYHSAMH, 4Yepe3 CHTyallii, TOB’si3aHi i3
OyJiHroM, po0JIeMaMu ajanTailii B OCBITHbOMY CEPEIIOBHIII.

Ha namy aymKky, BumMTeni B Opraizaiii OCBITHHOTO MPOLECY
MaloTh 3IIHCHIOBaTH WOTO BaJICOJOTIYHUN CYIIPOBIA: JOATH TIPO
JOTPUMaHHS BaJCOJIOTIYHMX BHUMOT A0 YPOKY, BHKOPHCTOBYBAaTH
3I0pOB’S130€peKyBalbHI TEXHOJIOTIi, CTBOPIOBATH CHUTYaIlii TBOPUOCTI
Ta YCHIXy JJisl Y4YHIB, MaKCUMaJbHO pPEaNi30BYBaTH iHIUBIAYyaIbHHUN
Ta audepeHiioBaHuil miaxin A0 3700yBaviB OCBITH.

CydacHe OCBITHE cepeloBUIlE Mae OyTH Oe3NeUYHUM ISl
YYaCHHUKIB OCBITHBOrO mporecy. OcoONMBO aKTyaJbHOI € I
mpoOiieMa B YMOBaX BiMCHKOBUX Jili Ha TEPHUTOpIi HAIIO! Jep>KaBH.
Mnetbcs mpo HasBHICTH OE3MEUHMX YKPMTTIB, THyukuil rpadik
OCBITHBOTO TpPOLIECY, SKUH Tepeadayae MOEAHAHHS TPaaUIiAHOIO,
JMUCTAHIIIHOTO Ta 3MIMIAHOTO HABYaHHS, HAJaHHSA 3/100yBaYaM OCBITH
KBaJTi()iKOBAHOT IICUXOJIOTTYHOT JIOTIOMOT'H.

OTOX, CydYacHE OCBITHE CEPEIOBHMILE 3aKJIa[iB 3arajbHOI
cepeaHboi OCBITH Mae OyTH TBOPYHMM, BIAKPUTHM, iH(pOpMAaLidHHUM,
Oe3neyHuM A7 Pi3UYHOrO 1 ICHXIYHOTO 340pOB’ A 3100yBaviB OCBITH,
nepcoHi(ikoBaHUM I KOKHOTO 3 HHX. ToOTO, cydacHi 3akiajiu
3arajilbHOi CepeIHhOi OCBITM MaloTh OyTH 3akKjajaMH JUIsi BCIX 1
BOJHOYAC 3aKJaJaMHd Uil KOXKHOTo. 32 LUX yMOB MOXJIMBHM €
30epesKeHHS 3/I0pOB’ s MIKOJISIPIB, 3pOCTAHHS X TBOPYOI AKTUBHOCTI Ta
MaKCHUMaJbHa pealtiallisi TBOPYOro MOoTeHIaly.
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BUKOPUCTAHHS IHHOBALIIMHUX METO/IUK I
TEXHOJIOI'TA ITPU BUBYEHHI BIOJIOI' TYHUX
JUCHUILIIH B 3AKJIAJTAX BAIIIOI OCBITH YKPAITHA

Bakepuu M. M.1% T'acunens 5. C.

IBH3 "VKropoacekuii HallioHaIbHUN yHiBEpCeUTeT",
23aKkapnaTchbKUi HayKOBO-IOCIIIHUH €KCIIEPTHO-KPMMiHATICTHYHUI
ueHtp MBC Vkpainu

E-mail: mykhailo.vakerich@uzhnu.edu.ua

B cydacHux peaisix, HayKOBO-TEXHIUHHH MPOTrpec, PO3BUTOK
OioTexHoJOri, TJI00aNbHI 3MIHM KJIIMarTy TOIIO BUMAarawmTh BiJ
(haxiBI1iB-0i0JIOTIB HOBUX 3HaHb 1 BMiHb, SIKi MalOTh BiJIOOpa3uTHCS Y
3MICTiI BIJMOBIAHUX JUCIHUILIIH. TOMY BHKIIIOUHO BaXKIMBUM €
pO3TJIsii  aKTyadbHHX  aCIEKTiB 3MICTy BHUBYCHHS JIHMCIHUIUIIH
MPUPOTHUYOTO CHPSMYyBaHHS, IHHOBAIlIiHI METOJWKH Ta TEXHOJOTIi
BUKJIJ[AHHS, SIKI MOXKYTh JOIOMOITH B MIATOTOBII 3100yBaviB BUIIOT
OCBITH JIO TPAKTHYHOT TipodeciiiHoi aisubHOCTI [4].

HesBaxaroun Ha CBOIO KOHCEPBATHUBHICTh Ta OOEPEkKHICTH Y
BIIPOBA/DKCHHI 1HHOBAI[iM, OCBITHS CHUIBHOTa YKpaiHH, MHMOBOJI,
BUSIBUJIACh TOTOBOIO JI0 IM(poBuX TpaHchopmaniii. BusHauanbHmit
BIUTUB Ha 1ie Masik nanaemis Covid-19 Ta BiiiHa B Ykpaini [2].

Biosoriydi  AUCHUIUIHA €  BaXXJIUBUM  KOMIIOHEHTOM
HAaBYAJILHOTO TPOIECY B 3aKiajlaX BHUIIOI OCBITH, OCKLIBKH BOHHU
JIAl0Th 3100yBayaM MOXIIMBICTh HAOyTH (yHIAMEHTaJIbHHX 3HaHb
Mpo TPHUPOLY Ta IKUBI Opra”ismMu. Y 3B’S3Ky 3 MOCTIHHUM
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OHOBJICHHSIM JAaHHX, IO CTOCYIOTHhCA O10JOTIYHUX AOCHIKEHb, 3MIiCT
010JIOTIYHHUX OCBITHIX KOMIIOHCHT TaKOX MOCTIHHO €BOJIOIIOHYE, IO
noTpeOye OHOBJICHHS MiAXOIB 0 HABYAHHS Ta BUKIagaHHs [4].

BaxuBuM acmekToM TakoX € BHKOPHCTaHHS 1HHOBAIIMHUX
METOAMK 1 TEXHOJIOTiM HABUAHHS, LIO0 MOXYTb 3POOMTH BHUBYCHHS
010JIOTIYHMX JUCHMILNH Oinpmi. JI0 TakWMX METOOWK HaJleXkKaTh,
HaNpHUKIaj, IHTEpaKTUBHI METOAM HAaBYaHHS, AUCTAHLIHE HABYAHHS,
BIpTyaJbHi Jlaboparopii, 3acobu iHTEpaKTUBHOT'O HaBYaHHSA TOMIO [1,
3].

30kpeMa, IHTepaKTHBHI METOAM HaBYaHHS NAIOTh 3100yBayam
MOJJIMBICTh aKTHBHO B3a€EMOMIATH 3 MaTepiajJoM, BHKOHYBaTH
3aBJaHHs Ta OTPUMYBAaTH MHUTTEBY 3BOPOTHY iH(opmalit. 3acobu
JVMCTAHIIfHOTO HABYaHHSA TaKOX MOXYTb CTaTH e(eKTHBHUM
IHCTPYMEHTOM, OCOOJIMBO y BHUIAAKY BiJIalIeHUX PETIOHIB, 1€ JOCTYII
J0 BHKIamadiB 1 JabopaTopiii oOmexenuit [5]. Bukopucranus
BIpTYaJbHHX JIA0OPATOpii Ta IHIIMX KOMI IOTEPHHUX IPOTpaM MOXKeE
3HAYHO 301JBIIUTH KUIBKICTh €KCIIEPUMEHTIB, SIKi 3/100yBadi MOXYTh
MIPOBECTH, Ta JOIIOMOITH M y HaOYTTi OLITbIIE MPAKTHYHUX HABHUYOK.
Taki iHHOBaliifHI METOAMKHM Ta TEXHOJOTl HaBYaHHS MOXYTh
JOTIOMOTTH TIOKPALIUTH SIKICTh Ta €(EeKTUBHICTh HABYAIBHOTO
Mporecy Ta 3pOOMTH  BHUBYEHHS  AWCHUILIIH  O0i0JOTiYHOTO
CTIPSIMyBaHHsI OUTBII 3PO3YMIJIMM 1 IIIKABUM JUIsl CTYCHTIB [4].

He w™eHm BaxiuBMM € OOIpyHTYBaHHS MOTHBAIil Ta
NPaKTHYHOTO CIPSIMYBaHHS 3400yTHX KOMIETEHIIH 3100yBauyamMu B
XOJll BUBYCHHS JUCHMIUIIH OIOJIOTIYHOTO cropsMyBaHHs. [lis
JIOCSITHEHHsSI OLTBII BHCOKOTO pIBHA MOTHBaIlii A0 BUBYEHHS
NPUPOJTHUYNX OCBITHIX KOMIIOHEHT BUKOPUCTOBYIOTh Pi3HI METOANKU
Ta MiIXOAH, AKi 3a0e3nedyioTh aKTUBHY y4acThb 3700yBadiB B X0l
HAaBYaHHA Ta PO3BUTOK IXHIX Mi3HaBAJILHUX iHTepeciB. Jlo Takmx
METO/JIIB MOXHA BIJHECTH 3aCTOCYBAaHHS IHTEPAKTHBHHMX TEXHOJIOTIH,
NPOBEACHHS NPAKTHYHUX 3aHATh 13 BUKOPHUCTAHHAM CyYacHHUX
MpWIaaiB, OpraHi3ail0 HayKOBO-IOCJIIHHMIIBKOI POOOTH CTYICHTIB,
y4acTb y HAayKOBHUX KOH(EpeHLisX, ceMiHapax 1 BOpKILIOMaX.
BaxmBuM € TakoX CTBOPEHHS CIPHUATIMBOTO  HAaBYAIBHOTO
cepeioBHINa, Je 3700yBadi MOXYTh ITOYYBAaTH CBOKO BaXKIUBICTH i
3HAYYIIiCTh AJISl NpPOLECY HaBUaHHsS, a TaKOX A€ BOHM MOXYTb
OTPUMATH MOTPiIOHY JOTIOMOTY Ta MiATPUMKY BiJl BUKJIaJadiB i KOJer
[4].

3acTocyBaHHS  IHTEpAaKTHMBHUX TEXHOJOIH Yy  BHMBYEHHI
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TUCIAILIIH 010JIOTIYHOTO CIIPSIMyBaHHS Aa€ 3100yBadaM MOKJIHBICTh
OTpUMAaTH O1NTBII SIKICHE Ta eeKTHBHE HABYAHHSI, 3pO3yMITH CKIIaIHI
Giosroriuni mporecd. OmHAK KOXKHA 3 HOBITHIX TEXHOJIOTiH Mae CBOi
nepeBarn Ta HEAONIKHM, sIKi HEOOXiJHO BpaxyBaTH IIiJ dYac ix
BUKOpHUCTaHH:. 30KpeMa, BipTyallbHi J1abopaTopii JaroTh 3400yBauaM
MOJKJIBICTh MPOBOJUTH €KCIIEPUMEHTH 0€3 PU3WKY JJIs 370POB’S Ta
0e3 3HWKEHHs BUTpar Ha jabopaTopHe OOJIaAHaHHs, MPOTE BOHHU
MOXYTh HE 3a0e3MeYnTH MOTPIOHWX HABHYOK POOOTH 3 peallbHUM
obOmagnanHsaM. Cumymsmii Ta irpu JgomomararoTh 3100yBadam
NOrNIMOWTH 3HAaHHS Ta BMIHHS, NPOTE BOHM HE 3a0€3MeUyIOTh
JIETAILHOTO aHaji3y Ta PO3YMiHHS IPOLECIB, MO BiAOYBalOTHCS B
peanbHHX yMoOBax. ENEKTpoHHI MigpyYHHKH Ta OHJAHH-KYPCH
nepeadadaroTh THYUKHH PeKUM HaBYaHHS 1 HEOOMEXEHHH TOCTYII 10
iHpopMallii, MPOTe BOHU HE TapaHTYIOTh HAJIEKHOIO PiBHS B3a€MOJIIi
MiX 3100yBadeM 1 BHUKJIaJa4eM, a TAaKOXX HE Jal0Th MOXKIUBOCTI
HaOyTH MPAKTUYHUX HABHYOK POOOTH 3 peabHUM 00nagHaHHIM. Tox
BUKOPUCTAaHHS 1HTEPAaKTUBHHX TEXHOJIOTIH Yy BHBYEHHI Oiosorii
MOBHHHO OyTH KOMIUIEKCHUM 1 30alaHCOBaHUM, 3 ypaxyBaHHSIM
nepeBar i HeIoJIiKiB KOXKHOI TeXHOJIOTi [4].

be3cyMHIBHO BaKIMBOIO B XOJi BHBYCHHS OIlOJOTIYHUX
JTUCIUILTIH € POJb BiJIEOYPOKIB, BipTyalsHUX JabopaTopii, irpOBHx
TEXHOJIOTIH, OHJIalfH-TeCTyBaHHS Ta BEOKBECTIB, 30Kpema, y BHUBYCHHI
TaKMX OCBITHIX KOMIIOHEHT, $IK OlOJOris KJIITHHH, TiCTOJIOTIS,
TeHETHKA, eKOJIOTisl, OI0TEXHOJIOTisl, MOJIEKYJIsIpHa OioJorist Ta iHIII.
OnuH 13 HaWOUTBII eQEeKTHMBHUX METOMAIB y BHBYEHHI Oioyorii —
BUKOPHCTaHHS IMITAIlifHUX TEXHOJOTiH 1 BipTyaJhbHOI pPEaNbHOCTI.
Jani Meromu Jarl0 MOXIIMBICTH 3700yBayaM BHMBYATH CKJIQJIHI
OloyoriyHi TpollecH Ta BIUIMBAaTH Ha HHUX B OE3MEYHOMY Ta
KOHTPOJIbOBAHOMY CEpEIOBHILL.

OTXe, BUKOPUCTAHHS IHHOBALIMHUX METOJUK 1 TEXHOJIOT1H npu
BUBYEHHI OiOJIOTIYHMX TUCIHIUIIH € BAXIUBUM IHCTPYMEHTOM ISt
MOKpAIlleHHS SKOCTI Ta e(EeKTUBHOCTI HaB4YaHHSI. BoOHM MOXyTh
3a0e3neyuTH OibII aKTUBHY Y4acTh 37J00yBaiB y Mpoleci HaBYaHHS
Ta JIOTIOMOTTH iM 3pO3yMITH CKJIaJiHI O10JIOTIYHI MPOIECH, SIKi JIOCUTh
BOXKKI Ui CHOPUHHATTS B XOJ1 BUKOPHCTaHHS KJIACHYHUX (HOpM
HaBYaHHSI.
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ocBiTh. BoHa MoOB’s13aHa 3 pO3BUTKOM HayKOMiCTKOi 0a3u HaBYaJIbHUX
3aKJIadiB, MEPEIiaroTOBKOI0 BUMTENIB Ta iX amamnTallii J0 HOBITHIX
CHUCTEM HaBYaHHS. BHKOpHUCTaHHS CydacHMX KOMII IOTEPHHUX
TEXHOJIOTIM, $Ki € NPUHIMIIOBO HOBUM 3acO00OM HaBUaHHA 1
MOTY)KHAM 1HCTPYMEHTOM TIi3HaHHS, BUMara€ po3BUTKY Ta SKiCHOTO
TTOJTIMIIICHHST METO/IB 1 OpraHi3aiiuux GopM HaBIaHHS.

PoGepr 1. B. pocmimkyBana JuIakTHYHI TPOOJEMH Ta
NEPCIEKTUBY BUKOPUCTAHHS iHPOPMAIiHUX TEXHOJOTIH y HABYaHHI,
Mam6iry FO.I. BH3HAYMB TICHXOJIOTIYHI OCHOBH KOMIT IOTEPHOTO
HaBuaHHs, JKammak M.l 3ampomonyBaB 1 OOIPYHTYBaB CHCTEMY
MiATOTOBKH TEIarora 10 BUKOPUCTaHHS iH(OpManiiHOT TEXHOJIOTIi B
HaBYAILHOMY Tmporeci. AmepukancbkoMmy BueHoMy I[lefimepry C.
HAJIOKHUTh /1€ «KOMIT FOTepHUX HaBYAIBHUX CEPEIOBHII», HA SKid
0a3yeThcsl OUTBILICTh CyYaCHUX HABYAJIBHUX KOMI IOTEPHUX MPOTPaM.
Bin mocmimkyBaB MOKIHBOCTI KOMIT IOTEpa K 3aCO0Y U PO3BHUTKY
PO3YMOBOI JisUTBHOCTI y4HIB [3].

Iadopmaniitno-komyHikatiiHa texnosnoriss HapuaHus (IKT) —
e CYKYyNHICTh METOIIB 1 TEXHIYHMX 3aco0iB  peamizarlil
iHQOpMAIiHHUX TEXHOJNOTIH Ha OCHOBI KOMITFOTEPHHX MeEpex 1
3aco0iB  3abesmeueHHs edekTuBHOrO Tpouecy. IHpopmaminiHi
TEXHOJIOTI] CTalOTh TOTYXXHUM 0araTOoQ)yHKI[IOHAJBHUM 3acO00M
HABYAHHA. X BUKOPUCTAaHHS MPUBYAE YUHS XKUTH B iHOpMaIiitHOMY
CEPeNIOBHII, CIPHUSE 3AIYYCHHIO MIKOMAPIB N0 iH(pOpMamiifHOl
KyJnbTypu [4].

bionoris € omHWUM 13 THX HAaBYAIBHHUX IPEAMETIB, IIO A€
OaraTuii MaTepian IJs BiqIpaIlfOBaHHS HAWPI3HOMAHITHIIIINX METOIiB
i mpuiiomiB poboTu 3 iHpopmarieto, Tomy 3actrocyBaHHs IKT €
0co0JIMBO  ©(DeKTUBHUM, OCKIJIBKH  JIO3BOJISIE  AYyXe  IIBHIKO
OTIpAITIOBATH 10 iH(QOPMAI0 1 MPEACTAaBUTH 1i Yy BUTISAII TEBHOI
HAOYHOCTI: cXeM, oTo, iHpopradiku oo [5].

st cTBOpeHHs ypoky Oiosorii 3 Bukopuctanusm IKT Buurens
MOYKE€ BUKOPUCTOBYBAaTH HU3KY KOMI IOTEPHUX IPOTpaMm:

1. HauanbHO-iH(pOpPMYBaJIbHI: SHIMKJIIONe i, €JIEKTPOHHI
MiIPYYHUKH, HABYAJIbHI BiZIeO Ta KIHODITbMHU.

2. KonrponsHo-TecToBi nmporpamu: Socrative, Kahoot, ClassMarker
Ta iHII.

3. Ilporpamu ansi CTBOpEHHS IIpE3CHTAIll Ta IHIIMX BHUJIB
naounocti: Power Point, Canva Tta imii.
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4. HasuanbHo-irposi nmporpamu: LearningApps, Classcraft ta inmi.

3acTocoByOYH Ha Ypokax 010JI0Tii MyJIbTUMEiHI TEXHOJOTI1,
BUYHTENIb MOXKE JEMOHCTPYBATH: MIKPOCBIT KIITUHH; PiCT Ta PO3BUTOK
OpraHi3MiB, CBOJIOIIO JKUBUX CUCTEM, PO3BUTOK JXUTTS Ha 3eMIIi,
TOOTO 3a KOPOTKHH Yac AEMOHCTPYBATH IIPOIECH, SKI MPOXOIATH
BIIPOJIOBK MICSIIIB, POKIB 1 HaBITh CTOJITh; 3HAMOMHUTH 3 SBHIIAMH IO
MalOThb 3BYKOBE BiZOOpaKEHHS; TPOBOJUTH MPaKTU4HI  Ta
nabopatopHi poOoTH. Bece e n03Bonse BHUBECTH Cy4acHUH YpOK Ha
SKICHO HOBUH PiBeHb; MiIBHUIyBATH CTATyC BUMTEIS; BIPOBAIKYBATH
B HaBYaJIbHUU Tpouec iHPOpMaLiiiHi TEXHOJOrIl; pPO3IMUPIOBATH
MOYJIMBOCTI 1IFOCTPATHBHOTO CYNPOBOJY YPOKY; BHKOPHCTOBYBATH
pi3HI popMu HaBUAHHS Ta BUAM MiSTIBHOCTI B MEXaX OJHOTO YPOKY;
e(eKTUBHO OpraHi30BYBaTH KOHTPOJb 3HAHb, BMiHb Ta HABHYOK
VUHIB; TOJIETIIYBaTH Ta BIOCKOHAIIOBATH PO3POOKY TBOPYHX POOIT,
MIPOEKTIB, pedepartis [5].

IlikaBuM 1 KOPHCHUM [yl BUKOPUCTAaHHSI B HaBYAJIbHOMY
nporeci € iatgopma LearningApps.org — GE3KOIITOBHHIA CepBic,
SKH Jae 3MOTYy CTBODIOBAaTH IHTEpaKkTHUBHI BIpaBu. BiH €
KOHCTPYKTOPOM JUIi PO3POOKM PI3HOMAaHITHUX 3aBlaHb 13 Pi3HUX
OpeIMETHUX Tajdy3ed JAisl BHUKOPHCTAaHHS 1 Ha Yypokax, 1 B
no3aypouHuii dac. LearningApps — MyIbTUMOBHHH cepBic, Horo
MOJKHA HaJjlalTyBaTH 22 MOBaMH, 30KpeMa, yKpaiHChkow. [HTepdeiic
mwiargopmu noOyaoBanuii 3po3ymino. Konctpykrop LearningApps
MpU3HAYEHUN JUIsi po3poONeHHs Ta 30epiraHHs IHTEPaKTHBHHUX
3aBJlaHb, 32 JIOTIOMOTOI0 SKMX Y4YHI MOXYTh MEPEBIPHTH 1 3aKpiUTH
cBOi 3HaHHA B IirpoBii ¢opmi, mo crpuse QopMyBaHHIO iX
Mi3HABAJILHOTO IHTEPECY.

s movyarky poOOTH BUMTENEBi Tpeba CTBOPUTH aKayHT B OH-
naifH cepenoBuili LearningApps, BUOpatu B ranepei cepBicy BpaBu
neBHoro Qopmary Ta 3a OakaHHAM CTBOPUTH BIJIACHI BIIPABH.
LearningApps [103BOJS€ CTBOPIOBAaTH sICKpaBi, IliKaBi BIIpaBH,
BOYZIOBYBaTH JI0 1X 3MiCTy UTtOCTpaIlii, aHiMarii, 3ByK i Bimeo. Takox
BUYHTEJIb MOXKE CTBOPIOBATH BIIACHI KJIAacH, JIOAABIIH J0 HUX aKayHTH
yuHiB. Lle 1a€ MOKIMBICTD 3AIHCHUTH NEPEBIPKY CaMOCTiIHHOT poboTH
JIUTeH SIK Ha ypOKax, TaK i BJoMa.

KoMmOinyroun okpemi OJIOKH, MOYKHa CTBOPIOBATH IHTEPAKTHUBHI
3aBAAHHS U IIKOJSIPIB Y (OpMi BIKTOpHHM, Ma3ja, TPU-TIEPEroHiB,
CTPIYKH Yacy, IHTEpaKTUBHOTO 300payKeHHS — 3arajioM 19 THIIB 3aBJaHb.
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Takox s pobotu mependadeHi 5 3pyYHHX 1HCTPYMEHTIB:
TPpyHOBUM 4YaT, TOJIOCYBaHHS, KaJeHAAp, HOTAaTKM Ta JOIIKa
OTOJIOIIEHb. Y KOXXHOMY 3 HHUX BUYHTENb MOXKE POOHMTH 3pydHi
HaJIAIITyBaHHSI.

Cepgic LearningApps Hamae MOXJIHBICTH OTpuMaHHS html-
KOAy JUIsl TOro, 00 iHTepaKTWBHI 3aBHaHHA Oymu BOymoBaHI Ha
CTOPIHKH CaiTiB a00 OJIOTiB BUMTENIB 1 yuHiB [1].

Y npoueci nepexody BiA TpaAULiHHIX METOJUK BUKIAAaHHS J10
HaBuaHHs 3 BuKopucTtaHHaM IKT, BuHHMKae mpoOieMa BHBUYCHHS
iHpopMaLiiHUX 3ac00iB HaBUAHHS, ONTUMAIBHUX y CHiBBiIHOLICHHI
opramizamii Ta pe3yJibTaTiB HaBYAIBHOTO TIPOLIECY, 30KpeMa,
¢dbopMyBaHHA B Y4YHIB INEBHUX MPEIMETHHUX KOMIIETEHTHOCTEH SIK
MepeyMOBH 1X ToanbIoi mpodeciiinoi ocsiTh [2].
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[Mpoxormenko Ta iH. Xapkis, 2021. C. 372-374. [EnextpoHHUi

405


http://internet-servisi.blogspot.com/p/learning-apps.html
http://internet-servisi.blogspot.com/p/learning-apps.html
https://sites.google.com/site/ugroidy/сторінки-педагогів-закладу-освіти/сторінка-вчителя-хімії-та-біології
https://sites.google.com/site/ugroidy/сторінки-педагогів-закладу-освіти/сторінка-вчителя-хімії-та-біології
https://junnat.kherson.ua/using-ict-to-improve-quality-of-environmental-education.htm
https://junnat.kherson.ua/using-ict-to-improve-quality-of-environmental-education.htm

Icmopia nayku ma memoouxka HAGYAHHA NPUPOOHUYUX OUCUUNTIIH

pecypc]. URL: http://surl.li/saklb (mata 3BepHEHHS:
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VK 373.3.091.313:[5:62]

D®OPMYEMO EKOJIOI'TYHY KOMIIETEHTHICTb:
STEM-ITPOEKTHU

Kosaas B. O., boraaun. T. M., Kuciaa O. ®.

Harmionansauii yHiBepcnuTeT «YepHITIBCHKUAN KOIET1yM»
imeni T. I'. llleBuenka

E-mail: kovalchernigov@gmail.com

AKTyanpHICTh  JOCHIDKyBaHOI  MpoONeMH  BU3HAYEHO
nocuneHHsiM  poni STEM-ocBiTr sIK  OXHOTO 3 TPIOPUTETHUX
HampsiMiB  MojepHi3aiii ocBitu. EdexktuBHEM 3acobom peamizarii
STEM-ocBiTH B mOYaTKOBi¥M MIKOJI, K 3a3Hadae A. PaxmaniHa — €
MPOEKTHA [ISUThHICTh YYHIB. BHWKOHaHHS HaBYaJILHUX IMPOEKTIB
nepeadavae JAOCHITHUIBKY MisUIBHICTh INKOJSIPIB 13 JEKIJIBKOX
NpEeIMETIB, CIPSMOBaHY HA CAMOCTIHE OTPUMAaHHS pE3yJIbTaTiB IIi[
KEepIiBHUIITBOM  y4YuTels. BigHOCHa  HE3aJeXHICTh  IIKUTBHUX
npenMeTiB,  iX  cHa0Kuid  B3a€MO3B’S30K  NEPEIIKOKAIOTh
(hOpMYBaHHIO LIJTICHOTO CHPUHHATTS CBiTY. 3aCO00M JIJIsi BUPILICHHS
Ii€1 CYIIepevHOCTI € MIXKIIpeIMETHA 1HTETpallisl B OCBITi, METOO KO €
(bopMyBaHHS B YUHIB CHCTEMHOCTI 3HaHb [2] .

3acoboM iHTerpamii KJIIOUOBHX 1 3arajbHONPEIMETHUX
KOMITETEHTHOCTEH, HaBYaJIbHUX TPEJMETIB Ta MPEAMETHUX IHKIIB €
HacKpi3Hi JiHii, ski Bu3HaueHi Konnenumiero HoBoi yxpaiHcbKOi
mikonu. Cepen HUX Hackpi3Ha JiiHis «ExoyoriyHa Oe3mneka i cranuii
PO3BHTOK», SIKa B TeEpIIy 4Yepry, BHUPIIIye THTaHHA (OPMYBaHHS
€KOJIOTYHOi KOMIETEHTHOCTI 3700yBadiB OCBiTH. MeTor0 cTaTTi €
BUCBITJICHHA [JOCBigy BuKopuctaHHsi STEM-mpoektiB sk 3aco0y
(dhopMyBaHHI €KOJIOTTYHOT KOMIICTEHTHOCTI MOJIOIIMX IKOJISIPIB.

VY nithili nmepiox (ceprieHs 2022 p.) Ha 6a3i HamionaiabHOTO
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yHiBepcuteTy «UepHiriBcbkuid koneriym» imeni T. I. [lleBuenka Oyio
OpTraHi30BaHO JITHIO KOy I fiTel «YepHiriB — me Mu!». UactuHa
MaiicTep-kinaciB  Oyja TIpUCBSYEHAa HAayKOBO-JAOCHIAHIH  poOOTi
EKOJIOTIYHOIO CHpsMyBaHHA 3 yuHsAMH y pamkax STEM-ocsitu.
HaBogmmo mpukiam 3aHATTS Ha TeMy «YapiBHMHA — mamipy,
po3po0IeHOT0 HAaMH Ha OCHOBI aBTOpchbKoi mporpamu T. M. borman
«Hayka — ne mikaBo!» 1 y4HIB MOYaTKOBOI LIKOJIH.

3azanena mema 3anamma.  QopMyBaHHS — HAyKOBOTO
CBITOIISIy, HABUYOK OLIAJUIMBOTO BHUKOPHUCTAHHS IMPHUPOIHHUX
pecypcis, HaBUYOK TOBCSKICHHO - TIOOYTOBOi MpakTHYHOI
JISUTBHOCTI, CTBOPEHHSI CHTyalii ycCIiXy, MITPUMKa IMO3UTUBHOTO
EMOIIIIfHOTO CTaHy JiTei, pO3BUTOK TBOPUUX 3110HOCTE.

I. Bemynna wacmuna. beciga 3 AiTbMH 32 TUTaHHAMU: «SIK
YacTO BH BHKOpHCTOBYeTe mnamip? Skuit BiH OyBae? 3 doro
BUTOTOBIAIIOTh  Horo? Jle BuHaiinum mamip?». llepermsam i
00roBopeHHs npe3eHTallii «IcTopis i BmacTHBOCTI marepy».

2. Ocnoena yacmuna.

3aeoannsn 1. Buzomoenenns nanepy 3 6mopuHHoi cuposunu
(I vactuHa 3aBnanHs). MeToanKa MPOBEACHHS AOCHTIHKEHHS OIMCAHO
y myOmikamii [1].

Oobnaonannn i mamepianu: MakylnaTypa pi3HUX THIIB (mamip
UId APYKY, Ta3eTd, XYpHalW, ManepoBl pYIIHUKH, HNEpraMeHT,
KapTOHHI JIOTKH JJIs SIELb TOIIO), EMHICTH 3 BOJOIO JUIS 3aMOYYBaHHS
MakyJnarypu, OJeHIep 3aHyproBaJbHHH, Mapis, JepeB’siHa JIOIIKH,
KaJaJka.

3asoanna 2. Bhacmueocmi nanepy.

Oobnaonannn i mamepianu: nanip pi3HUX TUMIB (TaImip AJs
JOPYKy, Ta3eTH, >KypHalH, MarnepoBi pPYIIHWKH, IEPraMeHT), TpH
CKJISIHKH, BOAA.

JocnipkeHHsl BIaCTUBOCTEW Tanepy MpOBOJIUTHCS B JIEKiIbKa
eTariB:

1.PozipBaru pi3Hi BUIU manepy.

2.3ropHyTH Namip y AeKijgbKa mapiB i po3ipBarty.

3.Po3TsiryBatu namip y pi3Hi CTOPOHH.

4.M’sTH 1 pO3ropTaTH.

S.Ilemaror mpomoHye AITAM MOKJIACTH AapKyll Mamnepy A
IpyKy A4 Ha Bl CKJISIHKH, a 3BEpXY IOCTABUTHU TPETIO CKISIHKY 3
Bosor0. Ilicnst GaraTopa3oBuX cIpod AITH MPUXOJIATH JO BHCHOBKY,
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IO Marip MOTPiIOHO 3TOPHYTH IMITBHOI TAPMOIIKOK 1 TUTBKH TiCIs
IIHOTO TTPOBOJIUTH TOCITI/I.

3aeoannsn 3. Ilaneposuii woéHUK.

Obnaonannusn i mamepianu: nanip Juist Ipyky A4, 1Bl EMHOCTI 3
BOJIOIO IPSIMOKYTHOT (QOPMHL.

Ilenaror mpomoHye IiTSAM BHUTOTOBHUTH YOBHUKHA Y TEXHII
opurami. [layii MpoOMOHYEThCS MPOBECTHU 3MaraHHS 1 3’sCyBaTH, 4Hid
YOBHUK Kparie noruse. [liTu qinsarbes Ha 1B KomaHmu. /[Ba rpasiii
(o ogHOMY 3 KOXKHOT KOMaH/IM) OIMYCKAalOTh YOBHUKH Ha BOAY 1 TIO
KOMaH/Ii TIOYMHAIOTh Ha HUX aMyxaTd. [lepemarae ToW, 4uii YOBHUK
JIOTLTUBE 0 MPOTHIICKHOTO «Oeperay. [1oTiM 3MaraeThcs HacTyIHa
napa.

3asoannsa 4. SIx 3akum’ ITUTH BOMYy y TMAIrepoBiid KopooOii?

Oobnaonannsn i mamepianu: TANCPOBHN CTaKaHYWK, CBIYKa,
CIpHHKH, BOJIA.

HitsaM mporoHyeThes TpoOIeMHe TUTaHHA: «Um MOXHaA Yy
ManepoBOMY CTaKaHYMKY HarpitTé Boay?» JlymMku miTed po3XOomsiThCs.
[legaror mpomonye mnepeBiputu. Jlociaix NPOBOAMTH MEIAror,
MOTPUMYIOUUCH TIPABWJI  TMPOTUIOXKEXKHOI Oe3neku. Croyarky
MiJJHOCUMO JIO CBIUKM 3 BOTHEM IYCTHH IanepoBUil cTakaH4YMK. BiH
cnaynaxye. CTakaHYMK TEPMIHOBO OINYCKAEMO Yy XOJIOJHY BOXY, SKa
MIPUTOTOBJICHA 3a3/1aNeriab. HannBaemo Bojy y manepoBuil cTakaHIUK
1 TPUMa€eMO HaJ CBIYKOIO, IO TOPUTh. JIHO CTakaHYMKa TEMHI€ Bif
KINTSBH, ajie BOJA NOTPOXy mHouuHae rpitucs. [legaror mae mitam
JIOTOPKHYTHUCS 10 BOJM 1 OIiHUTH ii TemmnepaTypy. Harpitu moxkna
HAaBITH 10 KUIIIHHS.

3aeoanusn 5. «My3zuka nanepy».

Oobnaonanns i mamepian: namip s 1pyky A4.

[legaror paguth AiTSIM CHpoOyBaTH 3a OIMIOMOIOI Marepy
CTBOPUTH Pi3HI 3ByKHU (IIOM’SITH, TOCTYKATH, MOTPSICTH, TPUMAIOUHU 3a
KiHYHK Tom0). JliTH HaMararoThCsi CTBOPHUTH IeBHI 3BYKH. JJopocimit
MIPOTIOHYE: «A Temep JaBaiiTe OpraHi3yeMO IarepoOBUH OPKECTPH.
3By4UTh MY3HWKa, IiJ] SKy MdIiTH Yy TaKT «TPAlOTh Ha MANepOBOMY
THCTPYMEHTI».

Dizkynrvmxeununka. YsBuMo cede apkymieMm mamepy. [lemaror
Oepe y pyKH apKyIl i 3BepTae yBary JiTel Ha Te, 10 BEpXHi KyTH
OyayTh IMITYBaTH PyXd PyK, a HWXKHI — pyxu Hir. [1oTiM Mg My3uKy
Nearor MmoYnHae poOWTH apKylleM pi3HI pPyXHd, JiTH MOBTOPIOIOTH
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pyx#u CBOIM TijioM (IOBOPOTH, MiAHATTS 1 OMYyCKaHHs PyK 1 Hir,
Haxwi, npuciganasg). [lotiM memaror 3MwWHAE apkym i poOUTH 3
HBOT'O KYJIbKY. J{iTH iIMITYIOTB LIeH pyX.

3aeoannsn 6. Buzomoenenns nanepy 3 émopunnoi cupogunu
(I vactuna 3aBmanHsm)[1].

3asoanna 8. Manwonokx.

Oo6naonannn i mamepian: BUTOTOBJICHWUU Namip, aKpuUIOBi
¢bapOu, MeH3THUKH.

Ilenaror mnpomonye: «JlaBaiiTe crnpoOyemMo ManroBaTH Ha
namepi, SKWHd BHM INOWHO BUTOTOBWIW». AKpWIOBI (apOu He
PO3TIKAIOThCS, TOMY MOXKHAa MalllOBaTH Ha BoJioromy marepi. Jlitu
MaJIOIOTh Ha CBil po3cyn. llicis Toro MamroHKH pO3KIANAIOTHCS Ha
JOCYILITyBaHHS.

111 3axnwouna wacmuna. Iliosedenns niocymxie. Pegpnexcin.

OTxe, MIACYMOBYIOUYM OCHOBHI pPe3ylbTaTH POOOTH IITHBOL
mKONM 13 BUKOpUCTaHHA STEM-TIPOEKTIB TSI MOJIOMIINX IITKOJAPIB
MOJKHa 3pOOMTH BHCHOBKH, IIO TaKi MPOEKTH AONOMAraloTh YYHIM
IHTerpyBaTl 3HAHHSA 3 PI3HUX JUCHUUIUTIH TMiJ Yac BHUPILICHHS
peaslbHUX (B IIbOMY BHIIAJIKY, €KOJIOTIYHHX) MpoOjeM, TeHepyBaTu
HOBI i1, POpMyIOTh LiHHICHI OpieHTawii. Taka poboTa crioHyKae 10
NPaKTUYHOTO 3aCTOCYBaHHsI 3HaHb, CIIPUSE OCOOMCTICHOMY PO3BUTKY
JTUTHHA Ta POPMYE EKOJIOTIYHY KOMITETEHTHICTb.

Criucok mitepatypu

1. Boraman T.M., Koans B.O. Bukopucranns enementisB STEM-
ocBiTH s (GOPMYBaHHS TIO3MUTHBHOI MOTHBAIi yYHIB.
30ipauk  HaykoBux  mpamb  Kam’saeub-llominbcbkoro
HallloHaJIbHOTO YHiBepcuTeTy imeHi IBana Orienka Cepis
nenaroriyna. Bumyck 29, 2023 C. 90-94.

2. Paxmanina A. C. Peamizauizs STEAM-ocBITH B IOYaTKOBIA
HIKOJI MUIIXOM TPOEKTHOI JisibHOCTI. BicHuk [myXxiBchkoro
HarmionaneHOrO ~ MENaroriyHoro  yHiBEpCUTETY  iMeHi
Onekcannpa /[osxenka, [lemaroriuni Hayku. Bumyck 50,
2022, C.186-192.
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HABYAJBHO-TOCJIIIHUNA IPAKTAKYM B ITPO®LIBHIN
IIKOJII IK ®OPMA PEAJII3ALIL MIDKIIPEIMETHHUX
3BA3KIB XIMII 3 BIOJIOTIEIO

Kogso6a 1., I'nagrox M.

TepHOMINTECHKAN HAIIOHATBHUH TIeIarOTi9HUIN YHIBEPCUTET
imeni Bononumupa ['Hatioka
E-mail: nnglad@tnpu.edu.ua

Hudepentiamniss HaBuaHHS, $Ky 3a0e3medye HaBYaHHS B
npoiabHIN KO, TOKIWKAaHA 33JOBOJBHUTH  Pi3HOMAaHITHI
Mi3HABaJIbHI 3alMTH YYHIB, PO3KPUTH 1 PO3BUHYTH iX 3aJaTKU 1
3Mi0HOCTI, aJanTyBaTH HABYAILHUH TPOIEC IO OCOOIMBOCTEH YUHIB,
COPUATH iX TBOPUYOMY CaMOpO3BUTKY. Ilepexn MeToamMkow HaBYaHHS
XiMil TOCTaj0 3aBAaHHSA 3’SICYyBaHHS CHEIU(pIYHUX OCOOIMBOCTEH
3MicTy, GOpM i METO/iB HaBYaHHS XiMii B TPOMIIHHIX KiIacax

Oco0nuBicTh PO ITFHUX KIIACIB MOJIATAE B PiBHI CIIEIiami3amii
1 TIPOSIBJISIETHCS B TJIMOMHI BUBYCHHS BIIIOBIIHUX HaBYAIbHHUX
NpeMETIB 1 IIUPOTI OXOIUICHHS KOHTHHIEHTY CTapIIOKIACHHUKIB.
[lornubnene BuBUeHHS mepeadadae OCHTh BUCOKHHM piBEHb
MiJIrOTOBKH YYHIB 1 BOJIHOYAC OOMEKYE X YHUCIIO.

Crektp nmpo(iIbHUX KJIACIB IOCUTh PI3HOMAHITHUMN, OJTHAK MPHU
BOMY, SIK MpPaBHJIO, JOMIHYIOTH KIJACH HPUPOIHHYO-HAYKOBOTO
(xiMik0-010710T19HOT0), (Hi3UKO-MATEMAaTUYHOTO 1 TyMaHITapHOTrO
npodinis. B icHyroumx kiacax XiMiko-0ioioriyHoro mpodinato
aKTyaJbHUMH 3aJUILAIOTBCS NPOOJEMH OHOBIICHHA  XIMIYHOI'O
€KCIIEPUMEHTY Ta METOMKHU HOT0 BKJIIOYEHHS B OCBITHIHM mpolec.

Hacamniepen HmeTbcst Tpo Tepeopi€eHTYBaHHs HaBUaHHA 3
MPOCTOTO 3aCBOEHHS MPEIMETIB Ha OTPUMAaHHSI HABUYOK, YMIHHS Ha 1X
OCHOBI aHaji3yBaTH TIPOIECH, W0 BiAOYyBarOThCS HABKOJIO 1
CaMOCTIHHO IPUAMATH PIIICHHS.

Takwii minxing 10 (GopMyBaHHS METH HaBUaHHS Tependadae
3MIHCHEHHS  KapIMHAJBHOTO  Tepexody  Big  TpaguLiiHOTO
iH(pOpPMaLiHHO-TIOSICHIOBAJIBHOTO ~ MiJXOMy, OpPIEHTOBAaHOTO  HA
nepeaayy roTOBHX 3HAHb, JI0 JisUIBHICHOTO TiJIXO/IY, CIPSMOBAaHOTO
He JIMIIE HA 3aCBOEHHS 3HAaHb, aJie ¥ Ha 3pa3KH 1 CIIOcOOU MUCIICHHS
Ta AiSIBHOCTI, HA PO3BUTOK Mi3HABAIBHUX CHJI 1 TBOPYOTO MOTEHLIiATY
VYHSI.
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XiMmisi K HaBYaJbHUH NpPEAMET BUKOPUCTOBYE HE TIIBKH
TEOPETHYHUI amapaT MUCICHHS, aje W eKCIIePUMEHTAJIbHI METOIH,
AKI TIATBEpKYIOTh a00 3amepedyyloTh TEOpPEeTHYHI MPOTHO3M
po3yMoBoi yuHiB. XiMiuHi ©KCIICPUMEHTH, SIKi IPOBOASTHCS Ha
ypokax XiMmii, MarTh 31e0UIBIIOr0 UTIOCTPATHBHUNA XapakTep 1
BUKOPHUCTOBYIOTBCSI TUIBKH JUIS TIATBEPPKCHHS BHBYCHUX SBUIL.
Pazom 3 THM Y4YHAM IOLIIBHO MPOMOHYBAaTH HE TLIBKU 1IIOCTPAaTHBHI
JochmiaM, ane W JO0CHIIM MPOOJIEMHOTO Ta MIKIPEIMETHOTO
XapakTepy, SKi 3a0e3MedyloTh aKTHBI3aIlil0 Mi3HABAIBHOI AisTEHOCTI
VUHIB, y4YaThb CaMOCTIHHO MHCIUTH, PpO3BHBAIOTH IHTEpEC M0
npeaMeTa, MOTIHONIOITh 3HAHHS, PO3IIUPIOIOTh CBITOTJISL 1 4acTo
BUBOJSTH Ha HOBWH piBeHb PO3YMIHHA paHillle BHUBYCHUX NHTaHb
MIKUTBHOT TporpaMu. MiXNpeaMeTHUH TOCHiAHUIBKAA TPaKTUKYM
JIOTIOBHIOE TPAIUIIIHHUI EKCIIEPUMEHT, JJa€ 3MOTY BUUTEIIO BCEOIYHO
B IiKaBiil 1 3aXorumoro4iil (hopMi 03HAHOMITFOBATH YYHIB i3 CYTHICTIO
HpOLIECY, 10 BUBYAETHCA.

[IpemMeToM HAIMIOTO JOCHIKCHHS CTAJU 3MICT Ta METOJIMKA
NPOBENICHHS HABYAIBHO-JOCHIJHOTO MPaKTHKyMy 3 XiMil B Kiacax
XiMiKO0-010JTOTIYHOTO TIPOdiITEO.

[Tlix uac mnpoBeneHHs MNPOOJEMHUX EKCIIEPUMEHTIB Y4Hi
3MIACHIOIOTh TEPEHECEHHSI 3HAaHb Ha HE3HaWOMi 00’€KTH, aKTHUBHO
OepyTh ydYacTh B €BpPHUCTHYHHX (opmax opradizamii po0OoTH,
HaOyBaloyu THUOOKMX 1 MIMHUX 3HaHb. B TOH Xke dac Taki
EKCIIEpUMEHTH JEMOHCTPYIOTh OararorpaHuy KapTHHY
JOCITI/DKYBAaHUX SIBUII 1 B3a€EMO3B’S30K BIIACTHBOCTEH PEYOBHH, a
TaKOX IX 3aJeXHICTh BiJ pi3HUX (pakTopiB. KpiM TOTO, BUKOHAHHS
TINBKY CTaHJIAPTHHX, TepeadayeHuX MIKUILHOO MPOrpaMor0 JTOCTiIiB,
MaJI0 CTHMYIIIOE TBOPYY JiSUTBHICTh yYHIB Ha 3aHATTIX 1 HE 30BCIM
BignoBimae crierudini camoi ximiunoi Hayku. s Hel xapakrepHuUit
EKCIICPUMEHT, KWW  HalyacTiie Mae€  JIOCHITHHUIBbKUH  abo
npobieMHuil xapakrep. B cBoill pobOTI MH PO3yMiH MPOOIIEMHHIN
eKCIIepUMEHT  AK  (OopMy  3aCTOCYBaHHS  JOCIiAHULIBKOTO
EKCIIEpUMEHTY B HaBYaHHI, SKa Ja€ 3MOTY CTBOPUTH MNPOOJIEMHY
CHUTYAIIi}0 1 BUKJIIMKATH IHTEPEC YYHIB JIO MOIIYKY MPHYUH SBUII, IO
CIIOCTEPIrar0ThC.

B xomi pgmocmimkeHHs 3’SCyBaloch, WLI0 BUKOPUCTAHHS
npoOJeMHUX EKCIIEPUMEHTIB Ha YpOKax Ximii Mae Jesiki TPY/IHOIII.
Yac i oOcsr mporpaMoBOro Marepiany, sKi BIIBOISTbCS Ha YPOK,
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YacTO HE JIO3BOJISIIOTH O3HAHOMHUTH YYHIB 3 PI3HUMH KJIACHYHHUMU
JOCTiaMu, 3pO3yMITH CyTh mpobiemu i mosicautd ii. Tomy myxe
0araTo NMUTaHp 3aNUIMIAIOTHCS HE PO3TIISAHY TUMH.

B mporneci pobotr HamMu MOTU(IKOBAHO METOAMKY BUKOHAHHS
BXE ICHYIOYHMX JOCIHIJiB, a TaK0XX pO3pPOOJIEHO psSA HOBUX IS
CTBOpPEHHS Ta OOTOBOpPEHHS MPOOJEMHHMX HaBYAIBHUX CHUTYyalliii Ha
ypokax XiMmii B MpoginbHil 1Ko, iMrocTpanii €1HOCTI XiMidHOI Ta
OionoriyHoi KapTHH CBiTY. Hamu po3poOiieHO psAl eKCIIEpPUMEHTIB,
cepen sKuX: «Bu3HaueHHS XIMIYHUM ILUIIXOM SIKICHOTO CKJIamy
Oionoriyaux 00’€kTiBY», «Busnauenns ¢ocdari, ioniB Kanbmio ta
MarHito B KICTKOBiii TKaHWHI», «BUSIBIECHHS B3a€MO3B’SI3KYy MiXK
BIACTHBOCTSIMH PEYOBMH Ta iX OlomoriyHAMH  (QYHKIISIMI,
«3’sicyBaHHS CYTHOCTI 1 MOAEIIOBAaHHS MPOIIECIB, IO BiIOyBAIOTHCS B
OpUpoAl Ta OKUBHX oOpraHisamax» Ta iH. Lle BimkpuBae HOBI
MOJKJIMBOCTI JUISI PO3BUTKY TBOPYOi aKTHBHOCTI yUHIB, (hOpMyBaHHS B
HMX III3HaBajJbHOI CaMOCTIMHOCTI, a TaKOX JUIS IIOJOJaHHS
MEPEBAHTAKCHHS  IIKOJAPIB, JUIS  MIABUIICHHA S(EKTUBHOCTI
HaBYAIBHO-BUXOBHOTO MPOIIECY.

Taki ekcriepuMeHTH MOYXKHA MTPOBOJAUTH SIK Ha YpOKax, TaK 1 Ha
(hakyJIbTaTUBHUX 3aHATTAX, OCKUIBKM TEXHIKA BUKOHAHHS JOCIIIiB
MpOCTa, HE MOTPeOyE CKIAMHOTO OO0JIaJHAHHS, a 3MICT 1 CTPYKTypa
MDKIPEIMETHOTO  JTOCHIJHUIIBKOTO  €KCIIEpUMEHTY  3a0e3MeuyroTh
HAJIKHUI piBEHb OBOJIOAIHHS YYHAMHU 3HAHHSIMH Ta BMIHHAMU 3 XiMil
Ta 010JOTii, MO3UTHBHO BIUTMBAIOTH HA PO3BUTOK MHUCICHHS Y4YHIB,
CTBOPIOIOTH YMOBH JUJIsl POCTY Ii3HABAJIBHOTO 1HTEpPECY JI0 MPEIMETIB
HPUPOJHAYOTO 3MICTY.

Criucok mitepatypu

1. Mowmot JILJI. TIpoGnemMHO-TIONTYKOBI METOIU HaBYaHHS B
mkogi / JI.JI Mowmort. K.: Ocsira, 2005. 63 c.

2. Xiwmis. 10-11 xnacu. IIpodinbHuit piBens. HaBuanbHa
nporpaMa i 3aKiIajiB  3arajbHOI CepeHbOi  OCBITH:
https://mon.gov.ua/ua/osvita/zagalna-serednya-
osvita/navchalni-programi/navchalni-programi-dlya-10-11-
Klasiv
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XIMIYHUI EKCIIEPUMEHT SK 3ACIB PEAJII3AIIIT
INPOBJIEMHUX CUTYALIHU ITPU BUBUYEHHI
METAJITYHAX EJEMEHTIB Y KYPCI XIMII

Mauik JI., F'nagrox M.

TepHOMITECHKUN HAIIOHATBHUH TIeIarOT19HUIN YHIBEPCUTET
iMeHi Bomomumupa ['HaTioKa,
E-mail: nnglad@tnpu.edu.ua

OmauM i3 crmocoOiB  opradizamii HaBYaJIbHOI IisSTIBHOCTI
HIKOJISIPIB € KEpyBaHHS iX IMi3HABAIBHOIO aKTHUBHICTIO. SIK pe3ynbTar
1Ie PO3BUTOK OCOOHMCTOCTI i OCHOBA JIJIsi HAOYTTS JKUTTEBOT'O JOCBITY.
Ha cydacHomy etami po3BHUTKY OCBITH iije MOBa mpo (OpMYBaHHS
MPOOIIEMHOTO TiAXOMy MPU BUBUEHHI HABYAIHHHUX PEAMETIB.

Sk BimoMo i3 6arathox Cy4acHHX JDKepel MpoOJieMHe HaBUaHHS
— THUII HABYAHHS B OCHOBI SIKOTO JIGKUTh OCOOJIUBHH CII0ci0O B3aeMoii
yYHS Ta BYHTENS dYepe3 CHUCTEMAaTHYHYy HaBYAIBHO-MI3HABAJIBHY
JTiSUTBHICTH 1O 3aCBOEHHIO HOBUX 3HaHb 1 HABUYOK IUISIXOM
PO3B'A3aHHS HABYAJILHHUX MPOOIIEM.

B Ham wac mpoOnemHEe HaBYaHHS Ma€ IEBHI OCOOIUBOCTI.
CamocriiiHa TpOOJIEMHO-TIONIYKOBA MisUTbHICTh y4HS, sKa 3aiimMae
OCHOBHY 4YacTHHY TPHBAJOCTI YpPOKY, pOOMTH HaBYaHHS OiJIbII
JIOKAQ30BUM 1 CIIpHsI€ TIEPETBOPEHHIO 3HAHb B IEPEKOHAHHS. Y4YHI
3aiiMarOThCA MISNBHICTIO, BIIACTHBIA caMe ypoOKy Ximii, a came
HAYKOBO-IOCHITHUIIbKOW. [IpoOieMHe HaBYaHHS 3IIMCHIOETHCS B
YMOBax HassBHOCTI POOJIEMHOT CUTYaIlil, TOTOBHOCTI YYHS JI0 TTOIITYKY
PO3B'SI3KY, MOKJIMBOCT] HEOTHO3HAYHOT'O HIISIXY PO3B'SI3aHHS.

AHajii3  HAyKOBO-METOAMYHOI  JITepaTypu 3  IpoOsieMu
JOCHI/DKEHHSl TOKa3aB, IO KOXXKHA HapyallbHa MpobjemMa Moxke
BUPQKATHUCS Y BUIVIAII 3alUTaHHA a0o 3aBIaHHS. AJle HE KOXKHE
3amuTaHHs abo 3aBJaHHS € TPOOJIeMHUM: SIKIIO 3alHUTaHHS
nependadac penpoAyKTHBHY BIJIIOBiJb, BOHO HE MOXE BBa)KaTHUCS
npoOJieMHUM; He OyayTh MNpPOOJIEeMHMMH ¥ eKCIepUMEHTAIIbHI
3aBllaHHA, IO MOTPeOYyIOTh MPOBENCHHS AOCIHIIKEHHS Ha MiJACTaBi
BIJOMHUX TECOPETHYHHMX T[IOJIOKEHb. 3alUTaHHS W  3aBIaHHS
BB2)XKAIOTHCS TPOOJIEMHUMHU TOJi, KOJM MICTSTh IEBHI CyIEpewINBI
JaHi, a OTXe, 3YMOBIIOIOTH PO3AYMH # MOIIYKH, y3araJbHEHHS,
BUCHOBKHM, BHKJIMKAIOTh IHTEpec, TependadaroTh 3acTOCYBaHHS
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YUHSIMH 3100yTHX 3HaHb 1 TOCBiy.

AHaii3 METONWYHOI JiTepaTypH 3acBiYWB, IO CTBOPIOBATH
npoOJjeMHl CHUTyalii Ta pO3B’SA3yBaTh iX MOMKIJIHMBO 32 JIOTIOMOTOIO
PI3HUX METO[IB, a TAKOX i3 BUKOPUCTAHHSIM Pi3HUX BUIIB XIMIYHOTO
eKCIIepIMEHTy  —  JEMOHCTpamliid, J1a0opaTOpHHX  AOCIHiIB,
MpaKTHYHUX pPoOiT. JlocBim memaroriB mokasye, M0 TIOCHIICHHS
JOCHTITHUIBKOT (YHKIIT eKCIepUMEHTY B HaBYaHHI XiMii CTBOpIOE
MiATPYHTS AJIs1 HOTO 3aCTOCYBaHHS y MPOOJIEMHOMY HaBYaHHI.

[adopmaniitai GyHKIIT BUUTENS CTAalOTh MIiHIMATBHUMH, 3aTe
3pocTa€ pojb HOro YMpaBIiHCHKOI AiSUTBHOCTI: BiH OpraHi3oBye nii
VUHIB OO YCBIIOMIICHHS NpOOJIEeMH, CaMOCTIHHOTO BHCYBaHHS
HUMH TiNOTe3, MO BU3HAYECHHIO NUIAXIB BHPIMICHHS MNPOOIEMHOTO
3aB/IaHHS, CITIBBIIHECEHHsS] OTPUMAHHMX pPe3yJbTaTiB 3 BUCYHYTHMH
NPUNYLICHHSMH 1, HAPEIITI, 110 1X y3arajJbHEeHHIO.

PosrnsiHeMo MeTomu4HI acHeKTH 3acTOCYBaHHS NPOOJIEMHHUX
JOCITIIB i/ 9ac BUBYCHHA OKPEMUX THIIB MIKITHLHOTO Kypcey Ximii. Y
KOPOTKHX METOAMYHHMX BKa3iBKax MIOAO iX MPOBEIEHHS 3BEPTAEMO
yBary Ha Ha3By JOCHiIy, HOTO METy, HEOOXiJHI pPEaKTHBH Ta
oOnamHaHHS, aKTyami3alilo HasBHUX 3HaHb, (OPMYIIOBAHHS
npo0JeMu, BUCYHEHHS TIIIOTe3H, PO3B’I3aHHS MPOOJIEMH, BUCHOBKH.

JlagopaTopHuii mociin. Tema: noOyBaHHS 1 BIACTHBOCTI
depym(I1l) rimpokcumay ta pepym(Il) rimpokcumy.

Merta: [oCHiAMTH BIACTUBOCTI 1 MOMXJIMBICTh JTOOYBaHHS
depym(Il) ta (LII)rizpokcumis.

PeaktuBu Ta ob6aamnanHs: depym(Ill) xmopun, depym(ll)
cynbhaT, PO3YMH HATpid TiAPOKCUAY, WITATUB 13 MPOOipKaMH.
[Tam’sitaiite! ByapTe yBasKHUMHU TIPU pOOOTI 3 Tyramu!

AKTyaJji3anisi HasBHMX 3HAHb JJIsl YCBiAOMJIEHHS NMPOOieM.
YuHsaMm 3 Kypcy ximii 9 kmacy Bizomi 3arajbHi BIAQCTHBOCTI KJaciB
HEOpraHiuyHUX CIONYK. Y BCTYIMHIM OeciZii BOHH BiJHOBIIOIOTH Y
nam’siTi yMOBH Kiacudikaii i XiMi4HI BIaCTHBOCTI ITUX PEYOBHH.

CrBopenHss npoOinemHoi  curyamii Ta  (opMysroBaHHA
npo0IeMu.

®epyM, BHABIISIIOUM CTYINEHI OKUCIeHHS +2 1 +3, yTBOPIOE JiBa
TIIPOKCHIM 3 TICBHUMH XapaKTePHUMH IM BIIACTHBOCTSAMH. 3a
JIOTIOMOTOI0 SIKUX PeakKiiii MOKHAa BU3HauuTH ioHM (epymy Fe? Ta
Fe3*?

CraButbesi mpoOieMa: 3a JIOTOMOTOIO JOCIHiAY TepeBipUTH,
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SKHMH BIIACTHBOCTSIMU BOHH BiJJPi3HSIOTHCSL.

Bucynenns rimote3n. Y4Hi mepeadavaroTh IO BiJAMIHHICTH
BJIACTUBOCTEH IPYHTY€ThCS Ha OyJOBI aToMma 1 3[aTHOCTI BiAJaBaTh
MIEBHE YHCIIO €JICKTPOHIB TIPH B3a€MOJII1 3 aTOMaMH 1HIINX EJIEMEHTIB.

Po3B’s13aHHS Tp0OIEMHU 1 BUCHOBKH.

Hocmin 1. Ho6yBanns depym(Il) rizpoxcumy.

Y npobipky 3 posuuHoMm depym(ll) xmopumy o6’emom 2 mi
JOJaiiTe TOCTYNOBO PO3UYMH HATPiH TiAPOKCUAY OO BUMAIaHHS OCary
CHHBO-3€JIeHOTO KoJbopy. CKiIamiTh BIAMOBIAHI PIBHAHHSA XIMIYHHX
peakuiil y HoHHHX popmax.

Hocmnin 2. Bnactuocti depym (1) rigpokcumy.

Pozminite ymicT mpoGipku pa3oM 3 YTBOPEHHUM OCaJOM Ha TpHU
YaCTHHHU.

[lepmry — 3amumire Ha TOBITPi, A0 Opyroi — momaiire 1 wmu
XJIOPUAHOI KUCIOTH, a A0 TpeThoi — | Mia pozuumny mayry. o
crioctepiraete? Yomy B mepmrii mpoOipmi ocax oapazy 3MiHUB
3a0apBiIeHHS 13 KOBTO-3€JICHOTO HA OypuH, y ApYTiii — pO3YMHUBCS, Y
TpeTiii — He pO3UNHUBCS?

Y mepmiii mpobipui komip ocamy depym(Il) rigpoxcumy
3MIHHMBCS BHACTIJIOK HOT0 OKMCHEHHS KUCHEM TOBITPSL.

Y gpyriii — ocan ¢epym (II) rigpokcuay po3uMHHBCS B
XJIOPHUIHIN KHCIIOTI, TpopearyBas 3 HElo.

Mo me moomuth? Po3umuenHs depym (II) rigpokcuay B
KHCJIOTI MiATBEPKYE HOTO OCHOBHI BJIIACTHBOCTI.

VY Tperiii — 3MiH He BifgOynocs, ockinbku ¢epym(ll) rizpokcua
HE B3a€EMOJII€ 3 OCHOBAMH, IO TaK CaMO CBITYUTH MPO HOro OCHOBHI
BJIACTUBOCTI.

Hocnin 3. Hooyasre depym(Ill) rimpokcum. Posminite BMicT
mpoOipku pa3oM 3 yTBOpPeHMM ocafoM Ha nBi mopmii. o oxHiei
JoiuiTe 1 MII XJIOPUIHOT KUCJIOTH, 10 1HIIOT — TaKy caMy KUIbKiCTh
po3unny Jayry. Illo cnocrepiraere? Yomy ocam y mpoOipii 3
KHCIIOTOK0 PO3YMHHUBCH, a 3 JiyroM — Hi? CKiIamiTh BiJMOBiIHI
PIBHSHHS XIMIYHUX peakuill y HoHHUX (opmax.

VY4Hi MOSICHIOIOTh CYTHICTh MPOPOOJICHUX TOCHIIB, CKIIaIal0Th
PIBHSHHS peakiliil 1 JOXOAATh BUCHOBKY, IO PO3Mi3HATH coui pepymy
MOXKHa 32 XapaKTepHUMH peakuisMd. BigMiHHOCTI B KHCJIOTHO-
OCHOBHHX Ta OKHCHO-BIJTHOBHUX BiacTUBOCTAX croiyk (epymy(Il) i
dbepymy(Ill)  MOSICHIOIOTHCS ~ PI3HUMH  3HAYCHHSIMHU  CTYIICHIB
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okrcHeHHs DepyMy B HUX.

BucHoBkxH.

1. IIpoGnemHi cuTyalii MOKJIMBO CTBOPIOBATH i PO3B’sA3yBaTh
32 JOMOMOTOI0 XiMiYHOTO EKCIIEpUMEHTY Ta EKCIEpUMEHTAIBHUX
3aBJIaHb.

2. TlpobmeMHa cuTyallisi BHHUKAE HA OCHOBI BHKOHAHHS
EKCIEpUMEHTY, 10 NOTpeOye TEOpEeTHYHOro IMOsICHEHHS, abo Mae
TEOPETUYHUH XapaKTep.

3. CucremMaTHyHe BHKOHAHHS EKCIIEPUMEHTAIBHUX 3aBIAHb Yy
MO€AHAHHI 3 X TEOPEeTHYHHUM OOIPYHTYBAHHSIM Ja€ MOXKJIHMBICTh
OinbII  IMOOKOTO TIPOHMKHEHHS B CYTHICTH iH(opMarii, 1o
BHBYAIOTKCS, CIpusie (OPMYBAHHIO B YYHIB IUTICHOTO HayKOBOTO
MiXOMy 10 BUBYEHHS XiMii.

Crincoxk niteparypu

1. bypunceka H.M., Bennuko JI. I1. Buknananus ximii y 10-11
KJIacax 3araJbHOOCBITHIX HaB4anbHUX 3aknafiB. K.: "Ilepyn".
2002. 240 c.

2. TI'magrox M. M. [lugakTuuni marepiamu 3 ximii. 10 kiac.
Tepuomine: [linpyunuku i mocioaukm, 2018. 96 c.

YK 929Bexkipunk

BEKIPYMK K. M.: JIIOBOB JIO ITPUPO/IU BITPOJOBXK
KUATTA

Mockamiok H. B., Moctenbka O. L., Kapnens 1O. A., Yaoan M. C.

TepHOMNBCHKUN HAIIOHABHII TIEIarOTIYHAHN YHIBEPCUTETY
imeHi Bomonnmupa ['HaTioka

E-mail: moskalyuk@chem-bio.com.ua

JisutbHICTD Ta HAyKOBa CHAANIMHA BUJATHUX YYEHUX MICTHTH Yy
co0i1 He TITbKYA HEWMOBIPHO BaXKJIMBI JUISI PO3BUTKY BCECBITHBOI HAYKU
GbakTH Ta BIAKPUTTA, a TakoX OaraTto LIKaBUX TAaEMHHUIb. Ta mie
OLIBIIOI0 TAEMHHMIICIO € CaMi BHIATHI BUYEHI — JIFOJIHU, SIKI MPUCBATHIIN
CBO€ JKUTTS pO3BHTKY Haykn. OmHuM i3 Takux JisdiB € Ky3pma
MuxonaiioBiuu Bekipuuk — BUAaTHUN YKpaiHCHKMI BUEHUH, BiIOMHIMA
cBoiMHM JoCHiUKeHHsSIMH 3 (isiororii  pocnuH, MikpoOioiorii,
ONMUCKyuMii  Maiictep  TOMyJspu3alii  HayKOBUX  JOCSTHEHb.
TanaHoBUTHI AOCIHIAHUK, 00apOBaHMI [IMOOKUM PO3YMOM 1 XHCTOM
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TOHKOT'O eKCIepUMEHTaTopa, BUHSTKOBO CIOCTEPEKINBUI
HaATYypaJIiCT, MPUHINIIOBA 1 MYXHS, CKPOMHA 1 MIparbOBUTA JIIOIMHA,
MYJIpUH YYUTENb MOJIOJI — TaKUM MaM ATaloTh MOT0 Y4Hi W KOJErH,
HAYKOBHI JOPOOOK SKOTO 3aiiMae TigHE MiClle Cepel BiTYM3HSIHHX
YYEeHUX, SKI CBOEI0 HAyKOBOIO, IEAATrOTIYHOI0 Ta TPOMAICHKOIO
Mparnero 3po0uIM BaroMHid BHECOK Yy PO3BUTOK OCBITM W HAayKd Ta
CTaHOBIICHHI HE3aJISKHOCTI YKpaiHCHKOT IepKaBH.

15 Bepecus 2024 p. BUNOBHWIOCH OM 95 pOKiB Bif JHS
HapomkeHHs Ky3pmm MukonaiioBnya, sikuid Hapoguscs B 1929 p. y
cem  3amyOpiBui, Ttemep  CHITHHCBKOI — MICBKOI  rpomanu
Konomuiicekoro paiiony IBano-®@pankiBchKoi 00macTi y ciM’i cessiH-
OatpakiB. YTpomoBxk cBOTo XHUTTs mpodecop Bekipunk K. M. 306epir
XapaKkTepHy HOMY TMpamelroOHICTh Ta Mpane3aTHICTh, BHUSBISAB
JKBaBUM XHCT JO HaBYaHHsS Ta IIOOOB A0 TNpupond. Tomy He
BUIAAKOBO, ICIS 3aKiHYEHHS CEMHUPIYHOI IIKOJIH, BiH BCTYNHB JO
CHATHHCBKOTO CLTBCHKOTOCIIOIAPCHKOTO TEXHIKYyMY, a BiaTak, y 1952
p. Ha Oiosoriunuii  ¢akynbreT YepHIBEHBKOrO  JCpPXKaBHOTO
VHIBEpCUTETY, a Ii3Hille 3aKiHYWB acHipaHTypy, 3aXWUCTHBLIH
KaHAMJOATChKY OUCEPTALilo.

binbira wactuna xutta (3 1969 p.) mpodecopa Bekipunka K.
M. Oyna mnow’s3aHa 3 kadenporo OotaHiku TepHOMIIBCHKOIO
HAI[IOHAJIPHOTO TIENaroTiYHOr0 YHiBepcHuTeTy iMeHi Bomomumupa
I'marioka, B SKOMY BiH 4YWTaB JUIA CTYJACHTIB reorpadidyHOro Ta
xiMiKko-0OionoriuHoro (akynbTeTiB TeopeTH4YHi Kypcu 3 (isziomorii
pocnuH, MiKpoOioJorii 3 OCHOBaMH  BipyCOJIOTii, CIIEIKYpCH
«®Ditonaronorisny, «KuBiIeHHS 1 MPOAYKTUBHICTH POCINHY», IPOBOINB
nabopaTtopHi 3aHATTS, HaBYAIBHY MPAKTUKY, KEPyBaB BHUKOHAHHSIM
KYPCOBHX, IUIUIOMHUX 1 Maricrepchbkux poOiT Tomo. JlocmimkyBas
BIUIMB MIKpPOEJIEMEHTIiB 1 OIiOoIOTiYHO aKTUBHUX pEYOBHH Ha
cuMOioTHuHy (Qikcaliro a3zory 3 aTMocdepH, picT, PO3BUTOK 1
NPOJYKTHBHICTH 0000BHUX POCIHH. ABTOP MiJJPyYHUKIB Ta MOCIOHHUKIB
3 isiomorii pocauH 1 Mikpobionorii  («®izionoris  pociuUB»,
«Mikpobionoris 3 ocHoBaMH  Bipyconorii», «JlabopartopHuit
NPaKTUKYM 3 MIKpoOioJorii» Ta iH.).

Yopomosx xurts  Ky3pma MukonaiioBud — JOCIHIKyBaB
BJIACTUBOCTI POCIMHHOTO CBITY, 30Kpema, y 1999 p. BunaB noBiAHUK
«OTpyiiHi JiKapCchKi POCIMHNY, SKHH PO3IMIIOBCS YUMAIAM THPAKEM
Bciero  YkpaiHowo. VY MOCIOHMKY-JIOBIIHUKY HaBeJIEHI KOPOTKI
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BiZJOMOCTI PO HANOLIBII MOIMIMPEH]I OTPYHHI JKapChKi POCIWHHM, iX
OoraHiuHi Ta (apMaAKOJOTIYHI  XapaKTEPUCTHKH Ta  paldoHH
MOUIMPEHHS, MOAAaHO YKPAiHCBKI Ta JIATHHChKA HAa3BH, a TaKOXK IX
€KBIBaJIGHTH y MicleBHX ropipkax. OcobnuBa yBara MpHUIINSETHCS
NPaKTHIHOMY 3aCTOCYBAHHIO IIMX POCIHMH Yy HapOJHIH MEIWIMHI Ta
3axo7aM 0e3MeYHO] MOBEIIHKY 3 HUMH.

BuHATKOBOT yBarm 3aciyroBy€ >KYpHAIICTCbKA [IisUTBHICTD
Bekipunka K. M., 30kpema, niepiia «crpobda nepay Oyia e y 1948 p.
13 HEBENMKOI CTaTTi y paiioHHi# razeri. [lam Bce cBoe xutTa Ky3pma
MukonaifoBMU He TMOJNUIIAB XYAOKHBOTO CJIOBA, MOMYJISIPH3YIOUH
OioJIOriYHY HAyKy, ONMUCYIOUM BaXKJIMBI MOMIl B JKUTTI JepKaBU Ta
JKUTTEBHN TIISAX 1 AiSUTBHICTH 0aratb0X CBOIX NPY3iB, CIIBPOOITHUKIB
tomo. Y 1996 p. B xypHam «OcCBITSHHH» pEIleH3yBaB 1 penaryBaB
cTarTi, mijg pyopukamu «CBIT HaBKOJO Hac» Ta «OCOOHCTOCTIY,
3all09aTKyBaB CEpil0 CTaTell NpO IMBOBIKHI BUTBOPH INPHUPOAU M
BIIOMUX TemaroriB TepHOMUIBIIMHA Ta CYCimHIX oOmacteid. Y
JOPOOKY BUEHOTO — 0araTo I[iKaBUX, OpPUTiHATBHUX Mpalb, sIKi ¥ HUHI
30epiraloTh HayKOBY 1 IMi3HABAJIbHY ILIHHICTh y BHBUYCHHI MPHPO/IH.
Ilomanq 170 HaBYANBHO-METOAWYHHX 1  HAYKOBO-TIOMYJISPHUX
nyOmikarifi, 3o0kpema, «[loBTOopHe UBITIHHA KamTaHiBy, «Yu
pearyioTh pOCIMHU Ha a00pi (1ackaei) Ta HemoOpi cioBa?», «Uwu
pPO3MOBISIIOTH  pociuHK?», «TaemHuns Oimux  pociuH  (TIpo
anpOiHoCH)», «Homy OynpOu KapTorti OyBaroTh 3eneHnMm», «llikaBa
¢iziomnoris pociuH (poTocuHTE3 i KOocMiuHa OioJoris)y, «Jlemo npo
JMUBOBIDKHI BUTBOPH TPHPOJM y CBITI KOMax, NTaxiB Ta iHIIUX
TBapuH», «MiKpoOprasizaMu Ta cydacHa OioTexHooris», «Kamranam
3arpoKye Benuka HeOesneka», «UYu € mam’arTe 'y pOCIUH?Y,
«/IMBOBWKHI TUIOAM 1 HACIHHS Yy ULAPCTBI pOCIHH», «3eJeHi
CHHOIITHKW», «3HaiioMa He3HalloMKa a00 Ie pa3 Mpo 3eMIISTHY
rpyury», «Jlemo npo mapHUKOBUH edekT i poTocuHTe’), «Pocnuan i
Mpale3IaTHICTh JIIOJUHUY, «3araJkoBuil CBIT pociuH», «llikaBa
MmikpobOionoris. [emo mpo Oakrepii, sIKi M1aBalOTh, KOPUCTYIOUUCH
BJIACHUMH «MarHiTHUMH KOMITacaMM» Ta iH.

Ho3eiia Ky3sma MukosailoBud BijjaBaB CBOIM 3aXOIUICHHSIM
— ¢ororpadyBaHHIO BHTBOPIB TPUPOJH, & TAKOX BUPOIIYBAHHIO Ta
HaBYAHHIO PO3MOBIIATH aBCTPATIMCBKHUX TOBFOXBOCTHX MaImyr-HiMd,
o Oyjio ioro xo0i, sIKOMY HPUIUISB MEPEBaKHY OUIBIIICTH CBOIO
BUIbHOTO yacy. OJHUM 13 «TaJJAaHOBUTHX» BHUXOBaHIIIB mpodecopa 3a
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pik HaBuaHHs OyJI0 3aCBOEHO BEIMKY KUIBKICTH CIIiB 1 ¢pas.
Hampuximan, mamyra roBopus: «3mopoB Kyspman, «Kyss, s Tebe
mobmo», «Kyss, CnaBa VYkpaiHi», HACBUCTYBaB MEJOMAII0 TiMHY
VYkpaiHu, 110 BUKIMKAIO Y BCiX BEITUKUH MOJHUB 1 3aXOIJICHHS.

BusHavanpHEMH O3HAaKaMH OCOOMCTOTO XapakTepy mpodecopa
Bekipunka K. M. Oynu #ioro JrOAsiHICTb, )KUTTEBUI ONTHMI3M, IIHUpPa
n1000B 10 YKpaiHu, yKpaiHCBKOTO CIIOBa, MPUPOIH i OayKaHHS MPUNATH
Ha JOMOMOTY THM, XTO IbOTO TOTpebye. Ha HanrpoOHiii mimti
Mormw Ky3pmm MukonaiioBuya, sKy BiH 3aMOBHB IIE 32 CBOTO
KUTTS, po3MileHa emitadis: «BciM cepuem moOUB TS pigHa 3emIe,
SK CHUH JI0 MaTepi TOPHYBCh, a KOJH MPUHIIIA MOSI TOAMHA, S y TBOE
JIOHO TIOBEPHYBCH», @ 3 MPOTHIEKHOI CTOPOHM IUIMTH — CBITJIMHA 3
Manmyror 1 BUWrpaBitoBaHO Hamuc: «JI100iTh 1 oXopoHsiiTe OpartiB
HAIIUX MEHIINXY.

KurreBmit  muax  Ta  TBOpYi  jgocsarHeHHs — Kys3emu
MukonaiioBU4a MiHCHO CTadl MPUKIAZOM JUIS BCIX HOTO KOJer Ta
YHCIICHHUX yYHIB — CTYJCHTIB, acIipaHTiB, TOKTOpaHTiB. [Jis1 HUX BiH
CcTaB YuuTelneM 3 BEJHKOI JITepH, SIKHA MICAPO IUTUBCS BIACHUM
TaJIAaHTOM, 3HAHHSAMH Ta XHUTTEBUM M0ocBimoM. CBiTia mam’sTh Npo
npogecopa Ky3pmy Mukomnatiopuua Bekipunka — BiJoMOrO BYEHOTO
¢izionmora pociuH, Mikpobiosora, meaarora, ypHaJIICTa, MYJIPOTO
HACTAaBHUKA, NPUHLUIOBY, YyWHY 1 AyIIEBHY JIIOAUHY — Ha3aBXAU
30epeKeThCs B CepISIX YCiX, XTO MaB YEeCTh 3HATH HOr0, HABYATHUCS Y
HBOT'O, MPAIIOBATH Ta CITIJIKYBATHCS 3 HUM.

Criucok mitepatypu
1. Bexkipunk Ky3pma Mukomnaiiouy. Bikinenis.  URL:
https://uk.wikipedia.org/wiki/

Bexkipunk_Ky3pma MukomnaiioBud (nara 3BEPHEHHS:
2.04.2024).

2. Kononuyk O. b., TImga C. B. Ky3pma MukonaiioBud
Bekipunk —  BiJOMHII  BYEHHIi-Tieiaror, >KypHalicT,

rpomMancbkuii  misa (mo 90-pivus Big AHA HApPODKEHHS).
HaykoBi  3ammckum  TepHOMNIBCBKOTO  HAL[IOHAJIBHOTO
MearorivHoro  yHiBepcurteTy imeni Bosomummupa ['HaTioka.
Cep. Biogoris. 2019. Ne 3 (77). C. 84-91.

3. Kys3sma Bekipuuk: 6i06i0miorpadiyHuii MOKaXYUK / yKIJIAA.:
O. b. Kononuyk, C. B. Iluna; Bimn. 3a Bum. 1. A. Yaiika.
Tepronine: THITY imeni Bonoanmupa Hatioka, 2010. 115 c.
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4. Menpanuyk b, Bekipunk  Kyssma — MukomnaiioBuu.
TepHOMmiIBCHKUI eHITUKIONennuHUH cioBHUK. 2004. T. 1: A -
1. C.233-234.

5. Cgimna mam’ste mpo kojery: [mpo Kysemy MukonaiioBuua
Bexkipunka — mpodecopa xadenpu Oortamikm THITY im. B.
I'matroka] / xom. pen. xxypH. «OcBiTsHUE». OcBiTsaauH. 2009.
Neo. C. 31.

YK 58:069.029+634.6+502.14

BOTAHIYHHUI PO3CATHUK SIK BA3A JIJISI BIOJIOT TYHOI
OCBITHU TA EKOJIOTTYHOI'O BUXOBAHHA

Mapy6ox M. 1.
YMaHCHKHH HalliOHATEHUH YHIBEPCHUTET CaJliBHUIITBA

E-mail: m.parubok69@gmail.com

Y cydacHMX yMOBax 3HaHHA IPO NPUPOAY 3AIUIIAIOTHCS
OIHMUMH 3 OCHOBHHUX CKJIaTHHKIB O10JIOT14HOI OCBITH. 3aCBOEHHS
MpPEeIMETy TOB’S3y€ThCA TEpeayciM 13 3IaTHICTIO 3acCTOCOBYBATH
3HAHHS y TOBCSIKACHHOMY XHTTi. J[Isi bOro BaXIIMBUM € HaOyTTs
0COOHCTOTO JIOCBily aKTUBHOI HiSUTBHOCTI, TIOCHJICHHS CBITOTIISIHOTO
KOMIIOHEHTY, ()OPMYBaHHS IIHHICHUX OpIEHTAIlid Yy CTaBIEHHI 0
JKUBHX 00’€KTIB HABKOJHMIIHBOTO CBiTYy. OCHOBY 1 3MICT Cy4YacHHUX
OCBITHIX IMPOILIECIB CTAHOBUTH 1HHOBAIlIHA JISUTBHICTD, KA TOJISATAE B
OHOBJICHHI TIEIarOTi9HOTO MPOIECY, BHECEHHI HOBOTO y TPaIUIliiHY
cucteMmy ocBiTH. [IparHeHHS MOCTIHHO ONTHMIi3yBaTH HaBYAJIbHO-
BUXOBHHMI TMPOIEC 3YMOBWJIO TIOSIBY HOBHX 1 BJOCKOHAJICHHS
BUKOPHCTOBYBAHHX DPaHIIlle MEIarOriYHUX TEXHOJIOTIH pi3HUX PIiBHIB i
pi3HOT TiMBOBOI CHPSIMOBAHOCTI, 110 HANpaBiIeHI Ha MaKCHUMAIbHY
aKTHBI3aIlIO CTY/ICHTIB Y HhoMY [1].

OpgauM i3 3aBnaHb OOTaHIYHUX PO3CAIAHHKIB 1 caliB €
3IIHCHEHHS] HayKOBO-AOCHIJHOI, HAaBYaJIbHOI Ta EKOJIOTr0-OCBITHBOI
pobotu. bBoraniuHi poO3CcagHMKK SK 1 Caad aKTHBHO 3aisHi Y
peamizaiii pi3HUX HaBYAIBHUX MPOrpaM Ta TNPAKTHYHHX 3aHSATh
CTYACHTIB, Y4YHIB IIKUJ, Ha 1iXx ©0a3i NOpPOBOAATH HaBYAIBHO-
KOHCYJITATUBHI ceMiHapu s (axiBUiB 3 iHIIMX, a00 JOTHYHHX
rany3eid. HuHi koJiekiiis po3caJHuKa 3aJIMIIA€ThCs 0a3010 HaBYAIbHOT
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Ta HAyKOBOI IMiITOTOBKY CTYACHTIB cneriansHocTeit 091 bionoris, 201
Arponomisa, 202 3axumcr pocmmH, 203 II710100BOYIBHHIITBO Ta
BuHOrpagapctBo, 205 JlicoBe rocmomapctBo, 206 CamoBomapkoBe
rocrnonapcTso [2].

Crnouatky, me B Ozeci, 1ie Oy po3CagHUKH, TOCTITHI TiTSTHKI
Ta KOJIEKIIil POCIHH, Micis epeBeneHHs yummmma 3 Onecu 10 YMaHi
NPOJIOBXKYBAJIMCA Pa3oM 13 KOJEKI€I0 BHKOPHCTOBYBATUCS CTapi
METOAN POOOTH, Ta CTBOpIOBaTHCS HOBI. Yxke B 1976 poui Oyno
CTBOPEHO OOTaHIYHMIA CLTBCHKOTOCTIONAPCHKUMA PO3CATHUK, SIKUH CTaB
OCHOBHOIO 0a30l0 B PErioHI 3 pO3MOBCIOUKCHHS PIAKICHUX Ta
MaJIOBIJOMHX POCIAMH 1 CIIyryBaB HaBUAJIBHHUM ITiIPO3JUIOM ISt
BUBUCHHS KYJIBTYPHUX 1 JIUKOPOCIHMX POCIMH Ta MicIeM JUIst
BUKOHAHHS HAYKOBHX JOCIIDKEHb.

Kpim 3nilicHeHHST HaBYanbHOI pOJi, OOTAaHIYHWHA PO3CATHUK
BUKOHYBAaB II€ ¥ OCBITHHO-BUXOBHY Ta IPOCBITHUILKY pOOOTY 3
MUTaHh OOTaHIKM, EKOIOTii, OXOPOHW TPUPOAH, CENEKIii POCIHH,
JEKOPaTUBHOTO CaJiBHHITBA, CaJ0BO-TIADKOBOTO MHCTEITBA Ta
3aXHCTY 1 KapaHTHHY pociuH. OKpiM LbOro, MOCaJKOBHI Martepiai 3
po3cagHHKa HajaBaBcs OE3KOIITOBHO JUIS 3aKJIaJaHHS «IIKUTBHHX
cazkiBy Ha ToW uac y KuiBcbkiid, [lominbebkiit, YepHIriBcpkii i
BonwuHchkiii rybepHisx [2].

3a BCIO icTOpil0 CBOro iCHyBaHHS OOTaHIYHMI PO3CATHUK
NPOUIIOB HU3KY PEKOHCTPYKIIH ajie 3aBXIU BiH BUKOHYBaB OCHOBHI
3aBJlaHHS — 30€pEeXKEHHS Ta BHMBUCHHS PIJKICHUX 1 MaJlOBIJIOMHX
POCIHMH, a TaKOXK iX IHTPOAYKIIiFO, aKJIIIMAaTU3AI[I0 1 PO3MHOKEHHS B
CIeIiaJIbHO CTBOPEHHX YMOBaX e(QEKTHBHOTO T'OCHOAAPCHKOTO
BUKOPHCTAaHHS BHJIB MicieBoi 1 cBiToBoi duiopu. lle npaBasno
MOJKJIMBICTh CTBOPUTH MaTepialibHO-TEXHIYHY 0a3y JJsl MiJIrOTOBKH
BHCOKOKBaTi(piKOBAaHUX Ta 3HAIOUUX CBOIO CIIpPaBy (haxiBIliB.

3 camoro moyatrky (opMyBaHHS OOTaHIUYHHMIA pPO3CAaIHUK OYB
MOMIJICHMH HAa JBlI YaCTHHH — OCHOBHY KOJIGKIIO, J€ 3a
CHUCTEMaTHYHUM NPUHLIXIIOM OyJIM HpeAcTaBleH] epeBaXXHO TPpaB’ sH1
POCIMHM, a TakKoX JAesIKi HH3bKOPOCHI HAIMIBKYII 1 KYIIHKH.
Bucokopocii fiepeBHi Ta KyIIOBI POCIMHU BHCAIKYBATUCI OKPEMO Y
apOopeTyMi, IKUH pO3TaIIOBAaHHUM MTOPYY 13 OCHOBHOK KOJICKIIETO.

3aramoM, 3a ocTaHHIM 45-piuHuMil  mepioxg  iCHyBaHHA
0OTaHIYHOTO pO3CaJHMKa Ha HOro OCHOBHIM 4YacTuHi Oyio
BUTNpoOyBaHo 1329 BHJIB Ta KillbKa COTEHb COPTIB TPaB’IHUX POCIHH
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13 497 poxis, 75 ponun. Ha cporogni y kosekmii HamigyeTbcst 385
BuniB i3 230 pomiB, 55 pommn. 3a Beck mepiox y apOopeTymi
BunpoOyBaHo O6mu3pko 200 BUAIB, a HUHI TYT HaulidyeTbes 91 Bz, i3
63 pouis, 31 poauHU.

HaiiGinpm wmcenpHI 3a KUTBKICTIO BHUAIB POJUHH  KIACy
Liliopsida (=Monocotyledonae): Liliacae, Poaceae ; kmacy
Magnoliopsida (=Dicotyledonae): Asteraceae, Fabaceae, Rosaceae,
Brassicaceae, Lamiaceae, Ranunculaceae Ta in.

Po3camgauk momiieHO Ha BiAMUIN: JTiCOIIApKOBa 30HA, KOJICKITS
JKapChKUX POCIHH, CUCTEMaTHYHA KOJEKIIisl, KOJEKIii 6araTopiaHux
JACKOPATUBHUX POCIHMH Ta I[iHSIHKa oJide OpOBEACHHSA HAYKOBHUX
JOCITI/DKEHb CTyIEHTaMHM, acIlipaHTaMd KadeapHu CaJoBO-TIAPKOBOTO
rOCII0/IapCTBa.

VY nicomapkoBiii 30Hi 3pOCTAIOTh PiAKICHI, PETIKTOBI JepeBHi Ta
KyIIOBI KPaCHBOKBITY4i poCiIuHH, 30kpemMa: Aristolochia macrophylla
Lam., Buddleja davidii Franch., Calycanthus occidentalis Hook. &
Arn., Deutzia scabra Thunb., Eleutherococcus senticosus (Rupr. &
Maxim.) Maxim., Exochorda racemosa (Lindl.) Rehder., Euonymus
nanus M. Bieb., Ginkgo biloba L., Hydrangea macrophylla (Thunb.)
Ser., Kerria japonica (L.) DC, Kolkwitzia amabilis Graebn,
Liriodendron tulipifera L., Magnolia kobus DC, Malus
niedzwetzkyana Dieck. ex Koehne, Prunus triloba Lindl.,
Rhododendron luteum Sweet., Staphylea pinnata L., Syringa persica
L., Taxus baccata L., Weigela floribunda C.A. Mey, pi3ui Buau
Cotoneaster Medik., Spiraea L. i 6araro iu. [4]

JlicomapkoBa 30Ha — NMpPU3HAYCHA Ul BUBYCHHS EKOJOTIYHUX
YMOB 3pOCTaHHs Ta (DITOI[CHOTHYHOTO BILTUBY KOMITOHCHTIB.

Komnexiisi mikapchKuX pPOCIMH — CTBOpEHA ISl MPOBEICHHS
eKCKypCiii 1 JIeKiiid, 03HAHOMIJICHHS CTYIEHTIB 3 Oi0eKOJOTiYHHMHU
0COONMBOCTSAMHU Ta IX Pi3HOMaHITHICTIO. YacTHHA BWJIB JIKapChKUX
pOCIMH € JIOCUTh JICKOPATUBHUMH 1 MOXYTh 3  YCIIIXOM
BUKOPUCTOBYBAaTHCS B O3€JC€HEHHI. 3 METOI MOMyJsApHu3amii
PI3HOIUIAHOBOTO BHKOPHCTaHHS JiKapchKUX pociuH Ha 6a3i YHYC
MIPOBOJISITCS. KPYTJIi CTOJIH, KOH(MEPEHTIiT, BUCTABKH TOIIIO.

Kosekiiiss 1eKOpaTUBHUX POCIAMH IIOCTIHHO ITOIOBHIOETHCS
IHTpOOyLIEHTaMH, 1 TpU3HA4YeHa JJIsI BHBYCHHS CTYACHTaMHU,
acmipaHTamMu  0cOOJHMBOCTEH  POCIMH,  PO3POOKH  TEXHOJIOTIT
BUPOIIYBaHHS Ta BUKOPHCTaHHS Yy 3€JeHOMY OyaiBHUITBI. TyT
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BUCA/KCHO KOJICKIII0 BHUJIB 1 COPTIB TPOSHJ, CaKypH, KamicTtedycy,
MIBHUKIB, MTiBOHIA, a Takox € pigkicHi Buau ( Ginkgo biloba L. , Taxus
baccata L, Magnolia kobus Thunb. , Liriodendron tulipiferum L.,
Pulsatilla nigricans Storck. i P. Grandis Wend., Adonis vernalis L.,
Rhododendron luteum Sweet.,, Euonymus nana Bieb., Scopolia
carniolica Jacqg., Coronilla elegans Panc. ma in.) [3].

Konexuiiinuii po3caHUK Ma€ HaJA3BUYAHHY HAYKOBY LIHHICTB 1
MEPCIICKTUBHICTh, sIKa HEOOXiJHA JJIsi OBOJIOJIHHSA MaiOyTHBOIO
mpoeciifHOI0  MISUIBHICTIO BHITYyCKHHUKIB, TPOBEACHHS HAyKOBHUX
JOCHI[DKeHb  BHKIJIAJadaMH, AaclipaHTaMH, JOKTOpaHTaMH  Ta
HEBiJ’éEMHOIO  0a3010 3 PO3MHOKEHHS 1  PO3MOBCIOJIKCHHS
IHTPOAYKOBAaHUX BUIIB POCIHUH 1 TX MOITyIsSpHU3allis.

bepexximBe cTaBneHHS 10 HABKOJMIIHBOTO CEpPEIOBHUINA HE
MOXJIMBe 0€3 BHUXOBaHHS JIOOOBI 110 CBITY >kuBoro. Sckpasi
Bpa)KEHHS, Kpaca, MO3WUTHBHI €MOIi IijJ] 4ac MPOBEACHHS YPOKiB
MPUPOJIN Ha BIAKPUTOMY TOBITPI JAOMOMOXKYTH BHUXOBATH 370POBE 1
€KOJIOTTYHO-BIAMOBIIAJILHE TTOKOJIIHHS JIFOAEH.

OxopoHa TpPUPOAM B IUIOMY 1 OXOpOHA PIAKICHUX BHIIB
POCIIHH 30KpeMa, € 3alOpPyKOI0 CTaJOr0 PO3BHUTKY JIFOJICTBA B YMOBax
CTPIMKOTO PO3BUTKY TEXHOJOTIH Ta 30i7bIIeHHS 3a0pyJHEHHS
HABKOJIMIITHBOTO ~ CEPEIOBMINA. bBoTaHIYHI pO3CajHUKH, Caau |1
JCHAPONIAPKK €  OocepelKaMu  30epexeHHs  (IOPHCTHYHOTO
PI3HOMAHITTS 1 OXOPOHH PIiJKICHUX 1 3HHKAIOUUX POCIWH, IO BXKE
3aHeceHi 10 UepBOHOI KHUTH Y KpaiHH.

Criucok mitepatypu
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VYxkpaian 1 munas 2015 poky) // Bicamk HamionansHoi
akazaeMii Hayk Ykpainm, 2015. Ne 9. C. 33-38.

2. Kartamor pociauH OOTaHIYHOTO pO3CAagHHKA YMAaHCBKOTO
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nocionuk / aBr.-ynopsin. T. B. Mamuyp, I'. A. Hopna, M. 1.
IMapy6oxk, O. B. Ceuctyn, H. B. Muxaiinoa; 3a pea. a-pa c.-
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poO3caHUKa YMmaHcbKO1 JAA. Pecypco3nascTBo,
KOJICKI[IOHYBaHHSI Ta OXOPOHA PI3HOMAHITTA @ Marepiaiu
Bceykp. Hayk.-mpakt. koH(., M. [TonTaBa, 20 Bepec. 2002 p.
IlomraBa, 2002. C. 192-196.

4. Csuctyn O.B. Ponp KONEKIifHOTO po3cagHUKa YMaHCHKOTO
HYC y  migroroBmi  ¢axiBuiB  cagoBO-MAapKOBOTO
rocriogapctea / O.B. Ceuctyn, T.B. Mamuyp, M.I. [Tapy6ok //
Arpobionoris:30ipHUK HayKOBHX mparb /
binouepki.Haw.arpap.yH-1. — bina Llepksa, 2012. — Bum.
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TEXHIKA ®ACUJITAIII B OCBITHBOMY IPOIIECI 3
IPEJIMETIB TPUPOJHUYOTO IIUKJITY 3AKJIAIIB
3ATAJIBHOI CEPEJHBOI OCBITH

Hetpis JI. B., bapna JI. C.

TepHOMNBCHKUH HAIIIOHATBHUN TIEIarOTiYHUI YHIBEpPCHTET
imeni Bonomumupa ['HaTioka
E-mail: lidiapetrivd4@gmail.com; barna@chem-bio.com.ua

Y BHUMIpi HOBHX OCBITHIX peanidi OCOOJMBO 3almUTaHUMU €
3HaHHS 11070 B3a€MOJIii y4YHIB Ta Iearora, 3aCHOBaHI Ha CIUIbHIN
JUSTBHOCTI, PIBHOMPABHOCTI, MIATPHUMIN, AOBipi i B3a€MOPO3YMiHHI.
Ile akTyamizye HEOOXiAHICTh peamizamii TEXHIK MeAaroriyHol
¢dacwiitarii, 1o mnepeadavyae BKIIOYEHHS Y4YHIB J0 HaBUYAIbHOI
TSTBHOCTI, CTBOPEHHS TIEPEYMOB CaMOOPraHi3allii Ta CaMOPO3BUTKY
0COBHCTOCTI B OCBITHBOMY CEpEIOBHIIL.

Tepmin «pacwitarisy noxoxuts Binm anrnr facilitate —
«JIOTIOMaraTtd, TOJIETIIyBaTH, CHpPUSATH», OYB 3alpoBaKCHHN
BIUIMBOBHM aMEPHKAaHCHKHUM TICHMXOJIOTOM, OJHHM 13 JiijepiB
TyMaHiCTUYHOL TICUXOJIOT i K. Pomxepcom, i CTaB
BUKOPHUCTOBYBAaTHCS Ul O3HA4YeHHS CTmo ympasminas [4]. Sk
ctBepkyBaB K. Pomkepe, 3aBIaHHAM YUHTENS € «I03BOJIUTH YUHIO
BUYUTHCS, TUIEKATH HOTO BIACHY NOMHUTIUBICTEY [5, ¢. 11].

®acutiTanisi B OCBITHBOMY IpOLECi CIPHUSIE BCTAHOBICHHIO
J100po3uuINBOi pobouoi arMocdepu CIIBIpalli MDK IeIarorom i
VYHSMU, 33JI0BOJICHHIO IX COIIOKYJBTYPHHX Ta I1HTEIEKTyaJbHUX

424


mailto:lidiapetriv44@gmail.com
mailto:barna@chem-bio.com.ua

Icmopia nayku ma memoouka HaguaHHA NPUPOOHUYUX OUCHUNIIIH

3aMuTiB, mependadae cBoOOLy BUOOpPY MPUHHSTTS pillleHb, OakaHHS
HaOyBaTH HOBUX 3HaHb. DacHITiTaIlisl BIAPI3HAETHCS B TPaIUIIITHOTO
MiJX0My JO HABYAIBHOI JISUIBHOCTi, OCKUJIbKM BOHA 30CEpE/PKCHA Ha
AKTUBHOMY 3aJly4eHHI Y4HIB JI0 POLIECYy HAaBYaHH:, CTUMYJIIOBaHHI 1X
KPUTHYHOTO MUCJICHHS Ta HAaZaHHI IM MOXXIIMBOCTI JUI KOJIEKTHBHOI
pobotu Ta B3aemomii. dacwiriTaTop, SIK MPaBHIO, HE € OCHOBHUM
JDKEpeJIoM 3HaHb, a CKOpillle MPOBITHUKOM, SIKHUH JloroMmarae rpyii
JOCATTH Oa’kaHOTO pEe3yNbTaTy dYepe3 B3a€MOII0 Ta CIIiBIPALIO.
@DacwtiTallisi A03BOJSAE TENArory 3aifHATH TO3WINI0 HE «HAm», a
«pa3om» i3 yUHSIMH.

[Tix Texnikoro dacumiTamii MU po3yMieMo crenU(IUHIA BHT
MeAAroTiYHOl MisUTFHOCTI, IO OpPIEHTYE BYHUTENS HAa CTBOPEHHS
CIPUATIIMBHX YMOB [UIS OpraHi3amil HaBYaJIbHOTO MPOCTOPY,
3aJy4eHHS Ta CIPHSHHS PO3KPUTTIO IMOTEHIady Y4YHIB, a TaKOX
HiITPUMKY JiTe#l y JOCSTHEHHI HaBYadbHUX IIijiel [3].

OcobnmBe Miclle 11  3aCTOCYBaHHS TEXHIKM QacuiTamii
HAJIOKUTh JUCIMIUTIHAM — NPUPOJHUYOTO IUKIY, OCOOJMBO B
koHTtekcTi STEM-ocBitu. [IpoBeseHHS YpOKiB Ta TO3aKIaCHUX
3aXO0JliB 3 MPEAMETIB MPUPOJHUYOTO HMUKIY 3 YpaxXyBaHHAM TEXHIKH
¢dacumitanii 103BOJSAE BUMTENO CHOPMYBATH B YUHIB CHUCTEMHE
MUCIICHHSI, HABUYKH PO3B’S3aHHs MPOOJeM Ta KPUTHYHOTO aHami3y,
AKi € KIIOYOBMMHU i1 €(QEeKTUBHOI CIIJIBHOI POOOTH Tpymu Ta
BUPIIIEHHIO TIPOOIIEM cepel BUXOBaHIIiB.

Ilin vac BUKOPUCTaHHA TexHikW (acumitaiii HEOOX1JTHO
3a0e3MeYnTH HasIBHICTH CIUTLHOI METH BCIM ydYacHHKaM, TOJi BeCh
nporec Oyzae crnpsMoBaHO Ha il JocsrHeHHs. Te, mo Moxe OyTH
B)XKO UM HE3PO3YMIJIO OJJHOMY YYaCHHUKY, CTAE JOCSHKHUM Yy TIPOILIECi
crniibHOT misuibHOCTI. TexHika Qacumitarii poOUTh 3HAYHUIN BIUIUB
Ha yci KOMIIOHEHTH OCBITHBOTO TpOILECy, 00 KOXKEH KPOK CTaBaB
aKTOM TBOPYOCTI.

Y mpoueci BHBYEHHS TNPEAMETIB TNPUPOJHHYOTO  LHKITY
JOLITBHO BUKOPHCTOBYBATH TaKi MiAXOMU Ta METOIH, SKi CIPHUSIOTH
TexHi (acumiTamii:

—  PO3BUTOK aHAJIITHYHUX HABHYOK: TPHPOAHHUYI HAYKH
BUMAaraloTh TJIMOOKOIO aHaji3y JaHuX Ta eKCIepUMEHTAIbLHIX
Pe3yJbTaTiB, 10 PO3BUBAIOTH 3AATHICTD A0 aHAIITUYHOTO MHUCJICHHS;

— 1HTerpalis 3 TEXHOJOTISIMH: TPUPOJHHYI HAYKH 4YacTo
IHTETPYIOTbCSL 3 HOBITHIMH TEXHOJIOTISIMH, IO CHPHUSIOTH PO3BUTKY
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TEXHIYHUX HAaBUYOK, HEOOXITHUX I Cy4acHOI (hacHIIiTallii;

—  EeKOJIOTiYHA CBIIOMICTh: NPHUPOJHHYI HAYKH BHXOBYIOTbH
€KOJIOT1YHY CBIJOMICThH Ta PO3YMIHHS B3a€MO3B’SI3KIiB Y IPUPO/I, 10 €
Ba)KJIMBUM JIJISI PO3BUTKY CTAJIOTr0 MHUCIEeHHS [1].

®dacwiTalliss He NPoOcTo MOIU(IKYE OCBITHE CEpEIOBHIIE, a
JOKOPIHHO TMepeTBoproe Horo. Came cepeloBHILE CTa€ YMOBOIO
«curyarii ycmixy». [Ipupomaudi Haykw, sk (pyHAaMEeHTalIbHA OCHOBA,
3a0e3MeuyoTh HeOOXiHI 3HAHHS Ta HABMYKH JJIs Takoi (pacumiTartii.

B ocBiTHBOMY TIpoOLIECi 3 TPEAMETIB NPUPOAHUYOTO LUKIY, Ha
Hally TyMKY, JOIJIFHO BUKOPHCTOBYBAaTH TaKi TEXHIKH (hacHITiTarii
AK:

1. Tlpaktuka mpe3eHTamid. Jlomomarae y4HSIM HaBYATHCS
e(heKTUBHO MPE3EHTYBATH CBOI AYMKH TIepe]] ayAUTOPIEIO.

2. MoskoBuii mtypM. Criprsie pO3BUTKY MUCJICHHS 1 JOTIOMAarae
TCHepYBaTH HOBI inel Ta pI3HOMAHITHI MiAXOMU JO BHUPIIICHHS
3aBJIaHb.

3. JinoBi Ta pompoBi irpu. Po3BHBaIOTP KOMYHIKaTHBHI
HaBUYKW 1 CHPHUSIOTH 3aCBOECHHIO Marepiany 4epe3 NpaKTUIHUN
JOCBI]I.

4. Huckycii Ta gebatu. JlomomararoTh Yy4YHSM pPO3BHUBATH
HaBUYKU apryMeHTalii i KpUTHYHE MUCIICHHSL.

5. Jocnmiguunpkuit metoa. Crnpuse aKTHBHOMY BHBYCHHIO
Marepiaily Ta po3BUTKY CaMOCTiHOCTI.

i TEXHIKH CIPHSIOTH (hopMyBaHHIO KITFOUOBHX
KOMIIETEHTHOCTEU YUHiB, 30KpeMa HNPUPOJHUYO-HAYKOBOL
IPaMOTHOCTI, IKA € BaXJIMBOIO JUId cydacHOi  ocBiTH. BoHn
JOMOMAaraloTh IIKOJSIpaM Kpalle pO3yMITH HayKOBI KOHLEMLi,
poOUTH OOTPYHTOBaHI BHCHOBKM Ta PO3BMBATH TBOPUYWH MOTEHINAT y
ranys3i NpUpPOJAHUYHX HaYK.

Buxopucrtanas TexHik (acwmitailii Ip¥ BUBYCHHI MPEIMETIB
NPUPOAHNUYOrO LUKITY 1€ MOXIIMBICTh OTPUMATH HE TiNBKH SIKICHUH,
e(eKTUBHUI pe3yJbTaT, OKPIM IOr0 MPOIEC POOOTH HaIUXa€e Ta
MOTHUBYE YYaCHUKIB OCBITHBOTO MPOIIECY.

Crucok mitepatypu
1. bepexuuii O.0O. Ilemaroriuna acumirtarlis sk 3acio
MiBUINEHHSA  e(EeKTUBHOCTI pOOOTH  y4YHIB  Ha ypokax
NPUPOAHNYOr0 LUKITY. AKTyaJbHI MUTAHHS Cy4yacHOI HayKH
ta ocBitu: Il marepianun MixkHapoaHOT HayK.-PakT. KOH(.,
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CAMOCTIMHA POBOTA 310BYBAYIB OCBITH SIK
KOMIIOHEHT ITPO®ECIMHOI NIJITOTOBKA
MAMBYTHIX YUUTEJIIB IPUPOJHUYOI TAJTY3I

!Crenanrok A. B., ?lyounsx H. B.

TepHONUIBCHKUI HAIlIOHABHUN TIEIarOTiYHUIN YHIBEPCUTET
iMeHi Bomonumupa 'HaTioka
E-mail: alstep@tnpu.edu.ua; 2I_dubyniak@ukr.net
Sk CcBIQUMTH MPaKTHKA, OCOOJMBOCTI Cy4acHOI OCBITH
3yMOBJICHI, HacaMIlepel, 3MIHOK KOHLENTYaJlbHHMX IIAXOIIB J0
dopmyBaHHa ii 3MicTy Ha pIiBHAX HOPMOTBOpYOi  cdepu
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BiZIOOpaXyBaJbHOI MisTIBHOCTI  (3arajibLHOTEOPETHYHOTO  YSIBJICHHS,
HAaBYAJIBHOTO MpEAMETa, HaBYAIBLHOrO Matepiany). Ilepexim i3
Cy0’€eKT-cy0’eKTHOT  (Y4CHB/CTyNEHT — BYMTENb/BUKIAJa4y) Ha
noicy0’exTHy (3100yBad OCBITH — BUUTENB/BUKIIAa4 — KOMII FOTEP)
OCBITHIO TapagurMy Ta IepeopieHTarlis (QyHKIl y4Hs/cTyaeHTa i3
OTpUMyBauya 3HaHb Ha 3100yBada 3HaHb 3HAYHO BIUIMHYIH Ha
(dbopMyBaHHS 3MICTy OCBITHM 1 Ha piBHI NEAaroriyHoi MisUTLHOCTI.
30kpeMa, ILie CTOCYEThCS CaMOCTiiHOI poboTH 3400yBauiB OCBITH, il
IIUTOMOI Baru B OCBITH.

[leparoriyHo [OOWIMBHO OpraHi3oBaHa caMoOCTiiiHa poboTa
CIIOHYKae 3/100yBaviB OCBITH OTPUMYBaTH HaBYallbHY iH(MOpMalio 3
pi3HOMaHITHUX JpKepen (Bim miapyunuka — 10 Internet-mkepen),
¢opMye B HUX HAaBHYKHA CaMOCTIHHOTO TUTaHYBaHHS i  oprasizarii
BJIACHOI TPAEKTOPIi OCBITHBOTO MpPOLECY. BiaNOBIIHO 3MIHIOETHCS
coliagbHa poiib MaiOyTHROTO BUUTENS, CYYacHI CTPYKTYPHO-POIBOBI
MO3MIII1 Tiearora B OCBITHROMY TIpoIleci (MoaepaTopa, gacwmiitaTtopa,
MEHTOpa, ThIOTOpa, Koy4a). Bce 1ie CTBOpIOE MO3WTHBHI YMOBH JJIs
Mepexoay J0 HEMepepBHOI OCBITH (CaMOOCBITH),  Ja€ 3MOTY
MaKCHMaJbHO BUKOPHCTaTH CHIBHI OCOOWCTICHI SKOCTI 3aBISKU
camocTiiiHoMy BHOOpY 4acy i cmoco6iB poOoTH, ukepen iHpopmarii
tomo. ToMmy 3akjaaud OCBITHM aKTHBHO IEPEXOJATh BiJ Iepeaadi
iHdopMarii 10 KepiBHUIITBA HABYAIHHO-ITI3HABAIHLHOK iSIIHHICTIO,
(dhopMyBaHHS y 37100yBadiB HABHUOK CAMOCTIHHOT TBOPUOi poOOTH.

lupoka iHTepmperarisi TOHATTS «CaMOCTiHHa poOOoTa»
BKIIIOYAE€ CYKYITHICTh yCi€i CaMOCTIMHOI [isUIbHOCTI CTyJeHTa B
aynuTopii Ta mo3a i MexxaMu, B KOHTAKTi 3 rmegarorom abo 6e3 HbOro.
Y CIpyKTypi HaBYaJbHOTO HABaHTAXKEHHS CTYJCHTa CaMOCTiiiHa
po0OoTa PO3MIISIAETHCS K OJIMH 13 OCHOBHUX KOMITOHEHTIB HaBYaIbHOI
JOSTBHOCTI 1 3aliMae  3HA4Hy 4YacTMHY HOro  HaBYaJIBHOTO
HaBaHTaXeHHs. Tak, Ha mepmoMy (OakamaBpChbKOMY) PiBHI OCBITH
BUIIOI OCBITH CIIBBIJHOILICHHS ayJAMTOPHUX 3aHATH JIO CAMOCTIHHOT
pobotu ckiamae 50:50, a Ha npyromy piBHS — 30:70 Ha KOpHUCTB
camocTiiiHoi pobotu. [Ipn mpoMy, KiIBKICTH caMOCTiHHOI poOoTH
3100yBayiB OCBITM Ha ayJAWTOPHOMY 3aHITTI HOPMAaTHBHO Ha
OKpecJeHa.

[IpoBenenuii aHami3 JniTeparypHux mkepen [1-5] 3acBiguus, mo
camocTiiiHa poboTa — II¢ CKJIaJHE IIeNaroriyHe sBHINE, 0CO0JIMBa
dbopMa HaBYaNbHOI JISUIBHOCTI, CHpsSMOBaHa Ha (HOpMyBaHHS
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caMOCTiHHOCTI  3700yBayiB  OCBITH, HOPMATHBHO BH3HAYCHUX
KOMIIETeHTHOCTEH  (3HaHb,  yMiHb, HAaBUYOK, KOMYHiKaIlii,
BiJIOBiIaIbHOCTI). BOHA 3MiMCHIOETHCS 32 YMOBHM 3aIllpOBaKCHHS
BiJINIOBITHOT CHCTEMH OpraHi3allii yciX BHJIiB HABYAJIbHUX 3aHSATh.

BuBueHHs cydacHOi MPaKTHKH OpraHi3amii caMOoCTIiHOT poOOTH
3mo0yBaviB apyroro (marictepchkoro) piBHsA Bumioi ocsitm OIIII
Cepennst ocsita (IIpupoaHudi Haykd) LUIIXOM MPOBEIEHOTO
aHKETyBaHHA (26 pECIIOHICHTIB) JO3BOJIMIO 3pOOUTH BHCHOBOK, IO
camocTiiiHa pobOoTa 3m00yBada € OCHOBHHM 3aCO00M 3aCBOEHHS
HAaBYAIBHOTO MaTepially y BiNBHUI Bill HaBYaNbHUX 3aHATH 4ac i
BKJIIOYAE: OTPAIfOBAHHS HABUYAJIBHOI'O Marepialy, IMiJITOTOBKY JO
JIEKIIH Ta IHIOMX BHAIB HaBYaJbHUX 3aHATh, BUKOHAHHS]
IHOWBiAyanbHUX 3aBJaHb, MITOTOBKY KBajidikamiitHoi pobotw,
HAYKOBO-JIOCHiAHYy ~ po0OTy  Tomo. PO3BUTOK  KOMITIOTEPHHUX
TEXHOJIOTI JaB 3MOTy YpI3HOMAaHITHUTH METOAH CaMOCTiHHOI
po0OTH, 3aIIPOBAANTH 1HAMBITyaIbHY TPAEKTOPII0 HABYAHHS.

Peamizaniiss Ha OCBiTHIH TporpaMi NPUHIMITY «HEPBHHHOCTI
OCBITHBOTO  TPOAYKTY», SKWUH mnepenadadyae, 10 CTBOPCHUU
CTyIGHTaMH OCOOHWCTICHUH 3MICT OCBITH BHUIEpEeIKa€ BHBUYCHHS
OCBITHIX CTaHJIapTiB 1 3araJlbHOBU3HAHUX JOCATHCHb., HATIAE CAMOCTIHHIN
po0OTI 3100yBAYIB OCBITY OCOOKCTICHY 3HAYMMICTh., KOHKPETHU3YE OCOOUCTICHY
Opi€eHTAIlil0 1  NPUPOAOJOUINBHICT,  HAaBUAHHS,  IMPIOPUTET
BHYTPIIIIHROTO PO3BUTKY CTYJCHTA TMeEpei] 3aCBOECHHIM 33J1aHOTO
330BHI. CTymeHT, SKOMYy HaJlaHa MOXJIHBICTb PO3KPUTH CBOIi
MOTEHI[iallbHI MOJXJIUBOCTI, OBOJIOJIIBA€ TEXHOJOTIEI TBOPYOI
JUSTBHOCTI, CTBOPIOE OCBITHIM MPOJYKT - 1HOAI OLIBII OpUTIHAIBHUM,
HDK  3arajbHOBM3HAHE pIlIEHHS I[bOr0 THUTaHHA. TpanauiliiiHa
MISUIBHICTG 13 «BUBYEHHS 3HAHBbY 3aMIHIOETHCA ISUIBHICTIO 31
«3100yBaHHS 3HAHbY.

OpauM i3 HaWOLIBII TONYJSIPHUX 3acO0iB  Tpe/ICTaBIICHHS
CaMOCTIHHOTO OCBITHBOTO NPOJYKTY 3100yBayiB OCBITH € po3poOka
MYJBTUMEAIHHUX TpE3eHTalliil Ta NPOBEJACHHS Ha iX OCHOBI MiHi
JIeKLii, TOPiBHAHHS Mpe3eHTalill, BAKOHAHUX Pi3HUMH 3100yBayamu
oceitTu. 24 pecrnonaeHT (92,3%) CXBaIIOIOTh MIJTOTOBKY ece 3
peduiekciero BIIACHOT JISITBHOCTI, CTaBJICHb, eMOIIii,
KOMIIETEHTHOCTEH, a TaKOK CBOiX KoJIer Ta BHKiIaaadis. [Ipu npomy,
3100yBadi OCBITH i3 33JIOBOJICHHSIM HABOJSTH BIACHY apryMEHTAIlIO
miJ] 4ac MOCTAaHOBKM, METH W 3aBJaHb, BiIOOPY METOIIB 1 3aco0iB,
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opranizanii, 31iHCHEHHS OL[IHKM KOHTPOJIIO Ta KOpEKUil HaBYaJIbHOI
SIIBHOCTI.

TakyuM 4YWMHOM, Cy4yacHa BHILA OCBiTa BUMAarae iHHOBAIIHUX
MiJXOMIB JIO OpraHizaiii caMocTiiHOI po0oTH 37100yBadiB OCBITH.
[HdpopmaTmsamiss cycminbCTBa, BUMOTH IO OCBITHBOTO MPOIECY Y
BHIIIA INKOJ, SKi TIOB’S3aHI 3 IHTErpamielo YKpaiHd [0
€BPONEHCHKOTO OCBITHBOTO MPOCTOpPY. BHUMAararmTh I1HHOBaiHHUX
MiJXOMIB JI0 OpraHizaiii caMocTiiHOI poOoTH 37100yBadiB OCBITH.
Armpobarrisi OKpeMuX 3 HHX 3MIMCHIOETHCS B JTaHWHA Yac HAa XiMIKO-
Oionorivnomy  ¢akynabTeTi  TepHOMINBCHKOTO  HAI[IOHAIBLHOTO
MEearoriyHoro yHiBepcutery iMeHi Bonoammupa [Hatioka. Yxe €
TIEPII TIO3UTHUBHI Pe3yIbTaTH.
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IHTET'PYBAHHSI METOJAUKH MOHTECCOPI B
HABYAJIBHUU ITPOLEC 3 BIOJIOI'IL Y CTAPIIIN IIKOJII

Yuceabcobka B. JI., Mimyx H. 1.

TepHOMITECHKAN HAIIOHATBHUH TIearOTiYHUH YHIBEPCUTET
iMeHi Bomonnvupa I'HaTroka
E-mail: chyselskay nikal996@ukr.net

Ha cporomnimuiii geHp € 0e3iaiy MeToguK HaByaHHs. KoxkHa 3
HAX Ma€ SK CBOi IIO3WUTHBHI CTOPOHHM, Tak 1 HeratwpHi. IIpote
nefarorika Halux [HIB MOBMHHA JOTPUMYBAaTHCh T'yYMaHICTHYHHX
KOHIICMI[I1 BUXOBaHHS, AUTHHOICHTPU3MY. MU MOBHHHI HE MPOCTO
nepesaBaTH 3HAHHA y4YHSM, a TOTYBaTH iX OYyTH BiAMOBIiTaIEHUMU
mopocnumu  roapmu.  OgHa 3 Hai3aTpeOyBaHIIIMX — METOIUK
HABUAHHS, BUXOBaHHA Ta PO3BUTKY IUTHHU II€ METOJHKA, SKY
3ampoBaania JOCHITHUIL, enaroruas Mapiss MoHTeccopi — BuIaTHa
iTamiicbka XiHKa, sKa CTajga ONHIEI 3 TEpIINX JKIHOK JOKTOpiB
MEIWIMHY, TICUXOJOTHHS Ta ryMaHicTka. CaMe BOHa BBaKaia, IIO
3MiHa OCBiTH, 1 peopMyBaHHs — IIe OJHE 3 MEPIINX, IO HOTPIOHO
3poOUTH AJIs TOTO, MO0 JUTHHA 3MOTJIa peati3yBaTd CBid MOTEHILial
Ha MoBHY. M. MoHTeccopi BBaxana, o «Oyab-ska pedopma OCBITH
Ma€ CIUpATHCh Ha OCOOWCTICTh JronuHU. Cama JIIoJJMHA Ma€ CTaTu
[EHTPOM OCBITH, 1 MH HE MaeMO HIKOJHM 3a0yBaTH, IO JIOJWHA
MOYMHAE CBil IHTENEKTYaIbHUH PICT HE B YHIBEPCHUTETI, a BiJI CAMOTO
HApOJ/DKEHHS, 1 HOro CiiJi CTUMYJIIOBATH MPOTATOM TMEPIIMX TPHOX
POKIB KHUTTA 3 BEIHYE3HOK iHTeHCHBHIiCTIO...» [l, c. 24]. lle
TBEP/DKEHHS OJTHE 3 OCHOBHHUX IIOCTYNATiB 11 (imocO(CHKUX ifei.
IIpote Take TBEpIKEHHS CTOCYETbCS HE TUIBKW JITEH MOJIOALIOrO
Biky. [10TpiOHO PO3yMiTH OCOOIMBOCTI PO3BUTKY KOXKHOTO BIKOBOT'O
nepiofy, mo0 3poOUTH MpolleC HABYAaHHS HAOLIbII KOMGOPTHHM Ta
IUTIIHUM JUIS TiTEH.

BaxmBo po3ymiTH, 10 HaBYaHHS OYJb-SKOTO IIKIJIBHOTO
HaBYAIBHOTO  MpPEAMETa/IHTErpOBaHOTO  Kypcy HE  IIOBUHHO
IPYHTYBaTHUCh Ha Oa)kaHHI OTPUMATH OLIHKY Ta 0€31yMHO MPOXOIUTH
TECTYBaHHSI y JKOPCTKHX Ta CTPECOBHUX YMOBaX. AJpKe OCBiTa — Iie
NOPUPOJHIA  Tpolec, TNPUPOJHE  OakaHHS  PO3BHBATHCH  Ta
JOCHIDKYBaTy Te, 110 € JoBKoia Hac. Cepea OCHOBHUX MOCTYJATiB
neaaroriku Mapii MoHTeccopi, X04eMO BHIUIMTH CaMe Te, 110 KO)KHA
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JUTHHA Ma€ BHYTPIIIHIO MOTHBALiO 10 poOOTH Ta 3HaHb. 3aBIaHHS
BUUTENSI — HANPABJATH Ta MATPUMYBATH ii. AIKe MU HE MOXKEMO
MOpiBHIOBATH 3/1i0HOCTI AiTel. KoKeH 3 HUX € 1HAMBIyalIbHICTIO, SKa
Mae BimacHi moTpedu Ta TOTpedye iHmoro migxomy. Takuit
IHAWBIAyanbHAN MIIXiA TaKOXX MPOTAaryBalid i yKpaiHChKI HAyKOBIIi,
30kpemMa B. CyxoMmmmHCBKHI y cTarTi «lHAMBiMyampHUN mMIximx Ao
VUHIB» THCaB: «3yMITH NpaBUIBHO MiTIATH A0 LUX 1HAMBITYaNTbHUX
0coONMMBOCTEH  AWTHHM, BHUKOPHCTAaTH LI  OCOONMBOCTI  AJs
NPaBUWIBHOTO BHUXOBaHHI — B LBOMYy CYThb MaiCTEpHOCTI
IHIUBIAyaIBHOTO MiIX0AyY A0 aiten» [3, c. 132].

Jitu, sKi HaBUAIOTBbCSA y CTapuIiid MIKOmi, BikoM 15-17 pokiB
MaroTh CBOi ocobnmBocti. Hacammepen BoHM MOB’si3aHi i3 THM, IO
iXHI MITITKOBI 3MIHH yTOBITHHIOIOTECS. TaKUM YMHOM BOHH CTalOTh
OlMbII BIAKPUTHUMH JO HOBHX 3HaHb Ta HANPYKEHINIOI HAyKOBOI
nmisobHOCTI. Lle momomarae iM TO€AHYBaTH HAyKOBY [isUIBHICTD 3
COIIaTbHOI0, TPOMAACHKOI0 poboToto, Ttomo. Jms Toro, mo0
3pO3yMITH, SIKUIMH caMme TOBHHHI OyTH ypOKH Oionorii B crapiriit
HIKOJi, MOTPIOHO PO3yMiTH, YOTO came MOTpeOyIOTh IiTH B IeH 4ac.
Mapis MoHTeccopi mocmiauna, o MOYHHAIOYH 3 IUTITKOBOTO BIKY
(12 pokiB) mUTHHA CTa€ «HOBOHAPOIKEHUM» y COLliyMi. AJlkKe came B
MiJJTITKOBOMY BIIll BOHA IOYMHAE CAMOCTIMHO CTaBaTH YaCTHHOMO
comiymy. Jns komM¢pOpTHOTO BXOIy B CYCHUIBCTBO, IOTPIOHO
PO3YMITH il TIpaBHJia Ta BUMOTH, BUUTHCH JIOTPUMYBATHUCh iX, Tomo. B
TOM 7K€ Yac MiJUTiTKaM CTalOTh I[IKaBi BCi MPOIIECH, SKi € HABKOJIO HHX.
Tomy M. MonTeccopi Ha3uBana ix «amiTbMu 3emii». B kmacuuHiit
mkosi MoHTeccopi B Iedl Tepiof MiTH HABYAIOTHCS Y MIKOJAX-
(bepmax, e BOHH KOHTPOIIIOIOThH BCl MPOIIECH, 32/I0OBOJIEHSIOUN TAKUM
YUHOM CBOi moTpeOu. B Takux Imkonax mopyd 3 HaBYILHUMHU
KaMIlycaMH € TpsJIKM, TeIUIuli, capai 3 TBapuHamM, KypHHKH,
naboparopii, My3ei, 6ibmioTeka Ta 1HII 00’ €KTH 1HPPACTPYKTYPH, SIKi
noTpiOHI AiTAM. YcepeauHi KaMIyCiB 4YM TEPHUTOPIii CTBOPIOIOTHCS
TAKOXX MicUsl Ui CHIOIJISIAAHHA UM MEAMTAIii. AJKe BHHATKOBO
BXJIMBOIO TOTPeOOIO MiUIITKA € yCaMITHEHHs, aOCOJIOTHO PelTy
yacy BiH COIliaJIbHUH. Y TakMX IIKOJaX JIITH 10arTh Ipo cede cami, y
X 000B’SI3KM BXO/IUTH:

- BHPOCTHTH c00i 1KYy;
- [PUrOTYyBaTH DKY;
- mpubparuy,
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- noOymyBathm Te, IO HEOOXimgHe mias HUX (Micme uIs
BiJITOYMHKY, MICIIe JIUIsI 30€epiraHHs APOB, TOIIO);

- BHUKOHATW 3aBJaHHSA A MIATPUMKU ¢epMHu (HAmpHKIad, 3
OUMILEHHS CTIYHMX BOJA YM BHUPOOHMIITBA TOBApiB, SIKI MOTIM
NPOJAaBaTHMYTBCS 1, TaKUM YHHOM, IiJTPHUMYBAaTHMYTh
MIKpOEKOHOMIKY (pepmmu);

- BUPIIIUTH 3arajibHi MUTaHHS HA 300pax, TOIIO.
3BICHO y peanisx Halloro >KUTTSI MU HE MOXKEMO 3a0e3MeUnTH

BCIM IIMM KOXHY MIKOJNy, TPOT€ MH MOXXEMO B3STH €JIEMEHTH
HaBYaHHs Ta BUXOBaHHS IO OCBITHBOro mpouecy. Hacammepen — me
JOCHI/DKEHHS 32 BUOOpOM yuHs. BuBuenHs 6ionorii y crapmriii mkoti
nmotpedye TPYHTOBHHX 3HAHb 3 TIPEAMETY, SKi BOHH 3400yBaid
panimre. OTXKe BOHH MOXXYTh iX 3aCTOCOBYBATH Ta MOTJIMOIOBATH ITiJT
Yac BHUBYCHHS HOBHX TeM. [IpoTe BUBUEHHS TEMH MOXKE MPOXOAUTH B
nmaboparopisix, Ha ¢epMax, B TEIUTHIAX, TOIMO. i 1hOro moTpioHO
MaTH JOTOBOpY aAMiHicTpamii mKomu 3 ¢epMaMyd HEMOJaNiK Yd
BUJUIMTH MICIIE HA TEPUTOPIl IIKOJIM, HANPHUKIAI, s TCIUIUII.
Takox MOXXyTh OyTH OpraHizoBaHi MOXOAM (BHI3M) Ha IESKUH Yac Ha
MIPUPOTY, 1€ ITH 3MOXKYTh JOCHIKYBaTH MPUPOITY HABKOJIO, POOUTH
BUCHOBKHU T4 B MaiilOyTHbOMY CTBOPIOBATH MPOEKTH, SIKi JOMOMOXYTh
30epertd MpHpPOJY, UM HE JIO3BOJMTH [apa3uTaM  POCIHH
PO3MHOKYBaTHCh, Tomo. Lli HampsMKu IIKOJSpi 3MOXKYTH OOpaTH
cami, BiITIOBITHO 10 MMPOW/ICHUX TEM Ta MPOBENEHUX JOCIIIKECHb.

Tako MiUITKA 1BOTO BIKYy MOTPEOYIOTh MOXKIHUBOCTEH
HpaKTHYHOI camopeaizarii. BoHn X04yTh CTBOPIOBATH Ta BUPOOIISTH.
imM mikaBo Opatucs 3a «iIopocii» 3aBfaHHS. Taki, HampwKmam, SK
peautizaiiis BiacHoro Oi3Hecy. Li mpoekTu, HaifuacTille, € MPUPOTHUM
CTHMYJIOM ISl OTPUMAaHHSI 3HaHb, CyMDKHHUX 3 c(eporo misibHOCTI,
mo iX mikaBuTh. Takuil WiAXix A03Boisie OyayBaTH HaBYaHHA,
IPYHTYIOUMCh HA TPHUPOJHIA MoTuBamii mijmiTka. Hampuknax, BoHM
MOXYTh BUBECTH HOBUH TiOpwa (pyKTiB Ta TOYATH pEKIaMyBaTH
Horo mpojax, TOIIoO.

Inei momo peamizamii TpOEKTIB, IX PO3POOKH, IMpe3eHTalii,
TOmO JaroTh cami nOiniTku. OCHOBHE 3aBHAaHHS BUWTENS —
MiATPUMYBATH Ta CYNPOBOPKYBATH IIKOJSPIB y IBOMY. AJDKe, SIK
kazajga Mapiss MoHTeccopi «5 Oauy Maﬁ6yTH€ HE B TOMY, IO JIIOAU
MiATBEP/UKYIOTh CBOT 3HAHHS ICIIUTAMH 1 TICIS I[OTO TEPEXOJATh 13
CepeliHbOl IIKONM JIO YHIBEpCUTETYy, a B OCOOUCTOCTAX, SIKi
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MEPEXOUTUMYTh Ha OUTBIII BUCOKHI PiBEHb CaMOCTIMHOCTI 3aBJISKU
TOMY, 1110 BOHU 3aiMAIOThCS THM, IO IM MOA00a€ThCS, 1 JOKIAIAI0Th
3yCWJIb, 1 BOJIO JUIS BUKOHAHHS i€l MisUTBHOCTI, B YOMY IOJISTAE
0COOMCTICHE 3pOCTAaHHS JTIOAUHI» [2].

Crincoxk niteparypu

1. Jwuuxiceka I. M., Ilonimanceka T.I. M. MonTeccopi: Teopis i
texnomorisa. Kuis: Croso, 2009. 304 c.

2. Monteccopu M. OT nmercTBa 10 MOIPOCTKOBOIO BO3pAcCTa.
Amcrepaam @ U3pmarenbckas KoMIaHusi  MOHTecCOpH-
Iuepcon, 2007. &1 c.

3. Cyxommuachkuit B. O. Po3BuTok iHIMBiAyansHUX 3410HOCTEH
1 HaxwiiB y4HiB. BuOpani tBopu : B 5 T. Kuis, 1977. T. 5 :
Crarri. C. 130-147.
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A0 CTOJTTA 3 THA BUTAHHA «<MATEPIAJIBHUX
OCHOB CITAAKOBOCTI» I'PUT'OPIA AHAPIMOBHUYA
JIEBUTCBKOI'O

HMlep6arTiok T. I'., Bykopoc T. O.

KuiBchkuit HanioHAEHUH YHIBEPCUTET TEXHOJIOTIH Ta TH3aiiHy
E-mail: shcherbatiuk.th@knutd.edu.ua, bukoros.t@knutd.edu.ua

OnaHyBaTh HayKy, SK TaKy, HE BHBYalO4YM 1I icTOpii,
HEMOXXJIMBO, aJDKE, ICTOpisl HAyKH CIIPSIMOBaHA HE B MUHYJIE, SIKE MU
HE B 3M031 3MIHUTH, & B MaiflOyTHE, sIKE 3AJIEKUTH BiJl HAIIUX TyMOK Ta
nofiii. HaykoBi BiIKpUTTS HE BHUHHKAIOTh Ha MOPOXXHBOMY MICTi.
Bonu € HacigkoM niparii 6araTboX MOKOJiHb y4eHHX [1].

«Joporomy yumremo Ceprito ['aBpuioBuuy Hapammny»
npucesituB npodecop ['puropiii AwnzapiiioBnu JleBurchkuii cBOi
«MartepiasibHi OCHOBH CHIAJIKOBOCTI» — TIPAIT0, SIKY 0i0JI0TH BBAXKAIOTh
NEPUIMM MiIPYYHUKOM 3 IIUTOTCHETUKH HE JIMIIE Y BITUM3HSHIN, a i B
cBiToBili Haymi. Ilg kHura sk «cmpoba KOPOTKOro, —aie
CHUCTEMATHYHOTO BHKJIQJy BYCHHS NP0 MarepialibHi  OCHOBHU
CMAJIKOBOCTI, SIK CAMOCTIHHOI JUCIHMIUTIHU, [0 (QOPMYETHCS 13
CHUHTE3y EKCIEPHUMEHTAJIbHOI T'€HETHKH, LUTONOTii, emOpionorii Ta
MEXaHIKi pO3BUTKY» [2], Oyna 3aBepmieHa y sunHi 1923 poky B
HuTonoriuniii 1adopartopii HaykoBoro inctutyTy cenekiii y Kuesi ta
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HazpykoBaHa JlepkaBHHUM BHMIAaBHHLTBOM Ykpainu y 1924 pori.
Exzemmsipn «MartepialbHUX OCHOB CITaJKOBOCTI» 30€piraroTbcs y
donmax, 3okpema, HamioHameHoi Oi0OmioTekn VYkpaiHu iMeHi
B. I. Bepnaacekoro i HamionansHOi HaykoBOi Meau4HOI 0i0Ii0oTEKH
Vkpainu [3].

Y rpymnri 1921 p. Ha nmpyroMmy i3 3’i3HmiB ceJeKI[iOHEpiB
l'onoBuykpy Oys0 BU3HAHO 3a JOLJIBHE CTBOPUTH [HCTUTYT cenmexuii
B Kuesi. ¥ 1922 p. Ha 0a3i Tpbox abopaTopiii arpOHOMIYHOTO
¢dakynpTeTy KHIBCBKOTO TOJMITEXHIYHOTO 1HCTHUTYTY ITFO ifero Oyio
peamizoBano [l]. Pesymbratn, oTpumaHHi B Jaboparopii, SKy
opraHizyBaB Ta o4ostoBaB [ puropiit AnapiiioBud JleBuTchKuii, cranu
(yHIaMEHTOM BUBEICHHS COPTIB ILYKPOBUX OypsKiB, IO CTalu
OCHOBOIO ITYKPOBOI IPOMHCIOBOCTI B ychomy KomumHboMy CPCP.
I'onoBHOIO Temoro gocmipkeHs ['. A. JIeBUTCBKOTO cTana Mopgooris
XpOMOCOM, Kap[IioJIoTiYHa XapaKTepHUCTHKA CBITOBOi  KOJEKIIii
POCIMHHHX KyJIbTYp 1 CHOHTaHHA €BOJIOIIS BHIIIB OYPSKiB i3 METOIO
BUKOPHMCTaHHS IMX JIOCII/DKCHb BIJIOBITHO 1O 3allUTIB MPaKTUIHOL
cenekiiii i renetuku [4].

«MartepianbHi OCHOBH CITagkoBOCTI» I. A. JIeBUTCBKOTO cTamu
JIOTIYHUM y3arallbHeHHSIM pe3yJIbTaTiB BIACHUX JOCIHiIKEHb, aHAJi3y
CBITOBOI JliTepaTypu Ta CHCTeMAaTu3alii JaHUX TpPO OCHOBHU
CIMAJIKOBOCTI SIK cCaMOCTiHHOI qucturiiHg. OKpeMi TJIaBU KHUTH CTaJId
nepeq0adeHHsIM  [UIMX ~ HampsIMiB Y TEHETHI, TaKuX SK
[UTOIIa3MaTHYHA CIIaJIKOBICTh, CMITCHETUKA, (PIIIOreHETHKA.

«MarepiasibHIi OCHOBH CHAJIKOBOCTI» MICTSTh Taki po3ainu: 1.
3aranpHe BYEHHS MPO 3B'SI30K CHAAKOBUX (akTopiB 3 sapom; 2.
Buennss npo sokamizaiii crnaakoBux ¢akrtopiB; 3. deHorun Ta
kapiotur; 4. 3HauUeHHS Yy CHAJAKOBOCTI mwuromwiasmu; 5. Teopii
CIaJKOBOCTI Ta mpupo/Ia rexis; 6. Kapiorenernuna esosortis [2].

100 pokie tomy I'. A. JleBUTChKHH 3anpoOBaJMB IOHSITTS
KapioTuT, 1, IK gepe3 54 poKu, KOJIW CTaJI0 MOKHA BITAHOBYBATH TEHIs
miciss  OaratboX  pokiB  3a0yTTs, CKaXke  HOro  y4eHHUIs
0. O. IIpokod’eBa-benbrosebka «fkpa3 B bOMy pO3yMiHHI TepMiH
«KapioTHI» 1 OTPUMaB IUPOKE 3aCTOCYBAaHHS. B cydacHii 1uTomorii
BiH BHKOPHUCTOBYEThCS JIUISI  MOPQOJIOTIYHOT  XapaKTePHUCTUKU
XpoMocoMHOro Habopy Bumy. Sk i mepenbaums ['. A. JleBuTChKUH,
BBEJICHHSI HUIM B HayKy TIOHSTTSI «KapiOTHID» MPKHIOCH HA3aBK/IH 1
JAJI0 3MOTY CHCTEeMaTHKaM OTPHMATH TPETIH piBeHb HayKOBUX
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JOCITIKCHb Hapsy 3 iICHYIOUUMH «T€HOTHIIOM» 1 «(peHoTurnom» [5].
Takox 100 pokiB Tomy I'. A. JleBUTCHKHIT OOTPYHTYBaB HOBY Tally3b —
UTOTEHETUKY: «BYeHHS mpo MaTepiaibHi OCHOBH CIAJAKOBOCTI
npeAcTaBise  00NacTb  JOCHI/DKEHHs, 10 3aiiMae  MpOMiKHE
CTaHOBHIIE MK «T€HETHKOI0» y BY3bKOMY 3HA4Y€HHI I[OTO TEPMiHY,
TOOTO HAyKOIO MPO SBHUIIA CMIAAKOBOCTI, 1, TUTOIOTi€0, TOOTO HAYKOIO
npo KioiThuHy. B gaHmii 4ac 1me — HOBa JUCHHUIUTIHA TakKoro K
y3arajgbHEHOTO XapakTepy, sK (i3MKO-XiMis B raiy3i HeopraHiuHoi
npupomu. Y 3B'SI3KY 3 IIMM BHHUKAaEe moTpeba y ii KOpOTKOMY
HallMeHYBaHHI «rioreHetrka» [2]. Ham HajaeXuTh TPOCTEKHUTH,
KOJIN «XPOMOCOMH» CTalll «XPOMOCOMAaMHU», 1 XTO 3aMiHHMB TEPMiH
JIeBUTCHKOTO «TiNIOTEHETHKa» Ha «LUUTOICHETHKY». BakiuBo, 110
JleBUTCHKMIT OOTPYHTYBAaB HOBHI HANpPSIMOK. 3TaIyrOThCs Tapaieni 3
ictopieto Hoochepu B. 1. BepHancekoro, sikuii oOrpyHTOBYBaB y CBOIX
mpangx mpo Oiocdepy eBONIONINHMIA TIepeXil OCTAaHHbOI Ha HOBHU
eTari, aje caM TepMiH OyII0 3ampoBaKEHO CIIyXadaMu HOTO JIEKITiH.

['puropis JIeBUTCHKOTO, BXKE 3piIOTO BUSHOTO, aBTOPA MEPIIOTO
BITYM3HSHOTO TMiJPyYyHHKAa 3 LUTOTCHETHKH, 3allpocuB Mukona
BaBuioB CcTBOPHUTH Ta OYONUTH MHUTOJOTIYHY JIabopaTopiro y
Bcecoro3HoMy 1HCTUTYTI PUKIIaIHOT OOTaHIKK Ta HOBUX KYJBTYP.

CrpiMKa Kap’€epa IpUHECIIa JIOCIiAHUKY HE JIUIIE CBITOBY CIIaBY
W BH3HaHHA, aje 1 TSHKKI BuUNpoOyBaHHsA. 28 uwepBHA 1941 p.
JleBuTchKOTO apemTyBanu no cripaBi BaBuiosa, a 20 TpaBHs 1942
POKy, 3a odimiitauM nosigomieHHsM, ['puropiit AHapiioBud momep y
TIOpeMHI# JikapHi [5].

Taxk, I'puropiit AugpirioBuu JleBuTchkuid, oguH 3 (yHIATOPIB
CBITOBOI IIUTOT€HETHWKH, yKpaiHemb 32 TMOXOKCHHAM, SKHN
HApOJIMBCS, HABYaBCS 1 mpaimoBaB B YKpaiHi mporsirom 47 pokis,
3aruHyB B Pocii Ha 64 poIii CBOT0 XKUTTH. ..

Criucok mitepatypu
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