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HE YBEJIMYMBACTCS IPH MOBBIMICHIH KonmdecTBa ananuTa ¢ 0,3—0,5 mo 0,8—1,0 T/ra. DT0 MOXKET yKa3bIBaTh Ha TO, YTO
3¢ (HEKTUBHOCTH TPUMEHEHHUS alTAaHUTA JIJIST OYMCTKH OT TSHKENBIX METAJUIOB JOCTUTAET MaKCUMyMa B MepBbIi ro. [10a-
ToMYy 1UTst O0Jiee AP PEKTHBHOIN OYUCTKH TIOYB OT TSHKEIBIX METAIIOB B ITOCICAYIONINX UCCICIOBAHISIX MOTYT OBITh pac-
CMOTPEHBI aJIbTepHATUBHBIC MaTepHUaITbl, 001 1afo1Ie COPOITMOHHBIMU CBOWCTBAMHU, HAapuMep OyphIid yTolb, TOpd.

Ha BTOpO#i roa peKkyabTUBAllMKM UCTIOIB30BAaHUE aMapaHTa MO3BOJISIET JOCTUYDL 00Jiee BHICOKOW CTETEHU OYUCTKHU
TTOYBHI (B CpeAHEM B 2—3 pasa) TI0 CPaBHEHHIO C KIIACCHYECKUM HCITOIB30BAHNEM MHOTOJIETHUX TPaB, T/e MTPeodIaIaloT
06000BbIc pacTeHus. Takum 00pa3oM, Pe3ylbTaThl UCCICAOBAHISI YKAa3bIBAIOT HA MOTCHIMANI aMapaHTa B KaueCTBE pac-
TEHUS JUIS PEeKYJIBTUBAINH 3arpsi3HEHHBIX Mo4YB. OH crmocoOeH (P (GEKTHBHO CHIDKATh COolepKaHHe He(TEmpoIyKTOB
U TDKENBIX METAUIOB B MOYBE 3a JIByXJIETHHH Mepuon. B pomomHeHue, amMmapaHT MPEBOCXOJUT MHOTOJIETHUE TPaBBI
¢ 0000BBIMU PACTCHHUSMH TI0 CTCTICHU OYUCTKH ITOYBHI.

W3 npexacraBneHHo# nHPOPMAIIH MOKHO CIETATh CIEAYIONINE BBIBOBI:

A. hypochondriacus L. obnamaet BBICOKUMH ITUIICBBIMH U XO3SHCTBCHHBIMU KaueCTBaMH. AMapaHTOBasi MyKa CO-
nepxkut B 1,2—1,4 paza Oomnbime Oenka, B 3 pasza OosbIie sKUpoB, B 4 paza 00JIbIIe MUHEPATIBHBIX BEIIECTB, YeM IMIICHNY-
HAasl ¥ IPEBOCXOINT 10 ATHM ITOKa3aTesiM MHOTHE IPYTHe KPYISIHBIC KYIBTYyphL. B cocTaBe aMmapaHTa MPUCYTCTBYIOT Ta-
KH€ [IEHHbIE HYTPUEHTHI KaK CKBAJICH, TIEKTUHBI, B OOJIBIIIOM KOJIMYECTBE aMUHOKHUCIIOTA JIN3UH U OTCYTCTBYET TIIFOTEH.

AMapaHT uMeeT OOJBIINE MEPCIIEKTUBBI KAK B KAUYSCTBE MUIICBOTO CHIPhS, TAK U B KAYECTBE 3¢JIEHOr0 KopMa (B 2
1 OoJiee pa3 MpeBhIIIaeT OBEC U IpYTHE 3eJEHBIC KopMa TI0 BBIXOY 3€IEHON MAcChI € Ta) U CUepaTa JJisi YyCKOPEHHOTO
B 1,5-2 pa3a BOCCTaHOBJICHUS [TOYB [IPH COBMECTHOM MPUMCHCHHHU C aJIAHUTOM /WU APYyruMu MuHepaiamu. Kpome
TOTO, aMapaHT, O1arogapsi OONBIIOMY KOIMYECTBY CEMSIH B OJJHOM PAaCTEHHH, HE UMeeT ceOe PaBHBIX 110 BO3MOKHOMY
MPUPOCTYy OMOMACCHI B BUJE MUKPO3EJIECHH, UCIIOIB3YEMOM KPYIIIOTOIUYHO ISl KOpMa CKOTa, — TUIOMIaJb KOPMOBBIX
CeJBX03yTOANN TIPH 3TOM MOXKET OBITh YMEHbIIeHa puMepHO B 500 pa3 — 10 20 M? Ha OTHY KOPOBY.

MaccoBasi KyIbTHBAIIHS aMapaHTa MOXKET ObITh BHI30BOM H3-32 HEKOTOPBIX TPYAHOCTEH, CBA3aHHBIX C A(P(PEKTHB-
HOW MeXaHM3allleH 1 aBTOMAaTH3anrel cOopa MEJIKIX CEMsTH aMapaHTa, 00IaJaroInX MaKCHMaIbHOH MTUIIEBOH IICHHO-
cTh10. M3-32 OTCYTCTBHSI BBICOKOW MOMYJIIPHOCTH aMapaHTa, padOThl B TaAHHOM HAIIPaBJICHUH BEIYTCSI HE TaK aKTHBHO,
Kak oTpaboTKa cOopa Ooree pacrpoCTpaHEHHBIX CETbCKOX03IHCTBCHHBIX KYIBTY].

TakuM 00pazom, COBEPIIIEHCTBOBAHNE arpOTEXHOJIOTUN U CETIEKIIMS HOBBIX COPTOB aMapaHTa SBIISIOTCS TIEPCIIeK-
TUBHBIM CEJIbCKOXO3SHCTBCHHBIM HAIPABICHUEM, KOTOPOE IMO3BOJUT IMPOU3BOIUTH BHICOKOKAYCCTBCHHYIO, IOJIC3HYIO
U1y, 60raTyio HyTPUEHTaMHU, 3eJIEHbIE KOPMa U BOCCTAHABIMBATH HCTOIMEHHBIC TTOYBHI.
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PaccMoTpeHb! HTHHOBAMOHHBIC ayKCETHYHbBIC MaTepHalbl (ayKCETHKH), PaCIINPSIOIINECs/Cy KalOInecs B Ha-
NIPABJICHNUH, TEPIICHIUKYJSIPHOM HAIIPaBJICHUIO PACTSDKEHMUS/CKATHSI COOTBETCTBEHHO. YKa3aHHbIE OCOOCHHOCTH
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JnehOpPMALMOHHOTO MTOBEICHUS BbIpAKAIOTCS B OTpHLATEIbHOM Kodhduimente Ilyaccona. [lpuBoaurcs aHamus
NPUMEHUMOCTH ayKCETHYHBIX [MOPOMAaTepUalioB B KOHCTPYKIMsX DkoJlomoB, DxoKocmoloma (DKJI) msst BuOpo-
3aIUUTHI ¥ 3BYKOU3OJISLINN.

Innovative materials called auxetics which can expand/contract in a direction perpendicular to axial stretching/
compression are considered. The mentioned deformation behavior properties reach the negative Poisson ratio. The
analysis of the applicability of auxetics in EcoHouse, EcoCosmoHouse (ECH) structures for vibration protection and
sound proofing is given.

Knrouesvie cnosa: aykcetnku, oTpunarensHbiii ko3¢ dumuent [lyaccona, IxoKocmo/loM, BHOparwy, 3ByKOIOIIIO-
LICHHE.

Keywords: auxetics, negative Poisson ratio, EcoCosmoHouse, vibration, sound absorption.

https://doi.org/10.46646/SAKH-2024-2-79-83

IIpobneMbl coxpaHeHUs U PAIlHOHAIIBHOTO UCIOJIB30BAHUS IPUPOAHBIX PECYPCOB B HACTOSAIIEE BPEMs HMEIOT BbI-
COKYIO aKTyaJbHOCTh. CyIIecTByeT HEOOXOAMMOCTE Pa3pabOTKA M pealu3allii KOHIICTITYaIbHO HOBBIX d(P(EKTUBHBIX
MEPOMPHUSITUI TI0 COXPAHEHUIO MHPOBOTO OHOPa3HOOOpa3usi, 00eCeUCHUs THOACH KOMGMOPTHBIMU YCIOBUSMHE IS K3~
HU, pabOTHI U OT/IBIXA.

Pa3pabotka 1 cTpouTenscTBo 6nochepHbIX Ik0/l0MOB, B KOTOPBIX OyIyT CO3AaHBI ONTHUMAIbHBIE YCIOBHS IS TIPO-
JKUBAHUS JIIOZICH, B TOM YHCIIC C MUHIMAJIbHBIM YPOBHEM BHOPAIIMOHHOTO U 3BYKOBOTO 3arPsI3HCHMUS, IIO3BOJIUT CCIATh
mar K peanuzanuu koHnenmun JxoKocmo/loma (3KJT) va opoure 3emuu [1]. B Dxo/lomax OymyT co31aHbI YCIOBUS IS
BBIPAIIMBAHUS [ICHHBIX IUIOOBBIX CYOTPOITMYECKUX KYJIBTYP, IPEIyCMOTPEeHA TiepepadboTka oTXon0B. [Ipu 3TOM KyIbTH-
BHPOBAHME PACTCHUH SABIISCTCS OMHOM M3 BaXKHEHIINX OCHOB MOAJACPKAHUS OaslaHCa OKPY)KAIOIIeH Cpelbl M SKOHOMH-
YEeCKOTr0 pa3BUTHs 00lIecTBa. PacTeHNEeBOACTBO CyOTPONMUYECKHX MIMPOT MPEAOCTABIIET MHOKECTBO TIOJIC3HBIX M He-
3aMEHUMBIX TPOJAYKTOB: OaHAHBI, aHAHACKHI, BAHWIb, YEPHBIA Tepell, Kaydyk, kode, kakao U ap. bombimoe konmaecTBo
JIEKapCTBEHHOT'0, TIPSHO-apOMaTUYeCKOTO ChIPhs TPAHCIIOPTUPYETCs U3 Tponuueckux crpad. OnaHa u3 3agad I mobansHOI
CTpaTeTHH COXpaHEHUsI OHopa3HOOOpa3Hs pacTeHUH — CITACCHUE U COXPAHEHHE CONNATbHO-IKOHOMHYESCKH IIEHHBIX JUTS
YeI0BEYECTBA BUIOB PACTEHHUN: IIIOAOBBIX, TEKCTIIIBHBIX, MIPSTHO-APOMATHUECKUX, JICKAPCTBEHHBIX, MHBIX. KoHIenus
OxoKocmo/lomMa B TOM 4HCIie TIPEAIIONaracT CO3gaHue OMOC(HEpHOU Cpelpl, IO YCIOBHAM ONM3KOH K TPOIUYECKOMY
U CyOTpONHMUYECKOMY MOSCY. DTO TIO3BOJIUT KPYIVIBIi TOA MOMyYaTh MPOAYKIMIO U BRIPAIMBATE PAa3IMYHBIC BB pacTe-
HUH JaHHOU 30HBI, a TaKke odecneunt koMpopTHEIC yenoBus 1 xxuteneiit IK/I. Co3naBast pazHOOOpas3ue paCTUTEIEHO-
ro Mupa BHyTpu DK/, peanusyioTcst He TOIBKO ONTHMANIbHBIC YCIOBHS IS Pa3BUTHS 3aMKHYTOH 3KOCHCTEMBI, HO 1 0a3a
JUTSL PEIICHUSI Psia YKOJIOTHUSCKUX POoOIieM, popMUpyeTcst KOJUTEKIs (POH/T) KHUBBIX OPraHU3MOB. B mocnemyromem
TTOMHMO TIPOKUBAHHS JTFOZICH OHA MOYKET MCIIOIB30BaThCS I PEHHTPOIYKIINN PEIKUX W HCUE3AIOIIIX BUIOB B aHTPOIIO-
TeHHO M3MeHEHHbIe OnoTonsl. [t obecrieuenus addexkruBHoro GpyHkumonupoBanus Jxo/lomos n OKJI BocTpedoBaHbI
KOHCTPYKTHBHBIC 3JIEMEHTHI, BBIITOJHCHHBIC 3 WHHOBAIIMOHHBIX MaT€PHAaJIOB C OCOOBIMH MPOYHOCTHBIMH CBOHCTBaMHU
U UMEIOIIHE IeNIeco00pa3Hble aJanTUBHBIC PEaKIMK Ha JKCILTyaTallHOHHBIC BO3ACUCTBUS (CUIIOBBIE, TEMIIEPATypHBIE,
aKyCTHYECKHE H Jp.).

TakOBBIMU SIBJISIFOTCS] MaTepHAIIbI, 00JIaIArOIIKE OTPUIATSIIFHBIM Kodddurtentom [Iyaccona v, T. €. CIOCOOHBIX pac-
IIHPSATHCS/CYKAThCs B HAITPABJICHUH, TIEPIICHINKYIIIPHOM HAIIPABIICHHUIO PACTIKCHUS/CKATUS COOTBETCTBEHHO (puc. 1).

Cxartne Pactsoxenne
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Pucynox 1 — Jlegpopmayuonnoe nogedenue: a — 00bluHblll Mamepuai; 6 — ayKCemuuHblil Mamepuan

Bo3MoXHOCTH CylleCTBOBaHHS TAKHUX MaTEpHalIOB, HECMOTPSI Ha Ka)xKylleecs MPOTHUBOPEUHE 3/I[paBOMY CMBICIY,
MOATBEPKIAETCS N3BECTHBIM COOTHOIIEHHEM TEOPUU YIIPYTOCTH U30TPOITHBIX TEN:

v = (3K — 2u) /(6K + 2u) (D
rae K, i — Moy 00bEMHON epOpMAIUK U CABUTA, UMEIOIINE TIOJIOKUTESIIbHBIC 3HAYCHHS.
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U3 ypaBHenwus (1) ciemyer, 9To OTpHUIIATENIFHBIC 3HAYCHHS V BO3MOXKHBI NIPU YCIIOBHU L > 3/2K, Korma MOIyIib
CIBHTa MPEBBINIACT MOIYTh 00BEMHOIT nedopmartm 6omee yeM Ha 50 %. 3uaunT, koapdummeHT [Tyaccona H30TponHOTO
TeJla MOXKET HaXOUThCs B anarnazone —1...0,5. BepxHuii mpezen cooTBETCTBYET HEC)KMMAeMbIM MaTepraiaM (HalpuMep,
pe3uHe), COXPaHSIOIINM B TIporiecce e opMaIiiy CBOH 00BEM TIpH 3HAYNTETFHOM n3MeHeHnH (opmbl. HrokHNMI penen
COOTBETCTBYET MaTepHasaM C OTHOCHTEIIBHO BBICOKOH CBHTOBOI )KECTKOCTHIO, 00pa3zer KOTOPBIX IPH JIe(OPMUPOBAHUT
COXpaHSIET FeOMETPUUECKHE IPOIIOPIINH, HO M3MeHseT 00bEM. Takne Marepuaisl, nmetommue v < 0, Ha3pIBAIOT AyKCETHY-
HBIMH, WIH ayKCETUKaMU (OT Iped. auxetos — pa30yxaromui).

6) 6)

Pucynox 2 — Muxpoghomoepaghuu: a — 0bviunvlil, 6, 8 — ayKcemuyHwlll NOpoMamepual

AyYKCETHUKM aKTUBHO MCCIIEAYIOTCS Ha TIPOoTshKeHnr nocnennux 20 net. Takue marepuaisl BCTpEYaroTcs B IPUPOJIE,
K mpumepy o0koi10 40 % KpUCTauioB KyOHMYeCKUA CHHIOHUH, HEKOTOPbIE TOPOJIbI IPEBECHHBI, TPYOUaThie KOCTH YEJIOBEKa
U JTa’Ke SPUTPOLMTHI 001a1al0T TAKMMHU CBOHCTBAMH.

B Hacrosiiiee BpeMst XOpoIo H3y4eHbl CHHTETHYECKHE ITOPUCTHIE MaTepHallbl C OTPULIATENILHBIMU KOI(PPHUIIUEHTOM
[Tyaccona, HanpuMep NMEHONOJIMYPETaH, BCICHEHHBIC TOJIMATHIICH U HOJMNponmieH. Takoe HeoObluHOE aedopManu-
OHHOE TIOBE/ICHHE 00YCIIOBICHO OCOOEHHOCTSIMU MX MHUKPOCTYKTYpBI (pUCYHOK 2). CTpYKTypHBIC YPOBHHU U OOITHOCTD
MEXaHU3MOB PeaJIN3alNU JAHHOTO 3P PEKTa, a TAKIKE IIPUMEPBI TAKUX MPUPOIHBIX U UCKYCCTBEHHBIX MaTepHaioB U KOH-
CTPYKIIUH, JOCTATOYHO TOAPOOHO ornrcaHbl apropamu B [2, 3]. [IpakTrueckuii MHTEpEC K ayKCETHKaM OOYCIIOBJICH BO3-
MOXXHOCTBIO CO3IaHUsSI U3/ICJIUH, OTIIMYAIOIINXCSI 0COOBIMH XapaKTEPUCTHKAMH.

[enbio maHHOI PabOTHI ABIAETCS aHATU3 MPEUMYIIECTB ayKCETHYHBIX MATEPHANIOB IPH HCIIOJNB30BAHUU B KOH-
crpykuusix OK/I, pazmeniéHHOro B KOCMHUECKOM IIPOCTPAHCTBE Ha IKBATOPUAIBHOW 3eMHOI opOuTe.

HccnenoBannst TMHAMHYECKOTO MOBEACHUS ayKCETHKa Ha ocHOBe meHononuyperana (I1I1Y) mokasanu yBenndenne
koa(duIeHTa NOTeph W, 3HAYMUT, IPEUMYIIECTBO MaTepHasa B IOIIOIEHHH 3Hepruu. Ha pucynke 3 comocraBiieHbI
k03 dunrenTs nponyckanus Budpanuu 7 (amrumryna 1,5 x 10+ M) mractud pazmepom 10 x 380 x 120 MM U3 aykceTrnd-
Horo u o6braHoro [ITY. ITpu 5ToM HEOOXOAUMO YUUTHIBATh ABA BAXKHBIX MOMEHTA.

[TepBrIii cBsi3aH ¢ OoJiee BRICOKOM PE30HAHCHOM YaCTOTOM TUTACTUHBI, BRIIOTHEHHOM 13 aykcetnaHoro ITITY (83 I'm),
1o cpaBHeHuIo ¢ ucxoaubM [TITY (69 I'). Bropoii, Oosee BaXkHBIA, CBS3aH C CHJIBHBIM CHUKEHHEM MUKOBOH Tepeaadn
BuOpanmu. Ha gacrorax Hmke 10 [y 00omx MarepranoB HaOIOqamock nmpeodnasanue Gpakropa KECTKOCTH U KO PHIIHN-
€HT MpOITycKaHus BuOpanuu Ol paBeH 1. B nuanmasone gactor 49—150 I'n Benmuumna 7 st oOsraroro IITY u3-3a 60ib-
ot aedopmanuy, BRI3BAaHHOW PE30HAHCOM, HAYMHACTCS CO 3Ha4eHUs 2. Aykcetnunsid [1I1Y, HanpoTuB, mo-npexHEMY
JIEMOHCTPHPYET MTOBEACHHUE C MpeodIaganueM KECTKOCTH, JaKe OTHOCUTENBbHO Onm3koe K pe3oHancy. [Ipn yBemmaennn
yacToTsl BUOpauu 10 110—-150 ' 3Hauennst 7'y oObraHOTO M aykcernunoro IITY npakTnyecky He OTIMYAOTCS.

AxycTHdecKkne CBOMCTBA MaTepHasa ONPENEINSIOTCS OTHOLIEHHEM CKOPOCTEH PaclpoCTpaHEHHs MPOAOIBHBIX V,
U MOIEPEUHbIX V, BOJH, 3aBUCAIINM 0T ko3 uiuenta [Tyaccona:

v /vy =1 =2v)/2(1 - ) ()
oy
Ecnn ju1s 0OBIYHBIX M30TPONHBIX MaTEPUAIOB OTHOLIEHHE V, / V, He IIPeBbIaeT 1/4/2, TO y ayKCETUKOB JOCTHIAeT
_
v/3/2. DM 00BsACHSETCS TOT (DAKT, YTO B ayKCETUUHBIX TIOpOMaTepraiax Kod(GOUIUEHT 3ByKOMOIIOMIEHUS U MOLYITh
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MOTEPh 3HAYUTENIHHO BBIIIEC 10 CPABHEHHIO C OOBIYHBIMU IIEHOIUIACTAMH IIPU OAWHAKOBBIX 3HAUYCHMSX MOPHUCTOCTH
W IUIOTHOCTH. Tak, 71 ayKCETUYHOTO CBEPXBBICOKOMOJIEKYIISIpHOTO nosmaTiiieHa (CBMIID) koa¢h huImeHT normomeHus
yibTpasByka gocturan 47 nb/cm, uro B 1,5 pasa Bblle, 4eM Uit OOBIYHOTO BCIICHEHHOTO MTOJIMITHIICHA.

Yacrora, 'y
9 T T ] T
8
7
* OO6prynsiii ITITY
B * Ayxkcernunslii [IITY -

KoadhunuenT nponyckanus BUOpauu

| | | 1
GSO 60 70 80 20 100 110 120 130 140 150

Pucynox 3 — Koaghghuyuenmeoi nponyckanus eubpayuu (T) 06viunozo
u aykcemuunoeo IITY npu maneix amniumyoax 6030yscoenus [4]

Ha pucynke 4 mpoaeMOHCTPHPOBAHBI AKCIIEPUMEHTAIBHBIE U PACUETHBIC PE3yNIBTAThl JJIS 3BYKOIOIVIOMIEHHUS 00-
Pas3IoB ayKCETHYHOTO (CIUIOIIHAsS JIMHMS ) ¥ 00braHOTrO (ryHKTHP) [IITY Tommunoit 26 MM. Cepast 06nacTs npeacTapisieT
JUCTICPCHIO MEKAY pe3ylbTaTaMy W3MEPEHHH IS IBYX CTOPOH 00pa3IoB.

Hwuskuii ypoBeHb JUCcepcHu CBUAETEILCTBYET 00 OTHOPOJHOCTH ayKCETUYHOT0 MopoMaTepuana B oobéme. 13 cpas-
HEHUS ITOKa3aTeliell MOTIONICHUsT OOBIYHBIX U ayKCeTUIHBIX [1ITY MOXHO yBUIETH, UTO TPH (POPMHUPOBAHUN TTOPUCTOM
CTPYKTYPBI C BOTHYTO# (POPMOIi siYeeK 3HAYUTEIHLHO U3MCHSIOTCSI aKyCTHYCCKUE CBOWMCTBA MaTepuaia. AyKCCTUIHBIH
ropomMarepuail iMeeT 0oJiee BHICOKHUE MOTIIONIAIONINE CBOHCTBA B HU3KOYACTOTHOM auarnaszone ;10 1500 ', Ero koaddu-
HUeHT 3ByKonontomenus gocruraet 0,6 mpu 500 I'n. ITpu Gonee BbICOKHX YacTOTax KOG (PUIMEHT 3ByKononIomeHus K,
ayKCEeTHKa BBIXOAMT Ha TUIaTO, He npeBbImas 0,7, 1o cpaBHEHUIO ¢ MakcuMabHBIM (rtoutn 100 %) moromnenneM o0brd-
HOTO TEHOMOoNInypeTana npu vactore okono 2500 I'm, mpuuém ypoBensb mornomeHus: aykcetuunoro IITY B oOpasmax
TOJIHHOM 26, 35 1 39 MM ocTaéTcst ITOYTH MOCTOSIHHBIM B auana3zone yactor 1000—4500 I'm.

KSB

Yacrora, I'1

Pucynox 4 — Koagppuyuenmui sgykonoznowenus (K,) obpasyos obvirunozo u aykcemuunozo 1111V monwunoti 26 mm [5]

Takum o0Opa3oM, CyImiecTBYeT OObllasi MOTPEOHOCTh B JANbHEHIINX HCCIEAOBAHUSAX MO COBEPIICHCTBOBAHUIO
TEXHOJIOTMH POU3BOICTRA VIl U3TOTOBJICHHSI KDY THOMACINTAOHBIX aYKCETUYHBIX CTPYKTYP, B TOM YHCIIE U C IPUMEHEHHEM
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3D-nedatn A1 CO3aHUsl 3allpOrpaMMHUPOBAHHOM MHKpPOCTPYKTYpbl Martepuana. B nuanazone uactor ot 150 nmo
2000 repir k03D GHUIIEHT 3BYKOITOTIIONICHHUS Y ayKCETUYHOTO MEHOTIOINYPEeTaHa B 3 pa3a BhIIIE B CPABHEHUH C OOBIYHBIM
MOJIMYPETAaHOM, ITO3TOMY HAaMHU MpEeIJIaracTcsl HCIIOIh30BaTh TAaKHE MaTepPHajibl B Ka4eCTBE 3BYKOMOIIONIAFOIIETO
1 IeMTI(pUPYIONIETo MaTepralia BO BHyTpeHHEH 000JI0uke TakuX cTpoeHni kak DxoJloma u DKJI, 94To 1Mo3BoIIsIeT CHU3HUTD
TOJILUHY 3aIIUTHOTO MOKPBITUS U, COOTBETCTBEHHO, MacCy U CTOMMOCTb CTPOHTENIbCTBA OPOUTAIBHOIO COOPYKEHHUS,
KOTOpas MPSIMO MPOTIOPIHOHATEHA CTONMOCTH JIOCTABKH CTPOUTEIBHBIX MaTEPHAJIOB B OIMIKHHUN KOCMOC.

To e kacaercst 1 BuOpocToiikocTu. [Ipy HCIOIB30BaHUN ayKCETHYHOTO NIEHOIOJINYpETaHa B Ka4ecTBe JeMidepa
B auanazoHe gactoT oT 60 mo 100 repi o ko3 UITHeHTy TpOITyCKHAs BUOPAIMU y ayKCETUYHOTO TICHOTIONNYpeTaHa
HaOII0AaeTCs IBYKPaTHOE MPEUMYIIIECTBO [0 CPABHEHHIO ¢ OOBIYHBIM ITEHOMOINYPETaHOM, UTO MO3BOJIUT CHU3UTH TOJI-
IIMHY BUOPO3AIIUTHEIX KOHCTPYKIUH ITPY OIOKMPOBAHUH JKWIIBIX W IPOM3BOICTBCHHBIX IIOMEIIICHUI.
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UMTONrEHETUYECKUE XAPAKTEPUCTUKN PUTOUHOUKATOPA ALLIUM CEPA
KAK TECT-KPUTEPUU 3ATPA3HEHHOCTU NO4YB PAOUOHYKITUOAMU

CYTOGENETIC CHARACTERISTICS OF THE PHYTOINDICATOR ALUM CEPA
AS A TEST CRITERIA FOR SOIL CONTAMINATION WITH RADIONUCLIDES

O. B. JlosuHckas*, T. I1. Cepzeesa’, 3.5. Kusizeea', E. T. Tumoea?
O. V. Lozinskaya*, T. P. Sergeeva*, Z.Ya. Knyazeva, E. T. Titova?

YupexdeHue obpasosaHusi «MexOyHapoOHbIlU 20CcydapCmeeHHbIU 3KOI02u4ecKult uHecmumym
umeHu A. []. Caxaposa» Bbenopycckozo eocydapcmeeHHo20 yHusepcumema, MIrOU um. A. []. Caxaposa BIY,
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2McnonHumenbHasi dupekyus bernopycckozao pecrybriukaHcko2o ¢hoHOa chyHOameHmarlbHbIX uccriedosaHul,
UL BPO®U, e. MuHck, Pecrniybrniuka bernapyck

lInternational Sakharov Environmental Institute of Belarusian State University, ISEI BSU,
Minsk, Republic of Belarus
2Executive Directorate The Belorussian Repablican Foundation For Fundamental Researh, ED BRFFR,
Minsk, Republic of Belarus

OO6cyxaaercst mpouecc MPOTEeKaHus CTaJui MUTO3a B KJIETKaX KOPHEBOW MEPHUCTEMBI y (DPUTOMHIUKATOpPA —
JIyKa perndaroro, a Takke HaJIM4ue MaToIOTUH KOPPETUPYIOLUX C IPUCYTCTBUEM XUMHUECKUX IEMEHTOB U PaIu-
OHYKJIMJIOB B ITOYBAX IKOJOTHUECKH HEPaBHOIICHHBIX KIacTepoB. OTMeUaeTcsl yBEIMUCHHE XPOMOCOMHBIX abep-
panuii B KJI€TKaX KOPHEBOW MEPUCTEMBI, IIPOPOILIEHHON HAa BOJHBIX BBITSKKAX IOYB TEPPUTOPUH, 3arps3HEHHBIX
pPafNOHYKINIAMU.

The process of the stages of mitosis in the cells of the root meristem of the phytoindicator onion is discussed, as
well as the presence of pathologies correlating with the presence of chemical elements and radionuclides in the soils
of ecologically unequal clusters. There is an increase in chromosomal aberrations in the cells of the root meristem
germinated in water extracts from soils in areas contaminated with radionuclides.

Kntouesvie cnosa: GQUTOMHAMKATOPHI, MOYBHI, TSHKETBIC METAUIBI, PAAHOHYKIHIBL, Allium cepa, XpoMOCOMHEIE
abepparuy.

Keywords: phytoindicators, soils, heavy metal, radionuclides, Allium cepa, chromosomal aberrations,
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