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Hcnonb3oBanue M 0COO0EHHOCTH KYJIbTHBHPOBAHUSA MXa cparHyMa
B OMOTEXHOJIOTHYECKOM CUCTEeMe ISl eCTECTBEHHOM (puiibTpanum,
OYHCTKH BO3/1yXa B TOPOACKHUX YCJIOBHUAX

B crarbee npesncraBieHsl pe3yIbTaThl HCCIEIO0BAHMS 0030pa JINTEPaTypPHBIX HCTOUYHUKOB 10 HCIIOJIB30BaHUIO
MXOB B Ka4eCTBE €CTECTBEHHBIX (PUIIBTPOB JUIsl OYUCTKHU BO3/IyXa B 3arpsA3HEHHBIX JOKaUUIX. Takxke mpemoc-
TaBJieHa HHpopMaIHsI 00 0COOCHHOCTSIX KyJIbTHBUpOBaHMS MXa pona CarHyMm BepTHKAIBHBIM M TOPH30H-
TaJbHBIM CIIOCO0aMU B Oyaylieil KOHCTPYKIMH OMOTEXHOJOTMYECKOH CHCTEMbI M ONHMCAaHbl HEOOXOAMMBbIC
YCIOBHS ATA AOCTIDKEHHS MaKCHMAaIbHOIO 3((eKTa O4YMCTKM BO3IyXa C HCIOIb30BAHHEM JAHHOTO BHIA
PacTUTENBHON KyIbTYphl. Pe3ynbTaTsl ncciemoBaHHs OymyT HCIIOIB30BAaHBI MPU Pa3pabOTKe yHHKATBHOTO
000pyJ0BaHUS, @ IMEHHO MIJIOTHOTO IPOTOTUIA OHOTEXHOJIOTHYECKOH CHCTEMBI — (PHUIBTPA, HCHONIB3YI0-
IIEero MOX BUJa carHyM, KaK eCTECTBEHHBIH (GDMIBTp UL OYMCTKH BO3/yXa Ha ONpPEASICHHON TePPUTOPUHL.
JlanHas pa3paboTka IpeAnonaraeT UCHoNb30BaHHEe aBTOMATH3HPOBAHHBIX CUCTEM YITPABIICHUS [UIS CO3IaHUS
HCKYCCTBEHHBIX YCJIOBUH AJISI pacTUTEIbHOM KyJIbTYphl — MXa, KOTOPBIH IO €CTECTBEHHBIM IPUYMHAM HE
MOXKET CYILIIECTBOBATh B TOPOJCKHX YCIOBHUSX. B moiarocpodnoii nepcrnekTiBe OHOTEXHOIOTHISCKHH QUIBTP
MO03BOJUT 3(PPEKTHBHO OUUCTUTH BO3JIYX, OXJIAIUTh OKPYXKAIOIIYIO Cpedy M CHH3UTh yPOBEHb IIyMa B TE€X
JIOKalUsIX, T/e, U3-3a OONBIION 3aCTPOEHHOCTH, HEBO3MOXHO MOCAUTh MHOXKECTBO JepeBbeB. B HacTosmee
BpeMs BO BCEM MHpPE TPYIIIBl yUEHBIX BBITONHAIOT UCCIELOBAHUS M ONBITHBIE Pa3paOOTKU Pa3IHYHBIX
BAapHAHTOB PEIICHHUIl, B TOM YHCIIE TEXHOJOTHIl, KOTOPHIE IO3BOJAIOT 3HAYUTEIHHO YJIYyUIIUTh T'OPO J-
CKyIO Cpelly IPHU HCIOJIb30BaHUH €CTECTBEHHBIX (IIBTPOB. lcnonk3oBaHne MXOB B Ka9eCTBE €CTECTBCH-
HOTO (DMIIBTpPA ITO3BOJIUT YCBOUTH MEJIKYIO ITBIIb, OUYMCTHTE BO3MYX M CO3aTh OJaroNpHATHOE IPOCTPAHCTBO.

Kniouesvie crnosa: mox, Charaym, OHOTEXHOJIOTHUECKU# QuibTp, Sphagnum, okpyskaromias cpejia, BEepTH-
KaJIbHOE BBIpAll[MBaHKe, KyJIbTHBUPOBAHHE MXa, OMOMOHUTOPHHT.

Beeoenue

H3meHeHne KiInMaTa SBIISCTCS cepbe3H0171 HpO6HeMOI‘/'I KaK [Jid HacCCJICHUA, TaK U JJIsI PACTUTECIBLHOTO
mupa. Cutyanus ycyryOuseTcs HOCTOSHHBIM YXYAILECHHEM KadecTBa BO3AyXa, CBA3aHHBIM C €CTECTBEHHBIM
1 UCKYCCTBEHHBIM M3MEHEHHEM KJIMMaTa. 3arpsa3HeHHe BO3[AyXa MPEACTaBisieT coO0M KOMIUIEKCHYIO MpO-
01eMy, Ha KOTOPYIO HEOOXQAUMO B3IVIIHYTh C Pa3HBIX CTOPOH. J{aHHBINH BOIIPOC 0000 OCTPO CTOHUT B KPYII-
HBIX TOPOAAX, TJe.CKOHIIEHTPUPOBAaHO OOJBIIOE CKOIUICHHE JIIOJCH, M HaOmoAaloTcsl Haubolee BBICOKHE
PHUCKH yXyIIIEHHs 340pOBbs. M3BecTHO, UTO ceroaHs MOAABISIOMIAS YacTh HACEJICHUS MHpa MPOXHUBACT B
KPYIIHBIX TOpoJaxs 3arpsA3HEHUE BO3/IyXa 3aTParuBacT BCIO OKPYXKAIOUIYIO CPELy U JKU3Hb YEJIOBEKa, a Tak-
K€ IPUBOJUT K MHOKCECTBY He6HaFOHpI/IHTHLIX HOCJIGI[CTBI/Iﬁ IJId 300pOBbs 4Y€JIOBEKA, DKOCUCTEM M KJIMMa-
Ta. 3arpsA3HUTENM BO3AYyXa, MMEIOIINE €CTECTBEHHOE MPOMCXOXKACHUE, TaK M SIBIAIOIIUECS PE3YIbTaTOM
JIEeHCTBUN aHTPOIIOTEHHBIX NCTOYHUKOB, MOTYT IEPEHOCUTHCS Ha OOJBINNE PAaCCTOSHUS W MMOKPBIBATH OOIb-
mure miIom@aan B BUJAC BJIIAKHBIX U CyXUX aTMOC(i)epHI)IX OCaJIKOB U I'PpA3HBIX YaCTHUI, YTO MPCACTABJIACT CO-
0011 ceppe3HbI (haKTOp pHCKa I 3A0POBBs YeJIOBEKA MPU BABIXaHWW WIHM MONAJaHUK B MHUILEBYIO LIEMOY-
Ky. OTO IPUBOJUT K TOMY, YTO XHUTEJIN METAIONINCOB CTPAAaloT OT CTPECCa, paKka U aljiepruy, BbI3BaHHBIMU
3arps3HerneM Bo3xayxa [1]. [na pemenns mpoOieM B KPYyIHBIX TOpOIaX HY>KHO HCIIOJIb30BaTh HECTAHIAPT-
HBIE TIOAXOJBI, TJ€ 38 OCHOBY OYAyT MPHHATHI COBpEMEHHBbIC MHKEHEPHbIE TEXHOJOrHU. B maHHOMN cTaThe
IpUBEAEH 0030p JIUTEPAaTYPHBIX UCTOYHHUKOB IO HCIOJIB30BAaHUIO MXOB, KOTOpbIE OyAyT 3alleiiCTBOBAaHbI B
Ka4yecTBE €CTECTBEHHOTO (uibTpa Al pa3pabaThiBa€MOro NMUIOTHOTO MPOTOTHIIA OHMOTEXHOJIOIMYECKOMH
cucrteMbl — QuIbTpa (1ajgee — OnoGUIBTP) AT OYMCTKU BO3MyXa Ha ONpeJielieHHOH Teppuropui. [Ipeana-
raeMoe pelieHue JeCTBYeT, Kak BO3AYIIHBIN (QPUIBTP, yCBauBAeT MEIKYIO MbLJIb, OUMINAET BO3AYX U CO3MAET
OnaronpuaTHOE MPOCTPaHCTBO. sl pasHBIX BHUIOB MXOB TpeOyIOTCS pa3HbIC YCJIOBHS CYLIECTBOBAHUS U
0COOEHHOCTH KYJIbTUBHPOBAHUS, COOTBETCTBEHHO Ba)KHO YAETUTH 0CO00€ BHUMAaHHME CO3/IaHUIO MCKYCCT-
BEHHBIX YCIIOBHM M TEXHOJIOTHSAM BBIpALIMBaHMs B FOPOJCKOI cpene. B monrocpodHoil mepcrnekTuBe BO3-
IOYLIHBIA GUIBTP HO3BOJIUT 3PPEKTUBHO OYUCTUTH BO3AYX, OXJIaIUTh OKPYKAIOLIYIO CPELy U CHU3UTH YpO-
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BEHb IIyMa B TEX JIOKAIMSX, IJIe W3-3a OONBIION 3aCTPOCHHOCTH, HEBO3MOXKHO IOCAIUTh MHOXECTBO JIe-
PEBBEB.

EBpomeiickuit  mpoekr City Tree, wundpopMamms o0 KOTOPOM  JOCTyHAa IO  CCBUIKE
https://greencitysolutions.de/en/products/citytree/, moCITy kUi IpUMEpOM JJIsl CO3IaHUS HANIETO OMOTEXHOIO-
rugeckoro ¢puiabTpa. GUIBTp codeTaeT B cede eCTECTBEHHYIO (GHIBTPAIMIO BO3ILyXa Yepe3 BePTHKAIBHBIC U
TOPH30HTAIBHBIC CTEIUIAXKU C PACTUTEIBLHON KYJIbTYpO — MXOM C JIByX CTOPOH OTPaXKJICHHBIM CTECKIIOM U C
JOBYMS 9KpaHaMU ¢ ABYX APYTHX CTOPOH JAJIsl HUPPOBOI Mpe3eHTAIHH.

Memoouxa uccneoosanuit

Hamu 6putH TIpOaHATM3UPOBAHBI HAYYHEIE Iy OIMKAITMH 3a TTOCIeqHue aBaanath jet (1996-2022 rr.) u3
0a3sl PUHII, Scopus u Web of Science st BbIOOpa MOAXOIAIIMX BHIOB MXOB, C BO3MOXHOCTBIO, TATbHE -
IIEr0 UX MCIOJIh30BAHUS, B KAUeCTBE OMOPHILTPA OUNCTKH BO3AYXA.

Peszynomamut u 06cysncoenus

Buibop pacmumenvhvix Kyiomyp — mxo6 011 buomexmosocueckozo puiompa u onucanue 3¢ppexmus-
HOCMU 8bIOPAHHBIX 8UO08 KYIbMYP

bruoTtexHonmorndeckoe MpuMEHEHHE MXOB PAa3IMIHOE. MXH HCIIONB3YIOT KaK OKCTPAKT MM BCE pacTe-
HUS JUTS Pa3MYHBIX MPOMBIIUICHHBIX TPUMEHEHH, a TaK)Ke U3BECTHO WX MPUMEHEHUE B Ka4eCTBE MPOU3-
BOJICTBEHHBIX IUIaT(GOPM IJIsl IEHHBIX META00JIMTOB MU (hapMaleBTHIECKUX OCIKOB, OMOMOHUTOPHHIA 3a-
TPS3HEHUS OKPYKAIOIIEH Cpeibl.

OnHOMf W3 MHOTOYMCIEHHBIX TPYIN CPEOd BBICIIMX PACTEHWH gBIsAETCs oTnen MoxooOpasHbie
(Bryophyta). 3TOT oThen mo KOJIWYeCTBY BHJOB YCTYIAET JIMIIb IIBETKOBBIM pacTeHHsM. MoxooOpasHbie
HMEIOT Ba)XKHOE MPAKTUUECKOE 3HaueHHe B 00pazoBaHuM (uroueHo3a. Ha cerogusmuuii 1eHs Ha TEppUTO-
puu Cpennert A3un n Kazaxcrana HAaCUUTHIBAETCS CBBIIIE THICIYH MOXOOOPAa3HBIX TAKCOHOB [2].

[Ipexxae yem onucaTh MPaKTHYECKOE NCIIOIB30BaHIE HEOOXO0IMMO ONKCaTh CIIENU(UKY MPOU3PACTAHUS
Y CTPOCHHS JAaHHOH TPYIIIBI BRICIIUX pacTeHU. MOXOBUIHBIE O0JIAI0T CIEAYIONINMH XapaKTePHUCTUKAMU:
3eJieHble Ha3eMHbIE TPaBSHHUCTBIC PACTEHHS, OCHOBHOE BETETHPYIOIIEE TEJIO MPEACTABICHO raMeTO(UTOM.
Temo Mox000pa3HBIX pacTeHHIA MPeICTaBISIET cOO0# crToeBHIIe MK cTeOeseK ¢ INCThIMU. B KauecTBe KOp-
HEBOW CHCTEMBI BBICTYNAIOT pu3oubl. PasMHoxeHue: Gecronoe u mosiosoe [3].

OCOOEHHOCTSIMH MXOB SIBJISIIOTCSl YHUKAJIBHOCTD JKU3HEAEATSILHOCTH B CIIOCOOHOCTH 3()(hEeKTUBHO CY-
[IECTBOBATh B HEOJIATOMPHUATHBIX yCIIOBHSIX. CPENbI, TAKUX KaK 3aTeHEHWE, AeQUINT BIard, OTCYTCTBHE IIIO-
JOPOJHOTO TPYHTA. DTH KauecTBa MXOB:HO3BOJSIIOT MCIOJNB30BaTh X B Ka4eCTBE MEPCIEKTHUBHON IPYIIITBI
pacTeHuid A7l 03€JICHEHUS! TEPPUTOPHH, a Tarke AJsl AEKOPaTUBHOTO 3¢ ¢eKTa Npu 03eleHeHUH JaHamad-
ToB. OHH MOTYT IPOM3pACTaTh KaK FOPH3OHTAIBHO, TaK W BEPTHKAIBHO. M0OX000pa3Hble MOTYT IpOU3pa-
CTaTh HAa KAMCHHBIX, KEPAMHUYECKHX U TPCBECHHHBIX TTOBEPXHOCTSX, PE3UHE U T.J. MXaM He HYXCH CIIe-
LHUAJBHBINA yXOJ: YKOC, TOHOJHMUTEIbHbIE Y00peHUs, MOCTOSHHBIN MOJIUB U IUIoJopoAHas rnousa. s
WX TPOM3pacTaHdus HEOOXOOMM TONBKO cyOcTpar mist 3akperuieHus [3]. J[as romapkTHYecKHWX BHIOB
MXOB, NMMPOU3PACTAINNX B CYPOBOM KinMMarte, Kak r. HypcynraH, oTMeUeH aKTHBHBIM POCT MOOEroB B
BECCHHHUI M OCEHHUW IMepuojbl roja. B cBA3M ¢ KOpOTKHMM jeToM cToiuipl KazaxcraHa mpruMeHeHHe
MXOB MO3BOJIUT O3EJCHUTH OOIIECTBEHHBIE TEPPUTOPHUU. MXH — OCHOBHOM KOMIIOHEHT YCTOWYHMBOTO
pupoTHOTO OMoreoneHno3a. OHM BBHITIOIHSIIOT pa3IMYHbIE IOYBO3ANIUTHEIE QYHKINU. Takke pacTUTENbHAS
KyJbTypa — MOX. CIOCOOHA OKa3blBaTh 3HAYHMTEIHHOC TOJIOKUTEIbHOE BIHMSHHE Ha KayecTBO OKpY-
Karollel epelbl; B YaCTHOCTH, Yepe3 aKTUBHOE MOTJIOUICHUE YIIEPOAHOrO ra3a 1 OKCHAa a30Ta M NblIb-
HBIX YaCTHI] U yBeIndeHUe OajaHca B CTOPOHY BBIAEIECHUS KUCIOpoaa. s pacTUTETsHON KyIbTyphl —
MXa CBOMCTBEHCH BBICOKHU (UIBTPYIOMHI 3JEMEHT, KOTOPHIH IMO3BOJIIET MaKCHMHU3UPOBATh aHTHOAK-
TepuaibHOC BIHMsSHUE Ha cpeny [4]. YuuThiBas OMMCAHHOE BBILIC, HA TEKYIIMH MOMEHT BO BCEM MHUPE
IPYNIBl YYCHBIX BBIMOIHSIIOT UCCIEI0BAHMS U ONBITHBIE pa3pa0OTKH pa3InYHBIX BAPHAHTOB PEIICHUM, B
TOM YHUCJIE TEXHOJOTHH, KOTOPHIE MTO3BOJIAIOT 3HAYUTENIBHO YIYUIIUTh TOPOJCKYIO CPEeAy MPHU UCIIOIB3 0-
BaHWU €CTECTBEHHBIX QUIBTPoB. OJHIM U3 MPUMEPOB SBISETCS 3aNaJHO-eBporeiickas komnanus Green
City Solutions, koTopast pa3paboTayia CUCTEMYy M3 BHJIOB 3€lIEHBIX MMaHenel mxa, Ha3biBaeMbie CityTree (ot
aHIIL. 3eleHoe 0epego), KOTopasi CIIOCOOHA BIUTHIBATH BPEIHBIE BBIOPOCH! B aTMOC(epy M OYUIATh BO3AYX B
onpexnencHHoN jokammu [1, 5]. OCHOBHOHM IeIbI0 MaHHOW pabOTHI OBLTO MCCIICOBATH PUCKU IS 3OPOBBS
JFOJIeH, TOBEPKEHHBIX BIUSHUIO OJHOW M3 OCHOBHBIX SKOJOTHYECKHX MPOOIEM COBPEMEHHOCTH — 3arpss-
HEHUIO Bo3ayxa [6]. 3arps3HéHHbI Bo3ayx Ha 90 % coctouT U3 MenkoxucnepcHoi meimm 1 Ha 10 % — u3
030Ha. MenKoucepCcHast TbLUTh WM TBEPbIC YaCTUIIBI PEICTABISIIOT OMACHOCTH IS 37I0POBBsI Jroieit [7-9].
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IIBeTkoBBIC pacTeHUs HE 3((HEKTUBHBI B KAUECTBE aKKyMYJISTHTA TBEP/IBIX YaCTHI] BO3TyXa, TaK KaK OHU
He crocoOHBI K UX HaJIe)KHOW (hukcanmu. Pa3nmudHble 4acTH pacTeHHH (JISTIECTKH, IBETKH, JTUCThS U Jp.) BbI-
MOJIHSIFOT CBOETO poja OapbepHyI0 (QYHKIHIO, MO3BOJSAA TEM CaMbIM HaKalUIMBAaTbCS TBEPABIM YacTHULAM
BO3yXa TOJNBKO Ha moBepxHocTH [10]. OmHaKo Yepe3 HEKOTOpoe BpeMsi OHU CIIOCOOHBI CHOBA ITOMAAaTh B
atMocdepy. Heo6xoanMo oTMETHTb, YTO (pU3HUECKHE W XUMHYECKUE XapaKTEePUCTHKN PACTEHUS BIHMSIOT HA
nmoTeHIuan (GuiabTpanuu MeikoaucnepcHor mein [11]. [Tomumo 3TOTO, TYCTO MpOM3pacTAIOMINE PACTEHUS
HUMEIOT 0COOCHHOCTh CO3/1aBaTh Oaphephl IS BEHTUIIALUK, TEM CaMbIM CO31aBasl YCIOBHS JAJISl HAKOIUICHUS
MenkoaucnepcHou npiu [12]. B To e BpeMs 3ejieHble HaCAXKJICHUS B IIEHTPE ropojia HaxoAsATCs Mo Mps-
MBIM BIMSHUEM Pa3IAYHBIX 3arpA3HAIOMNX (PaKTOPOB OKPYIKAIOIIEH Cpeabl, TAKMX KaK BBHICOKAs 3ara3oBaH-
HOCTB, MPOU3BOJICTBEHHBIE BHIOPOCHI B atMoc(epy, Halu4yhe HU30BITOYHOTO KOJMYECTBA BEIECTB, BKIIIO-
YarONIUX Ta3bl, OPraHNYECKUe M HEOPTraHMYECKHUE YACTHUIIbl, KOTOPHIE OTPHIATENEHO BIHUSIOT HA CIIOCO0-
HOCTh PAacCTeHHU CBSI3BIBATH TBEpHble dacTUbl. CorjacHO MccieAoBaHusIM boHHCKoro yHuBepcutera (I'ep-
MaHHs), MOX aKKyMYJIUPYET JIydlle 3arps3Hsiomue Bemectsa. Mopdoiaorus 1 aHaTOMHS MXa OTIHYAeTCs OT
LBETKOBBIX pacTeHUd. OTIMYUTENLHON YePTON SABJISAETCS OTCYTCTBUE MPOBOASAIINX TKAHEH, TAKUX KaK KCH-
nema u ¢osma. [IpoBonsmiie TkaHn 0OecTIeYNBaIOT pacTeHHE MUTATEIbHBIME BEIECTBAMH W BoJI0. Mox
Ha3bIBAIOT «KAaTHOH-OOMEHHHKOM» B CHJIy TOTO, YTO OH IIOTJIONIAeT HEOOXOIWMBIE BEIIEeCTBA M3 BO3IyXa.
HapysxHyt0 4acTh MXOB MOKpHIBaeT OakTepualibHas IJICHKa, KoTopas obecreunBaeT NOMIONMIeHNEe HEOpTaHH-
YECKUX BEIIECTB U TPAHC(POPMAIIHIO UX B OPTaHUYECKOE COCTOsTHUE [8].

B TedeHne HECKONBKHUX JIET pa3lUYHbIE BUIBI MXOB HCIIOIB30BAINCH UIA MOIX0A0B OMOMOHUTOPHHTA
JUIS U3MEpeHHs KauecTBa Bo3ayxa [5, 13—20]. Mxu 0coOeHHO MOIXOMAT, TOCKOIBKY OHH IMOTJIONIAIOT dJie-
MEHTBI U MHTATENbHBIC BEIECTBA Yepe3 CBOIO MOBEPXHOCTh HEMOCPEACTBEHHO, M3 aTMOC(EPHBIX OCAIIKOB,
OTpaXkasi TEM CaMbIM XUMHUUYECKUN COCTAB OKPYKaIOIIEeH Cpebl.

Mox Buma Orthotrichum lyellii 6511 nconb30Ban A ONpeIENEHIST KOHIIEHTPAIIMHA KATHOHOB CElEHa,
MbIbsika U kaamus [21]. [IpoBeneHHbIE UCCIIEOBaHUS O _M3YyYEHHWIO IOCIEICTBUIA BO3IEHCTBUS TpaHC-
MTOPTHBIX BEIOPOCOB Ha YenoBeka B benrpane, CepOun, mokasamm Hamuune Kouenrpamus Sb, Cu u Cr B Mo-
XOBBIX KyJbTypax (Sphagnum girgensohnii u Hypnum cupressiforme). Hanuure oOHapyeHHBIX dJIeMEH-
TOB SIBJSICTCS CJICICTBUEM BHIOPOCOB TPAHCIIOPTHBIX CPEACTB [22].

XK. BykoBuY ¥ Ipyre y4YeHble HCCIIEIOBaIN HMPUroAHOCTh Mxa Sphagnum girgensohnii must Gromar-
HUTHOTO MOHHTOpPHWHTa B ropojax benrpaga. MoxoBsie-Memiku S. girgensohnii GsiiM pasMenieHsl B Tpex
PasHBIX MHKpPOCpEJax ¢ MHTCHCUBHBIM IBM)KEHHEM aBTOTpaHcnopra. Jlons ¢peppoMarHUTHBIX 4acTHLl B 00-
pastax mxa ObUIa KOJMYECTBEHHO OIpeeieHa METOJIOM OCTaTOYHOW HaMarHMYEHHOCTH HM30TEPMUYECKON
HaceimeHHOCTH (SIRM), a n3mMepeHHbIe 3HaUEHUST CPAaBHIUBAINCH C KOHIIEHTPANeH MUKpPO3JIEMEHTOB B 00-
pastax mxa. Pe3ynpraThl moka3anu, 4to 3HaueHrs SIRM cymecTBEHHO pa3inyaluch B pacCMaTpPUBAEMBbIX
TOPOJICKUX MHUKpOCpeaax, HO OblIa OOHapy)keHa BBICOKas Koppelsiuus Mexny 3HaueHusiMu SIRM mxoB u
KoHIeHTparusMu katnoHoB Al, Ba, Co, Cr, Cu, Fe, Ni u Pb. Pe3ynpTarsl mokasanu, 9TO MOXOBBIE MEIIKH
MO>KHO HCIIOJIb30BaTh Uil (OMOMAarHUTHOTO MOHHUTOPHMHTA TEHACHIMHA MPOCTPaHCTBEHHO-BPEMEHHOTO pac-
npejieieHus 3arps3Henns Bosyxa [23].

JI. Jlasm m npyrue ydensle Ha ropojickoit yiure Kanwon B benrpane (CepOust) Taxke HccleoBald
pacnpenelieHne 3arpA3HUTENCH BO3[AyXa C IIOMOIIBIO MOXOBOro Memka Sphagnum girgensohnii.
W npumensics. MeTOM, «OTIepaTUBHON MOJIETH 3arpsS3HEeHUs YIIUIDy s TporHo3upoBanus coaepkanus NOj,
NO, NO3z,;:03, CO, BNZ u PM10. Pe3ynbrarsl 000UX METO/IOB, MOJCIIMPOBAHUS 1 OMOMOHUTOPHHTA, [TOKa-
3aJTM 3HAYUTENbHO YMEHBIIAIOIYIOCS TEHACHLIMIO 3arpsA3HUTENEH BO3/1yXa C BHICOTON. Pe3ynpTarsl mokasa-
JM, YTO METOJ MEIIKa CO MXOM MOXKET OBITh LIEHHBIM WHCTPYMEHTOM JJISl IPOBEPKH HMPOU3BOAUTEILHOCTH
Moenu [24].

Takxe cBoil Bkiaja BHeciin Maceno-MupaHia U Apyrue y4€HbIE B U3YUEHHE 3arps3HEHUs BO3JyXa C
ucnoib3oBanueM MxoB Fabriona ciliaris u Leskea angustata, monyuennsix u3 gonunsl Toinyka B Mekcuke.
I'pynma ucmonp3oBana aOCOpPOIMOHHBIA aTOMHO-CIieKTpoMeTpudeckuii aHann3 (AAC) mns ompenerneHus
katnoHoB (Cr, P, Cd u Zn). Iloxy4yennsie pe3yabTaThl MOKA3aIH, YTO CPEIHIE KOHIICHTPAINH METAIOB BO
MXax HaXOJWINCh B ClieayrolieM mopsake: Zn > Pb > Cr > Cd. OtMmeueHo, 9YTO KOHIIEHTPAINH TSHKEIBIX Me-
tayutoB ObutH BbIle y Fabrio naciliaris, yem y Leskea angustata.B pesynbraTe nmpuium K BIBOIY, 4TO KOH-
LIEHTPAIUs METAJUIOB OBLIO BEIIIE B CE30H J0XKIEH, a TAKKe MPEIMOI0KEHO, YTO HCTOYHIKOM TTOCTYTUICHUS
METAJUIOB SIBJISICTCSl aHTPOIIOTeHHBIH (akTop [25].

B PecniyOnuke Makenonus uccnenoBanust o Mxy (2005 u 2015 rr.) npooaunuces T.M. CtadunoBsim
u npyrumu. beuto momydeHo Oonee 72 oOpasioB MxoB. MeTogamMu aTOMHO-dMUCCHOHHON CIIEKTPOMETPUU C
HHIYKTHBHO CBSI3aHHOM IIJIa3MOM M aTOMHO-a0COpOLMOHHOM CIIEKTPOMETpHUH onpeaeaeHo 22 snementa (Al,
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As, Ba, Ca, Cd, Co, Cr, Cu, Fe, Hg, K, Li, Mg, Mn, Mo, Na, Ni, Pb, Rb, Sr, V u Zn). llpu cpaBHeHun pe-
3yJbTAaTOB HCCIENOBAaHUM OBTIO YCTAaHOBJEHO, UYTO MPAKTHYECKHU BCE MOTEHIIMAIBHO TOKCHYHBIE DJIEMEHTHI
(As, Cd, Co, Cr, Cu, Ni, Pb u Zn) yBenuuuirch B mpodax MxoB ¢ 2002 mo 2005 TT., HO CHU3HJIKCH B BBIOOP-
kax ¢ 2010 mo 2015 rr. [26].

M.JI. T'oynnen u IL.M. I'pun B CBOMX HCCIIEIOBAHUSX HCIIOIB30BAIM aBTOMATU3UPOBAHHYIO MYJIbTUII-
JIEKCHYIO CHUCTEMYy ra3000MeHa ISl U3MEPEeHHs YMCTOro OOMeHa YTIIEKHCIIOro Ta3a Ha MOBEPXHOCTH TpeX
TEHUCTBIX KOBBUILHBIX U TPEX OTKPBITHIX YYaCTKOB C()arHOBOTO MXa B YCIIOBHUSX €JI0BOTO Jieca B TeueHue 35
IHEH B KOHIIE BereTaIllmOHHOTo repuoaa 1995 r. B pesynbTare NpUIUIA K BBIBOTY, 9TO Ha (POTOCHHTE3 MXOM
npuxoautcs oT 10 go 50 % ob6mero mornomenus CO;, BceM jecoM. JpIxanne Ha MOBEPXHOCTH MXa COCTaB-
ns10 ot 50 10 90 % npixaHus BCEro Jieca, C YMEHBIICHUEM JIOJH B TEIUIble HOUYH, O-BUIMMOMY, U3-3a HE-
MPOTMOPIHOHAILHOTO YBETMYCHHUS HAJ3EMHOTO Jbixanust [28].

B Uramuu n Wcnanmu Sphagnum palustre, mponsBeneHHbI B GHOpEAKTOPE, MPEBOCXOIMI MECTHBIM
Pseudoscleropodium purum 1o MoTIOIIEHHIO ¥ HAKOTUICHHUIO MeTa/utoB [28]. DTu ncciemoBanus ObUIH TIPO-
BEJICHBI C MIOMOIIBbI0 «mOss spherey», YCTpoHCTBa s TAaCCHBHOTO 0TOOpa 3arpsi3HAIOMINX BELISCTB, MPEBOC-
XOJIMIIET0 TpPEeXHHE MEeToAbl u300peTeHHOTo KOoHcopiumyMom MOSS clone, ¢uHancupyemeim EC
(www.mossclone.eu) [29]. DTo yCTPONCTBO COMEPIKHUT JAE€BUTATUIUPOBAHHEIN (O€3)KH3HEHHBIM) MOX B IIPO-
CTpaHCTBE TOJION BHYTPEHHEW 1 BHEIIHEH cephl n3 nepoprupoBaHHOTO HEHIIOHA U INIACTHKA, 0OecTIeunBast
CBOOOJIHBIN MPOXOJ] BO3/IyXa M OJHOPOJHOE pacmpejaeicHue Mxa. JlanpHelinee yiIydlIeHne pacipocTpaHe-
HUSl BET€TaTUBHOTO carHyma JUIsi OMOTEXHOJIIOTUYECKOTO HCTOIb30BAHUA WA (DU3HOIOTUYECKUX U KIle-
TOYHBIX BMEIIATEIBCTB MOXKET CIIOCOOCTBOBATH HEIAaBHO pa3paboTaHHBIN METOJ pOCTa MPOTOHEMBI cparHy-
Mma [30].

Ha ocHOBaHWMH MPOBEACHHOTO JTUTEPATYPHOTO 0030pa OBLI BEIOpaH MOX poaa Charaym s NCIBITaHUS
B KQueCTBE OYMCTHTEILHOTO areHTa, Tak Kak 3TOT PO/ JIy4Ile TOLION@aeT HOHbI TshKebIX MeTamuios [18, 31].
Buomacca mxa pona Cdaraym yBennuuBaercs npumepHo B 30 pa3 B TeueHue 4 Hemeldb OMOPEaKTOPHOTO
KyJIBTHBHPOBAHUS KIOHAIBHOTO TaMeTOQOPHOTO MaTepraia. BKITO9eHHBIMH TapaMeTpamMu mporecca ObLn
MEXaHUYECKOe HANpPsUKEHHUE, MJIOTHOCTh MHOKYJIATA, coennHeHus cpeapl u pH [32]. DToT MaTepuan UCIob-
30BaJICS AJIS MOHUTOPUHTA 3arpsi3HUTENeH aTMOc(ephl MeTallaMi B 1a00paTOpHBIX dKcnepuMenTax [33], u
BIIEPBBIC OBLIO MPOJEMOHCTPUPOBAHO MOTJIONICHHE HAHOYACTHIL ITOJIUCTUPOJIA, YTO a0 BO3MOKHOCTh KOH-
TPOJMPOBATh MHUKPOIUIACTUKHA B TPECHOBOAHBIX CPEAax C MOMOIIbI0 OWOTEXHOJOTHYECKHA MOIYyYECHHOTO
topdsiHoro mxa [34].

s pa3paboTKu yHUKAIBHBIX PEIICHH C UCIIOIB30BAHUEM MXOB, H BOSHHKAIOIIWE B IaJbHEHUIIIEM BO-
MIPOCHI KYJIFTUBUPOBAaHUSI MXOB TPeOYIOT onpefielieHHbIe ONOTEXHOJIOTHUECKre U (DIOPUCTHYECKUE 3HAHUS.
Moxo000pa3Hble — 3TO TOHKasl, TUTaCTHIHAA, (PaKTypHAs U KUBas «IUIEHKa», KOTOpas crmocoOHa 0OBONIaKH-
BaTh J1100y10 hopmy. Kpome ToT0, BRIpanuBanue charnyma, MIporu3BOJACTBO OMOMAacchl carHyMa Ha mepe-
YBII&XKHEHHBIX TOP(MSIHUKAX, TOMOXKET OCTAHOBUTH BHIOPOCH TAPHUKOBBIX TA30B C OCYIIEHHBIX TOP(SIHUKOB,
YTO TO3BOJIIET JOCTHYhL COKpameHne BeiopocoB CO,. Kpome Toro, BhIpamuBanmne cdarHyma HpHU3BaHO
00ecrevnTh yCTOWYHMBBIA HCTOYHUK OMOMAcCCHl TOP(SIHOTO Mxa B KadecTBe dQQEKTHBHOW 3aMeHBI Topda,
KOTOpPBII MNO-TIPEKHEMY SBIISIETCS HAa CETONHSIIHUN JEHb CaMOM Kaue€CTBEHHOM NMUTATEJIbHOM CPEelod s
BBIpAlIMBaHMUs B TOpmKax [35], a Takxke, BeIpaliiBaHue TOP(MSIHOTO MXa, TIOMOXKET OCTAHOBHTH BBIOPOCHI
MAPHUKOBBIX Ta30B, TEM CaMbIM PEIIMB OTPOMHBIE 3KoIorndeckue mpodiaemsr [36]. CiocoOHOCT MXOB KO-
JIOHU3UPOBATh WIMPOKHIA CIIEKTP MECT OOUTaHUS (OT aHTAPKTHUYECKOH TYHAPHI JI0 TIIyOOKHX JiecoB u [1ycThI-
Hs MoxagBe) 1o3BOJIMIIa YUYEHBIM OIPEAEIUTh HOBBIE CTPATETHH M MOJICKYJISIPHBIE CXEMBI, CBS3aHHBIE C yC-
TOWYMBOCTBIO K YIABTPaGHOIECTOBOMY H3IYUIEHHUIO, COJIH, 3aCyxe 1 xomoay [37-41].

[TockonbKy Y MXOB HET KOPHEH, a TAK)KE HE UMEETCSI TPOBOJIAIIMX TKAHEH, MXU CITIOCOOHBI MOTJIOIIATh
BCcE HEOOXOAMMBIC /Il HUX MUTATENILHBIC BEUIECTBA, U B TOM YHCJIEC M 3arpsA3HSIONINE BEIIESCTBA M3 aTMO-
cheprl, KOTOpPHIC B JaIbHEHUIIIEM HAKAITUBAIOTCS B UX TKaHIX. Boibmioi o0beM TKaHeH MXa CIOCOOCTBYET
HAKOTIJICHHIO ¥ aKKYMYJISIIHH 3arPA3HSIONINX BEIIECTB: TBEP/IbIC YACTHIIBI, TSHKEIBIX META/TOB 1 T.1. [18].

Ocobennocmu KyIbmMusUposanus mxa cghacuyma

[Ipu mpoextupoBanumn O6MopHUIBTPa, HA OCHOBAHHH JIMUTEPATYPHOTO 0030pa, KyJIbTYPOH UIsl MOTJIOIIe-
HHSI YTIIEKUCIIOrO ra3a ObuT BeiOpan Mox — Sphagnum sp. Bce MOXOBbIe pacTeHusl, B 4aCTHOCTH TOP(DsHBIC
Mxu (Sphagnum sp.), mone3Hbl A7 pelieHus SKOJOTHUECKUX 3a/au, ONOMOHUTOPHUHTA 3arPS3HEHHS OKPY-
JKAFOIIEW CPeJIbl U «3eMIISIENNSDy C HEUTpabHbIM BEIOpocoM CO; Ha MOBTOPHO 3a00JI0YEHHBIX 0OJIOTaX st
00pBKOBI ¢ M3MEHEHHEM KimMarta [42].

CorracHO TEXHUYECKOMY MPOCKTY, MOX OyJIeT BBIPAIMBATHCS ABYMS METOJAAMH — BEPTUKAIBHO U TO-
PpU30HTANBHO. BepTukanbHBIN METO/ BHIpAIIMBAHUS MPEAIOIaraeT (GUKCAIMI0 MXa B MPSIMOYTOJBHBIX JIOT-
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kax rimyouHoi 3—4 cm. dukcupoBaHre OyIEeT MPOUCXOIUTH C IMMOMOIIBIO YCTAHOBKU JBYX CETOK IO TIEpH-
MeTpy JoTKa. [lepBast ceTka OyneT ycTaHOBIIeHA AJs yAep)KaHUs cyOcTpaTa, BTopas A (pUKCUpOBaHHUS ca-
MOTO PacTeHHUs] B BEPTUKAJIbHOM IOJIOXKECHUHU. B kadecTBe cyOcTpaTa OyAeT MCIOIb30BATHCS BHICYIICHHBIH
Mox Sphagnum sp. HccnemoBanusi mokaszaiu, 4uTo carHyM oOeCleYrBacT ONTHUMATbHBIC CBOWCTBA IS
OBOIIIHBIX PACTCHUH U SBJISACTCS XOPOIIei 3aMeHOH ApYyTHX CyOCTpaTOB, B OCOOCHHOCTH, MUHEPAILHOM BaThI
[43-45]. Coharnym siBisieTcs: BIaroroOMBBIM paCTEHHEM, B MPUPOJIEC MPOU3PACTACT B OOJOTUCTHIX MECTHO-
csax [46, 47]. Kpome Toro, carnym He MOKET aKTHBHO KOHTPOJIHMPOBATh CHCTEMY BOJOCHAOXKEHHS, KakK
COCYIUCTBIC PacTCHHS, W3-3a OTCYTCTBHUSA KopHE# [48]. CHcreMaTtHyeckoe OOCSCIICUCHHE BIIATOM SIBIISICTCS
00s13aTeIbHBIM yCIOBHEM. B BepTHKaIbHOM M TOPU30HTAILHOM METOJAaX BBIPAIIMBAHUS MXa YBIaKHEHUE
cyOctpara Oyzer o0ecriedeHo ¢ TOMOLIbI0 aBTOMATHYECKOTO KarelbHOro OpolleHus. B BepTHKaIbHON cuc-
TeMe BBIpAIIMBAaHUs MXa KalleJIbHOE OpoIleHre OyIeT YCTAHOBJICHO B BEpXHEH YacTu JIoTKa. B cBs3M ¢ Bep-
THUKaJHHBIM PACIIONIOKEHUEM H3JUIIKK BOJABI OyayT CTEKATh MO BIUSHHEM CHJIBI TSHKECTH CBEPXY BHH3 B
HaKOMUTENbHYIO eMKOcTh. [logada BoJbl B TOTOK OyAeT HacTpoeHa TakK, YTOObI carHyM HE OCYIIMICS U
OBLT MMOTPYXKEH BO BIAXKHBINA CyOcTpaT. HauBbicmas mpoyKTHBHOCTE OMOMacchl cparHyma JOCTUTAETCsI IPU
cTaOMIIPHOM ypOBHE TPYHTOBBIX BOJ BCETO HA HECKOJIKO CAHTHMETPOB HIDKE TOBEPXHOCTH TOP(PSHOTO Mxa
[49]. Bricota BrmaxHOTO cyOcTpaTta OyaeT coctasisith 10 1 cm [50].

B xoze uccienoBanus ObUT BBISIBICH TEMIIEPAaTYPHBINA pexuM st caraymor 3—22°C in vivo wmu 10—
20 °C in vitro [51]. /luem onTuManbHas TeMIepaTypa BO3IyxXa Ul BBIPAIIMBAHUS C(arHyma B 3aKpbITOU
cucteme spisierca 22+1 °C, Houwsto 16x1 °C, cBeToBoil mepuoj 16 4YacoB, OTHOCHUTEIHHAS BIIAXXHOCTH
85+15 %. Ilepuon BIpamUBaHUs COCTABISCT NATh MecsIeB [S0]. BiaaxHocTh Bo3myxa OyneT odecriedeHa ¢
ITOMOIIBIO BCTPOCHHOTO YBIAKHUTEIS B aBTOMATHUECKOM PEXUME.

Cdaraym criocoOeH BIHUTHIBATH B ce0s1 KOJTUYECTBO BOABI, MpeBbimatomeil B 20 pa3 cBoro maccy. Pac-
TEHHe BCerJa CTPEMHTCS PacTH IO HAIMPaBJIEHUIO K CBETY, TO eCTh BepX. CarHym HEe WMeeT KOpHEH Hmiu
PHU30HIIOB, PACTET JIMIIL BEPXHSSA 4acTh, GOPMHUPYIOTCs cTeOnn. B cBOIO odepenb HIKHSS 4acTb creOiei
oTMupaet u Tpanchopmupyetcs B Topd [52]. Ilocne orMupaHus 3HAYNTENEHON HIDKHEH YacTu cTebinelt cie-
ZyeT 3aMEHHUTH KyJIbTYPY HOBBIM ITOCEBOM.

Ccaraym oObIYHO IPOHU3PACTAET C COCYIUCTHIMH PACTEHUsIMU [53], pacTeT Mo TeHbIO BEICOKUX pacTe-
HUH 1 UX NOACTUIKOH. BonbMHCTBO BUIOB c(harHyMOB NPUCTIOCOOJICHHI K c1aboMy ocBeleHuto. Mx Touka
CBETOHACHIIIECHUS OOBIYHO HAXOIUTCS TIPU HU3KOH MIIOTHOCTH mMoToKa (hoTtoHOB (HIDKE 400 MKMOIL M-2 ¢-1
B sabopatopun) [54]. B mensx HemomymieHUs! 0)KOrOB MXOB OT HPSIMBIX COJHEUHBIX Jy4el, MexXIy IBYMs
CJIOSIMU CTEKOJ OyIyT MOHTHPOBaHBI POJLI-IITOPBI, KOTOPBIE OyIyT PeryIupoBaThCs ¢ MOMOLIBIO (OTOpPEIE.
Kpome Toro, k MxaM BepTHUKaJIbHOTO BEIPAIMBAHNUSA OYyIyT IOTOJHUTEIEHO YCTAaHOBJICHBI JIAMITBI OCBEIIlE-
HUS JUUIs1 KOMIIEHCHPOBAHUS HEIOCTaTKa CBETOBOTO AHs. Y C(arHyMOB, BBIPAIIMBAEMBIX B TOPH30HTAIEHOM
TI0JIO’KEHUH, HET JOCTyTa K €CTeCTBEHHBIM MCTOYHHMKAaM cBeTa. 1 mosToMy OHU OyAyT OCBEIIaThCs UCKYCCT-
BEHHO, CIIEIIMAJIbHBIMU JIaMIIaMH B Te4eHre 16 Jacos.

Raxnrouenue

Ha nannbrit MoMeHT B KasaxcTane oTCYTCTBYIOT TEXHOJIOTHH 110 OYHCTKE BO3/yXa C IIOMOIIBIO OHOJIO-
ruyeckoro Meroza. IlpensaraemMoe pemeHre Mo MOCTPOSHHUIO OMOTEXHOJIOTMYECKOI CHCTEMBI, I/Ie B KayecT-
BE €CTECTBEHHOIO (uibTpa OyIeT HCIOIb30BaH MOX, MMEET MHOXKECTBO IOJIOXKHUTEIBHBIX MOMEHTOB.
B nanpHelinem miaHupyeTcst pa3padOTKa U BHEIPEHUE NaHHOH CHCTEMBI, OIUPAasiCh HA OIBIT JPYTUX CTPaH.
PacturensHbIi 00BEKT — MOX cdarHyM, Mo3BoJHT 3()(HEKTUBHBIM 00pa30M OYMIIATH BO3AYX B MPHIIETAIO-
el Teppuropru. Ha BXxoze u BbIxoJe B OMOTEXHOJIOTHUECKUM GUIBTP OyAyT YyCTaHOBIICHBI NaTYUKU U3MeE-
peHHsI KadecTBa BO3/yXa, KOTOPHIE MO3BOJIAT OIEHWBATH d(PPEKTHBHOCTH pabOTH (HWUIBTPA W MPOBOANTH
aHanuTuKy. Taxke, yepe3 onpeJelieHHbIE TPOMEKYTKA BPEMEHH, MOX OyJeT OTIpaBJieH Ha HCCIICAOBaHMUS
[0 U3MEPEHHIO COJEepP KaHUsl 3arps3HAIOMIMX BeulecTB. Ha manHoM sTame mpoekTta BeAyTcst paboThl IO pas-
pabotke camoro ¢uibTpa. [lnaHupyeTcs, 4To yCTaHOBKA MO3BOJIUT 3HAYMTENBHO YIYUIIUTh KAYECTBO BO3-
noyxa.

B pamkax uccienoBaHus, MOCTPOEHA 0OLIas KOHIENLUS OMOTEXHOJIOTHUECKONH CHUCTeMbl — (puiibTpa
IUISL OYMCTKH BO3JyXa C HCIIOJIb30BAHUEM OITUMAJbHOIO M Haubonee 3((EKTUBHOTO BUAA PACTUTEIBHOU
KyJNbTYpbl — MXa c(harHymMa ¢ BO3MOXHOCTBIO aHAJIM3a YPOBHS 3arpsA3HEHUs BO3AyXa B MPHJICTAIOIIEH JI0-
KalluK, BKJII0Yas OLeHKY 3 (heKTUBHOCTH paboThl PUIBTpA.

B pesynbrare nNpoBeeHHBIX UCCICAOBAHUN ObLT BBIOpaH OMOJIOTHYECKH MPUPOIHBIN QUIBTP — MOX U3
poxa Charaym. Be16op cBs3aH ¢ MIIaCTUIHOCTHIO B TIPUMEHEHNE, KaKk OMOTEXHOJIOTHICCKOTO QUIBTPa, TaK U
C MCIOJIH30BaHUEM €T0, KaK UICTOUHHKA OMOMOHUTOPHHTA.
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3.A. UnenoBa, A.E. Epmekos, JI. Enunxan

Kana :xarpaiibinga ayansl TaOUru pUIbTpPalusiyiay ’KIHE Ta3apTy YIIiH
OMOTEeXHOJIOTUsUIBIK KYyiHeae charaym MyriH KOJAAaHy, 6Cipy epeKieaikTepi

Makanaaa MYKTep/ii JJaCTaHFaH epIep/ie ayaHbl Ta3apTy YIIiH TaOuru GUIBTp peTiHae NaiiiagaHy Typajibl
omebumeTTik ImONMyAsl 3epTrey HoTmxkenepi Oepinren. CoHpal-ak, Oosamax OMOTEXHOJOTHSUIBIK IKYHEH1
xkobanayna CdarHym TYKbBIMAAcC MYKTEpIl TiK JKoHe KeNIEHEeH OAICTepMEH J>XacaHIbl jKarjaiima ecipy
epeKIIeNIKTepl Typajbl aknapaT OepiireH jkoHe eCIMAIK OCIHIICIHIH OCHI TYpIH HaiifalaHa OTHIPHII, ayaHbI
Ta3apTyIblH MaKCHMAJbl 9CepiHe JKETy YIIH KaXeTTi JKaFiaiiaap cumarTanraH. 3epTTey HOTHKenepi
Gipereii »aOIbIKTHI, aTal alTKaHAa OMOTEXHOJIOTHSUIIBIK, JKYMCHIH TOXKIpUOENiK TYMYIriciH, siFHA Oenrii 6ip
ayMakTa ayaHbl Ta3apTyFa apHaiaraH Tabufu ¢uieTtp perinme CdarHym MYriH HaligajgaHaThIH CY3TiHI
a3ipieyne KojmaHbUIaThiH Oonmanpl. Byn o3ipiaeme eciMiaik ociHIiciHE KacaHabl JKaFdail jkacay YILIiH
ABTOMATTaHABIPbUIFaH OacKapy >KyHefepiH mnaipanaHyabl KaMTHABI, SFHH MYKTiH TaOuru cebentepMeH
KaJJIBIK OpTajla ecyl MYMKIH eMmec. ¥3aKMep3iMIi IepcreKTHBaja OHOTEXHOJNOTHSIBIK (GHIBTP ayaHb
THIMZI Ta3apTajsl, KOpIIaFaH OPTaHbl CAIKBIHAATAIbI )KOHE YJIKEH FEMapaTTap/blH apKachlHAA KeIl ararl
OTBIPFBI3Yy MYMKIH eMec xepiiep/ie Iry/pl azaiiTansl. Kasipri yaksITra OyKinoaeM OOHMbIHIIA FalbIMaap TOOBI
OpTYpJli ImemIiMAEpai, COHBIH, imTHAE TaOurd QUIBTPIEPAl mMaimanaHa OTBIPHIN, KaJAIbIK OpPTAaHBI
aiftaprblkTail )KaKcapTyFarMYMKIH/IK OepeTiH TeXHOIOTHsUIApAbl 3ePTTEy KHE IKCIIECPUMEHTAIABI d3ipiey
JKYMBICTapBIH JKYpri3yzae. -MykTepai TaOWFH cy3ri peTiHAe NalaiaHy ycakK IIaHAsl CiHIpyre, ayaHbI
Ta3zapTyFa XKoHE KOaiIbl KEHICTIK )KacayFa MYMKIHIIK Oepei.

Kinm ce30ep: myk, Charaym, OHOTEXHOIOTHUIBIK GHiIbTp, Sphagnum, KopiaraH opTa, BEpTHKAIBI 6cipy,
MYKTI KacaH[Ibl JKaFJalaa ecipy, OHOMOHHTOPHHT .

Z.A. Inelova, A.Y. Yermekov, D. Yedilkhan

Usage and features of cultivation of sphagnum moss
in a biotechnological system for natural filtration,
purification of air in urban conditions

This article presents the results of a study of a literature review on the use of mosses as natural filters for air
purification in polluted locations; provides information on the features of the cultivation of sphagnum moss
by vertical and horizontal methods in the future design of a biotechnological system; describes the necessary
conditions to achieve the maximum effect of air purification using this type of plant culture. The study results
will be used in the development of unique equipment, namely a pilot prototype of a biotechnological system
— a filter using sphagnum moss as a natural filter for air purification in a certain area. This development in-
volves the use of automated control systems to create artificial conditions for plant culture — moss, which,
for natural reasons, cannot exist in urban environments. In the long term, a biotechnological filter will effec-
tively clean the air, cool the environment and reduce the noise level in those locations where it is impossible
to plant many trees due to large buildings. Currently, groups of scientists around the world are conducting re-
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search and experimental development of various solutions, including technologies that can significantly im-
prove the urban environment using natural filters. Using mosses as a natural filter will absorb fine dust, purify
the air, and create a favorable space.

Keywords: moss, sphagnum, biotechnological filter, Sphagnum, environment, vertical cultivation, moss culti-
vation, biomonitoring.
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