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BJIMSTHUS ®PUTOHIINJIOB KOMHATHBIX PACTEHU HA POCT
MUKPOOPI'AHU3MOB
PLANTS PHYTONCIDES INFLUENCE ON MICROORGANISMS
GROWTH

AHHOTAILIUA. Hccnedosanue enusanus @GumMOHYUOO8 pAacmeHull  Ha
MUKDOOP2AHUBMbL  ABIAEMCS  AKMYAIbHbIM, MAK KAK KOMHAMHble PACmeHus
CNOCOOHbL  blOENAMb  PUMOHYUOLL,  KOMOPble MONMCHO — UCHONb308aMb  OJA
npogunakmuveckux u aewedOHvix yeneti. Llenv Oaumnou pabomvl — ucciedosamv
gnuAHUE PUMOHYUO08 KOMHAMHBIX PACMEHULl HA POCH MUKPOOP2aHU3MOo8. Jlanuas

pa60ma umeem npakmuiyeckoe 3HA4YeHUue, mMaAK KAk 6 pes3ylbmame ee ObLIU
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paspabomanvl peKOMeHOayuu, Nno380AOWUE CHUSUMb YPOBEHb PACNPOCMPAHEHUS]
pecnupamopHvix uHgekyull cpeou arooel.

ABSTRACT. The research of plants phytoncides influence on microorganisms
Is topical, as houseplants are able to emit phytoncides which can be used for the
preventive and medical purposes. The purpose of this study is to investigate the
influence of houseplants phytoncides on the growth of microorganisms. This study
has practical value as the recommendations preventing respiratory infections spread
among people are presented.

KJIFOYEBBIE CJIOBA: Gdumonyuoswi, KOMHAmMHuble  pacmeHus,
MUKDOOP2AHUIMbL, PECNUPAMOPHbIE UHPDEKYUU.
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B Hacrosmee Bpems mnpoGieMa (UTOHIIUMIOB BBIPOCIA B CaMOCTOSATEIHLHOE
OMOJIOTHYECKOE YYEHHUE, pa3padaThiBA€MOE COBMECTHBIMH YCHIMSIMU OOTaHUKOB,
300JI0TOB, XUMUKOB, MUKPOOHOJIOTOB, PACTEHUEBOJOB U MEIUKOB.

N3BectHbie yuensie b. I1. Tokun (1957), A. M. I'poazunckuii (1984), roBopst 00
WCIIOJIb30BAaHUU PACTEHUN B IENSIX MPOPUIAKTHKY 3a00J€BaHUN, OTMEYAId, YTO
OOJBIIIOE  pa3BUTHE JOJDKHBI TMOJYYUTh PAOOTHI MO M3YYCHHIO OHOJOTUYECKU
AKTUBHBIX JICTYYUX BBIJICJICHUNA PaCcTeHHM, OOJajarolux 00e33apaKuBAIOIUMU U
MOBBIIIAIOIIMMH 3alIUTHBIC CHIIbI OpraHu3Ma desioBeka cBoiictBamu. [3] [4]

OUTOHIUIBI — OJWH U3 BaXXHEUIIUX (PAKTOPOB €CTECTBEHHOIO HUMMYHUTETA
pactenuii. J1o BrepBblie ObUI0 oTMedeHO b. II. TokuHbIM UM HaumboJiee TMOJHO
packpseiTo /I.JI. BepaeperckuM (1962) u ero mkosioi Ha OCHOBE KJIETOYHOM TEOpUHU
¢arouurapuoro ummynurera W.II. MenuukoBa. B.M. KozononsHckuii (1946),
XapakTepu3ysi posib (PUTOHIMIOB B 3alllUTE PACTEHHI OT BO3OyauTENei OoJie3HEH,
orMmeuaet: «Jletyune Qpakmuu GUTOHIIMIOB — ATO TEpBas JUHUS OOOPOHBI, COKU
(Heneryurie WM ManojeTyuue (pakuuv) — BTOpas JuHUS o0opoHb». [lporecc
BBIZICICHHS] (DPUTOHIIUIOB 3aBUCUT M OT TEMIEpaTypbl BO3ayxa. Tak, MOBBIINICHUE

TeMITEpaTypsl OKpy»xkaroriero Bozayxa mo 20 — 25°C cmocoOCTByeT BO3PacTaHHIO



KOHLIEHTpaluuu 3TUX coeauHeHud B 1,8 paza. IloHmwxkeHue TemmepaTypbl BO3IyXa
OTPHIIATEIIEHO CKA3bIBACTCS HA BBIJCIICHUH PACTECHISIMH JICTyUUX BellecTB. [4]

Xmopoputym o00s1ajlaeéT W 3HAYUTENIBHBIM  OAKTEPUIIUIHBIM  3PEHEKTOM.
Crneunamuctel  BcepoccHiCKOro HWHCTUTYTa JIEKAPCTBEHHBIX M apOMaTHYECKHUX
pactennii (BUJIAP) BeisicHuimu, yto 3a 24 4yaca 3TOT IIBETOK IOYTH TOJHOCTHIO
OUYMINACT BO3JAyX OT BpPEeAHBIX MHKpoopranusmoB. (Jlebema A.®D., xypenko H.U.,
UcaiiknnaA.Il, 2011 r.).

Jlpyroe  IIMPOKO  pacHpOCTPAHEHHOE  PACTEHUE, KOTOPOE  BBIJACISECT
OMOJIOTHYECKHU aKTHUBHBIC BEIIECTBa (IIUTPAHEIIOBOEC U T€PAHUEBOE Macia, a TaKKe
MEHTOJI M TEpPHEHTWI, YOMBAIOIIME CTPENTOKOKKA M CTa(UIOKOKKH), - 3TO
KOMHaTHas TrepaHb, WM MENaproHus. 3UMOW IIBETOK IIOJIMBAIOT YMEPEHHO, B
dbeBpasie-mapTe 00pe3ar0T. YAJICHHBIE BEPXYIICUYHBIE CTEOMM UCIHOIB3YIOT Kak
YePEHKHU: MX CJICTKa IMOJCYIIMBAIOT M BhICaxkuBaroT B simukd. (Akcenosa O.I'. «B
MHpE BCE B3aUMOCBsI3aHO». 2008).

OUTOHIUBI — BEIIECTBA PA3TUYHON XMMHYECKOMW MPHUPOJIbI, CBOCOOpa3HBIC
AIOXUMHKATHI pacTeHuil. OHU ObUTH OTKPBITHI B 1928 roy 0T€UeCTBEHHBIM YUEHBIM
npodeccopom B.I1. Tokunsmm (b.C. Xapuronos ,1994 ¢.79). [9]

Takum 00pa3oM, W3y4YeHHE BIUSHHUS (PUTOHIUIOB HA OPTaHU3MBI SIBIISAETCS
aKTyaJIbHBIM.

JIro00l pacTUTENBHBI OpraHu3M B MPOLECCE CBOCH >KU3HEAEATEIBHOCTH
BbIpabaThIBaE€T BEIIECTBA PA3TMYHON XUMHUYECKOM TPHUPOABI, B TOM YHUCIE U T€,
KOTOpblE TIOMOTaloT B 0Ooppr0Oe C O0O0JIE3HETBOPHBIMU  MHUKPOOPTaHU3MAaMH,
CIIOCOOCTBYIOT  BBIpAaOOTKE y pacTeHWM MMMYHUTETa TPOTUB  Pa3JIMUHBIX
3aboneBanuii. K Takum BemecTBaM OTHOCSTCS (UTOHIUABI — OHOJIOTHYECKH
aKTUBHBIC BEIECTBA, yOUBAIOUIUE WJIA MOAABIISIIONIME POCT U Pa3BUTHE HE TOJIBKO
Pa3JIMYHBIX MUKPOOPTraHM3MOB, HO W TNApPa3UTHUYECKUX YEPBEH, HACEKOMBIX —
MEPEHOCUYMKOB U BO30yauTENe MHGEKIIMOHHBIX OoJie3He. OHU BBIICISIIOTCS Kak

HCHOBpC)K)IéHHBIMI/I, TaK U MCXaHHUYCCKH Pa3pyYHICHHBIMU PACTUTCIbHBIMH TKaHAMH

(H.W. Bacunbesa, 2006). [1]



OUTOHLHIBI PA3IUYHBIX BUJIOB PACTEHHUI HE OJMHAKOBBI IO CBOEMY COCTaBY U
aeiicteuro. [lpoaykuus QUTOHIIUAOB M3MEHSIETCS B 3aBHUCHMOCTH OT C€30HA TOa,
MOYBEHHBIX M KIUMATHUYECKUX YCJIOBHM, BpPEMEHH CYTOK, CTAaJUU BETeTalUU
pacTeHuid 1 uX (U3HOIOTHUECKOTO COCTOSAHMSA. B OONBIIMHCTBE CIIy4aeB BbIACICHUE
(UTOHIIUAOB MOCJE pa3pyllieHus (HampuMep, U3MENIbYEHUs1) PaCTUTEIbHBIX TKaHEH
NpeKpallaercs B TEpPBble MUHYTHI, M JaXKe CEKyHHbl. VICKIIOUEHUEM SIBISIOTCA
JgeTy4yre (UTOHIUABI KOPHEW TUKOTO TNeoHa, oOHapyKHUBAloUIHecs naxe yepes 24
yaca, a Takke (UTOHIMABI YeCHOKa, BbiAenstomuecs cnycts 200, a unorga 700
yacoB nociie ux u3menpueHus. (bimakun C.A., Pynnunkas T.B. @UTOHIMABI BOKPYT
Hac, 2011), (b.C. Xapuronos , 1994). [14, 15]

N3 GuTOHIIUAOB BHICIIMX U HU3LIMX PACTEHUN B HACTOSIIEE BPEMS MOJTYUEHbI
MHOTHE aHTUOMOTHKH, 00JIaJalolIe PA3IMYHON aHTUMHKPOOHON aKTUBHOCTBIO: U3
yecHoka — ayutniuH. (H.M. Bacunbsesa, 2006).

B Hacrosiiee Bpemsi mpoOiema (UTOHUUAOB BBIPOCIA B CaMOCTOSTEIbHOE
Oouonornyeckoe ydenue. M3ydeHnl pa3zHOOOpa3HbIE aClEKThl MEXaHW3Ma BIUSHUA
(UTOHLIUJOB HAa OKPYXKAIOUIYIO CpPENy.

UccnenoBanus npoBoaunuchk B Teuenne 2013-2014rr. na tepputopuun MBOY
COII Ne5 r. ITeite-Ax. [ToceB MUKpOOpPraHU3MOB MPOBOJWIICS B KaOWHETax IMOCHe
y4eOHBIX 3aHATHH. YUYUThIBAIUCH pekoMeHnanuu CaHUTapHBIX HOPM M TPaBUI O
MPOBETPUBAEMOCTH KaOMHETOB. [[OBTOPHOCTH OMbITa TPEXKpaTHasl.

B kauyectBe 00BEKTOB HCCIIEIOBAHUS HCIIOJIb30BAJIUCH KOMHATHBIE PAaCTEHUS:
xmopoputym xoxinaterid (Chlorophutum comosum), memaproHuyM 30HaJIBHBIH
(Pelargonium zonale), xomeyc (Coleus blumei), Ttpaneckanmus (Tradescantia
boliviana), Tomncrsuka (Crassula moschata), KOTOPBIC JIOCTATOYHO YacTO
BCTPEYAIOTCSA B MHTEPhEPAX.

buonornyeckas xapakTepucTuKa UCCIEAYEMbIX BUIOB

Knacc: Onmnogonsabie — MONOCOTYLEDONES CewmetictBo: Jluneitasie —
Liliaceae, Pox: Xnopodurym — Chlorophutum, Bua: XmopopuTym xoxjaTblidi —

Chlorophutum comosum



JIuctes B ipuKopHEBOU po3eTke, uHeiHbie (40 X 2 cM). Bo BTOpo# nosioBuHE
JeTa, TIOCJIE I[BETEHHWs, O0O0pa3yeT JIMHHBIE, CBHUCAIOIIME IUICTH, KOTOPHIC
3aKaHYMBAIOTCS IOYEPHUMHU JIUCTOBBIMU PO3ETKAMHU. Y KOPEHSTh PO3ETKH MOXHO B
TEUEHUE BCETO roaa. XJIOPOPUTYM TEHEBBIHOCIUB, OTIMYHO TEPEHOCHUT CYXOU
BO3/lyX TIOMEIICHUA U KpaillHe peaKo Mopa)kaeTcs OOJE3HAMH U BPEAUTEISIMU
(Cemenun, 2003). [8]

Kmacc: JIsymomsapie - MAGNOLIOPSIDA wm DICOTYLEDONES,
CemetictBo: ['epanneBbix — Geraniaceae, Pox: Ilemapronuym — Pelargonium, Bun:
[Tenaproanym 3oHanbHEI — Pelargonium zonale

[[lupoxko paconpocTpaH€éHHOE pacteHue. lMeeTr  NOBOJIBHO  BBICOKHE,
pa3BeTBIEHHBIEC CTEONH, JOoCcTUTaoMKe BHICOTHI 70 cM. Ero MUCThs ¢ MpUiucTHUKAMHU
JUTHHHOYEPEIIIKOBBIC, CJIa00JIONACTHBIC, OKPYTIIO — MOYKOBUIHOW (HOPMBI, CBETIIO —
3enénble, onymeénHele. [lapannensHo Kpato JincTa mpoXoauT TéMHas mosioca. LBeTér
C paHHEW BECHBI JI0 MO3/THEH OCEHH, 00pa3ys MbIIITHBIE 30HTUKH IIBETKOB

Kitacc: OnHOMOJIBHBIE - MONOCOTYLEDONES, CewmeiicTBO:
KommenunoBeie — Commelinaceae, Pox: Tpameckanuus — Tradescantia, Bun:
Tpaneckanius OonuBuiickas — Tradescantia boliviana

BonpmMHCTBO  BHJIOB  TpaJeCKaHIIMM —  HEMPUXOTIMBBIE JIEKOPATUBHO-
JUCTBEHHBIE PACTEHUS, KOTOPhIE MOKHO BBIpAIIMBATh KaK KOMHATHBIE PACTEHUs, a
TaKk)kKe B OpamKepesX W 3UMHHX CaJax. PacTeHUs MCTONMB3YIOTCS I 0DOpMIICHUS
3UMHUX CaJI0B, HHTEPHEPOB, OKOH, a TAK)KE KaK MOYBOIIOKPOBHBIC . [6]

Kiacc: JIBy10JIbHBIE - MAGNOLIOPSIDA W DIC
OTYLEDONES,CemetictBo: SIcHoTkoBble — Lamiaceae, Pox: Koneyc — Coleus, Bu:
Koneyc batome — Coleus blumei

Pactér B 1BeTHHMKaX OTKPBHITOTO TPYHTA, KYJbTHBHPYEMOE KaK OIHOJICTHEE.
OOBIYHO B pETyNAPHBIX I[BETHUKAX: KIyMOax, pabaTkax, MapTePHbIX KOMIO3UIUAX C
3aMBICIIOBATBIM PUCYHKOM, COCTaBJIE€HHOW W3 PACTEHUM C Pa3JIMYHON OKPACKOU

muctBbl (I'optunckuii I'.b., Skosnes I'.I1. LleneOubie pactenust B komHate, 2003).



Knacc: JIsymonsasie - MAGNOLIOPSIDA wm DICOTYLEDONES,
CewmeiictBo: TonctsukoBeie — Crassulaceae, Pom: Toncraaxka — Crassula, Bunx:
Toncrsaka myckatHas - Crassula moschata.

[IpeacraBuTenu 3TOro poja KpalHE pa3HOOOpa3Hbl MO BHEIIHEMY OOJMKY.
BoNbIIMHCTBO BUIOB — MHOTOJIETHUE PACTEHUS.

[IBeTkn ManeHbkue, Oemnble, OejoBaThie, KEITOBAThIC, PEAKO KpacHbIe, OUYCHb
peako roiay0oBaThle, B KOHEUHBIX WM OOKOBBIX METEIbYaTO-30HTUKOBUIHBIX WIIU
kucTeBUIHbIX conBeTusax (I'optunckuit I'.b., SAxornes I'.Il. LleneOubie pacTeHus B
komHare, 2003).

O6opynoBanre W Matepuaibl: yamku lletpu, kond6er o6béMom oT 100 wmui,
CIUPTOBKA, XMMHYECKHE CTaKaHbl, IIMAaTeId, BaTa, mapisi, Oymara oO€pTouHas,
KapaHJall Mo CTeKIy, OUKC, METs, TpeiKa, TEpMOCTaT, IPOOUPKHU, CIUPTOBKA.

Xon paboTHI:

1. [lonroroBka u cTepuIM3aLs MUKPOOHOIOTHUECKOM OCY IbI.

JlaGoparopuyto nocyny (uamku IleTpu, KoaObl, CTakaHbl, MUIMETKHA) MOIO B
ropsi4eM MBUIBHOM PAacTBOpPE, OINOJACKHBAI0 YHCTOM BOJOW U CYIIy Ha BO3AYXE.
3aTeM yalky 3aBEPTHIBAIO B 0OEPTOUHYIO Oymary M nmomMeniaro B CyIIMIbHBIN mKad
npu Temmeparypa He Bbiure 100-105°C Ha 1,5-2 gaca (Auukees, JIykomckas, 2005).
CrieraabHbIe MIJIBI, METIIH, MIIATe N MPOKAIMBAK0 B INIAMCHHA CIIMPTOBKH. [13]

2. IIpuroroBineHre HCKyCCTBEHHON MUTATEIBLHON CPEMBI.

[Ipenapar pa3memmBairo B | JI. JUCTUIIMPOBAHHON BOABI, KUIsAYy 3 MuH. [0
MOJIHOTO pacIUyIaBiIeHUs arapa, NpopuiIbTPOBBIBAIO YEPE3 BATHO-MAPJIEBBIA (PUIBTP,
paznuMBal0 B CTEPWIbHBIE (IAKOHBI M CTEPUIIM3YIO aBTOKJIABUPOBAHUEM IPHU
TemIeparype 121°C B Teuenne 15 mus. Cpeny oxJiaxkJ1ato 10 TeMieparypsl 45 -50°C,
MepeMENINBAI0 U PA3IMBAI0 B CTEpUIIbHBIE Yaliku [leTpu, Kak 3acThUIM NMOJICYIIMBAIO
B Tepmoctare mpu 33°C B teuenue 40-60 mun. [0TOBas cpea B HaIIKax Mpo3pavHast
Wi clierka omnaneciupyomas skenroro meera  (OAO «BUOME]l» um. U.N.
MeunukoBa, uacTpykiwms, 2012). [5, 12]

3.BBIpaHII/IBaHI/Ie MHUKPOOPTaHU3MOB MCTOJIOM OCAKIICHHA U3 BO31yXa



51 ucnonb30Baj BapuUaHT METOJIMKH OMpeesieHUus (PUTOHUIUAHON aKTHBHOCTHU
AKCTPAKTOB pacTeHui, pazpadoranHoil b.I1. TokuubM. B 3TOM ciyyae onpenensercs
aKTUBHOCTH (PUTOHLIMJOB, BXOJSIIUX B COCTaB TKAHEBOT'O COKA PpAcTEHHUM. A Takxke
M CITIOJIb30Ba METO/IbI CaHUTApHO-0AKTEPUOJIOTHYECKUX UCCJIEI0BAHUM
00CeMEHEHHOCTH BO3AyImIHOU cpenbl (Metonnueckue ykazanus MYK 4.2.2942-11,
2011 c. 5). [4, 11]

JUist 3TOro s mNOdMy4YWs TKAHEBBIM COK U3 PACTEHUH MpU MOMOLIA
[IPUTOTOBJICHUSI KAIIUI[bl, PACTUPAsl JIUCThS PACTEHUI C IOMOLIBIO ITECTUKA U CTYIIKH.
OTxan yepe3 MapiIr0 HECKOJIBKO Kalellb COKa UCCIIEyEMOr0 pacTEHHUS.

IloceB MuKpoOpraHu3sMoB INpou3BoAWiICs B yamku l[letpu co cpemoul myrem
IPSIMOTO TIOCEeBa(C pa3HOM CTEMECHBIO 03EJICHEHHOCTH).

Tabmuna 1. Mccnenyembie 0OBEKTHI.

Ne xabunera KonuuecTBo pacteHuit XapakTepuCTHUKa
No 38 (kaOuHeT OMOJIOTHN) 32 Ozenenen
Ne 45 (kaOMHET XUMUH ) 8 YacTtuaHO O3eJIeHeH, -
No 37(kaOUHET UCTOPUH ) — 0 OTCYTCTBYET 03€JIEHEHUE

KOHTpPOJIbHAS MPooba.

Pexpeanys mexny 0 OtcyTcTBYET

kabuueramu No42-45 O3€JICHEHUE

[Ipy mnoMoOImM CTEpUIIBHOTO IINPHLA, OPOIIAI0 MO OTACIBHOCTH YallKu
DKCTPAKTAMH COKOB pacTteHui. Yamky oTkpbiBato Ha 10 MUHYT, 3aTeéM NPOTOHSIO
Yyepe3 BO31yX03a00pHUK, 3aKphIBa0, 3aBOPAYMBal0 B OyMary u MHKYOUPYIO B OMKC C
ropsiaeit rperkoii 37°C 1 oTBOXY B 6ak maboparopuio ®YIITCOH r. ITeite-Sx, rie
Jajgee UHKyOUPYIO B TEPMOCTAT MPU TeMIIepaType 25-30° C. B kauecTse KOHTPOJIA
MIPOM3BOJMII MTOCEB U3 BO3Ayxa B kabuHere Ne37, B KOTOpOM OTCYTCTBOBAJIM KakKue-
100 pacTeHUsI.

Cropsl WK KJIETKM MUKPOOPTaHU3MOB, COJIEpXKAIIMECs B BO3/IyXe, OCEIal0T Ha

IIOBCPXHOCTHU MUTATEILHOM Cpcabl, IIpopacTaroT, ACIATCA U O6paSYIOT CKOIIJICHMA,



Ha3bIBa€MbIE KOJIOHMSIMU. Y CTaHOBJIEHO, 4TO 3a 10 MuH Ha momans 100 cm? ocsmeT
TO KOJIMYECTBO MUKPOOPraHU3MOB, KOTOpoe coaepxkutca B 10 i1 Bo3ayxa.

3Has KOJIMYECTBO KOJOHMM, BeIpociiux B yamike [letpu, u e€ miomans (mpu 9
cM oHa paBHa 63,6 cMm?), MOXHO pacCUMTaTh, CKOJBKO MHKpPOOPTaHHW3MOB
coaepxutcs B 10 1 Bo3ayxa. Tak, ecnu Ha miomaab, paBHyro 63,6 cM?, ocsger A
MUKPOOPTaHM3MOB, TO Ha miomagu, pasHoit 100 cm?, comepxutca X
MUKPOOPTaHU3MOB:

100+ A
X=""_""
63,6

YMHOXHUB MOJNy4YeHHBIM pe3ynprar Ha 100, onpenensioT colaepiaHue
Mukpoopranu3moB B 1 M* (wim B 1000 1 Bo3myxa) (ompejesieHHe KOHIEHTPAIMU
MUKPOOPTaHU3MOB B HccienyeMoMm Bosayxe) (AnmkeeB B.B., Jlykomckas K.A..
PyKOBOACTBO K MPaKTUYECKUM 3aHATHIM 110 MUKpoOHosioruu) [13]

MeronoM ocaxkaeHusi U3 BO3[yXa Ha IMUTATEIbHOW Cpele MICONENTOHHOIO
arapa B uvamkax Iletpy MHOIO OBLIM BBIpAIICHBl KOJOHUU MHUKPOOPTAaHU3MOB:
Oakrepuii U rpuboB. [IpM MUKPOCKOMUPOBAHUM KOJOHUW OakTepuili B OCHOBHOM
ObUIM BBISBIICHBI OaKTEpHH poja capuuHa - Sarcina (Anukees, Jlykomckas, 2005).

Kosionnn Sarcina okpaiiieHbl B JKEITHI WM OpPAHKEBBIA IIBET, THAMETP
KoJIOHH 4-5 mMMm. Sarcina mMeer ¢GopMy KOKKOB, KIETKH CpPEIHUX pa3MepoB (2-6
MKM), BCTPEUYAIOTCSI CKOTUICHUSAMH 110 4-8 KJIETOK BMecTe. Sarcina — a’po0, IIHpoKo
pacpoCTpaHEHHBIN B OYBE U BO3AYXE, pa3yiaracT MoueBHHY U Oenok (Bacunbena H.
U. u np., 2006). OHa xe HCHOJB30BAIACh MPU TECTUPOBAHUU (DUTOHLMIHON
AKTUBHOCTH Pa3HbIX PACTECHUM.

B pe3ynbTaTe mpoBEIEHHOIO0 UCCIEAOBAaHUS OKA3aJIOCh, YTO B 3aBUCUMOCTH OT
KOMHATHBIX PACTCHUIN HaXOAAIIMXCS B KaOWHETE KOJIMYECTBO MUKPOOPTaHU3MOB Ha
yamkax [letpu paznoe. CpegHue 1aHHbIE MOJICYETOB YKCIA KOJOHUN MPUBEIECHBI B
Huarpamme 1.

Huarpamma 1



450 B PUTOHUMAbI

400 400 400 400 TpaHAaecKaHuum
400
350
B duToHUMAbI Koeyca
300 uma, Yy

250

200
DOuUuToHUMAbI

150 nenaproHuu(repaHm)

100

50 DOuUuToHUMAbI

TONCTAHKW

OnbiTHel OnbiTHe2 OnbiTHe3 CpepHee Mpu
3HaueHune npoBeTPHBaHHH

HNcxoms W3  MONMydYEHHBIX  JAHHBIX, KOJWYECTBEHHOE  COJEPIKAHHE
MHUKPOOPTaHU3MOB 3aBUCHUT OT BHJIa PACTEHUM:

['epanp mOKa3ajia BHICOKYIO (PUTOHIMIHYIO AaKTHBHOCTH, [OJICTSSHKA HHU3KYIO
(GUTOHLIMIHYIO aKTUBHOCTh.  [IpoBeTpHBaHHME IIOMEIMICHHH -  HE3HAYUTEIHHO
YMEHBIIIACT COACP)KaHNE MUKPOOPTaHU3MOB B cpesie. B ycrmoBusx konTposts (kab. 37
0e3 11BeToB) Ha yamkax lleTtpu Beipociio B 2,1 paza Mo CpaBHEHHIO C 03€JICHECHHBIM
KaOMHETOM.

Pacuer ymcma MHKpPOOPTaHW3MOB B I mokaszan CIICYIONINE PEe3YIbTaTHl,
KOTOpBIE IPUBEACHBI B UArpaMme 2.

Juarpamma 2. CozeprkaHie MUKPOOPTaHH3MOB B | M° TOMeIIeHHSL.

70000
60000 B duToHUMALI TPAHAECKAHLMK
>0000 B PUTOHUMALI KoNeyca
40000 Y
30000 B duToHUMALI NenaproHuu(repaHm)
20000
| B PUTOHUMAbI TOACTAHKHK
10000 786
0~ B PuToHUMAbI XxNopoduTyma
Kateropwmsa 1

Pacuer wumcna MukpoopraHu3mMoB uTO momemieHne Oe3 1BetoB B 100%
COOTHOILIEHUH TOJIBEPTaeTCsl BO3ACUCTBUIO MUKPOOPTaHU3MOB. [Ipu Hanu4umu 1BeToB
CHUKAETCSl aKTUBHOCTh MUKpooprann3mMoB Ha 40%. CaMmyto BBICOKYIO (PUTOHIIMIHYIO
3¢ ()EeKTUBHOCTH TPOSBIISECT TepaHb B 25,6 pa3 BhIIE YeM camas MUHUMAalbHas -

TOJICTSAHKA.



Cpenu BeIpOCHIMX Ha NUTATENbHON Cpeie B HEKOTOPBIX yamikax Ilerpu konoHwmii
OTMEUAJINCh, KaK KOJOHHUU OakTepuil, Tak W KoJoHuu rpudoB. Cpeau rpubdoB
npeo0afanyd KOJOHUU MEHUIWUIA U MyKopa. O4YeBHUIIHO, YTO B BO3JyXE IIKOJIbI
cozepkaTcs Ciopsl rpuboB u OakTepuii. bakTepun npeobnagarot. [pmnoxenue 5.

C uenblo BBISICHEHUS HMHPOPMUPOBAHBI JIM y4Yallluecs U B3pOCIbIE O
(UTOHIIUAHBIX CBOMCTBAX paCTEHUN HaMU OBLIT MTPOBEICH COIMOJIOTMYECKHI OIpocC.

ITo pesynpTaram, KOTOPOTO BBISICHHIOCH, YTO 95% 3HAIOT O MOJOXKHUTEIHLHOM
BJIUSIHUM DPACTEHHM Ha oOpraHu3M uejoBeka, 68% cuurtaior, 4TO B HHTEphEpPE
MOMEIEHUN HEeoOXOoAMMBbl pacTeHus, 68% mpu MOKYNKM KOMHATHBIX PacTeHHUN
PYKOBOJCTBYIOTCS BHEIIHMM BHAOM pacTeHus,43% Ha BONPOC O COJEPKaHUAX
(GUTOHIIUAOB B pACTEHUAX 3aTPYAHSIOTCS OTBETUTh. He3HauuTenpHas YacTh
onpolieHHbIX - 44% ocBeOMJIEHBI O Ha3BaHUSIX PACTEHUM, HO HE 3HAIOT 00 UX
buTOHIUAHBIX cBOMCcTBaX. [Ipunoxenue 2.

Ha ocHOBaHMU NOY4YEHHBIX JaHHBIX B XOJ€ MCCIEAOBAHUSA HEOOXOAUMO
OBLJI0O  OpPOAYMATh  pELIEHWE MpoOJeMbl MO  YMEHBIICHUIO  COACpKAHUS
MUKpPOOPTaHW3MOB BHYTPHU MOMEIICHUN U peKpealnui mKojbl. Tak Obul pa3paboTaH
IIPOEKT «3eJIeHas IIKOJIa.

[locne peanu3anmu Hamero NpoekTa «3eieHas 3aluTa», a TOYHEW mocie
O3€JICHEHUS KAOMHETOB W pEeKpealuii Mbl TMPOBEIM MOBTOPHBIN MPSMOW IOCEB
MUKpPOOPTraHU3MOB. Pe3ynbTaThl mpe1ocTaBieHbl B 1uarpamme 3.

Huarpamma 3.

400
350
300
250
200
150
100 -
50 A

M KonuyecTteo
MUKPOOPraHu3moB 40
o3eneHeHun

Ne34 Ne37 Ne38 Ne45 Ned7  Pexkpeauua

I/ICXO)ISI M3 MMOJIYUYCHHBIX HAHHBIX, MPCIOCTABJICHHLIX B Ta6J'II/II_Ie, ciaenyer, 4rto

(dbuTOLMIHBIE PACTEHUS] OKa3bIBAIOT TIOJIOKUTENIbHOE JEHCTBUE Ha BO3AyX B



MOMEILIEHUH, KaK B KOMIUIEKCE C MPOBETPUBAaHUEM, Tak U 0e3 Hero. B cpeanem
03€JIEHEHHBIE KJIACCHI COAEpKaT B 2,5 pa3a MUKPOOPTraHU3MOB MEHBIIIE.

OuToHIUABl — OHOJIOTUYECKH AKTHBHBIE BEIIECTBA, OCHOBHBIM CBOWCTBOM
KOTOPBIX SIBJISIETCSI TOAABJICHUE >KU3HENEATEIBHOCTH WM Jake THOeIb MHOTHX
00JI€3HETBOPHBIX MUKPOOPraHU3MOB. OHU SIBJISIFOTCS] IPUPOJAHBIMU aHTUOMOTUKAMU,
KOTOPBIE YEJIOBEK HAYUMJICS UCIIOJIb30BATh B IPAKTUYECKUX LEIIAX.

[IpoBenenHoe HCCIEAOBaHUE MO H3YyYEHUIO BIMSIHUS JCHCTBHUS (DUTOHIIMIOB
HEKOTOPBIX KOMHATHBIX PACTEHUI HA MUKPOOPTaHU3MbI IIOATBEPIMUIN 3TU CBEJICHUSI.
OKCIEpUMEHTAIBHBIM ~ IyTeM ObUIO  JIOKa3aHO, YTO KOMHATHBIE PACTEHHUS
JNEHUCTBUTEIBHO COKPALIAIOT YUCJIO MUKPOOPTaHU3MOB B KAOMHETE.

W3 u3yuyeHHBIX KOMHATHBIX pAacTeHUU HanOoJjbliee (PUTOHLUUIHOE EHCTBUE
OKa3bIBAET rEPaAHb.

Ha ocHOBaHMM NOJIy4YEHHBIX PE3YJIbTaTOB MOKHO CAENATH CIEAYIOIINE BBIBOJBI:

1. Bce wu3yueHHble KOMHATHBIE pAcCTEHHs OO0JaJalOT aHTUOMOTUYECKUM
JNEHUCTBUEM Ha MUKPOOPTaHU3MBI.

2. MakcumaibHO 3TO CBOMCTBO MposiBiisieTcs y repanu (Pelargonium zonale).

3. B BO3agyxe KIACCHBIX TIOMEIIEHU MPUCYTCTBYIOT OakTepuu U
MUKPOCKOIIUYECKHUE TPHUOBI.

Hcxons w3 pe3yibTaToB MPOBEACHHOTO HCCIENOBaHMs, ObUIM ClIEJaHbl
CJIEIYIOLIUE BBIBOJBI:

VYpoBeHb OaKTepUaIbHOIO 3arpsi3HEHUs BO3JyXa IMOMEIIeHHUs ©Oe3 BIUSHUS
(¢buTOHIMAOB pacTeHuil coctaBisier 62893 mukpoopranusmMoB Ha 1 M3 (3Ty uudpy
cunrtaeM 3a 100 % 3arps3HeHns),

Bce wuccinenoBaHHbIE KOMHATHBIE pPAaCTEHHs: IEJIAPIOHHS  30HAJIbHAS,
TpaJieCKaHIUs, KOJEYC, TOJCTSAHKA, XJIOPOPUTYM — 00JIalal0T SAPKO BbIPAKEHHBIMU
(GUTOHLIUIHBIMU CBOMCTBaMH, YTO CKa3bIBAE€TCS HA MUKPO(dIOpE MOMELICHHA

[Ipu cpaBHEHHHU KCIOJIB30BAHHBIX KOMHATHBIX PACTEHUU OBLIO BBISIBICHO, YTO
HanOoJiee BBHICOKOM (DUTOHUUIAHOW AKTUBHOCTHIO O0Janaer mnenaproHusi (ypoBEHb

OaKTepHabHOTO 3arps3HEHUs CHIbKaeTcst Ha 99 %).
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PazpaboTanHbiif 1 peaTM30BaHHBIN MPOEKT «3eJeHas KO MOATBEPKIAET
HE00XOAMMOCTb 03€JIEHEHUS JIFOOBIX TOMENICHUH.
[Tpunoxenue 1.
[IpoBenenue 3KcriepruMeHTa.
1 neusn
1) Yamku BeicTaBsieM Ha 40 MUHYT
2) 3akpbiBaeM vamku [lerpun
3) craBUM B OMKC C TeIIoM rpenkoi(temneparypa 37 rpamycos C)
4) yBO3UM B JJAOOPATOPHIO
5) B naGoparopuu craBuM B TepmocTat(temneparypa 37 rpagycos C) Ha 18-
24 yaca
6) TOTOBUM BBITSIKKY
2 neHb
1) BeitackuBaem vamiku [letpun u3 TepMocrata
2) mpocMoTp 4aniek [leTpun, BRIPOCIH JTH KOJIOHHH?
3) ITetuieit Gepem u3 wamiek [leTpun, U ormyckaeM B BBITSDKKY
4) 3aceBaeM npoOUPKy ¢ pacreHueM Nel U cTaBUM B TepMOCTAT (TeMIieparypa
37 rpanycoB C) Ha 18-24 gaca
3 neHb
1) [IpocmaTpuBaeM e€CTh WU HET TIOMYTHEHHUSI
2) JlenaeM BbICEB Ha
1) M-II-arap
2)XK-C-arap
3) CtaBum B TepmocTar (Temnepatypa 37 rpamycos C) Ha 18-24 yaca
4 neHbp
1) [IpocmoTtp uatek [erpuu
2) IToxacuer KogOHUI
3) CpaBHHMBaEeM pe3yJIbTaThI

IIpunoxenne 2.

CouunoJsioruyeckui onpoc.
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KonuuectBo pecioneHToB - 211 yenosek.

1)Bam Bo3pact?(8-12, 13-17, 18-35,36 - ....)

W8-12 net
m13-17 net

W 18-35ner
W36 v bonee net

Baw Bo3pact?

2)Kaxk BbI cunTaeTe HeOOXOAMMBI JIM PACTCHUS B HHTEPbEPE TOMEIICHUN(I0M,

mkoja, pabora)? A) na b) ner B) He 3naro

Kak Bbl cuntaete He06X0A4MMbI 1M PACTEHMA B
MHTepbepe nomeweHun(aom, wKona, pabora)?

M a
W Het
W He 3Hawo

3) Biusror nu pactenust Ha opranusm uenoseka? A) Jla b) Her B) He 3nato

BaunatoT nn pacteHUa Ha opraHMsm

yenoseka?

W a
M Het

M He 3Hato

4) 3naere mu Brl, uto Takoe puronmuaei? A) Jla b) Her B) [Ipenmonararo

60%
40%
20%

0%

3HaeTe K Bbl, uTO Takoe ¢puTOHUMADLI?

42%

A0/
2470

M 3HaeTe v Bbl, 4TO Takoe
dbuTOHUMAbI?

[a

Het Mpennonarato
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5) Kak BeI mymaete ecth Jiu B pactenusix ¢utonnuabi? A) Jla b) Her B) He

3Haro

Kak Bbl AymaeTe eCTb 1M B pacTeHUAX
UTOHLMAbI?

W Aa
W Hert
W He 3Hawo

6) Ha uto BbI 0Opaiiaere BHUMaHKe MpU NOKyTke pactenuit? A) Ha ero

¢buronmanabie cBoiicTBa b) Ha ero Buemmauit Bug B) Ha ero neny

Ha uto Bbl 06pawaeTe BHUMaHME NpU
NMOKYMNKe pacteHuin?

70%
60%
50%
40%
30%

20% M Ha 470 BbI
10% —:.. E obpauaete
0% - T | BHUMaHKeE Npwu

&\z" W& A NOKYyNKe pacTeHuit?
W
& & &°

& >
KN 3

oS & <

& L
R NG

7) Kak BbI CHUTacCTC, (1)I/ITOHI_[PII[I)I BBIACIIICMBIC PACTCHUAMMU ITOJIOKUTCIIBHO

BIUATH Ha opranu3m uenoBeka? A) Jla b) Her B) He 3Haro

Kak Bbl cuuTaete, PUTOHUMAbI BblaeNsemble
PaCTEHUAMU NONOMUTENBHO BAWUATL HA OPraHKU3M
yenoseka?

W Aa

W Hert
W He 3Hawo

8) Brl cuutaere, apdexruHbl u putoruanbie pacrenus? A) la b) Het B)

He 3naro



Bbl cuutaete, apdekTUBHLI W dUTOUMAHBIE
pacteHua?

ma

‘ W Hert
W He 3Hawo

9) N3BecTHBI Iu BaM koMHATHBIE pacTeHUs, BhIAEIAIOMNE GUTOHITUIALI? Eciu

J1a, TO KaKue A) la b) Het

M3BecTHbl 1M Bam KOMHaTHbIE pacTeHus,
Bblgenatowme GUToHUMAbI?

100%

M N3BecTHbI K Bam
KOMHaTHbIE
50%

- . paCTEHHﬂ’
0% : | BblaenaouLme
[a Het

dbuTOHUMAbI?

HauGomee IMOIIYJIAPHBIC KOMHATHBIC PACTCHUSA 110 OTBCTaM PCCIIOHACHTOB!

Haubonee nonynApHblé KOMHATHbIE
pacTeHnA Nno oTeetTam pecnoHAeHTOB

W Haunbonee
nonynapHble
KOMHAaTHbIE
pacTeHus no
oTBETAM...

[Tpunoxenue 3.
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OuUTOHIUABI — OIUH U3 MHOTUX (PAaKTOPOB, IMOJIOKUTEIHLHO BIUSIONINX HA
MUKpOQIIOpY BO3/TyXa. O dexTuBHOCTD

(GbuTOHIUAOB B 2,5 pa3 0obIle 4eM APYyTUe Mephl!
Pacrenus ¢ nmonp30i:

1) [lenapronus 30HanbHas

2) XmopohuTyM XOXJIaThIi

3) TpaneckaHIus pa3HOI[BETHAS
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Crenuaiuct 1o oXpaHe

[Ipunoxenue 4

CTpyKTypa peaju3anuu NpoeKTa

I OKpY’KAIOIIEei CpeIbl T.
XaHTeI-Mancuiick

AJIMUHHCTpALIUS
y4e0OHOro 3aBe/IeHUs

MuxkpoOuonornyeckas

nmabopaTopus -I
OVIIT'COH

IIpenonaBarenn

VYuyamuecs

3elieHbIN OTPSAT

I'pynna
CTapIIEKIaCCHUKOB
3 yenoBeka

|

Vyamumecs 9-11 kiaccos,

I'pynna HavyanpHOU
LIKOJIBI

l

I'pynna cpennero 3BeHa
3 yemoBeka

VYyamuecs 5-9 kiraccos

CTYJIEHTHI

VYyuammuecs 1-4 kimaccoB
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[Tpunoxenue 9.

WccnenoBanust akTUBHOCTU (PUTOHIUIHBIX PACTEHHI.

[Tpunoxenue 6.
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