W BbICLLEFO OBPASOBAHUA
POCCUNCKOW DEAEPALIMU
4 e ” i

-3

— N



Y Bac NapHwWK

3 KaKoTO marepuana?
Crexno? TTnactuk?

BoT umeHHo. 3To -

"TiwmHa", 1 5 No Hel oueHb LEH”

Poccuickuia

Hay4HBIN UeHTp
«TTprKnaaHas xumus»
8 2022 roay w3obpenu Hoskle
TOpNoNUMmepHEIe NNEHKK Ha
0CHOBE CONONUMEDPA 3TUNEHA

TETPAPTOPITUIEHD N\1

370 AeAywWwHKa TaK
wyTKUT, Knprow.

Teba enaets! TTepenait moro
6naropapHocTe mame. [a 4To mel B
feepsx To CTOMM, noitaem, s Teba

yaem yrowy.

Ha HeT, cnacubo,
Baf Knaea, kak-To
HeyaobHo.
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Mow nroBumere ¢
rpyweid v
BULLHEAT

kI NpUcaxKUBeaics, a a
yaid Haneko. NEea, kyaa
Kup gencsa?

B OKHO CHTaHym, KOTAG NPo ATIHO
ycnenwan, Ha kaxaoro cynepmeHa ecTs
CBOW KPMNTOHWUT. 3Haews, 4To, Anuca, a Tbl
Npyxoam novaule. XoTb KamabliA AeHb
NpUxoam.

370 AeAyWwKa Tax WyTKT, Ans. Bcé ytpo.

. { BecnpepbieHo. WyTuT, Tol Ha perbanky xoTen?

Tak BOT MAK, NOKa He AoWYTHUACA,




Tonkko He napHuk!
TToxanyHcTa, nycTb 3To Byper
yTo yroado, TONbKO
HE MOW TTAPHUKI

Tak v ecTb. 3T0 MoK
napHuK. OH YTo-To caenan
C MOUM MapHukom!
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AKKypaTHa,
Takeno el 8 kak-To...
no-Apyromy npeacTasnsna
cefie TROHO NOMOLWb,

310 noTomy YTo
THI elUé He Buaena
cuctemy & paboTe,

* Wa prokaaka. h’/\.‘
Hy u y aena napy -9
AeTanei

HOa yto xe 1yT
. W3 Capas Basn,

praymaews-To?

TToTomy uto
MBI €My NoKa He
CKAKEM.
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10 conHeuHas Garapes, ba. [
ﬂ COBMECTHMN CMCTEM KanensHoro

pacnpenenatbes no TPYGKAM U NONMBATL TBOK JyK UN ;
uTo y Tebs TyT, KorAa AaTHMK npocurHananpyet. KpyTo B8

KOTOPBIE OTNPABNAOT AAHHbLIE
Ha TeNeqoH 0 BAaKHOCTH.

# MUKpobo normyecrkme anmsa'rom?u‘roﬁh: KOMMOCT g
GercTpee cospesan. TToTom HACTPORO CEHCOPHYHO CUCTEMY

NPeacKa3aHMs ypoxas, YToBel no NporHo3y noroast
MOXKHO BELNO perynmpoBatb nonue. EWE moxHo
YCTAHOBMTb PEPOMOHHLIE NOBYLIKNA..

? Yro 370 30 Ky4OK :
S| Taxo? OH mow orypusl He

Wms kpacueoe. A
XAPAKTEP KAKOW?
OueHb NonNesHsIA. =i

A elWé goT,
Cmotpu. Oyman, He

npurogmTcs, a
MpUroAnnocs.

OHa HaxoaMT SiALa BpegMTEneid M 0TKNGALIBAET BHYTPE HMX
cobCcTBeHHETE AALIA. B pesynsTaTe BMECTO HOBOIA MyCeHMLLT
pa3sKBAETCA MONOAA TPMXOMPAMMA, d BPEAMTENL NorMbaeT

'3. Da-aa, Tok ceituac ¢ N
2

elE A0 TOro, KK yoneeT HaHecTh y‘LLl,BpG YPoKAHD, v"‘ﬂ‘ TEMMMLIER JAHOHHMM,

A Tereps YTo mal enae

ABTOMATULECKYHO CHCTEMY
30KPEIBAHMS BCEIA TENNMULT Mo

M Teneps He Hogo ByaeT Gerars
 OTKPLIBOTS M 3AKPEIEATH OKHA?

Lal Cucrema cama /
ONPefendT Temneparypy
W cpoBoToer
ABTOMATHMHECKM.
A vem e a Toraa Gyay
AHWMATLCS B oropone?




HonxHo #e GITh X0Tk YT0-To!
BeposaTHo, 0fHOW aHTEHHLI Mano...
MOLWHOCTM HEAOCTATOYHO .. YTo e

aenars?

TbI XoYells OTHPUBHTE MEHA Ha TOT
ceet? 4 npas? Tonsko
npeaynpexaaro, 4To A TyAd NoKa He
Toponakock!
’ fl He noHWMmaro, o

A.. a.. Hadero He Y - . Hem peup? &

penan! . : T L ’ " THI Pelns] MEHd 3aXMBO

- - 3aMYPOBATh B MOEM Ke

KoHeuHo, Het! A caenan
napHuke?

aBTOMATUYECKYHD
seHTHUNaUMIo!
Ax, BeHTUNaUMO? A Teba ceituac
pemHem npoeeHTHMpyHol

Neg, npexparw!
310 2 K1ptowy Nonpocunag nomoub.
B napHuKe BaxHo nopdepiueats Temnepartypy 24-26
rpapycoe Llenscwa. A s ycTako Gerate Tyaa-croaa, Agepw
OTKPMBGTI:. Ero mexaH1am NomoXKeT asToMATUYECKH
PeryIMpoBaTs TEMNEPATYPY.
” Toraa ... 370... HEMHOTG TBOM K TTommaopam Ha pagecTs!
NOMWACPET PAccTpouI. g ; =
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¥ i £l 3aNaHUKOBAN, KOFAQ 3AKPELNWCE

b ngepw. TeI 3Haews, Knae, 8 TepneTs He

MOTY 3AMKHYTEIE NPOCTPAHCTEA.

Bannex! Aenywka Ies, BerY
npam Xank, PasHecnu peepb

INéea, Hy kaK Taxk? Tul He
nopesanca? Tak Kanko, ToNsLKo
MBI BCE HACTPOWIIN..,

Cno KOWCTBME, TONbKO g 1 Yxe nomor. NagHo xoTe cam He
cnokoiicTemel A Ha pa3- LS il ybuncs... Perbbr nydlwe Hanosw, 3aeTpa
ABA MOYMHHO. 3 - yXy cAenaro.

Moxert, a mory
Yem-To NoMoYL?

Ha.. Crano 6ITk..
KoneuHo... Kak-
HWbYyae...
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[ KoHeuHo, MaxHo, = “% W npasaa, noyemy
ol GSM?.’KHO W BHy4ek! i \ He cerogHa? A?
c To6oi Ha { S R ; e

pur6anky? i ) -

ceroaHs
MOKHO.




1. B 2022 roay PoccuidckviA HayuHBIA LeHTp «TTPUKNAAHAS XUMUS»
OCHOBA MAEHKM — (TUTTX) npeacTasMn Hosyro paspaboTKy — PTOPNANMMEPHLIE MIEHKN,
COMOAUMEP 3TUAEHA
W TETPAGTOPSTUAEHA cos.uaufme Ha 0CHOBE COMOSIMMeEPa 3TUIeHa C TeTpagpTopaTUeHom. Ha

(ETFE). NepabLIiA B3rNaa 310 06bI4HAS NPO3payHAs NSeHKa, 0AHAKO Mo CBOMM

CBOACTBAM OHA 3HAYMTENLHO MPEBOCX0ANT NPUBLIYHEIE MATEPUANSI,

TAKWE KaK CTEKNO MM NONM3TUNEH.

T naeHas 0cobeHHoCTb HOBOIA MEHK — couYeTaHne Cpasy HECKObKUX
npenmywects. OHa nponyckaeT Ao 95 % coNHeYHoro cBeTa, Mo3TOMY
PacTeHNs NOYHaroT NPAKTUYECKW CTONBKO XKE eCTecTBEHHOro
OCBELLiEHIS, CKONbKO MO OTKPEITEIM Hebom. TTpM aTom marepuan Bo
MHOTO pas nerye cTekna, YTo No3BoNsieT CTPOUTb bonblumne
Npo3paqHLIe KOHCTPYKUMM Be3 TsxensIx meTannuyeckmx kapkacos. Eue
0AHO BAXHOE AOCTOMHCTEBO — [ONTOBEYHOCTb.

Ecnu o6bIYHbETE YKPbIBHEIE MATEPUATIEL MPUX0ANTCS MeHSTb kaxaete 4-10 net, To nneHka cnocobHa cnyxmtb Ao 30 net, coxpaHss
okono 95 % CBOMX NepBOHAYANBHLIX XAPAKTEPUCTUK. Kpome TOro, matepuan umeeT CneUmanbHLIN 3QEEKT «GHTUKANMU»: Ha ero
noBepxHoCTK He 06pasytoTcs KpynHbIE Kanan koHAeHcaTta. BmecTo 3Toro Bnara pacTekaeTcs TOHKOW NNEHKoR 1 nocTeneHHo
CTeKaeT BHU3. ITO YMEHbLIAET PUCK NOSBEHUS TPUBKOB W APYrX 3a60NEBAHUIA PACTEHUIA, KOTOPbIE YACTO BO3HWKAROT M3-3a
NOBLIWEHHOM BNAXHOCTM.

OCcHOBA NAEHKU — COMNONMMEp 3TUNEHA W
TeTpagpropaTuneHa (3T®3). TTpeactasbTe
ANWHHYHO Lienouky K13 “3seHbes”. OaHW 3BeHbs
AenaroT matepuan rmbkum (3TuneH), a apyrue TPEBYETCH OYEHb
— 0Y4€eHb YCTOMYMBLIM K BHELLHUM : 3 _ _ MHOTO 3HEPTVA.  §
BO3AENCTBUIM (TETPAPTOPITUNEH). / e )| = — e ——
Cekper B atomax @Topa. OHW obpasytoT ¢ ' : 2
Yrnepoaom 0AHY U3 CaOMbIX MPOYHLIX
XUMWYECKUX CBA3EW, U3BECTHBIX B
OPraHMYecKkoi xmummm. Ytobet paspywmts Taxyro i
cBa3b, TpebyeTcs o4eHs MHOTO IHEPTUN,

YTOBbl PA3PYWATE
TAKYIO CBSA3b,

TTo3Tomy ConNHeuHLIM yNbTpagpuroneT, 4oxab,
MOPO3, Xapa v 6OMNbLUIMHCTBO XMMUYECKNX
BeLeCTB NPAKTUYECKM He MOTYT «Criomatb»
CTPYKTYpy noJsiumepa.

MmeHHO No3Tomy CrycTs AecaTKM NeT matepuan nodTv He CTapeeT U CoxpaHseT okano 95 % cBoMX NepeoHAYANbHBIX CBOMACTB.
A 3T®3 HacToNbko NPOYEH, YTO Ero MaXHO M3roTaeNMBaTth TonwmHoi Bcero 100-300 mmukpomeTpos. 3To NpUmepHo B ABA-TPU
pasa ToJille YenoBeYecKoro Bosoca.

M3-3a TakoA manoii TONWMHETL KBAAPATHLIA METP MIEeHKU BECUT BCEro HECKOTIbKO COTEH MPaMMOB, TOT/AQ KaK TAKOM Xe nnucT
CTekna moxeT BecuTb okono 20-30 knnorpammos.

LS

. .,é",_conueum 2.310 nc{JJmocnroaaTmomuau CUCTEMA MONMBA, COCTOALWAA W3

sl - 24 nasens | conHeuHoli naHenw, koHTponnepa apsaa, akkymynaTopa u
= ol T AT L Hu3koeanbTHoro Hacoca. CcTema NMoAdET Boay U3 EMKOCT
: Yepes KanesbHEIe WIAHMM HEMOCPEeACTBEHHO K KOPHAM PACTEHWIA.
Kontponnep £ Kak oTmeuaeTcs, TakmMe cMCTeMbI MO3BONAFOT SKOHOMWTL Ao 60%
s BOALL MO CPABHEHWIO C TPAAULIMOHHEIM NOSIBOM.
ConHeyHas naHenb BeIpabaTHIBAET INEKTPO3HEPTALD ANS 3aPAAKU
akkymynaTopa. KoHTponnep ynpaenseT HACOCoM Mo 3aAdHHOMY
pacnucaHuio (Bpema U AnnTensHoCcTb Nonuea). Hacoc 3akayueaet Boay
13 BOYKK, U Yepes cucTemy TPYBOK U KanenbHUL OHA PABHOMEPHO
NocTynaeT K KopHam. [lns cHUXeHWUs AaBneHUs B KanenbHULax
NpeaycMoTpeHsI CreunanbHble peayKTopeL.
310 pelaeT npobnemy oTCYTCTBMA ACCTYNA K 3NEKTPUYECTBY HA
YAQNEHHLIX YYacTKAX (X0NMUCTAs MEeCTHOCTb, AaYn) U npobnemy
HexBaTku soAbL TT0380N159€T OPraHU30BaTL PErynNsapHLLA 3KOHO MHBIIA
nosive 6e3 yyacTus YenoseKa, AAKE B 3aCYLWNMBLIX perioHax. Cuctema He
Hukosonsrrei [EEINEES = = S TpebyeT 3ameHbI 6aTapeek W 3aTpaAT HA 3/1EKTPO3HEPrUHO.
Hacoc b 0 HGNPAMYIO K KOPHSM B Poccm n CHI nccnegoeaHus seayTcs B BM3nko-TEXHUYECKOM

i wvHcTMTyTEe M. C.A. AsumoBa (Y3bekncTaH) — paspaboTaHa qpoToTennoeas

6atapeq ANa opolUeHNs CKIOHOE.



3. YMHbBIE AATUMKM BIGKHOCTU MOHBEI, OTNPABNAKIUME AAHHLIE HA TeneqoH

370 aBTOHOMHbLIE M3MepUTESIbHbIE YCTPOIACTBA, COCTOSILME M3 BNAromepa (EMKOCTHOTO Un
PE3NCTUBHOIO), MMKPOKOHTPOINepa W moayns becnpoeoaHoi ceasn (Wi-Fi, Bluetooth nnn
GSM). OHW BTEIKAFOTCS B 3€MITHO B 30HE KOPHEIA U U3MEPSHOT 06bEMHYHO BNAXHOCTb MOYBLL B
peanbHom BpEMEHU.

Hatumk nsmepseT AM3NEKTPUYECKYHO NPOHNLIAEMOCTb TPYHTA, KOTOPAS 3GBMCKT OT
cofepxaHua soasbl. [laHHbIE nepefaroTes Ha MoBUbHOE MPUNOXEHME Yepes UHTEPHET UK
Hanpsamyto no Bluetooth. TTonb3oeatens BMAWT TeKylmMiA ypoBeHb BNAXHOCTK, a TaKXKe
MOXET NoNy4dTb YBEAOMIEHNS 0 HE0BX0AMMOCTIA NOSIMBA MM O KPUTUHECKOM
NepeckIXaHUW Noyskl, CMCTema YacTo COBMELLAETCs C ABTOMATMKOW NONMEA.

370 pelwaeT Npobnemy nepenived UK NepecyLKn MoYBLI, KOTOPYHO He 3aMeTUTh «Ha rnas».
M36LITOYHLIA NOSMB BEAET K 3arHWMBAHWIO KOPHEr W rpubkosbIm GonesHsam, HeaoCTaToK — K
yrHeTeHuo pacTa 1 noTepe ypoxas. OcoBeHHO aKTyanbHO ANa TeX, KTo npueaxaer Ha
Y4acToK peAKo, Mo3eoiss KOHTPOJIMPOBATL COCTOSHWE MOYBLI YAANEHHO U MPUHUMATDL
CBOEBPEMEHHbIE pelleHus.

B Poccuun 1 CHI® nogo6HuIe cucTemel SBNAKOTCS MO NYNSPHOIA TEMOM ANS KYPCOBLIX W
ANNNOMHLIX NPOEKTOB B TEXHMYECKMX By3ax (Hanpumep HOYpIY).

4. Kaxpaklii roa cenbckoe X03siCTBO CTANKMBAETCS C 0AHOW U TOMA Xe NPo6nemoit — HaceKko MbIe-BpeanTeN YHUUTOXAKOT YacTh
ypoxas. [lonroe Bpems rnaeHEIM cnoco6om GopbBEl € HUMK BBINM XMMUYeCKUe MHCEKTULIMALI. OAHAKO Y HUX eCTb HeAo CTATKU:
OHW MOTYT 3arps3HATL OKPYXAFOLLYHO CPERY, YHUUTOXATE He TOMIbKO BpeduTeneid, Ho U NoNe3HbIX HACEKOMBIX, HANPUMEP Nuen, a
CO BpEMEHEM CaMWN BPEAVUTENI CTAHOBATCH YCTOMUMBLIMM K XMMIMYECKMM nperapatam. TToaTomy ceroaHs ece 6onbluee
pacnpocTpaHeHue nony4aeT 61010 rM4eckuid KOHTPOb — CMOCO6 3AWMTEI PACTEHWIA C MOMOLLLFO UX eCcTeCTBEeHHLIX Bparos.

I OBHUM U3 COMBIX 3PPEKTUBHLIX MOMOLWHUKOB YEMOREKA CTANa TPUXOrpamma —

MPUX0ZPaMMa — KpouledHoe KpOLLEYHO & HaCeKOMO e pasmepom ecero okosio 0,5 munnumeTpa. HecmoTps Ha

HACEIOMOE PO AMEPOMIDERED MUHUATHOPHBIE PA3MepbI, OHA CMOCO6HA 3AWMTUTE OrPOMHLIE MAOLWAAM

okono 0,5 murnumempa! P . P PRL, i P taA
CenbCKOXO03AACTBEHHLIX KySbTYP.

Kak 3To pa6oTtaer? MHorune onacHble BpeanTenu, HANpPUMEpP N0 ACKOPKM, COBKIA MW
KYKYPY3HBIA MOTHLNEK, CHAYANA 0 TKNAALIBAOT SMLIA, M3 KOTOPLIX MO3XKe NosenskoTes
MPOX0PJIMBLIE MYCEHWLLL. VIMEHHO 0HW NOBPEXAArOT JIMCThS, CTEGNM M NN0ABI PACTEHWI.
Tpuxorpamma AeAcTByeT Ha 0 NepexeHVe: OHA HAOXO0AUT siiLa BpeauTeNnel 1 o TKNaasIsaeT
BHYTPb HUX co6cTBeHHbIe aldua. B pesynbTare BMECTo HOBOW ryceHWLLI pa3emBAeTCs Mo10Aas
TPMXOrpamma, a BpeanTenb norubaert elue Ao TOro, KAK ycrneeT HaHeCTK yuep6 ypoxaro.

Z WHTepecHo, YTo yyeHule
Tpuxozpamma He Bpedum pacmeHusMm. OHa omknadeiBaem cBou siiua BHympe Auy, P §

OHa — 3awumHux ypoxas! BpedHbix HaceKoMbix. He co3AaBANX

- ' - TPUXarpammy
WCKYCCTBEHHO. 3To
Hacexomoe eceraa

CyuwlecTeoeano e

npupoge, a

aji CMeumnanmcTsl Snb
AuuuHka mpuxozpamms : 05H0pymnnvl ero
pasBuBaemes BHympu ’ : o
u yusmoxaem bpedumens, [ B  oJiesHele cBoiAcTea U
ve dabas emy nosBumeca g : Hay4Yu1Cb paseoanTb B
Ha cBem. ¢,

naboparopusix.

Ons storo BeIpawWMBaroT 630 NACHYHO 3EpPHOBYHO MOTb, AMLIA KOTOPOIA CNYXKAT CBOEOBPA3HEIM «UHKyBaTopom» Ang
Tprxorpammer. TTocne passmTns HOBOTO MOKOMIEHWMS MOE3HLIX HACEKOMBIX WX BLIMYCKAFOT HA NOSS MMeHHO TorAd, koraa
BpPeAWTENW HAYMHAKOT OTKNAALIBATL sidla. Bnaroaaps 3Tomy MUNNMOHLI NPUPOAHBLIX 3AWUMTHUKOB OKA3LIBAKOTCA B HYXHOM MecTe
N B HYXHoe Bpems,

Ho Kak onpeaenvTb MOMEHT, KOTAA NOPA BEINYCKATL TPUXOTpammy? [1ns 3T0ro MCMob3yHOT (PePOMOHHLIE JIOBYLLIKA,
SepomoHil — 3T0 0CobbIe BEWecTsa, C MOMOLLLHO KOTOPLIX HACEKOMLIE HAX0AST ApYr Apyra. YUeHble HayuMnuch Co3AaBaTh MX
MCKYCCTBEHHO M MOMELLATb B CreLmanbHbIe NoByLWKX. TTo KoNMYECcTBY NOMMAHHBIX HACEKOMBIX CNELMANnMCTLI 0npeaenstoT
HQYAN0 MAccoBOro MOSENEHWs BpeanTenei U BeIOMparoT o NTUMAsibHoe Bpems ANs BLIMYCKa TPUX0rpammel. Takoi noaxon
no3sonser 60poThCs C BPEANTENIMN MAKCUMANBHO IPPEKTUBHO 1 €3 NILHEro NMPUMEHEHNS XMMUYECKMX CPeacTs.

TnaeHoe npermyLLecTso 61MoNOrMUEcKoro KOHTPOIS 3aKHKOUYARTCS B TOM, YTO OH He HapyliaeT NMpyupoAHoe pasHoBecKe.
Tpuxorpamma nopaxaer TONbKO SiALI 0 NpeAeneHHLEIX BMA0B BpeanTeneil 1 coBeplieHHo Ge3onacHa Ans YenoBeKd, XMBO THBIX,
pacTeHWid U HacekombIX-onbLNTeNei. TTocne Toro Kak YMcneHHoCTb BpeanTeneid ymeHblIdeTcs, COKPalaeTcs U KoNIM4YecTBo
CAMOIA TPUXOTPAMMBI, MOCKONbKY €4 NMPOCTO He XBaTaeT MW,

B Poccum buonorvyeckne meToabl 3aWMTEI PACTEHWIA GKTUBHO PA3BMBAFOTCSA YKe MHOTO neT. OoHWUM 13 BeAyLIMX HayYHLIX
UeHTpoB senseTcs BecepoccuiAcknia MHCTUTYT 3awmnThr pacTeHunia (BM3P) 8 Camkr-TleTepbypre, rae nayyakoT nonesHsIX HaCEKo MbIX
1 pa3pabaTsIBArOT COBPEMEHHBIE TEXHOMOMMN MX NMPUMEHEHUs B CeNbCKom Xo3aiicTee. MiccnenosaHus B 3Toih 06nacTi Takxe
npoeoAaT PoccuiAcKWiA rocyaapcTBeHHBIN arpapHerii yHueepcuteT — MCXA umeHu K. A. Tummpsaseea, KybaHckuia
roCyAdpCTBEHHEI arpapHLIii yHUBepcuTeT, Horocubnpckmii rocyaapcTBeHHBIN arpapHLIA yHUBepcUuTeT U THomeHCKMiA
roCyAApCTBEHHBLIN YHUBEPCUTET, FAe roTOBAT CMELUMAnMCToB Mo 6MoNorMUeckoi salmTe pacTeHUiA.



5. Kaxasii aeHe nroam BhlﬁpGChIBﬂl-OT OpraHU4ecKkre 0TX0AbI 0HYUCTKK 0BOLWEN K PPYKTOB, NACTbS, CKOLWEHHYHO TPABY W NWLLEBbIE
octatkm. Ecam oHM nonaaakoT Ha CBANIKY, TO pasnararoTcs 6e3 AOCTYNA KMCNopoada v BEIAENAHOT METAH — 04WH M3 NAPHUKOBBIX

rasoe. I‘opaa.qo nonesHee NpeepatiTbh TAKME OTXO0AbI B KOMNOCT — HATYpanbHoe ynoﬁpeHMe, KoTopoe yny4ywaer nnogopoaue
MOYBbLI.

KOMI'IOC'I"VIPMGHVIG — 3TO ecTecTBeHHLIN npouecc, B KOTOpOM FNAeHYHD ponbt MFpakOT MMNNAApPABI MMKPOOPTAHM3MOEB! GGKTEPIAVI 4
MUKPOCKO NMYecKkume FPMGbI‘ OHn nepepﬂﬁﬂThIBﬂl-OT pPacTuTenbHeIE OCTATKK, NPEBpPALLAN UX B GOFCITYHJ AMTAaTesbHbIMW BELWECTEAMN
maccy. OpHako B APUPOOHBLIX YCNOBUEX 3TOT MPOLIECC MOXET 30HNMATEL HECKONBKO Mecsues.

YTo6bI ycKopuTh pasnoxeHue, yyeHele paspabotanu mmvkpobanornyeckme akTMBATOPLI — MPEenapatkl ¢ Mo1e3HEIMM
MWKPOOPraHM3mammn. Mx moxHo CPAaBHWTL C A0 MOJNTHUTENbHOW «6puranoii paboTHMKOB»: Yem Bonblue 6akTepuit HaunHaeT
nepepabaTbIBaTh OPraHMKY C CAMOTO Ha4ana, Tem GbICTpee NosydaeTcs roToBkIA KamnocT. ONHU MUKPOOPraHW3MEI paclliennaroT
caxapa u 6enku, Apyrve — Uennkonosy, N3 KoTOpPor COCTOAT NNCTbs, CTebnn 1 ApesecHsIe BoNOKHA. Pa6oTas BmecTe, OHU

3HaYUTeNbHO YCKOPSHOT mpouecc.
Bo epema akTmeHoro

KOMMOCTMPOBAHWS Temneparypa
BHYTPU KOMMOCTHOW Ky4M MoXeT
Aocturate 50-70 °C. Bnaroaaps
3Tomy norubaroT mHoruve
6onesHeTBOpHLIE
MWKPOOPraHU3MBI, CemeHa
COPHSIKOB U siiLla BpeanTenei, a
HenpUSTHLIN 3anax CTaHOBUTCS
3HaumTenbHo cnabee.

KAK 3TO PABOTAET:

1. Mukpobst npobywaarores

2. Ouwv paznarator
OpraHu4ecKue oTXoAb!

3. Buigenserca tenno,
naroreHsl YHUITOKAIOTCA

4. Bet nonyyaete nuTaTenbHbli
komnoct!

Wccneporannsa B 3Toih o6nactv akTmeHo BeayTes u B Poccui.

OaHUM 13 BefyLIMX HayYHLIX LeHTpoB sensetcs BecepoccuiickniA HayuHo-MccneaoBaTENbCKMIA MHCTUTYT CEenbCKOXO3sACTBEHHOM
murpobuanorvm (BHUMCXM) s CaHkT-TTetepbypre. Paspa6oTKoM 3K0N0rMYHLIX 6M0TEXHONArMIA TaKkxKe 3aHMMaroTCs yHeHbIe
Poccuiickoro rocyaapcTseHHoro arpapHoro yHueepcuteta — MCXA vmenn K, A. Tumumpsasesa, KyGaHckoro rocyaapcTseHHoro
arpapHoro yHUBEpcuTeTa WU APYrvx Hay4YHBIX OpraHW3auMii.

6. ﬂpeACTthTe, YTO BbI 3aX0AMNTE HOYbLIO B CAA U BUOWTE, KAK HAO AEPEBbAX MAMKO CBETATCS 9610KM NNK ApYyrve nnoAael. EIJ.IE
HeaaeHo 3To 3By4yano 651 KaK PAHTACTMKA, HO COBpemMeHHbIe 61oTEXHONOTN y*e No3eonaroT CO3AA4BATb PACTEHMS, KOTOPEIE

cnocobHbI n3ny4arb CO6CTREHHBIN CBeT,
CEKPET 3TOro ABMEHNS HasbIBaeTca 6uoNFoMUHECUEHUMS — cnocobHOCTb HMUBLIX

BuonoMuHecueHuUs

CNocobHOCTL KMBLIX OpraHu3MoB
CaMOCTOATENLHO MPOW3BOAMTDL CBET.

OpPraHM3MoEB CaAMOCTOATENEHO NPOM3BOANTE CBET. B Np1poAe ee MOXKHO BCTPETHUTE Y
CBETNAYKOEB, HEKOTOPLIX FPHSOB, MOPCKUX 0PraHU3MOEB U GCIKTEPMI:L HGHPHME‘.P, CBETNAYOK
CBETUTCH ﬁﬂﬂl'OJJ.CIPSI ocoboi xMmMYecKoin peaxkummn: cnevnanbHoe BewecTeo NoungpepuH

COEAMHSETCS C KACIOPOAOM MPW YYACTMM (PEPMEHTA NFOUMQEPA3b, U YAcTb 3HEprim
rpeepalaercs & ceerT.

YueHble pelimnm Cnosb3oBaTh 3TOT NPUPOAHLIN MEXAHWU3M W NepeHecT ero B
pacTeHus. [1ns 3Toro oHW M3y4aroT reHbI 0praHn3moB, KOTOpbIE YMEIOT CBETUTLCS, U
pobaensroT Heobxoammere ydacTkn [HK B reHom pacteHwid. B pesynbrare pacteHve
HaymHaeT BEIpabaThIBaTh CoHCTBEHHLIE CBETAMECS BEWECTRa WU PepPMEHTLI, KoTopbIe
3anycKaroT NpoUecc ceeYveHuns.,

Mopckue
OpraHu3Mbl

bakTepuu

OpaHUM U3 HanpaefeHWn Takmx
MCCNEeAoBaHWA CTANM FEHETUYECKM
MOANPUUMPOBAHHLIE PACTEHNS W MNOALT,
KOTOPbLIE MOTYT CBETUTLCS B TEMHOTE,
Hanpwumep, yyeHsle cosgasanm ceeTsmecs
TabayHLIe pacTeHu s, AeKopaTUBHEIe
KyfbTYpbI, @ B NocneAHWe roasl NoSBMIUCh
BKCI'IGPVIMGHTI:I C NNoA0BLIMM PCICTBHMQMVI.

MHTepec ydeHEIX 3aKkNtoYHAETCS HE TONbKO B HEOOLIYHOM BHEWHEM 3PEeKTe, Ho 1 B MPAKTUYECKOM MPUMEHEHWNI TEXHONOTN.
3ayem Booble HyXHbI cBeTamecs pacTeHns?

OAHa W3 FNABHLIX MAEH — MCNONb30BATHL MX KAK KWUBLIE AATYMKM COCTOSHWS OKPYKaroLel cpeasl. Hanpumep, ecnin pacteHne
MCNbITHIBAET CTPECC M3-3a HEXBATKK BOAI, 6O NE3HER NN HEAOCTATKA NUTATENbHLIX BEWECTB, MHTEHCUBHOCTE CBEYEHNS MOXeT
msmeHsTbea. TTonyvaetcsa cBoeobpaaHeLIin NPUPOAHLIA MHAMKATOP, KO TopLIi criocobeH npeaynpeanTs Yenoeeka o npofneme eue o
TOro, KaK pacTeHne HaYHET 3ameTHO YBSAdTb.

Euwe oaHo Bo3mOXHOE NpUMeHeHWe — cenbcKoe Xo3aicTeo Gyayuiero. TTpeactasbTe TenuMUy, rae pacTeHns cammn «cooblaroT», uto
WM He xBaTtaeT BNarm nnu ceeta. Sepmepam He NpULWIock B6I MNOCTOSHHO NPOBEPATH KAXA0E MoJie BPYYHYHO — A0CTATOYHO 6b1no 6bl
CNeanTb 3a M3ameHeHnem 610 NorMyeckMx cUrHanoe.

OpHako co3aaHWe CBETAWMXCS (PPYKTOB — 3T0 CJI0XHas HayYHas 3agaqa. HyxHo He npocTo Ao6aBMTL B pacTeHne HyXHLIA reH, a
cAenatb Tax, YTo6kI 0HO HOPMANLHO POCNO, PA3BMBANIOCH M COXPAHSNO CBOW Mose3Hsle ceoiicTea. Kpome Toro, yyeHsre A0 mKHLT
TWaTensHo M3y4ath 6830 NACHOCTb TaKMX OPraHU3MOB 1 UX BIMSHE Ha OKPYXatoLLyko cpeay.

WccnenosaHns B 061acT 6MoTexHOMOMMIA PACTEHNIA aKTMBHO BeayTcs W B Pocchn. 3Tm 3aHMmaroTcs cneumannetsr MHctuTyTa
6nonorim reda PAH, MHcTUTyTa pruaronorim pacteHni mumenn K. A. Tummpssesa PAH, Mockoeckoro rocyaapctaeHHoro
yHuBepcuTeTa nmeHn M. B. NlomoHocoBa, a Takke psaa arpapHLIX YHMBEPCUTETOR W HAYYHLIX LIEHTPOB. YYeHbIe U3yyatoT reHeTUKY
PAcTEHWIA, MEXAHWU3MBI UX PA3BMTUS M CNOCOGLI CO3AAHMS HOBLIX MOME3HLIX CBOMCTB.



