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BBEJIEHUE

AKTYaJIbHOCTb TEMbI:

YnotpebieHne MUK ABISETCS OAHOMN U3 0A3UCHBIX MOTPEOHOCTEH YeTOBEKa.
B nmpomecce sBomonuu  Ob10  M300peTeHO (depMepcTBO, Oyarojgaps HeMy
MOSIBJISUTHCH HOBBIE COpTa W BUBI, pacTuTenbHOCTH. HO y hepmepcTBa ecth Macca
po0sIeM, KOTOpBIE pemaeT THapornonuka. M s O X0Ten U3yduTh TPUHIIAI paOOTHI
THJIPOITIOHHBIX CHCTEM M €03/1aTh Qrow box oObemunsioniuii B ced0e rpyHTOBBIA U
THJIPOTIOHHBIN CITOCOO BBIpAIIMBAHUS PACTUTEIBHOCTH. [l03BONSIONINI MPSAMO B

YCIIOBUAX T'OpOJa, BbIpalllBATh PACTCHUA.
ean padoThI:

Co3aTh aBTOHOMHBIH (DYHKIIMOHUPYIOIIHE grow bOX B KOTOpOM OBl MOKHO
OBLTO BBIPAIMBATH 3CJIEHYIO MPOAYKIIUIO MPU TOMOIIU THIPONOHHON YCTaHOBKHU
paboTaromield mo TexHoJoruu nutatenbHoro cios (NFT), a Takke Ha TPyHTOBOM
MOYBE C KaWJUISPHBIM TUIIOM YBIaxHeHUs. KOTOPBIi MOKHO ObLIO OBl pa3MEeCTUTh
B KBapTUPE U BBIPAIIMBATH paccaay, C MUHUMaIbHBIMU BMEIIATEIbCTBAMHU. Tak ke
B grow bOX OyayT BCTpoeHBI 00OTpeBaTesb, YBJIAXHHTEIb WM BEHTHIIALMS,

MO3BOJISFOIINE CO3/IaTh OJaroNpUATHBIC YCIOBUS JIJIsl PACTEHUH.
3apaun:

CO6op u ananu3 uHGpOpMAaITUU
N3yuenue u BHIOOp TUIIA TUAPONOHHOM YCTAHOBKU

Coznanue rpoybokca

A WP

Bricagka pactenuii

JTanbl peajn3anuu NpoeKTa:
N3ydeHne ruiponoHuKu
N3ydyeHre TMOB r'UIPONIOHHBIX CUCTEM

Coznanue rpoy0Ookca

Bueapenue 351eKTpOHUKH B TPOYOOKC

o &~ W D

TeCTI/IpOBaHI/Ie N UCIIPABJICHUC HECIIOJIaJOK



TEOPETUYECKAA YACTD

Y10 TaKoe ruAPONOHNKA?

I'maponmonuka — 3T0 crnoco0 BbIpalllMBaHUA pacTeHUH Ha
UCKYCCTBEHHBIX cpefax ©0e3 mnouBbl. lluTaHue pacTeHuss NOJy4aroT U3
MUTATEIBLHOIO PacTBOPA, OKPY’KaoIIero KopHu. [I[puMeHenne ruipornoHuKu
CHU)XKaeT (PMHAHCOBBIE 3aTpaThl HA 00PaOOTKY MOYBBI, 3AIIUTY OT COPHSIKOB U
BpeauTeNe, MO3BOJIIET BbIpalllMBaTh OOJbIlIee KOJUYECTBO PACTEHUM Ha
OTpaHUYECHHON IUIOHIaAM TMOocaAku. Boma W MuHepalibHble YyAOOpEeHHs
pacxXoIylOTCsl pallMOHAJIbHEE, 32 CYET UX MHOTOKPATHOI'O HCIOJIb30BaHUS.
[TosiBnsieTcss BO3MOKHOCTh YIPABIATH POCTOM PACTEHHM, MTyTEM M3MEHEHHUS
COCTaBa pPAacTBOpa MUTATEIBHBIX BEIIECTB, KOHIIEHTPALMKM KHUCIOpOJa B

pacTBOpE, UTO YBEIUUYUBAET YPOKANHOCTD.
Hcropus ruiponoHNKH

Uctopus ruaponoHuKu OepeT CBOM KOPHH €Ie C JIPEBHEr0 MHUpa.
[Ipennonaraercsa, uto 3HameHutbie Bucsume Canpl, KoTopble ObLIU
NOCTPOEHbl 1Mo  npukady JlpeBHero  BaBHUJIOHCKOrO  MpaBHUTEIS
Hapyxononocopa II mist cBoelt »KeHbI, UCIOIB30BAIM 0a30BbIC ITPUHIUTIIBI
TUAPONIOHUKH. PacTeHHs B 3TOM caJly pOCJIHM U3 BOJIbI, YTO OYEHb ITOXOXKE Ha
COBPEMEHHBIE THIPOTIOHHBIE (hePMBI

Pannee nzyyenue I'mapononuxu.

Camo cnoBO rUAPONOHKKA NOSIBUIIOCH B J{peBHel ['penun u cocTouT
U3 JIByX 4acTeil: ponos — Tpya u hydor — Boma.B mocioBHOM mepeBoje
JIpeBHETPEUYECKOTO S3bIKA, ATO CIOBO O3HAYAET «paldOoTaroIIasi BOIay.

[lepBeiM omucan mporecc nutanusi pacteHuid ¢unocod u3 JpesHeit
I'petn mo wumeHu ApUCTOTENb. ApPHUCTOTENb MO pe3yibTaTaM CBOUX
HAOJFOICHUI TIPUINET K BBIBOAY, YTO PACTEHHUSI 00OTaalOTCs KOHEYHBIMU
OPraHUYECKUMHU COCAUHEHUSIMU. APHUCTOTEIh OCTABAJICS E€IUHCTBEHHBIM
YEJIOBEKOM KOTOPBIN MBITAICS OOBSICHUTHh MPUHIIMIBI MUTAHUS PACTCHUUN

BILUIOTH 110 17 Beka Hallen 3phl.



I'mapononuxa B 17 Beke

B 17 Beke u3ydyeHMeM mpolecca NMUTAHUS KYJbTYp 3aHSJICA 3HAMEHUTBIN
roJutaiackuil yuyenoli Morann Ban I'enxpMoHT. IIpoBOas SKCIEPUMEHTHI, OH XOTEI
MOHATh, KAaKUM OOpa30oM pacTeHHUs MOJYy4YalOT MUTATEIbHBIE 3JIEMEHThl M Kak
MIPOUCXOJUT UX pocT. Ha MpoOTsIKEHNU CIEAYIOIMNX HECKOIBKMX BEKOM CXO0KHUMHU
M3YUYEHUSIMU 3aHUMANINCh Apyrue ydeHsle: Oame Mapuot, Credan Xoiic, [[xoH
Byasopn u Mapuenno Manenuru. brnarogaps ux HaOMIOJEHUSAM CTao SICHO, YTO
JUISl pOCTa KyJbTYp Ba)XXKHYIO pOJIb UTPAET KUCIOPO, a JJis IPOU3BOACTBA CBOUX
KJIETOK OHU HCIIOJIBb3YIOT XMMHUYECKUE BEILIECTBA.

I'mapononuxa B 19 Beke

[MonxBatun sctadeTy B JKETAHUU pPa3rajarh TaWHbl PACTEHUN HEMELKUUN
6otanuk u arpoxumuk FOctyc ¢on JInbux, xusmuii B 19 Bexe. OH nepBbIii BHIBEI
ONpENIENICHUE, YTO B NMUTAHUU PACTEHUS UCIOJIB3YIOT BEIIECTBA HEOPTraHUYECKOMU
npupojsl. [locinenoatemsimu JInbuxa, nemiel FO. 3akc mu ®@. Kunon BmepBeie B
UCTOPUU BBIPACTWIIM W3 CEMSIH PACTEHUs, HCIOJIb3Yys IIUTATEJbHBIA PacTBOP.
biaromaps ux ucciaenq0BaHUsAM CTaJO SICHO, KAKUE UMEHHO XMMUYECKUE 3JIEMEHTHI
pacTeHus UCIIOIB3YIOT JJIsl CBOErO pocTa U pa3Butus. [Iutarenbusiil pactBop KHona
VCIOJIB3YETCS U 0 CEH JICHb.

HoBeiif cBeT He oTCTaBas OT cTaporo B paboTe MO M3YYECHUIO MUTAHUS
pactenuii. B nauane XX Beka AMEpUKaHCKUM YYEHBIM IO UMEHHM Y uibsiM ['epukke
CTaJl OCHOBAaTejeM Teopuu ruaponoHuku. OH 06e3 Tpynaa BbIpalMBajl OBOLIU B
CHEIUATBHBIX €EMKOCTSIX, KOTOPBIE OBLITN 3aII0JTHEHBI MUTATEIHLHBIM PACTBOPOM.

I'mppononuxka B CCCP

Bo BpeMeHa COBETCKOro COr03a, NMPUMEPHO B OJHO U TOXE BpeMsa C
AMEpHKAaHCKMM Y4YeHbIM ['eHpukke, coBeTCkuEe yueHble [IpSIHHUIIHUKOB u
TumupsizeB BbIpalllUBaIM PACTEHUS B XMMHUYECKUX pacTBopax. Takum 00pazom,
rUApPONOHMKA punuia B Poccuro u nmpukunace y Hac.

Pe3ynpTaToM paOOThl MHOTMX YYEHBIX U IIPOBEACHUS COTEH IKCIIEPUMEHTOB
ITO3BOJIMJIO HAaM BHUJETh THAPOIIOHHMKY B TOM BHJE, B KOTOPOM OHA CYLIECTBYET

ceiyac.



COBpeMeHHaﬂ Ir'nApoIoOHUKAa

CoBpeMeHHasi THAPONMOHUKA CUJIBHO OTIWYaeTcs OT TOHM, 4TO ObLia
OTKpBITA HECKOJBKO BEKOB Ha3aJl. Ho MpUHIUIIBI, 3aJI0KEHHBIE YUYECHBIMH,
UCTIONB3YIOTCS U 1o cedl jAeHb. OrpoMHble THAPONOHHBIE (EepMbI
aBTOMATHU3UPOBAHBI U CITIOCOOHBI MPOU3BOAUTH TOHHBI MPOAYKTOB U OBOIICH.

BoipamuBanue pacteHuid B O€CIOYBEHHOM cpefe MPOUCXOAUT
ciaeayomuM o6pa3zoM. llepBoHayanbHO TMepesl BBIpAIIMBAHUEM CEMEHA
npoxXoAsT moAroroBku. Mx moasepraror OGapOoTHpoBaHHIO (0OOTAIEHUIO
KHUCIIOPOJIOM) M B3pAIIMBAaHUIO B 3aKpBITHIX MUHU-Temnmnax. [locrme
MOJATOTOBKHM CEMEHA YKJIAJIBIBAIOTCA B €MKOCTH, 3alI0JTHEHHbBIE MUTATEIbHBIM
pactBopoM. B 3aBHCMMOCTM OT BHJa BBIPAIIUBAEMON  KYJIBTYPhI
COCTaBJISIETCS COOTBETCTBYIOIIUN PACTBOP, BEAb KaXJIOMY BHIY PACTEHHUIO
HEO0OXOAUMBI MHANBHUIYATbHbBIE TPOTIOPIIUN XUMHUYECKUX AJIIEMEHTOB.

KaroueBbie mapameTpsl

CemeHna B TakuX pacTBOpax OBICTPO UAYT B pocT. it 61aronpusiTHOro
IPOTEKaHHUs Ipoliecca yCTaHABIMBAETCS COOTBETCTBYIOLIAsl TEMIEpAaTypa U
BJIQXXHOCTH Bo3ayxa. [loutu Bce pacTeHUs: KOM(POPTHO UYBCTBYIOT c€0s MpU
temrieparype ot 20 1o 25 rpaaycoB Lenscus. [logxoasmas B1axxHOCTh — 65-
70 MpOILIEHTOB.

Tak Kak KOpHU pacTCHUW HAXOIATCSA B BOJHOW CpeJlie, OHU HE MOTYT
camMu ce0si TMOoAIepKHBaTh, MOITOMY pPOCTKH (ukcupyrorcs. Kopresas
CUCTEMa MPHU ITOM pa3BUBAETCS CIab0, BEIb OMOPHAsS (PYHKIIUS TOTHOCTHIO
otnagaer. Het HyXbl B pa3BUTHH OOJBIINX U KPETIKUX KOPHEH, CBOOO HBIE

CHUJIBI PACTCHUA ITYCKAIOT Ha Pa3BHUTHUC CT€6J’I${, JIUCTBBI U IIJIOOO0B.

Ba:xHocThb cBeTa

Hannuue mpaBHIIBHOTO OCBEIICHUS — BaXKHBIA (paKTOp JISI OBICTPOTO
pocTa pacteHus. B 3aKpBITBIX THAPONIOHHBIX (PepMax MPUMEHSIOTCS JIAMITbI
JTHEBHOTO CBETa, YTOOBI YJOBIETBOPATH IMOTPEOHOCTh PACTEHUM B

OCBCIIICHHM. Ecau IIpaBHUJIBHO HOI[O6paTB MJINMHY CBCTOBBIX BOJIH IJIA



KOHKPETHOTO BHJa KYyJIbTYphl, mpouecc QorocuHTe3a OyAeT NpoTeKaTh KyAa
ObICTpee, W, CIENOBATENIBHO, POCT C€aMoOro pacreHus yckopurcs. Hexortopsie
pacTeHus NPEANOYUTAIOT CUHUN CIEKTP, APYIUe K€ JIy4lle pacTyT IIPU KPaCHOM
OCBELICHUHU.
ILi1rochl 1 MUHYCHI THAPOIMOHHBIX CUCTEM
Hcxoas u3 BelLIENPUBEIEHHON HH(POPMAIUKU MOKHO COCTaBUTh HATJISIHYIO

Ta6JII/II_Iy MOJOKUTCIIBHBIX U HCTATUBHBIX UCPT T'MAPOINOHUKU.

ILirochbl Munycbl
BoicTphIli pocT U Bricokoe notpedienue
POYKTUBHOCTD. AIIEKTPOIHEPTUU.
B03MOXHOCTB TIOJTHOTO Heo0xonuMocTh KOHTPOJIS
BH3YaJIbHOI'O OCMOTpA. IUTATEIBHOIO PACTBOPA.
3HAUNUTEIbHASL YKOHOMUS BOJBIL. Hu3zkas palimoHaaIbHOCTb

BbIpallTUBAHHWA HCKOTOPBIX

pacTEeHU.

ITosHBIM KOHTPOJIb POCTA.

B03M0XKXHOCTB TIOJTy4aTh ypoxKau

KPYIJIbIA TOM,.

Buambl I'MIPOINMOHHBIX CUCTEM

1) NFT (Texnuka nuTaTeJbHOTO CJI0S5)

Cucrema, B KOTOPOIl pacTEHUSI HAXOAATCS B IUIACTUKOBBIX TOPUIKAX B 00LIEM
JUIMHHOM HPPUTAllMOHHOM KaHajle, a MUTaTeJbHbIA PAcTBOP HAXOAUTCS B
MIOCTOSIHHOW LUPKYJIALINH.

[TutarenbHbIA pacTBOP MOJAETCS IOMITON C OJTHOM CTOPOHBI KaHana. CTekast

M0 KaHally TOHKUM CJIOEM, U OOMbIBas KOPHHM PACTCHHUH, MUTATEIbHBIA PacTBOP



BO3BpalaeTcs B pesepByap. [logaua pactBopa MOXKET ObITh TUKIMYHOU WITU
HENPEPHIBHOM.

HuknnyHas nojgaya 0O0ecreurBaeT JIYUIyIo a3palio KOpHEH, HO OHa
cinoxHee B peanuszanuu. Cpeau MHUHYCOB Te e MpoOJeMbl ¢
AIEKTPOCHAOKEHUEM TMOMIIBI M TO, YTO TAaKHUE CHUCTEMbI HE TMOAXOAAT IS
BBIPAILMBAHMS PACTEHUN C OOJBIION U Pa3BUTOM KOPHEBOM CUCTEMOM.

Hmenno eé s ewibpan O0na  peanuzayuu, U3-3a  8bICOKOU
aghghekmusHocmu, npocmomsl KOHCMPYKYUU U HU3KOU cebecmoumocmu no
CPABHEHUIO C OCATLHBIMU CUCEMAMU.

2)  A3pOnoHHBbIE CHCTEMBI

DTO OJHAa U3 CaMbIX TEXHOJIOTHMYHBIX CHUCTEM THUAPOIOHHOTO
KyJbTUBUpPOBaHUSA. B TakuxX yCTaHOBKaxXx KOPHU pACTCHUN HaXOJATCS B
BO3lyXe U KaXJble HECKOJbKO MHUHYT TMOJUBAIOTCA CIEIUAIBHBIM
pacTBOPOM, KOTOPBIM CHEIUANIBHO MOAOOpaH sl KOHKPETHOTO pAaCcTEeHUs U
€ro CTaJINM BhIpAILBAHUSI.

Bce 3TO ocymiecTBisieTcsl ¢ MOMOIIBIO CHENUAIBHOTO Hacoca H
TaliMepa, KOTOpBIA  3amporpaMMHpOBAaH Ha  ONPENEIEHHOE  BpeMs
cpabaThIBaHUS.

[TpuMepHO 3TO BHITISIUT Kak TPYObI ¢ GOpCYHKAMU, PACTIONOKEHHBIE
OJHA HAJ JIPYroM, Ha KaKIOW U3 HUX PACIONaraeTcs HECKOJIbKO PACTCHHUI,
Tak 9TO (OPCYHKH C BEpXHEH TpyOBbl HAXOASATCS TPSIMO HAJ KOPHIMU
HIKHETO PACTEHUS.

B TpyOnl momaercs Boma, KOTOpash MPOXOIAUT HECKOIBKO YPOBHEM
bunbTpanuu, 610K Ae3uHGEKIINN U 3aTeM, C TIOMOIIBI0 Hacoca MOJaeTcs B
YETKO PacCUMTAHHOE BpeMs Mo Tpybam uepe3 GOpCyHKH MpSMO HAa KOPHU
pactenuii. Takum 0Opa3oM, pacTeHUs OJIY4atOT BCE, UTO UM HY’KHO B CTPOTO
HY>XHOU MPOIOPLHH, Ja €IIE U B HY’)KHOE BPEMS.

Takol TEXHOJOTHUYHBIA MOJAXOJ MO3BOJISIET MAKCHUMAJIbHO PACKPBITh
MOTEHIMAl paccagbl M TOBBINIAET IIAHCHI COOpaTh OOWJIBHBIA U

Ka4eCTBEHHBIN ypoxail. C TEXHUYECKUM IPOLIECCOM BCSI CXeMa MOCTEIEHHO



nopabaTbiBaeTCs, U300PETAIOTCSI HOBBIE dHEProcOeperariue yCTaHOBKU U Oosee
THlaTeabHas TexHoJoruss ¢unbTpauuu. OJHUM K3 0€3yCIOBHBIX ILIFOCOB TAKUX
CUCTEM SIBJISIETCS BO3MOKHOCTh MHOT'O Pa3 MCIOJIb30BaTh BOY JJIsl BEIpAIIMBAHUS.

3) KameabHasi cHcTeMa

OTO BHUJ THAPONOHHOTO BBIPAIMBAHUSA, KOTOPBIM sBiIsieTcs Haubosee
pacripocTpaHeHHbIM. Kak W B MpeabIAyllieM BapuaHTe, B KaleJIbHOM CHCTEMeE
OPUCYTCTBYET HACOC C TaMEpPOM, HO OH CKOpee HY)XeH B KaueCTBE 3alacHOro
BapuaHTa. B 370l cucteme pacTBop uleT Mo OOJBIIUM TpyOam, 3aTeM pa3iuBascCh
1o 0oJyiee MEJIKUM TPyOOUKaM.

Ecnu Bapyr pactenust Oyay nmojiydaTh OOJbIIE MUTATEIILHOTO PAacTBOPA, YeM
HY)XHO, B Kall€JIbHBIX CHCTEMax €CTh CICIHAIbHBIE CHUCTEMBI ISl TTOBTOPHOTO
UCITOJIb30BaHUS BOJbI C PACTBOPEHHBIMU MUTATEIILHBIMU BEIIIECTBAMU.

[T1rocoM Takoro BBIpAIIMBAHUS SBISETCS MAaKCUMAJIBHO MPOJYKTUBHOE U
MHOTOKpPaTHOE HCIOJb30BaHUE BOJbI 0€3 TMoTepb, a Takke, HCKII0YaeT
BO3MOXHOCTh BO3HUKHOBEHUSI BOJJHOTO TOJIOJIAHUS M CTpecca y pacTeHUH, TaK Kak
K HAM MTOCTOSIHHO TTOCTYIaeT He0OX0AMMOE KOJMYECTBO KUKOCTH.

4)  IlpuJIMBHO-OTIHBHASI CHCTEMA

DTO THAPOTIOHHASI YCTAHOBKA, IJIe B OINPEACICHHOE BpPEMs , C MOMOIIBIO
YIIOMSIHYTOTO BBIIIE HAacoca C TaMepoM, HAayMHACTCS «IIPUIUB» pPacTBOpa C
MOJIE3HBIMU BEIIECTBAMH K KOPHSIM BBIpAI[MBA€MON BaMU Paccabl.

[Tocne Toro, kak pacTeHHs MOTYyYalOT HEOOXOAMMOE KOJUYECTBO IMOJIE3HBIX
BEILIECTB, PACTBOP BO3BpAIAETCS B pe€3epBYyap sl IOBTOPHOTO UCIIOJIB30BaHUS MO/
CHWJIOW TpABUTAIHH.

Takne MaHUMYJISALIMY TOBTOPSIFOTCSI HECKOJIBKO pa3 B ieHb. [IpoOnemoii Takoi
CUCTEMBI SIBJISIETCA TO, YTO MPU BHE3AITHOM OTKIJIFOUEHUH WIIH CKAUKE JIEKTPUUYECTBA

PaCTCHHA HC I10JIY4aT paCTBOP M 3TO HCTATHUBHO CKAKCTCA HAa UX POCTC U Pa3BUTHUH.
5) DWC (Cucrema BOIHOMH KYJIbTHBAIIHN)

BoipanuBanue, nmpu KOTOPOM pacTEHHUs IUIABAIOT C IMOMOIIBIO 0COOOT0

Marepualia Ha MOBEPXHOCTHU pe3epByapa, 3aloJIHEHHOTO BOIOK.



DOTO TOPOUCXOAUT TaK, YTO KOPHHU PpACTCHHUsS] TOJy4aroTCs
MOMEIIEHHBIMUA B TIUTATENbHBIA PAacTBOp, a HaJA3E€MHAasi YaCTh OCTAaeTCA Haj
noBepxHOCThI0. Takoil 3ddext mocTuraercs ¢ MOMOIIBIO TMEHOIUIACTA,
MMOTOMY KaK OH CIIOCOOEH IJ1aBaTh Ha TOBEPXHOCTH BOJIBI.

B nenonnacte nenaroTcs CKBO3HBIE OTBEPCTHsSI MO pacTeHus. Takoi
BUJI KYJIbTUBAIIMU OTJIMYHO MOJOMIET NIl HEOOJBIINX PACTECHUN, KOTOPHIE
NOTPeOSAIOT OOJBINIOE KOJUYECTBO BOJABI. Takue CUCTEMBI, Kak IMPaBUIIO,
UMEIOT €11 U CUCTEMY C HACOCOM, YTOOBI CHA0XKaTh pacTEHUsI HEOOXOIUMBIM
KHUCIIOPOJIOM.

6) ®uTHIbHAS CHCTEMA

Hcnonws3zyercsi, B OCHOBHOM, JUIsl JEKOPATUBHBIX PACTCHUH, TaK Kak
(bUTHUIB, UCTOJIB3YIONIMICS B JAaHHOW YCTAHOBKE, MMEET OrpaHUYEHHYIO
MPOITYCKHYIO CITOCOOHOCTH. [IpuHIIMI paboThl PUTHUIBLHBIX CHCTEM OCHOBAaH
Ha UCTIOJB30BAaHUU KAITUIIJIIPHBIX CHIT IS TOTO, YTOOBI IOCTABUThH PACTEHUSIM

o (GUTHIIIO pacTBOP U3 pe3epByapa.



INPAKTUYECKASA YACTD

Grow box

Grow box (I'poybokc) — oGopynoBaHHME ISl BBIpAIMBAaHUS PACTCHUM,
MO3BOJIAIONIEE PETyJIUPOBaTh MHUKPOKIUMAT W MOJJAEPKUBATh OJIarONmpUsTHHIE
ycioBus cpenbl. Kak mpaBuiio, TpoyOOKC OCHAIIEH CUCTEMOM OCBEIIEHUsI, CHCTEMOM
BEHTWISIIUM, CUCTEMOM BO3IYIIHOW (UIBTpALMK, CUCTEMOM YyBiIaxHeHus. OH
SIBJISIETCS. OJTHUM M3 TJIABHBIM 3JIEMEHTOM THJIPONOHHOW ycTaHOBKH. [Ipu BbIOOpE
Marepuajia M3 KOTOPOTO OBl COCTOST TPOyOOKC, BbIOOp Taja Ha JAEpeBO. ITO
MOJIHOCTBIO JKOJIOTUYECKUM, JIETKUKA a CaMO€ TJIAaBHOE, MPOYHBIM W IUIACTUYHBIN
Martepuaj, KOTOPbIH JIErKo mojiaeTcsi o0paboTKe.

Ipouecc cozpanus Grow box

1. Co6op crenaxa.
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2. JloGaBieHue JOMOJHUTENbHBIX OAJIOK I YBEJIMYECHUSI BHYTPEHHETO

IIPOCTPAHCTBA.

3.

4. Pa3meTka 1 BRIMMIIMBaHUE OTBEPCTUS MO, 00OTPEBATEIh HA CTCHKAX.




5. [lokpacka 1 HaHECEHHE J1aKa.

6. OT,[[CJIBIB&HI/IC BHYTPHU TCINIOU3OJLIIUOHHBIM MAaTCPHUAJTIOM,

I[O6aBJIeHI/IC JKEJIE3HBIX 00K JIISL L[Bepeﬁ " KPXOYKOB IJIA JIFOCTPHI.

1.

[z L




I'maponoHHasi yCTAaHOBKA

TexHHMKAa NUTATEJIBHOI'0 CJ0S

TexHos0rusi rUAPONOHUKHA HA OCHOBe NHUTaTeJbHOro cjosi (Nutrient
Film Technique (NFT) — »3To akTuBHas cucTeMa, B KOTOPOW MPOMCXOJUT
MOCTOSTHHAS LMUPKYJISIUS TOHKOTO CJIOSl MUTATEIBHOTO PacTBOpa C IMOMOIIbIO
Hacoca. B 2Toli cucteMe TObKO KOHYMKH KOPHEHW pacTeHH OMyIIeHbl B PacTBOP.
3a cueT MOCTOSIHHOTO “TpeHus’ BO3AyXa W BOJbI OOJbIIAs IJIOMIAAb BOJbI
oboramaercs KuciopoaoM. B mpuponse TakuM o0pa3oM BEpPXHHE CJIOU PEK
HACBIIIAIOTCS KUCIOPOAOM. TEeXHOJIOTHSI THAPONOHUKH Ha OCHOBE MHUTATEIHHOTO
cnost (NFT) oOb4HO McmOnb3yeTcsi sl pacTeHUH ¢ KOPOTKUM IEPUOJIOM pOCTA.
JIaHHBIN T YCTAaHOBKH XOPOIIIO MOJXOMMT JIsl Moero npoekra. Ho oH umeer psin

IIJIFOCOB U MHUHYCOB.

Iirochbl Munycbl
OTHOCHTENBHA JIETKA B OTka3 MOMITbI MOKET MOTYOUTh
00CITy>KMBaHUU BCE PAaCTEHUs 338 HECKOJIBKO
4acoB
IIpocTtora KOHCTpYKIMHU HeobxoauMocTs KOHTPOIIs

IMATATCIIbHOI'O paCTBOPA.

OtcyTcTBHE CyOCTpaTa He nmpuroana it pacteHuit ¢
II03BOJISIET JIETKO OCMaTPUBATH OOJIBII0N KOPHEBOW CUCTEMOM

COCTOAHHUC KOPHC

PRCNITE
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1

2.

3.

IIpouecc co3ganus ruAPONOHHONH YCTAHOBKHU

Cerl'IJIeHI/Ie HECKOJBKHMX KaOeILHBIX KaHAIOB IJIsL CO3JaHUC PECK Ha

KOTOPBIX OyAYT BHICA)KEHBI PACTECHUS.

JloGaBneHre OTBEpCTHIA 1O EHTPY MIATPOPMBI C peKaMu ISl CIIMBA

BOJIEL.

JloGaBneHure KianaHoB B pe3epByap sl TpyO Hacoca U pacTbLIUTENS.

T




4.  PacmonoxeHre Hacoca M PEEeK PaclbUINTENs B pe3epByape.
| -

5. Coznanue TpyOBbI I pacnpeiesieHUs TaBiIeHUs U 10padoTKa

w1aTGopMbl ¢ peKami .

T




1. 3ameHa TpyOBbl AJis pacupeeNieHus: JaBJIeHUs Ha yIy4lIeHHbIN aHaIor

OcBelenue

JlaMmnpbl
HOCJIG HpO‘ITCHI/IC CTAaTbH «OCBGH_ICHI/IG paCTCHI/Iﬁ 6€J'IBIMI/I CBCTOANOAaMMU
HpOBCpO‘IHaﬂ pa60Ta» rac BKCHCpI/IMCHTaJIBHBIM HYTGM GBIJ'II/I l'IOJ'Iy‘ICHBI (QI(S15:00004 (¥

BBIBO/IbI:

° Haunbonee »sddekTuBHB CBETOAMOABI C IIBETOBOM TeMIepaTypoi
4000K. 100 BartHas cBetomuoaHas jamma aaetT Ha 43% Oosbliie (PUTOAKTUBHOTO
m3inyyenus yeM gammna J{HaT toii ke MoutHocTH!

° N3 crarem 1va2000, mOATBEPKJACHHBIX TENEPh HCCIICIOBAHHEM
MIPUXOJIUTCS KOHCTATUPOBATh, UTO (PUTOIAMITBI HE JAIOT HUKAKOTO MPEHMYIIECTBA
1Mo ’HEpProdGPEeKTUBHOCTH WM IO KA4YeCTBY BBIPAIICHHBIX pPAaCTeHHH, a BCE C
TOYHOCTBIO JI0 HA0OOPOT.

B cnexctBue maHHBIX BBIBOJIOB OBLI NPHUHSAT BBIBOJ HCIOJB30BaTh LED

namiel HeTpanpHoro 6emoro ceera (4000K) mogenmn LVCLA125 15SW

IRV



JIroctpa

HIOCpr OBLIO PEUICHO CACIATh CAMOCTOATCIBbHO T.K. JIAMIIbI JOJIKHBI ObLIN
OBITH B OHpeﬂeﬂéHHOﬁ IMOCJICAOBATCIIbHOCTH, a4 TAK K€ CaMa JIIOCTpa OOJIKHA ObL1a

3aHUMAaTh MajI0 MECTO.
IIpouecc co3paHus JOCTPHI

1 Bbutn ckpemnieHbl Ipy MOMOIIIH ITYPYIIOB, JABE KeJIe3HbIe 0aIKu ¢

¢danepoii, B KOTOpO# OBLIN 3apaHee MPOCBEPACHBI OTBEPCTHS AJIS POBOJIKH.

TR




2. 3akpernieHne NaTpoOHOB IS JIAMIT HA JKEJIE3HbIX OaKax.

3. [IpoBuaeHNE NPOBOAKHU K ITATPOHAM IS JIAMII.
'..‘ g la);‘-

4, TectupoBaHue.

ITurareabHbINA PacTBOP

PacTBOp KHONA

PacTBop KHomna — o1Ha U3 MUTATENBHBIX CMECEU, KOTOPBIE JAIOT TOJIYOK IS
pa3BUTHS HOBBIX CIIOCOOOB BBIPAIIMBAHMS PA3NUUYHBIX KyJIbTyp. OH IMO3BOJISET

HaAIlMTaTb KOPHHU OBCTKA WK OBOIA Ba’)KHBIMHU IOJIA POCTAa BCIICCTBAMMU.
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PaCTBOp KHOITIa CYUTACTCA YHUBCPCAJIbHBIM U JICTKO IMMPHUTOTOBJIIAACMBIM

pPacTBOpPOM, IO 3TOMY S PELINII UCIIOIb30BATh UMEHHO €TO0.

Penent

B pactBop Knomna Bxoast (Ha 1i):

Kanbruesas cenutpa (Hutpat kanbius) Ca(NO3)2 — 1 r

®docdar kanus onHozamenieHubii KH2PO4 — 0,25 r
Cynbsdar maraus MgSO4 — 0,25 r

Xnopun kanus (kanuiinas cosb) KC1— 0,125 ¢

Xnopup xenesza FeCl3 — 0,0125 r.

Kasxmoe BeriecTBo Hy»KHO PaCTBOPUTH OTACIHLHO B HEOOJIBIITIOM 00beMe BOJIBI.

3atem HanelTe B MepHBIM cocyn mpuommsutensHo 700-800 mur Boabl, q100aBbTE

IIEPBBIA PACTBOP, XOPOILLIO pasMELIANTE, JOJIEUTE BTOPOU, pa3MelIanTe U T.1., [I0Ka

BCC BCIHICCTBA HC OKAXYTCsI B MCPHOM COCYIC. Tonbko 1ocae 3Toro I[OJIGﬁTG BOOY

1o obmero odovema | 7. B XOpouio MpUTrOTOBIEHHOM pacTBOpPE HE JOJHKEH

O6pa3OBBIBaTBC}I O0CaJoK. Henpb3s PacTBOPATH BCC BCHICCTBA BMCCTC WJIM, CMCIIAB

KOHOCHTPUPOBAHHBIC paCTBOPLI, AO0JIMBATH BOAY A0 JIUTPA, IIOCKOJBKY 3TO BBI3OBCT

ITOSABJICHHUE OCaJKa coJieu KaJlblIus, U OaJjiaHc 3JIEMEHTOB HapyHOINUTCA.

Taduuubl pacyeToB KOHIEHTPALUN COJIeH

(moJsiHast Bepcusi TaOJIUIIBI HAXOIUTCS B JOTIOJHUTEIBHBIX MaTepHaiax)

MAKPO-YPOBEHb. PACUET HABECKH COJIEM

HasBanue conn MapkupoBKa y100peHust r/a ppm | rpamm K:/PJ;II MJI
Cyaspar
MarHus MgSO4 (MgO: 16,7% S:13,3%) 0,68 678,66 6,79 2846 | 238
Cyabpart kauust K2S04 (K20: 50%) 0,00 -1,20 -0,01 168 | -0,1
Ceautpa
KaJineBasi KNO3 (K20: 45,8% N:13,5%) 0,51 508,62 5,09 2008 | 253
Monodachar
KAJINsA KH2PO4 (P205: 50% N:33,2%) 0,37 366,47 3,66 140,9 | 26,0
Ceautpa
KAJIbLHEBAasi Ca(NO3)2 (Ca0: 27% N:14,9%) 0,88 884,93 8,85 656,7 | 135
Cesintpa
aMMHaYHas NH4ANO3 (N: 34%) 0,02 23,92 0,24 468,5| 0,51
2
HUTOI'O: 246 | 461,40 2461 89,1




MMKPO-YPOBEHb. PACYET HABECKHU COJIEM Y XEJIATOB

Haszpanue KOHIY

eMenTa MI/J Ynoopenne b1 (1) 8 r/n ppm rpaMm o/ MJI
Keneszo (Fe) 2 Xemnar xeine3a 13,0% | 0,01538 15,38 0,154 11,45 | 134
Mapranen (Mn) 0,55 | Cynedar mapranma 36,4% | 0,00151 1,51 0,015 5,867 2,6
Bop (B) 0,35 | BopHas kuciora 17,5% | 0,00200 2,00 | 0,020 6,667 3,0
Huuk (Zn) 0,33 | Cynbdar nuaka 40,5% | 0,00081 0,81 0,008 6,266 1,3
Mean (Cu) 0,05 | Xenar meau 13,0% | 0,00038 0,38 0,004 3,333 1,2
Mounoaen (Mo) 0,05 | Monebaat aMMOHUS 0,12% | 0,04082 40,82 0,408 6,666 | 61,2

UTOTO: | 0,06091 ] 60,91 ] 0,609 ] 82,7




SAK/IIOYEHUE

B xone npoBenenust npoekTHON pabOThI BCE MOCTaBICHHBIE 3a/1auyd U
ATambl €e peanu3aluy ObUTH BBIMOJHEHBI. [IpoekT Obul ycmemHo co3faH,
MPOTECTUPOBAH M MOJHOCTHIO TOTOB K 3KCIUTyaTanuu. B utore ObLI co3nan
paboTtatonuii TpoyOOKC B KOTOPOM MOKHO BBIpAIIUBaTh 3€IEHYIO
PaCTUTENBHOCTD MPSIMO B CBOEU KBapTHUPE.

Peanu3zanus akTyajJbHOCTH MPOEKTA

Ha nmanHbBIii MOMEHT, CO37al0TCSI TPOYOOKCHI  IMO3BOJISIONINE
BBIPAILIUBATh PACTUTEIBHOCTh TOJBKO THAPOINOHHBIM WJIM TPYHTOBBIM
crioco6oM. Moii ke MPOeKT cpa3y 0ObEIUHSET 3TU J1Ba CIIOC00a, TEM CaMbIM
nenast ['poyOokc yHuBepcanbHee. Beap ectb pacTeHHs JUisi KOTOPBIX HE
MOJOUAET TUAPOMOHHBIA CIIOCOO BBIPAIIMBAHUS, TOTJA UX MOXKHO CaXaTh B
TOPIIOYKH, a JUIsi HEKOTOPBIX pAacTeHUW 3HA4YUTeIbHO 3S(PdeKTUBHEH

MOJOMIET TUIPOTIOHHBIN CIIOCOO BHIPAIIMBAHMS, YEM TPYHTOBOM.
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CIIMCOK JIUTEPATYPbI

1. YuibaMm Tekcbe. ['napononuka s Bcex. Bee o canoBoacTse Ha 10My.

2. Muxaun Pynenko: UyaecHas ruaponoHuka. Bee cexpersl ypoxas B
ruaporene, Topde, ceHe, mxe. — 224 ctp.

3. Crarbs “Co3gaHue ruJpONIOHHON YCTAHOBKM CBOMMH PYKaMH

https://eteplica.ru/vidy-teplic/sozdanie-gidroponnoj -ustanovki-svoimi-

rukami.html
4, Crarbs “I'mapornoHvka u ee BUJIbI

http://growhobby.ru/gidroponika-i-ee-vidy.html

S. Crarbs “NTF cBoumu pykamu’:

https://dzagi grow.ru/blog/ntf-svoi mi-rukami-/

6. Cratpa “YTto Takoe rupONOHUKA: UCTOPHUS U ONUCAHUE METOAA :

https://agronovia.ru/chto-takoe-gidroponika/

1. Crates  “OcBenieHue pacTeHUM O€NbIMH  CBETOAUOAAMU  —
poBepoyHas padora’:

https://habr.co/ru/post/374173/

8. Cratpa “PenienTbl NUTATEIBHBIX PACTBOPOB™:

https://qidroponika.com/content/view/35/237/
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