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YIK 631.589.2

OT M3AaTeaAbCTBA

Sta KHHFZ HanHCaHa KPYNHHM 3aNagHOTepMaHCKHM ChelHa-
RHCTOM MO FHAPOMOHHKE — METONY BHIPALIMBAHHSA DACTEHHH
6e3 noYBk — AAs BCEX TeX, KTO 3aHAMASTCH HAM XOVeT 3a-
HWMaThCs  BbIPAllHBaHHEM IBETOR H OBOIUEH B TedeHHe
Kpyraoro rona. HoBuit MeToa noseoAseT ¢ pasHuM yome-
XOM BHpAIUIHBAaTh PacTeHHA H3 OKHAX KOMHATH, Ha 6aa-
KOHe HJAH NOR OTKPLTHIM HeSOoM -—Ha n[pHycaIeGHOM
YHACTKE HAM 8 CTICHHAJIH3HPOBaNHOM X03fAllcTBe ¢ ropasao
MEHBLIUHMH 3aTpaTaMi TPyda H ¢ GOMbUISH YBEPERHOCTLIO
B yomexe, ueMm npH o6buHOA KyAbType Ha rnouse. B kumre

OMMMCAaHbH AOCTYNHHE AAfA BCeX G6e3 HCKMIOYSHHS cnocobul
BHIPALIKBAHNA DACTeHHN HAa MHTAaTe/ISHWX PacTBOpax H HA
pastoobpa3HWX cpegax, yBAaXHAeMbX 3THMH pacTBOPaMH,
Kak npuroToBHTL pacTBOp, HAa YeM BHIPALIHBATh PACTEHHA,
KaKue MaTepHajnl HYXHE H YTO HMEHHO MOXHO BHpallll-
BaThb B TeX HJH HALIX YCIOBHAX — HAa B8Ce TH BONPOCH
noRpOGHO H NOHATHO OTBeY&eT aBTOP KHHPH. MH yBepeud,
4TO KaxiAbif NoGHTENb 3axo4eT NpaKTHYeCKH OCBOHTL HO-
BHIfi METOR paHblue, YeM MPOYTET NOJOBHHY KHHTH, H, Hes
COMHEHHO, Halmer cBOM COGCTBEHHHeE PAUHOHANbLHWE Ba-
PHAHTH KYyALTYPW pacTeHuit 6es nouss,



BMECTO BBEAEHUY

«[Ipaunua, no xKoTOpod 1 B KOHUE KOWLOB OXOTHee
BCEFO oGWwaKch ¢ NPHPOAOH, 3AKAIOUACTCH B TOM,
4YTO OHa beerna npaBa H omuﬁxa BO3MOXHa TOJILKO
¢ moedl cropodn. Hanpotws, koraa s uMeio aeao
¢ AI0AbMH, TO MOTYT oulnfathes OHH, NOTOM i, NOTOM
CHOBA OHH H TaR 03 KOHIA H HHYero He yaaeTcs
ROGHTLCH, HO eCAH 1 yMelo JajHTh ¢ NPUPOAOA, TO
BCe ROCTHIKHMOD...

Tére
B nocaegnne roas TO 3/iech, TO TaM BCE CHOBA MOSIBASIOTCA
COOGLUEHHS O «CEHCAUHOHHOM HOBOM METOAe BbipalllHBaHHS
pacrteHnits> -- 0 BHpAalMHBAKHH pacTeHHA Ge3 nmousnl! Kak
CAEAYET ero pacleHHuBaTh — KaK GecnouBeHHYI0 (paHTA3HIO
H/IH XaK CBOHCTBEHHHH BPEMEHH MpOrpecc, KaKk raseTHylo

YTKY WAH KaK MpAAyLLylo NepclekTysy?

Kaxguiit pas, npusuMas nocetuTe]s B CBOeM paBoueM
Kabuuere 1 MbICAEHHO 3analo ceGe sonpoc: <«HurepecHo,
NPHUBAEKYT AW MOH LiBeTHl BHHMAHHE TaKXe U HA TOT pas?»

JLo cux mop s pedko Ghisan pasodaposau. Jda u spaa au
MOXHO He 3aMETUThb POCKOWIHOA OKPaCKH ¥ MLIWHOro pas-
BUTHS MOHX MHTOMLEB, CO3JA3IOWHX B KOMHATe aTMocdepy
AyWeBHOCTH, TENAOTH H YIOTA.

Ha, ¢ uperaMu MeHf CBf3biBaeT THXad JAyIIeBHAR
aApyx6a. S u3o oA B SeHb paldyiech HM, Habmoaalo, Kak
OHH DAacKpHIBAIOTCH, KOpPOUYe rOBOPS, XUBY HX XKusHbio. Kax-
Abli HACTOSIUIHA AIOOHTENb UBETOB NMOHMET MEHS, ecau 4,
BOBCe He CTAHOBSICb CEHTHMEHTAaAbHBIM, CKaXY, YTO HCKpeH-
He Gaarofapen STHM NPeKXpacHbiM AeTAM MAaTepu-NPHPOAH
3a Ty paflocTb H Pa3psjlKy, KOTOpble OHH MHE NPHHOCAT.
[Moaromy 51 oxoTHO Gepy Ha ceGs HeGONBIIOA TPYA O yXOAY,
B KOTOPOM OHH HyXpawTcad. M MHe AeACTBHTENbHO MPHXO-
JAUTCA nenath coceM Hemuoro. Peuent sgecs ouenb npocr!
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Kaxame fBe HeAeadH, KOTLA Yachl Ha KHHXXHOM IKady ocra-
HaBJHBAIOTCH, 3T0 HANOMHHAET MHE, UTO A AOJNMKCH HX 3a-
BECTH ¥ AOMHTbL B FOPUIKH MHTATENbHLIA PacTBOP.

Bor s HeBoabHO H Pa30oaTan CekpeT — «NHTaTeNbHBIA
pactBop». B 3ToM, OIHAKO, HET HHUETO MJOXOr0 -~ CeKPeToB
3ech OBITHL HE JOMXKHO: MOH LBeTbl BCe 6e3 HCKIIOUEHHS
pactyt 6e3 nousbi! Henosepuusbifi noceTHTENb MOXET CaM
B 3TOM YO€IHTbCA: KODHH BCEX MOHX MUTOMIEB MOrpyXeHb!
B NUTATENBHBIA PACTBOP, ¢ NOMOIMLIO KOTOPOro OHHM YHAOB-
AeTBOPSIOT ¥ TON0A H xaxay., Camoe yGesuTenbHoe ¢onie-
TeJIbCTBO TOMY — HX IBILIHOE Pa3BHTHE.

Ha npotaXesun paga Jer MeHs O4eHb 4acTo CMpallH-
BadH: «A Kak 370 cAenath? U nouemy, cobGersenHo, 6es
noysBk?» KpaTkoe pasbsAcHeHHe, KOTOPOE 1 OXOTHO al0 KaX-
AOMY MOCETHTeNI0, MPHUBOAKT BCErja K OAHOMY M TOMY Xe
pE3yJAbTATY: y HEero nossjsiercd XKejanune nonpofoBaTh — He
yAACTCs Ax ¥ eMy no6uThea yenexa? Jleno kaxercs coBcem
He TaKHM yX TPOCTHIM H clemoBano Obl HamucaTh oflieso-
CTYNHOE BBEZEHHE B 3TO «COBPEMEHHOE BOALIEGCTBOY,

CMbIc ¥ Ha3HaveHHe AajbHeRUIEro U3JIOXKEHUs Kaxk pas
H 3aKJi0YaeTcs B TOM, 4TOOBI BO3MOXHO NOMHee MOKa3aTh
KaXXAOMY UBETOBOLY-TIOOUTENI0 pasHoOGpa3Heiiue 06aacTH
NpHMEHeHHd, OTKphiBIUHEeCH nepeld Hamu Ojarofaps MeTOAY
BblpallinBaHus pacTeduit 6e3 nousbl. [lonyTHo oH 03HaKO-
MHUTCA ¢ Pa3AHYHBIMH MOPOLECCAMU K ABJEHHSIMH B XKH3HH
pacTeHufi H 6Gaarofaps 3TOMYy Yy3HaerT OecKOHeMHO MHOLD
HHTEPECHOTO U paJOCTHOIO.

S HckpeHne xeaaio, urofbl Bee uuTaTeNl 3TOR KHUTH 10-
JYUHJH OT IPAKTHUECKON NeATeJbHOCTH B 06M1acTH BhIpallly-
BaHHA pacTeHH#l 6€3 eCTeCTBEHHOH MOYBHI CTOMBKO XKe YAO-
BOALCTBHA, CKOJLKO €ro foJydas H foayuaer aBTop. 310 CBH-
JeTenbeTBOBaJ0 Obl 0 OMLIIOM yCTIeXe ero CKPOMHOTe TpyAa.

Kénnanren (Bioprembepr) IpucrX.3arvyep



ECJY NOKOMATHCA B NPOIIJIOM...
8

Hcrounnku, U3 KOTOPHIX i HaMepeH uepnath, cyllecTsyio?
yXe B Te4eHHe MHOTHX JIeT.

Toicaun Jjer Ha3al, KOrla HallW TPeAKH H3 KOYeBbIX
OXOTHHKOB ¥ [TaCTYXOB NPEBPATHAMCH B OCEANBIX 3eMelelb-
leB U CKOTOBOZOB, OHH, BO3MOKHO, yKe 3aAyMbIBaNNCh Kak
mpoueccaMu NHTaHHA pacresud. [losox ans 3Toro Morau
HaTh OTAenbHble HaOMiOLeHus, HaNpuMep, Hald TeM, 4TO Ha
MecTe pasaraloliHXcs OCTaTKOB OTMepWIMX pacTeHufi oco-
GeHHO MBIIIHO pa3BHBalOTCA HOBMe. Bo3moXHO, yXe Torla
KaKoOH-HHOYAb MbICAHTENb JOMa cebe rosoBy Haj BONPO-
COM: Kak M 3a cuer 4ero XHByT pacrenus? [lpouecc morno-
LIEHHA MUTaTeNbHBIX BeDIeCTB PACTEHHSAMH BHELUHE HH B 4eM
He MpPOABASAETCH, H TeM HEe MeHee OHH pPacTyT, UBETYT H NJO-
HAOHOCAT,

[MepBble nucbMEHHO H3NOMKEHHble COOGPaXKEHHS 3TOrO
pona npuHaLAexat, BHAHMO, rpedeckoMy ¢unocody Apn-
crotento (384—322 rr. 20 ®. 3.), TPYAB KOTOPOTrO MPOHHK-
HYTHl yGexkieHHeM B TOM, 4TO MpobaeMa MHTAHHA pacTeHHi
yKe pellleHa. Apnc-rorenb YTBEpXKAaJ, 4TO PACTEHHS B OTHO-
IeHAH QU3HOJOTHK NHTAHUA B 3HAUHTEABLHON CTeneHWw mac-
CuBHB. OHH AKOOB NOMNOWLAIT HYXKHLIE UM MHTATENbHBIE
BelllecTBa H¥ MOYBH yXKe B KOHeYyHoMH, rorosofi (cneaosa-
TeNMbHO, opraHuuecKkolt) ¢opme U Takum 0OpPa3OM IOMNKHH
i ofecneynTh NepeMellieHne BellecTs.

B caenyiouine cToneTus B 37Ol o6aacTH A0ATO He GbLAO
HHKaKOro nporpecca. JlaxXe MHOroUHCJIeHHBle «TPABHHKHY,
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HaNHCaHHble B 3MOXYy O6OJbIIOrO KyJAbTYPHOrO BO3pOXAe-
HHA ~— DEHECCaHCa, NPEeACTABAAIN UEHHOCTh TOJBKO C TOUKH
3peHHs arpoTeXHUKH WIH COBEPLIEHCTBOBAHHSA CHCTEMAaTHKH
pacreunfi, Tak TPOAOMKANOCH A0 TeX NOpP, MOKa roanaHi-
ckuft yuennit Horatn DBanther Ban Teabmour (1577—
1644 rr.), HasbiBaeMmblit «®ayctom XVII cToneruss, He pan
NepBLifi TOMYOK AaJbHEfIleMy DPa3BHTHIO yYeHHS O NHTAHHH
pacteduil, CKeNnTHK-yueHblft MNpOBEN OMBbITHI [0 B3YYEHHIO
nutauus pacrenuil. Tak, Hanpumep, oH-HaGua B GOYKY pOBHO
200 ¢yHTOB TUIATEAbHO BbICYLUIEHHOR MOYBbl H MOCAJUA B Hee
BeTBb HBH, Becusylo 3 ¢. B nocneaywiune mecsiupt 1 roak
OH CMeAHJ 33 TeM, uToObl faxke Nblab He nonanana B §OYKY
UMK Ha NOYBY B Hell, H MOJNHBAJM DACTEHHE TOJNbKO AOXAEBOW
Bofoi. Korga mocne 5 mer BeneHHs onbita BaH [ eibMOHT
KOHCTATHPOBAJ, YTO BeC MOCAXKEHHOH HBH YBEAHYHJCH
Ha 164 ¢., 2 mouBa B cocyde cTana Jerde Bcero Ha 2 YHUHH
(na 62,5 r), on Obln KpafiHe yaHBAeH. 3ateM, HCXOIs H3
anxXMMHYeCKUX TeopHfi, Bau ['eAbMOHT caenan BHIBOA, UYTO
HeOOXOMHMBle BelecTBa AJf POCTa HBH ObAH NOJYHEHH
TOJIbKO U3 BOAbl, OH ABHO HEZOOUEHHA POAb HeAOCTABABLIHX
ABYX YHUHH MOYBBI H, KPOME TOTO, B TO BpeMs He MOT 3HATb
pONH BO3RYXa, KaK MOCTaBLIHKA YrJEKHCJOTH.

Anrausickufi ucenepopatenn Mxkozed Tpucrau (1733—
1804 rr.) npomen omHaxAn HHTepecHoe HabJioJeHue, HO
TaK e, Kak H BaH ['eNbMOHT, He CMOT ero NPaBHALHO HCTOJ-
KOB2Tb. : :

Kax ussecTHo, cBeya He MOMKET AOATO rOpPeTh MO repMe-
THYECRU 3aKphHIBaOIAMCA KoanakoM. Kak TOIbKO KKCA0pOR
BO3AyXa, NOAJepKuBaOUHfi ropeHue, O6yIeT H3pacXoA0BaH,
cBeYa HaYHeT Mepuath, a 3aTeM ¥ BoBce norackeT. [lpucran
MONOKHA Mol CTeKNAHHbLIA KOMMaK BMeCTe C ropsiel caeuoh
JefleHHle BeTBH H C YAHBJEHHEM YCTAHOBHJA, 4YTO CBeya
Moraa ropeTe 3aMeTHO aAoablie. ChaegoBatenbHO, 3e/eHbie
YacTH pacTeHui KaKHM-T0 06pa3oM AOMKHbI OblU BAHATH
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na Bo3ayX. Kakofi npouecc npu 31oM NPOHCXOAMJ, 06 3TOM
TIpucT/in He HMen HUKAKOTO NPeicTaBleHHS, HO B 3TOM HeET
HHYEro YAHMBHTENLHOro — 06 ACCHMHIAUHH  YIAEKHCJIOTHI
TOrA2 elle He 3HaJN.

KputHka  yueHHs  ApHCTOTeNs, HAvyaBLIASCH  yXKe
¢ Ban enabMoHTa, 6blla Npopo/KeHa B paboTax UTANbSIH-
ckoro yueHoro Mapuenso Manbnurn (1628—1694 rr.) u ero
¢paruysckoro cospeMeHHHKa Jame Mapunorra (1620—
1684 rr.). O6a oHu ycTaHOBHAH, 4TO BellecTBa, moraollae-
Mble DACTEHHAMH H3 MOUBLl B KauecTBe MullH, 6e3ycsoBHO,
NOABEPraloTesl XUMHYECKHM TpeBpalleHHsM A0 TOTo, Kak
OyAyT uHCAOAB30BaHbLI A% TOCTpPOEHHS TKaHeh pacTeHHS.
Muorouuncnennsle ucceaenoBauus Credera Xehaca (1677—
1761 rr.) nokasanau, 4to BO3AyX TakKxke urpaer O6o/buiylo
posb B 06pa30BaHHH OPraKHYeCKoro BeLlecTBa paCTeHHHA.

ItuM O6bi1 chaenaH GecCnopHO BaXKHLIA liar Ha NYTH
K TEOPHY (HTAHHR pacTeHHH, OCHOBAHHOH Ha (akrTax.

B0o3MOXHO, HEOXKHAAHHBIM TIOKAKETCA YTBepKISHHKe, 4TO,
BEePOATHO, NepBas NONBITKAa BHIPAIIHBATL pacTeHHA B BOJ-
HBIX pacTBopax 0e3 mouBbl Onisia clenana Gonree 250 aer na-
3an. Jxou Bymsopa (1665—1728 rr.), npodeccop menu-
IUHL B JoHIOHCKOM I'pacxaM-Kosieaxe, coobiman 8 1699 r.
0 COOCTBeHHBIX ONbiTaX 3TOro poda. OH sHpaluuBas nepeu-
HYI0O MSITY B JOXKIAeBo# BOAE, B BoJe H3 TeM3W U B MyTHOH
XuKe ofiHoro u3 Kadanos [afn-Tlapka, B Koropoit oH
K TOMYy e MNpelBapuUTeNBHO pPa3MellyBan CafOBYiO NOUBY.
On onpefensns sec ONLITHbIX paCTeHHU NpH MOCAAKE H 32TeM
npn y6opxe Hx H3 cocynoB. Ha ocHoBaunu csoux Habmwone-
HHIl W pe3ynbTaToOB B3BeluBaHHA Byasopa caenan coe-
nywownil BuiBoA: «Pacrenus obpasyiooTcsa He M3 BOABI, a H3
KaKOro-to NOYBEHHOTrO MaTepHana». O6 3ToM SCHO C¢BHAe-
TeJbCTBOBAN  HauOOJNbIIMA  NPHPOCT  3eMeHOR  Macchl
B TpeTbeM cocyie (¢ HauOOJbLIHM KOJIUYeCTBOM npuMeceii).
dtum onsitom Bymsopn onposepr Muenue san [eabMonta
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O TOM, MTO Opraud3M pacTeHdst o6pasyercs u3 BoAb. Ons
Hako # Byapopa He MOr ellle NOJHOCTBIO BLISIBHTL BCE B3aH~
MOCBSI3H.

fAlu Unrenrays (1730—1799 rr.) nosHakoMun Hac c OcCs
HOBAMH acCCHMRJALUAHM YrAEKHCAOTH M ABIXaHHA pacTeHHH.
Teonop ze Coccro{) (1767—1845 rr.) u ero coBpemeHHMK
Pens Hiworpouwe (17761847 rr.} B cBoMx HccneooBaHusIX
yxe Torna GAH3KO MOAOLIIH K COBpeMeHHOMY BO33PEHHI0 Ha
oGpa3oBanHe opraHyyeckoro seulecTsa. OAHaKo B fanbHeH-
weM HayaJca perpeec.

K coxanennio, yxxe saMeueHHblit nyTe Obln ocraBjex 6e3
BHHMaHNug. BMecTo 310r0 nosBHAach TaK Ha3biBaeMas «CTa-
pas TYMycOBasi TEODHsSI», COTJIACHO KOTOPOfl Ba)KHEHIIHMH
HCTOUHHKAMH THTaHHA B NOYBE ABASIOTCA HE MHUHEPafbHbie
COeHHEHNS, a OPraHHYeCKHe KOMITOHEHTH MOYBBI H Npexne
Bcero rymyc. I1pouno Bcero Aullb NOATOPA CTOAETHH C TEX
nop, Kak ynanoch pas3pyllHTe 3T0 OWNGOYHOe BO33PEHHE.
Octyc ¢pon Jinbux (1803—1873 rr.), Hemenknit yueRuli-ar-
poxumuk, B 1840 r. B cBoell KHHre «XHMHSI B NPHMEHEHHH
K CeJIbCKOMY XO03AfCTBY H (JM3HOJIOTHU» YETKO KOHCTaTHPO-
Ban cnepywouiee: «PactutensHbie OpraHM3MH, WIH, CJe0Ba-
TENbHO, OpPraHHYeCKHEe COelHHEeNRHs, ABASAIOTCH CPENCTBOM
MHTAHH] W NOAAEPXAaHUA IKH3HH JIo4edl M JKHBOTHHX.
VIcTOYHHKOM nuTaHusl pacTeBufi, HANPOTHB, ABAAETCS
MCKJIIOYHTENbHO HEOPraHHWUeCKas npuposa.

Jlubux noOKasan, 4TO KOJNHUECTBO ryMyca B NOYBe He
yMeHbLIaeTCsi IPH pocTe pacreHui, a, Hao6OPOT, yBENHUH-
Baerci. OH n0Ka3as TakXKe, uTO HepPacTBOPHMHIK B Boxe
rymyc Boo6ille He MOXKeT MOTOUIATHCH PACTEHHSIMH, €CJHH
OH TOJIbKO He Oyner «npelBapHTebHO NepeBapeH» noypeH-
HEIMM MHKpPOOPFaHH3MAMH, TO ecTb He OYyner pasJoxen
(MHHepanu30BaH} MMH RO HEOPTaHHYECKUX CoeIMHEHH.

Tak Obina coznava OCHOBA Hallueil COBPEMEHHOR arpo-
XHMHH, ¥ HanpasneHue ee AanbHehwero passutHa ObAO
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ykas3aHo B 3asiBaeHHH JInGnxa: «Cefiyac, Korna BHACHEHHI
YCJIOBHSA, HEOGXOAMMbIE 1A TOrO, 4706kl noyBa Gblna miio-
AOPOAHON ¢ CHOCOGHON MOJIepXKHBATL XKH3HWb PACTEHHH,
BEPOATHO, HHKTO HE 3aXoweT OTPHUATb, YTO HajbHEfiLIero
nporpecca B CEAbLCKOM XO3FHCTBE MOXKHO OXHUEATh TOJNBLKO
OT XHMHHY>, :

B cBoeit nccnenosatenbekoit pestesnvHocTn JIn6ux mor
ONMUpaThCA Ha Pe3yNbTaThl PabOT MHOTHX APYTHX y4YEHBIX H
B .TOM uHche Ha palothl )Xawa bantnera Byccenro (1802—
1887 rr.), BO3pORHBILEro «BOMHBIE KYyJAbTYphl» Byneopaa
B BHIOW3MEHEHHON (OpMe «meCYaHHXx KyAbTYp». IDTOT.
dpaHUy3CKHil yueHblii CTaBHR B CBOeM HMeHHnm B Dib3ace
ONbITHl M AOKa3ad, 4TO MONHOLEHHble PacTeHHs MOXKHO Bbi-
paulMBaTh B nOUYBE, CORePUIEHHO JNHWEHHON ryMmyca. Bur-
Manu (1771—1853 rr.) u IMonbcropd, yuacTeyst B KOHKypce
Fertuurenckohl akaaeMnu Hayk, ykasuBann s csoeil pabote
nox #asBanneM «O HeOpraHHUECKHX COCTaBHBIX YaCTAX Pac-
TEHHI», YTO HEKOTOpHE IEOPraHHYeCKUe BelllecTBa HezaMe-
HHMbI 1711 pa3BHTAs pacteHuil. Ha To Xe Becbma sicHO yka-
3uBan eile # UInpedreav (1788-—1859 rr.) B cBoeit Kuure
«Y4gerne 06 ynoGpenunx».

Mu  BrAuM, TakuM oGpa3som, YTo TOABKO B Hayane
XIX seka, npexne scero 6narogaps Tpyaam JluGuxa, yaa-
JIOCH  YCTpaHHTb OWHWOOYKble NpPeacTaBAeBHS © NHTAHHH
pacrenui.

Mocne toro kak B o6utMx yeprax EbuM BhLIACHEHH (aK-
THYECKHe Npouecchl NUTAKAS pacTernil, GEICTPO NocaesoBaNH
Aanbredune OTKPHTUS. VICTOpPHS 3THX OTKpbITHA OfHOBpe-
MEHHO SIBASIETCH WMCTOPHel BBLIPAUIUBAHHS pAacTeHHIl Ge3
NouBbl. MHOrHe H3BeCTHbIE HCCNENOBATENH H YUeHble CTPEeMH-
Auck B nocneanue 100 ner o6ocwoBath Naabueiilie AeTanu
NHTAHUA PAcTenHil U PAaBILIM 06pPa30M OTBETUTH Ha BOTIPOC
O TOM, KaKue HeOpraHHYeCKHe COegHHEHHMS HeoGXOAHUMbI
AN nUTaHHA paCTeHHi. DTa paboTa npomdoaKaeTcs euie H
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Puc. 1. BereranuoHneift
cocyn 3akca:

] == pacTeuHe  KYKYpYIM;
2 — npobua; 8 — nuva.
Teaukbift pacTBOp.

cefiyac, H MHOTHe CBfI3aHHbE C M-
TaHueM pacTeHu#i upoGaeMbl KAYT
CBOEro paspelieHun.

Fon 1860-it 6Gun ¢akruyeckum Fo-
IOM POXKAEGHHN «paCTeHHEBOACTBA 0e3
€CTeCTBeHHON nmoysbi». B sTOM roay
Busbreabm Knon (1817—1901 rr.),
npodeccop AarpoXMMHH M PYKOBOAH-
Te/b CeNIbCKOXO3ARCTBEHHON ONBITHOA
ctaHun  Jlenuur-Mexkkepu, BmecTe
¢ I0nnycom 3akcom (1832—1897 rr.),
npodeccopom Gotanuky BoHHCKOro
YHUBEpCHTETa, BHEPBLHIE APHIOTOBUAH
PacTBOpH CoJieN, NOMb3YACH KOTOPHIMY
MOXHO OHUJIO BHpALIWBATL 3eeHHEe
pactenus Oe3 nouswl. TlepBue ycnexu
AOCAYKHIH CTHMYJIOM K AadbHeRlleMy
COBEPLIEHCTBOBAHHIO MOAOGHKIX ONBIT-
HHX ycTaHOBOK (puc. 1).

C 9roro BpeMeHH <«COCYAH AAf
BOAHBIX KYJAbTYP», HAW «BEreTauuoH-
HHE COCYAbl», CTANH HEOThEeMJeMbM
arpubyTom CeALCKOX03AHCTBEHHHX
Hay4yHO-HCCheAoBaTeNbCKHX aaloparos
pHi.

Brauane mnonaran#, 470 BbipaulH-

BAHHe pacTeRuii Gea MOYBH SIBHTCA BCErc Julllb METOROM
HayyHbIX HcclefloBanuii u onbiton. Takoe MHeHHe KaXercs
HAM CTpaHHbIM cefiuac, KOrAa Mbl AOCTOBEPHO 3HAEM, 4TO
Bce HeOGXOAHMbIE MPEANOCHIKH AN HCNOJL30BaHHs Gecnod-
BEHHHX KyJbTYp B NPOMBIILICHHOM HJAH JIOGUTEILCKOM
PacTEHHEBOACTBE HMENHCh yXKe B CAMOM Hauaje CTOJeTHS.

HcnonbsoBaine BoaHHRX KyabTyp A48 M(POH3BOACTBA
NPOAYKTOB MHTaHHA TeCHeflluM o6pa3oM CBA32HO C HMEHEM
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amepuxanckoro ¢utodusnonora apod. Yuavama ©. le-
pukke, goueHta Kanudopuuiickoro yHHBepCcHTeTa B
Bepkaun, nposoausuiero o6iinpHbie OALITH BHe MOMelLEHKH,
O KOTOpbIX OH BhepBule coobuiua B 1929 r. Mm paspaboraha
TEOPHS <«THAPONOHHKU®, WAH BOAHBIX KYJAbTYp (mo aHajo-
FTHH C «TCOMOHHUKOWM» — rpeYeckHM TEPMHHOM A5 MNOYBEH-
HHX Ky/AbTYp), ®H OH yTBepXJaJ, 4TO BHpallluBaliHe pacre-
HHA Ge3 mouBbl B LIMPOKHX MacimiTa6ax BnOJHE OCYLIeCT-
BHMO # Uenecoo0pa3Ho. Ero onmbiThl g10Kasaan BO3MOXHOCTh
BHIpall{NBaHUA PAa3JHUHBIX MOJE3HbIX PpacTEHHi B GOMBIINX
KO/MIHYeCTBAX B KOPHITaX, HaNnOJHEHHbIX MHTATeJAbHbIM pacT-
BopoM. Meton TI'epukke OGnectsille BHAEpXKAa NPOBEPKY,
Koraa motpeGoBanoch ofecneunTbh CBEXHMH OBOULaMH OT-
JelibHble aMepHKAHCKHe BOHHCKHe ROJApasfiefieHnst, Haxo-
JHBIIHECS B nepHojl BTOPOH MHPOBOH BOHHBI Ha COBEPIIEHHO
GeCnyIoAHLIX CKAaANCTHIX OCTpOBaX. B ruaponoHHbix 6acceii-
uax lepukke, yacTh KOTOpHIX GHiJIa cO3llaHa B roaoll ckane
C MOMOILBIO B3PHIBUATHIX BElLECTB, HeNpPephiBHO # B H300H-
JHH BLIpAILHBaJK MPEBOCXOJAHbLIE BO BCEeX OTHOIEHHAX
OBOLUH.

B coo6iennsx mocneBoeHHoli npecchl B kKauecTBe nepBo-
OTKpbiBaTeaAs MeToda OeCmOYBEHHOro BHIpalUBaHHA pacTe-
HHil Gonolltei yacthio urypupyer Jauniip npod. Iepukke.
OAHaKo He/b3si He OTMETHTH, YTO K TOMY BpEMeHH, KOria
lepukke nposoaun cBou onelthi, B EBpone yxe peficteoBany
MHOTHe noAoOHble ycTaHoBKH. BepoaTHo, Haubonee KpynHas
H3 HHX Oblna co3jlaHa B COBETCKOM HMHCTHTYTe MJIOAOBOL-
°TBa MO HHHUHATHBe  «pycckoro JluGuxa» — mpod.
. H. IlpaunmunkoBa. PesysnbTatel pa6oT 3ToH 3HAYHTENb-
HO HAy4YHOH yCTAHOBKH OBUJIM NMPaKTHYECKH peasiH30BaHH!
COBeTCcKOM mossipHoR 3Kcmeauttwedt yxe B 1937 r.

Benrepckue ycranosku B Kapnarax u HoJbCKHe ycTa-
HOBKH l0KHee JIbBOBa ABAAMHCL YaCTHBIMH KOMMEpPUYECKH-
MH NpeANDHATHAMH M OLINM MeHee H3BeCTHH. OHu OblaH
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cosfiansl B 1932—1933 rr. noutu oaHoBpeMenHo. [TonbsCKUMH
ycTanoBkaMn pykosoaua npod. B. IuoTposckufi,’a BeHrep-
CKoe npeaAnpunTHe pabotano noa Habaoneruem npod. [Nayna
Péwnepa. O6a 3T npeAnpHATHA, PaCcroNOKeRHBe B rOpHOH
MECTHOCTH, MpeAHA3HAYaAUCh NPEHMYIIeCTBEHHO AJIst BBIpaA-
L(HBAHHA PAHHHX OBOLUEH H NEKOPAaTHBHBIX PACTEHHIl,

Mecteuko llrefinxefim B Bectdanun moxer ropauThes
TeM, 4TO B HeM MOfIBHJIach DepBas B ['epmManHu ycraHOBKa
Ans BblpalBaHuA pacTeHnil 6e3 nousH. OHa Gulna cospaHa
B 1938 r. npod. XépHHHroM H QYHKUHOHHPYET C Tex NOp
BecbMa ychewiHo. Tak, aHTypuu, sbipaiiendble B Llteiin«
xefime Ge3 nousbl, OblIH OTMeueHBl nNpemMHedl 3a BLICOKOE
KayecTBO Ha BbicTaBke cafosodctBa B Llryrrrapre
B 1950 r.

HecmoTps Ha mpoponxarouiyiocs elfe v cefiyac AHCKycC-
CHIO «3a» # «IIPOTHB» BbIpalHBAHHA pacTeHHil 6e3 MOUBH,
B TeueHHe nocjeRnux 20 ser metoanl pabortsl OrlAu ynpo-
LLEeHbl H CTGMMOCTL YCTAHOBOK CHHIKena. Pa3jinunbie MeTOAH
BHIpalLHBaHHSA, YCOBEPIICHCTBOBAHHLE B Mponecce paGoTi,
B HacToflllee BpeMs BPHMEHAIOTCH BO BceM MHpe. Kpynnue
fIPOH3BOJICTBEHHbIE YCTAHOBKH HMEIOTCS IaBHBIM 0o6pasom
3a okeanoM, npexne Bcero B CIIA, 3atem B roanaHackux
BaafleHusax y Mexuxkanckoro sanusa, B bpuranckoit I'Buaxe,
Ha TuxookeaHckux octpoBax H B fnownu. B CLLUA wapany
C MHOTOUHCJIEHHBIMU MEJKWMH YCTAHOBKAMH HACUHTHIBAETCA
oxkosio 40 kpynuux npefnpusatuit ¢ 800—1200 rugponoHHbIX
rpsif, KaXAasl pasMepoM B cpelinem 30 k. M. PacnoJsioxen-
Hble BOAH3H ropoAos Tokuo 1 KHOTO AnOHCKHe NpeAnpHATHS
(nnonaasio okoAo 32 ra} GLIIN COOPYKeHB aMepPHKAHCKHMH
OKKYMAaUHOHHBIMH BOWCKAMH H CNyXHau AJs cHaOepud
aMEepPUKAHCKMX BOHHCKHX 9vacteil. B mnociesoenHble roabt
¢ pabouuMu npoueccaMH MO3HAKOMHJIOCh MeCTHOe HaceJse-
HHe, H N0 Mepe NMepeaayl aMepUKAaHLAMH YCTAHOBOK SAMOHUE
MOTJIH MPOJO/MKATE HX HCNOML3OBAHHE.
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B Espone Bo MHOruX CTpaHax TaKike HMEITCA npea-
NPHATHA MO BHIPALIMBAHHIO pacTeHHi 6Ge3 MOUBH, HaMpHMep
B llIsefinapuun, ®pavunu, lauuu, Hopseruu, lilsenun, Foa-
aanguu, Benvruyn, Anraun, Benrpun, [loavie u 8 CCCP.
Mo nocneAHHM COOGLUEHHAM HTAALSAHLA HaMepeHbl noJj-
HOCTBHIO NMEepeBecTH BHpaLlHBaHWe paccaikl pHCa Ha THApO-
NOHHH{I MeToA. Pe3yanTaThl COOTBETCTBYIOLLHX ONBITOB TO-
Ka3aJlH BO3MOXHOCTb SKOHOMHM 3aTpaTt TpyAa H KyJabTHBa-
UHOHHO# NJoLANH.

Kak xe o6ctont peno 8 Nepmanun? Mbl yxke ynoMuHaAu
npeanpusatue B llltefinxeiiMe, Hauaslllee CBOIO AEATENLHOCTD
B 1938 r. Ilpyroe npeanpusatue B8 Jlemro yxe B 1936—
1939 rr. BHpaliuBano reO3AUKM B BOJAHON KyJbType, yBe-
anuuus apuH 3Tom c6op usetos Ha 30%. Moxno ObiNC Obl
Ha3BaTb eLle MHOTHe ApYyrue HeMeilKHe caloBofUecKHe npet-
NPHATHA ¥ HHCTHTYTH, 3aHHMaIOLLHECA B TOM HJH HHOM
Maciutae BoIpaliMBaHHem pacTeHHii Ge3 nOuBHl H JAOCTHT-
iIMe 3HAYHTEALHBIX ycrieXoB. Tem He MeHee 3TOT meToA ellle
He noayunsa OoJblUOro pacHpoCTpaHeHHus W NpHMeHseTCs
CpaBHHTE/BLIIO HEMHOTHMH CanoBojncTBaMH. B 3TOM HeT HH-
Yero YAHBHTENbHOTO, €CNU YYecTh, YTo OOJILIUHHCTBO pacTe-
HHEBOAOB NMOKAa He pACHONaraloT HeoOXOAMMbIMH 3HaHHSIMA.
Kpome Toro, HecepbesHbie, npeyBe/iHUeHHHe COOOGLIEHHS
NOC/NEBOEHHON MEpPHOAHKKH (a OAHa cTaTbsi HasbiBasach
«CTOKpaTHOe YBeJIHUeHHe YpOXKaeB M HHKaKofi Taxenof
paboTtbi»!) 3HAUMTENILHO CNOCOGCTBOBANM TOMY, UTO CJHIL-
KOM MHOrHe JIOAH PacUeHW/H 3TOT MeTOR Kak NycTylo ra-
3eTHYIO CEHCALHIO.

e .

B nocaeaylomnx raasax y udtatens GydeT WHPOKas BO3-
MOXHOCTh NO3HAKOMHTBLCS C TPEHMYLLeCTBAMH BblipalllUBa-
HuA pacTeHu# HA nUTaTeNbHHX pacTBopax. [locreneHHo eMy
CTaHeT SICHO, YTO OHO BLITOAHO He TOJBLKO RJAf UBETOBOAA-
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aoburedisi, HO YTO0 UMEHHO Y MPOU3BOACTBEHHHKOB-OBOLIEBO-
JIOB HJIH 11BETOBOAOB €CTh BCe OCHOBAHHA 3aHATHLCH 3THM Jie-
JoM. BripaugBanue pactenuit 6e3 NoYBH MO3BONAET PaLHO-
Ha/MH3UPOBaTh Pabounii mpouecc M yCmeHo peliaTh Mpob-
JeMH, cBA3aHHble ¢ HeROCTAaTKOM palboueil cuJiel, npHoGpe-
TeHHeM HaBo3a AJf MAPHUKOB Y T. A.

Tocne 3THX YHCTO TeopeTHYECKHX coobpakenuit AaBaiTe
BCcAOMHUM caosa Mepucropens: «Cyxa, Mol apyr, teopus
Be3ge, HO APEBO KH3HU MBILIHO 3€JICHeeT...».

Haunem e BMecTe ocBanBaTh HOBYIO ANA Hac o6aacTh.
CHauana 3aiiMmeMcs CaMOJIEATEJbHOCTLIO ¥ COOPYAHM BEp-
‘THKaJbHYIO UBETOYHYIO rPAAKYy. YIOBOJABCTBHE OT YCREIUHO
BRIMOJHEHHOH paGoThl ¢ HSOGHITKOM BO3HArpaAMT Hac 34 He-
GonbuIo TPYA.



KAK NOCTPOHTDL BEPTHKAJIbHYIO
FPALKY?

BLIPAURWBAHUE PACTEHHRA
HA CTEHKAX H3 MXA

Jlerennapuasn paBuioHcKas uaprua Cemupamuaa ocraBuna
NOTOMKAaM cellbMOe YYAQ CBeTa — CKa3ouHble «BHCsiYde ca-
Ar». CerofHs KaXabif J06HTeNb-UBETOBOA MOXQT yCNEWHO
KOHKypHpoBaTb ¢ CeMHpaMHO#l, eclii OH yMeeT COOpyXaTh
BepTHKaJbHble (B GyKBaJbHOM CMBICJIe 3TOro CacBa) rpff-
K. Takylo BOZMOXKHOCTL AaeT KyJbTypa PAacTeHRR HA CTeH-
Kax H3 MXa.

CTeHKH M3 MXa, BO3MOXHO HaubGofee OpPHUMMHAJIbHBIH Ba-
pHaHT BHIDallHBaHHA pacTeHHH 0e3 MOYBH, MpeACTaBAAeT
coGoil pa3sHOBHAHOCTH MeTOMa, u3BecTHoro B IOkHo-AdpH-
kaHcKoll Pecny6anke nog nassanuem «Tankfarming» n wu-
poko npaMensemoro B atoft crpade, Ilo stomy Metoay pa-
CTEeHHs) BHIPALLUBAKT He B YHCTOM NHUTaTENIbLHOM pacTBOpe
HJIR Ha HeopraHudeckom cyOcTpaTe, a B OpraHHYeCKQM Ha-
NOJTHUTEJIE, TO €CTh HA COOTBETCTBYIOINM 06pa3oM NPUroTos-
JIEHHLIX PacTUTEJBLHEIX MaTepHanaX, NepHOAHYECKH YBJIaX-
HAEMBbIX THTaTeAbHEIM pactsopoMm. M3 IOAP csepenus 06
3ToM MeToAe Jocturau Llseluapuu, m specy Meron OBl
noAxBaueH u ¢ Oonbluoi daHtaszueil paspabotraH co MHO-
FMMH  y1auHHIMH BapHaHTaMH CeMeHOBOAYECKOW ¢HpMoi
darrep (Samen-Vatter) B Bepue. [lpu nomown Kakoil-ui-
Oyab mpoctofi ocHOBHL (KapKaca) Npexkilow TOPH3OKTANL-
HYIO CafoBYIO TPAAKY MpEBPAILAIOT B BEPTHKAJNLHYIO. ITHM
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s co3naeTc uiaeajgbHasg  BO3-
MOXKHOCTD AJA HaHJyYILero
HCTIONIb30OBAHHA NPOCTPAHCTBA
WM Ahs paCliMpeHHs BO3ae-
abiBaeMoll myomiaayu {puc. 2).
[TepBHie NONBITKH BBIpALiy-
BaTh MOJIe3Hble pacTeHHs Ha
BepTHKAJbHLIX FpAAKax OblIH
cienausl 81941 r., B TpyasHsie
; BpeMeHa. XoTesocb  3HaTh,
2 He yHacTcs /M BHIpALINBAThH
Puc. 2. Cxema yerpoficrsa cres- 6onpllie OBEXHX OBOleH 3THM
KM B3 Mxa IIA BepTMKaibworo METOAOM. B ocHoBHOM Bee
03eAeHEHNS: ~ OMHITH AaNH NOJOXHTENbHbIH
!—ocuosa; 2—mposonomnas cer-  pe3y/ibTAT, H TEM HE MeHee,
- ST atann HECMOTPAl Ha 3TH OGellalouIue
pe3yJbTaThl, KyJbTypa pa-
CTeHUH Ha CTeHKax W3 MXa A0 CerofHflIHero A He HaUIA
NPH3HAHUA B MPOMBIILIEHHOM OBOWEBOJCTBE, HO TeM 60Mb-
WHE OTKANK OHA HAIla y LBETOBONOB-JMo6HTeell, BuuMa-
TeJbHBIM HabnoAaTeNb ¢ KaXAHIM rOAOM BHAMT Bce 6OJb-
Ile CBEPKAIOIMX MNecTPHIMH KpackaMH LBETOUHBIX CTEHOK
B cajlaX, Ha Teppacax, 6anKOHaX, IJOCKHX XpHINAX H T. A.
U B a7OM Her HHUETO YAHBHTE/IBHOTO...

i
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OCHOBA

ITpexxae ueM MBI HauHeM YTO-TO MACTEPUTHb, CAEAyeT B He-
MHOrHX c0Bax oOpHcOBaTh OCHOBHBIE MOJIOKEHHA MeToAa.

Bee peso 3akniouaercs B TOM, 4TOOB, HCMOAL3YS MOA-
XOAAILYI0 OCHOBY, MPOYHO YAepXHBaTh B BepTHKANbHOM
NOJMIOKEHHH BAAroeMKuil opraHudeckufi cy6cTpaTt, KOTOpbift
JONXKeH OJHOBPEMEHHO CJAYXHThL HCTOYHHKOM MHTATEALHOTO
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pacTsopa H cpelol Anf pocra kopHeft pacrenuit. Hamonuu-
TE€Nb B FOTOBOH OCHOBe, MK cyBCeTpart, nepHoAHYecKH yBlaXK-
HSIOT XHAKHM NMHTaTeAbHbIM pacTBOopoM. [locaaky pacrenuit
HJH TIOCEB CeMAH NPOBOANT CKBO3b OTBEPCTHA B OCHOBE HA
BCeX JOCTYMHBIX BEPTHKANLHLIX H MOPH3OHTA/NLHBIX NOBepX-
HOCTAX.

PacnpoctpaHeHHas B HEKOTOPHIX MECTHOCTSIX TaK Hasbl«
BaeMast seMAfHHYHaA Gouka npeactaBaser coboit MpocTeds
Wy MOAXOAALYI0 OCHOBY. 3leCh MpHroaHa fiofas He roi-
Hafl HH A9 4Yero gpyroro 6ouYka, ecH TOJBKO OHA HE
HCHONB30BaJach PaHblle 1A XpaHeHHN BpPeAHEIX AJA pacTe-
HHI MaTepHanoB (XHMHKaAu#, Kpacok HAH ceaban). B cre-
Kax 0ouKH NMPOCBEPJAUBAIOT OTBEpCTHA AnaMeTpom 4—5 cM
Ha paccrosnud 15—20 cm oano or apyroro. Toabko B HHXK-
Hefl yactH GOYKH OCTABISIIOT HEeTPOHYTHIM NOAC IIHPHAOH
15—20 cm, noTomy uto Aroasl, KOTOpHle MOTYT BBIPACTH
TaM, Bceraa Oyayr 3arpasHentl. [lpexpe ueM 3anoJHATH
Gouky cyGcTpaToM, B ee JHE NPOCBEPJHBAIOT He6oJbILOE OT-
BepCcTHe, Yepe3 KOTOpPOe MOMXeT BbITeKaTh H3GBITOK KHA-
koctd. Ing 3Toft e HeAH cAYMHT KPYNHBIA rpaBHit, ykna-
AbiBaeMbil Ha AHO GOYKH caoeM BeicoTolt 10 M.

Tenepb 3anaceMca nycToft KoncepBHO# GaHKOf H NyYKOM
XBOpOCTa HAH CBA3KOH npyTheB. banKky (oHa moiaXHa GHTh
BeicoTOl 15—20 cM) cTaBUM Ha cepeflHHY cJOfl TpaBHA H
B Hee BEPTHKAJbLHO YCTAHaBJIHBAaeM CBSI3KYy XBOpOCTa HJH
MPYTbeB, a Bce OCTaJLHOE TNPOCTPAHCTBO GOUKH AOBEPXY
3anoJHASTCA NOAXOAAMMUM cybcrpatom (puc. 3).

[MoaroroBnenunie nOAOGHHIM 06pa3oM GOYKH 3acaxH-
Bal0T TNpEeHMYyUWECTBEHHO PEeMOHTaHTHOA 3eM/AAHHKOA, cO-
XpaHAWOIleld B TeUeHHe BCero BereTauuOHHOTO nepHofa fe-
KOpaTHBHBIe KadecTBa H, KPOMe TOT'0, HempepwlBHO Aalouied
nA0MBL.

[utaTensHHIM PacTBOPOM MNOJNHBAIOT cyGCTpaT CBEpXy,
noab3yach Nefko#, npuyeM (ailHHa H3 XBOpPOCTa B LEHTPE
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Pic. 3. «3emaamiyuan Gouxas:

§ — cBA3Ka XBOPOCTa HAK DpyToen; 2 -~ Macca cybcTpata; $ — KoHCepBHaR
Gauka; 4 -— caofi xpynworo rpaess (okono 10 cM), 5 — ApeHamuoe OTBEPCTHE;
6 — nonoca Gesz orvsepctufl (usipvuoft 16—20 ¢M); 7 — oTeepcTia B Gouke Ane-

MeTpom 4—5 CMm; 8 — DhavKs AAR OTBOAA FPRaM 0 HOoMAesOR PoAnl.

Ooukn obecrneynBaer OLICTPOe U PABHOMEPHOe pacnpepese-
HHe xkujkoctH. Hanocaegox Hag KaxXkablM OTBEpPCTHEM
NpUOUBAIOT NOA YIVIOM MaleHbKYI0 NMAAHKy [OJf OTBOAA
cTekaiolleit cBepXy goxaeBOR Bofibl. [0TOByI0 GOuUKy MOXKHO
TaKXe BbIKPACHTL MAacCJAsiHOM Kpackofl, BHIOpaB uper 1o
caoemﬁy BKycy. [Tocne okpacku 6ouka COBEpILUEHHC TOTOBA.

Ob6patumcs Tenepb Kk Tolt ¢opme, KoTopas, BEPOATHO,
HCRONB3YETCH yaile BCEro, a HMeHHO K cTeHke. Martepuaasl,
Heo6XoaHMble ANA COOPYXKEHHs MepBhiX HeGOJbIUHX ONBIT-
HHX CTEHOK, MOXHO cobpaTth 6e3 GosbLIOTo TPyAa H NOUTH
Ges sarpat, 0cOGeHHO ecin NOKonaThes B COGCTBEHHON KMa-
noBke. Merasnuueckue npyTuf, mAaHKH, peHKH, OOpe3KH
BOCOK, HECKOJIBKO TBO3fedl H HEMHOT'O NPOBONIOKH, a MOKET
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ObiTh ¥ CTapylo MPOBOIOYHYIO CBTKY, BEpOSITHO, MOXHO
HaNTH BCerKa u Besfe.

Mpeaycmorpurensheifi A0GHTeAL Npexae BCero moay-
MaeT o npelBapHTeJbHOH oOpaboTKe CTPOHTENbHOrO Mare-
pnana. BecsMa uenecoo0OpasHo MpONUTATh MHJIOMaTepHAaM
BeleCTBOM, XOpOIlO 3allWllaioliuM HUX OT BJarH, 4TOOH
ybepeun ux ot O6wicTporo paspywenus. HactontennHo pexko-
MeHAyeTCsl ABaMJAB MPOKPACHTh BCe METAJVIHYEcKHe 4acTH
{ceTkn, npoBOJNOKY, npyTbsi) O6LIGHOA OHTYMHON Kpackof.
IT10 HdesaeTcsi He TOALKO ANA 3aLMTHi OT P)KaBYHHBI, HO
TaKXe H NOTOMY, HTO, KaK 0Ka3anoCh, HENOKPHThie KpacKoH
MeTa/I/IHYeCKHe YacTH MOTYT pearHpoBaTb ¢ fMTATENbHBIM
pacTBopoM, B pe3yJibTaTe uero B PACTBOP MOTYT NEPEXOAHMTH
oueHb AJOBHTHE MJIAl pacTeHHH BewlecTBA. JTO, KOHEHHO, He-
o6xofiuMo mnpelotspatuTh. [lostoMy caeayer BbiGupath
TOJMBKO TaKue CPEeACTBA NPONUTKH- W H3QAALUHH, KOTopbie
6e3yc/OBHO He COAEPIKAT PACTHTENbHEIX Al0B (xpaliHe sl0-
BUTHMU ABJRIOTCR KPACKH, B COCTAB KOTOPBIX BXOAAT TaK
Ha3pIBaeMHE THKeNble MeTaNTH ).

Ecnu npeanosiaraeMoe COOpYXXeHHEe, Hanpumep, AAA

cafla 6yneT cTaUHOHAPHBIM, TOr/la B HYXKHOM MECTe B 3eMJIIO
npocto 3aGHBaloT Yerhbipe KOJA K, CNUJAHB X HA OAHHAKOBOI
BHICOTE, COCAUHAIOT ANn Gonblleil yCTORYRBOCTH APYT ¢ APY-
roM pefikaMH COOTBETCTBYIOLIE! TONUIHHM, NOCke 3TOTO (yH-
AaMEHT OCHOBY! roTos (pHc. 4).
- Ecnu uBeTOYHYIO CTeHKY HaMedaercd CTaBHTb Ha Tep-
pace, B cally HJH eille rae-aubyab, T0, caMo coGofi pasy-
MeeTCsl, nepeHOCHast OCHOBA JOMKHA COOTBETCTBOBATL 3THM
rpeboBanusaM. IlosToMy Mbl cHawana coOpyXaem H3 npoy-
HHX peeK OCHOBY B (opMe.CTeHKH npumepso 50 cM aauHof,
50 cM BricoTOf H 30 ¢M WHPHHOM.

[pn raxux ra6apurax NOANHQCTBIO 3aca)eHHafl pacre-
HUAMH CTeHKa OYleT BeCHTb OKO0JIO 65 X M ee ellle MOXHO
NepEeHOCHTD.
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Pnrc. 4. Tlpocras ycraHoBKa ANR BHpAaULMBaHHA
pacTenyit Ha cyGeTpaTe W3 MXa Wau ropda:
{ = onopubie cTonGu; 2 — pefKA HAR nNAAHKA.

B xkauecrtse tneayolllero ara no3a6oTHMcs 06 OTpaHH-
YeHHH OOKOBBIX NOBEPXHOCTeH, NMPpHYeM 34eCh MOXHO HATH
pasanunbiMH NyTaAMH. Ouens Nenecoobpasno caenats obpe-
IWEeTKy H3 BEPTHKAABHBIX Y3KHX peeK ¢ PacCTOAHUSIMH
MeXAy HHMH 5—7 eM. B stom cayvae npu obbiuHo Habaio-
A2eMOM OCeXaHHWH Macchi cyb6cTpata yxKe BHICaXKeHHbIe
MeXAY NAaHKaM#d pacTeHus He Oyayr noBpexpeHbl, [Tos
CKOJMILKY YBNAXKHEHHAs NHTATeNbHLIM pacTBOPOM Macca
cy6cTpata uMeer 6oJbLIOH BeC, OHA, COOTBETCTBEHHO,
OKaspiBaeT Ha GOKOBLIe peliKH SHAYUTeNbHOe AaBaenue, Has



TOr0 uTOGH He MPOHCXOAHAO BLIMUPAHHSA Peek Ha Gonee wan
MeHee BbICOKHX CTeHKax, Ha OGOKOBbIX MOBEPXHOCTAX Yepes
Kaxabie 40—50 cM cnelyeTr NPUKPENAATL YCHAHTEABHYIO TO-
PH3OHTANBHYIO NJAAHKY, KOTOPYIO, KpoMe TOro, COERHHSIOT
NPOBOJOKOA ¢ aHAJOrHUHOM NNaHKOH Ha APOTHBOAEKAILeH
CTeHKe OCHOBbI (cM. puc. 8). Ecau ato caenaHo, To MOXKHO
He GeClOKOHThCH 3a OOKOBBIe MOBEPXHOCTH.

WIS G ey g it
N -

Puc. 5. lTpumepi 0CHOB, M3rOTOBAGHHLIX H3 PASHBIX MaTepHaNOB:

1=—0CHOBA H3 NNaHOK: 2 —ocHOBa H3 GaMOYKOBLIX NanoK; 3 — YCHJIHTEALHBIE
pefikd (mMankR); 4 — NPOBOAVYHAN CeTHA; § — NpoBOJOYHLIE CTAMKH,



HOpyram, yacto BLIGHpaeMbiM H BeAYIINM K TOH XKe ueaH
MyTeM SIBJASIETCS HCMOJb30OBAaHHE TPOBOJOYHON ceTku. [asa
9TOr0 MOAXOAST JloGble ceTKH ¢ pa3Mepom siuedi or 50 mo
MaKCHMYM 75 MM, eC/iH OHH MOKPBITHl H3OJHPYIOIIHM CJI0EM
GuTyMHON Kpacku. JIpeMMYHLIECTBO CETOK 3aKIuyaeTcs
B TOM, UTQ OHH 4epe3 KOPOTKOe BpeMsi CTAHOBATCS HeBHAM-
MbiMH AJA rAa3a, NOCKOJAbKY TOHKAas NpPOBOJLOKAa mOrpy-
XKaeTcs B- Maccy cyOcTpaTa HAM Xe MacKHpyeTcd pacte-
HuaMH. HepoctaTok ceTkH 3akiiodaercda B TOM, 4TO TNpH
ocenaHuy Macchl cy6cTpata pacTeHHs B OTAENbHBbIX AYEAX
OKa3blBajoTCA  MOABElleHHBIMM Ha CeTKe H NOBpexaa-
I0TCH.

Onxako 3TOro MOXHO H36exaTb APH AOCTATOYHO 3a60T-
JIMBOM 3anONHEHHH cTeHKH cyOcrpaToM. Ha npoBOSOYHBIX
ceTKax ocobenno Jerko o6pa3ylorcs OOKOBbIe BCNYYHBaHMA,
AO3TOMY HeoOGXOANMO No3a6OTHTLCA O NOAXOAALIMX CTSK-
Kax, MOXOXKHUX Ha Te, UTO ACNAIOT npu NPOIIKBKE MaTpaues
(puc. 5).

Otneabio crosuiMe 6oYka WAH CTEHKa 3acaXHBaKTCA
pPACTEHUSMH CBEPXY H CO BceX CTOPOH. DTHM, 0JHAKO, BHIGOp
¢OopM HH B KOeM clyyae He ucuepnsiBaetca. MoxHo Ges
TPyAa COOPYAHTb 3aca)KHBaeMble PACTENHAMH KOJIOHHHI, NO-
JYKoNOHHbI, KyObl, a TaK)e NMpOH3BOJAbLHBle GOPMEI, MOA0G-
Hble [HMaJjepaM, MHPAMHAAM, THPJAAHAAM, MOABECHBIM KOp-
3HHaM ¥ ropmkaMm H T. n. Her neo6xoauMocTH noapoGHO
OCTAHABAMBATLCA HA H3TOTOBJIEHHH OCHOBBI AJI BCEX 3THX
dopm. Pucynku 6—8 aalor pocratouHoe MNpeacTaBleHue
0 B03MOXKHOCTAX. [1osTOMY MBI OrpanHuHMcs JHWH OOIIUMHA
Ansi Bcex GOPM MOJOKEHHSIMH.

[Mps BuGope ¢popMbl M OnpeleseHHM Pa3MepoB Kapkaca
MOXHO B GOJILILOH CTeNeHH CJAeAOBaTh JHYHHM BKycaMm H
NpHHOPaBAHBaTbcA K OcobeHHocTsaM mecTa. OaHako Bceria
HeoOXOAHMO CYHTATBLCA CO CJAEAYIOILHM: PAcTeHHst ROJIKHBI
HMeTb AOCTATOYHBbIH 06beM cylCcTpaTa AdA pocTa KOpHEH H
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Puc. 6. TIponsposbhnie POPME! OCHOB ANS BHPAMABAHHA pacTeruAl
Ha cy6cTpaTe n3 MXa HAH Topda:

!~ «gciiHy ;. 2 — ananawHks; 3 — KyOHK;, 4 - NOJAYKONOHHA; 0 = FHPARBDG;
6 — nofBecHAR KoOp3aHHa, 7 — KOIOHHA, & — nmpaMufia; § — apka (neprodaa).

pacmosaraTh 3anacoM IMTaTeNBbHOTO pacTBopa, CoOTBeEr-
CTBYIOILIMM KX PasMepaM M 4Yucay. BeicotTy W HauHYy coOpy-
XeHHsl MOXHO BHOMpaTb COBEpPIIEHHO OpPOH3BOJLHO, HO
mupuHa (ToMMHA Cnos CyGcTpaTa) [AOAXKHA HMeTb Cae-
AyiolMe  MHHUMajbHble pasMepbl: TNPH 3acaKUBaHHH
pacTeHHsIMH CO Bcex CTOpoR — He Menee 30 cM; Opn 3a-
CaXXHMBaHHH pacTeHHAMH C OARHOR CTOPOHbl — He MeHee
18 cm. ‘

Ecan 310 ycnoBHe co6/ioReH0, MOXKHO OBITh YBeDEHHbIM,
YTO 3amaca NMHTATENbHOTO PacTBOpA PACTEHHSIM XBATHT Ha



8—10 aneR M 4TO HAWIH MUTOMUMB He OGyRyT TepleTb HYXObl
TaKXe W B IPYTHX OTHOLUCHHSAX.

Mul yxe BuaeNH, YTO BePTHKAJAbHblE IPAAKH HJIH CTEHKH
MOTYT 6biTh CTAUMOHADHEIMH WAH TepeABHXKHbIMH, KX
MOXKHO JaXKe MOCTaBUTb Ha KoJjeca (puc. 7), 4robbl ucnosb-
30BaTh HA Teppace B KAayecTBe uBeTylllefi WIHPMHL B COOT-
BeTCTBHH ¢ NoAoXeHHeM conHua. OAMH NpeAnpUHMYHBLIA
CanoBol COOPYAWN] HECKOJNbKO MeTaANHYeCKHX KapKacos,
KOTOpble MOXHO Obl10 COCTAB/AATL BMeCTe HanoAo6He CTpou-
TeNbHLIX OJNIOKOB W AenaTs H3 HHX OOnAbLIHE UBETOUHbIE
crenst  (puc. 8). Ilpu nexopupoBauuum CiieHBi, TpuOyH
¥ AKTOBBIX 3aJI0OB OHH C YCIEXOM 3aMeHAIOT BCETAa He-
CKONIbKO Ka3eHHYIO 3eMeHb MaJibM H BEUHO3eNeHbIX KYCTap-
HHKOB.

Pue. 7. LlsetouHan rpaaka Ha koJecax.
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Puc. 8. Llserounas creHa #3 OTACAbHHX 3EMEHTOB:

1 — wnnm;

— OLHHAKOBLie <CTPOHTebHEE 3Me~

3

2 — maau

MEHTH?® .

Pasinydble BepTHKaAbHLIe CTeHbl MOTYT NPHMEHATHCA
TaKxXKe AAsa YKpalleHHs cTeH W yacTell cTpoenn#l. Ux moxHO

nojiBelluBaTh Ha JwobOo#H BbICOTE, a 3a1HiolW, NMpHAeranily

410 ofecneuut aydiuee

TOJS HAH TJIACTHYECKON MJeH-
, 4TOObl He MOCTpapafsu CTeHbl cTpoeHHs. BecbMma iedne-
r

PXHOCTb AeNiaTh HenpoHdLaeMoH Ans
coobpasHo mexjy 3aaHell MOBEPXHOCTbIO OCHOBBI M CTEHOIt

M3 JKECTH, TOKPLITOH H30NUPYIOULAM
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3mech, MeXIAY NPOUHM, CAeAyeT OTMETUTh, 4TO yiKe MOX-
HO AOJiy9HTb OCHOBBI, H3TOTOB/IEHHBIE NPOMBILLICHHbBIM CMO~
cobom M3 acbouementa uaH Metaana. Iockoabky oun umetor
XopoluKe PopMbl H H3TOTOBAEHE! BECbMa Leaeco06pas3Ho, OHH
6e3ycnoBHO 3acayXuBaloT BHuUMaHua (puc. 10).

CreHKy U3 MXa HJAH Topda MOXKHO HCHO/NB30BaThH TaKKe
M AAA BHYTpPeHHero osedenenus. OnHako B 3TOM cayyae
HEOOXOAMMO MPeAyCMOTPeTb KaKoi-HHOYAbL MPHEMHHK ANfA
CTOKAa BO3MOXHOTO n36LITKa MHTATEJbHOrO pacTBopa. B ka-
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Puc. 9. OoHoBa A48 HOABECKH Ha
cTeHax 3aHHfi ¢ BOAOHeNpOLH-
naeMofl 3apHeli CTeHKOMA:

J = Haonupyollad  SaAHAR CTeHKa;

2 — ppenamusie TpyGru; § — Opycox,

noakaaAwpaeMuil AR co3BaHHs 3a-

80pa MeXAay OCHORO# H  crexch
SNAHKA,
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YecTBe APHEMHHKA MOXET CJy-
XKHUTh MNPOKPAlUCHHOE KeCTAHOe
KOPHITO MJIH NlaXke BaHHOYKA H3
NJAAacTMacCh, YCTaHABJHBAEeMHE
MOX OCHOBOH HJH MNOABELIHBae-
Mute K Heit. [lpu usBectHofi cHo-
pOBKe cnellyeT cpasy Ke W3roTo-
BHTb YCTPOHCTBO JAsl CHycKa
KHIKOCTH M3 TNPHEMHHKA — 3TO
MOXeT OMTb KPaHHK HJIH MPOCTO
cupoHHas tpybka. Ecam Bce 310
NpeAycCMOTPEHO, MH  MOXKEM
ObiTh CNIOKOHHH 3a CO3MaHHBIE
BMNOJIHE COBPEMEHHbHEe yCJOBHSA
COAEPXKAHHA KOMHATHLHIX pacTe-
wufi (puc. 11).

Bor, cO6CTBEHHO, BCe BaX-
HeHlIHe YKa3aHus, KOTOpble He-
06xonuMo co6ioCTH NPH COOpY-
*KEeHHH OCHOB AJist BhipalHBaHHS
pacreHHi Ha cy6cTpaTe M3 MXa
unn topda. Cneayer auinbs Ha-
MOMHHTb, YTO NP AOCaAKe MOJO-
ABIX PAaCTeHHH HYXHO YWHTbIBATh
npocTpancTeo, Tpebyioineecs g



BMOJIHE Pa3BHTONO  pac-
Tenus. Hanpumep, ecan
NMOJHOCTBIO  3acaKeHHan
OCHOBa JOJXKHa B KOHey-
HOM HTOTE€ HMETb JJHHY
2 M, TO ZocTaTOueH Kapkac
anuuon 1,6 M, motomy 4TO
BHICOTA DAcTeHHA Ha TOp-
HleBLIX NOBEPXHOCTAX Oyner
ge Menblue 0,2 M. B 3akuo-
YeHne ellle OJHO YKasaHHe
Jns  TpebOBATENBLHOrO K
ceGe Bnrajenbila yuacTKa,
3HaKOMOr'o C peMeciioM Ka-
MEHIIHKA: HBETOYHYIO CTeH-
KY MOXHO CJOMXHTb H3 KHP-
nyya HAM elie Jydylle M3
HeoTecaHHoro kaMHfa. Jins
9TOr0  CHavala KaajyT
¢yHIaMeHT WHPHHOH OKO-
10 60 cM n xenarenbHof Puc. 10. Ac6oueMeHTHbe OCHOBH,
Anuibl. Bepx ¢yHmamenTa - giinyckaembie npoMBIWAEHHOCTBIO,
BLIPABHUBAIOT H B HEM Xe-

JIAI0T XeJoOOK AN CTOKa H3GbITKA XHAKOCTH ¢ HAKJIOHOM
B ogHy cropony. Ha pucynkax 12 u |13 nokasaHo, kak ykaa-
IbiBaTh KaMHH, 9TOOBI CTeHKa NPOH3BOJAHAA BHIUMPHILLIOS
BneyaTneHHe H YTOObl OHa HMeNa HYKHYIO CTPYKTYpY.

Her neo6xoanMocTH onuchbiBaTh Bechb npouecc paGoTHI,
caelyeT MWL NMPeAYApPeAuTh, YTO He CAENYeT IKOHOMHTIb
nemeHT. IIpouHOCTL coOpyXeHus 3HAYHTENLHO BO3pACTeT,
€CIM NOJb30BaTbCAA PACTBOPOM C Y3KHM OTHOLIEHHEeM Mecka
K uementy (2:1 unu 3:1). Korra Knaaka OyleT 3aKOHUeHa,
HY’KHO B3ATbCAl 32 KHCTb W TNOKPHITE BHYTPEHHIOI NOBepX«
HOCTb KJaAKH H Bepx ¢yHIa.leHTa, T. €. Bce MOBEPXHOCTH,




koTopsie ~ GyAyT  conpuKacaTsCs
¢ cyGerpaToM, 6HTyMHOfi Kpackoh,
yTo6bl NPEAOTBPATHTL BJIMAHHE H3-
BECTKOBOTO 6yTa HAM KHpNHuel Ha
NHTaTeJALHBIA PacTBOP.

B roroByio oCHOBY cHavana Ha-
CHIMAIOT CJOH KPYITHOrO KBapLEBOTro
necka TOJLHHON 5—8 cm. Oy obec-
MeynT OHICTpoE ynaneHue HaOHTOY-
HOH BJaru. 3aTeM MPOU3BOAAT HA-
6uBKy cyOcTpaTa, KOTOPHIEH cleayer
CHNBHO YBJAXXHHTb, 4YTOOB YCKO-
PUTH NMPOLECC eCTeCTBEHHOrO oceaa-
uus. [locse storo mMoxHo npuery-
Puc. Il. Yerpolicteo aas THTb K BHICAIKE pacTeHuil.
nepexpata H3GHTXA XHA- Ewle oo saxknoe 3sameuanue!
KOCTH B OCHOOBaX ﬂ-"’:mffse' Moxno HaMHOrO obaerynTs ce6e

JICHENUR MOMELLEHHI: paboTy mo oMene cyGcTpaTa, ecan

2 apmeaeTOR JPaN: @), B Hauane KIalKM y KOHUA CTeHKH

Hal HHXHUM KOHLOM CTOYHOH Ka-

HABKM 3aKpenuTb HECKOJNbKO KaM-

HeH uAH kyupnuyefi TakuM o6pa3oM, YTOOH HX JETKO MOXKHO

6o BHuHuMaTh (puc. 13). Torpa, noae3ysach Koueprof,

MOKHO JIETKO BHIrpe6aTh CyGCTpaT #3 OOBYHO TPYAHOAOCTYII-

HOroO y3KOro npocrpaHcrea. Ele oana feratb: (QUrypHsie

uIBH H3 6eJoro ueMeHTa MPURAIOT 0cobyio AEKOPAaTHBHOCTH

CTEHKe, CJIOXKEeHHOM M3 HAPKO-KPacHOr0 OGJHIOBOYHOTrO
KHpITHYA.

CYBCTPATHI, HAIH HANNOJIHHUTENH

Kakum TpeGoBaHuaM ROMXKEH OTBeuaTb MaTepHas, HCNOJbe
syeMmblii B KauectBe cybcrpaTa? 3tvo gomkHo OeiTh Bewue-
CTBO CO CAEAYIOLIHMH CBOHCTBaMH: -
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a) ¢ J0BOJIbHO KPYHHbLIMH 4acTHLAMH, KOTOpble He Bbi-
ChiNAIHCh OBl MeXAYy peHKamHi OOpelIeTKH WM MeXAy sqei-
'KaMH CeTKH;

6) cnocofHOe MOrJoUlaTh H yAepxuBaTh GoAbIIOe KOMH-
YecTBO BOJHI, 4T0Obl He TPeGOBANOCH €XelNIeBHO YBAAXKHATH
er0 MUTaTeNLHEM PacTBOPOM;

B) yCTOHUHBOE NPOTHB PAa3NOMEHUSE © HeCrnocoGHOe
33rHHBATD;

r) XHMHUecKH HEHTpanbHOe, TO eCThb TaKoe, KOTOpoe He
BHUIC/ISET HHKAKHX TNPOAYKTOB, CMOCOOHbIX  MOBpeAHTDb

Purc. 12, Crenka, cromednas u3 KHPMHYA HJAH KaMHS:

# — Getonpfl QysHnaMent; 2 -- CTOUHAA KaHapKa; I — BONOCAHB KaHABKH; 4 = Has

npas/fickile YKIOHA XaHapkH #H dysaamenta (okono 1%); §— oreepcts pan

focanKn pacTeHhil; 6 — KHpNWYHaA xnaflKa; 7 — cTena sAandd; J — pacTeHHs,

BLICAKEHHKWE C KOMOM; ¥ = caofl Bonoknucrore Topda Han mxa, [0 —cyberpar
(ropdpanas Kpomna),
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Puc. 13. CTox aas XHAKOCT B npucnocobaenne
And yhaaenHs cyGerpara ApH ero 3ameHe:

I — pcraspofi  GA0K' 2 — OTHEpCTHE ¥ OCHOBAHHR
CTEeHHH; J — CTONHAA HKAHABKA. ;

PacTeHHsM, H HH B Kakoif Apyro#i Mepe He BJAHfAET Ha NUTa-
TeJbHBIH PacTBOP.

Kakue ke MaTepuanbl oTBeualoT 3THM TpeGoOBaHHAM R
K2KHe M3 HUX Mbl MOXKeM UCIONb30BaTh?

¥Yxe camo Ha3BaHHe «CTEHKH M3 MXa» yKasbiBaeT, 4TO
HAAsi HALIMX fesiefl MOXHO HCNOMb30BaTb CaMblii OOLIKHO-
BeuHb#i secuoit mox. [lparna, ero He Bcerna Jerko nOCTath,
¥ HHOTJZ OH MOXeT OKa3aTbCs OyeHb AOporuM, ocobeHHo
B TeX CAyuasX, KOraa ero nuiTalrcs cobpate B 3anoBepHH-
kKax. Bopoynepxupawias cnocoGHOCTL STOr0 Mxa TaKxe
ocTaBJifleT XKeJaTb Jyyinero. Mox ropdsubix OosoT, HIH
c(parHOBH I MOX, HANPOTHB, StBJAsIeTCSt HACAJbHHM MarepHa-
JoM, opHako B ®PIT on canmkom a0por, H B HEKOTOPHIX Me-
cTax ero BooGile kpafine TpyaHo nocrate. floatoMy ne npu-
XOAUTCH YAHBAATHCA, YTO Y MHOrHX JiobuTeNel-11BeTOBOLOB



«CTEHKH W3 MXa» nepeHMeHoBaHbl B uBeTylline «TopdsiHble
CTEHKH».

Topd, onpaeparuinii ce6s B CagoBOACTBE H OBOLUEBOJ-
CTBE YK€ MHOrO HecfiTHNeTUfi Hasas, AOBOJbHO XOPOLIO NOA-
XOAUT ANA HALIWX BEPTHKAALHbIX UBETOYHHIX TPfil B Kaye-
cTBe HanoaHutens {cybctpata). MHorouyncaeHtble UCNbITA-
HHSl NOKa3aJiu, YTo cMech TOPQAHOH KPOIIKH H rpyOoBOJIOK-
HHcTOrOo TOpha, HCNOAL3YeMOFO0 B KauyecTBe MNOACTHAKH
B croiinax, B nponopuuu l:1 ofnanaer naubonee xopo-
IUMMH cBOHCTBaMH. Bonoynep)xuBawilan cnocobHocTs 3TOH
CMECH HCKJIOUHTENIbHO BeNHKa: OHa MOXeT Toraoulate Ko-
JIHYeCTBO BOAbI HAH MHTATEJbHOro pacteopa B 8 # Jdaxe
B 10 pa3 Gonvluiee no Becy. Bonnlwaa yacte sTOrO KOviMye-
CTBa XXHMIKOCTH CO BpPeME&HeM paBHOMEpHO OTAdeTcsi pacTe-
uuaAM. Hacblinennaa poaolt cmeChb COmEePXHT npPHMEpPHO
80% Bonbi, u ee copepkaHHe HOJIKHO CHU3HTLCS HAMOMO-
BHHY, 4TOObl GHNa AOCTHIHYTA TOYKA 3aBAAAHMSI pacTeHHH
(TONLKO nocae 3TOro pacreHus HauuHalOT yBsitath). Ilpy-
THMH Cl0BaMH, | Xr MONHOCTLIO HaACHILEHHOR BOROH TOP-
(paAHOf cMecH MOXeT oTaaTh pactennaM 600 r soaul, npexae
YeM pacCTeHHs$ HaYHYT HCNBITHIBATL HENOCTATOK.

Cy6etpar u3 cmecu TOpDSIHON KPOIIKH M MNONCTHNOY-
Horo topa xopotwo aszpupyerca. Kakum 6b BAaXKHEIM HH
Gua cy6eTpat, KOpHM pacTeHHW BCe Ke MOAYYalOT A0CTa-
TOYHO KHCJIOpPOLa ANA ALIXAHHS, KpOMe TOrO, 3T4 CMeChb He
cnapipaerca. Topd TpyAHo nongaercs pas’noXKeHHIO U gaxe
NPH CHJILHOM YB/AXXHEHHH H BLICOKON TeMnepaType B JH
BEpPOATHO €ro 3arHKBaHHue.

Kak xe npurorasiuBaercs cmech? Mamenvuennywo top-
GAHYIO KPOLIKY XOpOLWIO YBAAXKHAIOT KW TILATENbHO Nepeme-
IIKBAKT ¢ CyXHM NOAcTHAOYHBIM TOpdom. [locae aAByxnsues-
HOTO BLIAEPMHBAHHS CMECHb YXKe MOXKHO HCNOJAL3OBATH.

Eule onna oueHb Baxkias Aetadb: | KyGoMeTp PpbIXNO
yJAOXKeHHOH Baa)kHofi cmecu Becut 500—600 xr! O6 sToM



06A3aTeNbHO HYXKHO NOMHHTbL MPH COOPYXEHHH UBETOYHON
CTEHKH Ha BHcsllleM GankoHe u B APYrux NOAOOHEIX MecTax.

Tenepb, HakoHeL, MOXKHO HauYaTh 3aMOJHEHHe OCHOBLI T0-
TOBOH cMecblo. Xopouwlo ONpaBaan ceGa cAenyoLlHi MeTol
34NOJNHERNA: K PelleTKe H3 NNAHOK HAH K CeTKE IPHIKUMAIOT
CHATHIH NJACTOM C/IOH JIECHOr0 MXa WK BOJOKHHCTOTO TOP-
¢pa. OcTarouleecs B cepelutie NPOCTPAHCTBO 3ANOAHAIOT NPH-
rotop/eHHol TopdAHoii cMecblo. BoJsokHHCTbIe HapyXKHbLIE

C/IoM NpefoTBpalllaloT BhicHinaHue Gonee MeNKOro BHYTPEH-
Hero cy6erpata (puc. 14).

Hcnons3oBanne HeHapylleHHOro mlacTa JXHMBOTO Jiec-
HOMO MXa CBfi3allo C TEM MPEUMYULECTBOM, YTO paCTEHHSA
MXa fnpu 6aaronpusTHHX AJs1 HUX
YCAOBHAX MPOAOJANKAIOT PacTH M
caMu no cebe ykpawawt Bce CO-
opyxenue. [lpoBonounas ceTka
O4YeRb OBLICTPO 3apacTaer H CTAHO-
BHTCA Hepuaumol. Heynusurenbro
MO3TOMY, YTO MHOTHE 3HTY3HACTH
BCPTHKaMbHLUIX rpan 3abonesaior
«MOX0oBoil 6G0/e3HbIo», BLIpaXKalo-
UIEACA B  HEYAEPXKHMOH CTPacTH
k cbopy Mxa. bonesHr sta kcraTu
OueHb 3apaszHan!

[Ipu 3anonneHuu OCHOBH Cy6-
CTPaTOM HYXHO 06s13aTeNbHO NPea-
OTBpaTHTL 06pa3oBaHHA Kak mny-
CTOT, T2aK H MJOTHLIX KOMKOB, 4TO-
6l ofecneyut, paBHOMepHOE pac-
Puc. 14. 3anoawenue npenenenue pacTBopa H paBHOMep-

OCHOBRL: Hoe oceiaunue Bceft Macebl. [Tnor-
I japymise cron W % HOCTb YKMALKH— 310 yie BOMPOC
2 — macca cyberpara (cmecr YHTYHUHH: C OAHOM CTOPOHBI, OHA

ToppAnoR by " "% me  monKHa OHITH  upe3MepHOd,

84



o .
BT e )
*, 0,;..0 >

DA I Pl A D B R P
1 0, 1 0 e
. ‘0.0 > e/ M

Puc. 15. Ceaskn xBopocTa man npyThes 06Jeryalor yBAaKHeHHe Macchl
cyberpara:

1 — ocnopa; 2 — upososouHan ceTka; 3 — crf soaokuuctoro topda, 4 — Macca
cyberpara; § — pyuxm XBOpOCTa.

yToOHl He 3aTPY/IHANOCH [BIX2HHE KOpHed, HO, ¢ Apyro# CToe-
POHBI, CAHKLIKOM PHIXJast yKAafiKa nosJjeder 3a co6oit ypes-
MepHO cHJbHOe ocefanHe Macch, Hayuntben usberath omm-
60K MOXHO TOJIbKO MyTeM NPaKTHKH.

[Mpn BBICOKHX cTeHKag H3 MXa mnepen 3anoaHeHHeM
OCHOBHI ClleflyeT yCTaHOBHTb B Heil ne(oablile CBSA3KH XBo-
pocta, pacrnonaras ux Ha paccroauuu 0,8—1,0 M omsny oT
JPYrofl Tak e, Kak 3TO AeNanoch MPH 3aNONHEHHH «3eM-
JIAHHYHOH GoUKH». ITH CBS3KH ofecnedunator Gonee paBHO-
Mepuoe u ObicTpoe pacnpeneseHue TMOpUMii NHTATEJBHOrO
pacteopa B Macce cyberpata (puc. 195).
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Cy6cerpat uBeTouHOH CTeHKH MOXET HCIOAb3OBAaTHLCA
6e3 o0HOBACHHA B TeyeHHe MHOTHX JeT. EauHcTBedto, 4YTO
TpebyeTcsi, 3TO €XeroAHO BOCHOJMHSITL €r0 eCTeCTBEHHYIO
yObisib, 06ycnOB/ieHHYI0 OCadKaMH H BHMbiBaHHeM.

NOCARKA PACTEHHA

[1pu nocanke Bcerga onpaBabIBaeTcsi 3a60TAUBHI H XOpoilIO
npogyManselii noAxoA. Pesyabtatnl Haweit paGotrh Oyayt
H3 BUAY B TeYEHWE BCEro JeTa, U He OYeHb MPHATHO MO3JHee
HCKaTph OnpaBhiaHue AAasi cOOCTBeHHBX OWHOOK.

Hnsi 3acanku cTeHOK HCMOJABL3YIOT MOJOAbie ropliedsbie
pacTenun. KoM HeCKOAbKO OCBOGOMXKAAIOT OT 3eMJIH, CJerka
MOCTYKHBasi UM O TBePAYiO NMOACTABKY, W 3aTeM KopHU 06-
BepTHIBAalOT BJAXKHBIM MXOM HJIH BOJOKHHCTBIM -TOP(QOM,
npuaaBas uM eepereHooOpasnyw ¢opmy {puc. 16). Takoe
BEPETEHO BBOASIT MEXKAY NNAHKAMH WIH CKBO3b AYEH CETKH
B OTBEpCTHE, NpojeNaHHOe B CyOcTpaTte CaXKalbHBIM KO-
JuiuikoM. BeTaBnennoe BepeTeHO 3areM  OCTOPOXHO, HO
MJIOTHO MPHXKMAKWT TaNblaMH Aas Jyyllero KOHTaKTa
¢ cy6etpatoM. Ilpu nocanke oGepHyThie TOPHOM HAR MXOM
KOPHH CTpPeMATCSt BBECTHM KAK MOXHO ray6ike M € HakKno-
HoM sHU3 (puc. 17). Kaxxioe pacTeHne MoXeT paspactarsca
B CTOPOHbLI, OHAKO €CNH KOPHeBas WeHKa CAHILIKOM MeJKO
NOCAXKEHHOTo PaCTeHUsl OCTAHETCH Bbllle MOBEPXHOCTH CYy6-
cTpata, TO OHO HeusGexHo 6yaer cBucaTh (ocoleHHO Ha cO-
BEPIIEHHO BePTHKAJbHOK CTEHKE).

Heo0Oxoaumo eule pa3 HAaNDOMHHTb O TOM, 4TO CTEeHKY
Jyyllle 3acaXHBaTh NMOCAe TOrO, Kak CyOCTpar mnepecraHer
ocefatb. D70 U36aBUT OT HENPHUATHLIX CIOPIPH3OB.

Toabko yto 3acaxkenHylO rpALY B TeueHHe NEPBbIX NPH-
MepHo BOCBMM [Heli YBANAXKHSIOT OAHON AHUIb BOJMOH, ec/H
B 3TOM BooOule #HMeeTcs HeOOXOZUMOCTb, MOCKOJbKY CYG-



Puc. 16. lNoarotoBka pacTewui K nocauke:

{ — pacTenne ¢ ROMOM 3eMAH BHTANKHBAIOT H3 COPINKA;

I — xoM pasbuBalOT H HaTRWeEK nouebt orbpacumeatnt, [ —

KOpUH  pacTeHHA o©oOBEPTHBAIOT  BOJNOKIKCTHIM T(.;P(]JOM HAH

MXOM, mpHIamasi MM BeperenooGpasnyi dopmy; V¥V — rotosoe
K HOocafue pacrenwe.

CTPaT mepel, MOCagKol pacteHuit Obln OOMABLHO YBAaXueN.
BuAo ycTaHOBNEHO, YTO HEeMEANeHHOe yBJAX HeHHe RHTA-
TENLHLIM PACTBOPOM MOXKET TMOMEIIaThb 3aXKHBJEHHIO Heus-
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OexHEIX NpH Nepecagke NOBPeXAeHWA KOPHEBOH CHCTEMBL.
Ham ne3ayem cmeumTs H MOXHO CNOKOWHO AaTh BpeMs pa-
CTEHHSIM [/ BOCCTAHOBJAEHHSL CHCTEMBI KOpHEBHX BOMOCKOB.

HOns mHorux ao6uteneit-uBeTOBOMOB GOMBLIION HEOXKH-
NAHHOCTBIO OHNO TO, YTO AAA 3aCaAKH BePTHKAaNbHHX CTe-
IHOK TpelyeTCHA HEBEepPOATHO MHOro pacTteniil, EcrecTBeHHO,
BepTHKalbHana «bhacalHasfa» NOBEPXHOCTb HEBONbHO OKa3sbl-
BAeTCA 3aca)XeHHOH Trylle, yeM OORYHAA TOPH3OHTANbHas
rpAlKa, MOTOMY U4TO 34eCb OroJieHHhe Mecra T[opasfo
G6onee 3ametHbl. OnHako 6oOMLIIOK pPacXoA cesiHleB OObAC-
HAETCA TeM, H4TO, COOpysKasi CTEHKY M3 MXa, Mb! B OYEHb
GONbILOM CTeneHH yBeJHYMBaeM pa3Mep KYJAbTHBAUHOHHOM
naoulany. Bor neGoabwol npuMep, XoTopwifi AOCTABHT

Puc. 17. Tpouece nocanku:

1 — caxanpiufi Koaviler; 2 — OTBepeTHE, cAenAaNOe HONLLEKOM B CYOCTpate

(¢ wPakhonOM  KHH3Y); J --naanka obpeweTkH; 4 — BoROKHHCTRIA  TOPg:

§ — macca cyberpaTa: 6 — nocde nocaaky o6BepHYTWe TOPHOM KOPDHR HYXKHO
‘CAETKS npBXaTh K cybeTpary.



yRoBOJMbLCTBHE OecudclienubiM JiobHTeNIIM  UBETOB, pasxee
CTpaJaBUIHX OT HENpeojONHMOro HelocTaTKa NJ/CINAAH, M
YKpenut KX JOBepHe K DepTHKaJibubiM cTeHkaM. Lcau wa
naowagn 25 X 100 cm (nmerolllefica npy BulpaluKBaHuu pac-
TeHni OObtYHBIM 06Pa30M HA Ipfaax) COOPYAMTH LBETOYHYIO
CTeHKY BblcOoTOfi 150 ¢M, TO MbLI MOAYYHM KYAbTHBAUHOHHYIO
WIolaAb pa3MepoM poBHO 4 KB. M., DTO. PaBHOCH/ALHO
16-kKpaTHOMY yBEJIHYEHHIO NAOLLAAN.

[Nocre 3t cooGpakeHHii npuBefeM HeGoONblIYIO BCNO-
moraTe/ibyio Tabsinuky Anas pacdera moTpeOHOCTH B noca-
JOYHOM Matepuae:

Hucao pacrenud Yucno pacrenuit
m[?:cl:g:ﬂl:l‘frg:“ (pagcana) u"g:é-'}gf’m“,.'f?ﬁ‘.“" (pagcana)
Hal Kp. M il Ha 1 KB, M
1]
6 x6 248 12 ¢ 14 52
8§ X8 138 12 15 52
8 12 92 15X 15 42
10 X 10 95 15 x 20 30
10 x 12 75 20 x 20 25
12% 12 60 " 25 % 95 16
10 % 15 65

Hekotopriv aoGureasm MoxeT npuiiTH B ron0By MBICJHb:
NPOBECTH MNOCEB CeMAH Ha BEPTHKAJbHOR rpsiike. 3Aech
HYXHO KOe 0 4eM NOAYMaTh.

Kaxnei#i npopoctok obnagaer cBoficTBOM PacTH KBepXY.
Ilo stoit npuuuHe noceB cemsii Ha BepPTHKAJNBHON TPALKE
fie MOXeT ObITb pEKOMEHNOBAll, TaK KakK OYeHb MHOTHE
BCXOABI, MpopacTas BePTHKAABHO BBepX, He CMOTYT BLIHTH
H3 cy6cTpata u norubuyt 8 Hem (puc. 18). Tloces ceman
BO3MOXKEH TOJNbKO HAa TOPH3OHTANBHOH naockoctH. Urto ke
MOXKHO NpennpHHATE? MOXHO BpeMeHHO NOJAOXKHTL HAGOK
nepeHocHbie HeGOAbIINEe CTEHKH U3 MXa H 3aCeATh OAHY H3
Gonbuinx GokoBbix noBepxuocTell. Kak ToabKo nosBATCH
BCXOAH, CTeHKy O6e3 ONaceHHA MOXKHO BEepPHYTbH B €e
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HOPMAJNbHOE TION0XKeHHEe; MOXHO, KOHEUHO, 3aCesiTh TaKxe H
BEPXHIOI0 TOPH3OHTAAbHYIO MOBEPXHOCTb. ONHAKO BCE APY-
rde NOBEPXHOCTH AOMKHbLL ObITH 3acaXeHbl roTOBBIMH pacTe-
HHSIMH.

CobepilleHHO ACHO, YTO MJiAl BCEX JYKOBHUHMIX, KayGie-
HOCHEIX M KODHEBHILUHBIX PACTEHH YCNOBHR aAHANOTHYIILI.
Opnnako 31ech HMEETCH BHIXOJ: HYXKHO NPOH3BOAUTD NOCAAKY
HauyaBHIMX NPOPACTATL JYKOBHL HAM K1yOueli B cybcrpar
TakuM o6pa3om, 4YTOOB BepXyHiKH NPOPOCTKOB OCTABAJHCH
Ha cBeTy, T. e. He OBIIM MOMHOCTHIO NOTPYKEHb B cybcTpaT
(puc. 19). Stum npobaeMa pemaeTcs A0CTaTOYHO YCRELIHO.
Onnako JyKoBHUB, KAYGHH M KOpHeBHUIA O6A3ATENBHO
HYJKHO H3BJieub H3 cyOcTpara A0 Hayala CleAYHOLIero ce-
30Ha ¥ nocje NPOpaUiHUBAHHA HX
B NOYBE 3aHOBO NOCaAKTb B CYy6-
cTpar. :

Hto ke MOXHO  NOCaAHTHb
8 Hall CBEPXCOBDEMEHHDBIH CailHK?
BuiGop orpomMeH n n[o3TOMYy CHa-
yajfta ciellyeT yCTaHOBHMTb, 4TO ero
MOMXET OrPaHHYMBaTb. DTO DpexAe
BCET'0 BHICOTA OT/IENIbHBIX PacTeHHH
M UX YCTOHYHBOCTb MPOTUB NoJera-
Hua. CoBepLIeHHO ACHO, YTO pacTe-
HHe, AocTuramoitee O6OAbLIIOH BbH-
COThE, TOPA3A0 CKOpEE ONPOKHHETCH
Mmoj JHeHCTBHEM COOCTBEHHOH THi-
XeCTH Ha BepTUKaNbHON rpajike,
yeM Ha ropusontanvhofi. C ysesn-
yeyHeM BBICOTH  pacCTeHHit 3Ta
onacHOCTbL Bce Goablie BO3pacraet.
CnepoBaTtesbHo, MH OyneM cakaTb
Pic. 18. Peaxnust npo- Ha CTEllKe H3 MXa TMpeHMyl(e-
pocTKoB pacTenuii #a ceer. CTBEHHO TaKHE€ pACTeHHd, KOTOpHIE
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Ka¥e NPH  MOJHOM  pPA3BHTHH  HMeIOT
BHCOTY He Gonee 20—30 cm. Oanako » B
3TOM cayyae GyleT HeNlerko BbIGpPaTh W3
OOGILIHPHOrO CNMHCK2 NPUIOAHBIX pacTeHuil.

Ha sepTuxanbnoit crenke MoXio BH-
pallHBaTb BCE KOMAAKTHbIE H KapJIHKOBLIE
PACTCHHA JieTHeH ¢(AOPHl, NpHYEM HE HMEEeT
HUKAKOro 3HauYeHHs, HJeT JH pedb 00 OnHO-
NeTHUX HAH MHOTONETHHX PaCTeHHRX, Do-
TOMY 4YTO DEpe3HMOBKA MHOTOJETHUX pa-
CTeHHH B CTeHKe H3 MXa NMPOXOAMUT TaK e
yCreunio, Kak WX nepe3HMOBKa B 1I0YBe.
KoBpoBble W nogyumieyHele pekopaTHBHbBIE
pacTeHHn B coYeTalWM ¢ APYrUMH JeTHH-
KaMH NpPOM3BOAST OCOGEHHO XOpOlilee BRe-
yatnedne. CNHCOK LUBETOUHBIX pacTCHHi,
0COOCHHO OXOTHO BHIpAllHBaeMHX Ha Bep- Pye. 19. 11
THKANbHBIX CTEHKAX H3 MXa, NpHBEleHHBIA nbmaﬁgz
B KOHLle 3TOil r/AaBbl, BOSMOXKHO OONErYHT  mux aykosmu:
BHIOOD HAYHHAIOWEMY JIOOHTENIO. 1 — nykosuua; 2 —

Tomy, kTo XOTen Obl BHIpAlUMBATL HA  BoAoKiCTYd
CT€HKaX He TOJBKO LBeTHl, HO Koe-yt1o 6O0- cyGerpata.
Jiee MaTepHaJbHOE, TakXe OTKPbIBAIOTCA
Gonbive BO3MmOXKHOCTH. [Tpu stoM peus GymeT uATH, KO-
HEYHO, He O NMPOH3BOIACTBEHHBIX RMOCaAKaX.

Hna npoGHEIX MOCANOK MOXHO PEKOMeHAOBaTL canaT H
KO/MbpabH, HO MOXKHO BHIPAIHBATL M APYTHE BHAB oBOUIESN,
BbICOTA KOTOpPHIX He MpeBHILAaeT yKalaHHbBIX mpeaenos. Me-
Hee BepoATeH ycnex ¢ ToMaTaM# U orypliaMu.

Ha crenkax MOXHO BHpPALHBaTh MOUTH Bee MpsiHble pa-
CTeHHA, HO KX HHOrAa MPHAETCH OYeHb CHJABLHO NOJAPEe3aTh.
YenemHo BHIpaulyBany IWHKTT-AYK, NETPYLIKY H cefbAepef
Ha 3eneHb, 0as3ufuk, po3Mapud, MaATy, WaJdedi, maiiopa,
memiccy, yabpeil, THMbAH.
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Puc. 20. Berposawura ans yaves.

3eMafiiuka NPEBOCXOAHO PacTeT Ha BePTHKAAbHBIX
credgkax. Ocobennoe ynoBONbLCTBHE AOCTAB/SET BbIpalllUBa-
HH¢ PEMOHTAHTHBHIX (HenpepHBHO NJOLOHOCALIHX) COPTOB.
flroabl, copBaHHBle ¢ COGCTBEHHOH CTEHKH #3 MXa, Kaxkercs,
HMEIOT coBepIlIeHHO 0CcOOh BKyC! “

Haxonutiebie nuenopoabt ObICTPe cOOGpA3HNN, YTO lBeE-
TOYHbIE CTEHKH MOXKHO HCNONbL30BaThb AAf BETPO3ALIHTHI,
CTass HX nepen yabsaMH (puc. 20). B xauyecTse c/eRyOLLEro
fuara OHH CTaAH paccMaTPHBATL 3aCAXKHUBAEMYIO pacTe-
HAAAMH [IOBEPXHOCTb 3THX BETPO3ALIUTHbIX COOPYXKEHHH Kak
AONOAHHTEAbIYIO BJOWaAL Meaoc6opa W B COOTBETCTBHH
¢ 3THM CTaAH 3aCAXUBAThb CTEHKH M3 MXa MeAOHOCAMH —
pacTeHuAMH, AAIOWIMME MHOrO HeKTapa W nuablbl, B kaue-
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CTBe NPHMEPOB NOAOGHLIX PACTEHHA MOXKHO NMPHBECTH OUEHDb

COKDPALLEHHBIH CIIHCOK:

Orypeunas tpaBa (Borrago offi-
cinalis)

Yepuokopeub (Cynoglossum
amabile comp.)

Bypawok (Alyssum Benthamii
hort)

Tpumynm (Primula sp.)

Knesep wysunoswit (Trifolium
incarnatum)

Jlakdmons (Cheiranthus cheiri)

Wangedn (Salvia horminum)

3meeronosuuk  (Dracocephalum
moldavicum)

Pesena (Reseda odorata)

Bapronus (Bartonia aurea)

Qauenun (Phacelia fanacefi-
folia)

Cunak (Echium plantagineum)

Bepeck (Erica gracilis)

Hakosen, npusoauM HHXKe obem[aHHBI CHHCOK JIeTHHX
‘IBETOB, OCO0EHHO OXOTHO BhIpaliBaeMHX Ha BEPTHKAJb-

HBIX CTEHKAaXx:

Aniothnn raasku (Viola ftrico-
lor)

Aunemonnt (Anemone)

Apnvepust (Armeria)

Actpul  kapauxosbie (Calliste-

phus sinensis fl. pl.)

Bapxatun (Tagetes)

Bapaunok (Vinca)

Banrzamunnt (Impatiens balsa-
mina fl. pl.)

Beronua (uanp., Begonia sem-
perflorens

Bypauok (Alyssum)

Bacuavky (Cenlaurea)

Bepbena ruGpunnan (Verbena
ybr. nana)

lamonenuc (Gamolepis

I'soanuka Tennesurn (Dianthus
heddewigii)

I'soanuka Dianthus cariophy-
Hus fl. pt).

Tenmuorpon (Heliotropium)

Togeuuun (Godetia)

Fopevasky (Gentiana)

Fopuuger (Agrostemma)

Jumopdorexa lgDzmorphotheca)

Honroueetka (Ageratum)

Hpuana (Dryas)

Héepuiika ([beris)

Kanenayna (Catendu!a)

Kamuenomka (Saxifra 5

Kananapuuua (Calandrinia)

Konokonbyuke (nanp., kaprat-
ckuit (Campanula sp.).

K(?eoncnc {nenok) (Coreopsis,

alliopsis)

KoTuaenon (Echeveria)

Jlakpuonn xapauxosnfi (Chei-
ranthus)

Jleskoii (Matthiola)

Jlumuantec (Limnanthes)

Jlobenun (Lobelia)

Jlonac (Lonas)

JIbBHHEI 3eR xapiuKORbI (An-
tirrhinum)

JlpHnnka (Linaria)

Mapraputku (Bellis)



MesemGprantemym (Mesembryan-
themumy)

Muinpusauka (Saponaria)

Hacrypuus (Tropacolumt)

He3aGynku (Myosoles)

Hemoduna (Nemophila)
O6pneuns (Aubrietia)

Ounuiit uper (Anagallis)

{lenapronun (Pelargonium)

[Meryuus tubpuanas (Petunia
hybr.)

fletymnit rpeGewox (uenosus)
(Celosia cristata nana)

IMuperpym (Pyrethrum)

floprynan (Portulaca)

Mpumynw cazceste (Primula)

Peayxa (Arabis)

Pomalka (Matricaric?

Canputanun (Sanvitalia)

Quanua poraran (Viola cornuta)

®aoke  Hpymmonaa  (Phlox
drummond{ nana)

Xpusantemunt gerune (Chrysan-
themum)

Uuunun (Zinnia)

Yepuokopens (Cyroglossum)

Mlanded (Salvia)

Snenvseiic (Leontopodium)

Swoasuun (Eschscholizia)

fckonxa (Cerastium)

Cheayer euwie pa3 NOAYEPKHYTb, uTo BHOGOp pactenni
BOBCe He OrpaHHuYMBaeTcsi 3THM cnuckoMm. HocraToydo ne-
MHOTO Mo aHTa3HPOBaTh H MPOBECTH 3&CaAKy UMEHHO Tak,
KaK Kaxercs nanbGonee xenarenbHbiM. Bpsa nu BO3MOXHL
6onbuive OWIMGKH, MOCKOJNLKY HAM H3BECTHBI OCHOBHHE MO-
JA0XKeHHs, KOTOpBIX ClleayeT MPHAEPKHBATLCH.

KoucTpykunH ans Bb!paluMBaHHs pacTeHHH Ha CTeHKaX
¥3 MXa, B TOM YHCJE LIYPOKO pacnpocTpaHeHiiie (abpuy-
HHe LBETOYHHE «Basbl» ¥ «KOJYAHBI», HIH «KapMaIIKH» U3
acOoueMeHTa, NPHUTOMHBI TaKXKe NJIA BHYTPEHHEro JEKOpH-
poBaHusa nomeunieHud. Has 3Toro, KoHeuHo, . NPEAMOUTH-
TenbHo 6paTh MHOTOJIeTHHe KOMHATHblE IBETH W PACTEHHS.
DyKcHH, OYHTKH, pasiuyHble AEKODaTHBHbE BUAB capXH
(acmaparycsl), TpajeckaHliiy, Koaeycol, 6apBHHOK, pasnny-
Hble GEroHud, TONCTAHKH, KOJiyMHEs, BepecKH, LHHEPapHH,
nenepoMuy, Xa0poputyM, pasanunsie 6pomenueBbie, KaMHe-
JIOMKOBLIE, a3a/lHM H T. J. YXe NMOKa3aNH B NPaKTHUECKHX
HCTILITAHHAX, YTO OHH ABHO HENJIOXO YYBCTBYIOT cels B Ta-
KHX HEOOHYHHX YCJA0BHAX. MOX10O HE npoAONKATH NiepeyHs
pacTeHHii, HO W 3JIeCh OCTACTCH B CHJIE BCE TO, YTO H3NOMKEHO
ab3alleM BHLUeE.

L2



XOPOIHHA ¥X04~—
DBORHAS FTAPAHTHSA YCNEXA

Barasinem Ha CBOW CTEHKY uepe3 HeCKONALKO JHeR mnocne
nocanku. Pacrenbrua onpaBH/fiiCh K BRINPSMHAUCH; KaXK BB
JI06MTEIb CPa3y Ke NoHMeT, YTO ero MHTOMUBI YKOpEHH-
Jqucb. C 3TOF0 BpeMeHH BMECTO YHCTOH BOAbI HAYHHAETCH
NONHB MHTATEbHBIM PAaCTBOPOM, C TeM HYTOOH JIHLIEHHBIE
fOYBHl pacTenusi He ronoganiu. [TORKOPMKy PacTBOPOM Mpo-
H3BOAAT Kamnabie 10—14 aneli, H npH 3ToM BCA Macca cyO-
CTpata AOKHa ObIThb CHJBHO YBjaxHena. B 3aBHCHMOCTH
OT BpeMeHH TOAa W MOTOAHLIX YCJOBHH B MNPOMEXYTKax
MeX]y NOAKOPMKaMH MOXeT noTpeGoBarbcs NOAHB 0ObBIY-
HOH BOAOH, AJI1 TOro YToOLl NpPHU CHJLHOW XKape H CBA3aH-
HOM C Heli YCH/IEHHOM HCOapeHHH pacTents Bcerda ObiH
MONHOCTLIO 0becneueHbt BOAOH.

Ceityac ne 6yneM roBOpHTb O MPHTOTOBJIEHHH NMHTaATENb-
HOTO pacTBOPa, NOCKOALKY 9TOT BOMNPOC paccMaTpHBaercs
HiXXe B ocobom paspene. [Toxa Oynem ucXoAMTHL M3 TOrO,
YTO Mbl MoNb3yeMcst rOTOBbIMK GHPMEHHBIMH TpenaparamH
MHTaTEe/IbHEX PacTBOPOB H HEYKJOHHO NPHACPXKHBAEMcs CO-
OTBETCTBYIOILCH HHCTPYKUHH. Kak ke NPOH3BORMTCA pa-
UHOHAJbHLIH NOAHB?

[Ipn neGoabiiux coopyxeuusx n3 Topda HaM MXa 3Ta
pafoTa He npeAcTaBJAeT TpyaHOCTEH: Mbl monKBaem caaboii
CTpYeH BepxHiolw NOBEPXHOCTb CTEHKH A0 TexX INop, Noxa
KHAKOCTL He MpOMHTaeT BCKO Maccy cybcTpaTta Ao CaMoro
HH3a cTenkH. [laxe npH HECKOJbKO HEPAaBHOMEPHOM pachpe-
JAeNleHHH pacTBopa BpAL JIH BO3MoXHa rHbenb Xors 6b ol«
HOrO DacTeHHs, NOCKOJBbKY HX KOpPHEeBafd CHCTEMAa YkKe XO-
poOLIO pasBHTa H CHAbHO Pa3BeTBJIcHA.

Ha Gonbwux coopyxeHusix mofayy u pacnipeaeeHHe
pacTBopa o6serdaioT BepTHKa/bHBE CBA3KH XBOPOCTa, Ope-
AYCMOTPEHHbIE NPH 3anoJiHeHUH OCHOBHI cyGcTpaTtoM. Kpome
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TOTO, MOXKHO BOCMOJIE30BaTHCH
ellle  OAHHM NPAKTHYECKHM
npHeMOM, ¢ TeM uToGbl nefi-
CTBHTENbLHO Bce 6e3 HeKiioye-
HHA PaCTeHHs noayuajau, noj-
HYIO J03Y: Ha KOHell JlefikH (co
CHAITHIM CHTOM) HaaeBatloT He-
6onbmON OTPE30K pe3uHOBOA
Tpy6kn. Koweu stoii TpyOkH
BBOAST BCIOAY B cyberpart, rie
TpebyeTcss mnoaarb PpacTBOP,
nocjie 4ero HaKAOHAIOT JeHKY
TaK, ytoObl XHAKOCTL MOIJa
BHTEKaTb, STUM NyTeM MOXKHO
£ s CHALHO YBJAXHATH cy6CeTpar
Puc. 21. Topaszo yaobuee nonu- o J060M, faxe OYECHb TPYAHO-
BaTh, Hajeh KycOK pesunosoll BOCTYNHOM mecre (puc. 21).
TpYOKH Ha HOOMK JefikH. lNpu ouenb OGosablinX co-
OPYKEHHAIX AJHHOH B He-
CKOJbKO METPOB (HanpHMep, B Napkax H T. fl.) NOJWB MOXHO
ewte 60JblIe YOPOCTHTE: Ha BEPXHIOW MOBEPXHOCTL COOPYXKe-
HHA 1O BCeH ero AJIHHE YKJaRbIBalOT CneuHanbHblil nepgopu-
POBaHHLIM AOMAEBAJbLHLIA WJAHT, 06eCneUHBalOUIHi HA JIIO-
60M OTpe3ke COBEPLIEHII0O PABHOMEPHYIO nojavy BOAH. ITOT
HIJIaHT MPHCOEAHHAIOT K BOAONPOBOAHOMY KpaHy, HO eCiH
HeOOXONHUMO, MEXAY HHMH BKJIOUAIOT elie npubop Ans
pacTBOPEHHs1 H CMEIUHBAHWA C BOAOH NHTATEJNbHHX COJeR
Apuc. 22). Ilpy nomowly TaKoro MPHCHOCOG/AEHHA MOMKHO
MpON3BOAHTL aBTOMATHYECKHH TNOJHB COOPYMKEHHs Kak (-
TaTeJNbHBIM PacTBOPOM, TAK H YHCTOH BOROH.

Bpsa an caepyer ynoMHMHaTh, TO NPH yXOAe 3a BepTH-
KaJlbHbIM CalHKOM TOYHO TaK e Heo6xoaumo cobnonath
BCe OCHOBHBE NpaBusla. IDTO 3HAYAT, YTO CTEHKH HYKHO
NOAAEPKHBATL YHCTHIMH OT COPHAKOB M, KPOMe TOro, yAa-
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JSiTb 3aBAAlLIMEe [BeTbl, OTMEPIHe JIHCThA H YACTH pacre-
HH)l, KOTOpHe MOpTAT OGIUHA BHI, a TaKXe OYeHb yacTo
npeBpallaloTCA B OYAarH BO3HMKHOBEHHS Pa3JINYHBIX Gones-
Hefi pacrenuii. HauaBmue yBAZath UBeTHl CAeAYyeT Cpa3y e
yAaNsATb, 9TO6bl pacTeHHAM He NPHXOLHNOCH TPATHTL MHTa-
TeJbHble BelllecTBA # 3HEPrHio Ha o00pa3oBaHHe H Pa3BHTHE
cemsin. dTorT HeGOAbLLIOH TPYyL BO3Harpaklaerca Oonee
OOMJIbHHIM UBETEHHEM.

[Moaus (BoAcH WAH NHTaTENbHLIM PacTBOPOM) NMPOBORAT
BCEerfa paHO yTpPOM HAH BedepPoMm. IlpH cHABLHOM conHeyHOM
OCBelleHHH He CJjaelyeT CMAauHuBaTh JHCTbsA, MOTOMY Y4TO
OCTalolWlHecs Ha HHUX Kanjd BOABl MOTYT [elicTBOBAaTb, KakK
YBEJAHUHTEbHOE CTEKJO H BHISHIBATH OXKOTH TKaHeH pacTeHHil.

Pues 22, lllnanr gna nonupa Gonbuwinx nosepxuioctefi ¢ npubopom
Ing noAMelIHBAHHA YIOGpentHfi B NOAHBHYID BOAY:

1~ noANBHOA [MAAHT;, 2 — TOT e WNAHF B DONepPeuyHOM paipese; J - Lbe-
TOUNAA <(TeHKa; 4 — nurartenuhufi pacTsop; § = popa; 6 — cMecHtens.
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Puc. 23. Tpumep pauvoHaNbHOMO HCAOAL3OBAHHA WBETOUHON CTEHKM.

B 3akmouende npuseneM ewe oAHy UHPpy, 3HaHHe KO-
TOPOit HEeOOXOAMMO: Ha KaXXnhlii KyboMeTp cy6crpaTa pac-
xoayercs 1 Thic. JIMTPOB NHHTATENBHOrO pPacTBOpa Npu Npo-
pomxuTenabrocTH cesona 20 Hepenb. [Npu BbIpauluBaHKH pa-
CTeHH1 B TeYeHHe BCero roaa (HanpHmep, B NOMELIEHHAX)
noTpeGyeTca npuMepHO BABOe GOJbille MNHTATENLHOrO pa-
CTBOpa Ha KaXAHiH Kybomerp cyOctpata. Dtd uvdpbl Bhl-
BeIEeHbl Ha OCHOBE MHOFOJETHETO OMbiTa BblpallUBAHHA Pa-
CTeHUH.

NPUMEPbI HCHOJb30BAHHSA
BEPTHKAJIbHBIX FPA1

JlocTaTOUHO BCEro HeCKOJbKWX cTpouek, 4Tofbi NnokasaTh,
HacKONbKO pa3HooOpasHbIMY MOryT ObiTL 0GJ1aCTH MPHMERE-
HHA CTEHOK M3 MXa uUJH Topda.
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bBe3ycnoBHO, LBETOYHAs CTEHKA AONXKHa HMETbCHA B cany
AW napke. Eciu oHa ymeno u cO BKYCOM COOpYXKeHa M 3a-
caxetia, oHa OyaeT ykpalleHWeM, NPHBJAEKAOUIHM BCeod-
itee BuuManue. OHHAKO OHA MOXeT CHAYXKHTbL W A 3a-
ILHTE OT BETPA HAM MACKHPOBKOH A/1f1 TOTO, MTOOLl HaWAyy-
KM oOpa3om CKpPBITb OT a3 KOMIOCTHYIO Ky4Y, MYCOPHYIO
aMy HJH RaXke ybopryro.

HesaBucumOCTb HalIHX COOpYXeHHE OT MOYBbl CTaHO-
BHTCA 0CO0eHHO 3aMeTIOR, KOrfla HX YCTaHaBAWBAKOT HA
6asnikoHe, Teppace, Ha BbIMOLLEHHOM HJIH ac(asibTHPOBAHHOM
ABOpe WJIH e Ha NAOCKOH Kpeiwe. Bcerga moxHo OHTDL
yBEpeHHbIM B MBILIHOM POCTE HAWKX MUTOMUEB NPH AOCTa-
TOYHOM OCBeleNHH, XOpOollleM BO3AyXe H Tenae.

CreHku, 3acaxeHHble HNPAHHIMH PaCTEHHAMH, MOTYT
OblTH TIOCTaBJEHB Ha KYXOHHOM 6ankonwe u Oyayt cnab-
KaTtb uenyio cembro. ORHAKO nBETOYHble CTEHKH MOTYT CAy-
KHTh TaKXKe H ANA ykpaulenusn ¢acana aoma. 3aTpaTus
COBCEM HEMHOTO TPYAA, MOXHO NpPespaTHTh c06aubl0 KOHYPY
8 UBETYILHN XOJMHK WJHW YKPACHTH BXOJ B caj UBETOYHLIM
nopranoM. Kopoue roBopsa, KyanTypa pacTeHHHl Ha CTEHKaX
3 MXa npefocTaBaser Hawefl ¢anTasun B pagdoueil cme-
KaJKe IIHPOKOe NONE AEATENbHOCTH H NPHHOCUT MHOTO pa-
JOCTeH KaXXA0MY LUBETOBOAY-NKOOHTENIO.

KYJbTYPA PACTEHHA HA CTEHKAX H3 MXA
B NPOMBILLJIEHHOM CANOBOACTBE

O npHromgHOCTH CTEHOK W3 MXa AN BblPallKBaHHA pacTeHuH
B NPOW3BOACTBEHHOH NPAKTHKe MOMKHO NMPHBECTH ROBOJLHO
MHOTO coobuerHnd. OLHAKO Mbl JHILL BKpaTue yKa)kem, 410
HalK UBETOYHBIe CTEHH MOTYT COCJAYXHTh YPE3BBIYAHHO
neHnyo cayxO0y B KayeCTBe JeKOpanui, NPHBJEKAIOUIHX
BHHMaHHe, W pekaambl. Ocobas o6aacTb MXx HCROJbL3OBaA-
HHA — BHIpAlHBaHHE CBeXKeH 3eJleHH — MOXKeT Npe/acCTas-
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JATb UHTEPEC HE TOALKO JJs OBOWEBOAA-NPOH3BOACTBEH+
HHKa, HO U JJia JiobuTenesn.

Hansemunle yactH pasfMHYHBIX  JeKOPATHBHLIX BHIOB
acnaparyca (Asparagus sprengeri u A. plumosus) B ue-
TOYHHIX X03afcTBaX H MarasuHax HCMOJL3YIOTCA A48 yKpa-
weuus GykeroB H T. A. Kaxercsa BecbMa uenecoofpassbim
BbipALMBAaTL BHAH acnaparyca paju uX 3e/leHH ga CTeHKax
U3 MXa, IPHYEM 3TO MOXET ZaTh Pa3/HuHbie NApeuMyiiecTsa.
C yBeauyeHHeM KyAbTHBAWHOHHOH naoliafAW (BCMOMHUM
Hall OpHMep pacuera MAciLafeil) MOMXKHO ropasfao HHTeH-
CHBHee HCHOJAB30BaTh Tenauubl. BosbwinM npenMyniecTBOM
B 3TOM CJyyae fIBJASIETCH TO,"YTO 3e/eHb PACTE@HH# CBHCaeT
C BEPTHKaNbHBIX MNOBepPXHOcTed credkn. OnmacHocTh HX 3a-
Fpsi3HeHHA B 3TOM CJy4ae 3HAYNTENbHO MeHblle, YeM MpH
BHIDALIMBAHHH TeX K€ PacTeHHil B ropuikax, siHKaX WY
Ha OObIYHEIX Tpsilax.

YcTpoiicTBo coopyeHHH B NMPOH3BOACTBEHHBIX YCAOBHAX
MPOBOAUTCA NO TOMY e NpHHOHNY, Kak y JobuTenefi, HoO
TONLKO MPH HOATOTOBKe Cy6cTpaTa HYXHO yuecTb 06CTOA-
TEJLCTBO, BLHISICHHBIIGECH HA OCHOBAHHH MHOTHX OMNBITOB:
Ha Ka)XXKABH JHTP TOTOBOH cMecH H3 TopdsHON Kpoiuku H
Topdsanol noactuakk (B nponopuHu 1:1) HyXHO AoGas-
JATL 2,2 r raweHofi H3BeCTH, OCHOBATENbHO nepeMeLiHBas
ee ¢ cyxum cybcrpatoM. B rakom cyGcTpate AeKOpaTHBHBIE
BHAH acnaparyca pacTyT Topaspao Jayyile, o6pasyior ro-
paspo 6oJiee MbILIHYID HAK3eMHYIO Maccy, YeM B TAKOM e
cyberpate Ges fobaBnenun nasectH. Chenyer TakxKe yuecTb,
YTO BCe BHAH acnaparyca notrpebJstoT KpailHe MHOro MUTa-
TeJIbHBIX BEIEeCTB H AJf NCAHOrO Pa3snTHA TPeByioT NOJNHBA
nUTaTeNbHBIM PacTBOPOM Kaxable 8 Anei.

M3 BLILIEH3NOXKEHHOTO SICHO BHAHO, YTO MPH BbIPaLLHBA-
HHM pacTeHHil HAa CTEHKAaX H3 MXa BO3MOXKHA TaKkKe H ysKas
cneiHanu3alya.



OCHOBHbIE CBEILEHHUA
O BLIPAHIMBAHHH PACTEHHA

Ko Bcem awofntennM iseToB, cOOHpalOIINMCS 3aHHMATbCA
BhIpaliuBaHneM pacteHufi 6e3 nousbl, B NOJHOH Mepe OTHO-
cutes npusbie pod Bepaeniuam«npexxae pcero H3ywaTb Teo-
pUIo», 4ToObl HE OCTATLCHA Ha BCIO JKH3Hb Kycrapamu. 310
BEDHO: KaM{Abiil MOXeT MpHOOpecTH cRelHaJbHBIH rHAPO-
ropiliok, MOCaZHTb B Hero KpacHpBoe pacTeHHe W B COOTBET-
CTBHH C HHCTPYKUHel yXaxuBaTb 3a HuUM. OJH&KO B 3TOM
cly4yae OTCYTCTBYeT KaKoe-IuGO moHUMaHHWe B3aHMOCBA3EH
H CKPHITHIX mnpoueccoB. dnsa Toro uto6b XOpOHIO 3HATHL NPO-
LeCCH JKU3HENEATENbHOCTH PACTEeHHA, 3TOTO ABHO HEJ0CTa-
TOYHO, @ UMEIIKO TaKOoe 3HaHHe MPEJCTaBAAET AJA Hac HaH«
GoNbLIYIO UEHHOCTD.

BbIPAUIHBAHHE PACTEHHA B TMTOYBE
HJIH BE3 MTOYBHI

[epBuunuiii hakTop — noysa — tecHelIHM 00pas3om cBA3an
C CeJIbCKOXO3SINCTBEHHKM NPOH3BOACTBOM ¢ He3aMaMATHLIX
Bpemes. B cambIX NIMPOKHMX Kpyrax etlle A0 HALIHX JHeH
CYHTAJNOCh caMO cO00f pasyMeiolHMcs, YTO colepiKatlas
ryMyc ecTecTBeHHAan MOYBa ¢ ee OECKOHeuHbiM pa3Hoobpa-
3HeM MeNKHX # MEeJbYaHIHX OpPraHH3MOB fIBJSAETCA HEOTbh-
eMJeMbIM YCJOBUEeM IAJSi HOPMAJBLHOTO PoOCTa PACTCHHH.
Mb ke yTBepKIaeM, UTO MOXKHO OpeKpacHo OGOATHCH H
6e3 moussbl, U nocTapaeMcs 060CHOBaATh STO YTBEpXKAeHNHe.
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Has Toro, K10 UMeeT y4acToK 3eMJH AAA BbpalllHBaHWA
pacTeHui, AOMKHO ObITH XOpPOWIO H3BECTHO Bhipakeuie
«creJocTh nousni», C Ooratoil mUTaTeNIbHBIMH 8ellleCTBAMH
cnesqoR mouBH NMoJyualoT HawBbicMe ypoxkau. [lonpoGyem
HCCAEA0BATh CHeyIo MO4YBY W MOYBY BOOGlle NOBHUMAaTE b-
Hee RJIA TOro, YTOOH ONpeAesuTh YCJIOBHSA, PH KOTOPLIX pa-
CTeHHe pa3BHBaeTCR HanbGonee mMbIUIHO.

Mt paccMaTpuBaeM TOUBY, TO €CThb BepXHUM pLIXJbIii 3a-
CeNeHHbIH PacTeHNsHMH, BHIBETPUBLUMHCA CJIOH KOPBI 3eMHOTO
wapa, Kak Tpex(a3nyio CHCTeMYy, XapakTepH3yeMyo Bceria
NPHCYTCTBYIOLIHMU TpeMa <pasaMu: TBEpAOH, XKHAKOH H
razoo6pasnoil. JIro6as nousa MOXeT CAYXUTL MECTOM O6H-
TaHUA ¥ HCTOUHHKOM NMHUTAHUA [AA pacTeHHH TOJABKO B Cly-
vYae €J1aronpHATHOrO COYeTAHHA 3THX Tpex das.

B cnenoit mouBe cOOTHOUIEHHE 3THX BEJHYHMH, TO ecTb
TBePAOH, KUIOKOH u rasoo0pasHoH (as, COOTBETCTBYET npo-
nopuuu 50:25:25. [onosuua o6beMa TOYBH COCTOHT, Ta-
KHM 00pa3oM, H3 AOPHCTOro TMPOCTPAHCTBA, KOTOpOe OMNSITh-
Taky HanoJOBUHY 3alOJIHEHO NOYBEHHBIM PACTBOPOM M Ha-
NOAOBHHY — NOYBEHHLIM BO3LYXOM.

Tsepamie cocTaBHbie 4YacTW MOYBH — 3T0  DpeHMYyllle-
CTBEHHO HeoOpranuvueckne matepuaniui. OHu npelcTasJsioT
co6oft MPOAVKT BHIBETPUBAHHS TOPHLIX NMOPOA ¢ pasmepamH
OT KPynHbiX 06NOMKOB R0 Mesbuaiitinx vactuu. Opraxnye-
CKaa 4acTb TBepAoH (a3nl TOUBBI COCTOMT M3 HPOAYKTOB
-pasfioKeHHA KHBOTHHX M PACTHTEJNbHLIX OPraHu3MoB #
BPOAYKTOB OOMeHa XXUBOTHBIX W MWKPOOPTaHH3MOB.

EcTecTBeHHas ToYBa OTIH4aeTcsi OeCKOHEYHBIM pPa3HO-
ofpa3neM MHUKPOOPraHM3MOB, NHUTAKIIUXCA OpraHHuecKoil
yacTeio Noussl. B Xxome 3Toro npouecca opranuuecKue Be-
mecTBa NOJMHOCTBLIO pa3fjaraiorcst o oO6pa3oBaHUA BO/Ibl U
YEJeKHCNIOTH, TIpHYEM COJepsKalluecs B OpraHuuyeckof
MAaCcce MuHepalibHble NPOLYKTH MHUT3HWA pacTeHHH nepes
BONATCA B (POpPMY, B KOTOPOH OHH MOTYT YcCBauBaThCA
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Puc. 24. CpasneriHe CTPYKTYpH cnenoft noups (caesa)
# rpasufinoro cybecrpara (cnpasa).

pactenusiMu. [lonyTHo mukpoopranu3mm 6narofaps caox-
HHIM  XMMHKO-OHOJIOTHYECKMM  mpoueccaM  CHOCOOCTBYIOT
TaKxe AajibHelilleMy BBHIBeTDUBAHHWIO HEOPraHHUeCKHX ua-
CTHL, nNpHYyeM OCBOGOXKNAIOTCH HOBBIE KOJHYECTBA NHTAa-
TeNbHHIX BewecTB pacteHuil. Takum o6pasoMm, Mbl MOXKeM
KOHCTATHPOBATh, UYTO COBOKYHHOCTHL OpraHu3Mos, oGurtaio-
IMX B NMOYBe, BHNOJMHACT B Heilt KpalHe BaXKHy1o 3alayy —
B cOYETAHUM ¢ APYTUMH (PakrtopaMu (pa3nnuHble (GaKTOpPH
BHIBETPHBaHHA) HENPepblBHO NONOJHATH WCTOYHHKH MUTA-
Te/MibHbIX BellecTB B MOUBe.

B xole TONIbKO uTO OMHCAHHOrO mpouecca Tax HasblBae-
MOA MHHEpaSU3aUMA NOAYYAlOTC TaKHE NHTaTe/ibHBE Be-
IeCTBa pacreHuit, Kak a3orHasn, docdopHaa H cepHas Ku-
CJIOTH H T. A., KOTOpble 06pas3yioT COJU C KalbUHEM, KaJlHeM,
MarHueM W T. It

O6pasosanne win OCBOGOXKIEHHE KU3HEHHO BaXKHBIX
MHKpo3femetliTor (60p, Meab, MapraHen H T. A.) HPOMCXO-
AHT COBEPIICHHO aHANOrH4HeIM oOpa3oM. Bee 3T BaKHbie
Bjif MUTaHHA pacTeHHfl XHMHYECKHe COelMHEeHHs MOryT
OBITH MOrJowWeHbl WMH TOJbLKO € BOMOH, cnyxkKatiefi cpen-
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CTBOM_paCTBOpeHHA W mepemeuleHuda. Takum obpasom nou-
BEHHaqa BJara npeicrasasier co00H RHTaTe/bHBIR pacTBOp,
colepikallluil BelllecTBa, KpaliHe Ba)KHble AJIAA NMHTaHMs pa-
crenuil,. HeoO6xoauMO CHOBA NMOAYEPKHYTh, YTO HCTOUHHKOM
NUTaHHA PacTeHnll sIBAAETCA JiHIIb NOYBEHHBIH pPacTBOP
C ColepKallUMHCA B HEM NHTaTeNbHBMH BewecTBamH, Ha-
MPOTHB, OPraHHUYEeCKHE COeHHEHHS MOTYT paccMaTPHBATHLCSH
KaK WCTOYHHKH NHTATeAbHBIX BellleCTB TOMBKO MoChe HX
nosiHoro MuKpoOHoaormyeckoro pasanoxenus. (Oprauunue-
CKHe BRUleCTBa, H3 KOTOpLIX npuMepHo Ha 959 cocronuTt cy-
Xoe ‘BemecTBo pacreuudt, 06pasyorTcs camMum pacTedheM W3
BOXbI W YIJIEKHCJIOTHI NIPH  HOMOLUHM  COJIHEUHON 3HEPrHH.
OuHu HUKOTHA He H3BJIEKAKTCH U3 MOYBH B MOTOBOM BHJAE.
[MouBa pocTae/fieT JHlL HefocTawolide 5% MuUNEPaANABHBIX
coeanHenHH.) .

He caenyet 3abeiBaTh, YTO BOAA HEOOXOZUMA He TOJMLKO
B KayecTBEe PacTBOPUTENH M TPaHCNOPTHOrO cpelicTBa, OHA
CAyXur TaKkKe B KauecTBe MNHTATEJILHOIO BewecTBa NpH
NOCTPOeHHH PACTEHHs U, KPOMe TOro, BLINOJHAET WHBle pas3-
HOOGpasible (uroduanosoraueckne 3anaun  (Hanpumep,
cnoco6erByer HabyxaHuio KOJJouaos U T. A.). Hu oano pa-
CTeHHe pe crnocobHo pactu 6€3 BOAH, H BooOUle XH3HDL Ge3
Hee nepo3MoxkHa. Hemocratok nouBeHHOHl BJiarn MOXKeT
OuYeHb 3BAMHTENBHO CHH3WTL ypoxalii.

Tenepp 0 moOuBeHHOM BoO3Ayxe. OH ROMXKeH, NO-BHUIH-
MOMY, WrpaTh AOBONLHO GOMBIUYI0 POAb, MOTOMY YTO Mbi
Bcerfla eTpeMuMcs nyteM o6paboTKH NOYBHI cNOCcOGCTBOBATH
ee aspalHd. 3TO BNOJHe TIOHATHO, €CNH YYUTHIBATb, YTO
Ka)xkaoe XXHBOE CYLIeCTBO ABIIUMT H, CNeNOBaTeNibHO, Tpe-
Gyer KutAOposa. 370, €CTECTBEHHO, OTHOCHTCA HE TOJBKO
K KOpHAM PAacTeHHii M K 3anacawolltuM oprawam (KayGHH,
JAYKOBALM M T. JL}, HO TaKXe W K JADPYrHM Oprasusmam
B no4Be LCJAK NOBepXHOCTH NOYBH CIVIBIBATCA TaK, 4TO
3aTPYAHAETCA HOPMaJibHbiii BO3LYyXOOOMEH, HAH XKe ecaH
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Puc. 25. Caeéa — cnnbiBaHHE NOYBHI APENSTCTBYET NPOHHKHO-
BEHHIO KHCNOPOA3 K KOPHAM; (npasa — NpH PHIXJIOM BepXHEM
¢Jioe NOUBH KHCAOPOA JIETKO NMPOHHK3ET K KOPHAM.

H30LITOYUHAsi BOJA B NMOYBE BBITECHSIET NOUBEHHBLIH BO3AYX,
TOTa BOJei-HeBOJell NOA3EMHbBe YaCTH PacTeHHH CTpalaloT
OT HeAOCTaTKa Kuchopona. JKHUBOTHBEIE OpraHM3Mbl, Hace-
JAolHe MOYBY, B 5TOM C/AYyYde MOryT KOHKYPHPOBaTb
C KYJAbTYpHbIMH pacTeHUsiMH B OTHOIIeHHWH ROTpeONeHHA
kucnopona. ITostoMy Mbl Bcerna noJiKHE 3a60THTBCA O TOM,
YyTOObl K TOA3EMHHE YacTH pacTeHnii OGblan B H306uAHU
CHaOKeHB KHCJIOPOZOM.

Mbi ovenp KpaTko o6CyAnaH, Kak JO/IKHA BHIFJSRETH
cnenas nouyBa, B KOTOpPo# PacTeHHd, BUANMO, KOJKHBI pa3-
BMBATHCA HAWNYYLIUM OOpa3oM, WAM KAKOH KONXKHA OHITH
naoacpoAnas nousa, M3 BCero BLILIECKA3AHHOTO MOXHO
caenate BHIBOA 06 ycNOBHWAIX, HEOOXOAWMBIX IJifi BbIpalli-
BaHUS NOJHOLEHHHX pacTeHHH TaKe H 63 nouBbl,
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Tlpexne Bcero kammoe pacrenne Tpe6yer MecrooGuTa-
HHS, B KOTOPOM OHO MOXeT 3aKpenuTbes kopnamu. M 3aech
COBeplIeHHO Bce pasduo, OydyT /iy 11aXOAHUTLCH KOPHH
B Macce PHCOBOfi llleayxu, Fpasus, TOPPAHON KPOIIKK HIH
KameHnoyroJbHoro maaxa. Cy6etpar BHNOJHAET JHLIbL (PH-
3MYECKYI0 POJib U HUYero o6ltero ¢ MHTaHHEM pacTelds HE
uMeeT. Jlsa 37TOro CAYMUT Tak Ha3LBaeMblil BHTaTEAbHbIH
pacTsop.

[lutatencHelit  pacTBop, Kak €AMHCTBEHHBHI UCTOYHHK
37€MEHTOB (IMTallusl PACTEHUS, JOJMKEH COAEpPIKaTb Bce coe-
HHHEeHUsl, KOTOpbie HEOOXOLMMBI pacTeHHio [Jfl MBIIHOTO
pocTa H NAOAOHOIUEHHS B HYXXHO# popme, AOCTATOYHOH KOli-
LHeHTpaluky W B AOMKHHX cooTHoluenusx. DBecuucnennbie
OfbITHl C NUT2TENbLHBIMH PAacCTBOPAMH fO3BOJIHAM HACTONLKO
XOpOWIC BHIACHUTL MOTPEOHOCTH M3BECTHHIX KYJIbTYPHBIX pa-
CTEHHH, UTO MBb! Tefnepb MOMKeM COCTABJATL pelentsl MUTa-
TesbHbIX pacTsopoB. [lepuoanueckoe BO30GHOBJEHHe pac-
TBOPA WJIH PETYNSAPHOE €ro KOHTPOJMPOBAHHE W TIONOJIHEHHE
yOLAM OTAeNbHBIX KOMNOHEHTOB IO3BOJISET 06ecneunTb
TIOJIHOWEHHOE NUTAHHE HAILHM NUTOMUAM.

Mukpoopranuambl, HacenfoUlie eCTeCTBeHHYI0 NOYBY,
COBEpLIEHHO HW3JWLIHKW NPH BHipauiMBaHuu pacTennii Oes
nousbl 6sarofaps HCrNofib30BaHHIO TOTOBOro MUTATENBHOrO
pactBopa. M3 Hero pacTeHHd TOJMY4aioT CBOIO NHILY ; YXKe
B «ycsosiemoity dopme U HeT HeOGXOAMMOCTH B ee mepepa-
6otke. [Ipupona Toro AW HHOTO UCKyceTBeHHOro cybeTpata
He HYXJIaeTcAd HW B KAaKkOM BO3REHCTBUU CO CTOPOHBE MOY-
BeHHHX Mukpoopranuamos. (B ecrecrBennoli mnoupe Mu
BecbMa OnarogapHbl OOHTAIOIMM B IOYBe OPraHuaMam 3a
o6pa3opaHHe TaK Ha3HBaeMHX NouBeHHLIX arperaros.) Ta-
KuM 006pa3oM, MbBl MOXeM BbIOHpAThL MaTepHasb, KOTOpLIe
nocjie COOTBETCTBYIOWeR MpeaBaphTenbHoil obpaloTkn no
cBoeil cTpykrype OyayT oTBeYaThb CTPYKTYpE Cresoil NouBLI
(50% rtBepabx 4dacrtHu, 50% nopucToro npocTpaHcTsa).
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3tum MB yxKe obecrieiuBaeM A0BOMBIO XOpollee cHaGxe-
HHe 30HBI POCTa KOPHEH KHCNOpoAOM, npHueM Onaaropaps
cnocofy nomaun MUTATENILHOTO PacTBOpa —a ¢ STHM Ml
MO3HAKOMMMCA HHXKE — MH MOXeM A0OHTbCA NeACTBHTENLHO
ONTHMAJLHOFO cHabXKeHHs BO3AYXOM.

O6o61ias cKasallHoe, Mbl KOHCTATHPYEM, 4YTO pacTerus
MOXXHO BHIpamuBath 6e3 BcAKo# nouskl. HyXno TOAbLKO
yMerb HabJlonaTh W HMUTHPOBAThL MPOWECCH, (IPOHCXOAA-
e B moyse. EC/iM MH cMOXeM o6ecneyHTh HaLUUX NHTOM-
lles BceM TeM, 4TO HMeeTcs B NJAOAOPOAHON MOuBe, TO MLI
JOCTHTHEM TOH Xe e — MBIUIHOrG pocTa 3[0pOBbIX pa-
CcTeHuil.

NOYEMY MO)KET NPEKPATHTLCA
POCT PACTEHHR

Ecau 370 cayunrcs, To cpasy Ke cleayer BCOMHHTBb
0 «3aKOHe MHHHMYMa». UTo xe fon 3TuM nogpasymeBaerca?

[Tosponum cebe 34ech HeGOJLILIOE OTCTYIJIEHHE H MBbIC-
JIEHHO MpPeJCTaBHM MPOTyaKY ceMbH C MaJeHbKHMH U Gonee
B3pocAbIMY aeTbMH. CeMbfl ABHIAETCA AOBOABIO MEAJEHHO
BIiepex, OTOMY YTO KOPOTKHE HOTH AeTHUIeK BOJeil-HeBoOJeil
onpenenntoT remn npoAsmxenuna. Hemnoro dantasnpy n Mbl
MOXeM CPOPMyNHPOBATH 3aKOH: CKOPOCTb ABHXKEHHSI CeMbH
OrpaHHYMBAETCA HOTAMU MJaanwero peGenka — on fABAAETCH
JIUMHATUDYIOILUM PaKTOpOM!

[ipu passutHH pacTeHWwil MrpaioT pONib aHaJOrMuHHE
ofcTositeqibeTRa. Pa3BuTie TOro W/ MHOrO pacrenus ofpe-
penseTca He pakTopamu pPoCTa, HMEIOUIUMUCH B ONTHMAb-
HOM KOJIMYECTBE, a TeMM, KOTOPHIX HEeJOCTAaeT, KOTOophbie,
CIeA0BaTeIbHO, OKa3hiBaio1Csi B MunumMyme. [To atoit npH-
uhie Jaxe Hauayviine yao6peHus v opollesue HUYEro He
DagyT, ecy NBITAThCA BHIPALUMBATL KaKoe-TO CBeTOMiobH-
BOE pacTeHHE B TEMHOTE...
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To o6crostenbcTBo, 4TO (hakTOp poOCTa, UMelOIHNCA
B HEJIOCTATOYHOM KOJHYecTBe, onpefenseT rpaHHUH pa3-
BHTHA pacTeHHs f[a)kKe NPY HaSHUHM ONTHMAJBLHBIX KO-
AuyecTB Apyrux GakTopoB # HA3BIBAKOT <«3AKOHOM MHHH-
MyMa». .

Oavn ymuH# pn oOnamaBwnfi YyBCTBOM iOMOpa CafoB-
HHK YYWJ CBOMX YYEHHKOB BCerfa MOMHHUTbL O NsATH GyKBax,
ecnin OHU XOTAT, yToOH pacteHnsi pocsin. OH uMen B Buay
3arnaBible OyKBbl' Ha3BaHHUM (HhaKTOPOB, HMEIOIMUX pelalo-
lleée 3HAYEHHe AN POCTa PacTeHwHil: cBeTa, BOAM, BO3AYXA,
Tensa U nutaHuA. Ecan pacrenne oGecneueHo BCEMH 3THMH
dbaKkropamu, OHO MOXKET NOJHOCTBIO MPOABUTL Cebsi, TO €CTh
ero poct 6yner Haubonee NBIILIHBLIM.

[lonb3ysice MeTonoM “BHpalluBaHus pacreHuil Oes noy-
Bbi, Mbi MOXeM HENOCPeACTBEHHO BJHATHL Ha obecnevenue
pacTeRuil BOAOH, NMHTAHWEM W MPH HM3BECTHOM HaBHIKe NpH-
6au3uth ero Kk ontuMasanHomy. OfHako Mbi -HWKOTAA He
JONXHL 3a0biBaTh Takke M 06 OCTalbHHX (pakTOpax —-
cBeTe, BO3AyXe, TemJie H, HACKOAbKO 37O BO3MOXHO, OyleMm
YYUTHIBATE OcoOble NOTPeGHOCTY OTAEJbHEIX NeKOpaTHBHHIX
H MOJIe3HBIX PacTeruil. ITH (PaKTOpPbl HHKOTAA He AOMXKHBL
OniTe numutHpyolinMu. Hasa Gosee AeTallbHOrO O3HAKOM-
JIEHHs) C 3THUMH BOTIPOC2ZMHM HMeETCSi MHOIO XOopomiefi JuTe-

paTypHl.

NPHOBPETEHHME H NOATOTOBKA
OBOPYNOBAHHS A5t ONLITOB

Manwe npuunsel — GoAbiline nocaescTsds! — TakoB JediT-
MOTHB 3TOro pasgena. ¥ nac UMeIOTCA BCe OCHOBAHHA, UTO-
6b 1OOpPOCOBECTHO NOAFOTOBHTLCA K CBOMM OfBITAM W C Ca-
MOFO Hayafia HCKMOUNUTL Ji0Oble HCTOYHHKH BO3MOXHBIX
Heynad. Kpalive aocaznHo mpekpallaTb XOPOWO HAYaTHIl
ONKIT, He AOOHMBLIMCE PE3YJLTATOB, TONBLKO NMOTOMY, UTO He
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6b110 o6paleHo AOCTaTOUHOIO BHHMAHHA Ha KaKylo-TO ¢Me-
Jioub», O cocynax anq ONBITOB He cjaefyeT MOBOPHTH MHOTO.
Hx pasmepnl u ¢opma MOryT GuitTh COBEplIEeHHO MPOH3BOJbL-
HbiMH. Koxeuno, OHH MOMKHBI COBEpIlEHHO He HPONYCKaTh
BOAL M He ROMKHB KakHm Obf TO HH Oblio o6pa3oMm BJIHATD
Ha CBo#CTBa NUTatesibHOTO pacTBopa. ClefoBareibHO, He-
JOnyCcTHMO, yToObl CTEHKH COCYAOB BBJIENANH KaKHe-JHGO
BelllecTBa B pacTBOP WK MOrJowal H 4ro-aubo H3 pacTBopa.
Doabmoe pasiooGpasue MarepHanoB, U3 KOTOPbIX MOTYT
GbiTh H3TOTOBJIEHDB! ONbITHBIE COCYAbl (MeTaNNbl, naacTMacca,
Kepamuka, ¢apdop, Oeron u np.), sacTasaser AaTb OAHH
BIIOJIRE ONPABRAHMHBIA COBET: KaXKAblfl COCYA chefyer no-
KpbiTh H3OMAHOHHBIM ClOeM B MECTaX CONPHKOCHOBEHHS
ero NOBEepPXHOCTH C AUTaTeAbHEIM pacTBOpoM. JlBofiHOe TO-
KpbiTHe Xopoileli GHTyMHO#l KpacKo#l NOJHOCTbIO OTBEYaET
Heaw W HCKJIOWaeT HENpHATHHe HeoXuzannocTh, Oaxako
B 5TOM CJyyae HeJAb3f NyTath OHTYMHYIO KPAacky C 4acto
oueHb MOXOXUMH Ha Hee ApenapaTaMH 3 KaMeHHOYTOJNbHOM
CMOJbI, COAepPXKAalluMiU ANOBHTHIE NJIA pacTeHHH BellecTRa.
3eMannble BLIEMKH, AepeBfHHble KOPHTAa W npyrie pe-
3epByapbl MOXXHO CAeJaTh BOAOHENPOHHWIAEMbIMH NPH  NO-
MOLUM ANACTHYECKHX MJIEHOK. MHOrHe 1BeTOBOAB-TIOOHTENH
H OBOLIEBOJK-NIPOH3BOACTBEHHHKH MOJB3YIOTCS 3eMJAAHbIMH
BHiEeMKaMH LISl BbIPAUIHBaHHS PAaCTEHWH, ‘B 3TH BBIEMKH
NOANOCTBIO ONpaBALIBAIOT ceba npuU ycAoBHH, 4TO ANS HX
OOJHUOBKH NPUMEHAJHCH NMICHKH, He cofepXKalie ¢peHONOoB,
Heno B ToM, 4TO HEKOTOpHle W3 TIACTHYECKUX TWIEHOK NPH
CONMPUKOCHOBEHHHY C MUTATeJNbHBLIM pPacTBOPOM BHIAEAAKT
ANOBHTHE ANA pacreHuit semecrsa. [lo atoit npuuune npu-
XOJUTCA HACTOATENbHO PEKOMeHAOBaTh NPH NOKYAKe MMEHKH
yKa3blBaTh ee LelleBoe Ha3Haveuue. B-9Tom cayduae BaM
npesaoxat Hanbosee MOAXOAAIUNHA THN NJAEHKH.
KynbrypanpHblit cyGeTpart, B KOTOPOM GyLyT VKOPEHATHCH
pacTenufi, HyXHO BHOHPaTP BecbMa TIIAaTeAbHO W TIpH
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Heo0XOAUMOCTR NOABEPraTh €ro npeasapureantoi o6paborke,
B nocaeanue roawl Hayyanach NPHIOAHOCTb LA 9TOTO psiAa
MaTepHaJoB, MHOTHe U3 KOTOpHIX ObiAM COUYTEeHbI TOAXOAS-
uMMH. Mb! paccMOTPHUM JIHIIb BaXKHeHllMe H3 HUX, yXKe
NOJYyuHBIIHE ILIMPOKOe pacnpocTpanexHe.

[MpUHUMNHAABHO MOXHO KOHCTATHPOBATh, UTO BCe HC
Nosib3yeMble KyJbTypadbHbie cy6CTpaTht OTAHYAIOTCH CJe-
AYIOULHMY KauecTBaMHu:

a) OHM XHMHWYECKH HEATpaNbHH H, TakuM 00pasoM, HHU-
KaK He BJAMAIOT Ha CBOHCTBA W Ha XMMHYECKHUH COCTaB MH-
TaTelIbHOTO pacTBopa;

6) BelcOKaA YCTOHYHBOCTb NPOTUR BHIBETPHBAXUA W pas3-
JOXKEeHHA TO3BOJAET UM COXPAHATDL CBOIO CTPYKTYPY Ha npo-
TAXKEHHN ANUTENLHOTO BpeMeH H;

B) OHH CBHIAY4YH, U 8 HHX MOXHO KOMATbCA TOABIMH PYy-
KaMH, He onacasch NOpaHeHni;

T) Bce oHu 60Jiee HJAM MeHee THTPOCKONMYHBI H, TaKUM
obpaszoM, ofecneuuBatoT KamWIISPHOE MOAHATHE XHIKO-
crei.

[Mepefinem Tenepb kK ONHCaHHIO OTAEABLHBIX MATEPHANOB,
apowealInx ucnoiTanye 8 npaktake, Hauhem ¢ cyberpara,
KOTOpHIfi B ChneuuanbHOR JuTepaType HacTo yKa3blBaeTCs
B KauecTse HieasbHoro. [lockonbKy B mocneatee ppemsa ero
MOMKHO NPHOGPECTH BO MHOTHX €BpONe#dCKHX CTpaHax, OH
MOMKET NMpeACTaB/ifTh UBTepec Takke u Ans nac. [locmor-
PHM Xe, 4TO TOBOPAT B KPyrax CIHEUHANUCTOB O «BEPMHKYs
THTE»

«BepMuKysuTE® npeacTaBAAOT cO60#i BTOPHUHEIE MU~
HepaJaBbl, KOTOphle BO3HHKAW B pe3yabTaTe ruiporepmuye-
CKHX HM3MCHEHHH ABYX BHAOB CJAIOA: 6moTdTa M daoromurta
(annura). DTO BOZOCOZEpXKaLlMe MAarHHeBO-aJIOMHHUEBbIE
CUMMKATH, BCTPedaolinecs Ooabilelt HacTbiO B KayecThe
BKAIOYEHUI B TaKWX BHICOKOOCHOBHBIX MOpOAax, KakK AYHHT,
CepneHTHH H NUPOKCEHUT, a 4aCTO H, HA060POT, BKAOYAOILHE

60



3ty nopoan. o Hacrosnilero spemedd OGHADYXKeHL! MECTO-
poxnenus eepmukyaura B IOAP (Tpancsaanw), Tan-
raubike, CLIA (Konopamo, Moutaua), 3anaauoii AscTpa-
aun, CCCP (¥pan) u Slnounu.

Ceftuac u3pecTHo yxe 17 coproB sepMuxkyaura. B xa-
yectBe NPuOAU3UTENbHOIO COCTABa MOXHO YKal3aTb cAe-
aywouwnit: 5% AlOs, FeOs, 22% SiOy, 40% H,O. Bepmuky-
JIMTHAA pPyAa CIOUTCA, KaK CJaIOlbl, 4 OKpalleHa 8 uBETA OT
TEMHO-KeJITO-KOPHYHEBOTO /10 CBETA0-KOPHUHEBATO-KEATOro,
3eqeHoro uau 6pousoBoro. YAenbHblfi Bec nopols 2,3—2,8,
a nocae paccaoenus — 0,9, Teepaocts 1,5, TouKa naasieHHs
oxoao 1360°, comep:xaaue soast 4—20%. Hdob6biua noponwl
NPOHU3BOAHTCA B OTKPHITHIX Kapbepax H B MeHblliel CTeNeHH
B3pbIBHEIM crnocoboM, [lopony Ha MecTe noasepraiot rpy-
GoMy pa3MoJy ais yAajeRus NyCTOHd mOpoAM H Ccyular Aaf
ob6neruennsa Hanvieitledi nepepabortku. [locae 3storo npo-
M3BONATCA Pa3MoJ Nopoasl d COPTHPOBKa (10 pa3Mepam
YACTHU ¢ MOMOILLIO NMHeBMaTHUeckUXx ycrpoiicTB. Harpesa-
Hue pyAbH IAf ee MOACYIWIMBAHUA MAONYCTHMO TOJABLKO HA
KOpOTKOe BpeMa H He Goawile uem mo 140° ¢ teM yrtoGHl
YAANHTL TOABKO CBOGOAHYIO, HO HE KOMCTHTYUHOHHYIO BOLY,
MOTOMY 4TO B MPOTUBHOM C/Ayuyae YMeHbLIAeTC UAH BOBCE
yTpadyuBaeTcs CnocoOGHOCTh NMOPOAb BCHYUYHBATbCSH, HEOGXO-
ZUMasn 115 ee pacchoeHus.

Lle#nocTh BepMHKYJMTA SaK/AOYaeTcs B €ro CBOHCTBE
iyilﬁe.nmqtvusaTb(:sl B o6beMe NpH HarpeBaHud noutd B8 15 pas.

arpesaHue BbI3tIBaeT NpeBpallleHde XHMHUYECKH CBA3AHHOI
BOIH B map, Pasaendiolliii HACJHOEHHble APYr Hajl APYroM
MHKDOCKOMHYeCcKHe nmaacTuHku, [Ipu temnepatype 900—
1100° pyxa noeomutcs A0 KPacHOFO Hakanja, HO 3Ta Temme-
paTypa He NOJMXKHa BbiaepuBarTbCa Gonblle 4—8 cekyHA.
[Mocae storo pyay Tak e OblcTpo oxaaxaaior., B pesynb-
TaTe 3THX ABYX NPOUECCOB OHA NpeBPaillaeTCA B 3EPHHUCTLIN,
Kpa#He Jerkd#, yCTOHuMBBIA, ChIyudit npoaykr. Takyio
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06paboTKy BepMHKYJNNTa Ha3uBalOT pacciaoeHneM. ITocae o6-
paGoTKH KOHEYHBIi NPOAYKT NpPHOOGPETaeT OKpacky OT ce-
pebpHCTOR KO 30J10THCTOM.

Huxecnenyoliiie CBOHCTBa JAeAalOT paccjOeHHB# Bep-
MHKYJAUT UEHHbIM H OOBACHAIOT OLICTPHI pocT ero NpHMes
HeHHS, OTPaHHYHBAEMBIN TONLKO HELOCTATOYHLIM ero Npo<
H3BOACTBOM: Maabifi Bec (1 ky6. M Becutr 100—125 «r),
HErOpIOYEeCTh, HEMPOHHUAEMOCTD (Tonbko 6,2% Bnary mocne
copepxanna npu 100%-nof OTHOCHTENbHON BAAXKHOCTH
B Teuedne 300 wacoB), Hepa3PyWHMOCTb, HepasnaraeMocTb,
CTOMKOCTL APOTHB HAaCeKOMBIX W FPRI3YHOB H MpeXAe Bcero
H30ANpyOlllee AeACTBHe MO OTHOIUEHHIO K Temay, XOJORY,
3BYKY ¥ 3N1€KTPHYECTBY.

Bor noAHufA XMMHYECKHE CcOCTaB I0XKHOa(PPHKaHCKOTO
BEPMUKYJAHTa:

Si0; 39,37 K,O 2,46
TiO, 1,25 H,O npr 105° 11,09
Al,Og 12,08 CO; 0,60
e,05 5,48 P,0; 0,15
FeO 117 Li,O 0.03
MnO 0,30 BaO 0,03
MgO 93,37 Cl 0,02
Ca0 1,46 SO, 0,02
Na;O 0,80 S 0,18

W3 3TOoro TexHHYECKOro ONHCaHHA MBI MOXeM CAedaTb
BbIBOJ, YTO PacCJOCHHBI BepMHKYJAUT TNpelcTasisier co6od
HAealbHHH MaTepHa B KadecTBe cyGcTpaTta And Bupaliusa-
HHA pacTeHHH Oe3 MouBbl: OH XHMHUECKH WHepTeH, Chilyuy,
XOpOLLiO MOTrJollaeT BOAY H TNPEKPacHO COXPAHAET CTPYK-
Typy. [lo nannbim npaktiku CIUA, on Moxer NpPHMEHSTLCS
INs BeIpallHBAHKHA pacTeHHA 6e3 BCAKOA npefBapUTENbHOMN
06paboTkHy.

B nactosiee Bpems B Eppone npeanouTenne otaaercs
KPYNHO3EPHHUCTOH neM3e n Nelunctiol Jgase. Peub naetr 06 H3«
BepXKeHHBIX NMOPojAax, HECKONILKO NOX0XKHX Ha ryGKy 4 obna-
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AaoMuX BCAGACTBHE 3TONO HCKAIOYUTEAbHO BBLICOKOW MOrJC-
THTeNbHOA chocobGHocThIO. Obe mopoAbi 00JaRal0T CTOHKOU
CTPYKTYPOi#l B CbIIyuH, HO HX XMMHYECKHe CBOACTBa He Hie-
anbhbl. OHH cofepKaT NOBOALHO MHOTO,CBOOOJIHOH W3BECTH
H JApyrHe cOelNHeHHR, KOTOPbie B MOCAGNYIOUIEM  OUeHb
OXOTHO BCTYNAalOT B HexejAaTelbHble OOMeHHBle peakiHH
C MHTaTeAbHBIM pacTBopoM. Ilpu 3TOM pasfinunbie BaXkHble
COCTaBHHE YacTH NUTATENbLHONO PacTBOpa NEpPEeXOnAT B Ta-
Ky1o QOpMYy, B KOTOPOIl OHM y3Ke He MOTYT NOrMomaThcs pac-
TEeHHAMH.

OAHaKO yCTPaHHTb 3TH HEAOCTATKH MOXHO NyTeM Ou€Hb
npocthix onepaunil. Tak, HanpuMep, Mbl MOKeM [POMHITH
rpaBuil H3 NeM3bl CHJBHO pa3BeAeHHON CepHOH KUCAOTHON
(1:10) n ocrapuTh ero B pacTBOpe KHCJAOTH AO Tex MHOP,
MoKa He NpeKpaTHTCA BHAEJEHWe Ny3HpbKoB rasa. [locne
3TOT'0 rpaBHit, H3 KOTODPOTO yAajeHa H3BecTb, OCTABJAAIOT HA
MHOTO 4acoB 8 YMCTOIl BOAE, MOC/E Yero TIaTejdbHO NPOMH-
BaioT B NpotoytoRl Bome. 1o OKOHuUAHWM NPOMBIBKH TaKoOH
PPaBHil MOXKeET IPUMEHATHCA 6e3 BCAKOro OllaceHHsl.

Hpyrum MetonoMm o6e3spe’XHBaHNA TpaBHs ABAAETCA Bbl-
AEePXKHUBaHHE €ro B TeueHHE CYTOK B pacTBope cynepdocdara
B kunsiyesoll Boge (750 r cynepdocdara na 10 i soaw). Ye-
pes CyTKH W30BITOK pacTBOpa -C/IMBAiOT, a TpaBHit NPOMHI-
BAIOT YHCTOH BOMOH, YeM H 3aKaHuHBaeTcsi ero 06paboTKa.

Bo mHorux pafionax moxHo Ge3 TpyAa NpHOOpecTH Tep-
MO3UT (AOMEHHBIH WaaK), KOTOPHIH nocae clelHanbHoil o6-
paBoTKH TaK)Ke MOJKeT HCIOJb30BaThCA B KayecTBe cyberpa-
ta. Yro npencrasaser coboft Tepmoaut? OH  npHrOTaBAA-
BAeTCA W3 lUJIaKa AOMEHHBIX mneued, XXUAKOro noBGOUYHOro
NPOAYyKTa BBHIMIABKH UyryHa, IpeBpalllaeMOro AedcTBHEM
BOAAIIOTO Napa B rpaBHeNlOROCGHHIH, BLICOKOMOPHCTHH MaTe-
pHuaJ. |

K coxanennio, TepMO3HT uMeeT ellle Gosiee BHCOKYIO 1Iie-
JIOYHOCTDb, ueM [eM3a HAM neHHcTan hAasa (no 43% CaQ).
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Hecmotpa Ha 370, ero MOXKHO MOArOTOBUTH TaK Ke, Kak H
neM3y, HO TONbKO B 3TOM clydae HYXHO GhiTh elile Gonee
THIATeNbHMM, 4TOObI NOAHOCTHIO YRANUTH H3BecTh M3 CyO-
ctpata. [lpenMymiecteoM TepMO3UTa #IBAAETCH €ro HH3Kas
CTOHMOCTb, BECbMa GHIOHO OTJHYAIOLLAsl €ro OT paHee yno-
MHHaBWUXcA matepuaos, [1o reM e npHuHHaM chreayet
yAenuTh 0co60e BHHMaHHe KaMEHHOYFOMbHbIM ulJaKaM, KO-
TOPhlE MOXHO NPUOOPEcTH 110 OYeHbL HH3KON HeHe.

Hns pentaleabHOCTH NPOMBILIJIEHHBIX GeCHOUBOHHBIX YC-
TaHOBOK B OOJIbWIMHCTBE CAYYAER CTOUMOCTD KYJAbTYPaJIbHOTO
cyOcTpaTa aBasgerc 3HauynTeAbHbiM GpemeHem. [loatomy
BNOAHEe eCTeCTBEHHO, 4YTO I[IOHCKH OeUieBHX 3aMeHuTeneH
nemM3bl ¥ NoAOGHLIX ell MaTepHaoB HayaAHCh YxKe NaBHO.
[Moaxonsiline waaku npepcrasasior cobOl TakHe 3aMeHH-
TC/IH, KOTOpbHie OKasaJHCh NMONHOUEHHbIMY BO BCEX OTHOWLIE-
Huax. LBeToBogaM-N06UTENAM N0BE3N0 B TOM OTHOLIEHHH,
*4TO OHH MOI'YT BOCIRMIB30BAaTbCH ONBITOM, YK€ HAKONAEHHbIM
B NPOM3BOACTBBHHBIX yCAOBUAX.

flpuronnuiMu AAA “CNORBb30OBaHHA ABARIOTCA  XOPOLIO
npoKajeHHble KaMEHHOYroJblible WK KOKCOBHIE IUJaKH; BCeE
ApyrHe copTa wwiakoB (Hampumep, waax Oyporo yras)
B0oOOUle HENPHUTOAHB ANs ITOI LenH.

Heo6Gxoanmoe konnuecTRO wmnaka TILATEIbHO OYH-
20T OT MOCTOPOHHErO MYCOpa M 3aT€M MeXaHn4eckH us-
MeJlhyaioT.

Ilpu Goabiuoil noTpeOGHOCTH NPOH3BOACTBEHHBIX YCTaHO-
BOK B CyOcTpate, AJs H3IMENbUEHHS LN1aKka OOabIEH YacTbio
MONMbL3YIOTCA KaMHeAPOOHILHBIMH MalUIHHAMH, HO Mbl BIOJHE
obonaemca npoctoil TpamOonKoi #u Kysanpoii. M3 nsMenn-
yeHHOrO cyfcTpaTa HaM HeoOXoaWMo OTOOpaTh (pakuuy ¢
auvamerpom vactuu 0—15 MM, H 34eCb HALUUMH NOMOLLLHH-
KaMH OyayT CUTA C COOTBETCTBYIOLUHM AHaMeTPOM OTBep-
ctuit. INocne 3toro nposepsitoT, He HyXAaerca aun cyGerpar
B NpefBapuTeLinH XUMHYeCKoH o6paboTke.
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Mexay ABYMSt BHIaMH LIJIaKOB MOXKET HMETbCR LOBO/BHO
60/bluas PasHALA, OCOOCHHO B OTHOUIEHHH HX NBPHTORHOCTH
ang sbipauiuBanust pacreHnii 6e3 mousbl. Mcxoauwit Mate-
prai, TEMNEPATypa rOperus U ApPyrue dGaxkToph urpatoT BaX-
HYI0 posb. OueHb 4yacTO oKa3blBaeTcsl HeoGXOOUMMON npeisa-
putenbras ob6paboTKa wWaaxKa AN yAaNeHHA H3 HEro RAOBHU-
ThIX BELLECTB, Mpexijle B8Cero COeAHHEHHN Ceph H, KOHEYHO,
U3BECTH.

McnoiTanue npoeoautcs o4enb npocto. M3 macch mnaka
GepyT npumepHOo | & HCOBITYEMOro MaTepHaja H BHICHIMAIOT

]
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Puc. 26. lNpurotosnenne Heopranuveckoro cyberpara:

I — Kpynnele arperaTh HaMmesawyalorcd TpaMOoBxofi m Kymannof; I — uaneapyeH-

Hutll cySCTpaT pasnenawT Ha Gpakul» Ha rpoxore was pemetax: [l — uyxnole

dpakuBn cyGCTPaTa LlepHBAOT B paAIBefennof ce}:noﬁ XKHehoTe AAR YBRahe-

HHH UWenovwei H cTCPHAMAYIOT NepexkHcblo maprawud; !V — nepell ynorpeGaenwHes
cyGeTpaT TIMATEABHO DPOMLIBRKT BOAOH.
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Puc. 27. Cepryto KHCAOTY pa3BoAAT, BAHBAsA €¢ B BOAY,
HO HHKOMa HeMb3f JNHTL BOAY B KHCJAOTY. DTO oOuens
onacHo.

ero B CTeKJAHHYIO OaHKY ANA KoHcepBHpoBaHHA. Bo Bropyio
Takylo e 0aHKy HanuBaloT npumepHo 0,5 n BOAL # OYeHb
OCTOPOXKHO A0AHBAIOT B 3Ty OaHKY paBHOE KOJNH4ECTBO KOH-
LUEHTPHPOBaHHOM CEepHOHN KHCAOTH. JTOH pa3BeleHHOl Ki-
CNOTON NOMHBAIOT LINAK NMOKa OH He OyleT NOMHOCTBIO MO-
KpHT pacTtBopoM. Ecau Ha nmoBepXHOCTM pacTBOpa HauyHer
06pa30BHIBaTLCA TeHa, MOSBATCA Ny3bippKH rasa c 3ana-
XOM TYXJBIX SIHLL, TO TOTAa Beck WiNakK HeoOXOAMMO NonBepr-
HYyTb XUMuyeckoit o6paborke. OAHaKo ecan Hudero noxob-
HOT'O He MPOHCXOAHNT, 3HAYHT HAM HCKAIOUHTENbHO NOBe3J0 H
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yAanoch MOAYYHTL BMOJHE NPHTOAHLIA K  YNOTPeGaeHuio
LinaK.

Tpebyromnecs Ana Hawnx ueneli HeGoJbliHe KONMHUECTBa
lilaKa Jyylue Bcero cpasy ie HacbinaTh B IOKPHTbIe GHTYM-
HOIl Kpackoil cOoCcyAbl ¥ 3aMHTb UX CEPHOH KHCNOTOH, pasBe-
neunHoft B othowenuy | : 10 (10 o Boabl na 1 A Kucaors).
BoikAas, Korga npekpaThTcA 06pa3oBaHue Nedl ¥ ny3blph-
KOB ra3a, H3 NPOMBITOrO BOAOH Linaxka cHosa Oepyt uebomn-
myio npo6y 4 NOABEPraloT ee BHIUEONHCAHHOMY HCHBITAHHIO
KHCNIOTON B CTEKNAHHOH GaHKe. 310 Heo6XOANMO, NOCKONbKY
BeCbMa BEpOSITHO, YTO NepBasd NpeABapHTenbHas obpaborka
Bcell Macchl cyGcTpaTa MOrja OKa3aTbest HENOCTaTOYHON AAA
npeBpallleHyus Bcex OMNacHbiX COeavHeHHR B ra3o006pa3tblii
CepoBONOPOA (€ 3aMaxoM TYXJbiX Aull) WU B BOAOPAacTBOpH-
Mble CynbdaTh. Takum 00pasom, eciiy B CTeKASHHON Oatke
CHOBa TIOAABUTCA TleHa W OyAYyT NMOAHWUMATbCA NY3LIPbKH Ta-
3a, TO BcA Npoueiypa [0axkia 6bITh NOBTOpENa CO CBEXe-
MpUroTOBJEHHLIM pacTBOpoM kKucaoThl. OOHuno snonxe Ao-
CTaTOYHO yike OAHOKpaTHO#H oGpabotky. _

[lepen OKOHuaTenbHBIM MHCMOAL3OBAHUEM UINAKA €ro
OueHb THIATENbHO NMPOMBIBAIOT OOLIYHOH BOAOH AAA ylaje-
HUA BCeX COGRMHENHN, mepeBeneHHLIX B pesyabrate obpa-
COTKH B pacTBOPUMOE COCTOSIHMe, a TaKkXe U OCTaTKOB Cep-
Hol KdcaoTH. JAs npOBepKn noOMHOTH ypadelins KUCNOThH
B C/NIMBHYIO BOAY (Nochie MHOMOKPATHOTO MPOMbLIBAHHS) OMNy-
CKaloT JaKMYcoBYI0 OymMaXxKy (Takas Oymara noHamo6uTca u
B mocJieayiollem A5t nposepku pH nurarenvsoro pacreopa);
B RaHHOM cjay4yae JOMyCTHMa MMUIbL cAalokucaas peakiinf.
[Tocne storo uaxk roroBs Ana ynorpeGicHus.

He ckpoem, 410 minaku B ogHOM OTHOWIEHHH HE COBCEM
OTBeyaloT Hawum TpeOOBaHHAM: OCTpble Kpas d4actuy Ac-
NAI0T UWIAK HECKOJIbKO MeHEee CLINYYUM H ¢ HAM MPUXOXATCH
paioTatb octopoxHee, OAHAKO 3TOT HEAOCTATOK B 3HAUH-
TEALHONW CTeNeHd MOXKHO YCTPaHHTL M00aBACHHEM K WJaKy
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(mepex ToAbLKO 4TO omHcaHHOR oGpaGoTkoit) npumepHo 10%
KBapleBOro fnecKa.

Ksapuesblii necok, 6a3anbToBas Kpouika u ApobJeHbli
rpaHHT XHMHUYECKH HeHTpafbHH, 4TO OGBSCHAETCH BLICOKHM
co/epXKaHHueM B HUX cuaukatoB. K coxanednio, orun ne no-
FJOLAIOT BJIarH M HX YacTHLb! HMEIOT OYeHb OCTpble Kpas
(B uvacTtHOcTH, rpaHuT H Oaszanvt). Ux B nywem cayusae
MOXHO HCMO/b30BaTh B KAYECTBE NpUMECeHl K LPYTuM Mmate-
pHajiaM, HanpuMep K LNAKYy WAH MEM3E.

[Tpu BhIpalHBaHHH HEKOTOPLIX KyAbTYp, NpelnoyHTalo-
LWHX yMepellHo BiaXKHble MecTOOGHTaHUA (HanpHMep, KaKTy-
COB H T. fl.}, O4eHb noNe3Ho noGaBasTe 6a3aALTOBYIO KDOLIKY
K APYrHM XOpOILIO NOTMOLIaIoMUM BoAy cyGeTparam.

Mb  BO3fep)KHBAaEMCH OT HCMOJb30BAHWA KHPMHYHOM
KPOUIKH, XOTHl e€ 4acTo PEKOMEHAOBaJKk B HEKOTOPHIX Mpex-
HUX nybaukauusx. 3nech B GOABLIMHCTBE Clyyaes MPHXO-
OMTCA CYMTATHCH C OUEHb BBICOKHM COJEpXKaHHEM H3BeCTH,
KoTopyio HeoOxoAumo ydaautb. Kpome toro, KupruuHas
Kpoluka ofnaaaer He ocobenHo ycToliuHBOR cTpyKrypoit. He-
pe3 caMOe HEMpORZONKHTeAbHOE BpeMsA HA [He HallleH 3eMAX-
HOH BbIeMKH HAW cocyla oOpa3syeTcs OTJIOXKeHHe Haa, KOTo-
pHlii B3MYYHBAeTCA [pH CAYCKEe MHTAaTeJIbHOTO pPacTBOpa H
NpUBOAMT K 3aKynopke Tpy6 H K Apyrum noMexam. Cam nu-
TaTeAbHBIi PacTBOP OKpallMBaeTcsl UAOM B KPacHOBATHIIl
LLBEeT, 4TO 3aTPYAHAET aHa/H3 PacTBOPa, a B HEKOTOPHIX Cay-
4agx NpocTo AeflaeT ero HEBO3MOXKHHM. Hakonen, B kHpnnu-
HOM KPOILUKe O4eHb YacTo MPHCYTCTBYIOT MHOTUE MOCTOPOHHHE
NPHMECH HEOTpeAeJIeHHoro Xapaxkrepa (CMOJbl, MeTannul
H T. A.), KOTOpble, KaK NOTCHILHAJbHO SIOBHTLIE AJS pacTe-
HHH BelllecTBa, MOTYT NPeACTaBAATh ONACHOCTb.

Takue opraunyeckue BelllecTBa, Kak TOp(AHas KpoLIKa
uaH charHoBLEIH MOX, MOXKHO HE paccMaTpPHBaTb, MOTOMY 4YTO
Mbl MO3HaKOMUJIHCh ¢ HUMH YyXKe B pasiefie O BhlpalliBaHUN
pactennii Ha cTeHKax H3 Mxa. Bce, uTo 0 HuX Onlji0 cKa3aHo
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TaM, KOHEUHO, OTHOCHTCH KO BCeM CJydasiM WX IpuMeHe-
HHA.

B uccaeloBaHHAX NOCNEAHMX J€T YAaAoch HOKa3aTh, UTO
MpPHCYTCTBHe TYMYCHBIX BELleCTB B KyabTypanbHoM Cyb-
cTpaTe ycTaHOBKH ANSA BHpALUMBaHUS pacTeHuil 6e3 noupn
OKA3biBaeT Ha PaCTEHHN HENOCpe/ACTBeHHOe i OGJIaronpuaTHOE
BJANAHMHE. 3TO HH B Koell Mepe He NPOTHBOPEYHT HALIHM
ApeXXHAM PacCyKAeHHSM, TaK Kak TyMyCHbhle  BellecTsa
B IAHHOM CAyyae He BLICTYNalOT B Ka4ecTBe HCTOYHMKA NIHTA-
Hus pactennil. HefictBHe ryMycHBIX BelLUEeCTB MNPOABAAETH
6naropaps ClefyloluM uX ocoGeHHOCTAM.

A. OHy CnOCOGCTBYIOT MOTAOILUEHUIO MHTATeNbHbiX Be-
11eCTB, MOTOMY 4TO MOBLIIAIOT PACTBOPUMOCTE MHHEPAJILHBIX
coleil 4 He AaloT UM OCaMAaTbCs W3 pactBopa {ob6pa3oBaHne
KOMIJIEKCOB ¢ OPTaHHYEeCKHMH coefnHeHHsimu). Kpome Toro,
0Ka3an0ch, YTO KOPHU PAacCTeHHil, NOKPLITH e CN0eM FYMYCHBIX
BEILIECTB, AYUlle MOTAOLIAI0OT HEOpPraHHYecKHe NUTaTeNbHHE
BeLlecTBAa.

b. Baarogaps npHcyTCTBHIO ryMYyCHBIX BeuiecTs nHra-
TeNBHLIH pacTBop npuobperaer «OydepHOCTbY, TO ecTh 60Jb-
WyI0 YCTOHYHBOCTD MPOTHB CMEILSHHA DPEaKUHn.

B. B rymyce conepxarcs pasanyHble pacTBOpHMble TY-
MyCHble BellleCTBa HJ/M CONYTCTBYIOLLHE WM NPOAYKTH BpOAE
aHTHOWOTHKOB, pOCTOBBLIX BELLECTB, 3CTPOreHHbie BeLleCcT 2
M T. 0., KOTOpble MOTYT MOTAOILATLCA PACTEHHEM H crnocod-
CTBOBATH €IV Jly4lueMy Pas3sBHTHIO.

Ecny ydects 3™ ofcrosiTesibeTBa, TO HETPYAIO IOHSITL,
noyeMy B HacCTosilllee BpeMs K cyOCTpaTy OXOTHO NOAMCHH-
BatOT Kakoe-nuGo opraHHueckoe pellectso — Oonbuiell ya-
cTbio Topdh. CMech nONOBUHHBIX 0GbEMOB HEOPraHUYECKOro
rpaBus ¥ TOpa oueHb onpaBlana cebs, a B HEKOTOPHIX Me-
cTax ycrnelino pabotator # ¢ uncteiM TophoM. B mocaenyio-
UieM Mbl BepHEMCST K 3TOMY BOMPOCY W MPOCAEAHM Pa3BHTHE
OTAENbHLIX PACTeHH#l B YHCTOM [PABUH, @ TaKe AJis cpaBHe-



liHs B CMeCH TpaBus ¢ TopdoM HIH B yHcTOM Topde. [Mpu
3TOM HYXKHO TIIAaTeNLHO OTMETHTBb, KaK#e WMEHHO BHAH pac-
TeHHi1 0COGEHHO XOpOLIO pearHpylotT Ha NPUCYTCTBHE FyMYCs
HbIX BellecTs.

Bona, xortopyio npeanonaraercs HCRHOAL30BATh AJA ApPH-
FrOTOBJIEHNA NHTATEJILHOTO pacTBOpa, TakKe AoNxHa ObITh
npoaHaJH3upoBaHa, uTo6Ll BbIACHUTD, MPUIOAHA JIH OHA BO-
obwe. Mexay AUCTUAANPOBaHHON BOLOI H BOMOA U3 BOMO-
NpOBOAHOrO KpaHa cyHiectByer Gonsluas pasHuua. Boaompo-
BOAHaA BOJAa YaCTO COAEPIKHMT HEOXKHAAHHO MHOrO pacTBo-
PEeHHBIX BELLECTB W NPexe BCEro TaK Ha3biBaeMblX kap6oHa-
TOB (COJIeHl YIICKUCAOTHI) .

B TtecHoil ¢BAI3H ¢ 3THM HaXOLATCH «XKeCTKOCTb BOABI» H
ee «pH» — TepMuHH, KOTOpLIE KaXKABIH, KOHEUHO, YXKe Te-
HUGY b Cabiluan.

[IpuHunnuanbHO MBI, MOXEM KOHCTAaTHPOBATb, YTO NOpH
BbIpalIWBaHHH pacTeHUB 6e3 noysbHl MOXKHO HCNOAL3OBaTL
Jobyio Boay, BNoJife NPHIOAHYIO ANA nHTLA. Bepoatdo, Hu-
KOMy He NpHAeT B rojopy 6e3 pasaymuit 6patb BOAy M3
pyuba, peKu HAW Opyida, eclii OH He yBepeH, 4YTO 3Ta BOAA
npurogHa. CToab xe OCTOPOKHO HYXKHO ObITb H IO OTHOWle-
HHIO K pacteunsiM. Ha 410 XKe 3mech caeayeT o6paTHTL BHY-
MaHue?

Bona Ge3yc/ioBHO dofixHa ObiThb CBOOOZHOI OT pacT-
TeNLHBIX f1710B. B oTiioWweHnn npyaoB, pyybeB, PeK, a TaKKe
KOJIOJLUEB H gaie POAHHKOB CyLIeCTBYET OMaCHOCTL 3arpas-
HEeHHA HX BOJIHl MPOMBIWAEHHBIMH CTOYHBIMH BOAAMH. 3TH
BOAB MOTYT COJAEP)Kath ONacHHe A/, YHHYTOXKAKOUIHE RCe
xuBoe. SIBHOE N0Ka3aTeJAbCTRO STOMY BC€ HOBBlE Cyuau ri-
Genn pri6nl. Ocobenno cxBepHO TO, 4TO NOTOOHBE AAOBHTHIE
CTOYHble BOABLI He 0023aTCJAbLIIO MOCTORHHO NPHCYTCTBYIOT
B Bope. Yacro OuiBaer, yro Boia Kakofi-HHOVIb peuyluxi,
BYyepa ellle NPHIOANAS A (HTLS], CEFOAHA yXe HeceT cOpO-
lIeHHbIE B HEE IIOBHTHE BOJBI.
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3arteM Mbl JOMKHH YCTaHOBUTL COMlepXKaHue B BO/le pac-
TBODEHHLIX BEWECTB, WX npupony u 3uauenne pH. Obnane
JKHBOTHBIX # DACTHTENbLHBIX OPraiW3MOB B 80OJe YKasbibaer
Ha oTcyTcTBHe a10B. B3ap npoby Bowl, Jyulle BCEro nepe-
AaTh € XHMHKY WJH GuoJOTy AR onpeneseling pasmepa cy-
xoro ocratka Ha | 71 soabl. Ilpu coaepxanuu pacTBOpEHHbIX
coneit 1o 200 mMr Ha | A MOXHO He Becnokoutbesl. Oanako,
eca peub naer o O6AbLIIHX KOJIHYOCTBAX, BO1Y HEOOXOAMMO
noisepraTth NpeiBapHTeNbHON o6paboTKe HH Ke YYecTh Co-
CTaB PaCTBOPEHHBIX B Hefi coJieH NPU NPHUrOTOBACHUM MHTa-
TeabHoro pacteopa. (O6 srom noapobHee rOBOPUTCH B pas-
pene 0 muTaTeNbHbIX pacrBopax.) B O0aLMIMHCTBe caywaen
pedyb HIET O COAepXKaluw KapbOuaTOB KaNbllUA W Mariua,
ONpEeNeNRIoOUINX TaKXKe MKecTKocTh BoAb. OHH ylaafoTres
[POCTHIM TPOLECCOM KCMITUEH HsE BOABIY.

Kpynhble npeanpHATHA HMEIOT YCTAIIOBKH ANA CMATUEHHA
BObL, a 1J/11 HAC y)Ke gocTaToura oObluHas TopdAHaa Kpoui-
ka Gnaronapa cnocoGiiocTd Topda CMaruate soay. Mel ue-
OJIb3yeM BBHICOKOE CofepKaHue B TopGe LellHHX T'yMYyCOBLIX
KUCJOT ¥ CBA3LIBAEM HMY COJepKawuica B BOje Kalbuuil.
Topp or 3toro ie obecuerunsaercs, NOTOMY 4TO €0 MOXKHO
HCTIO/Ib30BATH AJIA OOBIYHOrO yaOOpeHUst B OTKPLITOM TpYHTE.
B naunom caywae npocro nipedynpexpaercs o6bluno npoucs
X0dsliee B oyBe COeRUHENHHE F'YMYCOBOH KHCAOTHI C H3BECTbIO.
Twk Tophanoli Kpowkn BecoM 70 Kr MOXET CBA3aTh MNpH-
mepHo [,5—2,0 kr orkucn kaabuus. CoOTBETCTBEHHO npH
MOMOLIM OMHOrO TiOKa TOp(hANONl KPOILIKY MOMHO CHH3KTD
¥ectkocth 10—13 xyGomeTrpor BoaH ¢ 32 Ao 17°. [las atoro
T0p¢ B NPOBOJOUHOH CeTKe, MELIKe UJH B APyroi Tape Bcero
Ha OJHY HOYb OCTaBARIOT B Bode. CMATUEHHYIO TakuM olpa-
30M BOLY MOXHO HCMONb30BAaTh AJin NPHUTOTOBNEHHS NHTA-
TeALIIOrO pacTBopa.

Boaonporonnas soja, npefHazHauaemass AAA NHTb,
BNOJIHE MOAXOANT ANH HawuxX uenedl. Tem de meHee, ecsin 310
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BO3MOXKHO, CIeAyeT MONY4YHTb Ha COOTBETCTRYIOIER CTAHUHH
BOAOCHAGXEHHST NOABbIH anadAu3, YrobH 3HATb COCTaB CONeER,
pacTBOpeHHHX B Buae. Ecau Boga oueHb ecrkas, ee B Cliy-
yae HeoOXOAHMOCTH MOXIIO CMATYHTb YXKe ONHCaHHbiM COO-
co00M.

HpeantHpiMu AN nac aBARKIOTCS AOXKAEBasAs U ANCTHANM-
poBaHnas Boaa. [ns HayuyHBIX OMbITOB MOXKHO NONb30BATHCH
TONIbKO AUCTHANHPOBAHHOH BOAOH, COBEPLIEHHO ¢BO6OAHON OT
KaKHX-NH60 pacTBOpPEHHbIX cocTaBhbix yacted. Torna moxwo
ObiTh yBepeHHbIM, 4TO pe3ynbTaThl OnbTa e OyAyT HCKa-
XeHbl. Mbi MOXeM CNOKOHHO 0TKa3aThCs OT AHCTHANHDOBAH-
Hoil BoAEI, HO noApubyeM MUKPbLITH CBOK HE OYeHb GONbLIYIO
norpebHOCTL NVTeM c60Opa A0XKAEBOH BoAbl, 31echb CheLyer
npeAynpeauTb NpoOTHE cOOpa 20K AeBOH BOAbl ¢ MPONHTAH-
KbIX CMONAMH Kpbiil Wh¥ ¢ APYTHX BUAOB KPOBJH, KOTODbIE
MOFYT OTAaBaTb CTEKAIOUIEN C HUX BOZe ANOBHTHE AMA pa.-
TeHuil sewiecTBa. JIi6as CTapas MM OOKpbiTas yepenuued
Kpbilta MOxeT ObiTh 6e3 onacedui HCNONL30BAHA B KauecTse
NOCTAaBLUHKA AOXKAGBON BOADIL.

3anachl BoABI, KOTOpHE Yy Hac MOTYT CO31aTbesl, cneayer
AEePKaTh N0 BO3MOXHOCTH B NPOXJAAHOM MecTe H 6e3 ao-
cTyna cseta, 4To6b MPeAOTBPaTHTL €e NOpYy HAM, YTO
yacTo ¢JAyyaeTc#t Ha CBETy, BO3MOXHOe 00pa3oBaHHe BOAO-
pocnei,



NPOBEPEHHLIE METO/1 bl
BLIPAHIHBAHHA PACTEHHUNA

B COCYAAX
B

IMocne 10ro Kak Mbl HONYYHIH HEOGXOAHMbIE OCHOBHBIE 3HA-
HUSl, MOMHO MPUCTYNATb K COOPYMHEHHIo KoucTpykuuil. Oa-
HAKO Mepes THM O3HAKOMHMCSI CO 3HAUEHHEM HEKOTOPBIX
TEPMUHOB, A5 TOFO YTOGbI COBEPUIEHHO SCHO MOHHMAThL BCIO
OTHOCSLUYIOCS K 3TOMY BONPOCY NHTEpaTypy.

YTOYHEHHE DOHATHA

Funpononuka— c6bopHoe nousaTue ANs BCeX METOOB
BbLIPALUUBAHHA, NDH KOTOPbIX pacTeHHe YKOPEeHSieTCR B OTHO-
CHTENbHO TOHKOM choe Bonblueil 4acTblo OPraHHYecKoro cyb-
cTpata. Cam cyberpat ynoxen Ha nepdOpupoBaHHyKlO OCe
HOBY, KOTOpas, B CBOIO OuYepelb, OOylena B KOpLITO (n.aH
HOAAOH), HAMONHEHHOe nuiaTeNbHbiM pacTBopoM. Kopun
pacTeHuii NPOHUKAIOT CKBO3b CNofl Cy6cTpaTta U OTBEPCTHA
OCHOBHI B PacTBOP # TaKUM 06pasoM ya0BAETBOPAIOT NOTped-
BOCTb PaCTEeHUI B HLIE H BOAE.

Mbl yBuIHM, 4TO, HCMOAL3YS 3TOT NMPHHUHI, MOXKHO CO-
OpyXaTb KaK OYeHb MaNeHbKHe, TAK ¥ THTaHTCKHe MO pas-
MepaM ycTaHoBKM., HacTo MX Ha3bIBAIOT BOAHBIMH KYMbTY-
paMH, KyAbTypaMH B pesepByapax, CoCyaax, cTeqsa)ax H T. il

Opnako B nanbuefitieM, BCTPeyanCh ¢ OMHUCAHHBIM 3[ech
npuHHOooM, mMbi Oyjem Bcerga ofo3lavyaTh €ro Kak runapo-
NOHHHA MeTO..
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TepMUU THAPOKYABLTYPA Mb MOXEM, ecnu He Oyk-
BaJIbHO, TO 110 CMBICAY, NEPEBECTH KAK IrpaBHiinad KyabTypa.
3TOT METOA OTJHYAETCHA NPEXK/ie BCEro TeM, 4TO NpPH HeM pas-
TEHHA YKOPEHSIlOTCSl B COMHAHBIX CAOSIX rpaBHg (TOJWHHOMR
0040 cM). OOecneveline NUTATENBHBIM PACTBOPOM B 3TOM
cyyae MOXKET NPOHCXOAHTb B COOTBETCTBHM C IByMf OCHOB-
HbIMH MPHHUANAMH.

A. Tlpu cnocobe noanopa HHIKHASA TPETb CNOK MPaBUA 110~
CTOSTHHO HAXOAWTCSl B MHTATeAALHOM pacTBOpe, KOTOPHI MO-
XKeT NOIHHMATLCA No KanuanapaM. KopHu pacTenuit, KoHey-
HO, MOTYT OeCHpensitcTBeHHo paciH BHH3 A0 YPOBHSl MHTA3-
TENbHOrO PacTBOpa, ¥ 3TY BO3IMOXHOCTH OHH Od€lb aKTUBIIO
HCNOMbL3YIOT.

b. Tlpn cnocobe nepuoauyeckoro satonnenus (WAH YB-
NaxKHeHusl) NHTATeAbHBIH pacTBOp nozZaeTcs B pe3epByap
HAH KOPBITO 4epe3 ofpeneseHHble TNPOMeXKYTKH BpeMeHH.
[Npu s1om Gonbllas uacts CAOA rpashs GyKBafbHO 3aToM-
NACTCH i MOXKET MOJNIHOCTLIO HACKITHTLCA pacTBOpoM (6aaro-
naps nopucroctd cyberpara). Ecan 3arem pacrBop Oyaer
cioBa ynajieH (CNyILEH unyu OTCOCaH) M B MOPHCTOE NPO-
CTPAHCTBO caosl cy0cTpaTta NOCTYNAeT COBepLUENHO CBeXHH
BO3AYX, TO cHabX<eHHe KopHe#l pacTeHH# KUCAOPOAOM CTaHO-
BUTCA ACHCTBUTENBHO ONTHMANLHBIM.

" [Mocheanee nmpeanoxeHHe 4eTKo OOPHCOBHIBAET HAHBHI-

roaHefnylo ocob6eHioCcTh THAPOKYNbTYPH, 6e3pa3nnuno, naer
M peub O TIORIOpPE WK O 3aTOMNEeHHH, a HMEeHHO caMoe BGaa-
ronpusTHoe ofecneyenue BO3AYXOM fON3EMHLIX 4acTe# pac-
TeHuil. B 3TOM OTHOWEHHH THAPOKYJbTYPA, HECOMHEHHO,
NpeBOCXOAHT THAPONOHHBH MeToA. Bepostio, atiM u o6bsic-
Hfercs ropasgo OoJuinee paclpocTpaHEHHE FHAPOKYJb-
TYp B Halle BpeMf N0 CPAaBHEHHIO C FHAPOMOHHBIM MeTO-
AOM, H €CJIH FHAPOMOHHKA B 3TOM Aepedic ¥ NOCTAaBJAEHA HA
nmeppoe MecTO, TO TOJIbKO NMOTOMY, YTO 370 OY€Hb ApEeBHHH
MeTol.
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XeMOKYAbTYpa, HAR KYJAbTYpa CYXHX coJjel, — of-
nuil TEPMUH AJS BCEX METOAOB, NPH KOTOPHIX pacTCHUS YKO-
DEHSHIOTCA B OpPraHuyeckoM  cyOCTpaTte, NEePHOIHYECKH
yBAAXKHAEMOM NHTaTeAbHuIM pactsopoM. [Ipn 3tomM  He
UMeeT 3HAYeHHA, YJNOXKEeH Jap cybeTpaT HAa TrOpPH3OHTanb-
Hoil WU BepTHKaabHO# nmocKoctH. [loromy ye 3HaKo-
MOe HaM BLIpALLHBAHHE PACTEHHH HA CTeHKaX H3 MXa3 HJH
Topda ApeacTaBseT co60H OAMH H3 BAPHAHTOB KYJbTYpbl

CYXHX coJeii.

Tenepb nepeiinem k pabore. ﬂozﬂaxomumeﬂ IAs Hayana
C HECKOJLKUMM BHAAMH TULAPOKYAbTYD, YyXKe NOJYYRBIUAX
GONLUIYIO ONYAAPHOCTD.

BATAPEH UBETOYHbIX AUIHKOB
C ABTOMATHYECKHM NOJIHBOM

Taxass yctawoBka paGoTaer no NPHHUHNY NOCTOAHIIOFD
noanopa. Haviem cpasy ¢ cyrd Acsia: passe njaoxo Obiio Gui
#36aBHTbCs OT HEOOXOAHMOCTYU eKeHEBHO NOJNHBATL UBETH,
ycTpauuTh NIOCTOAHHO RPOMCXORALINEE NPU NMOMUBE MEpenon-
HeHue BOMAOH TOPIUKOB W ALIMKOB, NpH KOTOPOM MauKa-
I0TCA  CTEHbl, TNOJOKOHHWKM H KapHM3H M BoOJeH-HeBosckH
BO3HUKAET pasipaxenne. Tak BOT: KawAuill OeATeNbHbI
No6uTeNs MOXKET OCYLUCCTBHTbL 310 y cebs. To, 410 Oyaer
ONHCAHO HHXKe, B NPOAAXKY HE NOCTYNaeT H BCE HYXKUO
nenaTb CaMOMY.

Ilns coopyxennn 6atapen UBETOUHBIX AULIMKOB € aBTOMA-
THYECKHM NONMBOM TPebyIOTCsi BOAOHENPOHHLAEMBIE ANUIHKH
Hit Kopoba. Jlyuule Beero, ecad 370 Oyayr acboUeMeHTHbIC
HJIN MeTalNHYeCcKHe SLIHKH, HO H T€ W ADYrHC He TaK JICTKO
MoCTath, u CTOMMOCTb HX AOBOJNBHO BhicoKasi. Moicio nmodb-
30BaTLCA TaKXKe AUHKAMMY M3 JiepeBa, KOTOpble MOXHO Npe-
BpaTHTh B BOAOHENpOHHUACMBIe MPKH MOMOLIH He COREpPKa-
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wux ¢eHoNoB ANACTHYECKHX MAeHOK. JIns Havana BO3bMeM
B KawecTse HCXOAUbIX AliMikn W3 acOoueMeinta, KOTOpble
MOXHO 8€31e MPHOGPECTH, H NOKPOEeM HX CcNoeM OHTYMHOH
Kpacky, 4Todhi yCTpPalluTL BO3MOXHOCTL OOMenHbIX peakudii
C MUTATeNbHBIM PAcTBOPOM B nochefylolleM. 3atem B sitii-
Kax ¢ o6enx CTopoH (Kak NOKa3aho Ha pHc. 28) uyxuo cle-
JlaTb OTBEPCTHSA, IHAMETP KOTOPLIX COOTBETCTBYeT AMAMETPY
3aroTOBJEHHBIX HaMi 3apaHee pesHHOBLIX NpobokK. 3TH npob-
Kn AOJKHB ObiTh NMpocBepsaeHn Tak, YToOLl B HHX MOMHO
OblJI0 BCTaBHTL CTeKAAHHbie TpyOGKH ¢ npocBetomM 12 M.
[Tocahe toro xak mpo6ku ¢ TpyGKaMn OYAYT TIMaTeAbHO NO-
ROTHAHBI K OTBEPCTHAM B SILUUKAX, Mbl COeluHsAeM TPyOKU Co-
CERHHX SILUKOB KOPOTKHMH OTpPe3KaM# pPe3WHOBOrD LTAHTA.
B nocaeaHo npoGKy BCTaBASIIOT OTPE3OK H3OTHYTOH NoR
NpAMbIM YIAOM CTeKASTHHON TPyOKu, Kotopas CAYXHT Koli-
TPOJIEM, YKa3biBAIOLHM BLICOTY YPOBHA pacTBOpPA, a ecau ¢e
nosepHyTh ha 180° BHU3, TO TaKkKe W ANR CAHBAHHA pac-
TBOpa. DTHM 3aKaHYHBAETCA YCTPONCTBO CHCIEMBl USHTPAN-
30BAHHOTO cHaOXKelisl SUIMKOB NHTATEALHHM PACTBOPOM.

.

Pue. 28 Cepus uBeTourbix SLIHKOB C aBTOMaTHY€CKOR nonauedi pacreopa:

! — pe3epBvap ¢ NHTATENRHLIM PAcTBOPOM; 2 — UBETOWHBIE ALHKH, 3 — KOHTPONbe
Hafl H CAnBHAaA TPpYOxa, 4 — ypoBeHb pactBopa B wwHKax; § — T-o6pasumfi na-
TpyOok; 6 — Kpynupfi rpasmrfi; 7 — fopdsanan kpollka; § — pesMHosuil wuLIanr,
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Jlanee, HaM HYXeH nol-
XOASIWKI nUTalouIul pesep-
Byap AAs pactBopa ¢ rep-
METHYECKH 3aKpLiBaiOIUM-
ca ropaoM. [Has storo
BNOMIE MPUrOAHBL  YHCTAs
KanHCTpa MNH  KecTAHasn
6alKa ¢ 3aBHHYHBAIOLIENHCH
NpoOGKoH W YNJAOTHRIOUINM
koneuoM. Hx  usoaumpylot
obbluHo# OuUTYMHOU Kpac-
KoH, HaJluBasi ee BHYTpb H
noBopauuBas COCYA Tak,
uyto0Obl Kpacka MOKPbLIa BCE
ctedku. EnnHctBenHas pa-
6ota, 1aA Kotopo#l MoxKer
notpeboBaThcs NoMoik o Pac. 25, Jina asroMarnueckoll no-
CTOpON, 5TO MpiTianBaliie 1 Sicrions s et meroc
y OCHOBaHHA KaAHUCTPH HAH cocyn:

GaHkH TPYGK“ DA PactBO-  ; _ pyravespusit pacreop; 2 — T-ofpaz-
pa (BHYTpeHHHH JanameTp Kbl naTpyGok.
Tpy6ku 12 mmMm). Tlocae

3TOTO MOXHO HAYMHATDH MOHTaX BCeH YCTaHOBIH.

Has Hauana 3anacemcst pe3nHOBHIM IWJAHTOM, AOCTATOUHO
AJMVHHBIM, yToObl NPHCOENMHHTH pe3epByap ¢ THTaWUM
pPacTBOpoOM K liepBoMy filUHKy. 3aTem Ha paccrosiiuu 10—
15 cM o7 pesepsyapa ¢ pacTBOPOM nepepexeM WAaHr W BCTa-
BHM B OTpe3aHHble Kollubl T-00pa3Hylo CTeRAsIINYI0 TPYOKy
(avamerpom 12 mMM) Tak, 4roObl HAMHHBI ee KoHell Owla
HanpaBJeH BBepX H Cerka B CTOPOHY, KaK NOKa3aHO Ha pH+
CyHKe 29.

Has gero 310 menaercs Gymer NOUATHO M3 AadbHeHuIero
M3JIOXKEHHUA MPOLECCOB, NPOHCXOAALINX MOCAe HANOJIHEHHA
pesepByapa H [ioflayu pacTpBopa.
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Mpyw nomouln 3a)KHMa NepekpbHiBaeM LWAHr MeXAy pe-
3epByapom u [-06pasHbiM narpyOKkoM M 3anoaHsem pesep-
Byap NuTaTenbHbiM pacTeOpoM Ao OTkasa. [locne Ttoro Kak
npobKka pesepbyapa OyaeT 3apiHYeHa, MOXKHO CHSTh 3aXUM.
Hto e npovsoiiier?

Bo Bce AMKn nayHeT fMOCTynaTL PacTBOp, NOCKONLKY
vepe3 OTKpLITHH KoHel T-o6pasnoii Tpybku B peseppyap mo-
HCT NPOHHKATL 3aMelLalollnil €ro BO3AyX. ¥ pOBeHb pacTBONA
BO BeeX fiuukax 6yser nOBHIUATLCSH MEJJIEHHO H DaBHOMEpHO
AO TEX NOp, NOKa OH He RAOCTHIHET OTKpHITOre Kowua T-o6-
pa3sHoro narpy0ka, kak 310 ObiBaer B Jw0Obix coobuiaio-
uurixes cocypax Ilocae storec nofaua pacTsopa B ALLMKY
MTHOBENNO NpeKpamaercs. 1o ABAelHe HeTpyaHo 0O6bsic-
HHTb: MOCJIE TOMO KaK BO3AYX H3BHe MepectTaer focTynarth
B pe3epByap yepes OTKpbITHIH kowey T-olpasHoil TpyGku, He
MOJKET NMPOUCXOIHTD Y BhiTeKaHua pacteopa. Huaue B pesep-
Byape co31asanoch Obl 6e3BO31YUIHOE NPOCTPAHCTRO.

Hanee nav cneayer n03a6oTuTbcA O TAKOH paccTaHOBKE
noxKa NMycThiX SILHKOB, YTOOB YPOBEHb PacTBOpa B HUX Obia
Ha ojauHakopoi sbicote, Haflo Takxe orperyavposarh noao-
Kenue T-o0pasHoit Tpy6Kku (ee BepXxHero OTKPHLITOrO KoHUIA)
TaK, 4yToObl MPHTOK pacTBopa MpeKpaulancd, KOrTRa pacTBIp
BO BCeX sitikax OyaeT HaxonuThces Ha Bhicote 2,5—3,0 cM.
[Tocne 3Toro MOXKHO 3aNOAHATL ALIHKKR cCyGCTpaTOM.

Ha camoe ano caoem toauiunoft 2 ¢cM yknaaaoieaoT Gonace
KPYNMHbIH rpapuil, 4robbl ofecneyuts cBoOOfHOe ABHIKeHHe
BOAbLI Na)K€ B COBePUWIEHHO 3anonHeHHoM siuuke. Ceepxy ha
5TOT rpaBHH YKJA2ABIBAIOT TOHKHE CJO#l BOJOKHHCTOFO
Topda, uToObl MoMeliaTh QUIbTpaUUH MENKWX dacTun Ccyod-
cTpaTa Ha aHO fAuKa. OcranbHOE NPOCTPAHCTBO 3ANOMHNAOT
NOAFOTOB/MEHHBIM TpaBUEM HAH UHCTOR TOPQSIHON KPOLIKOIL.
Ecan pacteHuss HaMeueHo BbIpallWBaTh HA TPaBHH, TO uX
Heo6X0auM0 cHa0XaTh NUTATENbHEIM PacTBOPOM C CaMOTO
vadana. Ecan ke B KauectBe cyGctpata BhOpau Topd, To
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TOrAa NpH 3aNOJIHEHHH SUIMKOB Ha KaxAable 10 a Topda
HYXKHO noamewyBate 30 I CTaHAAPTHOrO MOMHOrO yAobpe-
HUSA. 3TOT0 OCHOBHONO yA00peHHust XBATHT Ha nepBhie 3—4 He-
JeJid, © B 3TOT MEepHOA H3 pe3epByapa B SILUHKH MONAeTCR
TONBKO BOMA, Ho ‘B RanbHellleM Nepexoast Ha nojavyy fiHta-
TEABHOTO PacTBOpa HOPpMaAbHONH KOHUEHTpaLHH.

Tor, kro Gyaer CTporo caefpopaTh BCeM 3ITHM Npelnuca-
HHAM, N0Jy4uT GoAbLIOE YAOBAETBOPDEHH, Halal0Nas pa3sH-
THe pacTeHHH B CBOMX siLlMKax. LIBeTHl pacTyT B HHX HCKJK-
YHTEIbHO XOPOINO, MOCKONbKY OHH MOJNY4aloT BOAY W MHT2-
Hue B TpeGyemom KonauuecTBe. Beab kak TonbKo ypoBeHb
pacTBOpa B fUIHKAX B pe3yAbTaTe HCUAPEHUS U HCMOAB3OBA-
HUSl PaCTEHUSIMH MOHHU3UTCH HACTONbKO, YTO NOJHOCTBLIO OC-
BOOOAHTCA OTKpbITHl KoHen T-of6pasHoii TpyOGxH, BO3ZyX
NPORUKHET B Pe3epBYap M BbITEKAIOW Al H3 HEro KHAKOCTDL
CHOBA MOAHIMET YpOBeHb pacTBOpa BO BCEX SILUHKAX, HpHYEM
370 Oyzer NMOBTOPHATLCH OO TEX nop, NOKa B pesepeyape Oy-
Aer octasaTtbes pactsop. Tlpakrika nokasbiBaer, 4to B 3a-
BHCHMOCTH OT BpeMelu roga, 3KCMO3HIHM K OT BHAA pacTe-
HHR pacxon pactBopa coctapnsier 0,0—2,0 A B CyTkH Ha | no-
rOHHbII MeTp Anuubl 0aJKOHHBIX AWMKOB. Viexoas #3 370k
BEJAHYHHBI, MBI MOXEeM JIEFKO paccYUTath, HACKOJBKO Yacro
(B 32aBHCHMOCTH OT €MKOCTH pe3epByapa) HYXKHO NpPOU3BO-
AWTb 3aMeHy pactsopa. OfuH pe3epByap MoxKer 6e3 zaTpy:-
HeHHil CHabXKaTb pacTBopoM 5—6 LBETOYHBIX AIIHKOB HOP-
Maabhol BeanyuHbl (puc. 30).

OTAEJNDLHDLIE ALKKH ANA UBETOB,
BUTPHHLI H TEPPAPHYMDbI

Taxne aAuuKH MOXHO, KOHEUHO, HCTOAL30BATL U G€3 aBToMa-
THYeCKoro nutanus. Heofxoanmo TodAbKo MpeiycMoTpeTh oT-
BePCTHEe B CTEHKe y AHA, B KOTOPOM YKPeNJsIeTCA B KaYecrae
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Puc. 30. Tugpononmunie use-

TOYHBIE SLUHKH 115 GaNKOHOD:

88EPXY ~ CHCTEMBL I'epep:
srnusy — cuctemn 1lpodd.




KOHTPOJLHON WK COYCKHOM H30THYTas NMOJ NPSAMBIM YIJIOM
cTekJsiHHas rpybka. Korsa sta kourpoastias tpyfGka noka-
KeT, 4To ypOBeHb PACTBOPA B ALLHKE 3HAYHTEIbHO NOHU3HJICA,
HYXHO€ KOJHYECTBO €ro MoAMKBaloT npsaMo B auwuk. I'lo sto-
MY e NPHHLHNY yCTPaHBAaiOTCH BeCbMa pacrnpocTpaneHHbie
UBETOYHbIE BUTPHIILL H TeppapHyMbt Ha THAPOKYJIbTYpe.

LiBerouHbie BHTPHHB HA FHAPOKYJbTYpe MOpeicTaBAAOT
co6oit He TOJILKO AeTanb OOCTAHOBKH, 00ECNeYHBAIOWLYI0 XO-
poulce MecTooCHTaHHe ANS pPacTCHHH, HO OHH MOTYT OJIHO-
BPEMEHIIO CAYNKUTH KHHXKHBIM Ka(pOM WIH BRHHBIM norpes-
KOM, a TeppapHyMbl i1a FUAPOKYJLTYpe JatdT BO3MOXKIIOCTD
JIOGHTENIM 3TUX YCTPOHCTB YKpamarh HX NBILIHG PacTyliH-
MH AEeKOpaTHBHbIMH pacTeHUsiMi, HH B KOeH Mepe He YCJOXK-
HAR OObIYHOro peXuma yxoaa 3a AKHBOTHbIMU. CaMmy KHBOT-
Eble TaKkxke He OyAyr moTpeBoxeHbl. KoHEYHO, B Takom Tep-
papHyMe HeNbL3f coJdepKaTbh powlnX XKUsoTHLIX. Ha pucys-
Kax 31 n 32 noxa3aHm BHEWHH{ BHA U YCTPOHCTBO BHTpHH
H TeppapHyMOB.

Ins takux ycTPOHCTB HyXKHa (pexje BCEro BOAOHEMPO-
nyuaeMasn, y30JupoBaliuan MoOKpbiTHeM BadHa, ANHHA H LUH-
p¥HA KOTOPOH NOMHOCTBHIO COOTBETCTBYIOT HamiuM tpebosa-
iufM. OHa Aonxta ObiTh Takoii raybHubl, yTo6bl cAol CyO-
CTpaTa Moche 3anoJHeHHs Obln TOMUUHON He Mmenee 25 cu.
Ha ano Banubl no Beeil ee Miune ykaanuBaior nepdopipo-
BaHHYI0 (Takxe NOKPLITYIO H30JupylOLieli KpackoH) Tpyoy,
NpeaHa3HaYeHHY AAs1 ADEHUPOBaHHUA U YCKOPEHHS JABHXKe-
nUsA XHAKOCTH NpH Nolaue H cnycke pacreopa. B Mecte, rie
Tpyb6a onupaercsi Ha Kpad BaHHLI, MPHAENLIBAIOT CJAKBHOI
Kpanuk. Burpnna c ruapokyaLTypoii cHaGkaerca B 0JHOM
H3 Yr0B BEPTHKAJAbILIM OTpPe3KOM TpyObl, CayxXKauum Koil-
TPOALHOR TPyOko#l M maTpybkoM And nmogauyd NHTATENbHOro.
pacrsopa. Buicory ypoBua pacrsopa B cy6cTpate Nerko oi-
penensiorT nNpH MOMOLWK CTePXKilg, ONYCKAEMOro B KOHTPOIL-
HYy10 TPYOKY.
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Puc. 32. Tlpununn ycrpofictsa Teppapyyma Ha MHAPONOHHKE:
! = cTeKNAHHEA AWKK: £ — OTKHAHOE OKOHUE: J — ponavya KopMa;, 4 — KOH-
TposinMas TPYGHa; 5§ — cybcrpat; 6 — ApenaxMan TpYOKa; 7 =~ cAHBHOA Kpaw:
§ — BOAOHENpOHKIaeMHN JOTOK HMH BaHHa.

B teppapuyMe ¢ THAPOKYJBTYPOii, B OTAHUYHE OT LBETOU-
HONl BHTpHHH, TPYOKH ANf NOAAYH pacTBOPa HET, HO Ha KOM«
ue ApPEeHaX{HOM TpYOHl, MPOTHBOMOJIONHOM CNHBHOMY KpaHy,
MOHTHPYeTCS COTMHYTaf nMoA& MpPSIMBIM YIJIOM KOHTPOJbHaA
TpyOKa unamMeTpPoM 3 CM, TOJAHARA BMECTE ¢ TEM U AJAA nofayH
pactBopa. [Ipu nomoilin 3tToro npucnocobGaenud, Haxoaaule-
rocA CHapyXu BaHHb! {pHC. 32), MBI MOXeM 3aMeHfITb NHTa-
TeJIbHBIE pacTBOp, HE BCKPHIBAA AJf 3TOTO TeppapHyM.
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Ha aHO BaHHB! BHTPHHBEI HJIM TEppapHyMa HachiMaioT CHa-
yana cjao#i AOBOAbHC KPYMHOro rpaBuf, a OCTaAbHOe Mpo-
CTPAHCTBO 3aMONHAIOT O6HIUHbIM cyGeTpaToM (¢ AHaMeTpPOM
yactuy 2—10 mm). Banna ma /5 BbicOTH AoKHA OHITBH
BCErAa 3anofHeHa nuTateNbHbM pacTsopoMm. CMeny BCero
pacTBopa NPOH3BOIAT KaXAbe 2—3 Hemesd, uTo6bl HMETH
YBEpPeHHOCTb B NOCTOAHHOM HaJNUUH NHILM AJA PacTeHHH.

THAPOTIOPLWIKK AJIA AEKOPATHBHDBIX
PACTEHHRA

Takue ropuikn cnyxar AAf BblpaliMBAHHS IOPLISYHLIX pac<
TeHn# 6e3 NOYBLI B YCAOBUAX KBAPTUPH UAH CAYXKeOGHOro fio-
mellleHWA. B ToproBofi ceTH uMelTca yKe N0BOAbHO MHOrO-
YHCJIEHHbIE MOJAENH T'OPIIKOB, KOTOPLIe MOXHO pa3fieiiTh Ha
Ase 60JIbIIHe MPyDIILL.

1. TupponoHHLIe FOPIIKK, B KOTOPHX KOpHEBass CHCTEMA
pacTeHHH HOrpyxeHa B mHTaTeJAbHBI{ pacTBOP.

2. Topwku Anas THIPOKYJALTYPH, rfge MecTooDHTaHHEM
pacTeHnil CJAyXKHT UBETOYHBIH TOPIOK, NanoAHeHHb rpa-
BHeM. DTOT rOPILCK YaCTHYHO MOrPyxeH B MHTaTenbHbll pac-
TBOp TaK, YTO MOPUCTLIf TPasuil MOXKeT ofecneydTb KamuJ-
JApHOE TOAHATHE XUAKOCTH (cnocob moanopa).

BuumartennHblil yutateny, paccMOTpeB PUCYHKH 33 u 34,
6e3ycanoBHO, 0e3 Tpyla cymeer cofpaTh TaKHe XKe ruiapo-
FOPUIKH, HCTIOAL3YS NpocTeiiHe cpeacTsa. [las 3roro Heof-
X0AuMa MO BO3MOXKHOCTH Gosee emxas nysaTas Basa (Ko-
HEYHO NpeABapHTeNbHO MOKPHITAs H30JAHPYIOLIHM CJIoeM,
ecly OH Heo0X0RHM), B KOTOPYWO BCTaBAAeTCA MOAXOAALLAH
Mo AHaMmeTpy, Buicore H (popme upeToukblit ropwok. OxHako
MOXXHO chnenaTtb elle npoute. [Ina nepsbix onbiTos ROCTa-
TOUHBI [laXke Takne NOACOOHDIe MaTepHasdbl, KAK LLIHPOKOTOP-
Jble CTeKJfHHbe 6aHKH, MKeCTAHble KOHcepBHbie OaHKh M
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obblunbie uBeTouHbIe ropwKU. CyTb Aena 3aKJI04aeTcs B TOM,
yTo0Obt pacTeHHA HMENH BO3MOXKHOCTb YKOPEHEHHMA K JOCTa-
TOUHLIH 3amac NUTaTeRbHOro pacreopa. Hyxro Juilub Bceraa
uMeTb B BHAY cJeayloluee.

Buewuuit ropulok uau Ba3a, TO €CTb COCYA AJA {iHTa-
TeNbHOro pacTBopa, A0/MKeH GhiTh 10 BOIMOXKHOCTH cdepi-
YecKHM, 4ToObt pacTBOpa XBaTaa0 Ha Hoabmoll cpok. B rua-
poOropiilike xopouweii €MKOCTH 3aMeHa pacTeopa NIPOH3BO-
AHTC HE ualue 4yeMm uepes Nse HeaesH, a B NPOMEXYTKax,
NPH CUABHOM UCM@pEeHHH, MOXeT NOTPeGoBaThCA ONHO-, MAK-
CHMYM JABYKpaTHOe HoOaBaeHue OOLIYHOPR BoAbl. B 3TOM H
3akaiouaercs paboTa no yxoay -— OrpoMHOE NPEeHMYILEecTBo
KOMHATHOrO 11BeTOBOACTBA 6e3 noypbi!

B nurarenniioM pacTBOpe mpH A0CTyNe X HeMY COJHeu-
HOrO CBeTa O4eHb CKOPO noceasiiotcs sopopocau. [lostomy
FHAPOTOPLIKH MPOMLILINEHHOrO H3rOTOBJRIHA BCOria HMEIOT
0co0yI0 OKpacky, npensiTcTByiollyw 06pa3oBaHHiO BOAOpPO-
ciefl. Passuthe BOAOpOCHeH COBeplleiHO HeXenaTeNLHO:
OHH HE TOJILKO MOPTAT BECL BH/, HO H KOHKYPHPYIOT C BHpa-
ILHBAEMbIMH PACTEHUAMH B OTHOILIEHHH MHIEpAasbHBLIX coJefi
W yraekucaorbl. [lostomy, noab3ysicbk AMA CBOMX ONBITOB
CTEKAAHHON Tapo#, ee HyHHO 00-
BEepHYTb  CBEeTOHeNnpOHHUaeMOil
GyMaroil HAN NOKPLITL CHAPYKH
CJI0eM Henpo3payHoil Kpacku.

Mu He Gynem npHAepKHBATD-
Cfl NPaBUN NOCTAHOBKH OMBITOB,
nenecoobpa3suix OpPH rnpoBeie-
HHH CTPOrC HAYYHOrO HCCAEA0BA-
Husi. Onud noapoGHO H3NOXKeHb
B cnpanounuke [lponna «Boa- Puc. 33. Camozenbuuid
HLIE KYAbTYPLI», H 3auHTepeco- CHADOTOPLIOK.
BaHHbIe MOryT TaMm ¢ HHMM no-
aHakomuTbes, OaHAKO U ANA HAC

UI0AAULOMHE
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Puc. 34. Pasanydple ruaporopliky Ans cpasufinodl
U BOJHOH KyJbTyp:

§ —rpaenfi; 2 — HapyxHan KepauHvecKas Baza; J§ — UBeTON-
e#nfl ropwok; 4 — OOKOBLIEe [ApeMa)KHble OTBepCTHA; 5§ — nuTa-
TENLHLIR pacTROpP; € = KOHTPOVILHEIE OTHEDPCTHA.

OCTAeTCA MHOTO BO3MOXKHOCTEH JIIOOGHTENBCKOIO 9KCNIEPHMEH-

THPOBaHHA C COCYNaMH, C UeM MBI ¥ HaYHeM 3HAKOMHTLCA.
Ho cux nop mbu umenm Aeno ¢ MeTOLHKOH, APH KOTOPO#H

MpPHMEHAETCA TaK HashBaeMblii cliocob noanopa HJiH MOA-
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nuUTEIBaAHHA. Mpl ynoMuHany TakkKe THAPOTOHHLIE TOPUIKH.
Ob6patumca xe temepp K cnocofy NEepHOAHYECKOro «3aron-
JieHuf».

3aTonsneHHe MOXHO NMPOBOANTL B Ha MaJjblX YCTalOBKax
¢ FHAPOKyJAbTYpaMH. B uem 3akaicuaerca ero Cyl{HOCTB?
Tlosropsiem, 4T0o npu 3TOM cnocobe nuTaTeNbHHIT pacTBOp
HEe OCTaeTC B COCYAaX Ha AJIMTeNbHOe BpeMs, a folaercd
B HHXx nepuoxnvecku. baaronaps stomy mocturaercs Xopo-
was a’pauus 30HH POCTa KopHel W OAHOBpeMEHHO obecme-
YHBALTCA NUTAHME DACTEHMil, TaK KakK MOPHCTHIi, obranato-
iUl xopowueii BoAOyaepXuBalowwell cnocobuocTblo CYO-
CTpaT — rpaBuil WAy Topd — NpH HaNyCKe PacTBOPa MONKCT
3anacaTb ero B u3obunuu. Kak xe pauuoHaJabHO HCMOJIL3O-
BaTh 3TH NpeUMyLLeCTBa?

Hawm notpebyiotcs ABa cocyha, n3 KOTOpHX OAHH Oyaer
CAYXKHUTb ANs1 BHIpalUHBaHUA pacTenHi, a Npyroi — pesep-
Byapom A/ NHTaTeAbHOrO pacTeopa.

Ilepebiit onbliT notpebyer AHIIb HE3HAYUTENLHBIX Pacxo-
a08. OGopynoBaHueM A5 HEro NOCAYKAT ABA IIMPOKHX LiM-
JUHAPHYECKHX BeApa, KOTOpble Be3le MOXKHO NpuoGpecru.
Kaxaoe Belpo cHabaercA BHH3Y CAWUBHOI TpyOKoi1, KoTO-
PYI0 HETPYAHO M3rOTOBUTH CaMOMy W3 THe3lda AJf paauHo-
JaMmnbl, 3aKpenHB ero KOUTPrankon u cHaGANS8 AByMs pe3H-
1OBUIMH yNaoTHHTEMIMAU. [Tocae 31010 BeApa cCoeauHAIT pe-
3HHOBbLIM 1IAIMOM # OZHO H3 HUX 3aMOJHAIOT CYOCTPaTOM,
a ApYyroe — nuTaTeNbHHIM PacTBOpOM, KOTOPHIfi NPHMEpPHO
KaxAavle fBe HEfeNu HYAKHO TONHOCTHIO 3aMenath. Otpabo-
TaHHblfl PACTBOD, BCE ellle COACPKAWMNA KaKHe-TO MHTATENb-
Hbie BELLEeCTBa, MOXeT OblTh ¢ YCNEeXOM HCNoJb30BaH AN
NoAKOpMKH Apyrux pactenud B capy. Cuaenyiouweit paGoyefl
onepatuell ABAAETCA Nocanka B BeApo ¢ cvOCTPATOM MOAO-
BOTO pacTeHHA,, HaNpUMep TOMAaTa, H NOAAYa €My TuTaTen-
Horo pactBopa. ITpu 3TOM HYXHO CA€RHTL 32 TEM, Y4TOOM
BEAPO C pacTeHHeM BCeria HaxONMJOCH Bhbillle BeApa
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Puc. 35. Tloab3yacs ABymMS Beapami, MOKHO TpPOH3BOMHTE NOAAYY
pacTsopa MeToAOM DNEPHONUYECKOro 3aTORJEHHS (Halycka):

4 — Beapo ¢ NHTaTedsHWM paciBopom; 2 — mreapo ¢ cyGcTparoM; 3 — uo-
Koab pafHonamMin; 4 — 38)KHWM HA WAaHIE,



¢ pactBopom. Korfa Mbi apumognHMaeMm BeApo ¢ pacTBOPOM
Bbllle Beapa ¢ pacTendeM, pacTBOp uepes LLTAHT MOCTYMaeT
B I'PaBui, K KOTOPOMY B AaHHOM Cnyuae pH HanoJIHeHHH R0-
GaBJsiior He Goablue '/; Topda, uTOOH He CJMIIKOM 3aTpyA-
HATb OBHXeHHe PACTBOpA. DTY OMepauiioc Mbl MOBTOpAEM
B 3aBHCHMOCTH OT BpeMeHH roja 2—3 pasa B cyTKu. Kpynuble
pacrendss B caMoe Tenjioe BpemA rofa TpelGyloT, KOHEYHO,
6oavlie nuitH, YCM MeJiKHe PpacTeHHA NpH oOsnauHoM Hebe.
Ipu onpenenennu cyrounnix nopuuifi pacteopa 310 HEOHXO-
AUMO YUHTHIBATD.

Pa6oty no nozaye pactropa mMOxHO eie Goavlie ynpo-
CTHTb, BOCROJbL3OBABIINCL 32)KMUMOM HUAH NEPEKPBLIBAICILIHM
KpaHoM Ha uinadre. TOoria MOXKHO Ha KaKoe-TO BpeMsl 0CTas-
AATL PAcTBOp B Belpe ¢ pacTEHHeM NaXe Moc/je OMyCcKaHHA
BeApa ¢ pacTBopom. Ilpumepiio wepes 20 muuyT, Korma mo-
PHCTBHIH FPABHA NOAHOCTHLIO HACKITUTCA PACTBOPOM, KPaH HJIH
3a)KHM 0cnabasiioT | PacTBOp CHOBa CTeuerT B MYCTOe BEAPO
{puc. 35). 370 NpocToe 1 AclleBoe yCTPOACTBO 3achyxKnsaer
BHHMAaHHS, HOCKOJILKY MHOrHE JIOGHTENH BLIPALLKHBAIOT 3THM
CNoco6oM BeJHKONENHLIE PAaCTeHHA TOMATOB, OOHJbLHO mo-
KPHTHE BBICOKOKAaUECTBEHHLIM U RA0KAMH.

Bpsia au cToHT rOBOPUTL O TOM, YTO MO TOMY XKe NpHH-
UHNY MOXHO COOPYAHTb MROTO CXOAHBLIX YCTAHOBOK, ANA Yero
Yy KaXJaoro no(TaTouHo cofcTacHHOM danTasuu. [lostomy, ne
s3ajlepxuBance, nepeitaeM k 6oqce copepllelHoi mobuTenb-

CKOH YCTaHOBKe.

HEBOJIbUIAS ABTOMATHUYECKAA YCTAHOBKA
CUCTEMB! PELUJEPA

Takan ycrawoska nns BHIPAUIHBAHHA pacTeHHil Ge3 NOYBLE
Ha CerOJHAUIHUH [AEHL BO BCEX OTHOINEHHNX AHAJNOTHYHA CO-
BPEMEHHHM NPOH3BOACTBEHHbIM KPYMHBIM YCTAHOBKaM, HO
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Puc. 36. Cxema ycipoiictsa PHAPONOHKOA YCTAHOBKH CHCTEMUE
Péunepa:

I — peaeppyap ¢ cy6crpatom; 2 — oTHeNHTeNbHAm  CTeHKa; 3 — cilycK
pacTBopa; 4 -- caMBuo#t Kpaw; § — sauMpeU(uAi craKkan; 6 — apapufiublit
cbpoc; 7 — oTBoAnas TpyOka: 8§ -- npenayiuan TpyOKe; ¢ - npotHeobec;
10 — Gnok;  If — gonatomwas Tpy6a; 12 — tepmoperyantop (Temnepatypa
BoO3llyXa B nNomellenns); J3 — TepMoperyastop {Temnepatypa pacTeopa):
14 —npnbop ANA H3MePeHHS KOHUEHTPalUHH pacTeopa; 15 —~ qacoBol
BRAOUAIIME  Mexaunam: 16 — nacocumili arperat; I7 — duabTpa; 18 —
SACKTpOUH; 19 — kabens AAR noAOrpeBa pacTRopa; 20 — Gaccefin ¢ pac-
TBOPOM; 2] — nomnacok; 22 — sONONpOSOANas BoAa; 23 — ceTh aeapufinoro
CRTKANA: 24 — apapHiHWA CHArgan; 25 — nepenyckitas Tpyda’ a — ynaot-
HHOULE®  KOALWO; 6 — Hanpapiamwoluke; a8 — oTBepcinie 8 AHe CTaKaka,



TONBKO ee Macltabbl 3HauuTenbHO yMeHblueHb. Caauana
BHUMAaTENbHO NO3HAKOMHMCA €O CXeMoi#l NPOH3BOACTBEHHOH
YCTaHOBKH, H306paXKeHHONA Ha pHcyHKe 36, ¢ TeM, 4To6h u3-
BJIeYb BCE HYXKHOE 1JIA cebs.

C camoro Hauana oroBopuMmca: cucrema Péwanepa pac-
CydTaHa Ha MOJIHYK0 aBIOMaTH3aUHIO BCeX NpoOLeccOoB N[O
yXooy 3a pacTeHUsMH. 3AeCh Bce 3TO pellieHo KOBOJIbIO
yAayHo, MOTOMY 4TO B NOAOOHOH ycTaHOBKE Jobutento cob-
CTBEHHO OCTaeTCA JNKILL MOCAZHTL PACTEHHUSA, CNEANTD 32 TeM,
4ToObLl OHM He cTpananu OT 0one3Hel H BPeAHbIX HACEKOMBIX,
yOpath ypoxa# M, HAKOHel, OUYHCTHTbL YCTAHOBKY OT mocae-
yb6opounbix octaTkoB. [lonpo6yem ke BROCTHTHYTH TaKHX Xe
pe3yabTaTOB HA MUHHATIOPHOI YCTaHOBKE,

Yrto e MOMKHO NpoYyHTaTh HAa cxeMe? MH BHAMUM BOAO-
HenmpoHHLaeMblfi pesepayap (KopbiTe Hau noasoH) (/), Ha-
DOJMHEHHBI! rpasueM W 000PYLOBAHHBIM APEHANKHBIM yCTPOfi-
ctBoM (8) AnMA YCKOPEHHA [BHXKEHHSI NHTATeAbHOro pac-
tBopa. [lonepeunana Ttopuoras neperoposka (2) orneaser
maccy cy6cTpata asas Toro, YroObi CTOK pacTsopa NPOUCXO-
ann 6ecnpenarcreenHo. B ocoGom Gaccefine (20) xpasures
AUTATENbHLA pacTBop, KOTOphIf uepe3 ¢puavtpol (I7) 3aca-
CHIBAETCA HACOCHON YCTAHOBKOH ¢ 3JIEKTPHYECKHM NIPHBOAOM
(/6) u nopaerca vepes nurTawwui Tpyodonposos (/1) aufo
HEeNOCPeACTBEHHO B pe3epByap ¢ cybcTpatoMm, ubo nepero-
HAeTCa yepes Bo3BpaTHYIO TpyOy (25) na3aa B 6accefin. ([To-
caeaHee uejaecoo6pasiio B Tex CAyUafX, Korna st KOMIeH-
CalHH HCIONb30BAHHOIO PactTBOpa K HEMY A06aBAfETCA KOH-
LEeHTPaT, NOTOMY YTO NnyTem TNEepPeKaukd Bced MKUAKOCTH An-
cTHraetcs 6onee ObICTPOe M TLWATENbHOE NepeMelliHBaHHe).
PaGora HacocHOH YCTAHOBKW PEryHPYETCA YACOBHIM BKJIO-
yawowum MexanuzmoM (15), n o6cnyusaiouiemMy nepcosaay
HEe HYXHO 3a00THTBCS O BKJ/IOUEHHH W BLIKJIOYEHWH Hacola.

Caunpnoe otsepctHe (3) B pesepsyape ¢ cyOctpatom
TaK¥e NepeKkPhIBACTCA aBTOMAaTHUECKH, TaK KAK 3andpalow it
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cTtakan (8), cHaGxeHHBIl CHHM3Yy YWJIOTHHTeNIeM @, 3aMoj-
HAeTCA TOHKOH CTpyeft pacTBopa H3 NPOXOAAUIErO Hafl HUM
oresersienun (7) nurawouiero Tpybonposona. [pn Hanonxe-
HUH PACTBOPOM CTakaH CTAHOBUTCA TAXKeJee W nepepelln-
BaeT nporusoBec (9), coegnHenbiii ¢ HUM vepes ponuk (10).
CrtakaH onyckaercs H 3aKpbipaeT ¢TOK. [119 0paBUALION LeH-
TPOBKH CTaKaHa B CTOYHOM OTBEPCTHH OH CHabXeH CHHU3Y
HanpasaAoUMMH 6.

[Tpou3BOAHTENLHOCTD HACOCa B MPOH3BOACTBEHHEIX YCAO-
BHAX PaCCUHTHBaeTCA Ha MONHOe 3anojiHeHHe pe3epByapa
¢ cyberpatoM 3a 20 MunyT. Yepes 3TOT npomMeRKyTOK BpeMenH
astomar (/5) choBa Buiknwvaer Hacoc. COpocHas (aBapwuit-
nas) tpyba (6) mpeaynpexiaer nepenosHeHHe pe3epByapa
pacTBOPOM, OTBOIA H3OBITOK ero K (uiabTpam B CJANBHON
TpyOGe. ’

INutatenpHbil pacTBop NOMKEH OCTABATLCA B pesepByape
npuMepuo 20 MHHYT AJNSA MOJHOrO HaCHILUEHHS TpaBHA #
TONBLKO NMOCAE 3TOro CHOB2 oCBoGOXKAaTh pedepByap. Kak xe
INOCTHraeTCsl aBTOMAaTH3aula B 3TOM caydae? OxasbiBaercs
oyeHb MPOCTO: B AHe 3anhpalowero crakana (5) nmpocsep-
JeHo ManeHbKoe oTsepctie 8 (puc. 36, yBeanyenHan fAeTadnb
CXeMb! B MPaBOM BEPXHEM Yriay), yepes KoTopoe H3 cTakaHa
MEIJIeHHO W HEenpepbiBHO BbiTeKaer pacTBop. OTBepcTHe
A0MKHO ObITb HMEHHO TaKOro AHaMerpa, YTOOB NpPHUMEpIIo
yepe3 20 MUHYT BeC MYCTelOLWero CTakaHa CTaj MEHblle Beca
yDaBHOBEILHBAIOLIETO ero rpysa (mpotusoseca) (9), u Toria
CTaKaH MOJAHHMETCA KBepXy, OTKpBIBAA BHIXOA AN pa-
CTBOpA.

B pezepByape ¢ cy6cTpaTOM ecThb €lle O4HO CAHBHOE OT-
BepcTHe (4), clyxauiee Ans NOAHOro OcBOGOXKIEHHA ycTa-
HOBKH. g aToro aHo pesepayapa aenaerca ¢ 1 % -1nblM yKJ0-
HOM B CTOPOHY CJIHBHOTO OTBEPCTHSA.

Boay, Tepawiytocs us 6acceiiHa ¢ pacTsoOpoM H 13 Beei
CHCTEMBI, CO BPEMEHEM MONOANUAIO0T 32 CHET CBeXKeil BOflb U3
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Boponposofa (22). Tlpu 3TOM HeT HeOOXOAHMOCTH CHEAHTDL
3a nonofHenHeM ypoBHs xuixoctw B Gaccehne (20). Ilns
KOHTPOJIHPOBallnA YPOBHA pacTeopa B (acceiille uMeercs
cursansioe ycrpoiicteo (2/). [Ilpm kputHueckoMm ypoBhe
Kulxoctu nonnasok (2/) 3ambikaeT uenb (23) aBapuiiHOro
curiana (24), npenynpexnamowero o6cayXxnBaoLlyit nep-
coHan.

Hro eme MmoxHO yBuaeTh Ha cxeMme? B OGaccefin (20)
onylleHn nBa dnekrpola (/8) xkourpoabHoro npubopa (14),
NOCTOSIHHO MOKA3HBAILETr0, BCE AH B MOPAAKE B OTHOLUEHHN
KOHUeHTpalUHH MHTaTeNbHOrO pacTBopa (O KOHUEHTpauHH
noapobHee roBopHTCA B pa3fiesie O MUTaTENLHOM pacTsope).
KpoMe toro, TaM ke umeeTcs cnupajp HAH Kabenab (/9) nas
3JIEKTPONOlorpeBa pacTBOPa A0 XKeNaTeJIbHON TeMIepaTyphl.
ITOT npouecc PeryJMpyerca CaMOCTOATENbHO AHCTAaHILHOH-
HbiM TepmoperyaaTopoM (/3). Bropoit repmoperynsarop (12)
KOHTpONHpyeT paboTy oOorpeBaTeNbHON CHCTEMB H, caelo-
BaTeJIbHO, TeMNepaTypy RUMeLeHH .

HapafiTe xe nmocMOTpHM, KaK HCXOMA H3 OMHCAHHOrO 06-
pasna, Mol Morau Obl COOPYAHTL MHHHATIOPHYK) YCTaHOBKY,
No BO3MOXXHOCTH B TOUHOCTH BOCMPOU3IBOASWLYIO Ty, YTo 110-
Ka3aHa Ha cxeMe.

Haynewm ¢ pesepsyapa aas cyberpata. OH Bo/mKen #Mers
ray6uny He meHee 25 cM, a AJIMHY H DIHPHHY Mbl MOXKeM Bbl-
OpaTtb mpoussonbHo. KoHeuHo, 3TOT pesepsByap, Tak xe Kak
u 6acceln ans xpaveHHa pPacTBOpa, Mbl MOKPOEM H3O0AHUPYIO-
KM cnioem. BecbMa pekoMeHAyeTcs MOHTHPOBATL pe3epByap
Ea Kakofi-aubo noACTaBKe C YeTHpbMA HOMXKAMH, Kak
y ctoaa, Toraa noa pesepsyapoM MoK HO pa3MecTHTb Gacceiin
ANfA pacTBOpa, HMEIOIHH paBHLe ¢ pe3epRyapoM rabapHThl.
Kpome toro, nodHsTHe rpsaibl cybeTpaTa obneryaer sce ofe-
paliii no yxo4y 3a pacieHHAMH.

Cnctema pacnosoxetdss Tpy6 siciio NOKa3dHa Ha CXEME,
U ee /leTaJH MOXKHO He ONHUcbiBaTth. BMecTo merannnyeckux
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TpyG MOXHO BOCNONb3OBATHCA PE3HHOBHIMHM IIJNAHTaMH. AB-
TOMATHYECKOE NEepeKpHTHE CTOKa H3 pe3epByapa TakkKe HHU-
Yero cNOXKHoro u3 ceGa ne npeAacrasaner. Hyxno nvuuib npo-
CNeRATb, YTOOH CTaKaH AaXe B ONYUIEHHOM COCTOAHUH OhiN
npUMEPHO Ha | ¢M BhIlIe OTBepPcTHR COpocHOil (aBapuiitoit)
TpyOH, HHaYe OTBEPCTHe A ¢TOKa He GyleT OTKPbiBATbCA.
Hduramerp oTBepcTHst B AHe CTakaHa YKa3aTh HEBO3MOMHO,
NOCKOJIbKY OH J0JiXKeH ObiTh Hafiflen 3KCNepHMEHTaNLHBIM
nyreM. CHayana npocBepAHBAOT COBCEM Y3€HBKOE OTBEpCTHE
H DaCUIHPAIOT ero N0 TeX NOp, NOKa cTakad (NpH HAMOJHEH-
HOM De3epByape) He MOAHHMETCA BBEPX MoCNe NDHMEPHD
20-MHUHYTHOTO BHiT€KaHHA u3 Hero pacteopa. (Ha crakan
BAHACT He TOJNLKO TOTHBOBEC, HO ellie B GoJibilell cTeneHy
BbITaNKHBAKOWEe AEACTBHE BOJILI Ha Bce GoJbilie W OoJblie
AyCTeIoWHnil cocyn.)

Apapufinoe ycTpoilcTBO € CHTHAJIOM ANA Perynuposatius
YPOBHSI XKHAKOCTH B OacceiHe ¢ pacTBOPOM 110 NpHYHHAM Ges-
ONacHOCTH MOXKeT paboTaTb TOALKO OT HCTOYHHKA cy1aGoro
ToKa. OT Hero BooOule MOXHO 0TKa3aThbCH, MOTOMY 4TO HE
TaK yX TPYHAHO MONOJHATb HE3HAYWTENbHYIO YObIIb BOABL H3
6acceiina n HesayeM TMOABOAHTL K HEMY JKECTKYIO CHCTEMY
Tpy6. Osia MOXeT NOHAAOOUTLCA JUllibL B PejKHX CAydanx.

Ot Hacoca ¢ 3JeKTPHIECKHM NPUBOAOM OTKAa3bBATHCS,
KOHEYHO, He ClelyeT, fa 9TO M He Tpebyercsa, NOCKOALKY
y HaC B DACNODSIKEHHH HMEITCA NOJHOUeHHbIEe HACOCH AN
akBapuyMoB. (OoHH HCKYCHBIH Ji06HTeNb CyMea NpHCHOCo-
OHTL Ra)ke cTapbli aBTOMOOHJIbHLIN HleCTepeHYaThil Ha-
coc.) Ecnu nmpousBOAMTENbHOCTH HACOCa OKAaXKeTes CHHLI-
KOM BLICOKOH, BCeria MOXKHO NPHOTKPLHITH KPaH BO3Bpar-
Holl TpyOB HACTOAbLKO, YTOObB! HAcOC MOT 3anOAHHTL pesep-
Byap npumepho 3a 20 MHHYT.

BmecTo oGorpeBarenbHoro KaGens B Go/iblIMECTBE cly4a-
eB J0CTaTOYeH OOLIUHBIH 3NEKTPHYECKH{1 KHIIATHALHHK, KOTO-
phlit B COYeTaHHH ¢ TePMOPerynsitopoM OYAeT nojiepiKHBaTh
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TeMnepaTtypy MHTaTeAbLHOro pactbopa na yposhe 18—20°
Pactenus, ocobeftHo ecsin #xX BLIPRILHRBAIOT B TeyeHHe BCEro
rofa, pearupylor Ha TaKkOH MOJOrPen NPEeBOCXOJHhIM PpOC-
ToM. B Toprosoit cetH WmMeeTca macca XOpOIUIHX TepMOCTa-
TOB, H Bce HX 3llechb onHcaTh HeBO3MOXHO. [losTomMy caeayer
CTPOrO NPHIEPXKHBATHCA NpPUAATaeMCil K KaXXIOMy M3 HHX
HHCTPYKUMH, & B cliyyae HeOoOXOoNuMOocTH 00paTHTBCA K che-
HHaAUCTY-3NEeKTPUKY. DTO, BNpoueM, celyeT NesaTh BO BCeX
cyyasix, ecii Bbl HE3HAKOMBI C 3JEKTPOTeXHHKOHA. BoBpemsa
noJyueniibie OT CHEUKaAUCTa COBET WJIH NOMOLUbL CTPAXYIOT
TaK¥Xe 0T HecyacTHOro cny4yas.

06 ycrtpoicTBe H npupuune aeicTeusn npubopa ana Ha-
MepeHHs KOHUCHTpallHH NuTaTeNbHOTO pacrBopa 6yaer ro-
BOPHTBCSL HHIXKE B pasjlenax, OTHOCAILHXCH K pacTBopam.
Octaercs, TakuM o006pa3omM, TOBOPHTL JIHHIb O HYacoOBOM
BKJAIOYAOIeM MexaHu3Mme, u 3T0 Haubosee O6OABHON BO-
npoc. Bce, 0 4eM MBI O CHX MOP rOBOPHAH, MOMXKHO HAHTH
B cOOCTBEHHOM XO3KiCTBe, H3rOTOBHTbL CAMOMY HJH KYNuTb
no HeBHICOKOH ueHe. Pacxoanl Ba Hacoc, KHRATHABHHK H
TePMOCTAT TaKXe JfeXaT euie B MNpelenax AOCTYNHOTO,
OflHaKO pesie BPEMEHH— 3TO Yxe Aoporocroalliuii npHdop.
ITosToMy MoxeT ObITh clleflyeT OTKas3athCcsl OT 3TOH IO-
clefiHedl CTyneHM aBTOMaTH3auWH u nonpo6GoBaTh 3a cueT
APYyrux MeponpHATHH MNPHAATL HAWeH YCTaHOBKe SaKOH-
yedHblii BHA. Torna HaM jerde OyAeT NPHMHPHTHCA C He-
OOXOMHMOCTBI0  PYYHOrO  BKJIOYEHHS ¥ BHIKJIIOYEHHS
Hacoca.

CHayalla CcOBepHIMM MPOFYJAKY H OUYEHb BHHMATEJbLHO
OCMOTPHM Kakyl-HuOyas, OOCTYNHYIO [AS Hac, CaioByl
tenauny. [locne storo Mt 6yneM B COCTOAHHH COOPYAHTH
HaJl HAWlMM Pe3epByapoM Mmojean Tenauud (puec. 37), 6es-
yNpeuuyo ¢ TOUKH 3pesdsi cneuxaabHbix TpeGopanuil. as
9TOro TpebyeTcsi HEeCKOAbKO AOCOK, PeHKH, HEMHOTO OKOH-
HOTO CTeK/Na——H TenAnyka rotoBa. JII060H CTeKOJAbUIHK



MOMOXeT Ham H coBeTom H AenoM. OOe pepxHHE nOBepx-
HOCTH KPOBJIYH ﬂB)’CKaTHOﬁ TENNMHYKH YKpenasawT Ha ner-
NIAX, 4TOOB HX MOXKNO OBIIO BEICOKO NOAHATH. DTO Oyets obaer-
YHT YXO/ 3a pacTeHHUAMH M Apyrue paGoThl B TeMIHYKe.
Ilpu pocratoufloff BHUMATENBHOCTH [PH NOCCIUEHHH
TEMAHUBL Mbl, KOHEYHO, 3aMeTHM cHcTeMy TPYyO BOAAHOrO
oborpeea, OOBIYHO MOHTHPyeMbiX BAOAb ANHHHBIX CTeH
Tenauub. Caenaem y ceba 10 XKe camoe. B nauwiefi mogenu
Mbl yKpenHM nofoOHLIM Ke oOpasom kabeab 30eKTpoolo-
rpesa, KOTOpLit OyAeT COBCPILEIHO aBTOMATHUYECKH BKJIO-
JaTbhCl H BBIKJKOYATbLCA YCTAHOBACHHBIM Ha HYXHYK TEM-
nepatypy TepMmoperyasitopoM. (B aanHom cayyae 3Ta TeM-
nepatypa 3aBHCHT OT KyJbTYpbl HAH KYJbTYpP, KOTOpbE Ha-

Puc. 37. 'napononnan ycrauonka B MHHHATIOPHOA TensiMYKe:

I — cybetpar; 2 — vepmoperyaatop; 3§ — #aGesr  oborpesa; € — netam;
5 — otkupnan dpamyra ans obnervenuss paloTe W LI BEHTHAKPODARHA;
& — coeraecs TPYOKM; 7 - BKAUEHUE OCBRULEHHA.



MeueHO BHIpallNBaTe B Temsnuke.) ITocae storo mu Gynem
HMeTb la)ie NpeHMyillecTBO B cHCTeMe 06orpeBa mo cpab-
HEHNIO ¢ GOJBLIIMHCTBOM KPYMHLIX TEeMJHI, He pachoJaaraio-
IIMX ellle CTOJb COBPEMEHHHMH YCTPOHCTBaMH.

MonTax onucaHHoro oO0orpeBaTesibHONO YCTpoiicTBa
MO3BOJINT BbipaliuBaTh Tax Ha3biBaeMble TEeJIMUHble pacTte-
HHS, KOTOPHE TPYAHO COXPaHHTb B KOMHatax ¢ OGbIYHOM
cHcTeMoi o6orpeBa. Yxe N0 3TOf NpHYHHE HOBAS CHCTEMa
3acnyXuBaer BHHUMaHHA. KoHeuHo, TelJMYKY cjaejyer Ie-
JlaTb BO3MOXHO GoJiee repMeTHYHOR, 4robhl H3lexarb
CAHIIKOM GonbILNX NOTeph TemJia.

IMepeiineM, HakoHen, K 3aBepliaioliieMy 3Tany Haluef
pa6oTbl -— 060PYAOBAHHIO AN HCKYCCTBEHHOrO OCBELLEHHSA
pactrenuit. OHo O6ecneuYHT HAalUHM OHTOMNAM MCKYCCTBEH-
HbIi ConHeuHblil CBeT B NMacMypHBle IHH H B 3HMHHE Me-
cAubl, ¥ OHH oT6harofapAT Hac 3a 370. OAHOBpeMeHHO
TaKoe OCBelllCHHE MO3BOIMT HaM MNPOBOIMTL GeCyHCNeHHbIe
ONLITH, HanNpuMep BHIOHKY paCTeHHl B CBePXpaHHHe
CPOKH, Hal/oleHHe 3a NOBEACHHEM PAaCTEHU# KOPOTKOrO
# JUIHHHOIO JIHA TpH pasanvyHON NepHOAHYHOCTH OCBELUEHHS
HT I :

IOns HMCKycCTBeHHOTO OCBellleHHS pacTeHHA HaM Heol-
XOLAM MCTOYHHK CBETA4 € COCTABOM CNEKTPa, BO3MOXHO
Gonee OAH3KUM K cosiHeuHomy. [§asopaspsjinble TpyOKM
IHEeBHOTO CBETa [OBOJBHO XOpolio OTBevaloT 3TOMY Tpebo-
BaHNI0O W 3KOHOMMYHBL. B OTHOIEHHH pacXolla 3JeKTpo-
sHepruy, TakuM o0pasoM, Mbl ycTaHaBJIHBaeM mNOJA KOHb-
KOM Halllefi TemMubl noAaoGHble cBeTsilHeca TPYOKH U Ha
STOM Hailla paB0Ta 3aKaHUNBAETCA.

He MoXer ObITb HHKAKOrO COMHEHHMS B TOM, 4YTO B CO-
ODPY}XE€HHE MHHHATIOPHOA YCTAHOBKH JJISl THAPOKYJbTYpbI
BNOXEHO MHOro TpyAa ¥ 3a00THl M, BO3MOXHO, YTO HaX
Hefi Aaxe He pa3 npumaoch nonorerb. ChaeRoBaTenbHO,
OHa JAOMNKHA JAOCTaBUTh MHOro pajocti, B stofi cesas
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Puc. 38. Cmer, Bo3nyx, tenio, Bofa W NHTaHuHE
ofecnedar NuILINBIY POCT PacTEHME.

YMECTHO MAOBTOPHTb 3L€Ch YXKE€ UNUTHPOBaHHY©0 dopMyay:
CBeT — BO3[YyX -— TeN0 — Bofta — nnTanne! bByaem Bceraa
MOMHHTL O TOM, 4TO MH YAOBJECTBOPH/H Bce NOTPEGHOCTH
Hawux pactenMiéi. Baaronapa npunexanuio Mu moxeMm Te-
nepo OOECNEYHTb PacCTeHUs B HYKHOM KOJIMYeCTBE He
TOJILKO CBETOM, BO3AYXOM, TEMAOM H BOAOH, HO M NUTaTe/b-
HbIMH BELIECTBAMH,.C TeM 4YTOOM OHW Morau Gecnpenst-
CTBEHHO passusatbca (puc. 38). BuiGop KyabTypH, KoTO-
PO Mbl 3acajHM TeNJHYKY, 3aBHCHT OF HaC, H Ha Hero
MOXET ROBAHATL TOALKO JHUIL pa3Mmep Tensinyku, Canat
H pelHCKa OyAayT CTo/b e XOpollo pacTH B Hell, Kak, Ha-
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npuUMep, KaKTyChl, HO TONLKO B TOM CJydae, €CAM Mbl CHa-
yaja TILATENILHO H3YyYHM HX cnenMduueckue TpeGOBaHHS,
KOTOPHE MBI JO/KHB YROBAECTBOPHTD.

rUAPONOHHBIE YCTAHOBKH B CALLY

St ycrasoBkH OYAyT npeAmMeToM HaweH RajbHeALied
paGoThl. Jlas HHX MH BOCNOSib3yeMCs NPAKTHYECKHM OIbI-
TOM, HaKOMJEHHbIM B OTHOIUEHHH 3TOro crocofa Ha BCEM
seMHOM Illape, 4YToGbl ycnex Obi oGecneueH TakKe M
B 3TOT pas. '

[Mpexxne Bcero BbifepeM B Cajy COAHEUHOe, 3allHLIEH-
HOE MEeCTEYKO, rfe NMpH NOMOILLH JOnaThi U MOTHLII'M BHIPpOEM
NoAyKpyriylo BbHeMKy (pHC. 39), HHXHAS TOuKa KOTOpOf
JIOMKHa HaXOAHThCA Ha 40 ¢M HUiXKe NOBepXHOCTH NOYBHI.
Illupusa BLIEMKH oOfnpefensieTcs UWIHPHHOH BOLOHENMPOHH-
naeMofl NAACTHYECKOR MACHKH, KOTOPYl0 MH N03a00THAHCE
npuobpectn 3apaHee. [lneHka AOMKHA BLICTHAATH BCIO
BEHIEMKY M HEeCKOJbKO BHICTYNaTh 3a ee Kpad. Opauaxo,
npexjae 4eM BHICTHJATb NJAEHKOH CTEHKH H JHO BHEMKH,
HeoOXoAHMO elle pa3 yIOCTOBEpHTLCA B TOM, YTQ BCe ee
Kpas CTPOrO FOPH3OHTANbHLI M JIEXKAT B OAHOH MJIOCKOCTH.
Ecnu 51O HenpeMenHoe YcNOBHe c06/i0feHO, YPOBEHb Mh-
TAaTeNLHOTO pacTBopa OyneT Bcerda H Be3de OJAHHAKOBO
BulcOKHM. [locne 3Toro Hy)XHO XOpOILO YMAOTHHTbL BCIO MO-
BepXHOCTb NOYBH B BHEMKe TaM, rie OHa OYAeT CONpHKa-
caTbCcst ¢ TUIEHKON, U OKOHUaTeNbHO BHPOBHHTHL ee. Bee Bol-
cTynsl (2 3170 MOTyT OBITL OCTpble KaMHH, OCKOJKH CTexJa
H 0p.) ACKHH ObITb yAajeHH, YTOOLl -nJIeHKa BMocaen-
cTBHU He OHAa MOBpeXJAeHa H, CAefOBaTe/LHO, He Hayaaa
nponyckatbh pactsop. Ilajiee Mbl paBHOMEPHO YBJaXKHfeM
BCIO BbIEMKY, MOJb3YsCh AEHKOH HIH WINAaHIOM C JA0XKNe-
BaNbHOR HacaAxoH, YTOOL 3aKpelNUTb MOYBY H2 MeCTe ToKa



Mbl (Cpa3y mocse cMayuBaHHfl MOYsbl) OyAeM ykAaAbIBaTH
n/AeHKY. ¥ KpaeB BhIEMKH KOHUbL NJIEHKH OTBOpaYHMBaloT,
yroObl u 37echb pacTBOp He MoOr BHTexkaTh. Pesepsyap
rHApPONOHHON YCTAHOBKH TOTOB!

B otanuue oT BOAHBIX KYJLTYp B BHieMKY TUIpONOHHON
YCTAaHOBKH He HachINaioT HHUKakKoro cybctpata, ero nome-
LLAIOT Ha peWIETKY, 3aKpbIBAIOLLYI0 BHIEMKY CBepXy.

. Jlouiatan pelierka HJAH HACTH/, KaK OTHAe/bHOE caMo-
CTOSITEJIbHOE 3BEHO, JOJI3KHb ObITb AJHHOR He. GoJblie
2 M, ¢ TeM 4yToObl mOCAEe YyKAalKH Ha Hero cybctpara H
NOCAAXH pacTeHHH ero eule MOXHO ObLUIO nNepeaBurarth.

Puc. 39. Tnapononuan ycranoska noa OTKPHTHIM Hebom:
l—nonyupymasl ICMARHAA Yallla Ag8 PacTBOPAa; 2 — naacTHY9eCKad nAaeps«
Ka: J — adTaTenvHell pacTsop; 5 - BRDPHITHE B NOUBY ONOpHLEe KaMuu;

6 -~ paccafa; 7 — cnofi cybecrpata (10 cu): 8 — pemerxa.
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[MTostoMy M® yKNaABIBa€M PsAOM APYr ¢ APYroM HY}KHOe
YHCJO peeX MM MIaHOK AAHUHON 2 M M IMHDHHOR APUMepPHO
5 ¢cM Ha paccTOAHHH 5 CM OAHY OT Apyroit H nMpHOHBaeM
K HUM TPH nonepeunble pefikn mupHHok 10—12 cMm pnn
NPHIAaHAS KeCcTKOCTH KOHCTPYyKuUHM. PelleTka pomkna
NOJMHOCTbIO 3aKpbiBaTb Becb pesepByap. [lonepeunnbie
pefiky, Hecyluue BCIO THAXeCTb W ONHPAIOLIHECA Ha Kpas
BbleMKH, JO/IKHH HEeCKOJLKO BBHICTYRaTh; 4ToObl Harpyska
He NpuUXopujach Ha camblii Kpafi Bhlemku. Jlyulle Bcero
NOA ONOpHBIE KOHOBI AAHHHBIX peeK MOAJNOXKHTL KUPMHUH,
3aray6us MX B NMoMBy. JTHM OyIeT npeloTBpalleHO NOBpe-
}KJleHMe KpaeB MJIEHKH W AOCTHTHYTa ‘MaKCHMaJbHas cTa-
OHNBHOCTL COOpYIKEHHS.

HAna Hac Kax «crapbiX cneuHanncTos» BHOGoOp cy6-
cTpaTta He mpeAcTaBHT 3aTpyAHenufi. O rpasuH He MoOXeT
ObiTb H pe4H, MOCKOJLKY OH OyReT NpoBa/MBaThc B OT-
BepcTHA pelleTkH. [103TOMy Mbl BOCHOABL3VEMCS HCABITAH-
HHIMH CyOcTpaTamH, ¢ KOTOPBHIMH MBbl NO3HAKOMHJIMCH NpH
BepPTHKAJILHOM O3€JIeHEHHH, a HMeHHO MXOM, c(arHOBHIM
MXOM HJIH TOpdOoM.

Onnako, MOCKOJNBKY uucTan TOpdAHas Kpowka Oyfer
C/IMINKOM chinydefl, K Hell MOAMeWIHBAIOT MPHMEPHO OKOJO
Tpetn (Mo 06beMy) BOJOKHHCTOrO Topda HAH MXa, TPHYEM
OJlHOBpPEMEHHO MOXHO 3afenaTth B cybcTpat 3anac yaobpe-
HHiA —— 10 2 I noaHoro yno6penus Ha Kawawlit autp cyberpa-
Ta. ATy CMecb YBJAXHSIOT [PH TUIATEAbHOM NepeMelluBa-
HHH W YKJAaIbiBAIOT HA PEIETKY C/10eM TOMLUHHOH MHHHMYM
10 cmM.

3nech chlienyer yKasath, 4T0 CyOCTpaT Ha TNPOTAXKEHHH
BCEro MNepHOAa BHIPALMBAHUA KYABTYPH JAOJKEH mnopjep-
WHBaTLCA BO BJaXKHOM cocTosiHud. Cyxoft cyGeTpat 3Hauu-
TENAbHO 3aTPYAHHT POCT KOpHe#, W 3TO ovyeHb Hebaaro-
NpHATHO OTPa3uTCR Ha pesynbrartax. Caenyer ocobo orme-
THTb, YTO NepecoXINHi TOp¢ ApHOOpeTaeT NMOYTH 4TO BOMO-
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OTTa/NIKHBaIOIlHe CBOMCTBZ M €r0 JAHUWbL C TPYAOM MOXKHO
cHoBa yBnaxhnTh. [losToMy HHKOrpa He chaelyer pony-
CKaTb TaKoro mepechixanusi cy6erpata. [Iponssogumoe
BpeMs OT BpeMeHH OnpbickMBaHHe cybcTpaTta Booit re che-
AyeT CYHTATh 32 60AbWON TPYA.

[Tocne »Tux noarotoBuTeSibHHX pabor Mul ellle pas
OUHCTHM BBIEMKY OT MPOBaJIHBLIHXCS CKBO3b pelleTKy mMed-
KHX YACTHL H HAYHEM HAMOJHATL ee MHTATeNbHHM PacTBO-
pOM. ¥poBeHb KHAKOCTH AOMKEH CTOATL Ha 3 CM HHXe pe-
wetkH. [locne toro kak pacteBop corpeerca o 16—I18°
cneflyeT HayMHaTb BhHICaXKHBaTh paccalny.

Eille ogHO TexHHYeCkOe 3amMeyaHHe: Mbi YXe 3HaeM,
YTO B FHAPOMOHHBIX CHCTeMax olfecnedeHHe KOpHEH KHCAO-
POJIOM CKJaAbiBaeTcsl He CAHLIKOM GsaronpusarHo. B nuTa-.
TENbHOM PAacTBOpPe, B KOTOpHIH Gyler norpyxeHa Oonbluasi
YacTb KOpHEBOH CHCTeMbl, MNOCJA€ TMpopacTaHHsi KOpHeH
CKBO3b pellieTKy COAEPKHTCS JMLIb OYeHb HEMHOro pacTso-
PEeHHOTO KHCJOpoAa W 3Toro Hepocraroudo. [lostomy
NPHXOAHTCA APHOeraTb K HCKYCCTBEHHOMY NpHeMy, cosla-
Basi MeXJy YpoBHeM NHTATEJLHOTO pacTBopa H HHXHER
MOBEPXHOCTBIO DpeIIeTKH TaK Has3hiBAEMYi0  BJIXHYIO
30HY.

HMenlo nostoMy ypoBeHb XHAKOCTH yXe NMPH Mocajke
PACTeHHA HOMMEH OCTaBaTbCA Ha 3 CM HHXKe pelleTKH,
a To3fuee, NP NOJHOM Pa3BHTHH pacTeHHil (nocjae Toro
KaK HX KOpHH y»e AOCTHIHYT pacTBopa), €ro HeoOX0oAHMO
NOHH3UTE etlle Gonblie — o 5—6 cM. [To Toft e nmpuuune
HY)KHO peryJisipHO YBJAXHATH cJOH cy6cTpata Ha pellieTke
(3noposble KOPHH MOryT AHIUATL OYeHb HHTEHCHBHO) K
JOTIO/IHNTENBHO TIIATENbHO YIJIOTHATH KPas BHIEMKH MEXIy
KPaeM NJieHKM H peleTKOd NpPH MOMOUIH MXa HAN Topda.
Torna B npoctpaHcTBe «BRaxkuo#l 20HH» Oyaer cosnaina
TAKasl BAAXHOCTL BO3AYyXa, 4YTO KOPHH pacTenuil OyayT
YyyBCTBOBaTh ce6s xopowo {puc, 40).
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Puc. 40. Pa3pes ruapononsoil ycTaHoBKH:

{ — GeToBHOe KOpHITO; 2 — paMa H3 OAAHOK; § — NPOBOJON+

nan cerka; 4 — cnofi cyGerpata  (Mox); 5 - kpawet Rl

PEryJHpOBAHHS VPOBHA pacTBopa; & — <BAAKHAA 3OHa»,
7 — nuTatenvHuil pacTeOp.

B nepuox BuipaluuBaHHA pacTEeHHH MOXKET CJAYUNTHCA,
4YTO YpOBeHb pacTBopa BCAELCTBHE eCTeCTBEHHOro HCna-
peHusi foHU3HTCA Oonblle yeM Ha yKkasaHHbie 6 CM M,
ClefloBaTeNbHO, BAAXKHAA 30HA CTaHeT CJAHWKOM O00b-
LIoH.

B 3sTOoM cayuae, He fgoxuiasch ovepenuoil CMeHH pa-
cTBopa, cjelyerT MONOAHWTh YOBJb 4HcTOW Bopoit. [eno
B TOM, UTO cAHIIKOoM OoJsiblias BiaXKilan 30Ha TaKXke Hexe-
nAatenbHa. BnaxHocTs Bo3nyxa B Hefl TOTIa CAHIUKOM 1IM3Ka,
a, c JApyroil CTOPOHBI, KOPIIH - HaYUHHAIT 00Opa3oBHIBAThH
«6opoay» 3a cYyeT pocTa HAA3E€MHHX OPraHOB, H 3TOrO Cle-
nyet usberathb.
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Crpemsce obecneyntTs HenpepbiBHOE OOHABLHOE MHTAHHE
pacTeHui, MBI 4 B 3TOM cJyuyae 6yneM NOJHOCTBIO 3aMeHsITh
pacTBop u4epes Kaxabie 2-—3 Hefenn. Mcnosib3opaHHBIM
PacTBOPOM MOXHO MOJMBaTh OObYHBIe rpsaAkH. OAHAKO,
KaK Xe YAaAHTb PacTBOp U3 BRIEMKH?

BoidepnbiBanHe pacTBOpa HeXeJaTesibHO, nommy 4TO
NpH 3TOM OuYeNb Jerko moBpeAuTs MNJeHxky. Kpome toro,
AJMSL 3TOT0 MpHWNAOCh OB OCTAaBHTL OAHH KOHEI pe-
LIeTKH He3aCaXeHHbIM AJs MpoBelleHHsi 3ToH HeyAoGHON
paboTHl.

Hayonuusas rosioBa Bcerfa BhififeT H3 3aTPYAHHTE/b-
HOrO [OJioXKeHusl. Mbl MoXeM 3HauHTeNBHO OGJErYHTh
CMeHY pacTBOpa, BPLHIB B 3eMJI0 PSIAOM C BLIEMKOH KaKoOM-
HROYAL pesepByap, HanpuMep Xenaesnyio 6ouky (puc. 41).
Tenepb AOCTATOUHO ONYCTHTL KOHEN KOPOTKOYO LIJIaHra B pac-
TBOp, OTCOCaTh W3 HEro pTOM BO3AYX H ONYCTHTL BTOPOH

' o
[UmamensHbil
pacmbop

Puc. 41. 3Tum onocoGoM OueHb JeTKO YAANHTh PACTEOP H3 YCTAHOBKH:

{ — crenxka  Gacceflba; 2 — gsemannan BHeMKa; §— mMAakr ANA Nepexkadks
pacTecpa; 4 — Gouxa, BpHTafl B SeMAN; § — MIACTHYECKAf NJeKKa,
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Puc. 42. BerounpoBanHble BHIOHOYHBE [PAAH
And BOAHOR KyAbTYPH B cany:

1 — suiroHouHble TPAJAKH; 2 — nuTaTeNbHER pacTeop;
§ — Goyxa AAR cCaAHBANHA pacTROpA.

KOHell IUJlaHra B sAMy HJAH OOuKy, H pacTBOp caM Hau-
HeT NepeauBaThcsl U3 BLIeMKH B GOUKY, OTKy/la ero MOXHO
BHlUepnbIBATh MO Mepe HaAOOHOCTH AJS pacnpeneseHus no
rpagkaM. Has yckopeHHs upolecca ilnaHr caeayer Gpathb
AOBOJLHO GONLIIOTO AUAMeTpa.

Yaaneuue pacTsopa H3 BbleMKH, KOHEUHO, 3HAYHTENBHO
objeruaetcsi, eclid YCTaHOBKa NPHMOAHSATa Hafl YPOBHEM
3eMH. OHAKO 3TO CBf3aHO U ¢ HEKOTOPHIMH OTPHLIATENb-
HBIMH MOMEHTaMH, 3aKAIOYAKWHMHCA B TOM, YTO B 3TOM
cayuae Tpebyercst Oosblle CTPOMTENbHOrO MaTepuana H
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HEOBXOAUMO COOPYKaTb MPOYHYIO ONMOPY CO BCEX CTOPOH M3
JNOCOK uam aApyroro matepHasa. Cilojga xe oTHOCATCH 6GOMb-
wue, yem B NOYBe OOBLIYHLIX rPSAOK, CKAYKH MEXAY AHEB-
HbiMH M HOYHBIMH TeMmnepatypami. IlpaBma, 3TH KoJseba-
HHSl TeMNepaTypbl OTPaXKalTCA HE OYeHb CUJIBHO, eCH -OilH
te AOCTHraloT KpadlHX 3HaveHuH.

[lpu coopykenuH ONHCAHHOH THAPONOHHON YCTAHOBKH
B OTKPHITOM TpyHTe H mnpH paboTe ¢ Hel MH npHOGpesH
OMBIT W 3HaHHA, KOTOpHe HeoOXOAHWMbl AR YCHenHoro
NPUMEHEHUs THAPOMOHHOrO crnocofa B  CalOBOIYECKOM
npakTHke. Temepp OT Hac caMHX 3aBHCHT, KaK H3MeHATHb
¢bopMy ¥ pa3Mephl, MecTonojioXeHhe U KONCTPYKLHIO ycra-
1HoBku. Camo co0oit pasyMeeTcs, Mbl TOYHO TaK JKe& MOXKeEM
COOPYIHThL HACTOALUHH NapHUK C paMaMH H B3fATb B Kaue-
CTBE CTPOHTENLHOrO Marepuana LeMeHT (puc. 42) wunu che-
JaTh TUAPONMOHHHI 0aJAKOHHBIH AWK, KOTOpHA moche co-
OTBETCTBYIOULETO YBeNUYeHHS pa3MepoB OYAeT CAyXuib
32KOHYEHHO! LBETOYHON BHTPHHON. Havanbneili ctumMyn Mu
yXKe TIONYYH/IH, a NpaKTHYECKOe MNpeTBOopeHHe 3HailHH —
3T0 yxe Hawe gaeno. HyXHo Jaunlle Bcerga MNOMHHUTE
O TO/IbKO UYTO YCBOEHHHIX NpHULHNAX U TNPUMEHATE uX
B JeJe, H TOrAa HallH YCUJIHA YBEHYAIOTCA MNOJHBIM YC-
MEXOM.

[Mocse rHAPOKYAbTYP H THAPOMONMHKH, C KOTOPBIMH MES
yiKe NMo3NaKOMWIHCH, o6paTuMca Tenepb K KYJbLTYpPe CYXHX
cojeff, AW K TaKk HasLBaeMOH XeMOKyAbType, Takxke OT-
KpHBalonled nepea JIOOHTEeNSIMH MHOToO HHTepecibiX BoO3-
MOMXCHOCTEI.

Mul yxke 3HaKoMEl ¢ BbIpalllHBalHeM pacTeHHil Ha CTeH-
Kax U3 MXa, KOTOpoe TaKkXKe OTHOCHTCH K 3TON KaTCropHt
METOJOB, H MOCJE Hero HayyuJiHch elle MHOroMy, a No3ToMy
MOXKeM 0e3 OMaceHui OTBa)KUTbCA Ha Oosbllee, HanpuMmep
ia co3natue cafiika HA IJIOCKOM KpHIllle, €C/IH TaKaf Kphilla
HMeeTC.
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FA30H KK UBETHHK HA NNOCKOH KPBIIIE

310 He 00A3aTeNbHO JOMKHA OHTH TOJNBLKO Kpuiwa. Brnonue
NOAXOAMT Jofas NAOCKAs TOBEPXNOCTh, JHIIEHHas ecTe-
CTBEHHOr0 MOYBEHHOro mnoxposa. B 3TOM cnyyae 8 OTAH-
Yyye OT BEePTHKAMBHBIX CTEHOK W3 MXa Hawla KyAbTHBaWHOH-
Haa MNJolllaAb CHOBA CTAHOBUTCSI IOPH3OHTAJbHOM.

Can Ha KpHile He AosmkeH TpeGoBaTh GOABILIOrO yXona.
[Mo sToll npuuuHe a0 HeAaBHero BpeMelH NPHXOLHIOCH
NoAbL30BaThCA OONBIIMMH  KOJMIMYECTBAMH IIOYBH, KOTOpasi
JONXHA OblIa CAYXKHUTL pe3epBOM BMAard u NHTaTeNLHLIX
BelllecTB. 370, B CBOIW oyepenb, TPeOGOBANO COAUAHON KON-
CTPYKUHH KpbiluH, crnocoOHOH BHAepkKAaTb He TOMBKO BeC
3eMJiH, 110 H TpeGoBaBLINeCH CPelcTBa repMeTH3alHu, rpa-
BHs, obecrneyyBalolllero Xopoulylo MPOHHBAEMOCTb H CTOK.
HeynusutensHo nostomy, 4To cafbl Ha KpHIIaXx BCTpeua-
I0TCH CTOAL PEAKO. ,

Kynaetypa cyxux conefi B 3naunTesibHOl cTemeHH ynpo-
waet npobaeMy ycTpoiicTBa CalloB Ha KpHIIE W NMO3BOJSAET
Pe3KO CHH3UTHL PACXOiH IO CPABHEHHIO CO CNocoGoM coopy-
XKeHHd, NPaKTHKOBABIIMMCA JO HacTositero speMend. Pak-
THYECKH YCTPOACTBO CaRa Ha Kphllie 6e3 BCAKOH MOYBH —
oYellb NPOCTOE AENO.

[Mpexkne Bcero 11aMm HyXHa npoYHast BONCHENMPOHMIAe-
Maf maacTHYeCKas NJelika, He cojlepKalnan ANAOBHTHX AAA
pPacTeHHH BEHIECTB M HC MeEHSIOWasl CBOHWX CBOMCTB NoOX
AedcroueM HH3KHX Temnepatyp. Mcnosesys 31y nuieHky,
Mbl COOpYXKaeM B HaMeyenNHOM MecTe MNAOCKYI0 BHIEMKY,
NpHYEM Kpas NAEHKH WHPHHON 5—7 cM 3arubGaeM KBEpPXY
U YAEPXHBAEM HX B 3TOM NOJOKEHHH AOLIEYKOH UM KaM-
HAMH. ([Tpu HepoctatouHoli wupHHE HMelolefica B mpo-
Aaxe MMEHKH MOXKHO H3rOTOBHTH JHCTH HYMKHOW UIMPHHBI
H3 HECKONbKMX OTPE3KOD [JeHKH B CMEUHANLHBIX MacTep-
CKHX H pAake B Jio6oM KPYMHOM NapHUKOBOM XO3AiCTBe,
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rle MeTOl <«CBApHBaHHSI» IJIEHOK MPH HEBLICOKOA Temne-
patype OoObiuHO Xopoilo ocBoeH.) JlHoO Halleit ycTaHOBKH
J0MKHO OhiThb MO BO3MOMXHOCTH TOPH3OHTAJbHBIM, OAHAKO
npy HeOonbLIHUX pa3mepax Hakaon B 1—2° He uMmeeT 3HA-
yeuun. OaHako B GOABLIMX YCTaHOBKAaX AHO AOMKHO ObITH
COBePIIEHHO FOPH3OHTAJbHBIM.

Ha cayyafl nepenosnHefiua ycTaHOBKM BOJOH NMpH npo-
JUBHOM  AOXIe HYXHO HPefycMOTpeTb BO3MOXHOCTH
c6poca poanl. asa 3T0r0 BmOJIHE AOCTATOMHO HA HEKOTOpoOe
BpEMsi ONMyCTHTb B OAHOM H3 YIVIOB NMPHNOAHATYIO KBepXy
NNEeHKY.

B kauectBe cyGcrpata MH  HcmosbdyeM  TOPGSAHYIO
KpOLWKY, NepeMellaB eeé NpeiBapHTeAbHO C MOJHbIM Y100-
peHueM H3 pacyera 3 Kr yaoGpenus #ua | kyGometp
kpolukH. OpHako npexiae YeM paccTHhate Topd B YyCTa-
HOBKe, JHO ee HeOGXONHMO 3acHNatb CJIOEM MeJKOro rpa-
BHst BBICOTOH mnpuMepHo | cm, KOTOPHH JAOMXKeH oGecne-
YHTh npeuupoaauue. Ha rpaBuii yknazbiBalOT XOpPOLWO
yBAAXKHEHHBI TOP( C/OeM TOMHHOH OKOMO § cM, clerka
BHIpaBHHBAKT e€ro H 3aTeM 4yTh-4yThb YNAOTHAIOT. Temeph
YCTaHOBKa roToBa ANAf Bbicaiku pacteHnit (puc. 43).

Ha rotopyio KynabTHBaUMOHHYIO MAoOWaAb Mbl 1O cob-
CTBEHHOMY BHOOPY MOXeM BBICAXHBaTh N00bBe JeTHHE
UBeTHl, KYCTapHHYKH M JaXe HeCojbluiMe [epeBla, Kak
B oOHuHYI0 mousy. MOXHo, KOHewHO, 3acedaTh ee Ta3oH-
HbIMH TpaBamu. [1pu BHicafke paCTeHHﬁ ¢ GONBLUINM KOMOM
MOXHO 0e3 onaceHH#l okyuuBaTb ux TopdoM. Kom He Gy-
JileT pa3MHbT flaXKe CHABHLIM AOXAEM. :

Taxk e xak u B HacTofileM cajy, Mbl MOXEM nOJO-
XKHTb Ha Kpbllie [MJOCKHEe. KaMHH HWAH WAHTKH JJ8  TOro,
4yT00bl XOJHTb MO HHM, He noBpexAasa rasoHa. [Tomumo
YHCTO JREKOPATHMBHOIO 3HAueHHA, NAMTKH 3alUHILAIT ra-
30HHbIe TPaBbl A0 0O0pa3oBaHHA COMKHYTOH H MNAOTHOM
AEepHHHbL, ¥YKNaAbiBasi MAHTKH, HYXHO JUHIUL MPOCAEAHTD,
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4YTOOLI OHH NEFNH Ha MATKHA TOPG U HU B KoeM cliyyae He
NPOHCXOAHNO NOBPEXKAECHHS MJIEHKH.

[Tocep rasonnbiX TpaB OdeHb HechoXeH. Cherka safe-
JaHHBle B TOPQ ceMeHa He HYXHO YIJIOTHATH CBEPXy H
chelyeT JUWb NO3360THTBLCSE O TOM, YTOOBI MOBEPXHOCTHL
Topda BcerAa 6bina cherka yshaxHeHa. IMpu 3acyuinupoit
norole o0s3aTeNbHO €XeAHEBHOE ONPLICKHBaHHe HAU [O-
NUB U3 NeHKH.

[Meppoe ckawwuBanHe (aydile Bcero KOCO#H) NpoBOASAT
npH BbicoTe TpaB oxkosno 8 cm. B nocaepyiouem Tpabe se
AT oTpacTaTh Bhillie 5 CM.

[Mpu npoBeaenuy Bcex 3THX paGoT MAUTH ANA XOXIe-
HHA N0 rasoHy oueHb KcTaTH. OHHM 06Mer4anT TakXKe M

Puc. 43. T'a3on ¥AN IBeTHHK Ha NAOCKOH KpHIIe:

L— nnacTHYecKan nnerka:; 2 — kpafl naenkn, ofaoxermubil kMpnnyoM; § — Kpyne
Huil necok. 4 — ropdAnan kpowka ¢ fobapAcHHEM ydoGpcHUeM,
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MOJiHB, KOTOPHIft B 3aBHCHMOCTH OT TMOTOAL MPOBOAST KaX-
able 3—6 nHeH, a Tak¥e W BHeceHHe yAOOpeHHH.

B Teyenne Bcero nera cy6erpaT MOAAEPKHBAOT Ha-
CTOMBKO BJAXIHBIM, UTOOH W3 TOPCTH €ro BCeria MOXHO
6mio Ge3 GoJIbWIOrO YCH/MA BbIXKATE HECKOJBKO Kanesb
KuakocTH. Dboavuias BaaxkHocTh yxe Oyaer 3aTpyaHATH
ABIXalHe KopHeH, NOITOMY MOC/e KaXAOro CHALHOrO ACKAN
HYXHO Ha KaKOe-TO BpeM$i ONYCTHTb KpaW NJeHKU U JaThb
H3GLITKY BOZIb cTedb.

B Teuenue nmnepBoro Mecsina nocie BHceBa CeMfH
MOXHO He OeCNOKOHTBCSI O BHeCeHHH yAOOpeHHH: HX pe;
3epB co3faH 3apaHee npH noAroToBke cybcTpaTta. OnHako,
CycTfi Mecfill, HAa KaXXAbl#t KBaApaTHHA MeTp mnJlolliaay
cana pasoOpactiBator no 40 r nonHoro ynobGpenust ¥ cpasy
Ke nocsie 3TOr0 NPOBOASAT ONPHICKHBAHHE pacTelHid YHCTOH
BOAOH, 4TOOM CMBITH ¢ HHX MPUCTaBLIHEe YacTHHH co.neﬂ H
NPeaoTBPATUTh BO3MONKIIEIE OXKOTH.

Bpsn a4 HeoGxoauMo ykasbiBaTb, 94TO NMOAOGHBIH CaJHMK
MoxeT OblThb co3flan Ha Jo6oi BhIMOLIEeHHOH, acthanbTHPO-
BAHHOR HJAM OeTolHpOBaHHON nJaoWalKe, €CAH B 3TOM
MecTe, NOMUMO ofecneynBaeMblX HaMH BOABL H 3JIEMEHTOB
MUTaHHA PacTeHHil, NOCTAaTOYHO CBETa H TenJja.

3akonyuB paGoTy No yCTPOHCTBY cajla, NpepeeMcsl He-
Hajgoaro, yroOH NoAyMaTh, Kak ellle MOXHO HCMNOMb30BaTh
MeTOl CcyxHXx coneil. B 3ToM cayyae Ttak e MOXHO BOC-
MONMb30BATHCS YXKe HAKOMNEHHHM ONHTOM.

Onne npaKTHK-CafoOBOJA CTOMKHYJCS BeCIIOH ¢ TaKOM
npobAeMOi: Kak Jyullle BCEro COXPaHuTL B TeuyeHHe JJiH-
TEJBHOr0 BPEeMEHH MOCafoyHBA MaTepHal, OKa3aBLIHHCS
H3RULIIHM TNpH NEPEIVIAHHPOBKe HACAXAEHHH, HO HaMe-
yaeMH#H Ans fAosfieiwero ucnoab3opanus. Pemenune oka-
3a00Ch YAUBUTENLHO NpOocTHIM. OH CJHOXKWSI W3 KHPNHYa,
He CKPenfisia ero UeMeHTOM, HeBBICOKYI0 CTEeHKY BOKpYyr
MJoWaAKH Co clloeM TOPMAHOW KPOIUKH TOAILHHOR 15 cm.
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K kpouike Gbiio f06aBaeHo ocHoBHOoe yAOOpeH#ie H3 pac-
yera 3 kr na | ky6. m ropdanoii kpouku. Ha sty nxo-
2Ky OH H BbiCAJHA BPEMEHHO CaXKEeHUH, YXOI 3a KOTO-
pbIMH CBOAHMJICA JiMIIL K nosauBy. Pactends obpasosanan
TAKYI0 XOpOIUYIO KOPHEBYIO CHCTeMY, 4TO MmepeHeC/HH mnepe-
calKy Ha TocTosiHHOe MecTO Oe3 BCAKOW 3aJepXKH B pocTe.
HeBoavHo y3naB 06 3ToM, MOXHO moAyMaTb O COOpY-
JKEHHU BBITOHOYHON TOP(PAHOH FPAAKH NOA CTEKJAOM.

BLIFTOHKA PACCAZIbH H PAHHHUX OBOHIEN
HA TOP®E

3T10, BeposiTHO, HaHOoMNee NellieBHil H TeM HE MeHee Ouellb

NayHBIR BapHaHT BHpalNBaHHA pacTeHHH (e3 TNOYBHL.
{/\Home cafoBOAbI-NIIOOHTENH, HMelolue NapHHUKH, Ges-
YCJIOBHO B3AOXHYT ¢ objervemnseM, y3HaB, YTO UM HeT He-
06XOAUMOCTH TPATHTb BPEeMsl W 3HEpruio Ha npuobpeTeHHe
noaxoAsiuero Haposa. Kpome Ttoro, B 3TOM cnyyae He
HYXKHa XOpoulasi KOMMNOCTHasl NouyBa, notoMy uto pabota
BeeTCA € YUCTOH TOP(MAHOH KPOIIKOIL.

Yraybum AHO mapHHMKa HJAH BHTOHOYHOH TPSNKH Tak,
yToOH OHO Oblo Ha 15 CM HHKe MOBEPXHOCTH NOYBH, H
3aTeM, He npHOerass B 3TOT pa3 K MOMOILUY NJEHKH, 3a-
MoaiuM Bce TMPOCTPAHCTBO NMpeABapHTENbHO 0O6paboTaHHOM
ropdsiHoii kpowkoi. [lox mnpeasaputenvhoil 06paGoTKOi
B AaHHOM Cjyyae noipasymeBalorcsi nobaBaenHe 2 Kr ra-
-menoi u3BecTH Ha | Ky6. M KpOWKH, TuiaTesNbHOE Repe-
MelIMBaHUe W yBJaHeHMe Bcell mMacch! Topda. 3anofneH-
HYI0O TakWm o0pa3oMm paMy MOXKHO .Tenepb 3acaXHBaTh
paccaZiol HAW BHCEATb ceMeHa (pHc. 44). Bce opoinnbie
KyAbTyph OyayT 4YyBCTBOBATH ce0sl MOA CTEKAOM XOPOLIO
U GHICTPO DpacTH, ecau MH 6yldeM peryasipHO NoJAuBaTh HX
XOpOWHM nuTateneHulM pactBopoM. (He 3a6yabte nokpuith
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Pac, 44. Tapnux, sabutufi TopdoM.

6urymHofl xpackoit pesepsyap ¢ pacrsopom!) [locae non-
KOPMKH pacTBOpPOM CJIefyeT HeMEeRJeHHO MpOBeCTH NOJHB
u#CTOR BOMION, KOTOPO# OMLIBAIOTCA BCE YacTH pacTeHH#
ANA yAaneHWsi OCTaTKOB pacTBopa.-He HYXHO TOMBLKO 3a-
6biBaTbh, YTO MOA CJAOeM TOPPAHOH KPOLWIKH Ha 3TOT pa3
HEeT HUKAKOA myeHkH H, cNeOBATEAbHO, U30LITOK pacTBoOpa
MOXeT CBOOORHO mnpocauuBatbed B mnoanousy. [loaromy
uesecoofpasHo  BCerda  pacxofoBaTbh  JHIUL  CTOABKO.
pPacTBOPa, CKOJILKO HeoOXORHMO AAA TOro, 4robul Topdha-
Hasl KPOIIKa BCETfa O0CTaBalach BJAAaXKHOW, HO HHKOTHA He
nepeHackillanach BJIAaroi.

[Tepeyens pocTOHHBIX BHUMAHHA ycTpofictes Ans Gecnou-
BEHHOrO BbIpalHBAHHA pacTeHUH HH B Koell Mmepe He 3a-
BepulaeTcs ONUCARHEM BHIMOHOUHWX rpaa. LiseToBoaw H
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caf0BORbI- -AI00UTENH OTKPLUIH Maccy ApYrux BO3MOXKHO-
cTel NpPHMEHeHHs METONA, C NOMOLUILIO KOTOPHX MOXHO
c noab3ofl Ansa cebA peanusoBatb ero mnpermyitecrsa. [e-
PEUHCAHTL Bce HX NPOCTO HEBO3MOXHO, NMO3TOMY O0BeAH-
HHM HX B Fpynnbl M YKaXkeM, K YeMY CBORHTCSH [ei0 B KaX-
AOM chiyuae.

I. Mcnosb3oBaHie BO3MOMKHOCTH CHabXaTh pacTEHHA
NpUONH3HTEALHO B ONTHMAaAbHLIX KOJHUECTBaX BOROH W
NHTaTeAbHBIMK BellecTBAMM MW co3faHHe OJIA BHX TaKHX
ycnoBui 0oO6HTanuA, B KOTOPHX oHH ce6f GyayT Xopoulo yye-
CTBOBaTh (CTOMT BCMOMHHTL, HanmpPHMep, O AHIXaHHWH Kop-
He#t). Pactenua orbsaronapft Hac, Kak NMOKasbiBaeT Impax-
THKA, Oosiee paHuen, Gosee oﬁunbuoﬁ H BLICOKOKAauecTBEH-
HOM HpoAYKUHed.

[I. SkoHomusa 3atpart - pabouero BpEMEHH KOTOpOe Mbl
6e3 COMHEHUSi— a B 3TOM JIEFKO YOeAHTLCS ~—— MOXKEM HC-
NOAL30BaTL ANA COOGCTBEHHOM MNOJB3B MW YAOBOALCTBHA.

HaBaiiTe Xe caMH NpUEYMBIBATE Jpyrve BapHAHTH W
npHeMsl BhIpalluBaHUA pacTteHuit 6e3 NHOUBbI W OTBAXKHMCA
Ha NepBHE CaMOCTORATeNibHbe onuiTH. OCHOBHHE mnosOXKe-
HHfl, C KOTOpPHIMH HEOOXONMMO CUHTATBLCHA, HAM HK3BECTHBI.
Koneuno, moryT OHITb H Heylaud, HO W OHM MOARYT Ha
noJib3y, NMOTOoMY 4To, 6e3 COMHEHHSl, MHOFOMY Hac Hayyar.



PACTUTEJIbHbBIN MATEPHAA
n

Y Hac MHOrO BO3MOXHOCTEN NOJIyYEHHSI PacTHTENbIIOro
MaTepuana, TpebyIoILerocs s 3aca>KUBaHHA COOPYKAeMhIX
HaMH YCTPOHCTB, a HMEHHO:

a) MBl MOXeM MepeBOAWTb HA OecMOYBEHHYIO KyJAbTYPY
pacTeHMs, BbipallleHHble TPaAHUHOHHHIM 06pa3oM,—C KO-
MOM MOYBHI;

6) MOXHO MCNOJIL30BaTh PAacTeHMS, BHIpAlleHHHe B TaK
Ha3blBaeMOH CTaHAapTHOW NouBe, TO €CTb ‘B CMeCH CTe-
PUJLHOM TNOANOUBEHHOH TJIHHBI ¢ TPYAHO MNOANAIOLIHMMUCS
PAa3fOKEHHIO OPraHHUECKHMH MPHMECSIMH;

B) MOXHO BLICEBAaTb ceMeHa B cy6cTpart;

r) MOMXHO NPOW3BOAHTL PA3MHOXEHWE pacTeHHil uepeH-
KaMU B OJHOM W3 H3BECTHbLIX HaM cyOCTpaToB.

fIOATOTOBHTENbLHDLIE PABOTHI

[MouaTtHo, uTO HenAb3A BbiceBaTb CeMeHa B KpYNHHIN rpa-
sufi. [Tosromy cHavana HyXHO yxKe npeaBaputesbHO 06pa-
6oTaHHbIH HeopraHuyeckuit cyberpar, 6yabp To rpaBuil, xa-
MEHHOYIOJIbHBIH LIJIAK HAH Apyrdue MaTepuadbl, paccopTHpoO-
BaTh HAa YacTHUB COOTBETCTBYIOMEro pasmepa. Ham HyxHH
hpakuMH CO CIEAYIOUIHM AHAMETPOM YACTHLL:

ANs KYALTHBAIHOHHBIX COCYA0B 4—15 MM
» Salenku (NPHCHINKH) MENKHX ceMfH 0— 2 ,,
» Pa3sMHOXEHHs YepeHKaMH 2— 3 ,,
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Jlnaa nonyueHuss 3tHX ¢pakuuii MH TNIpoceHBaeM CBO#
gafmac cyf6cTpata H KaXKAYI0O H3 MOJYYEHHbIX (pakllHH
XpaHuM oTapensHo. IIpoXoA WM caMylo MENKylo Nblib BbI-
OpacbiBaeM, a KpynHble YacTHILI H3MeNbYaeM H HpoceHBaeM
cioBa. Bce nonyuennsie ¢ppaxuHu cyGcTpata HEOOXOAHMO
NpOCTEPHAHIOBATD.

Crepunv3audsl cy6cTpaTa — KpaliHe Ba)KHasi Onepauus.
Huxorna nens3da mpemyrapath, KakHe Bo30ynHTenu 60Jes-
Hel pacTeHH#l WIM BpeAHble MHKDOOPraHu3Mbl MOCTYNAaIOT
B BHAe 6ecniaTHOrO MPHJIOKEHHs C cybCTPaTOM, €C/iM OH He
npocrepuansosad, [Iponecc crepuausanud oOueHp MNPOCT:
B Oavaliiel antexe npuoGpeTaloT MapraHuUeBOKHC/H | Ka-
Jui (BceM u3BeCTHoe [e3HH(PHUMPYIOLee CPeACTBO) H
NPHroOTaBJANBAIOT TEMHO-KpacHHi pacTeop. B 3T0T pactaop
Ha CYTKH BRICBINAIOT rpaBuii, ciels 3a TeM, uTOGB OH 6bIA
MOJIHOCTBIO MOKPHIT pacTBopoM. Yepe3 cyTkH pacTBOp cau-
BalT, TILATEJABLHO INPOMLIBAIOT TIpaBHil uMcTOll BOROMH, H
MOXHO OBIThb yBepPEHHHIM, UTO HAIIM [HUTOMUH HE NONYyuaT
HeXKeJaTeNLHBIX CROYTHHKOB — rpasuii o6e33apaxen!

[Tono6Hyio cTepuansaunio Heo6XO0LHMO NPOBOAMTHL BCH-
KHH pa3, Koraa yb6paHa Kakasi-HHOYAb KyJAbTypa M COCYR
HJIH YCTAaHOBKa OYMLIAIOTCA AN 1IOBOH KYJbTYpH. Ecau He
cyuTaTh TOPPAHON KPOUIKH, TO Bce APyrHe cyGCcTpaThl
MOXXHO CHOBa H CHOBa HCMOJNBL30BaThb AJS BHIPALIUBAHMHS
pactrenuit. HMcnonv3oBannsifi Topd HafigeT Xopouiee mnpH-
MeHenHe B capy. baarofaps Kaxuaol cTepHAH3aUUu MLl
ofecnednpaeM 3A0POBHIH CTapT chenywiueli KyjawType.

To konnuecTso rpaBufl, KOTOpOE NpeAHAa3HauaeTcA NS
BbICEBA CEMSIl WM AJA Pa3MHOMEHUS UepeHKaMH, MH He-
3a/10/Ir0 [O HCHOAB3OBaHHA AOMOAHHTENBHO OGpabaThiBaeM
CHJIHO pa3BelleHHLIM PacTBOpoM GOPHOH KHCJAOTH. JTO He-
CKOJNbKO CTHMYJ/IMPYET POcT KOpHeH, a, 3HAUHUT, KOCBEHHO H
Bcero pactenusn. bopsiyto kucnoty (HsBO;3) 8 antekax mpo-
AalT B BUAE NOpoliKa HAu Tabnetok. Pacteop roToBat B
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nponopuu 1: 10000, to ects Ha 10 »n Markoht (moxaesoit)
soanl Tpebyerca 1 r GopHOB KMCAOTH, DTHM PacTBOPOM
OAMH pa3 o6AKBAIOT rpaBuil AJA pa3BofoUHOR KyJbTyphl H
AaloT U3OHTKY pacTBOpa CTeYb, TAK KaK H3nuuiek 6opa He-
KeJlaTeneH H faXKe BPeNeH.

Ecan nas pasmMHOMeHusi udepeHKaMH OyAYT HCOOAL3O-
BAaThCs AepeBAHHbIE fILLMKH, TO HX BHICTHNAIOT TOHKOR nJja-
CTHYECKOH nJleHKoH, 4yToOH cleflaTb HX~ BOJOHENpOHHLae-
MbIMH. MeTannnueckHe UK acGolEeMEHTHHE SIHKK H3HYTPH
NOKpblBalOT GHTYMHOIl KpacKOH, MpRYeM KPacKe HYXKHO HaTb
NOJIHOCTBIO BLICOXHYTh, MpeJe 4eM HayHHaThb paboty ¢
AUMKOM: SIJIOBUTHIAl AJisi PacTeHHA PacTBOPHTENb AOJKEH
AOJIHOCTBIO BLIBETPUTRCA (puC. 4D).

Puc. 45. BaioMorateabHnle cpelciBa AJIA PA3MHOKEHHS
pacrennfi Ge3 nousn:
f— AIMEE BAA  NPopalllkBaHER CeMAR; 2 - NNAacTHYeCKAR NAEHKA;
3 — KOHTPOABHEE TropuloK; 4 — CTEPRAN3OBAHMHIY rpasufi; § — cTepH-
JAM3OBAMHEE MopliKe ¢ GOROBHMM JAPCRAKHLNH OTBePCTHAMY.
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LipeTounbie ropluku, B KOTOpble B nocaeayiowieM Gyner
NPOBOAMTBLCH NMHKHPOBKA paccanbl HAR BbICAlKa OKOPEHHB-
IIHXCA YEPeHKOB, TOUHO TaK e CTepHJAU3YIOT B PacTBoOpe
MAapraHUeBOKHCAOrO KaJina, B OCOOEHHOCTH €CAU OHH Yyxe
6bl1H B ynoTpebieHtH.

B s3akaiouenHe Hawell MOArOTOBHTENbHOH AEATENBHOCTH
Mbl MOJIJKHBI elile [POTPABHTL ceMeHa KAKHM-JIMO0 H3 peKo-
MEHAYeMbIX NpenapaToB, Kak 370 OOGBIYHO ResJaeTcs H NpH
BbipaiuBaHHH pacrenuil B mouse. [lpu BbiceBe ceMsiN H npH
PasMHOXXeHHH pacTeHMil yepeHKaMH BHOJIHe AOMYCTHMO Mpi-
MeHeHHe DOCTOBBHIX BEIecTB, H 3neck HeOOXORWMO MpHAep-
XKuBaTbcsi GUpMeHHBX npeAnuHcaHHi. OnHaKO B 3TOM cJay-
yae He chegyeT NpPoBOAHTH 00paGoTKy cyOcTpaTa pacTso-
pOM GOPHOMN KHCAOTH, MOCKOJBKY 33paHee Hesb3A Npeiayra-
NaTh, He CKaMeTcA AM OTpPHLATE/BHO ORHOBpEMEHHOE MNpH-
MEHeHHe 060uX CpenCTB.

.O6paTumcn xKe Tenepb K CaMHM PacTeHHAM.

NEPEBOA PACTEHHHA C NOYBHI
HA NHTATEJABHUWA PACTBOP

HoroBopHMca O NMpUHUHMHAJBHOM: 3LkeCb peub HAeT Hc-
KJIIOYHTENBHO O BCIIOMOraTelbHOM pacTBOpE, KOTOPbIH, ONHA-
KO, MPHAETCA NPHMEHATE OYeHb 4acTo. B Hacrosiiliee BpeMs
CYIEeCTBYeT NOKA HEMHOrO UBETOYHWX H-OBOILIHLIX XO3SIHCTB,
B KOTOPBIX MOXHO Obi0 Ob mPHOOpECTH pacCany pacTeHHH,
BeipallenHylo Ge3 noushl. [losTOoMy, OueBHANO, HeOGXOAUMO
HayYyuThCst [epeBOAHTE pacTeHHs Ha HOBHE AJIst HHX YC/JOBHS.

HyXHO uMeTb B BHAY, — a HMEHHO MO3TOMY MH! FOBO-
pUM O BBIHYXJAECHHOM peiueHUH, — YTO MOfO6HHIH NepeBOA
npeicTaBfisieT coboi NPOTHBOECTECTBEHHOE MEPOMApHATHE,
npH KOTOPOM, daxXe co6JioAas KpPaHHIO OCTOPOXKHOCTb,
Hellb351 He MOBPeRUTb KOPHEBOH CHCTEMB! PacTeHHH B To#H
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nau unof crenenn. IostoMy MBI MO BOSMOXKIOCTH HCHOJb-
3yeM TOJBKO paccany pacTeHHi c ellle He OYeHb NPOUIIHIM
KOMOM M TieXXHbIMH KoplisimH. [lepesoants cTapble pacTelius
1€ PEeKOMEeHLYercs:: JHlib HEMHOTHE W3 HHX NepeHecyr 3Ty
onepauuto GesGosie3neniio, MNOCKOALKY OGoabliana noTeps
KOPIIeHl OYeHb CHJIBLIIO 3aMensseT WM RaXe [OJHOCTHIO
MPHOCTAHABJANHBAET Bech HanabHelilnii poct. OAHako, ecaH
MO KakuM-AubGO MNPHUHMIIAM OKAXKETCs KeJaTeJbHbIM nepe-
BOA 11a BOAHYIO Ky/NbTYPy CTaporo 3K3eMIJsipa, HYKHO geil-
cTBOBaTh (o0Jlee YeM OCTOPOXKIIO M Cpa3y Ke NpPoBecTH 06-
Pe3Ky Han3eMHBIX YacTell pacTEHHA NPONOPUHOHATBHO MNO-
Tepe KOpHeH.

[TepeBon Ha BOANYIO KYABTYPY NMPOBOAHTCA CJAELYIOLIYM
NOPSARKOM: yiKe ¢ Beyepa, HaKaHylie, paccany WK MOJIOfbIe
pacTenHs cTaBAT B Ta3 ¢ BOAOM, KOTOpas AO/MKHA MOKPHI-
BaTh FOPUIKH € PacCafoi C BepXoM, ¢ TeM YTOObBI KOM 3eMJIH
AOJIIOCTbIO HachITHICA €0 H 6garofaps 3TOMY pa3pHIX-
auncsi. Ha cneayiounit nenb, NPUroToBHE GOJMBILIOE KOJH-
YeCTBO BOAM, Harpetoll Ro 35—37° B liee ONMyCKaOT KOPIH
H OYellb OCTOPOMKIIO H MO BO3MOMKHOCTH MONHOCTBIO YRANAIOT
NPHCTABUWIYIO K KOpiiaM MouBy. ¥ pactennit ¢ rpy6oéi kop-
HEBON CHCTEMOH, mepenocsiefl He CJAHLIKOM AEAHKaTIoe 06-
pawenue (Hanpymep, MolcTepa, (HKychl, (halaHTHYM
U T. 1.}, 370 cleaarth neTpyaHo. HanpoTus, TOHKOBOJOKIH-,
cTaf KopiieBas# CHCTCMa, XapakTeplias IJisl FJAOKCHHMIL, ne-
nepomui, ysambapckux ¢uanok u T. A, TpebyeT ouenb
ocTOpOXKIoro obpamenns, 4Tobul H36aBUTL pacTenus oT 6o-
Jiesneniofl 0CTanoBKU PoCTa.

O6biunas capobas mnousa JAoJKia GbiThb yAaleHa BO3-
MOXK1O TiiatenbHee. Ileso B TOM, uTo Ona COREpIKUT 311ayu-
TEJAbHYIO N0J110 JIerKopasfiaraloiMxcsl OPraHHYecKHX KoM-
NIONEHTOB, KOTOpbie NPH CPaBHHUTEAbIIO OOUABHOM CHalxe-
HHU BOMIOH B yCTalOBKAaX MJHM cocylax 6¢3 mouBs! GicTpo
pasniaraioTca # CTaHoBATCH olilytHmofl nomexoi. Jo6asum
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K 9TOMY, UTO MeAKas noupa cO BpeMelieM ofpasyeT Ha JHe
YCTAaHOBKH OCafl0K, KOTOPBIH MOXET OTPUUATEAbHO NOBAHATH
n1a becnepeboitHyio paboTy Hacoca.

Paccany, sbipallenHylo B TaK N1a3biBaeMoii cTaHAAPTION
noyse, HeT HEOOXOAUMOCTH CTOJb K€ TINATEJbHO O4YHMIIaThb
oT nouyBw. KoM B 3TOM cilyuae 1le COAePKHT HHKaKHX
GRICTPOPA3NATAIIUXCA BELWIECTB, M MNO3TOMY AOCTAaTOUHO
yAaNHTL Ty 4YacTb ITOYBEI, KOTOPasi caMma Jierko otTaeJsercs,
a NpoyHo YHRepXKHBaeMbld KOPHSMH OCTATOK KOMa MOXHO
6e3 BcAKMX Kogebanuit ocTaBHTh. ONHAKO NpH nocalke Ta-
KHX PaCTEHWH B rpapBuii B AIMKY BOKPYr Kopiie#l caenyert Ao-
6aBUTL NEMIIOrO CaMOro MeJIKoro rpaBus (B KauyecTse
¢uabvrpa), uToOBl He MOABEPraTh ONMAaCHOCTH HACOC.

OcBoGox AeHHble OT MOUBH DACTEHHA HEJIL3A HH Ha MH-
HYTY OCTABHTb JI€)KaTh PAAOM, WX HYXKHO HeMeIJIeHHO Bhi-
ca)kKHBaTb Ha MNpeiHa3HaueHHoe MecTo. Pactenns caxkaiot
TaK e, KaKk H B €CTECTBEIIHYIO NMOYBY, HO TOJNBKO HX He clie-
RyeT 06XKHMaTh, Tak KaK 3TO NPHBOANT K pasAas/HBaHHIO
u achopMauun Kopheil. BmecTo 3TOro HyXHO nocrapathen
«HaMblTh» cyGcTpat Ha kopli. HeGoablie cocyRw (Hanps-
Mep, FHAPOTOPLIKH, LBETOUlble FILLMKH W T. 1.}, KOTOpuIE
MOXKHO NepeABUraTh, 3afiHBAIOT LS 3TOM Uend BOAOH 10-
BEPXY, CTABSIT B HHMX BHYTPENHH rOpLIOK WAR CEKUMIo U
cjierka NOCTYKMBAlOT UMM O Kpal BuewHero cocyaa. [lpu
3TOM TrpaBH¥i, HAnNpHMep, B LBETOYHbIX SAIIMKax, ocefaeT
MOUTH HA 2 CM. DTHUM H ROCTHTaeTCA JyulllHil KOHTaKT KOp-
He#l ¢ cy6cTpaToM.

B G6onee kpynubix ycranoBxaX Mbl llaMbiBaem rpasuf
CHJibIION CcTpyeil -BOAH €O BCEX CTOPOIl MO HAMpaBACNHIO
K TOJIbKO YTO BBICA’KEHHOMY pacTeHHio. KoHeuHo, Bcio H3-
JUIIHIOI BOAY NOTOM yAaJflOT H3 pe3epByapa.

B cepusix ruaponoHHsix cocyfaoB OoJbliasi 4acTb Kop-
HeBO#i CHCTeMbl pacTellMii CBOOOAHO MOrpy»KeHa B PacTBOP.
3aech Mbl OCTOPOXKHO Ca)aeM pacTeHHA B choil cybcrpara
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Ha peuleTke, MpHYeM OJHOBPEMeHHO CTAPaeMCR MPOMYCTHUTH
OTAeJibHble KOPHH CKBO3b pelleTKy NO YpOBHs pacTBOpa
B pesepsyape. B. chydae HeOOXORMMOCTH cyOcTpaTr nochie
NOCAAKU pacTeHHA elle pas YBJAXKHAIOT.

Mlaxe npu oyeHb 3260OTIHBOM OTHOILEHHH K Jenay HH-
KOrZa He YAaeTcR MOJHOCTLIO H3bexxaTh NOBpeXJeHHa Kop-
Hed. [losToMy mepecakeHHble pacTeHHA CTaBRAT B TEHb,
8 NPOXJafAHOM MecTe, rlle HeT TeYeHHR BO3JAyXa, OCTaBJIRSA
HX TaM, NOKa oHH He ompaBatca. O TOM, Korja 3To Npou3ofi-
AeT, Mbl y3HaeM NO BO30GHOBHMBIUEMYCA pOCTY, HabyxaHHIO
(TyprecnieHTHOCTH) BcexX TKaHelh u BOOO1le no BceMy OGJHUKY
pactenua. [lo sToro BpeMeHW nepecakeHHble pacTeHHA He
noJIy4aloT HHKAKOrO TNHUTATEJNbHOrO pacTBOpa, a TOJIbKO
sony. IloBpexxpeHHbIe MeCTa KOpHEBOM CHCTEMbI HE nepeHo-
CAT HUKAKHX COAepXalllHX COJIM PAcTBOPOB W AOJKHLI CHA-
yaJia onpoOKOBETh.

Hacronmemy nio6HTen0 nepesos pacTeHHfi Ha BOAHYIO
KYJbTYpPY He AOCTaBUT TpyAHocTeidl. Flpu AOCTaroyHO nesH-
KaTHOM ofpauieHHH H HEKOTOPOM HaBbike ¢ 3TOH 3apauven
MOXXHO YCMEeIlHO cmpaBHTbest, OAHAaKO ropasio ueslecoo6-
pasHee WATH €CTECTBEHHbIM NyTeM H BecTH Ppa3MHOXeHHE
pacTeHHi TakKe 6e3 nouBH.

BHIPAILHBAHHE PACCAJLbI H3 CEMSAH
BE3 NOYBbI

¥ Hac yxe MMeOTCA BONOHENPOHHIlaeMble paccalHhbie’
siHKH, Tlpexnae yueM 3ano/HATL HX cyOCTPATOM, B OIMH U3
YFOJIKOB NOCTaBHM HeOOJbIIOA UBETOUHHA TOPLIOK ¢ He-
CKOJILKO yBeJHYeHHbLIM NPOTHB OOLIYHOTO OTBEPCTHEM B
poHue. OH 6yder CAYXKHTb A KOHTPOJHPOBAHUA YPOBHA
MHTaTeJLHONO pacTBopa W AJA nonosiHeHus ero yoouin. Ha
AHO fllHKa cJl0eM OKOJIO 2 cM HacbinaloT caMylo KpymnHyio
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Puc. 46. OGpaszuosnii AUIUK ANS BRPALMBAHHA PacCAAbL:

J— slpK; 2 —naesixa; J—caofl rpabum ¢ WacTHUAMH  AHAMETPOM
OKONIO 2 cMi 4 =~ KOHTPOALHHWA ropmox; §-— ypobBeHb NHTATEALHOTO
pacteopa; 6 — Meaxkuft rpapufi.

¢pakunio cyberpata. Caman Mesdkas (Qpaxuus, Tak Ke Kak
H MpH NOYBEHHOMA KYJIbType, MCHOJAb3YeTCH AJA TIPUCHINKH
cemnan. Xapaktep cy6crpara AOJXEeH COOTBETCTBOBATh pas-
MepaMm BbiceBaeMbiX ceMaH. CeMmeHa acnaparyca MOKHO,
HanpUMep, Ca)KaTb B KPYMHHN rpaBHfi, HO CeMeHa canaTa
Tpebylor camoil Menkoil ¢ppakumn rpaBua (puc. 46).

NNPOCTOH CNOCOB PASMHO)KEHHA
YEPEHKAMH

Jlns oxopeHeHHsi UepPeHKOB paccajHble RIUHKH MNOATOTaBJIH-
BalOT TOYHO TaK e, Kak H AJA BHceBa ceMAH, BecbMa xe-
JnarejabHo, 4YTO0W B 3TOM cJyvyae ALIMKH OblIH HeMHOro
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Gosiee ray6okumu. Torga B nocaegyioumeMm MoxHo Gbwio 6H
co3pate HEOOMBILOMN 3anac NUTATENbHOrO pacTBOpa B SAUIHKE
H COKPATHTL 3aTpaThl TPyna, MPHUYEM CaMu YepeHkH He Oy-
Ayt HMeTb KOHTaKTa ¢ XKHUAKOCTHIO.

- Bce ocranbuble paGoThl MPOBOAATCS] COBEPLIEHHO TaK
Ke, KakK H npu OOLIYHOH nmousenHON KyJbType. Heolxoanma
YMEPEHHOCTE MPH TOJHBAX, MOCKOJNbKY W30LITOK BOAB JAErKO
BbI3HIBAa€T 3arHvBaHve H o0pasoBaHWe MNMECEHH.

[Tocne BbiceBa ceMAH W 0O HX MpopacTaHWsA, a npH
OKOPEHEHHH IePEHKOB A0 0Gpa30BaHus KOPHEH, yBla)KHEHHE
NPOBOAAT TOJbLKO YHCTON BOAOH, TaK Kak A0 YKa3aHHHIX
¢a3 pa3puTHs nNHTaTEJNbHHE BelllecTBa He TpeOyloTCA.
Onunaxo 3atem HeoOXOAMMO HauWHATL NHWTAHHE PACTEHHH.
SIIHKK ¢ POPOCTKAMH 3aNONHAIOT HOPMaJibHBIM NMUTATEJb-
HBIM PacTBOPOM A0 MNOJIOBHHBI BHICOTH (¢JIeAd 3a 3THM MO
KOHTPOAbHOMY FOPUIKY), 2 B SALNKH C YePEHKAMH B NepBoe
BpeMs NOAAETCA TOT Xe pacTBOp, HO pa3sefeHubid B 10 pas.
Heno B ToM, 4T0 NOTPeGHOCTL YK€ OKOpPEHWBLIHXCH 4YepeH-
KOB BHauaJfle elle HeBeNHKa N, KpOMe TOrO, eliie He onpobKo-
BeBlIHe MecTa cpe3a y Gosiee cnaluix depeHkoB He OynyT
nospexXaeHb Npu cnabol xoHUeHTpauun pacTtBopa. B 3aBu-
CHMOCTH OT OBICTPOTH! OKOPEHEeHHst HEePEeHKOB, NpOTeKaio-
llero BeCbMa HEOAWHAKOBO Y pasHHIX BHJAOB H B pa3HoOe
BpeMS rojla, KOHLUEHTPaLniO NUTaTeNLHOrO pacrsopa Ha fpo-
TAXeHHH |—4 Henenb MOBLINIAIOT A0 HOPMAaJbHOM.

[lpasuno pnsa onpeneneHHsi HYXKHOro ypoOBHA NUTaTeNb-
HOrO PacTBOpa CBOAMTCA K CJHCAYIOLEMY: KOPHH He LOJIKHBI
«Kynathcsa» B pactBope. CieloBaTelbHO, HYXHO HauHHaTb
¢ TAKOro KOJIHYeCTBa pacTBOpa, uto0pl €ro yposeHb AOXOLHJ
[0 TOMOBHHH BHICOTHI CyGCTpPaTa, a 3areM MOCTENEHHO 3TOT
ypOBeHb TIOHHKATh,

Kak uvacro caeflyer no6aBasfATh NUTaTeNbHH pacTBop?
Bona ucnapsetca Guictpee, 4ueM pPacXOLYIOTCH colepixalline-
Cfl B Hel NuTaTeJibHblE BelU(eCTBA, H NO3ITOMY BO3MOXHO He-
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XKeJlaTeNlbHOe NOBHIleHHe KOHLEHTPaLUH coJieli, ecin 106aB-
JIATb BCe BPEMA TOMbKC MUTATENbHBIl pacTBop. 3allOMHUM
Ke CHIeAyIoLMil HECAOXKHBI pacueT: | r MUTAaTeNbLHBIX COJed
gocraroued anf oGpazoBaHus 30—35 r pacTHTeNLHOrO Be-
wecrpa. ClnepoBaTenbHO, €CIH MBI, HanpUMep, 3aavan 3 J
pPacTBOpa, B KOTOPBIX COAEPXKHTCH 3 T MHHEPAJIbHBLIX COJICH,
TO pacrenun moryt obpasoBartb u3 3toro 90—105 r pacrh-
TeJIbHBIX TKaHed (Had3eMHON Macchl M KopHe#). HMcxonsa u3
3TOro0, MBHl BCErjla MoXeM NPHONH3UTENBHO ONpeleNuThb, B
KaKoH CTeleHH HCMOJNb30BAHLI yXKe HMEBUIMECH COMy H He
nopa Jiu NOAJNHTbE HOBYIO MMOPLMIO MMHTATEALHOIO pacTBOpa
HJIH Ke Baxknee a00aBHTL TOJbKO Boay. [lanbHefimee pas-
BHTHE KYAbTYpHl CO BpeMeHem NoTpebyer NMHKHPOBKH H B
KOHEYHOM HTOTE TepeBaNkH B ropuiKy.

YXOJ, 3A PACCA/ION

3aece OecnOYBEHHHI!l METOA NO3BONAET OCOOEHHO CHJILHO
CHU3HTL 3aTpaThl Tpyaa. MBI MOXKeM MNOMeWwaTh ThICS4H
pacca)keHHBIX B FOPIIKH MOJIOAbX pacTeHHil B OAHny GoJb-
VIO TJIOCKYI0 BaHHY MJIH CTeJJlaXK K COBEPLIEHHO aBTOMa-
THYeCKH cHalxaThb HX BCe PacTBOPOM M3 OAHOrNO TNYHKTA
(puc. 47). IlpeuMyllecTBO MeTOfAa NEPHOANYECKOTO 3aTo-
NJieHusi, a KHMEHHO CMeHa BO3/llyXxa B Macce cybcTpara, cTa-
HOBHUTCSI OCOOEHHO HarJsifiHbIM HA TPeGOBATENbHBIX K KHCJO-
poIy MOJIOALIX PACTEHHSNX.

Hawa norpe6uocTts B paccane, BepOsTHO, He GYAeT CTOMb
G6oMbUWON, YTOOH BO3HHK/A HEOOXOMHMOCTL B ClElHabHON
yCTaHOBKE AdA ee BHIpaluWpaHud. LiBcrosomnt-nwobutens,
COOpYyiuBiiHe cebe MHUHHATIOPHYIO VYCTAlIOBKY CUCTEMBI
Péumnepa, Moryr tenepb NoparoBaThCs, MOTOMY 4TO Takas
yCTanoBKa MPEBOCXOJHO MOAXOAWT AJA BhipallHBaHHA pac-
caabl. EAuHCTBEHHOE, YTO TpebyeTcs, — 3TO CHATH BEPXHIOIO
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Puc. 47. ¥YcranoBKa BAAs DPa3MHOMKEHHA pacTeHHil, rAe THCHYH
ropmkoB MoOryt OuhTh obecneveHH  aBTOMaTHWecKofi nopaued
pacTBopa:

! — pe3aepByap < nNHTATeAbHRM pacTBOpOM; 2 — Hacoc; 3 — mofaya pactBopa;
4 — ypoBeHr pacTBopa; § — CTOK pacTBopa; 6 — kpynuwfl rpasufi; 7 — crendam
KA TOPHKOB.

TPETH CioA cyOcTpata H B OCTaNbHYIO Maccy MOrpy3HTh
rOpLHIKH HACTONBbKO, YTOOB MX Kpas OCTaBa/fUCh MO MEHb-
weit mepe Ha | ¢M Bbillle MaKCUMAAbHO BO3MOXKHOTO YPOBH#A
HKUAKOCTH (pHc. 48).

Menbllylo 4acTb ropLIKOB MOXHO NMOMECTHTb B BOAOHE-
npoHHlaeMble paccafiible SIIMHKH, B KOTOPbIX NPOBOAH-
JHcCh BLICEB CEeMSIH W OKOpeHeHHe 4epenkoB. ITpocTpancTso
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Puc. 48. YcTaHOBKA FOPIIKOB ¢ pacTeHHsMA
B paccaiHbm sliuke:

I — ampx; 2 — rpasufi; 3 — nutatreasunfl pacvsop;
(2—4 cu); 4 — nnewka; § — KOHTPOJIbHEIA TOPILIOK.

Puc. 49. liBeTounntfi ropuwiok
¢ GOKOBHIMH LpPEHa)KHHMH OTBepPCTHAMU.



MEXJAY roplikamu 3afionuswT rpasueM. B yroa, kak
H npexJie, yCTaHABAHBAIOT NYCTOH KOHTPOJbLHBH ropluox,
yepe3 KOTOpBEH TMPOM3BOAWTCA Nojada BOABY W pacTBOpa.
B coorBerctBuM C (pa30i pasBUTHA paCTEHHH HYXKHO H3Me-
HATb YPOBEHb KHAKOCTH B fillMKE, yTOoOH KOplM He ObiJH
NOrPy2KeHbl B Hee.

Ilpn yxope 3a MONOALIMH pacTEHHSIMH He clepyeT yhy-
CKaThb K3 BHAY BaXHbIi MOMEHT: OOLIUHbIE 1[BETOUHBIE
FOPIUKH ¢ APEHaXXHHM OTBEpCTHEM B AOHUE BCEraa mpHXo-
ANTCHA CTaBUThb XOTs Obl HA TOHKWH CAQH rpaBus, yTOODI
obecneunuts Oe3ycaoBHo cBoOGOAHBIH crok. Ecau takue
FOPUWIKM CTaBHTb HENOCPeACTBEHHO Ha IJIeHKy, Bcerfa
HMEeTCAl ONaCHOCTb CAMLIKOM TJOTHOTO KOHTaKTa, W TOT/a
CTOK XHuAKocTn Oyaer 3naunrenvHo 3arpyAuned. B Hekoro-
pPHX MeCcTax yxxe NPOHU3BOAAT FOPHIKH C APEHAXKHBIMH OTBEp-
cTHAMH Ha O60KOBOII nomepxHoctu (puc. 49), u ux caenyer
npeAnoYectsb A JaHHOrO cay4as.



MPUTOTOBJIEHUE
U KOHTPOJIHPOBAHHUE
MHUTATEJBHOTO PACTBOPA

IIpn xenanum 3Ty npobieMy MOXHO paspeliTh Ouelb
[POCTO: B UBETOUHbIX MAarasdilax y»Ke HMeTCA B mpoflaxe
MHOTOYUCJIEHHBlEe CMECH TNUTaTeNbHBIX COJed, HHOrga cne-
UHAJbHOIO HA3HAYEHWA, ANA BHPALIHBAHHS pacrteHHin Oe3
noyBH, YacTb WX BbinyckaeTcsi B ¢opme tabnerok. Hyxkuo
JIHUIL PaAcCTBOPHTHL TAKYKO TabneTky B Omnpelne/eHHOM yKa3aH-
HOM KOJIH4eCTBe BO/b! H IIOJIHOE NUTAHHE [N pacTEHHH yXKe
rotoBo. Jlif Tex, y KOro w#Meercsl JHIDb MajeHbKasn
YCTaHOBKa, 3TO BECbMa LeNecoO0pasHblii BLIXON, ORHAKO
MHOrHE pAaCTeHHEBOJAN-NOOUTeNH, BEpPOATHO, ¢ OOAbIIUM
YAOBOALCTBHEM OYAYT CaMH TOTOBHTb «KOPM» ANR CBOHX
pacTeHnui.

Mbl He 6ydem NPOBOIAHTE XHMHUECKHX aHANH30B H B CO-
OTBETCTBHM C HX pesyfibTaTaMH KayeCTBEHHOTO KOppernpo-
BaHHA TMHTAaTENbHOr0 pacTBopa (TO €CTb BOCNOJHATL yOblib
HCMOJMb30BAHHHIX PaCTeHHAMH 3MieMeHTOB nuTanrun). [lpu
Hebonblioh NOTPeGHOCTH B pacTBOpe AAA HAIIMX YCTAHOBOK
Takas omnepauHsd NpeACTaBJsercA H3JNHLIHel U Heuesecood-
pasHoM. .

Bsamen 3TOoro npouie NPOM3BOAHTL MOJNHYIO 3aMeHy Ii-
TATENbHOrQ PacTBOPa KaxXAHH MecAll B JeTHEe, H KaXKable
AoaTOpa Mecsua — B XoJonHoe BpeMs roma. Mcnonb3oBan-
HbI/ pacTBOp npurofleR AMs NOJHBa OOBIYHBIX CALOBbIX
rpajf. KpynHele npoubililieHHble YCTAHOBKH, HYXAAIOLLHECA
B 3anace pacrsopa, ONpeAeNifieMOM MHOTMMH ThICAYaMH
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JUTPOB, €CTECTBEHHO AOJIKHH MOAXOAHTH K BOMPOCY HHaye:
nonojHeHHe yOuAH conelt B HCTONbL3YyEMOM pacTBOpe 006XO+
HUTCA felleBhe, YeM NpHroroBieHue HoBoro. B atnx ycdo-
BHAX BMOJHE ONPaBAaHE aHaiu3bl BOAONPOBOMAHONH BOADI,
YTOOK YCTAaHOBHTbH COAEpPXKaHHE H COCTAB PACTBOPEHHEIX B
Hel peiects. COBceM He MCKIIOYEHO, YTO BOAA MOXKET CO-
JepxaTh TakHe KOJNYeCTBa KakKoro-TnGo M3 5JeMeHTOB MNH-
TaHHA PacTeHHii, YTO 3TO HEOOXOAMMO YUHTHIBATL NPH CO-
CTaBJIeHUH pacTBOpa M faXke 3KOHOMHTHL Ha 3ToM. [las uac
3Ta BO3MOXHOCTb He npéacraBnser HHrepeca. Ecau naxe
Hama roaoBaAa noTpefHOCTb B pactsope coctaeaser 1000 a4
{a 210 1OBONBHO MHOTO AAf AOCUTENA) W HAa KaXKAOM JHTPE
pacTBOpa Mbl XOTHM COKOHOMHTb 200 Mr MHHepaAbHLIX cO-
Neit (Kpaline 3aBbilleHHas BeAHYMHA) 32 cueT cojefd, co-
AepXalluxca B BOAe, TO B roa 3to coctasur Bcero 0,2 kr
cOJieH, 4TO, KOHEYHO, HHKAK He ONpaBIHBaeT CTOUMOCTH
aHaJIN30B K NOTEPH BPEMeHH. |

CaezgoBarenbHo, NpH NMPHTOTOBJEHHH MNUTATENLHOrO pac-
TBOpa MB!I MOJbL3YEMCH BOROH, KOTOPas COOTBETCTBYIOLLHMH
KOHTPOSUPYIOWHNMHE yUpeXXICHHAMH pa3pelleHa Ana Heorpa-
HHUEHHOTO TPUMEHEHHs! B KayecTBe NMuTbeBoll Boabl. K 3Tof
BOoZie Mbl 100aBAseM COOTBETCTBYIOLME MHHepasbHble COJH,
yKa3blBaembie B NPHBOAMMBIX HHXKE PEUENTaX, HO H 3TO elle
He AacT HaM YAOBAETBOPUTEAbHOrO NMHTATEABHOrO pacTsopa
H K0e-4TO HeOGXCANMO OrOBOPHTD.

pH NMHTATENLHOIO PACTBOPA

O6Gosnayenne pH — Mepa KACAOTHHIX HJN  UENOYHBIX
cBOfiCTB Kakoro-nu6Go pacreopa. Llkana pH umeer Beau-
ynnkt oT 1 po 14. XumHyeckn wucras BOga HeHTpaNbHa, H
pH ee papen 7. PactBop co snauennemM pH menee 7 Gyner
KHCAKM, a BHIIE 7 — LUENOYHbBIM.
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3uaTh 9TO Ba)KHO TAKKE W INA HAC, MOCKOAbKY B Oec-
gycAeHHBIX ONbiTax OHIO YCTAaHOBAEHO, MTO NHTATEJNbHbII
pacTBOp Ass BbipalU¥BaHHA pacreHust Oe3 noysbl AOJKeH
umets pH mexay 55 u 6,5, 10 ectb GbiTh CAaGOKHCABIM.
Ecaun 3HaveHne pH Bollle HEATPanbHOro, PoCcT pacTeHHi
o6nlulo 3aficpXXKHBaetcs, H Yem Bhilie Oyaer swauetne pH,
TeM ‘CHAbHee 3apepxka pocta. OOBACHHTL 3TO MOXKHO
xots1 6H Tem, uTo BbicOKoe 3Hauenne pH (or 7,0 u puime)
NPHBOJAHT K TNeEPEBONy Kenesa, Maprauua, ¢ocdopa, Mariis
H KaJiblitsl B HEPACTBOPHMHIE H HeycBog€Mble paCTeHHEM
coeannenust. [Mostomy Bcerga caenyer 3aGOTHTBCH O TOM,
yTo6H pacTBOp HMesA COOTBeTCTBYWollee 3HauenHe pH
(ot 5,5 no 6,5).

Ilns onpenenenna pH pactBopa y Hac B pacnopsiKeHHH
HMeeTcH fellleBoe H YAOOHOe BCIOMOraTelibHOE CPEACTBO —
peaktusdast GyMara. Hmeerca HeCKONbKO cOpTOB Takofl
€ymaru, 0 ee MOXHO npHoOpectH B CcneUHaNH3UPOBAHHHIX
MarasuHax. [Tosocky 6yMary onyckaloT B KOHTPOAHpPYEMBIH
pacTBOp, U B 3aBUCHUMOCTH OT €ro cBOHCTB Oymara OKpalilH-
BaeTcd. JlocraTouHO CpaBHHTb OKpacKy Oymard cO MIKajoi
UBETOB /NA JlaHHOH peaKTUBHON OyMarH, U MH MOXeM
cpa3y e ycraHoeHTs pH ceoero pacreopa.

[Ipamepno 75% npo6 BoawL,. HCCJeAOBaHHBIX A0 HaCTOA-
Ier0 BpeMEHU, COAEpPIKaNo TaK MHOro xapOoHaTOB, uTO
Bona ofnafana MIEJNOYHHIMH cBOHCTBAMH, TO ecTh ee phl
sume 7,0. ChepoBaTenbHO, npexae uYeM BLiCHMaTh B Hee
nuTaTebHbie COAH, HYXKHO BONY ACJUKHHM o6pasom noa-
KHCAHTD, H OJS 3TOTO NOML3YIOTCA TEXHHYECKOH CepHOH
KUCJIOTOR, KOTOPYID MOXHO KYNHTb B XO3MHCTBEHHOM Mara-
snHe. [1o6aBHB C AONKHON OCTOPOMHOCTBI) HEMHOMO KHC-
JOTH B BOAY, €€ cjaelyeT pa3MellaThb H CHOBZ ONpeNcAuTb
3HaueHne pH. Tak npoponxatotr AeACTBOBATL A0 TEX NOP,
noka He OyfeT ycTaHOBAEHO XenaTeAwHOoe 3HaucHue pH
ot 5,9 A0 6,5. [Tocne 3TOr0 MOXHO PacTBOPATHL COMH.
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[lpopepka 3Hauenns pH pactBopa HOJXKHa NPOH3BO-
BHTHCA O4YeHb OHCTPO M yacto. Mbl zenaeM 3710 cpasy e,
KaK TOABKO COJIH OyayT pactBOpeHH B TEMJIOBATOH BOJAe, H,
ecnH. HeoOXolHMO, A00aBasAeM kHCJ0TY. B manbHeiiiem MEI
no Kpaiinei Mepe pas B Heaeso nposepsem pH pactsopa;
ellle Ayullle AenaThb 370 KaXaue 4—5 Omefl, ecAH 3T0 BO3-
MOKHO. Hy»KHO BO 4T0 GHl TO HH CTaNoO NMoMellaTh PacTBOpY
npHOGpecTH llenouHble CBOACTBA H Kak pe3yabTat 3TOro Jiu-
IIHTh PACTEeHHA YAaCTH NHTATENBHHX BellleCTB.

Tenepb nam ctaHer takxkKe fACHO, NMOYEMY Mbl JOJAKHHI
OBJIH YCTPAHHMThL H3BECTH C TNMOMOIRLIO CEPHOH KHCAOTH H3
PA3NUYHBIX MaTepHanoB, HCNOJNb3yeMblX B KauyecTBe Cy0-
crpatoB (rpaBuii, mnakd). Mspectb BaAMfANa OBl Ha Hall
pactsop, capuras ero pH B wenouynyo cropony. C Tofl xe
eNbl0 TPOH3SBOAUTCA H30JHPOBaHHE COCYAOB H pe3epBya-
pos (HanpHMep, u3 Gerona). 3aboTauBble CNEHANUCTH HE
OCTAaHABAHBAIOTCA mepes TeM, uTcOul nepen ynotpednendem
HOBbIX LIBETOUHLIX FOPINKOR, TJIHHSAHBIX Ba3 U NP. BHAEPKHU-
BATb HX B CHJAbLHO Pa3BeeHHOM pacTBOPE CEPHOH KHCJIOTH
(npumepro 1:25). M nyTeM OHH NMOCTOAHHO CTPEMSATCH
NPOTHBOACHCTBOBATL HEXeJaTeNbHOMY BJIHSIHHIO 1liesoue
HA NMHTATEJBLHHR PacTBOP.

[Nonb3yach TexuHYeCKOH CepHOH KUCAOTOH, MOMHO
Bcerla kopperupoBatk pH pacrteopa, tem Gonee, 4TO MbI
peliunn peryiaspHo 3aMeHsiTb ero. MoxHO He onacatbef
Kaxoro-nu6o HakonJeHHsi CepHHX COeAHHCHHH KakK nochel-
CTBHA 3TOrO. TeM He MeHee clelyeT YHOMSIHYTb, 4YTO AAs
uamedenin pH pacrBopa MOuHO MOMb30BATLCA H APYruMH
KHCJOTAMU M [aXKe KOe-4TO BbIMTpaTh MPH 3TOM.

B nepuoa ocHoBHOro pocta — BecHO# W JIeTOM — pacre-
HUA, NoYTH 6e3 HCKAYEHHR, HYXAAWTCR B OYEHb OONLLIOM
KoJnyecTBe as3oTa. [losTomy nenecoo6pasHo NOAKHCAATH
pacTBop B 3TOT nMepHoa pa3eeAeHHOl B nponopuuu 1 :10
a30THOH KHCJIOTON, COleprkallel a30T B HUTPATHOHK QopMe.
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Liserymue u NJAOAOHOCALLIHe pacTeHUs OTAHYAIOTCS MMO-
BbIIUEHHOH NOTPEOHOCTHIO B (pocope, KOTOPYIO MBI MOXKEM
MOKPHITL A0GaBJ€RHEM K MUTATEJLHOMY PacTBOPY TexHHYye-
ckol ¢ochopHON KHCAOTH, KAK TOJNBKO BO3HHKHET HeoOxo-
AUMOCTL B HcnpasiaeHuH 3nayenHs pH. PabGotas ¢ kucho-
TamH, o0A3aTeJbHO cobalofailTe KpPaHHIOI OCTOPOXKHOCTH
H AepXute paAaoM ¢ cofoli HATPOHHYIO H3BeCTh HJH H3BECT-
KOBOE MOJIOKO AJSl HEHTPANH3ALUHH 0XKOTOB.

Bpsa nu MoKeT cayuuTbes, YTO Halll NHTaTENbHLIH
pacTBOp CTAHET CAWWIKOM KuchuiM. Bo BcaKom cayuae 3a-
NMOMHHM, 4TO B 3TOM CJIydae MOMPaBKH BHOCAT pa3BeAEeHHLIM
eIKHM Kajau, TeM OGonee 4YTO OH COAEPIKHT KaJMii — OIUH
H3 3JIeMeHTOB NMUTAHUA pacTerHH.

[llenoun Tak ke omachHbl, Kak H KHCAOTH, FO3TOMY C
HUMH TaKXKe HyXHO obpallaTbcs KpaiiHe octopoxHo. Ha
CAyyaii NonajlaHHs Kanejb Ha KOXY HIHM OACXKAY HYXKHO
HMeTb H4TOTOBE YKCYC HJH pa3BeACHHYIO YKCYCHYIO 3CCEH-
UHIO, YTOOL HEeMeANIEHHO HEeHTPaJH30BaTh 1UeNoub.

Cront Ke BaxcHHIM, Kak M onpenenenue 3naueHus pH,
RBAAETCHA MOCTOSIHHOe HaOMI0JeHHe 3a H3MCHEHHAMH KOH-
HEHTPAUHH NMHTATENLHOrO PACTBODA.

KOHTPOJINPOBAHHE KOHUEHTPAUUH
fIMTATERBHOTO PACTBOPA

Oaun useToBOA-N06HTENb, 6E3YCJAOBHO, XeNaBliHi Lobpa
CBOHM MHTOMILAM, HO HE€ AYMAaBUIHA O BO3MOXHBIX PE3Y/ib-
Tartax, cnabaun ux NUTaTe/NbHBIM PacTBOPOM, B NATb pas
Gojlee KOHUCHTPHPOBaHHLIM, YeM peKkoMmeHAosalHbIH, O
Obln1 oueHb OropueH W Aa)ie YAHBJAEH, KOrAa 3aMETHJ, YTO
ero pacTeHusi yepe3 caMmoe KOPOTKOe BpeMsl HayaJu YBsi-
JaTtbh U B KOHUe xKonuoB noru6am. M 31o B XuakocTH, Hackl-
IleHHOH nNHTaTeAbHHIMU BellecTBamu! Uto ke mpouzouno?
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Hesapaunuesifi At00HTeNb HEBOJIBHO BHI3BAA OCMOTHYE-
CKHh npouecc ¥ Habmoman ero nocaeactsus. JasafiTe u
MBl TO3HAKOMHUMCS C 3THM NPOLIECCOM.

OcMoc — ouest BaXKHHIfl AAR NHUTAHHA pacTeHHHi npo-
IeCC, KOTOPHR MH Jierko ciesidaeM NOHATHHIM, UPOBeAn He-
Goabwoii onbit. CHavana, OAHAKO, HINOXKHM HEKOTOpbIe
MPHHLUHON AJIbHBIE MOMOKeHHS. '

[TnTatenbHblit pacTBOp NOrJOLLAETCA HA3EMHEIMH pacTes
HHAMH 4epe3 HX KopHeByio cucteMy. ORIHAaKO KOPHH He MO-
TYT MOFJIOILaTh HHKAKHX TBEPABX YacTHl, NO3TOMY BCe Mh-«
HepaJibHble conH foAxubl OBITE B PacTBOpPeHHOH ¢opMe,
ons Toro 4roGel OHH BOOOllle MOrJH ObITb TOJIOUIEHH.
QaKTHYECKH MH 3HaeM, YTO MOJEKYJH BCeX COJeH, KHCAOT
H Dlesioyell pacnafaioTcd B BOXHOM pacTBope Ha etlle Gosee
MeNKHe 4YacTHubl, TaK HasbiBaeMHe HOHBL. ITOT Ipouecc
Ha3biBaeTcA HoHM3auMeidl. CJe/loBaTesibHO, MHTaTeNbHBIE
COJIR MOrAOLAIOTC pacTeHHAMH B HOHM3HpoBaHHON (opMe.

HOns naulero onbita HYXXHB CTeKAsiHHas TPyOka, Obiuuil
ny3upb U creknanHas Ganka. IlysHps HanoausioT pactso-
POM COMH, B €ro OTBEpCTHe BBOAAT KOHéU TPYOKH, H Kpas
nmy3spsi COGHPAlOT BOKPYr TPyOKH M Tyro NpHBA3HBAIOT
K Hefi. Bce 3T0 ycTpo#icCTBO MOIBEWIHBAIOT HAR CTeKJAHHON
6aHKON, HanOJHEHHOH NpPOCTOH BONCH, NMOTPYXas Ny3bipb H
yacth Tpy6kn B BOAy. Cpasy e OTMeyaloT, Ha KakoM
ypoBHe CTOHT pacTBop B TpyGke. Hepes cpaBHHTENLHO KO-
pOTKOe BpeMf MH yXKe 3aMeTHM, YTO ypoBeHb pacTBopa B
Tpy6Ke Haualdl noftHHMaThes. YeM 3TO MOXHO OGDBACHHTL?

[Tysuipp xuBoTHoro o6mapaer CHOCOGHOCTHIO JIHILD
clerka NPOTHBOAEHCTBOBATH [MPOHHKHOBENHIO BOAH, B TO
BpeMs KaK TIPOHHKHOBEHHE CKBO3b HEro 4acTHL pacTBOpeH-
HBIX cofieli KpafiHe 3atpyiHeHo. Ellie co WIKONbHOR CKaMbH
MBI 3HaeM, YTO KaXABi pacTBOpP BCeraa CTPEMHTCA CO3-
1aTh Be3/le OAMHAKOBYIO KOoHUeHTpalHio (nyTem Audpdysnn).
O6e xuakoctn (B GanKe H Ny3blpe) ¢ PasHOH KOHHEHTpa-
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usefi TakXKe cTpeMsITCA
ypaBHOBECHTb KOHUeHTpa-
umo. Kaxo#i e Bpixog Ha-
XOAMT MNpHpOJaA, €cAH ya-
CTHUbB PacTBOPEHHBIX COMEH
He  MOryT  MPOHHKHYTb
CKBO3b ny3blpb? bosee KoH-
UEeHTpHPOBaHHBlil pacTBOp B
nyssipe MNpoCTO HayHHaer
OoTCachiBaTb BOAY H3 CTekK-
AsfHHON GaHKH, uToGHl mO-
HH3HTb CBOI0 KOHUEHTpa-
nnio. Umenno nosromy ypo-
BeHb MHMIKOCTH B TpyOKe
nogHuMaerca (puc. 50).
Tonrko yro onucaHuble
npoueccH Mbl MoOMeM Hal-
JioAaTb H Ha XHBBIX KJer-
kax. [lpaspa, Mb He pac-
nosnaraeM o6opyaoBaHHEM
yuYeHbIX, H MNOITOMY HaM
NpHUAETCA OTKa3aThCd OT
OMLITOB C PacTHTENLHHMH
kNetkamu. ORnako KypH-
HOE AMLO npeacTaBAsieT Co-

Puc, 50. OnulTel N0 H3YYEHHIO OCMO-

THYeCKOro  NaBAEHHA: 66epxy —¢C

Obl9bHM MY3bIPEM; BHU3Y — C KYPH-
REIMA AfLaMy,

i — pIraTHP; 2 — cTeKnAuHan  TPYOKa;
3 — oTMeTKa  YpoBHA; 4 — CTeKAAHHBR
BaHKa; 5§ — pacTBOop coAH; 6 — Oerandl

ayablpb; 7 — Bopa; 8 — 1%-ynfi pacteop
coniH; ¥ — uacHlleHHBR pacTBOR COAM.

GOit eAHBYI0 THTAHTCKYIO JXKHBOTHYIO KJAETKY, NPeBOCXOAHO
MOAXOAAILYIO ANA AEMOHCTPALHH ABJAEHHA OCMOCa.

IOns onbiTa nHam NpHAETCA MOXEPTBOBATH TPEMS Chis
pPHMH AlilaMH, ¢ KOTOPHIX HEODXOAHMO YAAJdHTh H3BCCTKO-
BYi0 060N0uKy (cKopayny). DTo Renaercsi NyTeM OCTOPOX-
HOTO pacTBOpPEHHs CKOPJYNHl B COJNSHON KHCJOTE, pa3BefcH-
HoH B nponoputu 1 :10. B KypuHoM situe noit H3BeCTKOBOH
o00n04YKON HMeeTcs ellle ONHA MArkas oGojioyka, obaapato-
as TaKHMH K€ CBOHCTBAMM, KaK H 3HAKOMbIH HaM My3HIPb.
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Ona nosynponHuaema, H 3T0 MH celiyac xe AoKaxem. Mp
Hamo/HsieM ONHH COCYAd HYHCTOH BOROH, BTOPO#i cOCyll
1%-HbIM pPacTBOPOM COJMM H TPETHil COCYR HAaCbILIEHHEIM
pPacTBOPOM MOBAPEHHOM COMH H ONMYCKAeM B KaXKABHA U3 HHX
no siny. Uro mul moxkem Habmonath?

fhno, onyulenioe B YHCTYIO BOLY, uepe3 HEKOTOpoe
BpeMsi I1aUHET ABCTBEHHO YBeJNNUHBAThcs B OObeMe. ITO
fiBjiellHe MBl MOXeM yxe oObACHHTL CaMH: BOAA B coCyle #
JKHIAKOE BEeLIeCTBO fila CTPEMATCS YPaBHOBECHTh KOHLEH-
TpaunH. B coorseTcTBHH ¢ RelicTBHeM MOJyNpoOHHLAEMOI
nepenonku Boga Gyner BcackiBaThea B fifino. Jabnenue,
OKa3kiBaeMOe B 3TOM cilyMae H3IYTPH 11a KNeTOullylo CTeHKY
(B nanHoM cnyyae Ha MArKyl o60JA0YKY sfilla), Ha3BBAIOT
TypropoM. baaropapsa Typropy KJeTKH NpHBOAATCH B Ha-
NpAXEHHOe COCTOslNE, TNO3BOAsOLIEe  IIHPOKOJHCTHHIM
pacTeHdAM PacTH BEPTHKAJBHO.

¥ Broporo safiua B 1%-somM pactBope conu (¢pusnonoru-
yeCKH#i pacTBOp NoBapeHHO! cofH) Mbl He OOHApYXHUM HH-
KaKHX H3MmeHellM#i. DTo MO3Bo/seT chejaTb BHIBOA O TOM,
YTO pPacTBOPH B cOCyle M B fillle B OTHOUIEHHH KOHUEHTpa-
LHA, NO-BHAUMOMY, HAXOAATCA B PaBHOBECHH, NOCKOABKY
KOJIHYECTBO XHAKOCTH B AHIe He YBENHUHAOCH H He YMEeHb-
mwunock. Takum o6pa3omM, Mbl MOXKeM KOHCTATHPOBATH, YTO
o6a pactsopa O0JafalOT OJHIIAKOBBIM OCMOTHYECKHM AaB-
JieHHEeM, HJIH 4TO pacTBOpPH H3oTOHHueckHe, Kak ke o6cTOHT
neno ¢ SIRIOM 8 HACLIeHHOM pacTBope MOBAPEHHON coau?
Her comHenns —oHO cxXumaeTcs! PacrtBop nosapenHon co-
/1N, KOHEYHO, BHICACHBaeT BOAY M3 AMUA, MOCKOJLKY OH o6/1a-
Raer 3HAUMTENbHO GOAbIIel OCMOTHYECKOH cocyluel CHJIOH,
yeM MeHee KOHIEHTPHPOBAaHHbIfI 6eJ0K KYpPHHOrO siina.

Ecniv mbl O6ydeM XAaTb NOCTaTOYHO HOJIr0, KOHUEHTpA-
UHH MEANEHHO, HO HeMpeMeHHO BLIPOBHUOTCHA, TaK YTO NO
OGEHM CTOpPOHAM MOJKynpoHHuaeMmoro ¢uaubTpa Oyayr Ha--
XOIHTbCA PacTBOPbl OAHHAKOBOH KOHUEHTPALHH.
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B pacTHTéNbHBIX KAETKax BCe NPOMCXOAWT COBeplUeHIo
Tak Xke. PacTennsi, KOpHH KOTOPBIX OMLIBAKOTCH PacTBOPOM,
Gonee KOHHENTPUPOBAHHLIM, HeM COK BHYTpPH pacTeHHi,
Hen30eXHO 6YAYT yBAAATb, MOCKOJbKY MPAKTHYECKH H3 ITHX
M3BJIEKaeTCA BOJA. JTO M €CTb MpHYHIla, MO KOTOpOil na
noYBaX ¢ BLICOKHM COAEpPIKalMeM COofiell HEBO3MOXKHO Bhipa-
IUHBAHKUE DACTEHHH.

Kaxnoe pactenne ectecTBelllibiM MyTeM Bce Bpems Te-
pseT Boay 3a cueT HcmapeHud. Beaepcreue sToro konHue-
CTBO pacTBOPa 8 PacTeHHH CTAHOBHTCH, ¢ OAHON CTOPOHM,
MEHLIIHM, H NMO3TOMY OHO Heu3GeKHO AOJKHO yBsilaTh, &,
¢ APyrofl CTOPOHB, OCTaBLIMfiCA pacTBop OyAeT uMeTb (oO-
Jee BLICOKYIO KOHNMEHTPaLHIo. DTHM C03/1aeTC ONATh-TaKH
6oJiee BHICOKasl OCMOTHYECKas cocyllast cHAa H obneryaercs
HJAH YCKODPAETCS ROIMJIOLLEHHE PacTBoOpa #3 MOYBLL

Cnenaem e BLBO/bI: NMPHUrOTaBAHBAEMbI HaMH nuta-
TeNbHBIH pacTBOp Bceria AOJXKEHD WMETb MEHbLYIO KoHieH-
TPaUMIO, YeM COK PacTeHHs, MOTOMY YTO TOJNbLKO B 3TOM CAy-
yae KOPHH CMOTYT nordomatb ero. Ecan noas eoabl B MH-
TATeNbHOM pPacTBOPE B ¥APKHE JIeTHHE AIH CHHU3HTCA BCNel-
CTBHE HCAApeHuA W KOHLEHTpauMs pacTBopa (ecsiH ee He
peryaupyioT) NoBLICHTCSA, TO CO3RACTCS ONAaCHOCTL THOENH pac-
Tennit. Korga nuratenprblil pacTBop 6osee KOHUEHTPUPOBaAH,
YeM COK pacTeHHH, ol OTHHMAaeTy pacTeHud Boay. Jlaxe ue-
3HAYHTEJNLHOE MOBLILIEHHE  KOHLEHTPAUMH  TNHTATENbIIOro
pacTBOpa YiKe 3HAUHTEJbHO 3ATPYAHAET €ro norJolieHue.

B ycraHoBKe non OTKpbITbIM HeGOM, Kylla OecnpensiT-
CTBEHHO monafaeT MOXAb, NMHUTATEJLHBIH PacTBOP MOXeT
ObiTh OYeHL pa3BeRellHbIM. JTO TakXe [eHcTByeT OTpHia-
TebHO, 0COOEHHO B NpoxJalHylo moroly. Torfia ucnapexne
y pacTeHuit HACTONABKO CHH}KEHO, YTO OHH crocoBHB AOTAO0-
wath MWL lle3HaYUTeJblible KOJHYECTBA pacTBOpa, KOTO-
pule tie ofecneuusaloT WX AOCTATOYHLIM KOJIHYECTBOM MHTA-
TeNIbHbIX BELIeCTs, NOTOMY YTO PacTBOpP CHJILHO Da3BelieH.
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BriBoa u3 Bcero 31oro ¢cBOAHTCH X TOMY, 410 MH AG/IKHE
MofilepXKuBaTh  KOHLEHTPalUIO TNHTATeJbHOTO  pacTBOpa
BCerda B nipesedax ot | Ao 5 dacTeil coneit Ha thicAuy 4a-
creit Boabl (1—5 r mHHepanbHbX cosiel Ha 1| a Bomwl).
B peuentax nmHTaTesbHLIX PACTBOPOB BCEer'lla yKaahiBaeTcs,
CKOJIbKC conied AomkHo Obitb pa3Beneno B 1 a1 Boaw., Ilpu-
rOTOBJIEHHHH, COTaCHO MpeANHCaHHIO, NHTaTeNbHBH -pac-
TBOP HMeeT TaK Ha3blBaeMYI0 HOPMAJbLHYI0 KOHUENTpalMIo,
H HCXOAfl U3 Hee YCTAHABNHBAIOTCA BCE APYrHe KOHueHTpa-
UHH, KaK, HanpHMep, pa3peaeHHe pactgopa B 10 pas aan
HauaMbHOrO NepHOAA OKOPEHEHHRA YEPEHKOB.

Onpepenente KOHUEHTPAUUH MUTATEJNBHOrO PacTBOpPa
MOXHO MPOU3BOANTL C AOCTATOYHOR TOYHOCTBIO fIPpH MoO-
Momu Heboablioro npubopa, KOTOpHH MOXKHO Ge3 GonpuIux
"3aTpaT u3roToBuTh camomy. Kaxawi, uba paGora ceasaHa
¢ GONIbUIHM PacXOAOM TNMHTATEABLHOTO pacTeOpa WIH y KOFO
HMEETCA YCTAHOBKA B OTKPHITOM FPYyHTE, MOJIKEeH COOPYRHUTD
ceGe Takoit npu6op.

YKA3AHHSA 110 H3TOTOBJIEHHIO IPHBOPA
AJiA ORPEAEJIEHHA KOHLEHTPALLHH

Mub yxe 3HaeM, YTO NpH pacTBOPEHHH TOH WM HHOH COJR
B BOJe MOJIEKYJibl 3TOA conM paciuennsiorca da Gojee men-
KHE 3JIeKTPHYECKH 3apsXKeHHble FPyNabl aTOMOB HJH aTOMBLI,
TaK HasblBaemble HOHB. JJIEKTPONPOBOAHOCTL KaXAOro
pacTBOpa TECHO cBA3aHa ¢ HoHaMH. KoJsmnuecTBOo TOKa, npo-
XOARllero uepes pacTBOp, HAXOAHTCA B ApPAMON 3asBHCH-
MOCTH OT YyHCaa HoHOB. [losTOoMy mo sneKTponpoBOAHOCTH
TIUTATENBLHOIO pPacTBOpPa MOXHO CYAHTb O €ro KOHUeHTpa-
unn. MpuGop nnn onpeneneHHs KOHUEEMDAUHH, KOTOPHI
MOXKHO OXapakTepuU30BaTb KaK H3MepHTesab 3JeKTPoNpoBoAa-
HOCTH, AEACTBYEeT HMEHHO Ha STOH OCHOBE,

186



L0
-

Puc. 5l. INpu6op ans onpepenenus KOMUEHTPALHUN NUTATENLHOTO
pacTeopa: caesa — CxeMa; cnpoeéa — BHEIUHHA BHA:

! — $NexTPOAM; 2 — MHANHAMTepMeTp; J - vpamchopMmarop; 4 - pyGuap-
BHK; § - cers nepeMedoro ?xa; 6 — npepoxpanurens; 7 — peocvaTt;
— BHAXA,

HopManbhuiit nepeMerubf ToK - Hanpsxenuem 110 wau
2208 npeobpasyerca cHauana B Tpanchopmartope (u3 cO-
ob6paxeHnfi 6e30NacHOCTH MOXHO MOJb30BATbCA  TOJBKO
TpaHchopMaTOpaMH ¢ pasfesbHbiMH MEPBHYHOH M BTOpPHY-
Holi o6MoTkaMH) 8 caabHil Tok Hampsamernuem 6 B N fpo-
NycKaeTCi uepe3 npefoXpaHuTeNb {CM. CXeMY BK/IOUEHHS
#a puc. S51). Braouaemblii Besen 3a TpaHcdopmaTopom
MHJJIHAMIIEPMETD NOKa3biBaeT KOAHYECTBO TOKa, NPOoXoas-
IIero MeXAy IBYMSl KOHE€YHBIMHM 3jekTpofaMHu. Ilas - pery-
JUpoBaHUA KoJieQaHWA CTpeNKH MWIJIHaMNepMmeTpa B onpe-
BesleHHBIX Mpefesiax B CXEMY BKJKOYAETCA PeocTaT, KOTo-
pbifi MOXHO nNpuobGpectH B JIO60OM MarasiHe pajHoaeranei.

187



Haxkoneu, npubop MOXHO ellle cHaOAMTL TPOCTBIM PYOHAbe
HHKOM, 4TOOHl ero MOXHO ObiJIO BHIKAKYATE B J1i060€ BpEMS,
He BbiAePrHBasl LWITENCENbLHYIO BUJKY H3 PO3ETKH.

HpeanpsnblMu ABAAIOTCA NJAATHHOBLIE 3JEKTPOALI, HO OHH
cnuwkoM aoporu. Iloatomy Mol BocnoJsib3yeMcsi 3JeKTpo-
AaMH U3 Hepxaseloweil cepeGpHCTON CTaNH, TOYHee, TIPHFO-
TOBHM H3 3TOH JIHCTOBOH CTa/IH MONOCKH TOALWMHOH | MM,
wupuHoil 10 MM M Tako# AAHMHM, YTOOLI HX MOKHO OBIJIO
MOTPY3HTb Ha pasHyw rayOuny 40 mmM B nuTaTesbHbIH pac-
TBOP.

[Mpu mouTHpOBaHHH 3EKTPOROB HEOOXOAHMO CJEAMTL 32
TeM, yTOOB OHH BCerja OCTaBadHCh Ha PasHOM PAacCCTOAHHH
OUH OT APYroro, vHaue OyAyr HCKaXKaTbCA Pe3yAbTaThl H3-
Mmepelinna. [losToMy BnosHe ONpaBAaHO XeCcTKOE 3aKpernsie-
HHe OOOHX 3/EKTPOMIOB- HA H30JHpyoulell NAacTHHKe (Ha-
npuMep, na 36onuTe).

B xoHcTpykuuu storo npuGopa mMbl no cooOpa)KeHHAM
5KOHOMMH CO3HATEJIbHO OTKa3aJHCh OT YCTPOHCTB, BHIPABHHU-
BalolUX XonebannuA TemneparypH H HaNpaXeHHs CeTH.
[1Ipubop noaxeH CAYNKHTL TONBKO ANA OTHOCHTENbHBIX H3Me-
peHHil, H B ONUCAHHOM BHAE OH A 3TON WEeNH BNOJHE MPH-
rOZleH, €CAN TOJABKO B TOYHOCTH CJeA0BaTh NpaBUAamM H3Mme-
peHHA.

fIPABWJIA USMEPEHHUS KOHUEHTPALHH
PACTBOPA

Haur npu6op He no3poaser npou3soiuTb Kakue-in6o abco-
JICTHbIE H3MepeHHs U, CJAedOBaTeNbHO, HEe MOXeT yKasarth
KOJIHUECTBO MMEIOLUHXCS B pacTsope coneit B rpaMMax. I710
ApHOOp 049 OTHOCHI1EAbIIBIX, TO €CTh CPABHHTENbHBIX H3Me-
peiHil KOHUEHTPauWK MAWTATEJNbHOFO pacTBopa. 3TO O3Ha-
YgeT, YTO B KaxAOM chayyae Mul cpaBHHBaeM 3JeKTponpo-
BOJHOCTb HWCXOAHOTrO pacTBopa ¢ 3AEKTPONPOBOAHOCTLIO
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npobH MCNOAB3YeMOro pacTsopa, UTOOhl CAEAaTb W3 3ITOTO
CpaBHEHHs Te WK UHHE BHIBONH.

Korna npufop H3roTosaen corjacHo ykasanuam (B cO-
OTBETCTBHH CO CXeMoil), ero APHKPENnAAOT K CTeHe, rie OH
AOoJKeH OHTbL 3alHLIEH OT AeHCTBHA BAArd W co-rpﬂcenuﬁ.
Ilocne storo npubGop BKAIOYAIOT B ceTb (COTPACEHHA MOCYT
CO BpeMeHeM HCKa3HTh MOKa3aHus MHJIHAMAEpPMETpa).

[locne mpuroToBneHHs MUTATENBHOrO pacTBOpa €ro
npoby B KonuuecTse okoao 2 a nomelifaior B Goabuiyo Oy-
THIIL U XPaHAT B TeMHOM NOMELIeHHH AAA NpeAynpexje-
HHUR oOpasoBaHusn Boaopocaeil. [loka we Gyayr npHoGpe-
TEHH HeO6XOoAMMBE OMbIT H yMenHe, neiecoobpasto uacThb
HUCXOAHOTO pacTBopa pa3bGasHTb B ABa pa3a BOAOH, KOTOpan
npuMeNsjack AAs NPUTOTOBAEHHSI BCero pacTsopa, TO €CTh
CHH3HTL KOHLUEHTpauu 37o# 4actu na 50%. Kpome 3toro,
cieayeT MpUFOTOBMTE Npoly pacTBopa ABOHHON KOHUEHTPa-
unn. Takum ofpasom, B pacnopsxennud y Hac Gyaer n0-
BOJILHO COMHMIHA% OCHOBA [AJsl CPABHHTENbHHIX H3MEpEeHHIL.
Ecan nam norpebyercs uepea HEKOTOPOe BpeMs FAPOBEPHTD
KOHLUEHTPAUUIO HCNONL3YEMOro B YCTaHOBKe pacTsopa, TO
3TO Aenaercs CAeAyIOlIUM 00pasoM.

B vYeTbipe onMBAKOBHX CTaKara HaJHBAIOT MO PaBHOMY
06heMy HCXOHHOTO pacTBOpa, OOOHX pacTBOPOB, MPHTOTOB-
JeHHHX ¢ MOJOBHHHOH H ABOMHOH KOHUEHTpauHeHd W HCAH-
TyeMoro pactsopa. CrakaHel ¢ 3THMH YeTHIpbMsl Mpobamy
CTaBAT Ha BOAAHYIO 0aHIO ¢ TeMJOH BOAOH H JepXaT HX
TaM, MoKa TemnepaTypa pacTBopoB He selpoBHHTCs, Koraa
370 OyAeT NOCTHIHYTO, CTAKAH ¢ HCXOAHLIM pacTBOpPOM ROI-
HOCAT K NpHbOpy TaK, yTobu! 3IneKkTponk npubopa mMorpysu-
Juch B XHAKOCTb Ha 40 mM. Tenepnb, ecan BKAOYHTL TOK,
CTpesiKa MHJJIHAMAepMeTpa mokKaxetr Hnaauuue Toka. Ocro-
POXKHO NOBOpayHBas Py4yKy peocraTta, 3acTasisioT CTPeNKy
nepelBHHYTLCA Ha Gandkaiililee Henoe 3HadyeHue Ha LuKane
MuAauaMmnepmerpa (asa ynoGcrsa moCAedyIOLIHX OTCYETOB
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# cpastenun). Ilocne storo, He Tporan GoJiblle PYYKH peo-
cTaTa, NPOH3BOAAT 3aMEphl  IIEKTPONPOBOAHOCTH OOGOHX
CPABHUTEADLHLIX PACTBOPOB KW PErHCTPUPYIOT TNOJNYyYEHHBIS
3navenun. Ecau Ttenepr B 3ak/ioueHHe 3neKTpolsl OYRYT
ONYIUEHH B HCNBLITYeMBIH palcuufi pacTBOP, OTK/IOHEHHE
CTPeNIKH Celiuac ke MOKAXKeT HaM, ABANETCH JH 3TOT pac-
TBOP CJAHIIKOM CAA0HM HJH CJAHLIKOM KOHIEHTPHPOBAHHBIM
N0 CpPaBHEHHIO C HCXOAHbBIM M HYXHO JH MOAAHBATL K
HeMy BOAY HAH [0GaBNATH NMHTATEJbHbiE CONU. JHAUEHHS,
NONYYEHHble IS CPaBHHTENbHbBIX pacTBOPOB, MO3BOJAAIOT
Haxe HayHHawlueMy ApHOAU3HTENbHO "TOYHO, NyTEM CpaB-
HEHHA, ONMpeneNsaTh HeOOXOAHMOR KOJNIHYECTBO BOJH WJH CO-
Jeil nf BOCCTaHOBJAeHHs TpefyeMoll KOHLEHTpauuwH pa-
CTBOpa.

AneKTpoldbl JOMKHBI MOCPYXKaThCA B KaXAyio npoby Ha
COBeplIeHHO OAHHAKOBYIO TJYOHMHY, HHaue pe3yabTathl H3-
MepeHHH OYAYyT HeBepHHIMH BCJeACTBHE pa3AH4YHOA MAO-
Iany OTAAWHX ToK noBepxHocteil. TlosTomy ayuule Ha-
HECTH TIOCTOSIHHbLIE OTMETKH Ha 3JeKTPORax, urtofh pa3
HaBcerfla 3aMeTHTb U YHHQHIIHPOBaTh rAYOHHY HX MOTPY-
xeHun B mo6ok pacTsop.

[Tocne Toro kak mnl HEKOTOpoe BpeMmsi GyleM TPOH3BO-
AUTL KOHTPOJAL U KODPEKTHPOBKY KOHUEHTPALMU HALUX pa-.
GOYHX PACTBOPOB, MBI JIETKO CMOXKeEM 0OXOAHTLCH 6e3 0boUX
cpaBHUTENLHLIX pacTsopos. Beap mactepom crauosaTcs ny-
TeM ynpaxHenus!

3nect caelyeT OCTAHOBHUTHCA Ha UIKaje MHJINHaMnep-
meTpa. B nponaxe umeiorca npubGopw ¢ pasanunioit rpa-
AyupoBKoH nJia caeunanbuux uenefl. flosromy, urobu H3-
GexxaTh HefOpa3yMeHufl, ayuile Bcero BHIGMpaTh MHJIHAM-
NepMeTp ¢ HeHTPaJbHOH LIKaJOH,

[Tockoneky Bcernma MoX<eT BOSHHKHYTL HeoOXOAHMOCTb
B NoGaBieHuu K MUTATeNLHOMY PAcTBOPY BOAHW, y Hac no-
CTOSHHO AONXKHA OHTb HaroTope cJerka MNOAKHCJIEHHAR
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sofa. Ecnw 3a sTuM He cneputh, TO MH caMu GyAem BMHO-
BaTh! B CMellleHHH 3HaveHus pH.

O6nanatent HECKOJbKMX FHIPOTODIUKOB WJIH LBETOYNBIX
ALLMKOB, HJIH, HH3Y€ TOBOPS, MaJleHbKHX YCTAHOBOK, MOXKeT
€O CNOKOKHON COBECTbiC OTKa3aTbCAA OT OMPefeNeHHil KOoM-
UEeNTPalUU PaAcTBOPAa H OT H3rOTOBAEHHS TOJBKO HTO OIH-
cadnoro fnpubopa. [lpu crones HeGonbliux Macwtabax co-
BEPUIEHHO AOCTATOYHO B NEPMOAH MEXAY MOJHON CMEHON
NUTATEeALHOTO pacTBOpa MONOANATL €CTECTBEHHYIO YOHUIDL
BOJI NMPUMEPHO Kaxape 7 ABeH 4yTh NOAKHCAEHHON BOAOM.
B HekoTOpHIX cTpaHax B NpOAaNe YyXe HMEITCs TaK Hasbl-
BaeMple pH-trabnerkn, usbamnsionie Or HEOGXOAHMOCTH
paborate ¢ kuchoramu. KoHeuHo, 3TH TabaeTkn GyRyT CJHIL-
KOM [OPOTHMHM UTIpH HCIOJb30OBAHHH HX Ha YCTAaHOBKaXx
¢ GosblHMu KoaHdecTBamu pactsopa. OnHako OAHO npa-
BHJO Mbl IPHMEM K CBEJeHHI0: HHKorAa He 3alblBaTb O He-
06x0aHMOCTH KOHTposinpoBanus sHauenus pH. Jlaxe npu
MafleHbKHX YCTaHOBKAX ¢ COCYAAMH AJA OTAEJbHBIX pacTe-
HUH HYXHO MO MeHbleli Mepe NPH NPUrOTOBJIEHUH PACTBOPA
ycTanaBAHBaTb Ho/klioe 3HaueHHe pH. Ipasma, pacrenus
6yAyT HEKOTOpoe BpeMsi B,KakKoH-TO CTEMeHH NPOLOJKATb
pactu naxe npu HenoaxopsaueM pH (uuke 5,5 v Buie 6,3),
NOCKOMIBKY ellle He CO3AaHBl KCTpeMaJjibHble YCJIOBHA, HO
OHH HHKOrJAa He NMOJYYaT BO3MOXHOCTH AN MAKCHMAJbHOTO
passutua. Co3nath HM 3Ty BO3MOMKHOCTH — 3TO H €CThb LB
BCEX HALUMX YCHJRNH.

PEUENTDH]I HEKOTOPBIX NUTATEJIbHBIX
PACTBOPOB

Huxe npusonarca peuentsl HeCKOJbKKHX NMHTATENbHBIX pac-
TBOPOB, XOPOWIO oNpaBAaBlinX cebsi Ha npakruke. [lpn
U3rOTOBNEHHH OTHENbHLIX PaCTBOPOB HYKHO COBEPLICHHO
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TOYHO coOAAaTh YKa3aHHbie BECOBbie COOTHOILUEHHA.
Ownbra B8 3TOM MOMET ¢ CaMoOro Havasjda JMKBUAHPOBATH
RIAHCHl Ha YCheninoe BHIpPALIHBaHWe TeX HJAHW HHBIX pacTe:
HHil.

Peuent Ne 1 (no Tepukre}. Koautsecrea ykasauwt B rpaMmax

Ha | a BodM
Mowokanvuufigocpar . . 0,140 Cynbdat xenesa (aByx-
Kanufizana cenurpa . . . 0,680 BaJEHTHRIA) . . . . . 0,020
Kansuneman cemutpa . . 0,100 Cynsgpar maprasua . . . 0,002
Cynbpar marHna  (Kpu- Bypa .. .... . . 0,002
craamudeckuft) . . . . 0,140 Cyapdat unska . . . . 0,001

Cynsdpat meqn . . . . . 0,001

Peuent Ne 2 (no Oanucy). KoauuectBa yka3aHm B rpammax

Ha 1 a Boan
Hutpat kamsmua ., . . . 1,000 Cyantar mapramma . ., . 0,002
Cynbdar Margua . . . . 0,500 Bypa ... .. ... 0,002
Monokamiiigochar . . . 0,300 Cyabar uunka . . . . 0,001
Cynedpat ammonus . . . 0,100 Cympbay Mean . . . . . 0,001
Hutpar xenesa . . . . 0,050

Peuent Ne 3. lMararenbumit pacteop Buicweh ceapckoxossdi-
ctBentofi wxoan B8 Befienmredan (®PT), npuroraBansaembi
u3 xuMukanuit. Konuuectsa (rpaMMbi) ykasaHbl B pacyeTe Ha
500 n Bomwm. PH rovomoro pacTBopa AOBORAT cepHOf XKHCNO-
tofi Ao 3nayeHun 53—5,7.

Hurtpat xansmain ., . . 434,00 Cynsdatr aMMonHs . . 5,00
Hutpar kamua . . . . . 213,00 Bypa ......... 500
Cymbdar marmma . , . 189,00 Cynedar mapraiua . . 2,50
Monokansumitpochar . 142,00 Cynbdar umnnka 0,02
Cyasdar menesa .. . 10,00 Cyabdat meny 0,02

Peuent Ne 4 [Iurarensumit pacteop Bricwefi cenpbckoxossficTpen-
Hoit wKoAn B Bedenwtedan (PPI), npurotasinsaeMbifi n3
roToBoix yaoOpenuil., Konuuecrsa (rpaMMunl) yxasaHel B pac-
Jyete Ha %0 A soab. PH rotoBoro pacrBopa ROBOAAT CepHOfi
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kucaorofi a0 3Hadends 53—5,7. Ha xawxawft autp rorosoro
pacTBopa HeobxoauMo no6asuth I Ky6. cm pacTeopa MHKPO-
snementos Xorsanaa (cocTas pacteopa ykasaH B peliente

Ne 6).

A. Sumuuil pacreop:
Kanbuuepan cenutpa . . . 238 Cyabdar xaana n Maruus 314
Kamitvast cenrirpa . . . . 166 Xaopucroe xeneso . .., . 8
Cynepdocar . , ~. . , 274

B. Jlernuit pacreop:
Kanbusuesan cenurpa . . . 300 Cynepdocpar .., . . . 340
Kannfinan ceanurpa ., . . . 150 Cyandar kanua # varAua . 170
Cyabdar avmonna . . . . 30 Xnoprcroe xeaezo .. . ., |0

Peuent Ne 5 lMuratensnbit pactsop, onpapaaplinii ce6a Aas
rafpononkbx ycTaHosok. KosuuecTBa toneft ykasawwl B pac-
yere #a 1000 a goaw. Do pH 50—65 nomsoauts Texuuueckoit
cepHOft KuCcnoTO#H.,

Hurpar kaaua . . . . . 835 Cymedpar marsua . . . . . 85

Hurpar aMmonus , . .. 80 Cynbdar xenesa ., . . . 20

®ochopran Kucnota (Tex- Cynbdat Mapranma . . . 3,5
HHYeckan) . . . . .. 70

Ha xaxnuili auTp pactsopa HeobxoauMo aoGapuTe | ky6. cMm pac-
TBOpa MHKPO3NeMeHTOB Xoraanga. PacTsop oueHr xopoul Ana BHIpalLH-
BaHHA OryplLoBb. .

Peunent M 6. Pactsop mMukposneMentop no Xornasgy. Konsue-
CTBa yKa3aHbl B (paMMax B pacueTe Ha (8 n aucTHAAHPOBAHHOH

BOABY.
Xnopuctolli auraft . . . . 0,5 Cymdar upska . . . . . 10
Cynvdar mMenn . . . . . . L0 Oayoknuck THTama . . . . L0
Bopuana kueaora . . . . . 11,0 XaopHCTENI Mapraden
Cyaetar amovunua . . . 10 {xsyxBanentunt) . . . 7,0
XnopHcToe ONOBO Cyaepar nugens . . . .. 1,0

(nsyxBanentHoe) . . 05 Hurpar wofamvra . . . . 1,0
VionucTetfi kamut . . . . . 05 Bpomucrei wkanufi . . . . 05



MpurorapauBas nuTateabHEle PACTBOPH NO peuenram 4 n 5, neobxo-
AWMO HAa KAXABM JUTP 3THX rOTOBHX PacTsopoB Ao6GaBaath no 1 ky6. cM
pacTBoOpa MukpodneMexHtor Xornanna, a Ha KaKARMH JAMTP TOTOBLIX
pacTBOPOS, NPHIOTOBNEHHLIX no peuentam | W 2, secbma nenecooGpasno
noGasuts no 0,5 ky6. cM pacteopa XorfiaHla, coCTas KOTOPOro RpuBe-
aen Bhillle.

OrsewinBaiHe ManblX H MHHHMAJbHBIX KOJIHYECTB XH-
MHUK&JUi CcOBCeM He MpOCTOe AeJO, €Clin B PacHOpsKeHHH
HeT aHanuWTHYecKHx BecoB. [lonb3ydacey AN 3TOli uenu Xo-
3AACTBEHHHIMH BeCaMH, HHKOrAa HeNlb3sl ObiTb yBepeHHbIM
B TOYHOCTH B3BewuBauun Xxors 6ol a0 0,5 r. Iloatomy
Mbl OGoligemcs Oe3 TOYHHX BeCOB, HO TeM He MeHee
Oyfiem B3sewBath touHo. Ias 3TOrO HMeercs npocToh
nyTh.
[IpurotoBuM B aucTHANRKpOBaHHOR BOge —~0,5% -Hbil
pacTBOp BCeX COellHHeHRH MHKDPO3JEMEHTOB, KOTOphle Tpe-
6yI0TCH HaM JIMIUb B MafblX KoauyecTBax (HampHMep, XJo0-
PHCTOe OJIOBO, HOANCTHIA KaJiu#i, HHTPaAT KoGaNbTa W AP.).
Tak, ML pacTBOpHM, Hanpumep, 5 r HOAHCTOrO KaJjusa B | &
aucTHAAnpoBaHHOR Boan. Ecau nam tpeCyercsa Bcero 0,5,
T0 Mbl ipocTo Oepem n3 sroro pacreopa 100 ky0. ¢cM, KoTO-
peie u coaepxkat ToyHo 0,5 r. OTMEpHBaHHe HYXKHOMO KOJIH-
yecTBa KyOHYECKHX CAHTHMETPOB NPOU3BOASNT TOYHOM, XOTA
U JelieBOH MUNETKON HIU MEH3YpPKOH.

[onbaysace stum cnocoboM, He chenyer 3abbiBaTh, 4TO,
COrJIaCHO pelenTy NMpHroTOBAeHHs pacTBOpa XorjaaHaa, Bce
KOJIHUECTBA YKa3aHbl B pacyeTe Ha 18 a soasl. [Moatomy,
pacTBOpHB npuMepHo B 10 n BOAKl Bce OTAEABHO NPHIOTOB-
JieHHhle HaMH KOHUEHTPaThl, Mbl TOMbLKO nocle 3TOro 0BO-
Aum BOnO# OfLiee KOJHUECTBO XHUAKOCTH o 18 &

B 3akmoueHne pasfiena o mUTaTeNbHBIX pacTBOpax choe-
AyeT NMPHBECTH HECKOJNbKO YKa3aHHH, HaNpHMep, 0 faye NH-
TaTeNbHOro pacTBopa B 3uMiee BpeMs. B xavecTre npasuna
3aNOMHUM, YTO NMOYTH BCEM pacTeHUAM CBOMCTBEHEH 3HMHUM
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nepnoa noxosn. [Nosatomy coBceM He H3 coobpamennit 3KOHO-
MHH MB PacXOAyeM NHTATeJbHbLIA pacTBOp HeCKOMbLKO Gonee
CKynmo 8 XOJOLHOe 8peMs roaa, Korla OcselieHHe CraGoe.
B cepusx ruApOKyJbTYp Mbl B 3TO BpeMsi MOHHXKaeMm ypo-
BeHb nHTaTesbHOro pacteopa. [lonHywo cmeHy pacTBopa
B MePHOJ eCTECTBEHHOr0 NOKOA pacTeHHH MW MOXKeM NPOH3-
BOAHTL BO BCEX HAWIMX UBETOYHLIX YCTaHOBKax Oe3 MOYBH
gepe3 BOCeMb Heflelb, H TEM He MeHee 3TOro OyfeT BMOJHE
NOCTATO4HO.

[Tpu o6HOBMeHHH NHUTaTEABHOTO pacTBOpa, OCOOEHHO
B 3#MHee BpeMsi, Jiyyllie NOJMb30BaTLCs 4yTh NOAOrpeTod BO-
AOf, ¢ TeM uTO6L H36aBHTHL KOPHeBble CHCTeMbl PacTeHHH
OT «XONOAHOro 1OKa», Mbl yXe roBopH/n, YyTO NBETOYHHE
pacTeHHs XOPOWIO OT3bIBAIOTCA Ha TemyoBaTylo BOAy. Jlerko
AOKa3aTb 3TO Ha NPOCTOM OmblTe ¢ ABYMS HpHMepHO OAHMHA-
KOBHIMHU 1O Pa3BHTHIO PACTEHHRMH, H3 KOTOPLIX OfHO BCErja
NMpH 3aMeHe UAH MIONOJHEHHH pacTBOPa Moayuyaet momgorpe-
THIll, a BTOpLUe BCerfga JHWb TOJNBKO XOJOHHHI pPacCTBOP.
Haxe . ynuBHTeNbHO, HACKOJABbKO ObICTPO CKa3blBaeTCsi 5Ta
pasHuua.

KAKHE PACTEHHSA BbIPAULHBATD?

Bu6op pactenuii 31ech OrpoMeH, NOTOMY YTO APUHUHNHAML-
HO Mbl MOXeM BHpaluBaTL Jl0G0e pacteHHe Ge3 MOUBHI.
CinefoBaTesbHO, COBEPIIGHHO HEBO3IMOMXKHO NMPHUBECTH CNHCKH
pekomeHayemMbX BHAOB pacTeHudl. [losTromy orpanuynmcs
NPUHLHNUAJAbHEIMH PEKOMEHAalHAMU.

[Ipexxne Bcero MH yXXe 3HaeM, YTO NpH nepexofie ¢ MOY-
BEHHONl KYABLTYPH Ha BHpallHBaHHe pacTeHHHl Ge3 nOYBH
cneayeT UCHOAL30BaThb TOJNBKO paccaly. 3T0 OFpaHHYEHHe
MOXHO ellle GoJiblie paclIUPHTL, YTOOH He MPUIIIOCL Mepe-
XHBATb HENMPUITHLIX pa30oyapoOBaHui: mbl Gylem nepeBOAUTDL
Ha KyabTypy 0Oe3 nouBb TOJILKO pacTehufl, obaapawoimue
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rpy6oBOAOKHHCTON, MpOMHON KOPHeBOH CHCTEMOH, TO ecTh
TaKile pacTeHnsn, KOPHH KOTOPLIX NpH NepeBose Ha IHAPOMNO-
HUKY He NOAYYAT CJAHUIKOM Cepbe3HbIX nospexaenuit. Cpenn
APYrHX BHMOB BMOJHE HCNBITAHHBIMH SIBNAIOTCR  (PHKYCH,
BuAH (QHJIOAEHAPOHA H MOHCTepH, PpanaHriyM, XxoMa, nJiotl,
daTcun U dpatcxenepa.

Ecnu Mbl Hauupaem BuipalnHBaHHe pacTeHus s Gecnoy-
BEHHOH KyJbType ¢ CeMSiH WJH ¢ YepeHKOs, TOrja Haill Bbl-
6op, COOCTBEHHO, HHYeM He OrpaHHUUBAETCA. AHTYpPHYM
pacter nbiiHeHw M o6pasom ¥ naeT UBeThbi, KOTOPLIM MO
pasMepaM i OKpacKe TPYRHO HaWTH paBHble. Buau acnapa-
ryca (Asparagus sprengeri, A. plumosus) otuocarcs K 6aa-
rojapHediiHM pacTeRUAM Ana BbipaliBBaHus Ge3 MouYBbL
Bockosoii maroul — xoita (Hoya) uBereT HacTOALKO OONAL-
HO, 4TO 3TO TPyAHO NpedcTaBuTh. Puxycu 06pasyloT exe-
roaHo o6uuHO no 10— {3 pOCKOLIMBIX JIHCTbEB.

370 nepeuscyeHHe MOXKHO Oblao Oubl NMPOLOAXKATHL elle
noaro. Tak, aBrop ¢ 6ONbLIMM ycexoM BHIpalllHBaJ, Kpome
YHOMAHYTHX BIJIOB, KOMHATHbIe JIHNLL, acMuAHCTPY, pa3aui-
Hele GErOHHH H NAIOWH, MOHCTepY # dHJIoAeHAPOH, KOJIeYCH,
ApaueHH H WHCCYC H, KpOME TOro, pa3/iiyHble nenepoMuu H
KaKTyCHI.

Jna GoabmKHHCTBA UBETOBOAOB-NlO0HTENER MOXKET oOKa-
3aThCAl HEOXKHAAHHBEIM, YTO KAKTYChl TakXe MOXHO BbIpatii-
BaTtb 6e3 MOYBH Ha NMUTaTeNbHbIX pactBopax. Copepluenno
HeOnpaBAaHHO LIMPOKO pacnpoCTpaHeHHOe MHeHHe O TOM,
YTO KaKTycbl.MpeAnounTaloT OoJlee 3acylUIHBHE YCJOBHSL
K10 xouer ucnbitath 0co6oe yAOBOJNLCTBHE, TOMY CJelyeT
NpoBecTH ONbITH C BHpPaULIMBAHHEM KAKTYCOB HAa FpaBHH.
Korpa wain koawuiie APYy3bsi NOJAYUalOT BO3MOMKHOCTD
NMOYTH HEOrpaHHYEHHOro NMHTAHHA, TO €CThb MMEIOT B pacno-
paxXeHuU o6uAite BOABI H MUUIH, TOALKO TOTAa OHH CNOCOG-
HBl NMOKa3aTh, HACKOJbKO POCKOLUIHO OHH MOTYT pPa3BHBATH-
c. BuipauieHsule 6e3 nouBbHl KAKTYCHl OTJAHYAIOTCH TAKHM
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obuJjiieM # pasMepoM KOJIOUeK, Kak HanGoaee AparoueHHble
3aMOpCKHe IK3eMIIAPHI.

¥xom 3a KakTycaMu O4YeHb HEC/IOXKeH, HO TOJbKO ORHO
NON0XKeHHe ZOMKHO HeYKOCHHTeAbHO cOGAIONATLCR:™B 3HM-
HHe MecsUBl, TO eCTb MPHMEePHO ¢ HOAOpA A0 KOHNa MapTa,
NOJMMB KaKTyCOB MNpPaKTHYECKH caelyeT npekpatutb. O
AOJKHH 3UMOBATbH B 3aCYIUJMBHIX YCAOBHAX H JUIIbL KaX-
Abie 4—6 Hefenb rpaBHil OCTOPOIKHO YBJAXHAIOT, TaK 4Tobwl
He NPOMCXOARJO HaKonjieHus u3bhITKa pacteopa. B runpo-
MOHHBIX COCYRAX KaKTyCH AepXaTb HeJb3fl.

3aech NpUXOAUTCA CHOBA MNOBTOPHTL TpeGoBaHue o ca-
MOM BHHMAaTe/bHOM YyueTe HHIHUBHAYAJLHBIX noTpebHocTedl
OTAENLHbIX BHAOB pacTeHuil, NoaApoGHO H3NOXKEHHbe BO MHO-
THX XOpOIUHX KHUTaX no UBeTOBOACTBY. OHH AOMKHBI OBITH
ofecnedeHH TaKHMH OCBeLIEHHEM, LHPKyJAlHeH BO3Ayxa H
TeIJIOM, KOTOpbte 6J1aronpuATHH AAR WX pocTa. Torna u mMH
He OyZlleM pa3o4apOBaHHI:

Eue HeckonibKO 3amedaHHil, OCHOBaHHLIX Ha MPaKTHue-
CKOM OnbiTe H MOJNE3HHX AJA HaYHHAKWHX JobuTenei.

Tak HasbiBaeMble KaJsbuedoOuble pacTeHHS — KaMeJKH,
BepecKOBble, asajsun OyAyT PAICTH XOpoWoO TOJBKO noche
TOrO, KaK Mbl AOJUKHHM 006Pa3oM yutTeM 9Ty UX 0COOeHHOCTbD.
CrnepoBatensHo, Mbt LOMKHEL OCOGEHHO CTAPATEALHO MPOH3-
BECTH XHMHYecKYyl0 06paboTKy cyGCTpaTa KHCAOTOH MpH OC-
BOGOXK/eHHH €ro OT HM3BeCTi H YacTo npoBepsaTh pH nuta-
TeNbHOro pacteopa. 3HauerHe pH ans 3THX pacTeHuit ayviue
BCero mogfepXxuBarsL B npegedax ot 4,7 0o 5,8.

BpoMenneBble Takxe MOXHO BHpauuiBaTh 8 CoCyfax #
ycranoBkax 06€3 mouBLl, HO TOJBKO NPH 3TOM HYXKHO TOM-
HUTb, 4TO B HAHHOM CceMeHCTBe MBI B GOJbILIIHCTBE C/AYy4YaeB
HMeeM 1eno ¢ 3MH(HTAMH, KOTOpble MUTAIOTCA He TONBKO
¢ nMoMOlLLblo KopHel. Jlukopactyiuue ¢opmb anugHToB 00H-
T2l0T Ha APYrHX PacTeHHSX W MHTAKTCA uepesd auctua. [o-
3TOMY y ITHX pacTeHHH Bceria HYXXHO HAMOJAHATH BHYTpeH-
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HHe BOPOHKOBHAHBIE JHCTHA NHUTATENbHBIM PACTBOPOM, pa3-
BeleHHbiM B OTHOIIEHHH | : 10, a uX uenkue KOpHH AepIKaTb
B yBRaxHeHHOH cpele. HacTb KOpHeil Y HEKOTOpPbhIX BHEOB
TaK)Xe MOXeT NOrAOLLAaTb NHTATeNbHble BelllecTBa, HO, C XPY-
roifi CTOPOHH, Mbl yxKe 3HaeM, 4TO modana KOpHeBasn cHCTEMa
npefnoOYHTaeT BJ2XKHbe YCAOBHA.

Ecnn npu yxofie 3a pacreddaMH NPHAEPNKHBaTbCR ITHX
YKa3aHu#l, TO BPHe3HH, THAJAHXCUH, Ty3MaHHH, apere/ind,
6unb6eprun H B8ce aApyrie Gpomentesule O6yAyT pa3BHBATLCSH
o4YeHb XOPOLLO.

B saknioyenue ellle OAHO YyKa3aHue, KOoTOpoe, 0e3 COM-
HEHHA, MOXeT f0cTasuTh GoJbliOe YAOBOJNBCTBHE: B HAIUHX
ycTaHoBKax 6e3 mnoys Mbl MOXem BhipallHBaTh OaHaH
(Musu). B 3ToM ciaydae MH HMeeM [ef0 C HCKAIOYHTEAbHO
«MPUXOPJHUBLIM» paCTeHHeM, KOTOpOMY HHKOria He xBaTaeT
nutanua. Tlockosabky ero noTpe6HOCTL B asote [JOBOJABLHO
BLICOKAsS,, MPUrOTaBJWBaeMblit Ans OaHAHOB NHTATeNbHbIMH
pacTBOp Jydile BCeria MNOLKUCJAATbL A3OTHON KHCJAOTOH H
TO/MbKO 8 3HMHEe BpPeMA B BHAE HCKJOUEHHA MOXKHO NOJb-
30BaTbCA AJA ITOro cepHoOl KHCJAOTOH. Eciiu MBl yuTeM etie
H Apyrue TpeGOBAHHA PACTEHRS — BHICOKYIO OTHOCHTENbHYIO
BMAAXKHOCTb BO3/lyXa, He CJHIUKOM MHHTeHCHBHOe AeHcTBHE
COJIHEUHHIX Jaiyyefi H BO3IMNKHO MeEHbllee nepeMelleHye
C MECTa Ha MeCTO, TO yXe 4Yepe3 rog Haille «pacTeHbHUE»
AocTuruer AByxMeTposoil BbicoTh. CnefoBaTesnbHO, HYKHO
3apaHee 1103a00THTLCA O COCyAe COOTBETCTBYIOLUErO pa3Mepa
BJIf Hero.

OO0 oBomHBIX KyJAbTypax, KOTOPble MOXIIO BblpallHBaTh
B YCTaHOBKAX mMoA OTKPHITBIM HeGOM M Ha BepTHKAJAbHBIX
rpagax coGcTBEHHO OCTaeTcs CKas3aTh He Tak MHuoro. CraH-
BapTHHM pacTeHUeM SBARETCA TOMAT, KOTOPHIH HHKOTAa He
NOABOAMT, eCNN He AeNAeTCA CAUIWKOM Tpybuix omRrGOK.
Onnaxko ¥ MHOTHe Apyrve BHAHW OBOLlefi TaKXe Mopanyior
HEC HEOXUAAHHOCTAMMH, KOTOPHE HENpeMeHHo caeayer
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nepex<uts caMmomy. J{ocTaTouno nonpo6oBaTh BuipallleHHbLIE
6e3 NOYBH pelHCKy, OrypLbl HiH KOAbpadn, YTo6bl yOeAHTLCA
B ITOM,

Ewe maneko He sce sufbl PACTEHHIt HCMbITaHW B yCTa-
HOBKax 6e3 noYBH ¥ KaXXAblH, KTO NMONLITAETCA CaM MPOHHUK-
HyTh B HEH3BeAaHHMe eille O0JaCTH, AOMKEH CYHTATHCA
C BO3SMOXHBIMH olIU6KaMH. 1O, OAHAKO, BOBCe He O3HAYaer,
YTO TO WJIM ¥HOe pacTeHHe OKa3aJochb HENPUTOAHBIM AJs
BHpaLHBaHHA B GecnouBeHHbIX KyawTypaxX. Ckopee B 3TOM
c/ly4ae Mbl JiMib y6eJHMCA B TOM, YTO Halia NepBas no-
NbBITKa €03JaTb pacTeHHio NOAXOAsiKHe AAsi HEro YCJIOBHS
He ynanacoe. B mono6HO#M cUTyauBn HY»KHO XOpOILeHbKO flo-
EYMAaTb, NOJMHCTaTh CNEUHANbHYIO JIMTEPATYPy, NPOKOHCYJb-
THPOBATLCA CO CnelHanMcraMB B monpo6osath cHoBa. Co-
BEPIUEHHO He3bl0JeMOo TOJIbKO OAHO: J1060e 3eneHOe pacTe-
HHe MOXeT ObiTh BhipallleHo 6e3 NOYBH, €C/IH 3HATb, YTO ANA
sTOro Tpebyercs.

Pa6oty ¢ OpxufieAMH MOXHO HauHHaATL TOJNLKO TeM H3
JioOHTeNelt, KTO yXke pacnofaraer onbiTOM B 370k 06aacTH.
Y Koro Takoro omnbiTa HeT, MYCTb AyYille CHAa4Yana HayyUTCR
BhIpAllHBATL OpPXHAeH NPEKHHM cnocoloM U ToJABKO mocie
3TOFO MePeXOoNHT K BHIPALLUBAHUIO WX Ha NMUTATENbHLIX pac-
TBOpax. CoOoTBEeTCTBYOlUIHe YKa3aHHA MOXHO HalTH B cne-
UBanbHOA MEPHOAKHKe W B KHHIFAX O KyJbType Opxufed.

Tenepb Mbl nproGpenu Baxrefiluee cHapfKeHue, obecne-
yuBaiolee ycnex Mpr BHIPAlMBAaHUK pacTeHuit 6e3 MouBHI.
[Tpn 3TOM MBI MOGLIBANH B MPOUIANOM, KOFfla paccMatpHBau
HCTOPHYECKHe MOMEHTH, TpPOYHO CTOAAH OOEHMH HOraMH
8 HACTOAIHEM NPH OAHCAHKMH NPaKTHUeCKHX onbiToB. He cae-
AyeT Jid 3arAsuyTh H B 6yayiuee?



NEPCNEKTHBbI HA BYAYUIEE
»

Mel 6ymem BecTH cBoe «0003peHHE» ¢ COBEpIIeHHO ocoboh
TOYKH 3peHHsT — OGLeKTOM M3yyenus AAs Hac OyAeT MHpo-
BO€ NPOACBOJLCTBEHHOE MOJOXKEHHE,

Hama crapyitika 3emas AOAKHA KaKAbIH feHb KOPMHTb
Ha 100000 yenoBex GoJblile, yeM HAKaHYHe, H YXKe CEeTrofdHA
OYeHb MHOTHe OGHTATeNH IJIaHeTHl BHHYXZEHH yKJafdbl-
BATbCA CNaTh C TOJOAHBIM XedayakoMm. HeyaueuiesabHo no-
3TOMY, YTO HAllH COBPEMEHHHKH ONacaloTCs BCeMUPHOIO
roiofla B He CTOJMb YK OTAAJeHHOM OyaylueM, MOCKOAbKY
NPOH3BOACTBO TPOAYKTOB AUTAHHA $IBHO OTCTAeT OT pocTa
YUCACHHOCTH HACeJEeHHs 3eMHONO 1iapa.

BceposmoxkHBIe «3a» U «NpOTHB» Mbt 06cyxkaaTh He Oy-
AeM, OTKaXkKeMcsl TaKke M OT NEPeuHcAcHHs BceX BO3MOXK-
HOCTe#H, MO3BOJISIIOWMX B THIFAHTCKHX pasMepax yBEJHUHTb
MHpOBOe NPOH3BOACTBO NMPOAYKTOB NUTanusA. Mbl nonpoGyem
JHUIb NpoalaAH3HpPOBaTh, KAKYIO PONb 3feCh MOXeT HrpaThb
MeTOJA BHIpalllUBaHUA pacTeHui 6e3 MouBH.

Ipodeccop Boac, apTop kuuru «Pacreuns, yaoGpenus u
nHMTafue», OYeHb YeTKO Wajlaraer uMelolllHecst BOSMOXKNHOCTH,
KOHCTaTHpysa chenyiouiee:

«.llpocrefiluee W paankanbHeilllee CpeACTBO FHTaHT-
CKOro YMHOXeIHA MPOAYKTOB NMMTalHA 3aKJAKYAETCH B TOM,
YTOOB mnepeBecTH GHOJIOFHYECKYIO CNOCOGHOCTHL pacTenna —
ACCHMUMHPOBAThL YIAEKHCAOTY — HAa TEXHHYECKYI0 OCHOBY,
TO €CTh MPOM3BOAHTH H3 YIVIGKHCJOTH, BOAbl ¥ codeil 6uo-
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JIOTHYECKH BBICOKOUEHHbBle TPOAYKTH MHTAHHS B MACCOBOM
KONHUECTBe, DTHM BYAYT pasrpyXeHbl NMAXOTHbe 3eMJH H
yBeJjideHa Molaab 3eMau»,

UTo e M3 3THX BO3MOXHOCTEHl yXKe peasH30BaHO H e
Hiaer JH 37ecb peyb BCerc NKIUb O MYCTHX (paHTA3UAX?

PACTEHHEBOACTBO HA NPOMBDIIINEHHOA BA3E

Tak naswiBajcst OFHH H3 NPOEKTOB, KOTOPHIl B HEeOOABILIOM
mMacuitTabe y)ke npeTBopeH B AeitcTsHTenpHOCTh. [Haxe ne
ofsianas gapom MPOpPUIAHHA, MOXIIO NpeAcKkasaThk, YTO ONH-
CaHHble 3[eCb BO3MOXHOCTH HMeIOT HaWJyyllHe nNepcnek-
THBH [iJisl NPaKTHYeCKOro OCYilleCTBAEeHHS B GoapllioM Mac-
wtabe, nocie TOrd Kak MaTepHaJibl 4 HCTOYHHKH 3HEPTHH,
KOTOpble CNHCHIBAIOTCH TNPOMBIIINEHNOCTBIO KAK MOTepH,
RaHAYT MOJe3HOe NPHMeHEIHE.,

Bcerna u Besne, koria npu NOMOLLK Tenya NPOH3BOAKTCA
ApYroil BHA 3UepruH, OTMeYaloTCs YYBCTBHTEIbHble MOTEpH.
[IpeBpaiaior iy TenJioBylo IHEPrHi0 B IEKTPHUECKYIO, Me-
XaHHYECKYI0 WIH XHMHMYECKYIO, BCErna 3HayHTeJabHas vacTh
nepBolaYanbHO NPOH3BEAEHHOro Tena OCTAaeTCsl HEHMCNOJL-
30BaHHON M TepseTCqd B KavecTBe «TenJjonorepb». Tak, npu
MPOM3BOACTBe 23EKTPHYECKOTO TOKA W3 KaMeHHOro yIis
75—809% oOLieit 3Hepruy CIHCLIBACTCA B KauecTse NOTepb.
Tennonotepn mMel MoxkeM 0GHapyXHTb B OTPaGOTaHHOI BOJE
OT KOH/IEHCATOPOB, KyJa OHa 4acTo MogaeTcs W3 KOJOLueB
HAH pek, u ee TemnepaTypa OoJibliefi YacTbio cocCTaBJjser
20—25° T0 eCTb NEXKUT B TAKUX Npefesax, UTO ee NMPaKTH-
Yecku Gosbllle HUKAK HeJb3A HCnmosb3oBaTh. OAnako Kap-
THIIA COBEepLUIeHHO MEeHseTcs, ecjqH AR KOHAeHCATOPOB B
LHDKYJSIUHOHHOM ToKe OydeT HCMoOJAb3OBaTbcA Ta JKe OX-
JlaxaenHas Bofla. Toraa oTpaboranHas Boja MOXeT HMeTb
Temnepatypy Ao 40°,

151



¥Yxe B TeueHHe MHOIHMX J€T NBITAIOTCH KaKHM-AHGO
ofpasoM HCMNOJNL30BAThb STH TennoBble OTXOAb. K coxane-
HH10, Ge3ycrelllHO MHTaJKCh TENAOHR oxaaxiawoluesi BoAOH
oborpesaTb paGouHe H XKHAbe NoMelleHHs. JIHWL B nocaed-
Hee BpeMs yAanoCh NPHMEHHThL TEMJIOBHE OTXO0AH Anas 060-
rpeBa TemiHll C NOMOILLI0 BO3AYXOMOAOrpeBaTeNbHHX arpe-
ravos. B npHHuHNE OHH HANOMHHAIOT PaAHATOPH FPY30BLIX
aBTOMAILIHH, B KOTOPHX TeMNepaTypa oxJaXjalilef BObl
MOHHKAETCS BO3AYXOM, NPOKH3LIBAIOLKM panuatop. Paauna-
TOPY COOTBETCTBYET arperart AAsf noaorpeBa BOaAyxa, MpH-
YeM HCKYCCTBEHHO MpOoayBaeMblit BO3AYX TOMHO TaK Ke Ha-
rpeBaeTcst 1 3ateM oforpeBaeT KyJibTHBAUKOHHOE MOMelLE-
HHe. DTOT MeTOL yxKe B HOCTATOYHOH CTeMeHH NpoBepeH H,
MO MHEHHIO IKCTEPTOB, OYEHb [TOAXOAHT, BO-NEPBLIX, ANN pa-
3YMHOTO HCMOJb30BAHHUA NMPOMBIUINIEHHEIX TENNOBLIX OTXQA0OB
H, BO-BTODHIX, ANs CO3JAHHA HAAEXHKO PYHKUHOHHPYOilleH
Jlewiesoll cHCTeMbl 060rpeBa TEMJIHLL

MH yxe ynoMHHaAH, YTO TENAOBHE OTXOAH NpPH NPOH3-
BOACTBE 3JEKTPOIHEPTHH B popMe OXJaxkIaiollieil BOAK HMe-
0T TemmepaTypy okojio 40°. B AoMeHHbX meuax Temmepary-
pa oxjaxAaaioiieli Boabt nocThraer Aaxe 80° Bruino 6bl ryno
OCTaBNATL HEHCIOJNb30BAHHHIMH TaKHe HCTOYHWKH IHEPrHH.

Takum o0O6pasoMm, Mbl BHAHM, YTO TENJAHULI MOTYT
ycnemHo o6orpeBaThCf HeHCNOJbL30BABIMHMHCA paHee Ten-
JNOBLIMH OTXOAaMHM, H Osmarogapsi 3TOMy Co3laeTcs nepsast
TIPEANOCHINKA AMA KPYrJOroaoBOro CajoBOAYECKOTO NpOH3-
oacrBa (pHc. 52). KTo-HHOYAL MOXKET BO3pPa3HTbL, YTO
B cyry60 NpOMHILJIEHHHX paHoHaX CaaoBOAM OyAyT #chbl-
THIBaTh 3aTPYAHEHHA B NMOAyYeHHH TPeOyIOLUIHXCSl KOJIHYeCTB
OopraHHyeckux ygoOpenuit (HaBo3a). B pesyabraTe MexaHh-
3alHH B ropolie H AepeBHe NMOCTABIIHKH HABO3a CTaju NOUYTH
PeAKOCThIO.

Mbi yxke 3HaeM NO/KHHH OTBET Ha 3TO BO3paKEeHHe.
D10t Oege MOXHO yoneilnO TMpPOTHBOMOCTABHTHL METOAM

152



Puc. 52. PacrensepoacrBo Ha npoMHIIEHHofi (OCHOBE:

f -=3agon; 2-— razonposofl AAA oTpaloTaHyoro rasza; 3 — waakH: 4 — rasoouu-
CTHTENDbNAA YCTRHOBKA, 5 — TenJHUB; 6 — BoIAyXxonojorpeparenpHoe YCTDORCTAO;
7— Bofa AMR OXAAMAeHHA MAWHH: & — XONOAHaR, & — tenn#f: 8 — Yyrone.

BHIpALIHBAHHA pactennit 6e3 NoyBk, NpHueM npH rpaBRAHOA
Ky/AbType MOXKHO jaxKe B H3BECTHON cTeneHH HCNOJAL30BAThH
H Apyr#e OTXoAH MPOMHIINEHHOCTH, a HMeHHO KAaMEHHO-
yrojibHble IIaKH. 3Ta BO3MOXHOCTL JOBOMLHO BaXKHA, eCiH
yuecTh, CKONbKO OyaerT CTOHTHL paBHOe KoJHuecTBO NpeapH-
pPOBaHHOro rpaBHs, KOTOpoe Tenep, Moxer OpiTh 3aMEHEHO
IiJlaKAMHK CaMOTQ0 NpEANPHSATHS, paHee pacXOLOBABUIEro
CpelcTBa HA HX YHaNeHHe,

Takum 06pa3oM, y HAC ecTh TeMaHua, AeficT Bylollas 6e3
MOYBLI, B KOTQPO#, BO-NePBHX, HAXOAHT NpuMex CHHE H3BECT-
HOE KOJNIUYECTBO IJ1aKa, NMOYTH He npeAcTaBAAIOLEro HEH-
HOCTH B KaKOM-JIH60 HHOM OTHOIUEHHH, BO-BTOPp biX, 374 Tel-
NHita 0GOrpeBaeTcs ¢ MOMOLULIO NMPOMBILNEHHPIX TEMJIOBHIX
OTXOAOB, YTO NOYTY He OTPaXKaeTCA Ha NPOH3BOACTBEHHDBIX
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3arpaTax ycTaHoBKH. OlHaKO BBHIINECKa3aHHBIM ellle He 3a-
KaHUHBaeTCs nepeveHb Haeil.

Kaxaplii coBpeMeHHBI pacTeHHeBof 3HAKOM C OrpoOMHONA
POALIO YIJIEKHCAOTH (COOCTBEHHO ABYOKHCH yrjepoga) And
nHTalus pacTeHHil. B KoHuLe KOHLUOB W3BECTHO, 4YTO CyXne
BellleCTBO DacTeHHs] MOYTH HAMOAOBHIY COCTOHT M3 YyrJe-
poaa, nepBOHAYaRLHO NMOIVIOUIEHHOrO B (POPME YreKHCNOTH
sossyxa. O6uiunKIil BO3AyXx conepxkutr 0,03% sroro coenu-
HEeHHSA, U B8 HOPMAJbHBLIX YCJIOBHRX TOJIBKO 3THM H pacnoJa-
raiorT acCHMUAHPYIOIUHe pacTeHHs. CoOTBeTCTBeHHbIe Hayl-
HLIe HCCAEe0BAaHUHA NOKa3anH, YTO NPOAYKTHRIIOCT PACTEHHI
MOXeT ObiTb MOBblIIeHA MPH HeKoTopoM o6orauleHHu BO3-
AyXa yriexucaoTon, U ycuienne cHaGXKeHUs pPCTEHHH yrie-
KHCJIOTOH no3BosisieT AOOGHTLCA 3HAYHTENBHBIX NPHOGABOK
ypoxasa. Booblue nulIEbI pocT pacTeHH#i B KAMEHHOYI0/Ib-
HbLIA MepHOA, KOTNa BO3HHK/H Halild MOUIHble OTJOXKECHHS
KaMel1iOro yrjs, BepPOsITHO, CNPAaBeRJHBO OOBACHAIOT 3Ha-
YMTEAbHO OOJIBIUHM CONEpXKAaHUEM YrAeKUCJoTH B BO3AyXe
B TO BpeM1.

IMpomuiiunieHnbie rasoBole OTXOAbl, YRaNneMbie uepes
3apoackue TpyOui, coaepxat B cpeaHem 20% yrnekucaoTe i,
KPOME TOro, KpaiHe fIJOBHTHIE AA JIOAEH U pacTen’i OKHCh
yrieposa u cepHuctotii ras. Hcnonbsys TexHHueckne BO3-
MOXXHOCTH H HEKOTOpble XHMHYecKue NO3HAHHR, MOXHO NO-
Jy4aTh COBEPIUEHHO YKUCTYIO YIJIEKHCJOTY, Nponyckas rasH
yepe3 OUHCTHTENbHble KOMOHKH. Takum o6Gpa3oM, HHYUTO He
MellaeT HAM NMPeBpAaLIaTh ra3 B NPeBOCcXoAHble oBoLH. Kou-
LEHTPANHA YIVIEKHCAOTH MoXeT OLITb COOTBETCTBYIOLUHM
o0pa3oM CHHU)KEHA NOAMELIMBaHHEM OOGBIYHOTO BO3AYXa, H
B 3TOil (popMe OHA MOXET MOoAAaBAThCs B TENJAULL yepes3 yXkKe
YNOMAHYTbIe arperaThl AAs nogorpesa Bo3ayxa. Cueaosa-
TeJbHO, Mbl B TIOJIHOM CMBICJIE CJIOBA €AMHOH omepaluei pe-
WwaeM ABe 3afauyn: o60rpeBa TeMJHUB ¥ OLHOBpPEMEHHO NOM-
KOPMKH KYNbTYp ra3oo6pasHbiM yRoGpeHHEM.
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Boimenssoxennble paccysnentst LOKHB Oban O 10-
BOJIbHO fICHO NOKasaTb, YTO HCROJbL3OBAaHHE 3THUX COBpeMeH-
HBIX BO3MOXKHOCTE#H cnocofno ofecnedutsh IMPOH3BOACTBO
3HAUHTENIbHBIX KOAHYECTB CBeXKHX OBOLUEH B NMPOMMILJIEHHBIX
LeHTpax. ITH MeTokl, Ge3ycaoBHO, He PENCTABASIOT COGOM
AOMBICJIOB BO€ANHCTa, 3aHATOIO TOJILKO BONPOCOM O NMPOHS3-
BOACTBE MPOAYKTOB NHTaHHs, a, HANPOTHB, 3TO JIOTHYHLIE
paccyxaenusn cyryboro peajucra, XKeJawlliero noMoub Kak
NPOMHILJEHHOCTH, TaK H MHPOBOMY NPOH3BOACTBY MPOAYK-
TOB NHTAHUA MYTEM HKCMO/L3OBAHHUA OTXONOB MPOMDIMULIEH-
HOCTH H HCTOYHUKOB GecrosesHo H 6€3BO3BpPaTHO TEPAEMOM
JHEPrHH.

BOROPOCAH — NPOAYKT NUTAHHA
BYAYWEIO

JAns savana Me  poaKybl TBepAO MOMBUTL, YTO BOJIO-
POCIR — 3TO TaKiKe pacrenusi, oTJIHYaOlLIHecss OT Haa3eM-
HbhIX NpeXNie BCEro TeM, yto OHW HE HMEIOT KOpHeBOil CH-
cTembl. OHM NOTJIOLIAIOT nuTaTeJbHBIE DElIeCTBA Beell cBOedl
nosepxHocThio. Bofopocsn yxke B Hamiy LHM B GOJbILIMX
MaciiTabax BhIpallluBaloT B MUTATEJbHHIX pacTBopax. [lo-
CMOTPHM e, HaCKOJbKO KyJAbTypa Boaopocieli MOMeT
CMAMYHTL TPYAHOCTH C IHTaHHEM HaCEJIeHHs 3€MHOro lapa.

Bonopocsin, BepositHo, pcerfia ynoTpeGasanch B MHLLY.
Hopeexckne KpecToame, nanpuMep, 8 mnepuogn Hefo-
CTaTKa KOPMOB CKapMJ/IHBalT CKOTY BOJOPOCAH, npeumylle-
CTBelHo BUAOB Fucus u Laminaria, xotophe olin cobupaior
Ha Gepery mopa. B CILIA s kauecTse KOpMa AAsi CKOT@ MPO-
Aal0TCsl Tak Hasbipaemble OpHKeThl H3 sopopocaeil. bec-
CIOpHEIMH MacTepaMH B pauHOHAJIbHOM HCNONL30BaHHH H
NPHIOTOBNEHUH 3THX MOPCKUX pacTeHUH, MO-BUAHMOMY, BCE
*e ABAAIOTCA ANOHULL. (Hu HCKYCCTBENHO BHIPALIHBAIOT
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BOZOpOCAK HA MenKoBoabe (Hanmpumep, B Tokuickoi Gyxre)
H HCNOJIL3YIOT WX, NPUTOTABAHBAs pasfinyHeidluHM oOpasom
LJisi MUTaHKa HaceJieHuft. Xse® W3 BOAOpoOChed, Tak Hasbi-
BAeMbIi HOPM, NMOJIYYHA LIHPOKYI0 H3BECTHOCTH Gaarogaps
CBOEMY XOpPOLIeMY BKYCY H. OJIE3HOCTH.

C HeKOoTOpOro BpeMeHH yueHbhle BCeX CTpaH yaeasioT
3THM He3aMeTHbIM BOASHBIM pacTeHHAM Bce 6oJibllle BHHMA-
Hus. fnexckuii uccaenosatens Xupown Tamuita cuuraer
JaXKe, YTO «BOJOPOCIH Bar<Hee, YeM aToMHas 3Beprusi». OH
O060CHOBEIBa€T 3TO CBO@ MHEHHE, NMepeyHCARss MHOroYHcaAeH-
HBlEe LeHKble CBOACTBa BOJOPOCAEi.

[1pn coBpeMenuom noso)keHHu Beliefi U3 BOAOpOCJeEi,
€C/IH YYMTHIBATL TOJILKO Ba)KHeHIline NpOAYKTH, MOXKHO Npu-
roTaBJHBaTh CJeAyiOlllHe MPOAYKTH NMHTaHus: xJyeb, oBOLLH,
CyNK, MapMenasn, SIHYHBIH NOpPOIWNOK, LIOKOAAN, a TAKKe NH-
WeBOA NeA, XeJaTHH, TONNWBHHE Macia, TKaHH IR OAeXAL
H MEIUKOBHHY.

llenenanpaBneHHoe pa3BefieHHe BOAOpOCAeil HHUEM He
orpauniuBaerc. OHH pa3MHOXKAIOTCA HEBEPOATHO ObICTPO.
[lo nauHbiM ONLITOB OAHOI HCCJAEAOBATENLCKON CTaHLHM,
MOXXHO, HAMpUMep, PACCYHTHBATL He YIBOEHHe 3eJeHOH
Macchbl BOAOPOCHH XJope/in Yeped Kaabie 24 uyaca npH
OGnaronpuUsTHOM OCBElLEeHHH U o0ecmeueHHH NHTATEJIbHBIMU
BelllecTBaMH. HTo 3TO MOXET 03HayaTb, HETPYRAHO YBHAETH
NpH MaTeMaTHYECKOM Moacyere.

CoopyXeHHe coBpeMeHHON <«dalpuku BOAOpOCAEH»
o4ueHb HecnoXKHO (cM. puc. 53). Ins nuraHus Boaopocaedt
TpebyeTca NYLIb yXKe H3BECTHHH HaM NMHUTaTeNbHBIl pacTBOP,
a TaKxKe yrJIEKHCNOTa, KOTOPYIO Mbl MOXeM MOJlyYaTe H3 ra-
30BHIX OTXOAOB NPOMBILIJIEHHOCTH HJH H3 APYrHX HCTOYHH-
xoB. [lpy nOMOLUN CONHEYHOro CBETa HWAH e HCKYCCTBEH-
HOro OCBeuleHHA (B HOYHOE BpPEM# WUMH B MepHoAbl HeHAlT-
HOH NMOrofiH) BOAOPOCJH CTPOAT H3 3THX HCXOJHBIX BELLECTB
OpraHuueckHe coefiRHeHUuA (PKHPH, GeNKH, Kpaxman H T.A.).
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Puc. 53 3amonckad ycraHOBKa AJNR BHpalllHBAHHA BOAopocHefi:

I - rasronspep BAR YPAEKHCHOTH; 2 — pesepByap ¢ nOHTaTelsHBIM PacTBOPOM;
& — nepexkayusaoif Hacoc; 4 — KCTOYHHKH HCKYCCTBEHHOrO cBeTa; § = mpoapag-
Hbhle peaepByapel ANm BHPALMBAHHA; 6 — NoMellleHHe AAR nepepaloTKH,

B coBpemeHHbBIX yCcTaHOBKax nuTaTeNbHbili pacTBOp
B NPO3payHHX KyJAbTHBALHOHHHIX KaHalaX <«3apaxaetcss
BOAOPOCAAMH, NPHHYAHTEIbHO LHPKYAHPYET B 3aMKHYTONH
cHCTEMe H MOCTOfHHO CHabaerca U3 OcOOHLIX BMECTHJIHIL
HEOOXOAUMBIMH COJIIMR M YIJAEKHCAbIM ra3om. DonesHn u
NapasuTbl, MOTYL(He MNOBPEAUTb BOAOPOCJH, HCKAIOYAKIOTCA
6naronapa H3ONAULUHOHHBIM MEPONPHATHAM H MOryTt OHITh
JlaXke MOSIKOCTBIO JIHKBUAHPOBAHLI A00aBNEHUEM K MUTATe be
HOMY pacTBOpY H3BeCTHbIX aHTHOHOTHKOB. DTHM obecneyu-
BAETCs BO3MOXHOCTE OecnpennTeTBeHHoro H Haubodee nb-
HOro PpocTa BoJOpOCen.

IMpp xwu3HM Hamero NOKOJEHHA KyJbTypa Bogopocheh
ellle HE CTaHeT KOHKYPEHTOM TPaliHUHOHHOrO 3eMIeReNHA,
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OJIHAKO OHa yxe cefiluac BMONMHE MOMXET 3aKPHTb HEKOTOphIe
npobess B8 ofecneyeHu nuilel, a B ¢1a60 pa3sBUTHIX U Nepe-
HaceJeHHBIX 06JacTAX — CO34aTh AONOJHHTENbHHE pe3epBhi
npolykToB nutaHusa. Kopoye roBops, ona cnoco6Ha «pasrpy-
3UTb MAXOTHbIE 3eMJIM ¥ YBEJHYUTH NAOLLARbL 3eMJH>.

O6a 3TH NPOH3BONLHO B3fATble NpHMepa fACHO MOKasH-
BAIOT, KaKHe BO3MOXHOCTH MOBCEMECTHO OTKPHBaeT uefioBe-
YecTBY BHIpallliBaHue pacTeHHI Ha NHTaTeNbHOM pacTBOpe.
310 06CTOATENLCTBO JOAMNKHO ObITH CTUMYJOM INisl Hac, uBe-
TOBOJAOB-JIIOOHTENEH, CaMUM COOPYXKAIIIUM MOoAoGHbIe yCTa-
HOBKH, NOCKOJNbKY BHIpalUHBAaHHEe pacTeHHH O6e3 NOYBHI
NOMKHO NOCTaBJAATH HaM He TOJIBKO yIOBOJNLCTBHE. ¥ Hac
HMEETCH BO3MOXHOCTb, HCXOASl M3 NPHOOpPETEHHOro OMNbITA,
MOACKa3blBaTh YYeHbIM-HCCAELOBaTeNAM HOBbie HAEH HJH
Raxke CnocoGCTBOBaTh OTKPBITHIO COBEPLIEHHO HOBOFO Ha-
npasiesds B pa3BuTHU. Beln MeTon Bbipawusanusa pacre-
HHA 6e3 noysbl BOOOLIE TO/NBKO ellle pa3BUBAETCR H B HEKO-
TOPLIX OTHOWEHHAX MOYTH HE UCCAeloBaH.

Mut npriMeM K cBefleRuio ciosa npod. Bertre:

«Ecny Mbl XOTHM BHIOpaTbCA U3 3aTHILUBH BOAHBIX KYJib-
TYp, TO ceiiuac JOMXKHa ObITh HayaTa OYEHb HHTEHCHBHAA
KponoTiausasa paboTa Ha Inpovakuled ocHose. OHa AOMNKHA
GBITh HaueJeHa He TOJNbKO Ha AeTalbHYIo npopaloTKy MeTo-
JIOB KYJbTHBHPOBAHHS, HO B CaMORA TEeXHHKH BOAHOH KyJib-
TypH. B 3ToM 06sactH 6oabluoe 3HAYEHHE WMEET YBJIGYEHUE
JIOGHTENEN MeToMaMy BOAHBIX KyJbTYP, TaK Kak JobGutesb
MOXXET HaKaNHBaTh 3HAHHSA, NOAb3YACH HEGOAbLIKMH JIETKO
o6o3peBaeMbIMH YCTaHOBKAMH, U 3aTeM NPEAOCTaBAATb CBOH
BbIBOAH B pacnopspkeHde Gonbiuux NpefnpUsiTHH, KOTOpLIE
HE B COCTORIHHK SKCIIEPHMEHTHDOBAThH B CTOJb GOABIIOM MAC+
wrabe Ha cBOWX GONbLINX YCTaHOBKax»,
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