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[lewartaerca no NOCTAHOBAEHUIO
PedakyuoxHo-usdareAscko2o0 coseTa
Jewuncpadekozo yHusepcurera

B Kumre wsnaraotes  OCHOMbl COBPCMEHHBIX  MEro-
J0B IIPOMBILIJIENNOTO BHPAUIHBAHHA pacTennii 6es MOYBH.
OnwnesinaloTes pasfHyHble  THNBL  YCTAHOBOK, HPHBOLSATCH
pCLeHTH NHTATCJLILIX pacThopos, ocofeHHocTH yxona 3a
PAcTeHHAMH NPH BbipawHBaHHH Ges mouskl, MOAPOGHO H3-
JAraloTest MCTO/L KONTPOAS 38 XHMHYECKHM COCTABOM MH-
TaTe1LNoro pacTeopa.

Kunra paccuntana Ha aiponoMos, HayuHBX Co-
TPYAHHKOB, CTYACNTOB CCALCKOXOAAMCTBEHNBIX BY30B 1
Guogornuecknx (PaKyaLTeTOn VIHBEPCHTOTOBR, yuuTeneil u
MOGUTENCH pacTenHeBoacTsa.
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BBEREHHE

Bupawwusanie pacrenuil Ge3 noyBH Ha PacTBOPAX NMHTATEAbHLIX
covieid — MeTo He HoBHIA. On Gnin paspalortan B Pe3yAbTaTe TLUA-
TeALHOTO H3YYCIHA MHTaNHA PACTEHHH Clie B KOHUe MPOIINOIO CTO-
Aerns. C Tex nop BHpaMIuBanyuc pacrcHuit G6e3 nouBH — B BOAHBIX
HAH NecHaHbiX KYJALTYPax ABJAACTCH HEOTBEMJASMON NPHHALICHK-
HOCTRIO MalopaTopuil, HIYUAIOLNIX CaMEe pasHooOpasHhie BONPOCH
MTHYAHHA pacTeHuit.

Joaroe BpeMst BupaillHBaHHe PAcTCHHA 6e3 NOUBH OblAO OueHb
TPYROSMKHM, HO NDHMEPHO TPHALATE AET TOMY Ha3an B HeM OhAH
cfleNaHLh TaKHe 3HAYHTENLHbe YNPOLUEHHA, YTO €ro CTand mpeana-
raTh AAS NPOK3ROACTBE, rAC 3aMeuaTCNbHBIC NPEHMYWECTBA 3TONO
MeTOAa MOPAH Gbk MPHUHECTH HEMANYI0 NOJNb3Y.

Ilpu BepamuBaHuu pacTeHuit 6e3 NMOUBLI A& BOLKBIX PACTBOpaX
HAA HCKYCCTBEHHBIX cyBeTpaTax MOXKHO NONYYHTE OYeHb BHICOKHE
ypoxan; ofopyaosaiie, B KOTOPOM BHPAWNBAOTCA PACTEHHA, MOX-
HO MerKO RPOCTEPHIHIOBATE H TCM YMEHBLUIHTL ONacHOCTh 3afoncpa-
KHS pacTeHuil, nopaxenua WX Bspeautensmu. Tlpr srom cnocobe
KYALTYPH He HYMHW HH OPTauKYecKHe YAOOpeRHs, HH NOABO3KE CBe-
Wefi 3eMIH; HaKOHel, YacTh TPYJOEMKUX MPOILeCcCoB [IPH BHpaIIHBa-
HHH pacTeHH#t MOXKeT OBITh aBTOMATH3UPOBARAH.

Bce 3Th nmpeumyluecTBa AesaioT BHLIpallliBaHHe PAcTeHHE Gea
o4yl 0CO02HHO WEHHRIM B TEMTHUYHBIX XO3AHCTBAX, PACTHONOMEHHLIX
B 30He KPYNHLIX TOPOAOB HAM B MeCTaX, ric OOLIYNHLIe ADHCML Bhi-
palHBalKA pacTeHHil HeOCYLIeCTBAMM,

Mertoatl BoipawuBanuA pacTeHull 6e3 NOYBE! B HACTOALNEE BPEMA
JOCTATOMHO XOpOLIO pa3paloranrbl H MOTYT OHTH PEKOMEHAOBAH




0 MEPUROLO HCUBITALLED B HPONSBOACTRe. JTiH dCHLITAHKR NPHRK-
MilorT y wac n Colose 1WHPOKHI pasMax. Oftako A0 Cero BPCMCHH Ha
PYCCKOM SabIKe e OBI0 HBARNHO W 0AROre  NOAPOSHOTO  PYKOBOA-
G, TAC G OL1 B3IMKeILE BUC OTUOCSICCH CI0RA MATEPHANRM.

Jamyasy KiuHra CTPOMKTCH 3aNONHHTL CYLICCTRYIOUIMG  npoben.
o aperenayst 1a BeuepibRA0myK HOANOTY, 0HA NPEACTABAACT €O~
GOt (ONWTRY 000GILITE KAK OTCMCCTROM ML, tak 11 sapyOoxemm
OUBIT BLIPALUKBAHKSI pacTeiuil Ges N0UMDLL Ba WCKVCCTRCUHEIX  €y0-
CTIATAX W BOLHLIX PACTRORAX M 1eM OQJNCTUNTL H YCKOPHTL BHeape-
Ithe $TOMG UCHHOTO, KAk 1AM KAXKeTCH, MeTOIA 8 POH3IBOACTRO.

Crenransiaa rfrasa 10ocBsUleNna MobnTensM, B KOTopol oOHR
MOTYT TARTH BCC HCOOXANMELEC CHCACTI 110 YCTPUNCTRY 1 UPHMOeIe-
(M0 MEJKUX YCTAHOBOK JMS1 BRPALLIBAILNS UBCTOR H uBOUICH B AD-
MalllieM GLITY.



NIABA T

BO3HHKHOBEHHE METONOB BLIPALUUBAHHA
PACTEHHUR BE3 MOYBDI, HX PAZBHTHE
H COBPEMEHHOE COCTOAHHE

BosgensipaHHe pacTeHHH H3JaBHA CBA3AHO ¢ NOYBOH, KOTOpas
HMeeT OUEHL CAOMHEI COCTaB U Pe3KOo Pa3jIHU3aeTCA HA OTAEAbHBIX
noJisiX fAaxe NG CBOEMY BHeHIHeMy BHAY. YeM H RaK muTaercs pacre-
HHMEe, AOAr0 OCTARAJNOCH 32rafkofi, HHTepecywlleli AHTAHBHEA yu
seMaenenbla. PaspellleHne 3TOro cAOKHOIO U HHTEPECHOIO BONPOCA,
COCTABJSIOILETC OCHOBY PA3YMHOro BHIpALIHBAHNS pacTeHHil, norpe-
GoBaZo Duelb MHOTO BPEMEHH — OHO CBA3AHO C PA3BATHEM OGHIHX
XHMHYECKHX 3HAHHIL # paspaboTKO# METONOB KOJHUECTBEHHOID AHA-
JAH3a.

[Iuranue pacrennit nMeer pBoicTBeHHy0 npupody. M3 yraexwc-
JOro rasa, Ho3AyXa M BOAH ¢ MOMQILLK JAYUUCTO SHEPrUH COJHUA
pacTreuHs cTPORT YIMIEBOAH — CBOIO Opranuyeckyilo nuuy. M3 mousH
OHH NOAYYAIOT HApPSIAY ¢ BOXOH MHHepaabhble cond. B mpouecce nwi-
XateipHore o0MeHa K3 3TOH HHIUHM — YIJIEBOJAOB H CONed — pacTte-
HHA CTPOAT BCE BellieCTRAa CBOETO TeNa.

o stHM 0COGEHHOCTAM NPHEATCO Pa3NH4YATh BO3AYINHO-CBETOBOE
NHTAHHe PACTCHAUH, B OCHOBE KOTOPOrQ JI€XKHT (POTOCHHTE3, H KOpHE-
BO2, HAH MHHepallkHOE, KOTOpPOe B OOBIYHHX YCNOBHSX CBA33aHO C
NoYROM.

HCTOPHA H3IYYEHHA NUTAHHA PACTEHHH

Hetopua m3ydeHud nHUTAHKA PacTeHHH OUeHb ROYYHTEJNBHA, OHA
HATMSAHO PUCYET Te TPYJAHOCTH, KOTOPHie MPHILAOCE HPeoAoneTh HA
TYTH CO3JaHH$ COBPEMCHHBIX MCTOROB BHIDAUIHBAHKA PACTeHWA, mo-
IBONAILHX NOAHOCTHI0 YIPARIATL HX MHTAHHEM.

B cepeante XVI B. o Opannuu nospuiocs couHHenne Bepaapa
TMManucen (Palissy, 1563}, cnennanicra cTeKOAbHOTO B TOHYAPHOTO
Aesia, B KOTOPOM OH BUepBLIe YKa3ad, YTO BO BCEX TeNAaX MPUPOAM.

B TOM MHCJC H B DACTEHHAX, HAXOOATCA COAH HJIH PACTBOPH: COCH.

KOTOpBIC OCTAIOTCH MPH  CRKMCAME TPABL & BHAe 3oabh Bomp-ku

NPCXKHEM OpeAcTaBaAeHHsM Tlanucen yTBCpMXAaa, YTO HMCHHO COne- /
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IHE BEUeCTBA, NAXOASILRCCA B IOURE H B HABOLL, HCCGXORHMBL  AJst
HTanRHAs pacTenufl. Mueay, poickazamiele Tlanyecn, 6mau BCKope
3a6LITH. _

Cnycts Maora aet N3nceTHB TOAAAHACKIE CCTCCTBOHCTEITATEN:
Ban-Teasmour (Van-Helmont, 1639) snepsuwe npuGeraya K nocra-
nosxe onuita. eaas yorasosuTh, 3a CYeT Yerc pacTer pacTerue, O
NOCAAHN B TAMHAMWEA cocyl, colepmwanmuii 90 ko noysm, WROBYIO
BCTRE BecoM B 225 ko n peryaspuo noausan ce zogod, Yepea nars
JIUT PACTEHANE H 10MRA OLAN BaRCCns  oTacasro, Okasanocsh, uto
uBa secuna 77 ke, npuiaBus noutu 70 Ko, TOMNA Kak NouBa noTepsna
i Bece seero 57 2. Ha ocnoBannn cBoero onmra Ban-Teanmont 3a-
KAIOHHA, ¥TO {IPHBCC MBLI NOAYUCH JAMllL 33 CYCT BOLL!, KOTOPOH OH
I0AHBAN, @ He 32 CYCT NOUBH, 'KCTOPAs HC YyYAaCTEYET B IHTAHHW pa-
crennin. PaGora Ban-TennMonrta coctaBuia ociloBy ANst Tak Ha3H-
LaeMOA BOAHOR TCOPHH NHTABMs PAaCTCHNWH, KOTUPAST ACPHKAKACH
LOBONBHO JoaToe BpeMa. CoyeTs UCCKOALKO BeT aHIJHACKKA (bH3nk
Bofiar (Boyle, 1661) uosropua onurwk Ban-CeanMonta ¢ THKBOH H,
HORYUHB TAKOR MC DC3YILTAT, NOOTBCPURA NPABWILUGCTL  BOAHOH
TeOPRH. ORNAKO 3Ta TCOPILI N MO YIOBACTBOPHTL.  WPAKTHROB,
TAK KaK [PH BBIPALLIRAIIHNN PACTCHHA OHNM 1IC TOALKO NOJUBAJH MX
BOAOH, HO MONLIOBANUCH NABOIOM W APYTHMH  yACGpCHHAMH, TPH-
(aBxa KOTOPBX K NOUEC UICH3MEHHO TTOBHINANA YPOXKAH,

B 1695 r. B Anrany OLwin ONYGAUKOBAELL Pe3yALTATH  ONBITOR
Gorannka Byasopra (Woodward, 1699), xotoporoe nexoropue cus-
TAIDT POACHAYAJALINKDM MCTOAA BOAHLIX KyALTYp. On  entpamusan
NPOPOCTKH MATH B BOJAC, B3ATON H3 PA3MUYHKX HCTOYUHKOB, Yepe:
77 AMcit pacTouyst 6LAN  bapewiclbl. OKAlanoch, UTO MATA  AYULIC
BCCTO PoCAa b BOAC, K KOTOpoil OnJ0 inGasneno 42 2 XKupHojt cano-
voii semad. Oxa npuGaghnack n pece Ha 17,9 e. Ha pononpopornoit
rofe npasee Gwv paseny 8,6 5, a wa  goxnuesod — Beere 1,0 20 3t
OULIT ORPIBEPIAN BOAILYIO TCOPHIO DNTAHHA PacTeHAll, HO OCTalHCh
nezaMeucHHEMH. [TostoMy 1A npoTamennd novuty 100 aer soguan
TCOPHA UMENa [MHPOKOC PACHPOCTPAHCHHE, XOTS W HC COGTBETCTBO-
BiAA NCKOTOPBEIM MPAKTHUCCKIIM TIPACMAM BO3ACAWMBANNA DACTUHHI.

He Oura ouclennl n HeKOTOPHE VKA3QHUA O NOAL3E OTAEALHBIX
MIHEpaAABLHBIX COACH Mg pocTa pacTeidll. Taxk, ewe r 1656 r. naybep
{Gilauber, 1656) BEIACAR/ H3 NOYBLL, B3ATCH TTOT [12BCCOM, FAC CTOAM
CKOT, GoALWOE KOTIYecTRO cenyTprl. 1o ero Muenlo, conuTpa ofpa-
ACBAAACH K3 HNILA CKOTA, T. €. CORCPIKHTCH B PacTeNHAX M, MOMET
GLITL, COCTABAHCT OcUOBY IX pocTa. CBOC MpeANcAGKClHe O HPORE-
PHA va onkTe, AGCARANS CONITPY K UDUBE, H NOJAYUKHT MPHRPOCT Ypo-
was. Fom (Howmwe, 1757) na ocioBaNng ONLITOB ¢ PaCTCHUAME NPH-
HICH K BLBOAY, ST JTSL N VCHUIRINro PUCTA 1e00NOIRME KaXHARD:
coan, flenaomasies (Dindonald, 1795} nokasmean neuGXoaKMOCTD
YIOUPOPHUKHCALIX  Codieil.

Jlast Tore urobul BIECTN SICHOCTL B 3TOT BAMHUME N Kpafiue sany-
ranieil wonpoc, n 1800 r. Bepanickan akageMis nayik o0bHBHIA
' |'||l§_\'])l' HA VIV IY ]'r.’lfll)Tj.' O NCTOMHNHRAX MUTATCALHLIX BCLILCLTR
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Zna pactennit, [pemmo noayunn Wpaaep, KoTOPEI, onHAKO, 3a10H-
[IaA E CBOMX OMbITAX CTAPYH KBOAHYID TEOPHK) THTAHHS PACTEHHNY.
Yrto ®e Kacaercs coqeli, 1o Illpagep yTeepxaan, uTO pacTeHus
CAMH ¢O3A10T 30Jbitblc BCUECTBA B PC3yAbTaTe CBOEH KH3HOICSH-
TeALHOCTH K TOTOMY HE HYRHAAWOTCH B ADOABKE WX H3BHE.

Jas onpoBepkeHHA BOAHOA TeopHH MUTAHHS PAcTEHHN IOHEIO-
Guanuch HOBEIE 60Jee TOUHLIE MCTOIHYCCKHE NPHEMB, KOTOPHIE ObRIH
nnepeLc npuMedenln Burmasom n Tloascropdom {Wiegmann u. Pol-
storf, 1842) numne B 1842 r. Oux ynoTpeluan aas BHpPALLHBAHWUA
pacTeHnl OSpe3KH NJTATHHOBOU NPOBOAOKH, KOTOpbie TIOMHBARAHN BO-
J0#, ounlientoli nytem neperoHku. Kpecc-canat, AoCesHHWIA B Ta-
KHX YCAOBHAX, pPOC JHIOb A0 TeX OOpP, NMOKA He GhiH HCNOJb30BAHH
nee 3anackl CEMEHH, M 3aTeM ROrUG, To Me MofAyunJoce B ODBITAX €
¥BAPDNEBHM NECKOM, NPeABAPHTENLHO MPOMBITHIM KHCAOTOR AN yaa-
JEHHS BCEX PACTBOPHMEIX B BOAE BELIECTB. DTH OLBITH ACHO NOKa-
3aJH, UTO OJHOWH BOAH AnA ofecnmeucHH® HOPMAJALIIOTO pocTa pacre-
HAH HELOCTATOYHO. :

Hapany ¢ BoaHo# Teopreit nutanus pacrenni s XV p. passu-
RAaeTCH i 'IIOJIY‘-]EL‘T ]lIHpOKOC pacrlp()t:'rpzmcnne I‘)’MYC(]BBFI TCOPHA.
3aluTHAKI 3TOTo B3rAfa CUMTANH, 4TO OPTAHHYCCKOe BeIll2CTBO
TQNA PACTEHHA CO3MAETCA HE TYMYCA, 2 MHUCPANBHEIC COAH, POJL
KOTOPWX HeBD3MOXKHO GBN0 OCTaBHTL Ge OGBACHEHWH, ABNAKTC
BO3OYAHTENAMM, COOCOOCTBYIOHMH NVUGHMY YCROCNHIO NEPerroil-
NBIX RODICCTB,

I'yMycoBas TeopHs HaWna MHOTO cToponpnudKos, OQna Ayullle yBS-
3MBANACE € APAKTHUECKUMH [PHEMAMH RO3ACHWBAMHSA DACTCHHIA,
ofnpasakLiBaNa WHPOKOe MpHMeHeHHe HaB03a B KavyecTBe yAoUOpeHHA,
ofbaAcHAIA, T0YeMY Ha KHPHOH, GoraToll neperuoeM nOUBe DACTEHHH
JalOT 3HAYNTeNbHO GOJbIHHH YpoXKaH, yeM Hd CepPoM CYREMHES HIN
mecke. OQHAKO M FYMVCOBAS TEOPHSt NUTAHHSt PACTCHHI ABIAAACK
cOBepLUEHHO HeBepHOH. ['yMYC He ABAACTCA AJSI PACTEHHH NHTATENB-
HHM BELIECTBOM, a CaM O0pasyeTcH 13 Tena OTMEPWHX pacTenul, Ho
AJIA TOCO, YTOOBI NOHATL 3TO, HGH?‘IB.UGI-[..‘THCI.. JIOJITHCG TOALI.

Hanbiefiltuid ycnex B H3YYeHNNH NHTAUHA PACTCHHN ObLA LWEJIHKOM
00YCNOBAER OTKPBITHEM (DOTOCHHTC3A, JEKAHMCTO B OCHOBC BOANYLI-
HO-CBETGBOTO THTAHKS PACTEHHH, M MIAVUCHHEM TOH POAH, KOTOPVio
OH HTpPAeT B NOCTPOEHHA VPOMAH.

Onuaxo npeanosoxenne, 4To BCe OpPraHudecKoe BellleCTBO pac-
TCHHH CTPOHTCA H3 YIJSKHCJAOTC TA3a BO3AYXA, K23a[0Ch HENpABLO-
ROHDGHHM, " nonagxoﬁnnoc&. MHOT ACT RNOCAE ET0 OTKPLITHA %
TOTO, YTOOH 3Ta BEPCHSA NMPHOGpena oHnKaAbLHLIN XapakTep. Mune-
PanbHas TeOpHA IHTAHHA PACTCHHIl B ce COBRPEMEHHOM BHAe Obiia
BNEPBHEC BHICKA33HAa HeMeUKHM XHMHKOM HOctycom  Jlubnxom 5
1840 r. B ero KHurc «XHMHS H e¢ NPHMCHCHHC B 3EMJEACAHH A (H-
anonorun». ConocTaBuB GoABLIoe KOXHUCCTBO AMANHIOR PACTEIHII,
MpOBeIEHHBY K TOMY BpeMeH#, JIHGHX NpHINEA K BBIBOAY, uTO M-
MEHTE!, COACPMAULHECA B 30J€. PACTEINA NOTAOWIAIRT U3 NOVYBM i
BHAG MIHCPAJALAGY COJACH, JTH  BOICCTRA HCOGXOHMBM LIS 1=
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MANLHOTO POCTA PACTCHHN, H HX HEAOCTATOK B NOYBe AOMKEH BOC-
NOJHATECA NYTEM BHECCHAS YROGpeHHIL

B coonx o6odwenuax JIn6ux (1936) ve yuen, canako, poas aso-
Td, KOTOPHil He YCRAUBAGTCS BREICIIMME PACTCHUSIMH U3 BOIAYXE, HO
e COACPIKHTCA U B 30MI¢, TAK KAK COAH €ro [PH NPOKANHBAHHA pas-
NMAraloTea ¢ BHACNeHHCM rasoofipasHoro a3ora. 370 Jocagroe of
CTOATEALCTBCG HE TPHHCCAC  YCIEXAa MUHCpaNLuLIM yYAODPeHHAM,
KOTORHC BICPAWC HAYAA BWIYCKATL JIHGHX, H O0KOAESAN0 Bepy
B Cro yveHHC.

HC,IIOCT&[O[ILEC 3BCHO B MHI[C]}&J’[bHOﬁ TCOPHH NHTAHHA pa-(:'reuui%
socienuun Byccenro (1936), B regenue MHOCHX MeT NPOBOIMBILHL
OMbITE, B KOTOPEIX MOABOIAHALCA GaHAHC NMHTATENLRENX BEURECTE, BHO-
CHMIX B NOUBY ¥ BHIHOCHMLIX W3 HCe BMccTe ¢ ypoxaem. QcoGerHo
CF0 HHTEpECOBAJ BONPOC, OTKYAA pacTeHHe uepuaeT azor, Ou Bhpa-
IUHBAJ CBOM PACTEHHA B TPOKANEHHOM KBADLUEBOM IecKe, NPHOAB-
99 K HeMy HeoOXOAHMOE &30THOS NHTAHHE B BRI MHHEPANbHHX
conefi, Ha ocHoBaHMH 3THX ONLITOB OH ApHILCA K 3dKNWNYCHHHY, uUTO
pacTeHHst H A30T NOJNYYAKIT He M3 TyMyca, a B Baje CEANTPSH, T. €.
H3 MHIEPANLHLIX COMCH.

Tax, renuainkbimu 06o6wenvame JIuGuxa u padoramu Byccedro
GLWT HAHECEH COKPYUIMTCNLHHR YAAPD TYMYCOBOH TCOPHK MRTAKHA
pacrenni. OTHBIHC BOCTOPMOCTBOBANA MUHepANLHAA TEOPHH, CO-
I'MacHO KOTOPOﬁ OpradHyeCKHe BeilleCTBa He HYXHB AAA OHTAHHSA
JEJICHBIX pac*reuuﬁ. Pactenue CaMg CTPONT OpraHuideckoe BellecTnd
H3 YIVICKHCAOTO T334 K BOAR C [TOMOMILI0 HEPTHH CONHEUHBIX Ayuel,
IOTACILASMBX XNOPOPHINOM, 2 3ONbHMC BEIIECTBA ¥ a430T Yephnaer
H3 NOYBHW B BuAe coneil. Uto Kacacrest BOAHON TeOpHH, TO OHa oTna-
qaa cama coGoR Kax Mc COOTBCTCTBYIOILAS MHOPHM (akram, uabmo-
NABLUIHMMCA K2K B NPaKTHKC 3eMJICACTHS, TAK H B MHOTCHHCJACHHBIX
anpiTax. Posb BOALl B U311 PACTCHHE OUCHB BEJHKA, HO HMEET CO-
BCeM HHOH xapaxTep. Boxa, HMIpepHBHO HCNAPAACH € TIOBEPXHOCT
pacTeHHii, MPEAOXPAHALT HX OT MeperpeBa, a B CBGeM ABHKEHHM
Clioco0CTBYeT - NCPCABMIKEHKIO [THTATCABHLIX COViefl, TOrOUeHHBINX
KODHCM, BO BCC OpPTaHn pacTeHRH.

PAIBHTHE METOLOB RLIPAHNIHBAHHWA PACTEHHA BE3 [OYEBH

3ona, o6pa3yiolnancs IPH CKUIAHHU PACTEHMIL, T. €. Te COJH, KO-
TOphle TOTAOTHAO PACTeMHC H3 NOUBM (33 HMCKTIOUEHHEM a30Ta).
HMeeT CIOMRHH cocTas, Hekorophe CONM NONAnaT B Hee CAYHAMH-
10, HCCMOTPA Ha CBOHCTBEHHYIO PacTeHHAM H3OHPATENBHOCTH NPK
HX norziollieHdH. [lng BHSBICHEA POVIH OTACNLHBIX 30JLHEIX 3/1eMeH-
0B B OMM3IHM pacteHHll MPHILAOCL MOITOMY NPOLERATL OTPOMHYIC
KDOMOTAHRYIO0 pafoTy, B KOTOPYIO BKIOUHANHCE YUeHEIE BCETO MHPA.
JLas moaobuniX OINLITOB PACTCUKS BHPALIHBAAKCL B [JATHHOBBX
UHUAKAX, B TNPOKAACHHOM H [NPOMBITOM JHCTUANHPOBAMHOH BOHOR
KBAPLEBOM MeCKC WAH B APYFOM XHMHYECKA HHEPTHOM MaTepHakie,
B KOTOPHI BHOCHIHACHL Pa3AHYHLIC COAHU. DTH ONHITH NO3BOJAKIH YCTA-
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HOBHTb, MTO ANA NATAHUA pacTennil alconoTHo HeoOX0AUMMB a30T,
ibocdop ¥ cepa, Kanui, KAJALUHA, MATHHE H XEJAC30, H OHH He MOTY1
OLTh 3aMedHeHW APYTHMY BellecTBaMH. M HaCKOMBKO BaeH aaor,
NOrJIOUAeMHit PACTEHHAMHY B OTHOCHTEAbHO GOMBLIHX KOJNHYECTBAX,
HACTOABKO Ke BAXKHO H Melle30, XOTA KOJHYECTBO elp, HYXKHOE pac-
TCHHIO, B COTHH H JaXKe B THICSUH pa3 MeHblUe.

Bupaniurauue pacTeuuid na TRCPAOM KHepTHOM cyBcTpaTe BMe-

CTO TIQYBW AafieKo He BCerAa YAORJETBOPANo HCCAefoRaTenecil. ITH
cy0CTpaTel AaBafAH HeKOTOPOC KOJHUECTBO PACTROPHMBIX BelleCrs
(necok), WK OYeHB AOPOrd (MNATHHOBHE OMUAKA) H He NO3ZBOAAAH
NPOH3BOAKTL TOUHBIX HAGAOAEHH# 32 NHHAMUKONH MOCAOIMEHHA OT-
ACABHBIX HTATEABLHLIX 3A¢MenToB, Topasgo Jerue okasanoch pado-
TaTh C MHIKOH CPeloH, ¢ PACTBOPAMH [WTatefbHBIX coacid. Bony
MOMHO GHAO NETKO OYHCTHTH, a MUTATENLHBIE pacTeCp B AGoh Mo-
MEeHT HAMEpHUTH, B3STEH H3 Hero ofpefefeHHHH o0beM [ aHaJNH3a
H TPOCTHIM NMEPECUeTOM YCTAHOBHTL KOAHYCCTBO MOTJCIMSHHLIX Be-
UIECTR.
Bonnas kysastypa pacTeHHil SBMAACE NOITOMY HOBHIM 1WACOM
BRepCAd HA OYTH H3YYCHHS MATAHHA pacTenHit. OORMMH B3 DCPBBLIX
MccJieponateneli, OCROMBLIHX 3TOT HOBEWA METOXR BLIPAIIHBAKRHA pac-
TeHHA, GHAM HeMmeuxnii Gorauuxk Cakc (Sachs, 1882) « arpoHoM
Kuon (Knop, 1868). 3anaua oxasanacy tpyauoil, B Tewense 9 aer
Kuonm HonbiTHBag pasanunbie KoMGUEAUKY Conel, U TOAbKO B 1868 1.
eMy YIAJ0CE MOAYYHTH MONOMKUTCABHBIE PC3YALTATLH — BHIPACTHTL.
PACTEHHE B TAKMX HEOOBUHLIX YCJOBHAX H3 CEMEHH A0 TOJHOIO CO-
spesauun. C 5THX nmop OHIHOAOTH ¥ arpOXHMHUKH BCEro MUpa He
MPeKpaliaioT NOJALI0BATECH METOAOM «BOAHOH KYJbTYDLI» B CBOHX
OTIHITAX.

[IpuMcHeRHe BOAHOH KYALTYPE M OCOBOH BBICOKOR OYNCTKH MH-
TarelLHBIX COAeH NO3BOAWIOD YTOUHHTE YHCIO MUTATENALHNX 3JAeMeH-
TOB, HeOOXOAHMBIX A7 pacrTeHuft, HX DKa3afoCh 3HAUHTENLHO GOJb-
Mle, yeM AYMAJH panbllle. 3TH JONOAHHTENAbHBIE NHTATGJARHHE 3he-
MeHTH, HeoOXOAHMOCTh KOTOPMX OOH2pymeHa B NOC/TelHee BPEMA,
HOCAT H23BAHHe MHKPO3JIEMEHTOB, 3TOT TepMHH NpAMeHAeTCA MOTO-
MY, YTO KOJHYeCTBO HX, HEoOXOAMMOe IR HOPMAJILHOTO PAIBHUTHS
pacTeHHii, YpeIBLUAiHO HE3HAYHTENbHD. K QHCAY MHKDOIACMEHTUSB,.
6e3 KOTOPEIX He MOXET PA3BUBATHCA GOABLLWIMHCTBO pACTEHMH, OTHO-
CATCH, B YACTHOCTH, Maprauen, 60p, UUHK, Mellb H MOTHGICH.

B Pocchn GonblUloe BHEMAHHE BOAHBIM KYJALTYPAM pACTeHHH yAe-
Nad 3HAMCHHTHE uccnegoBatedab dortocyuresa K. A, Tamupases
{1948), Koropnit BnepBble A/ NPONATAHALL HAYUHBIX OCHOB MHHC-
pajdbHOH TCOPHK MHTaHMs pacTeHMd oprarusopan B 1896 r. va Hu-
JKErOPOACKOA PMADKE LIHPOKHH 1MOKA3 OMBLITOR [0 BLIPAILKBAHHIO
pacrenkit Ha BOIHEIX pacTBOpax cojei.

[Ipomonmartencm gena, navatoro K. A. TuMmpascebiM no na-
CAKJAEHHIO BereTanHonHoro Mcroa B Poccuu, 6utiun akax. . H, IMpa-
HuIHKKOB (1952) ¥ ero wkosra, cACAABUINE BErCTAUHOHHBIK MCT0A
opyaueM yraylaennoro nosgains npoGacMnl MUHCPANLIOrg mn"y'
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g pacrerui. Mnoroseriune paGorer /. 1. [paunmnsxopa axecail
MHOTO HOBOrQ B HORUMALIIC HNPOLLCCCA 304LNNDCL HIITAIMS R ocobennn
wioTiore ofMena y pactensit. OHa spauunreasio yray6unm u apnoa-
BHJAIN OWTORE O e B)’L‘('(‘II[‘U 0O CpﬂBllHT(‘J’!b!lOﬁ NEHIGCTH AMMHAYHOIO
0 NITRATIGIO A%QTA AN TRTAIMG PACTCIRE.

POIHHKHOBEHHE METOOA BHPAUIHBAHHA PACTEHHRM BE3 NOYBLL
B NPOMBIUNEHHBX LEJAX

¥mc serope, nocde Tore Kak Krony yzanoch BLIPACTHTE B BOA-
JUR RYALTYPE XOROIo NA3BATLIC pacTennyg, 610 JaMeYCHO, ¥To B
PILAC CAYYACE POCT PUACTCHHUR HA NIRTITCALNMN PACTRERAX OL OUEH:
oM. Tak, HoGG: (Nobbe, 1864) = somnoii xysauType noayukn
pacTenust rpemitxn Beeod B 120 2, a R ueae soc pactenni Gua 25 e
(JANO PACTCHHE OBCA K BOANGE KYALTYPe pocTirano seca 194 2,
A BB ALCHNOr Ita oropoadei none peciao w206 0

Tem 1o mence n TOHCTHIC MEOUDX MeT 3TOT MOTO OCTABaAJACH JHUIL
weToAoM Haywnare neciacgordnis. [puanna story Gueaa npexae
RCCrO 8 ere Goanlsoll TPYAoeMEaeT,

Brpaugianue pacreunit 3 semilax pactsopax vpebosaio 6oae-
iore susManus o xu0otw. JUis AymHero RUHTARTA co Cpostod KopHK
PACTOMINT WCANKOM NUTPYRALICH B ANTATCALRNG PACTION, OHX MOT-
AR NIOAYUATE B STHN YOTORITAX B HAGOHIHN BOTY 0 €0, 110 ACTILITH
i AJTH l}i.'.prlﬂ NCANCTATER B KHCGAGPOIC, pacTROPUNOCTL KOTOROTC B
HOOC  OYCUTL NICRCANKRE, HrgBia MOAACPRATE HOPMAALHME ABIXBHHC
FOPHCIE THITATCALITRI DACTROD IMIHXOARAOCER CORLERICBIO HpOAYRATEL
BOALY NOM, CMCNRTE ¥ CBOXIH WIH BLDAIMUBATL PACTCHHA B TOKC
NUTHTEAL IO PACTROPA - - NP HEHBCPBIRNOs ¢ro olinepacuii. He-
COXOANMO GUD KAKAYID HCZGMK) NPOBEPITH KUCADTHOCTL PAcTBOPD
1 COITHOTCTBYIOIN KM Oﬁi’lﬁ.’iﬂﬂ BL HWCTIPABJATH, TAK KAK IPKH OALURNE-
OHBAHIH B OCAAROK BLNAZAAHR CON thorhopa H KeA3a, 2 PAcTCHHN
cTpaganw or 1y iteAoetatica. KpoMe Toro, ¢cMcHa Craporo paetsopa
HA HODLK 20REKNE (LA (IPOIIBOANTRCR HC PEXCE ERYX DA3 B MocdAn.
Bce nepouneAcHinle OBEPAMIL HACTOILKO YEAMKININ YX04 38 pac-
ICHHAMH, 17 B HCCACIOBATONLORHX IHIETHT)-"‘."EI,‘( A5 OﬁCJT_\,'}KHBaHH‘H
Kaxasy 200 cocyios ¢ BOONOA KYALTYPOI BLIZCANACH CACUHANBHEI]
veacser. Tlpn dovvioewin Maneired nedpexitosty B yxone pacte-
ius raGan. MamoGacnusiMy 06BCKTAMII NPH- BOIPALIKBAHAN B BOJA-
uoit Kyavrype Gun xykypyaa u oBec. Hexoropwme pactcHag, oco-
Hene TaKie, KOTepPLe 00pa3yloT KOPMCnAoAH, 'POcCAM B BOAROH
KYALTYPC ouent maoxo. JeIroc BpeMs HH HCCAGAOBATCAAM, HR arpo-
HOMEM 110 MPHXOJHNA MBICAL O TOM, 9TO MOXHG OYReT BHpALIABATE
noactiuM o6pasoM pacTelliin 243 NPOH3BOACTBCHHLX ucten. Oa-
Hakey K HACTOSINCMY ‘B[l(.‘Mk‘!llr[ HOJAMKCHHRE KODPQLUILBEM Oﬁpaaou H3MC-
HILTOL .

Hamnman ¢ 1929 r, na Xaandopraniekeh arponomuueckodt cran-
uki upageccop Kepnre  (Gericke, 1929, 1945) craa npuMensT.
BOABYIG KYRUTYPY ANH BLPLILNBAOEA PAcTONKl B KOMMEPWECKIN
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nesnx, HH‘{TO}KHH(‘ HiMEHCHUR B TOXMHKe KJACCHYECKOH BDII.HD;[
KYJAbTYPM CECNANY 5TOT MCTOA BhIpAlHBAHNS Gosce npocThiM. Kop-
HAM DacTeHH HYXRO GBINO CO3AATh Te Ke YCAOBHA, YTO K B XOPO-
wWeil TeMBe — OCYIMICCTBKTL K HHM  AOCTYN OAHUBPCMCHHO BOXH H
ATMOCHEPHOrD KUCAODOAA. JLA  HOCTHRKEHUS 3TOrG AOCTATOUHD
SHAG NOrPY3HThL KODEHL B TIIHTATEABNHIE DAcTBOP HE ULENHKOM,
& JIMIUL HA ORNY TPUTH H APCACXPAIHTL €70 OT NOACHXanA%. HKephke
33KPLINT COCYA € MHTATCALHLIM PACTBUPOM, KAK HDLIUKOH, pelletoM,
HETIOJAHCHEBIM PRXALIM METURHAAOM, KYA3a BHCAMHBANACHE paccana.
Kophy pacresnsi npopacTajii B COCYA ¢ PACTBOPOM H NOAYUaNH OA-
HOBPEMEHHO BOMY, COMIH 3 KICAOPOD BOIAYXA AJis AmXauns. Taxoc
OTCTYDACHHE 0T KJACCHHCCKOTO MCTORE BbipalUnBaHHA DACTCHHR B
BOOHON RYALTYpC CAeRas]o 3TOT cnocol BHPAILWBAHUA NPOCTHIM 1
nosBoAKAG Gy oCoBOre TPYAA NONYYHTL GaCHOCNOBHLIC YPOXKAH.

B 1937 r. no niuctpykunn JKepHke B Jloc-Aumcaoce Guwna no-
CTPUCHA CHCLHAABHAA TCRMKLA, BHpalicikbie M8 Hed TOMaTh 10-
C¢THTAAW 8-meTpopul sBucoTe. C KaXAOro PAacTEHHA CHIMAAOCh 49
12 x2 TomaTos. lopaxann cRoeli FPAHLHOIHOCTRIO # RWPIULCIILL
B BOOHOH KyALTYpC TalAKH, 2 BLICOTA [VIARKOJYCOB AUCTHTANE HOAY-
Topa Merpos. MICKIOUKTENBHBI YOIEX onbTa OPIBACK K Celc BItH-
Manie npecesl. Co ool AMCPHKR CheMANHCL 11 CTAHIHID KOPJIC-
CNOKACHTH, 4TOOHW 3aPHKCHPOBATL HA TTICHKY AOCTUMCHMHS CBOETC
COOTEUECTBCHHHKA, Ha3hBAA 3TOT CNOCOS BLIDAULIBANMS PACTCHHE
«uypoM BeKa». JICHCTBRTEABHD, PrayaAbTaTh Goili ¢ToME GI0CTMN,
HTO IIPABACKAH K cebe BCQUG!HCL‘ HHAMABHHE,

- Bo mHorux crpanax i /HOGHTCAM, H NPOIIEOACTREHHHKN HAYAJIN
BLIDANIHBATE DACTOHHI B BOANON KyAuType o KepHKe, Ho ¢ Nepe-
MCHABLIM YCTCXOM,

- Ilpyroft MeTOR HCKYCCTBEMHOH KyAbTYDhi— BbiPalLHBARHE PACTC-
HHi B mecKe, MPOHHTAHHOM NMHTATEALHEIM PACTBOPOM, CTAJ MpoAAa-
raThcdl AAst nponasogetea ¢ 1921 r. PemGepoM n Anamcom (Rember
a. Adams, 1921), corpynHRXaMi arpoxoMudeckodl cranuuy Pog-
Aitnenn. Floankee B wripokoM mMacwrabe ONBITH NO NPOMBILLACHHON
necuakoi xy.nm;gm IPOBOJIEN KA arponoMAteckoi cTanuun 8 Hawo-
Jwepen Uton (Eaton, 1931), xotoputii paspaGoran stor MeToxk §o-
Aee  ACTARLHO. .

Pag sccaencsatencli NPeONOXHA BHPALKBATH PACTENHA A5
HOMMCDMCCKHX HeJcH Ne B MCCKe, a B Oojee KpyIHIWX 4acTh-
uax — rpasnu. Boaswiodl HETCpee K DpaBHitHOH KyJaeType pacTenmil
nposauay Sanuce k Craneft (Ellis a. Swaney, 1953; 1955), xoropuiv
BHOCAH B Helro pPAA  UCHHHX KOHCTPYKTHBHBIX APeAAOAKCHHH.
B 1938 r, onn ony6AUKOBAJIH CBOIO NEPRYH KHHTY (10 BHPAWARAHHI
pactenu#i Ge3 noYSH, KOTOPYIO, 3HAYHTENABHO PACLEHPRB H YIyXUIHD,
nepensiaank B 1947 w 1953 rr. C 1937 r, » yuusepcutere s Mapamo
Burpos u Bubear (Withrow a. Bicbel, 1937) npoboiuay nmpoxne
ORBTBl C TDABHHHOH KVILTYDOH, OPUIIACMONE CYOHDDHTaLHOHDSIM
MeToRoM. Butpos H DBubcak. a vakae 3aawce w CRancii ssasioren
ranfoaee KTRBILMH NPONATAIANCTAMN MCTOAN  FPANKITHOT K.
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TYPH, K()"I'Oph[fl B HACTOALLEE BPEMH MOXET CHHTATHBCA Hanboaee
pa3paGoTaHHEIM CPEfIH NPOUYHX METOACB BRIPALIHBAHHA PACTEHHA B
HCKYCCTBEHHOM CPOAC,

B Hacrosimee BpeMA PA3HYAIOT TPH OCHOBHWX crocofa BHpaE-
ILARAHHA PACTeHHd Ge3 NouBl B HENRX NONYYEHHA BHCOKHX YPO-
HAcB.

{. Boaitan KyAsTypa. BetpaulHBaHHe PACTCHHE B MHAKOH Cpuae.
37107 cnocoG GWA npegaowen Xepuxe CBocli TexHHKe OM 1aN Ha.
3AAHAC CTHAPOMOHHKA®, UTO 03HauaeT MpPH lepesofe C IPeNEcKOro —
pabora ¢ BOAOH B NPOTHUOBES «TCONOHMKE®, T. e, PaOOTe ¢ NouBol,

2, Tlecuanaa xyavTypa. Pacrerusa BHpallHBAlOTCA B Necke, Xo-
TOPHWA PAZAHYHKMH cOOCOGAMH YBA2KHAETCS MHTATEALHSM PACTRO-
pou, Mertoa paspabarniBasica Huio-Jlxepcetickod onuTHoft cTaH-
uuei,

3. I'pasufinan xkyastypa. CyGeTpatoM Afin BHPAIUBAHHA pacTe-
HHA CAYXKHT TPaBMH, KOTOPHHA NCPHOAHYECKH YBJAAXKHACTCH MHTA-
TEALHHM PACTBODOM; NPH MORadYe NHTATeNLHOrs PacTRCPA CHHIY
ITOT METOX OOAYHACT HA3BAMHe CYSHPpHTauHUHLoro. Brepaue Ha-
Yan paspadaruBathes 8 yunpepentere v flapasio. K stoMy Metoay
ONR3IKO NPHMHKAET BEPALHBANHC PACTUHER B BCPMUKYAINTE, LINaKe,
GuToM kHpnHue H Ap. B KauccTBe cyScTpaTa AMA BHPANIMBAHHA
PACTCHHH  OPHMOHSIOTCS HCKOTOPBLIC  OPraHHYyeCKRC MATCPHANM:
Topd, MOX. .

MACHITAS HCNOSABIOBAHHA METOHOB BHPALULHBAHHA PACTEHHR
BE3 MOYBH B 3AKPHITOM TPYHTE (TENJAHUHE) B HACTOALLEE
BPEMSA

B HacTosilee BpeMA BHPAIMHBAHHE PACTeHAH §e3 NONBLY NOAYYH-
AD NOBOALHO INNPOKOE pacnpocTpanedse. Bhipamunanne pacreruil
603 novBE OKAZIAIOCH OCOGEHHO PeHTAfEABHLM B UEETOBORCTEE W
OBOUICBOLCTEC 3AWHINEHHOro TPYHTA. CagoBOAB KPYNEHX XO3AHCTB,
PACIONOKEHUEX BOAHIW OGOALUIHX ropoaos Amepukd, ANrnsm,
®pangnu, [leefiuapun, nporsana GONbIUICH HHTEPEC K ITOMY CID-
cofy BHPAWLHBAHKSA, PEXONCTPYHPOBAAH CBOK TelMHLH ANA TPABHA-
UOA.HJIH BOZHOH KyABTYPH. M3 roaa 3 rod 4dc/o DOROGHLIX Temaul
yaennunpactca. JopoTocToAiaa DpOAYKIHA BNOVIHE ONPABAWBAST
JATPATHF WA COBPeMEHNOe OGOPYNOBAHME, KOTOpPoe faeT OOABILYIO
fipUGBNL, YeM DPH OOMYHOM BRpAUlX8aHHH uBeToB. CnenyanucTs
LBETOBOACTBA OTMEHAIOT BHICOKOe KAa4veCTBO RMPOAYKUHYW, MNoayuae-
MOfi NPH BHPAIWHBAKHY PACcTeHHI Oe3 NOYBES, KK B OTROIMERHE dHop-
MH, BCAHYHKB, TAK H OKPACKH H apoMara uretos. KpoMe Toro, pac-
TCHHA 3HAYHTENbLHO paHLLUIC JAUNBRTAKT, UeM NpH OOLYHOM BHIDALIH-
aaHuu. OcoledMo GOARLIOTO MacwTaa pajsefeHHe UBETOR H BH-
paLMBAUNG OBOWCH Bes nowsse gocTurno B renaunax CIIIA,

AMcprkanckri cagosog Bukrop boan (Ball, 1941) onun us nep-
REX OUCHMA 110RWE MeTon. Yaxe B 1940 r. o kmen a Boctounom Ye-
Karo Teianuy v 1000 a2 ¢ rpasuiinoll KynsTypoli, o0opyaoBaHHOd no

12



CcyOuppHransonsoMy cnocoly. B Refl ycneliHo sHpalpBaKyIcs cop-
TOB24 [BO3LHKA, POSH M EPYTHE LRETH. )

Ha KoaymeGuiickofi crarungk 8 Oraflo HMeercs Tenanua Ao
1000 x2, nOCTPORENAK B OCHOBHOM AAs paTReaenun reo3aukH. Eme
8 1940 r. (Jlaypn — Laurie, 1940) na prxcTaexe useros 310 x09nk-
CTBO NDAYYHKAD NePBYIO NPEMMIO 32 XPHIAHTEMY, BHpAlleHEYID Ge3
TIOYBH.

B wrtate MTexcuavpanua B ropoae [Nurcbypre ¢ GonbhHk yuic-
XOM B TeueHMe MHOTHX AeT EA GOALIIMX NJIOWAAAX BHIPALIMBAWTCA
pO3HL

HauSoaowufi HETEpec DPEACTABAACT TenAHUA B HeGOABILOM ro-
poaxe Ca 1 mrata Cesepnas Kaponyna fas BOAHON KYALTYPH
xpesauTeM. OHa 710 npaBy HadwBaeten «habpukoli XpH3aHTEM».
Kaxpgylo nefeard B TeMeHHe KPYNJIOro road Ha Hefl cofupawr oo
1000 SykeTos XpHIanTeM. 3TO AOCTHTACTCHR TeM, HTO TelAHLA HMeeT
IBA OTREAEHHA — C OCEHHHM M JETHHM peumoM, Peltiers, na xovo-
PLX BHPALIHBAIOTCA PACTERER, Nid GJOKANM NEpEABMTANTCA HI OAHO-
o oTaenelns b apyroe. B Helt nacTornKo ee MeXAHHIHPOBARO, HTO
OOCIYXMDAIOT TaKoe X03aficree seero Tpr yeaoncxa {Benram —
Bentley, 1955}).

Hlppoxoe pa3prTHe NOAYYHA HOBLIY MeTOZ M B Tenuunax Espo-
nui. Hocae ony6ankoBaHHA RepabX patior yyeHne Bennxobprrankn
CT2JH NpoBepsATh Bee TPH METOAA BRPAUMBANMA DAcTeHHA Ge3 noa-
. Oanaxo Meroa Jepixe He A2/ CTONL GAECTAIUX PeIYALTATOB.
Mano ocpemtenyHie M3-3a2 TyManos Dpurascxme oCTpOBR He MOIJH
KOHKYPHpPOBATL NO KJAUMaTHUeCKHM Ycaosuam ¢ Kanudopaueh, rac
MHOTO Temna ¥ ¢Beta. Ho ne TONLKO KAHMATHYECKHe YCTOBHA OTPH-
HATENbHO CKA3ARHCHL KA YPOXKae — N0 BeeH BEPOATHOCTH, 34eCh CKa-
3a04Ch M HeZOCTATORHAA a9PAUNA KOpHell PH NpoBeAcHRH ONHITOR.
Tpapifinan cyOHppPHraMONHAR KYALTYPS& OaNa, HAGPOTHB, BCXMO-
YHTeAbHHE PEsYbTATH. ITH ONLITHY NPOBONHAHCE HOCARAOBATENL-
ckofi cranupeft [xenorr-Xnan nog pyxoscacreom Temmaemana
(Templeman, 1941, 1947, 1949} 4 ¢ 1939 r. Crayronom (Stoughton,
1941) B yuupepcureTe r. Peaunra, 3TH onuiTH JeMVIH B OCHOBY Npo-
H3BOACTBEHHOrO BHPALlHBAHKER pacreufi B GecnouneKACA KyAbType.
Kak H B ApYrHx epponefickux CTpaHaxX, Bropasd MHPOBAA BOSHA TIPH-
OCTAHOBHAA W B FANE PpAdoTH 10 BLPAWHBAHHIO pacTensi 0ed
nowsu. Otylancs HeZOCTATOK B HTATEAbHHX COJMRX, He XBaTanmo
patoveft cunu. [Tocne Bofiam HKTepe: K 3TOMY MeTOZY BO3pOc. CTay-
Tor {Stoughton, 1956, 1957; Crayton, 1957) cuuraer, gro 8 AHrAHU
B HACTOAlllee BPeMA MMeeTcH OKOXO 20 NPOM3BOACTBEHHBIX TERANU
c OecnouBeHHOA KYABRTYPOH, NIPEHMYUIECTBERHO IJAA BHPAIHBAHWSA
uBeTon W ToMaToB. H3-3a NpOCTOTH H AelleBA3HW ofopynosanku
GONBWRHCTBO NPANTHKOR B AHMIHE NPEATIOYMTAET MECIAHYIO KY/b-
TYPY, XOTA NPK 3TOM cnocobe YTeuka NUTATENEHEIX DELICCTB OH4CHL
3HAYATENbHA,

Bo ®panrunn paboTh ro BLPaIMBAHKIO PacTeHHA Ge3 noumsut
TaKXe HAMANHCL © NPOBepKA Metofda KepHke, Onulr 13ad ape-
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kpdcuse peayanratel. B 1939 r. nafopatopun arpoHOMHYECKON MIKO-
A Bepeanst nogayuinta conTRETCTBYOUCe O00PYAOBAHEe AAR AANb-
HCHEUHX OIILITOB, Ho ¢ NANAN0M BOHEM HAYATHEe padoThl TAKXE TIPH-
IA0CHL Mpepsats BRAOTL 8o 1950 r. (HIyap — Chouard, s. a.}. B na-
crositiiee BpeMst so @panuun Ha Gepery CpeauseMuHoro MOpPs  Ha
Meice AutuGa nMectest kKoaovcankHaa dafpHka pos, KOTOpaA npH-
wAeKaeT K ¢ofic seeabitee suuManme (Munnanag — Meilland, 1955).
B il supamisaeres: 2o 300000 kycros pos. B 1948 r_na uei snep-
nhiv nposepsAcH CyGHPPHTaLHOHHEM MeTon TpH padBelleHHH PoO3.
AJMURRCTRANHS %A OCHOBAHEK 3TOCO ONEITA NPHINAA K 33KAKOUe-
1HHIO, YTO TIOAYUACMAst MPOAYKUKS OTAHYAETCS BHICOKHM KauecTBOM.
KpoMe Toro, ola oTMCYaeT, 4TO  OpH TakoM crnocofie BHIpALHBAHHS
NBCTCHHE O3 HACTYNACT 3HAMMTENLHO DPaHbIlle, YKOpAYHBAeTca me-
PHOJL BOTCTAUMH, YTO AdeT JoJec BWMIOAHLIA rofoBefl 060poT U OCBO-
Sompact X03AHRCTED OT fIPHOGPeTCRAN HOBLIX NnoLlafet.

B nocreBoenHbie rogbl TPOBOIATCH ONBITELIE PAGOTH IO BOAHOH
4 RecyaHold KyabType pacTeHwil kax s 3amannoél TepMmanuu (Asb-
G6poxt — Albrecht, 1949; Kénnep — Koeppner, 194%a, 6; [T&wuur-
chenon — Penningsfeld, 1949, 1952; Péccnep -- Réssler, 1950),
Tax ® B lepmaickoit Hemoxparrycexoil Pecny6auxe (Ppupprx u
Ifionew — Friedrich u. Schelz, 1953; dpuapex w Lisur — Friedrich
u, Schmidt, 1954; Ceficcnep — Geissler, 1955, 1957a, 19576, 19578,
Fcitcenep n Terep — Geissler u, Gohler, 1959, Tefiecaep, 1956,
I'enep -— Gohler, 1959; 3anuep — Salzer, 1956). :

B Hucturyre cazopoactea B I'pocclecpene ([AP) u mexotopeix
APYTHX YUPCHKACHHSX B BOAHOH H rPaBHAHOH XyNbType BeIpaIRMBA-
JKCL OTYPULI, TOMAaThi, KOABPalH, calaT, peARC K EPYTHE KYJALTYDH.
Buicokre ypoman GewlA TIONYYeHW B CpaBHHHON KyAabType. Opnako
MaciiTa$ 3THX ONWTOB MOKA ellle HeBEMAHK.

Ouuity 110 BHIpAUIHBAHHIO pacTeHHd B GecnouBedHodl KyAbType
nposogstc Takke B ApctpHu (Humeuwu — Nidetzky, 1954 u np.),
Hugepnaupax (Bacwep — Wasscher, 1950}, Tloabwe {Huxnercka-
Fymuucka — Niklewska-Guminska, 1950), Illeeiinapun  (PHHT-
gaaed — Ringwald, 1953), llseumm (Xeurnr — Hentig, 1954},
Hraans {Kanaenopn — Candelori, 1938).

B Coaercrom Cowo3e Kk HacToallleMy BpeMeHH UMeeTCa HeCKOMBKO
AQBONEHO KPYRHBIX ONLITHEIX YCTAHOBOK N0 BEPAIMKBAHMIC B Tpa-
BUIHOK KYJBLTYPC rTaBHbiM 0OPa3eM orypuos H ‘tomarton. CpaBHH-
TENBHO MaJ0 CTABHAOCH ONLITOB ¢ BhipalllHBAHHEM WBeTOoB, XOTA
MMCHHOQ UBETOHOACTEA B GOJBINMX TOpPogZax Aad GNH3 HHX HCOBITHE
BRIOT OCTPLIX HENOCTATOK B Xopolledl nouse,

C 1939 no 1941 r. ycnewiso NpoOBOAMNHCE ONHTE MO BLIpaMHBa-
HHK OI'YPUOB, TOMATOB K Ayia Oe3 nouysh & BionoruyeckoM WHCTH-
tyTe Jlenunrpasckoro yuusepeHTteTa. [lonynpou3ssoncTrense ycTa-
HOBK{L AJA BOLHOW KYRbTYPM 3aHAMANH fBA OTICNEHHS TenNNHUS
o6uck naowaasie 120 w2 Beipamusande npoBOAKNCCH HA BOAHBIX
pacTBopax B 0Gakax, 3aKpbiThiX [AepeBAHHMMH KPHIUXaMH (puc.l).
B TeueHH® TPCX ACT HCMSMEHHO NONYYAJCA YCTOHYHBHHN, NOBOJMLHO
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Puc, 1. Boawan kyabTypa orypnos ® TtoMatos B Temauue BHojoruueckoro
uHcTHTYTa Jlewnnrpaackoro yuusepcurera,
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BRCOKHIT A TONJUYHRX YCAOBHH ypoxai osoulei (Yecnoxos, Ba-
supuna # Ky6an, 1940, Yecnokon, Baswpuna, I'peuyxuna v KyOnn,
1940).

B eocuune roip pabGoril 6ol npepiadbn M BO30OHOBHAKCHL C
1946 r. cnavana B TemHuAX copxo3a «lleTpopaitcoser», a aarem
« 1952 r. B JICHHUTPAACKOM TEIIHUHO-TapHEKOBOM KOMGHuaTe {Ga-
awpnia, 1952; Yecnokon, 1956, 1957; Yecnokos u Baswpuaa, 1957,
Fopntina, 1957, 1958). B JIeHMHCPAACKOM TerXduKO-TIADHHKOBOM
KOMOHIATe NPOBGAHAGCE NPOHIBOACTBEHHOE HMCMHTAHHE BHPAILNBA-
Wy OIYPLUOB H TOMATOS HA PAINHUHEX HCKYOCTBEHHLIX CYOCTpATAX
B TpeX OTACACHHAX BKCI'ICPHMC}!TQIIBHO}"I TEMJHLE AACLIAALI OHOMO
200 #2. PcayabTaTH ONLITOB MOKA3AMAH, uTO B IpaBHilHoll KyibType
MOTYT OLITL NOJAYUcHH 6OAec BHICOKHE YDOKAH OFYPLOB H TOMATOB,
M B 10YBe, K B Codce pabHHe CPOKH.

MoazHec na 3THX e YCTAaHOBKax COTPYMHHKOM IlvmKuHCKoro
weapcKexosaicraennoro mieTuryta Bepcowom (Bepcon, 1958; Bep-
coif 1 CopeTkuua — Bersens u. Sovetkina, 1958) 6una yuteHa sko-
iloMuIecKan 3PCKTHRHOCTE NPAMeHeHHA 3TOTO HOBOTQ ArpPOTEXHE-
HECKOTO  HIpHeMa.

B nacrosusiee ppeMst na JIenHirpaackoM TelaH4YHO-TAPHEKOBONM
AUMONNGTE  JAIIAUNPOBANI0  NopeolupYAOBAHHC NOK TpaBkitHyo
KYALLYPY TCOTWULE Nooanpo 1840 ue

Heazagoaro ao BoiiHsl SEVIM NOCTaBACHH TAKHKe ONMHTH NO BHpa-
HBBANEIO  OFYPLOR B Necuanceil  KyabType (1a 0BOLEHON ONBITIOH
Sranuiid THMAPAZCBCKOR CeNbCKOXO3AHCTRCHIOH akakeMIH (Polank-
ko, 940, 1945). T OnLHITE HOKA3IANM, UTO B NCCYAHOR KyALTYpe
RARICKHC OFYPIL OBHIIBIOT CKOPOCTHCAOCTL  Aalor Golieg BCO-
Kl YPUKAH, YcM B TOYBC.

C 1949 r. oucHr uETCpecHAs paboTa M0 BHPALINBANHIO OCYPUOE,
TOMATOE ¥ JIYKa HA NePo B NecHaANOH, BOAHOH KYRLTYPe H BO MXY
HBYAAA TPOBOAUTKCst B TCAHNAX T CafeXapAa, pachofOKeHHOTOo
y camoro noasproro kpyra (Tyavkenkopa, 1949, 1953, 1957). Ita
OIBITH NOKA3AJAH NCRCHCKTHBIOCTL MPHEMEHCHHA HOBREIX MeTOAO0B BBI-
paluKBanua B yciosuax Kpairero Cesepa.

B 1956 r. no sagaumn MucTepeTRa  CRABCKOTD XO3ARCTRA
PCERCP Gun oprainzonai onopietit nyukt Hayuuo-Hecnegopatent-
CKOMQ MUCTHTYTA OBOLLNOTO X03AficTRAa NpH TenAMuax MOCKOBCKOTO
nerentpepadarelaonlero 3asoaa, KoTopstin ¢ 1957 1. npmery-
MU K OCBOCHII) BLIPMUNHBANHA OTYPUOR, TOMATOB H acoAl B rpa-
sufincit n momuoi RyanTypax (Mypam u Topwynesa, 1957). K wHa-
CTOSLIICMY BPCMCIH TIOA0OPANLL COPTA OTYPUOB M TOMATOB, HAHAYY-
fitlle  jis  DMpAlMBALNS B HCKYCCTBeHHOH KyawType. O6mfas
OACILAME  TCRAML, 33AUATHIX TpaBHHHOK KYALTYpOH, cocTaBaser
2500 w2

C 1957 r. GuaklHe OMHTH NO BHPALIBAHAID ORI Be3 HOUBRN
WTAT  HPOBOTL I‘IEIY'H[O-HCCJ'IQEOB&TOJIbL‘KHﬁ HHCTHTYT OBOIROTO
Xoaniletsa  cuanana » JIOCHHOOCTPOBCKOM OT/Ae/IeHHH HWHCTHTYTA
Gows Mockau (Bawenke w Kep8yr, 1957), a aatem B copxose «Ten-

15



auuhedi» {Baweske, Jlatetties u CmupHoBa, 1959, CnwpuaoHona H
Bauwenko, 1959} ¢ yuetom sddekTHBHOCTH ITOro npHeMa.

DTy paboTH AOKa3aAK, 4TO 3aTparhl Ha OGOpYIOBAHKE H XHMH-
KaTBl OKYNAMTCA BHICOKHM YPOMAaeM OTYPUOB H TOMaToa H HX XOPO-
LIAM KadecrBoM. B 3TOM  Ke HHCTHTYTE HCMBITHBANACh BOAHAA
:ggg')rypa orypuos e Gaccefinax 3 TeHkn <Buruayp» (Mapkos,

AptoMarnsauns UPHIOTOBNEHHA K NMORAYH [HUTATENBEOrD pac-
TBOpa B coBX03e «TeninuHwmii» paspaborada Hayuno-ncenenosa-
TEJBCKEM HHCTHATYTOM CRNBCKOX03ANCTREHHOTO MAaWHHOCTPOEHH A
(Ynpeuncknit, 1958; Kopbyr, 1956, 1959; Akonan, 1959},

B 1958 r. ua opomuoM ywacrke BricTaBku mocThmendid Hapomd-
HOT'Q XOSHACTRA BHePBble AEMOHCTPHPOBANACHE TDABHAHAA KYJAbTYpAa
OTYPLOB B TENMIHUAX H TOMETOB B NAPHHXKAX. Ypomail orypuos B He-
KYCCTBRHHOM KyAbType CHUI SHAUHTENbHO Bellle, yem B mouBe (Cnu-
pHAoHoBa H Bauuenko, 1959),

OnHTH N0 BHPALIHBAHNIO PACTEHHA B HCKYCCTBEHHBIX Ccpellax
PoBOIATCH Tak¥e H B cobxo3ax «Mapdusor nox Mockeoi (Le-
ayneko n ldyeanos, 19593), B JHenponeTposckoM TCIIHUHOM KOM-
Gudate npu sapone uMeHH K. Jlu6kuexra (Xosmoakos, 19567).

C 1958 r. B Tennmuax ¥ mapHHKax Tpecra caxosoicTsa r. Purn
Gpiitu NpoBEIEHEl NEepeELe GIBTH IO Bbipal.lJ,H‘BaHH!O UBOIJ.LEﬁ H uBe-
TOB B HCKYCCTBEHHOH 'KyJbTYpe. Xcgloume pesyJbTaThl GBIIM NOJTY-
YCHBE! € BLIPALUMBAHHEM TBO3OHKH. B BoAanOH KyabType GBHUIH noJy-
UEHLI BHICOKHE YPORAW OTYpUOB u TomMatos {Abenc, 19596).

ORHTI:I no BblpalLlHBaHHlO DBOHlCﬁ B CMECH TIeCKa R TpPaeHdA B
N3PHHKEX HAYATH Takke B xoaxode «Mapyne» Phxckoro paiicHa
(Atene, 1959a).

3annanuposaHo nepecfOpyLOBaHRE NMON NECYAHYI ¥ CPABRARYIO
KyJBTYPH HeKOTOpHIX Temanu nog Mockro#, a Takwe 8 Opae v Ke-
MCpoBe.

MACIUTAEG BBIPALLHBAHHA PACTEHHA B8 HCKYCCTBEHHOH
KYNbLTYPE B OTKPHITOM TPYHTE

3a nocaennde 15 Jler Hakonied OonslI0it MaTepHah, KOTOpHH
NOKAa3blBaAeT npelmyu.lec'rau BblpaI.U,HBBHHH pam'enui’{ H& HCKYCCTBEH-
HOM cYOCTpaTe HG TOJBKO B TEMVIMEAX, HO H B OTKDHLITOM TRYHTE,
MHO]‘O‘-I]’ICJIEHHI:IE NPpOMBIIIEHHEIS YCTAROBKH BRICTpOEHB B MeCcTax,
FZe OTCYTCTBYET NOAXOAAWAR LIS 3CMJENeNdA NOYBA, HANPHMEP B
NCCYAHBEIX MIOHAX, Ha <kas#cThX octposax, na Kpadnem Cemepe,
rie seMJjs CKOBAHA BeYHOW Mep3noTOd, B 3JACYUMIMBMX PAHOHAX,
‘B OYCTHHAX HAH, HaoBOPOT, B TOMHYECKOH 30Ke, fae ¢ HacTynJe-
HileM MYCCOHOR CH/ILHLME MpONHBHME A0XAH 3ATOIAAKT KDDHCBYI“O
CHCTEMY, HaKOHEL, TaM, TAe NOYBA 33DpaXKeHa TeJIbMHHTAMH, 4To 38-
CT4BJASET BO3JNEPKHBATLCH OT YNOTPeGJEHHS 3CJACHH B CHPOM BHOC
10 THTHEHHYECKHM CO00paKeHuaM, H T. A

Bochnuie rogm {1944—1945) sBAROTCH PEKOPOHEIMH NO  CO-
OPYXCHAIO NPOMBILUIJIEHHBIX YCTAHOBOK J/A BHpAallHBAHUA pacrennfi
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63 MOUBLL B OTKPHITOM IpyHTe. DepMul LA BLIPAWUMBAHAS pacre-
nui 603 MOUBH B TPONHYECKOH 30HE CTPOH/HCH BO3AYIUHEIMH CHAAMK
CLUA, xotopeie 11c CUKTAAHCE € PAacXodaMK. 3ToT MeToa clecnedd-
nan ciuafxcenne pasposNciHHblX TPYNMHPOBOK CBUXKHMH OBOHIAMH
T4M, TAC 10 MECTHBM YCAOBHAM BbipalLHBAHHE OBOLIEH B NouBe G51A0
SATPYIHHTEALHEIM WX HeBosMOMKHHM. OgHa M3 NepBbiX YCTAHOBOK
fuaa noctpoena Ha Oeennogeom ocrpose Boaeecenns (Myp —
Moore, 1945). OctpoB BmecTo NOYBH TNOKPHERIH BYJKZHHURCKHE
OT/NOMEHNT, KpOME TOrO, Ha HEM OTCYTCTBOBaJia npecHas eoaa, He-
CMOTPH Ha TPYAHOCTH, BOSHHAA OPraHH3allidA NPUCTYIHAA K yCTpoli-
CTBY GeTCHHPOBAHHBIX KEHABOK, TIOR KOTOpble GRUIO OTBEJEHO 4O
3000 m? Gecnsoanoro rpynta. [lpu BuipauiMBaHWd pacTeHdi MOp-
CKYIO BOAY NPHXOIHIOCH onpecHaTs. Tlocae npeoaonenya scex Tpya-
HOCTeH pe3ysbTAT OKa3anci NMpeKpPAcHHM. YKe B MEpBHHA rog ¢ Ta-
Kol HeOOMbWIOH NToMIAny Gein0 cobpano 45 T cBeXMX OBOLIEH, PEH-
MYLUIECTBEHHO TOMATOB, CalaTa H OTYPIOB.

Uepes HekoTOpOe BpeMmsl AJf HyXJ [paHcaTMaHTHUECKOR a3po-
tpacces B Bpuranckon 'enase {Thker — Ticquel, 1950, 1952) 6Guan
NOATOTOBJASHL GCTOHHBIC [DAALL, HAMOMHEHHBIE TanLKol, KOTOpHE
3aHAMK TOYTH rekTap GecnaoaHol MoBepxHOCTH 3cMad. Taxum of-
pa3oM, 3TC coopymelHe GO MOYTH B TPH pasa GoJLile NMepsBoro.
3aTpaveHnbie PACXOAB BNOMHC CeGX ONPAaBAAJH, TAK KAK B MEPRLIi
JKe TOJ ¢ 3TOTe yyacTka Brio cofpano ao 108 1 oroweii.

K tperseir yeranoeke npuctyniasn B 1945 r. ua veoasumoM anoH-
ckoM Byakanuueckom octpose HMeonsnma (Jlakocr —La Coste,
1955), rae no okouuanux BTopoi MHposoi Bolinel CLHA oGopyaosa-
AH BOCHHO-MOpPCRYIo Oasy. HecMorps Ha To wTo Ha OcTpoBe OTCYT-
CTBOBAJA MApeccHAdA DBOAd, YCTRHOBKA Ce0s BNOJHE OIpaBIHIBAET.
B sTor e rom HayasH CTPOMTE CaMyl0 KDYNHYIO B MHpe depMy Ha
Hnonckux ocrposax (Hudrenerrep — Niftenegger, 1954). 3aecs
NIOCTPOHAH ABC YCTAHOBKM, 0fllas n/0Walb KOTCPbIX DapHaeTes
32 za. Opna vaxomurcz 8 Kody, semaneko or Toxwo, Apyras —
B Oxcy. 3TH COOPYARHUA CTPOUIHCH TIO SATAHHAM DHLEBOHE CEKIHH
AMEpPHKAHCKOTO KOMAKAOBAHHA LA KPYTAOrOAHYHOTO CHAGXKEHHS
CBEXHMH OBOLIAME H CAJATOM AMEPHEAHCKMX BOeHHERX Gas a3 fno-
HiE. MecTHble AM0HCKMe OBOLIM, BHpalleHHLe B N0YBe, Ouu 3apa-
Weusl AWIEMH [IHCT M HE OPHTOAHH K yHOTPeGNeHHIO B CLIPOM BHEE,
TAK KAK AAf YIOOpEeHHA CBOHX MOMeR ANOHUH NPHMEHAT (EKaTHu.
Io eMelouipMes CBegeHNAM 38 9 MeCcAleR BEreTAUMH B ITHX YCta-
norkax exeroano ciamar A0 2000 7 opowed. Kak BUIHO, co3daHne
TAKHX RPOMBILITEHHBIX epM OKa3aNoch He TONbKO BO3IMOMHBIM, RO
H BHIOAKBIM.

W3 H3R0MEeHHOTO ACHO, NTC B BOSHHERIE M DNOCNEAOSHHHE IO
NPOU3BOACTEEHHBE YCTAHOBKH MO BHipallliBaHHI0 OBOLIEH B OTKPBE-
TOM FPYHTC CTPOMJACH B OCHOBHOM BOeHHHIMH ODTanH3GLHEMH, Ko-
TOPLIC 1IC CUUTAANCL C 3ATPATAME FOCYHAPCTBeMHLIX CDeacTs. Mo-
HET CO3TATLCH BHEYAT/IEHHE, YTO [OCTPOHTEL NOACOHHE COOPYHEHUA
TPAXMAICKMM OpTAHH3AUWAM WIH JACTHEM JHIaM He N0 maedy.
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0}1}{81(0 NacAeB0eHHEIe TOALR [IOKa3dJaE, 9TO YCTPOﬁCTBOM 1'[0}106}11:1)(
cpepm 3AHHTEepeCOBRAJAHCE TOPIroBeEE KOMIIAHRHA, H Ja¥e OTIEJbHBS
NpeANpHUMUHBLIE YACTHLIE JHUA CTANH BHIAMWBATL CBOH Kanutan
B noaeSHue npepnpuaraa. Tax, nHa ocrpore Apy6a (Huaepnauau),
TAe MPOM3ROJNHTCH MepepaGoTHa medTH, UMeeTCH GepMa MAOAALIO
3,2 2a (Po6uHe — Robins, 1958). Apy6a npeacrarnser cofoii kaac-
cHuecK4il npEMep HCOGXOANMOCTH BHPALLHBATL pAacTeHHs §es mod-
BB BCS NTHIA AAS 0CTPOBA NPHBO3KTCH ¢ MaTephka, OcTpoB He
MMEET HY MPUTORHOK ONA NAXOTH 3¢MIK, HH TpecHOft BogH. Huka-
KOl Rpyrofi Merol arpcHOMHH B JAHHBIX NMPHPOAHBIX YCAOBHAX He
okynurca. OpHako HecMoTps Ha 1o, 4r0 ApyGa UCnORBIYeT AHUIE
AHCTHANHPOBAHHYX BOAY, CTOHMOCTh KOTGPOH JOBONBHO BHCOKA,
NPONYKTHI, BHPALEHHbE HA (epMe, YCIEUIHO KOHKYPEPYIOT ¢ NMpH-
EO3HLIMH MNPOAYKTAMH, BLIPAINeNHHMH B NOUBEHHOH XynabType.
Boasmod ypoxxaii mo3goiser OTCHIATL MARMIIEK MPOLYKUHH Aaxe
Ha coceaHui ocTpoB Kypakao. Exerono ¢ Xaxjaoro rexrapa coH-
pawor Ao 125 r opometi.

Boxelwag 7o pasmepaM tepMa naowanawo B § 20 cozgaHa B
1952 r. na o-e Ilyspro-Puxo (Becr-Hupna, CIIIA)}.! Ha seii exe-
FoAKO BHIPANIMBAIOT MPeKPACHHH Ypomall TOMaTOR, Npomasad HX
¢ Sonsllof NpROEVILIO.

Ha QuaunnuHay ycnellHO SBHPAIMBAKNT TOMATH B NecuaHoh
xyabType {Pobnec — Robles, 1940, n mp.).

B CIIIA pa MaTepHKe TAKOKe HMRIOTCA KPYNHBIE XO3AHCTEA ¢ Ipa-
BHHHOA KyJAbLTYpOR No4 OTKPHTHM HeGoM. IJTH X039AcCTBAa Ha3H-
BRIOTCA «COBpeMeHHBEIMH (JepMAMH» M BHpPALIHBAIOT paccady H OBO-
I A0s cepepHHX WTaToB, M3 HuX Goabwiyio DOMyMApHOCTE mOAY-
yul1o xoagfictBo B Maliame wWwrtata ©aopuisl, oHO HMeeT NIOUIAAL
yerasoeky oxono 8000 u? (Crayr — Stout, 1956), Kpome Toro, o
GropHae nueoTcqd H Gosee MedKhe (pepME — B 1000 #% u Gonee.
H3 roaa B rog uucno mofoOHHX Xo3sficTe Bo3pacraeT.

Hecko/BkO KOMMePUECKHX VCTAHOBOK M5 (ecrouBeHHOro BHpas
IWHBARKA pacTeHHH co3nano B I0xHo#H Adpuke (Bentan — Bentley,
1958). OnHa n3 HYX pAcMOVIONKEHA B TPORUYeckoi 3one Posesnn B
35 MuAax ot p. 3ambe3n, Iie HAXOMATCH KPyNHEle YLOJALHEE LTAXTEL
Jpyras: ycTanoska nocTpoena e lOro-3amappoii Adpuke na moGe-
pexkbe p. OpaHmeBOl, rje RAXOAATCH ANMasuHe npaMcxkd. O6ixas
Ao aft yeranoriH cocraeiner 2000 42, B xavecrme cyficrpara Ans
BHpaLuBaHug osoleii m IOxno-Adpukanckom Cotcze ynotped-
AT MHHEPAN BepPMHKYJMT,

B niyeThiHe Kanaxapi Taxkmke HAYHHAKT BHPALIHEATE OBOWH Gei
NOYBHL. 3]1er HaMeuyaercs IIJQBBHTHe HHAMBHAYAMEBHLWX YCTaHOBOK.
Mo nMeromuMesd ceegeHnas okono 3000 ceMefl yKe uMeldT noans-
Hble ycTaHOBKM. KAK Mokasaia npakTWKA, YCTAHOBKH OAOUIALLK B

I Market Growers |., vol. 85, p. 23, Puerto-Rico grows million pouads of
soitles produce,
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18 &2 xpaTaer ana cHaSxeHHd OBOLIAMY CeMbBH, COCTOSIEN B3 4 ye-
J0BeK, B ToWeHHe KPYrAoro roaa.

B Muaun ¥ page Apyrux crpan GecrnoyBeHHAsw KyAsTypa paja
pacTeHuit BexeTca no Beuraasckomy Meroay (llloaro-fAyraac —
Sholto-Dauglas, 1935, 1956). ITor Meton MO3BONseT BHPALIMRATh
PacTeHEs B MePHOA MYCCOHOB, KOTAZ BHpPAIWKHBAHWE pacTeHi ofny-
HHM cnoco6oM MOKeT TPHBECTH K Ibeas ypoxas H3-a satorne-
Hua.

CacayeT VAOMSHYTH, Y4TO HA AHMAHACKYIO HAYUHY:0 CTAHIHO B
ANTADKTHRe AOCTABMAGHA YCTAHUBKA NO BLIPAIHBAHHIO CBEXHX 0BO-
meil Gea movnw.?

O6nacts npuMeHenHa GecnouBeHHOR KYIBTYPH pacTeHHl Hempe-
pPHBHO pacuypacTcA. Bepoathno, ona OyAer HCOMOABIOBATHECA [IPH
YKOPeHeHHH YePeHKOB K BLIPAUTHBAHMH CeAHEB B JIeCOBOACTBE.
TIepEHC ONLITLL B 5TOM HANPABJICHHH YiKe TIOCTABJISHE H AAJH M0N0~
SKETeNLHERe pesyabtathh (Oncoy — Olson, 1944; ITpuavem — Prid-
ham, 1948; Sholto-Dauglas, 1957, O'Pypke u Mekcon — O'Rourke
a. Maxon, 1948; Tacaku -— Tazaki u ap., 1939; Knatimumur u dpé-
aux — Kleinschmit u, Frohlich, 1956).

Hamy nepedncacHsl AaJACKO HO BCe OPOHSBOACTBEHHEE YCTAHOB-
KH, &2 CKa3aHHOTO BHOJHe AOCTATOMHO, 4TOHH AaTh OLUEHKY BEIpa-
LuBaHAIC pacTenué Gea nouswl. K 1957 r., no panteim [lerrpansHoii
HayaHOHl CeNLCKOXO3AlcTReHHOH OubAMOTeKH, Yike HMENOCH CBHIIE
400 paboT, NOCBALIEHHBX MCRYCCTBEHHOH KyJabType pacTeHuil?

KyneTypa pactenuii Ge: TNMOYBE —STO He MOAHOS YBJEHEHHE,
a TIePCNeKTHBHEE MeTOL BHPAUIHBAHHA DACTCHHE, MO3BOARWRHA
NOJYYATH OTPOMHBEIE YPOKAH pacTeHHl, a TakXe BHPALIMBATE pac:
TEHUR TaM, TAe OGLMHBIM CTI0COGOM 3TO CAENATH TPYAHO HIH HEBO3-
MOKHO. .

2 Fertilizers for Antaretic expedition World crops, v. 8, N 2, p. 80.

§ Cu. GnSadorpaduueckHll ykasareln ¢Bupamneanne pacTedHi Ha KeKyc-
c;%euuux GETATEABHBIX CpEAax». Beeooload. UenTpaALH. HaydH. c.-x. Gubanorexa.
1957,



FAABA 1

OCOBEHHOCTH H NPEHMYIUECTBA BbHIPAIMLHBANRNA
PACTEHHHA HA HCKYCCTBEHHBIX CYBCTPATAX ¢

Jna Toro uToGH BHSABATE Té OCOGEHROCTH M NPEMMYINECTRA, Ko-
TOPHE HMEHT PACTEHHA TIPX BHpPAalIHBAHHHW B HCKYCCTBEHHOW KyJ/lb-
Type, CaelyeT NPEJBADHTENLHO NO3HAKOMHTLCA ¢ paloToll KOpHA.

HOBHAS DOJIb KOPHSH, MOMHAMO ETO ONOPHOH hYHKIHH, CROARTCA K
ofecneyeHRIc pacTeHHH# MUTATEASHREMH MUHEPANLHEIMH COAAMY H BO-
RO, 3TH TPOLECCH OCYLIECTBAANTCA AHIIEL XHBOH KOpHeBOH CHCTe-
MOH, ¢ €e OTMHpaHHEM NCAaYa BOAH H RHTATCABLHHX BelIECTs npe-
Kpamaercs, ofpekad pacTeHde Ha rHbedb.

KOPEHBb KAK OPFAH NOIVIOILEHHA BOAbLI
H MHHEPANBHHX BEWLECTB

l'lonlom.euue KOpHEM POAN

Ozgofi B3 Ba)KHeHWHX (YHKUHHA KOPHEBOH CHCTEMES RBAAETCH
BCACHBAHHE H 104342 BOAM B Hag3eMHyx uacth. Kak wnamecTHo,
pactenne na 80Y% cocrour u3 soar. Boaa yuacteyer B gbixaTensiom
ofiMeHe, paalaraerca Npu oGpa’oBAHHK B NPGUECCe POTOCHHTEIA
OpTaHHYECKHX BEILECTB, TAKHX, KaK caxap ¥ xpaxman. Onnako pac-
XOJ, € HA 3TH MPOLECcCH HAYTOIKEH [0 CPaBHEHHIO ¢ Toit TpaTo#,
KOTOPYIO pacTeHHsa NPOH3BORAT NPH HCMAPEHHH BOAH AHCTOBOH No-
BePXROCTRIO (TPAHCHHpALNA).

B conHewnylo norogy JHCTBSA, NORJIGIEAS JYUHCTYIO 3SHEDPTHIO,
HeoOSXOLHMYIO ANA mpouecca {OTOCHHTE3A, MOTYT MEPerpeThCs M
noruGayTe. Hrobbl cCOXpaHHTh 5TH BaXKHellllHe OpraHbl OT THOeaw,
pacten#s BeipaGoranu allHTHBE npecnocobaenus, JlucTea Henmpe-
PHBHO HCTAPAIOT BOAY, BCJEACTBUE UETO TEMOEPATYPA HX CHHUKAET-
Cs1, H laXe HA ADKOM COJIHEYHOM CRETY OHM NOUTH He HATPEBAWTCH.
B 3ap#cHMOCTH OT MOTOAN IVIOLIA AL JHCTHEB, paBHaa 1 a2, pcnapser
3a vac aHeM ot 15 1o 250 e Boawel, a nousio 01 1 go 20 2. B oxneix
IUHPOTAX OAHO PaCTeHHe TOMAarcB 3@ 3 MECAL® HCNAPALT B OTKpLI-

21



ToM rpyMte okono 160 1 eonu (13 Beaep). 1 x? xaprodensHoro noss
B XOPOWH§ COMHeuHHH AeHL nmox JIeHWHTPALOM HCNapser 3a CYTKH
D 4 BORLL H3 HMX 4,3 4 B AxeBHble YacH. B TeNAHuHAIX YCAOBHAX
OA1t0 B3IPOCTIOe pacTelHe OTYPLOB, NOABSISAHHOE HA [UMANEpPAX, HC-
napaer exenHesHo jgo 200—300 2 poAH.

daa nonontesys BOALI, MOTpAaUueHHON HA HCMapeHHe, KopeHb
ABTOMATHYECKH JOMMKCH MOJaRaTe HOBHe nopuid ee. Eciu kopeMs
He cipasiacTesl ¢ 9T0il paGoTOH, TO pacTedHe 3aBAgder, npexpauias
ONHOBpPEeMeHHo BHpafarepaTh B Npouecce GOTOCHHTE3A HOBLIE ODTA-
HHYeCKHe BeiljecTsa, TepecTaeT PacTH, 4YTC CHAbHeHIIMM ofpazoM
cKaselBAeTcs HA ypoxae.

Kopaio DpHXORUTES, TAKHM O6PAa3OM, COBepllATE KOAOCCANLHYIO
paboty, utobL ofecnesuTs pacrende Bofol. - Flpn swpammnbanka
pacTeHufl B NMOYBe KOPeHE PA3LICKMBAeT BoAy, yraybaaace Ha 1,5—
2 m, W oOnJeraeT KAXALI KOMOUCK MOMBL! B CPABHHUTCALHO GONBUIOM
ofbeMe. B cHAY 95TOTo MPOTSNKEHHOCTH H 06113 MOBEPXHOCTL KOD-
Hel ¥ pacTeHHi, BRIDOCLIMX B OCTCCTBCHHBIX YCIOBHAX, QYeHh BeJIK-
Ka; oHa npumepro g 50—100 paz npebHLIAer KOBEPXHOCTL JACTHEE.

HeMano yCUAHH KOPOHL NPKHYMKACH 3d4ACTYIO NPHAAraTh, OTHH-
Maa BOOY OT KOMIJNOHAHEIX UACTHUCK HIH OT CKONNBUIHXCR B NOUBE
coJei.

Ponb roptia 3 ofecneucHid pacTeHui BoAOR HAMHOIG ofieruexa
NPH BEIPAIMBAHHA HX HA HCKYCCTBEMHBIX CYOCTPATAX, KOTOPLIMY
HaNMOTHeHE! Ge'rouuposaunue KaHaBKH. 'Bona He CEA3BIBARTCA cyﬁ-
crparoM. TModcku ce HesaloTes HouyxHeMH. Boga mcerpna nmMeercs
B HIOGHAHH M Jerko AOCTYNHOM BiAe.

Ilpy BHpallHBaHHH pACTeHHH Ha HCKYCCTREHHHX cybcrpaTax
BOJia pacxoAyerTcs ocoberHO SKOHOMHO. OGLIMHO NPH OOJHBE TOYBLE
YaCTh BOAB, TIpOIIHKAA BIIYSk, He HCHOMB3YCTCA PacTelHeM, uacTh
&CTYNACT B NPOMHOE COCAHHEHHe ¢ TTHHHCTBIMH YACTHUAMH H CTaHO-
BHTCA HEJOCTYNNOR AAA KOPHeH, HHOMAa KOMHYeCTBO TAKOH BOALL 10-
ctiraer 16% ot ofwefi enarcemkocti, Hakonen, odens MEOTO BOER!
HCMApAETCA ¢ NMOBePXHOCTH NOYBEL Taknx norepb BOOE He HMECTCA
NpH BEPALIHBAHHE PACTeHHH el MOYBLI B BOAOHENPOHKHUAEMEX Ga-
kax. HacTHUH Necka ¥ IPAaBHs He COOCOGHBI MPOYHO CEA3HBATL BOAY,
a npH CyGHPPHTALHOHHOM clocofie NOXHBA TIOREPXEOCTL CcyBeTpaTa
UCTACTCS CYXOH, BCACACTBHE YCoro BoAa ¢ Hee ne ucmapsicres, [lpn
OTCYTCTBHH RATIMAAADHOCTH BOAA He MORHHMARTCA HA MOBEPXHOCTL
¢y06eTpara, MCnapeHHe BOXB) DNPOHCXOAMT JHIUE ¢ NOBEPXHOCTH
JUCTLCB UPH TPAHCIHPALIKH. '

KonuyecTBeHH AN CTOPOHA SKOHOMHY BOARL 3ABHCHT OT KJIKMATa,
OT XapaxTepa NOUBH W OT TAYGHHEL 3aNeradHs TPYHTOBLIX BOA. Mdo-
FHE CHLTAOT, 4TO B CPRIHCM paciod BoOAR MPH HCKYCCTBL‘HHOFI EYJIb-
Type corpauwaerce na 50%. Ha onwrax, nposegenrnx B Caxape,
NOKA3MIW, 1To B Hogobunx YCTAHOBKAX AOCTATOUYHO JMHIOL lfzn BACTH
BOJUN Ho CPABLICHING ¢ BHPAUIHBAIHEM PACTeRWH B MoYyBe NpH  NO-
CROPXHOCTHOM opolweny, ORHD pacTeHWe TOMAara, pacTylliee Mot
LEKHBM cocnineM Ges nodsd, notpebiaser 3a 3 Mecnua BereTauHu
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157,6 4 Bodwl, TOTA2 KAK TAKQe e pacTeHie B NOUBEHHLIX YCAOBRUAX
TpelyeT 3a Tor Ke nepuoX B 5 pas Coablie BoAn (864 4). Tawoe
IKOHOMROE Pacxo0osarle 8006t umeeT DCOGO BUNCHOE 3NANEHLE 8 30~
cywausbix paloNax uAli 8 Mecrax, 20e¢ OTCYTCTBYET npecnas s00a.

¢ Moraomenne XOpDHEM MHHEpPAJBHBIX BCHICCTB

Opyroli paxueiiwedt GyHKUHelk KOPHEBOH CHCTEMH ABAACTCA NO-
raoileHHe KeobxoaAHMeX A1 pacTeHHi NHTaTeAbHEIX codei.

H3pecrro, 4T0 TONBKO MOJAOMbE PACTYLIHe UYaCTH KOpHeBOH CHC-
TeMi (00 5 ¢M. OT KGHUMKA KOPHS) XOpOWO MOTI0WANT MHHEDab-
Hele conn. Bodee crapiie oNPOOKOBEBIIHE YYACTKH KOPHA He CHOcO6-
HBl K MOMVIOWEHHIO MHTATEJNbHBIX codell. TakiM ofpa3oM, TOMBKO
HPH CO3ZaHHH XOpOUINX YCAOBHH AJAA pPOCTA KOPHA pacTeHHe HOD-
MaAbHO OfeCNeYHBAETCH NHTATEAbHBIMH BEUECTBAMH,

KopHeBan cHcreMa pacTeHinit mpodenuisaer Goipllywo padoty,
pasbickusas u coGMpas N0 KPYMHUAM paccesdHHble B NOYBSHHOH TON-
lle nuTaTelbHbie 3feMeHTH. JIMUL HesHauBTeJabHaA 9acTh MHHe-
paJibHBEX COJIeil HAXOOHTCH B TAK HA3EIB2eMOM MOYBCHHOM pacTBope,
H3 KOToporo oun Ge3 ocoforo Tpyda BCachiBaKTes KopueM. OxHaKo
TIOUBEHHBIH PAcTBOP ZaMe B CAMOH MJIOAOPOAHO{ MouBe COMEPKHUT
OTHOCHTENbHO Mafio MHTaTe/bHEIX BellleCTd H He MOxKeT ofecmedarth
HOpMAaRBHOTO PasBHTHA pacteHHil. OcHOBHAR Maccd MHTATEAbHHX CO-
Jlel HAXOEHTCH B HEPACTBODHMOM COCTOXHMHM HAM agcopGkpopana
Ha MOBEPXHOCTH Meab4ailnX MOMBEeHHBX WacTHL.

ITuTakHe pacTeHHA B NOYBE ABJAETCH BECbMA CAOXHLIM MO CPAB-
HeHHUIO ¢ NUTaHHeM pacTeHHlt B BOAHBIX pacTeopax. B nouse Heobxo-
INMa Kak Gonbllad NOBEPXHOCTL KOPHEBLIX CHCTEM, Tak H HalWuHe
B Hel 3HAYHTEALHOTO 3afaca ALIXaTeAbHMX MaTepHAMNos,

IluTanne pacTeHBH B MOUBE OCHAOKHAESTCA elle TeM, YTO DHTA-
TeNbHBE BEU[ECTBA, B OCOOEGHHOCTH a30T M (bocdop, HAXQAATCH B
dopMe opraduveckux coexusedud, OHH CTAHOBATCA ZOCTYMHEIMH
ANA PacTEHHA AMIObL MOCAe DPA3JOKEHHR ero MHKpOOpraHd3MaMiy,
H ueM GnaronpusTHee YOJAOBHA M7 XKH3HEAeATeALHOCTH MHKPOODPTa-
HH3MOB B NOuBe, TEM Gonnlile THTATENLHLIX BEUECTE TONYYRIOT pa-
¢TeHKA, B XonoaEyo Norofy pasfeiKeHHe OPTAHHYECKOTO BElMEcTBA
He HAET CTONb 3UCPTHYHO, Kak JIETOM, NOITOMY BeCHOH DACTeHHS
DNpOABNAICT 3a4aCTYI0 TIPH3HAKH A30THOTC COA0AanMA.  DBHocHMbi
B TIOYBY Haso3, TOoph H APYTHe OpraHHYecKHe yAOOGPEHHA TaKxe
AOJHHEL NOIBePTHYTECA NepepaloTke MHKpooprannamamu. Mz storo
cledyeT, NTO yposkadt pacTeHufi, pactyllux ‘B [0OuBe, IO HeKOTOPOH
CTENleHH 3aBHCHT OT JKH3HeAeATENbHOCTH MuxpoopraHusMob, K cxa-
33HKOMY ClelyeT ZOGABATH, YTO 3A9ACTYIC BAXe NAOZOPOAHEE NOY-
BH He BCelAa ColepiKaT HOCTATOYHOS KOJHHMECTBO MHKPOMIEMEHTOB,
KOTOpLle AN OTCYTCTBYOT HAH HAXOLATCH B HeOOCTYNHOA AJag pa-
CTRHHRA (opMe,

Ecay paccMatpusaTh MOYBY ¢ $THX NO3HUHE, To KAXAMH nouseH-
Rufi o6pazen NpefcrapAdgeT cobol HACTOALKO CAOKHYK cpery, 4To
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JaCTO CAMBIA TOYHLIA XHMHUYECKHA AHANH3 He'B COCTOAHHH AaTh OT-
BeT, CRONBKO H KAKMX BEWECTB HAXCAMTCH B JAHHMIL MOMEHT B pac-
MOPSIINENHH PacTeHHil. 3To co3faerT GoJbliHe TPYIHOCTH MPH pelle-
HHM BODPOCOB, CBH3AHHLIX C NOAKOPMXOH NPH HHTEHCHBHON KYJb-
Type PACTeHHH, TaK KaXK H3JHIIHee BHeCeHHe MUHepPalbHEX yaoGpe-
HHA OPHBOJWT K 34COMEHMIO MOYRW K YyXyAujaeT ee QH3HUeCKHe
CBOICTBA.

Botpawusanue pacrenuil ez nodsm aezxo paspeuiaer 300auy
PAyUORAABHOZ0 NUTARUR PACTERUL, TAK KaK & amwoboe spems npacTort
KOAURESCTECHRBLUL QRAAUS ROZB0AUT DAT6 TOUNDIE OTBET, 8 KAKOM KO-
AU4EETEE TO UAU UNOE SewecTso naxeduTca & pacreope. B cayuac
HeoGXOLUMOCTH COCTAB CPeM MOMHO H3MEMHUTE B HYKHOM Hanpae-
JIEHKH. JTO SBJAAETCH OLHHM U3 OCHOBHHX MPeHMYILECTB MeToAR.

TMoraomenne MuHepadpHMX BellecTe sABjAeTca  (PHIHOMOTHYE-
CKEM TIPOLeccOM M TECHO CBA3AHO ¢ AblxaHueM KopHel. ITostoMy
OABHM H3 YCAOBAH HHTRHCHBRHOTO MOTJIOLIIEHHS MUTATeABHEIX ¢Onel:
ABAASTCA XOpollasa a3panHg KopHeBoil cucTeMB. OueHb BAMHAK TaK-
e TEMUEPaTypPHBIC YCIOBHA, KHCAOTHOCTL H KOHLCHTPALHA OKpY-
xawowero pacteopa. OcranoBHMcA OTOeNsHO K2 KAaMIOM M3 3THX
YCJAOBHH, KOTOpPLIE CHOCOOCTRYICT OfeCleYeHHo PACTEHHA NHTATENB-
HbIMH BEILECTBAMH.

Poas aspayuu KOPAA 6 NOZAOEHNUU UM NUTATEALHELX GEU{ECTE

Kak yxe roBopunock, KOpeHbs HYHAAETCA B KMCAOPOZe, HHAU»
(hYHKUAY erg N0 NOTNOHEHHI0 BOAkh H NHTATENbHLIX cosefi 3aTopMa-
xuBaloTcd, Bo3ayulEne NPOCTPAHCTBA MeXIY KPYNHBIMA KOMOUKA-
MH CTPYKTYPHOH NOYBH BNOANHe YROBJALTBOPRIOT 3TY NOTPEGHOCTH.
B GeccTpykTypHOH NouBe ¢ OYCHL MeTKUMHK UaCTHNAMH M HesHauH-
TeNbHLIMA BO3ZYIIHLIMH TIONDCTAMH HMeeTcs HHUTOXKHHE 2anac Ku-
CNOPoAa, YT0 OTPHLATENBLHO CKa3biBaeTCA Ha poOCTe PacTeHHH.

Bceero uHTeHCHBHee QWMAT PACTYIlHe MONOABE KODHH, OHH TV14B-
HEIM 06pa3oM H NOTVIOILAI0T NHTATeNbHEE Coll. CTaphie KOPHH flefi-
CTRYIOT JHIUb KAK TPAHCIOPTHE TYTH, NepefaBas IMOrAQUICHHEIC
HOHHW B HaA3eMHYI uacTh pacTennil. HexHrle Monoabe Kopelikn B
CYXGM TPOCTPAHCTBE OTMHMPAIKT, He AOCTHIHYB MKTATEMLHOTO pac-
TROpa, T103TOMY TIPH BHIpALHBAHHM pacTeHUl B HCKYCCTBeHHON cpe-
Ae HCOGXOAHMO B ACPBYIO OHepeAb COPATHTL <epPLe3HOe BHHMAHHE
Ha co3flaHHe GMarOMPUATHBX YCAOBHI aspanHH H BAANKHOCTH BO3-
Ayxa, uTo ofecneynT H HOPMAJLHLM pPOCT KOPHS H ero paGoTy.

Kaxosa daxrHyecxas noTpeGHOCTE KOpHA B KHeaopoie? Onure
NOKA3aAH, UTO KOPEeHb B3POCAOTO PACTCHHA TOMATOB [IPH CYXOM Bece
B 2 2 noraollaet 3a ofHH Yac B cpesHenm 15—16 u2 xucaopoaa (ba-
aupuya, 1950). Ecan cpaBHETL 3TY REAHUHHY C COJCPIKAHHEM KA-
CARPOAA B OAHOM JIHTDe BO3AYXA, KOTOpoe cocTasaseT okono 300 me,
CTAHCT ACHLIM, 'ITO KOpeHb, MOMellleHHBH 80 BAAMHYIO, XOPOILO TIPO-
BeTPHBACMYID BOZAYLIKYIO cpelly, HHKOrAA He 6yAeT cTpafjaThk OT He-
AocTaTka Kilchopoda. CopepuicHiino APYrdst KaptuHa HabawgaeTcs
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TP MOAHOM NOCPYHEHHH KOPHA B THTATeNbHENE PacTBOP H 0COBeHHO
IpPK BHE3RMHOM 3aTOMMeHMH ero. B Takux caydaax yme vepes 3—4
9aca HayHeTCH MOABAAANHE MHCTBH ¥ OTMHpaRHe PACTeHHH, TaK KaK
KOpeHb HAYHHAET HCMWTLIBATL HENOCTATOXK B KHCJIOpGIe.

Oﬁ‘hﬂCHBHHE 3TOrQ ABAEHHA KpOeTCH B TOM, 4TO B O0AHOM .T[I{'!‘-pi'.“
BoAW (NMHTATENBHOTO PACTEBOPA) codepMTcd Bcero 8—9 w2 kucho-
pona, Taxod ME3epHHIl 3anac MoMerT O0eCNEYHTE HOPMAJBHOE LEI-
XdHHe MOIHC pa3BHTOH XOpHeBOH CHCTeMH B TeueHHe OYeHb KOpOT-
KOTO BpeMeHH. :

B ganprefimieM gHXanHe KOPHA OyAeT NOANepXKHRATHCH TOMBE(X
32 CUeT MOCTYNJIEHHA ‘B NATATENBHBHA PACTBO) HOBRIX NOPKHHA KHCIO-
poOAa, YTO DPOHCXOAHT KpajiMe MegneHHo, Uepes NOBepXHOCTD B
100 ex? 3a xamani wac B pacrsop Gyiger mocrynarts seero 0,5 w2
KHcopona, Kopenn Oyaer HaxoaMThes B COCTOSHHMH YAYIILA — KH-
CAOPOAHOTO TFONOAAHHSA, KOTOPDE MOMKET NPHBECTH K YaCcTHUHOMY
OTMHPAHEIC KOPHEBOH CHCTeME H 3aTOPMO3HTbL pPOCT pacTeHHH.

3anor ycmexa BuipalllBanna PAacTeHHH 3 BOIHBIX pPACTBOPAX
npeXae BCErg 3aKkouaeTcs B TOM, uToOHl CO3ZaTh AN WH3HeAes-
TENBHOCTH KOpHA Hanbonee OGHarompHATHEE YCJAOBHA: KOPHERAS CHC-
TeMa JOAMHA HAXONHTHCA B XOPOIUC NMPOBETPHBAECMOM BO3LYIIHOM
HNpOCTPAHCTEE, HACHLILIEHHOM BOAAMBIMKH TIADAME, ¥ TOJBKO KOHYAKH
KOPHEH MOTYT GLITh NOCPYMKeHbl B MHUTaTeAbHMI pacreop. Hapymnte-
HHE ITHX YCJIOBHIL, XOTA Obl MACTHYHOES, HeGMArONPHATHO CKAMKETTR
Ha pocte pacTeHHN.

Bauanue TemnepaTypst HE POCT KOPHA 1 YPONGL

Tlpy melpalHBandn pacTeHu{i GOMbIIDE 3HAYeHHe HMEET TAKKE
TeMIepaTypa NOMBH KAH HCRyccTBeHHOR muTateldbHOl opefs. Kax
BLICOKAA, TAK H HH3KAA TeMMepaTyphl HeGNATONPHATHE AAA MKH3He-
ZestenbHocTH ¥opHs. [IpH HHAIKoH TeMneparype ABXaHHe KODHel
ocraliserca, RCREACTRBUE Yelro NOrNCLeRYMe BOAL H THTATRNEHEX
coneft YMeHBIHAETLA, UTO TIPHBOAHT K MOABAAZHHID H OCTAHOBKe PO-
cta. OCcoGeHHO YYBCTBHTENBHE K NOHHAKEHHIO TEMIepaTypsl OTYPIH,
CHHXeHHe ee Ao B° TYGHT paccaly orypuoB. JIHCTbs B3DOC/BIX pa-
CTeHNH NPH HH3KOH TeMneparype NHTATENBHONC PACTBODA B COMHEM-
HYIO NIOTORY NOASANANT H noayvaior oxord, [as atofl Kyastypu
CHHNATE TeMIEPATYPY NHTATEJILHOTO PAcTBOpa Huxe 127 me cre-
AyeT. OGHUHO B 3UMHee BPeMs NPH BEIPAUIMBAHUY PACTEEAH & Ten-
AHMAX MHTATeALHHA pPacTBop, coXpaHdeMbilt B 6AKAX, EMeeT HH3-
KY10 TeMNepaTypy, H ero cJlefyeT NMoJOrperaTh Xors 66 10 TeMIepa-
TYpH oKpyxawileTo BosAyxa, HauGones Gmaronpusatnol teMnepa-
TYpoli pAacTBOpa, NPHEMeHAEMOro AMH BHPAMKBAHHA OTYPUOB,
crenyer cuutatsh 25—30°, AR ToMaroms, NyKa Ha nepo u APYrax
pacTesni — 22--25°% '

Eciy B 3uMHee BpeMst HeoSXOLHMO OOZOTpeBaTth cyGeTpar, Ha
KOTOPOM HAOeT BHPAUIMBAENE, To JeToM, HAcOOpOT, PacTedn MOTYT
CTPaAATh H3-32 er0 BHICOKOH TeMmeparyph. ¥Y¥e npu 38—40° no-
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rJI0UleHHe BOAM # TIHTATEAbHHX BELECTE RPHOCTAHABJAMBAeTCH,
pacTeHHs MOABANAIOT H MOTYT MoruGHYTb. JlonyckaTh warpebanne
PAacTROPOB H CyBcTpaTa O Takoli TeMmepatypnd Hean3s. Ocolerko
CTPAAAT OT BHCOKCI TEeMNepaTypel KOPHH MOJOABIX TPOPOCTKOS.
JAs MHOTHX KyABTYp TemnepaTypa 28-—30° geaserca yxe ry6am-
TelbHOH,

TIpu onacHocTH [epenpeBa NOAe3HO CMAuHBATh TIOBEPXHOCTh
TPYHTa BOAOH, TPH HCNAPEHHH KOTOpOH TeMOepaTypa MOHHMAeTCA.
B feTHee BpeMA B OpakTEKe TeMJIHUHOTO X03AHCTBA WIHPOKO NpHMe-
HAeTCS ONMPHCKHBAHHE CTEKON H3BeCTKOBHIM DACTBODPOM, KOTODH
pacceHBaeT NpaMbe NyUH COJIHIIA # CIacaeT PAcTeHHA OT Meperpera.

Bausuue na pocr pacrenud wucaornocru {pH) pacrsopa

B noraoieHHH EOHOB H3 MOYBH HIH HA NHTATeNLHOrO PacrTsopa
60oALINYI0 POAL HPP2eT peakuHs cpeArl. B cuasHo xuchoft cpeze
(npngH‘ < 4,0} HOHE BOAOPOAA ICHCTBYIOT Ha PacTeMie TOKCHYE-
ck#. UHH BLITECHSAIOT H3 COCTOSHHA AACOPOUHK BCe APYTHe KATHOHH,
H BMECTO TIOLJIOLLEHHsT MOXHO BRaBni0daTh HX dhAefeHHe H3 KOPHA.
B cuanHO xechoit cpefic MeHAeTcs BHEUIHNH O6JHK KOPHefi H HX
cPpoetre. B weAcuHod cpefe (npu pH > 8) mapymaerca nornose-
HHE PACTeHHAMM AHHOHOD.

B menee xucaoit cpene (npu pH = 4,5--5,0) npamoro Tokchue-
CKOrO ACHCTBHS HOHBL BOAOPOAR He BH3BLBAIOT. TeM He MeHee B NOU-
Bax ¢ takuM pH nabaiopaeres MA0X0f POCT MHOTHX CeILCKOX03AH-
CTBEHHHX pacTeHHA. ITo 06GbRCHAETCA TeM, uTO B KUCABX NOUBAX
33AepXHBACTCH NOCTYNNeHKe KalbUua B pPacTelHs, HApylIaeTcA
TaKiKe AeATeNbHOCTH NoJe3Hol MUKpopaopet, TloMHMO TOro, B KHC-
JIHX MOYBAX CKaniuBaercs GOMBIOe KOAHYSCTBO BPeRHO AeBCTBYIO-
UHX HA POCT pacTcHH HOKOB Hele3a, MapraHua ¥ ocoleHlo alw0-
MHHHS, KOTOpbie B HeKHCAHIX [OYBAX HAXOXATCS B CBA3AHHOM CO-
ctoaHuu. B KHCABIX nouBax MOHHMKAeTCs TOMMOUIeHHe DacTeHHAMH
docgaros 1 MOAH6AeHA. Bor noueMy KHCAHNe NOYBH A8 NOAYICHES
BHICOKHX YPOXaeR HeoGXOIHMO H3BECTKOBATh.

TIpn BHIpAHBARNY DPACTCHHE HA HCKYCCTBEHHMX NHTATENbHMX
cpefax KHCNOTHOCTL PACTBODA MeHblle CKA3LBAETCH Ha POCTe pa-
CTeHHI H3-3a OTCYTCTBHA NOGOYHOTO BAMSHHA BOMOPOAHLIX HKOHOR
(tadn. 1). TTpu pH = 4 poct paccagyl TOMaTOB OKA3KWBAETCA CHALHO
3ATOPMOMCHHEM, TAK KaK B CHALHe KHCNOR cpefie HAPYILAeTCH MO-
TIOIeNHE PACTEHHAMH BeeX KaThoHOB. 3ato npH pH =5 u 6 poer
paccalir: 661 HanayumunM. Capur pH pacreopa B 1menoudyw cropo-
iy (pH = 8), HaMpOTHB, pe3Ko CHH3HA POCT Paccafhi, Yero OGHYHO
He npoucxoAut B nouse. [Ipuunna 3Toro Xpoercs B TOM, 4TO IPH

1 Compon pH annsteTcs OTPHUATE/LAMM AOTADHPMOM KOHUEHTPAUHH Bofo-
poanux Woupp. B pone, ssaawwefics Hedtpaaphof, pH =7. Ilpn noaxncasHun
cpeaw smawcune pH ywemmusaeren or 7 oao 0. JMenanopMaazuefi pacTegp cAne-
noft kncaorhl umeer pH ==1. Tlpx caBHre peakiM cpean B IMEAOUHYIO CTOPO-
ny pH yoennanpaerca o1 8 go 14. .

26



HeATPaNbHOH peakuH YACTd HAXOAALIHXCA B PACTBODE MHHEPAJb-
HBbiX BEL£CTB BRINAAZET B OCAZOK B Bdje (POCHOPHOKHCINX H YIJe-
KECABIX COMeH KANBUHS, Mapradlla H Xefe3a H CTAaHOBHTCA HeRo-
CTYNENM PACTEHHIO. 3TH COVH, 0CAXAASCE Ha TOBEPXHOCTH KOPHS,
BATPYAHAIOT Tax¥e M erc Anxanke, Heiitpaabnasa B wenounas
peaknHH ocofeHHO CHALHO HAPYIIAIDT NOINCLleHHe MHejeza, KOTO-
poe Haueso BMAAAAET B GCZJ0K, B Pe3yJbTaTe Yeld pacTexus aalo-
JEBAOT XMTOPO30M, MpH 3ToM 2ab0/eBAHHH [peKpaliaercs ofpaso-
BAHHE XJAOPOOUAIA K HABMIOAAeTCA NMOKeTeHHe MOJOLHX JNHCTHEB,
[Tpu xn0p03e HaMeHSeTCA He TOALKO OKPACKA JAHCTA, HO HAPYIUIACTCR
npouece HOTOCHHTE3A H NBXAKHA, POCT PacTeHEH pesko 2aMennser-
ca. Bor powemy npH BHpamuBaMuH pacreHHit Ge3 IOUBH HYKHO
TIATEABHO CABZHUTL 32 TeM, UTOOH NHTATEABHHEA PacTBOp BCEFda
cofiepxal Kenezo B patTeopeHHOM cocTosHKd. Kenelo normowaer-
CA TOABKC MOJOABMH KOPHAMH, CTApble KOPHH Kele3a He TIOLJIO-
40T, NO3TOMY TIpH JeUEHHH DacTeHHR oT XJ0po3a cheayer obpa-
THTb CEPhE3HOE BHHMAKHe HA CO3AdHHe GAATOMPHATHHX YCJIOBH
AJf POCTa HOBHIX KOpHeH,

Tabauge i

Bausuue pH nnrateabucro pacreopa ua poct
TOMATHOR paccaabl -

(ua Speora n Mwoncona, uut. no Cauxnny, 1955)

Culpoit Bec ognoro

pH pacTeopa pacrenns (3 2)
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ITpuBenenstie B TaBa. | QaHHHe CBUAETONLCTBYIOT O TOM, UTO
HauGonee GRarofpHATHLIE YCAOBHS AAS POCTA B HCKYCCTREHHENX
KyAbTYpax cospawTtes npn pH = 50—6,0,

B noupe nox BauAnueM pocta pactexuft pH Meuserca Hmeanauu-
TEARHO, JTO BACJHe NOHATHO. Bejin Noupa o6aaxaeT BHICOKOH oy-
deprocTbio, T. €. CIocoSHOCTEIO NoARepXHeaTs pH Ha onpenenex-
HoM ypoete. [IurareabHHe pacTeopel He obJazaieT Takoh Gydep-
HOCTEIC, B NosToMy DH MX Jerko CABHTaercs B KHCAYIO HIH UISI0HM-
HYIC CTOPOHY NOO BJIHAHHEM POCTA PACTeHHMA.

HBBOJHJHO BO3HAKALT BOl'lpDC, nmoyeMy I[IPOHCXOIHT CMelUcHH
KHC/IOTHOCTH PACTBOPA. 3TO COBePUIACTCH B Pe3yAbTATe HepaBHO-
MEPHOFO MOIVICUIERHS KOPHEM KATHOHOR M AHHOHOB H3 NHTATECIBHOIO
pacrteopa. Hanpumep, ecin B peucnTypy fiMTatebHOr0 pacTBopa
BXDOAT aMMOHHAHBE COJH, T0 pacTeop OOLIMHO HOAKHCAACTCS, TRK
Kak pactedua ¢ SOIBLICH CKOPOCTLIO NOIMOIHAIOT aMMOHARKEIN a30T
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710 CpaBHeHHIC ¢ COMYTCTRYIOMNM AHHOHOM; HA000DOT, TP HaJHUNN
CeNUTPE pacTeHHsa ¢ Gonabliefl CKOPOCTbIC NOTPebBAAdT HUTPATHEIR
a30T, BCASACTEHe Yelo PAcTBOp T0ALIeayHBACTCd, TAK Kax oH, obo-
raimaetcs MeToYHEMH OCTATKAMHA coNH, ONHT eKasal, YyTo 8 [OHTA-
TeNbHBEI pACTROD Hedb3y Ao0ABAZTh GOJBIIME KOMKIECTRA AMMO-
RHBHBIX COJlel, MOTOMY 9TO OHM MOBPEXAANT PACTEHHN H3-33 CHJb-
HOTO TMOAKKCHegun pacTsopa. B cuny cxasandoro s wamGonee pac-
NPUCTPAHEHHbIX PELENTAX DACTROPOB TPeodnafacT HHTPATHRH, A He
AMMOHHHHEBIA 430T, HA NPAKTHKE DACTBOP TOIWEAAUHBAETCE, H €rp
NOCTOAHHCG TNPUXOIHTCH TOIKHCAATH,

Taxum ofpasoM, npH BelpawlMBaHdH pacTeHHi 0e3  MOYBH
HMEETCH BO3MOMHOCTb TOUYHOTO PErYJAMPOBAHNA KOPHEBOTO NHTAHMA,
ROSMOMKHOCTE X0Q0U0 o6ecneukBaTh PACTEHHS BCEMH HeOOXOAMMEI-
ME TiHTATeNbHBIMH BellecTBaMH. [l03TOMY B HCKYCCTBEHHO# Kydb-
TYPe MOMKHO NONYYHTh BMCOKHE Ypomawn pactendil. Mseerca n ue-
Api pag Tpyasoctes. Bo-nepBnix, ONacHOCTh 3aTONAEHHS KOPHEBOR
CHCTEMb!, KOTODOE MOJKET TPHBECTH K ruGenu pacTeHnil. Jra omac-
HOCTE YCTRAKAETCH € NIOMOINBIO PARTHUHBIY TeXHHUECKHX MpHcnocad-
aeiui. Bo-BTOPHIX, 'NPOMCXOAAT CIBHFH KHCJAOTHOCTH DPACTBODPA
(06910 €ro TOLLICNATMBAHHC), KOTOPBIE MOTYT BPEIHO OTPASKTLLR
Ha pocte pactenuit. [losromy seoGxonuma vacran nposepka pH nn-
TATeJbHOrD DACTBOPE H JOBEJEHHE €r0 A0 ONTHMANLHON BEJTHYMHBh

CKOPOCTH POCTA PACTEHHH B HMCKYCCTBEHHBX CYBCTPATAX

B uckycctBeHunx ¢cy6eTpaTax pacTeHHs © MepPBHIX Ke JHel Gec-
nepefoline CHaMAIOTCR AOCTATOYHEIM KONHYECTBOM BCEX HeOOGXo-
IHMBIX HM IHTATENBHBIX BEIECTB B JeTKO JOCTYNHOH (opMe, uto He
BCerjla EMeeT MecTO B MOuBe, FAE HAJHYHE [HTATEIbHEIX BelIecTH
JO HeROTOPOH CTeNEHH 3ABHCHT OT HEeATeNbHOCTH MUKPOOPTaRHIMOB.
B CcHJIY YRa3aHEEX NIPHYHR POCT pacTeHHil Ges nouskl, ocofedHo pac-
CamH, MNPOHCXOAHT 3HAYHTRABHO GHCTpee, YeM mpH o6EUHOM crocobe
BHIpAUHBaHHA. [10 YTBEDKASHHIO MHOTHX NPAKTHKOB, POCT B HCKYC-
CTBEHHOH cpeae HzeT Ha 20 u gaxe Ha H0% GuicTpee, ueM B caMoi
Nyuliei novee.

B JleunHrpaackoM TeMMIHYHO-TAapHHKOBOM KOMOHHaTe {(onuit Ba-
serpryoit B Masuuckod, puc. 2, 3) paccaga TOMaTos BHIPALHBANACE
B OMMJKAX, CMAYHBACMEIX NUTATAISHBIM PACTBOPOM, paccafa Oryp-
uLos pocaa B Hake Ha BOIHOM pacTBope. PoCT ee HAMHOTO ONepells
pocT paccandl, BHpocilet B TopgoneperHOHRBIX rOopUIOYKax, cne-
LHATLIO NPeAHAINAYEHHEIX LAA BblpallABaHHs paccalbl. 1o Npe-
HMYILCCTBG B HACTOsMlee BpeMy WHPOKO HOMOALIYETCH anpOHOMaMH.
FimcioTes yKa3aHHA, 4TO HOKOTODHE Xo3alicrsa AMepnkn u Iepuma-
IHi TPCARQYHTAT TaKHM CnocofoM BwpallkBaTh PacCARy ¢ Nocae-
aywoiueil Beicankeff ee B rpynT. Takce MeponpHATHE NPOAHKTOBAHC
CACAYIOUAME COOOPaXKeHUAMEA: CPOK BHIPAINMBaKHA COKpalaeTCH, -
KomiyecTBo pafoThl Mo YyXOIY YMeHEBIIAeTCd, BBIDACTALT 340POBaM,
XODOWO DPHKEBALIAACA B TpyHTe paccaia, Hartepec npeacras-
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AROT CBefleHHS O BRIDALIEBAHUH PACCARH TOMATOB (e3 MOUBH B He-
3alIEUIEHHOM TPyHTe B KanHpOpPHUN ANz HYXA CEeBEPHMX LITATOR

Puc. 2. Conocranmenue cHopocTH po¢ra orypesdoli paccanm:
!~ B_M0YBE; 2°— B BOAHOM PACTRODE. .

Puc. 3. ConoctanjeHne CKOPOCTH pOCTA DACCARH TOMATOB!
: - B TovbBe; 2—n nnunaax, alnasno CHMaYHBAEMEIE METATCABHBM pacmopou.

Awmepuxn. B nepsbiit rox xo3aicTBy Sl cienan 3axas Ha 90 000 wr.,
Ha clenylilui rog aakas yseanyen xo 400 000 wr, ArpooMsl oYeHb
BHCOKO OUEHHJAN Takoll cmocob monyueHns paccagel, oHa XOpOWO
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NPHXABACTCR W He 3aGoneBaer, B  28-1HeBHOM BRO3pacTe ee TilNa-
TeJbHO YIAKOBLIBAOT B ALHKH H OTHPABAAIOT HA TPY3OBHKe B Ce-
BepHBEe WTaThh BHCTpoOTAa pocra paccann MOROKHTENBHO CKa3H-
BAeTCA H Ha CpoKe MAomoHOowWeHHA. OGLMHC Tague TOMATH co3pe-
BAKOT Ha IBe Hededd panemie. BHCOK28 CKOPOCTE POCTA paCTeHHA B
HCKYCCTREHHEIX cy0CTpaTax HabawjaeTca M B APYrHX cayuasx. AH-
ranAckWe caZOBOAEL NOTYYAlOT B MeCKe rBoaauky I xmacca Ha 4 He-
Ienn paxblle, ¥eM B TiouBe. :
Opxyaen Ha MHTATENLHOM PACcTBODe 3ANBETANT HA I'OL PaHblle,
4eM NPH OGLIYHOM BHDAUIMBAHHH BO MXy. AAMHHHCTDAUHMA ¢paH-

Ypowa#t ToMaTOR DNDH BHPRIUBARHA HX

{p Tem
Ypomait Yoo
Ha 1 powaft
Copr Cydcrpar pacTenue Ha 1 &%
(s x2) (s x2)
ToMaTsl Mowsa ..., ... 54 48,0
: Necox . ... ... 8,1 72,8
Boauas xyaeTypa . . 65 58,7
Tomaril Mowsa . . ... .. 4,53 27,2
f fecox . .. .... 5,77 34,6
Tomaril Tensthpyxr* Mousa . . . .. .. 27 7.2
Cpanutt . . . . . .. 48 13,0
Bopnag kyaviypa . . 39 10,4
Tomatut _ Towsa . .. .... 1,08 10,8
Tpasuit . . . .. .. 1,58 18,8
Boguas xy/abtypa . . 16 160 .
Tomaru [Tepeenen Mowsz . . ... .. He npnsoaurca 6,5
Charkys . . . . . . 16,1
TpeBudi . . . . ., . . 96
Tomate Temaumunpiii pau- | Tlonma . . . . . . . . . 71
nuit-48 Cpaentii . . . . .. 10,1
Boguan kyanrypa . . 88
Tomatsl ¥ paascrnit TMousg . . , ... . . 10,0
Cpagnft . . . . . . 12,0
Boanaa xyspTypa . . 6,5
Tomarus lynunit uz seex | Toasa . . . ., . .|, . 1.6
Cpaguit . . . .. .. 136
Boauas kyavTypa . . 10,4
TomaTi ** MowRa . v v o .| . 19.8
Ciparnym . . . . . . 20,7
Tomarmt  Jlywww#t  wz | Tlowea , . . . . . .|, . 20,3
Beex M+ UleGeus . . . . . . 18,1

* Yposail v rpanuilkoll kyabtype mocnen xa Abe HeAeAd DaHbWE, weM
** Pacact rencd #a 1.u? noneswolt maomanu.
*EE Coapuptine B DMPUBKEN Ma¥atoch H2 9 Qued paublue B BRDUAHTE HA
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uy3sckoft ¢aGpHKH uBeTop B AHTHGE CyHTaeT, 4To GecrnouAeHHOe BH-
pal#RanHe  po3 jgaet GoJiee BMrOZHEIA rofosoli ofopor, Tak Kak
pacTeHHs OLICTpee PasBHBANTCH.

YPOKARHOCTD PACTEHHA B HCKYCCTBEHHHX CYBCTPATAX

OneuM H3 HauGosdee YACTO YNOMHHAEMBIX NPEHMyLIECTs BLIpa-
IMHBAHHA DACTeHHR fe3 MOYBH ABAAETCA NOAYUeHHe BHCOKHX YpO-
#xaes. Ewe JKepuke, niHoHep MPOH3BONCTBEHHHX BOAHKX KYJALTYP,
nonyuna ¢ 1 »* 6aka no 90 x2 ToMaros (3a rof KyJasTyput). 3th fac-

Tedangye 2
B NOWBE H MCEYCCTBeHHLIX cyberpatax
AMUAX)
MpoAOARATENLHOLTD Mecro,
OOHTA Tae CTABMACA OLDNT Asrop

Peppaib—asrycrT

18 IV—-301X

1T=27 vl

21 j—~14 VI

212Vl

deppaaLr—eHTRODSL

To xe

To me

To ate

C aopens no apryer

B O09Be.

CHA, Kaandopums

Barxdmeann

AP, Bepawnckas ¢.-x.
axapeMua

CCCP, Jlenunrpaa, Ten-
AHTHO-TMAPHAKOBWH
KoMOHRAT

Tam me

Mocxoscknit RedTenepe-
pabaTueaownit 3a8on

Tan we

Tam xe

Mocx. ofa., Mapdano

BAHX

Xormsua u Apuon (1940)

Temneasman [1947)

Teficcrep {1955)

bBaauprEa H Hnmnﬁxas
(1954)

Bepcon (1958)

Mypaw u Tlopwynopa
(1957)

Mypaww ® [opmysosa
{?957) Py

Mypaww u Topwynosa
{E&T}

Wesyaexe n lHyeanos
(1963)

Covpnnonosa u Bamenxe
(1859}

melHe, 3peanix orozos Ma mebne—11,2 x2, ua novee—2,1 w2
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Ypowah orypuos

NpH sHPAHIHBANMH HX B NOUYBE H HA HCHYCCTBEHHBIX cyﬁc’rpaﬂx

Tabsuya 3

* Ha | 4% noneanoit mnomaan.
** Ha | #® mueentapuoii miomanm,

Ypomait na | ¥powah Npoxonsn- :
Copr Cyferpar ] ll:mcreuue napci At TEALHOCTD Mecro, ;:;: TABHICH Aptop
(8 w2) (B x2) ONBITA
Orypun LWnorpe- | Mowsa . . . [ .| He npueo- 20,6 9l=191X AP, Bepannckas | Teficcaep (1953)
IHCTUNT Fpasnft . . . . . AUTCA 27,0 C.-X. AWAAEMNA
Boasafd KyAb1ypa 20,5
K e|lMowsa .. ... 3,40 A4 211-271X CCCP, JMewanrpaz, | Baswprna n Mabhu- -
Crypun Kanvckh Tpasaé - o . . . 3,99 399 TemTHIHO-RAPHH- cka# (1954)
Bonnas xysbTYp2 332 332 MOBblit  KOMOWRAT
Jlennapunra
Orypun [Moys2 . . . . .| He npuso- 124 Peppanb— | Tam xe Bepcon (1988)
Tpasufi . . . .. anTee 145 ceHTRlpL :
Caruym . . . . 19,3
Boanaa xyasTypa 10,8
Ipap.-necs. kyab- | To ke To we Mockoscknit medre- | Mypam n FopmyHo-
Orypus Kaunicyae p-,;'pa .. _y_ . 35,1 nepepabaTHsaouHiE Ba (1957)
Mowna . . .. . arl aason
Tpasaif . . . .. 36,9
Bogead KyAbYYDa 15,2
Orypuw  Menun- | Nowaa . ., . . .- . 18,9 - Tan we Mypam @ Topwyso-
r{:gncxnﬁ Ten- | Ppasuh . . . . . 296 B3 (1957)
AnMHNR-23 Tpak.-necy. KyaAb-
PR . . . - 30,6
Orypunt Kauucxwe | Tlossa . , . . . - 8,2 - CCCP, Canexapa Tyaoweuxoss (1953)
Mecok . . . . . 10,2
Orypupt Kaunckue lh'l‘oqna e . s g.g - Tam me Tyaswenkona (1953)
[+ S '
Mecox . .. .. 140
l .
. e e e
Orypre Knvnexne | Tlowsa . . . . .| He npuso- 248 degparn— | Jlewunrpan, Teoaws- | Foxatuma (1958)
Mox .. .... ABTCH 38,7 ceHTabph HO-NAPHHKOBSHIH
Fpaeui . . ., , 29,1 xomdnnar Jleunap-
NKTA
Orypan Kann- Mosea . . . .. To xe 28,0 C 22 deppaan | Tau xe Foaaruna (1958)
ChHi < Jienun- Mox . ... .. 30,9 B TEUEHRe
rpancenii  ren- | Tpamsd . . . ., . 33,3 192 auefi
FELETTS
Orypaw * TMowsa . . ... . . 6,6 C 711! no 15 V| Jlocruoocrponckoe Bamenko u KopGyr
Bommutlt pacraop 8.4 OTI, SKcnepnM, fa- | (1857)
Tpaeaii . . . . . 7.5 au Hayuno-nccaen,
ebers . . , . 80 Hi-13 OBOLIHOFO
flecok . . .. . 56 xoasicTBa
Orypugpt** flowsa . . . ., . s 7.7 Copxos Temanwauli*| Kop6yr (1959)
Tpasnl . . ... 94
Orypuw Kanackne | floasa . . . . . . » 24,34 0,58 121—=9 Vill | Tam e Bantenxo, JMarnwes,
Ipapall (d=6 wum 333+1,32 Cuupnopa (1959)
Mpasei (d=10 33,5107
Orypust  Mnoro- | Mossa , . . . . . o 14,2 2411—20{X | BAHX Cnupuponosa H Ba-
PAOIHELE Tpammii . . . . . 221 menko (1959)
Oryput  Mnoro- [ ITowsa , , , ., . . 26,2 Datw ne Areruryr osommore | Conprpososa v Da-
naonnke * Tpaenh (caoif BpHBEIEHH 103alicTBa menke {1959)
15 ca) 234
illeGenn (15 cu) 30,5
UleGens (20 cx) 327
Boauuii pacreop 27
Orypuw (8 napuu- | Iowsa . . . . . - 9.0 To we Koaxos ,Mapyne* | Adeae (1959)
Kax) MNecok + epannfi |, 12,7 Puxckoroe p-da
Carnosui Mox . 15,0



HOCHOBHLIE lIHElJpI:I YAHBAANH CIEUHANHCTOR. MHuorue ceanckoxosaii-
CTBEHHBIE YHUpex AeHHA CTARKHIHE CNeNHANbHME ONBITE H CPABHHBAJIH
YPOXMAH paCcTeHHHA B lioupe K B GecHouBeHHol KyabType. Ilousa, xo-
TOpas CAYKHAA KOHTpOJeM, oSHIbHO YAOGDANach MeperHoeM - H B
pafie cAyuyaes Oe3HHOQHUIHDOBANACE.

B Ta6a, 2 CBelfEE JAHHEE: ONWTOR € TOMATAMH, MMpOBEEEHHREX
B pasanunbx ummporax. HauGonee Bucoxufl ypoxalfi ToMaroe Ha-
GJ10]aeTeq IPH BHpALLHBAHHH X Ge3 noueH. (JcoffeHHO XOpolIo OHH
PACTyT B TpaBHH H Necxe. B nomnofi KyAeType ypoxkay NJIOAOR 3Ha-
YHTEALHO HHKe, BOIMONKHO, H3-3a HedocTaTounoli aspanuu. Oueun
BEICOKHe YpOKaH nonyuedn B KanupopHHH 3a CueT BHCOKOH HHCO-
JANHH. B ceBepHHIX LWIKPOTAX OCBRLUCHHOCTE B TRMAMMAX ABJIHETCH
AHMHTHPYIOLEEM (AKTOPOM YDOMXAKHOCTH TOMATOB,

Ta6a. 3 maer npeacTapieie of ypoikae orypuos, B rpaaniinod
KyAbType ypoxkafl ux 6w Gojee BHICOKHIH, yeM B mouse, Bopanas
KyNETYpA TIPH BHPAUIHBAHHH OTYDLUOB He NOKA3ada 0COGEIX MpEeHMy-
WecTe: ypoad X A#Go 6L/ pabed YPOXKA0 B KONTpone, AnGo oxa-
3pIBAMCA CHHIKeHHEIM.

Taxum ofipasoM, 2pasulHan KyALTYPA 080WEd 8 Tenauye 18-
AReTCA BECOMO NEPCREKTUBHON § OTHOULCHUL YDONCALEHGCTY,

B oTKpHLITOM [pYHTe IPH BHPALUMBAHHY DACTEHHH B HCKYCCTBEH-
HEIX KYJBTYPaX Takie GbLlIH HOAYUYeHH BHCOKHE YPOIKAH.

K comaneHH10, TOUHLIX CPAaBHATENLHBIX ONHTOB MMEETCH oyeHb
Mano0, TAaK KAK NMPOMEILeHELe YCTAHOBKHY TIO BHPALUHBAHKIC OBO-
el B HCKYCCTBeHHOH KYALType cTposTcs OGBIYHO TaM, IAe Her Xo-
pollieil MOYBLL. ¥DPOIKAH, MONYYEHHEE B YCTAHOBKAX HA OeCnOLBBIX
ocTpoBax Boanecenun, ¥afg, Apy6a, a Takke Ilyspro-Puko u ap..
ABARIOTCA CYeHb BHICOKKMH (Ha o-Be Apy6a B rop ¢ 1 2a cHHMAWT
no 125 r oBoum{eR).

B CIIIA ypomai kaprodens B HCKYCCTBEHHON KYARTYpe cOCTa-
BHa 156 7/ea, tomaTor — 160—700 7/eq, ropoxa — 25 tfem, oryp-
noe — 37 7/ea.

B HWugur (IMoaro-Hyraac— Sholto-Douglas, 1955) ypoxait
xaprodens cocrasua 88 rfea, Tomaros — 480 1f2a, puca — 12,5 1/fz2a
(nipH cpenseM ypoXae B TNOUBE COOTBeTCTBeHHO: 24,2 7/eq, 12—
25 rfea w 1,1 tfe2a).

B reyenwe pama Jer » rpamufinoil ycranoske Ilereprodcexoro
GHOJOrHYCCKOTO MHCTHTYTA BLIpalukBaJAnch xaproders, KanycTa,
K&ﬁa‘{KH, peouc. Brian MOCTABIEHB TAKWe OIRTH ¢ AYKOM H MOp-
KoBbto (Taba. 4).

Ilpupenennsle MaTepuans] MOKAIXBAKT, YTC OPH BEIPAUHBAHHH
pacreuuﬁ fea NOUBEl MOMHO MOJMYHATL BHCOKHEC H RHOTA& JaXKe pe-
KOPAKEW YPOMXAH,

MoXHO MM CUMTATL, YTO HMCKYCCTBEHHAs KYAbTypa TauT B cefe
KAKHE-TO OCOfkle RO3MOMHOCTH AJa DONydYeHHs) BHICOKHX YPOXKaes
PACTCHHMN, KOTOPHX HeNn3m cospaTh B noupe? Ham xaxeren, uro
BEICKA3HBAKHMA HEKOTOPEIX CHELHaMHCTOB 00 0COGLIX BOAMOMKHOCTAX
OAYYeHUA CBCPXBBICOKHX YPOMAER TIPH 9TOM CNocole BRIDAIMBA-
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HHR ABJAKOTCS NpeyBelHYCHHEIMH. B HCKyCCTBeHHOR KyAbTYpe no-
AYUHTb BHICOKHE YPOXKaH fpolle, TdK Kak MpH STOM cnocole Bhpa-
IABAHAA Aerue Co3fate HanGoNee GAATONPHATHHE YCAOBHA QUTA-
HHA pacTeHHMil BO Bee (asbhk HX MH3HH, MOXKHO XOPOIIO PErylHPOBATh

Tabruya 4
CpaBReHde ypoXaeB B Ao4YBe H rpaBHiHON KYALTYpe
{ycranorka Brosorunecxors wucTuTyra JIeHUHrpagCkoro yHHgepcHTera)

Peropanue ypowaun ¥powmalt B rpanuituoii
KyanTypa B nouse (B xef10 4%) KYARTYpe [:pxzflﬂ #E)
Kaprodens . . . . . .. 1= 70
Kanycra e | , ., , . 95.5* 1615
Mopkoas . . . . . .. 147,7% 72
Kabagkm . . . . . . .. - 138
Mye . ... 0 L. 46,3** 20

* Ypowan noayvenu b Mockoscxo#l ofaacth.
** ¥poman neaysens m Apaamaccroft obnacru,

TEMIIePATYPHHE YCJOBHS B 30He KOPHEROH CHCTeMH (MOZOTpeROM
HJIH OXJamJieHHeM pacrBopa). Bee 210 M co3aaeT BO3MOXKHOCTH NO-
AYYEHHS BLICOKHX YPOXaes.

KAYECTBO OBOWEN H RBETOB B EECTTOMBEHHOA K¥YJABLTYPE

Tlourn 3a 30-MeThee CYRIRCTBOBAMHE NPOMHULTEHHOTO METOXA
BHPALIHBAHNA pacreHnit 6e3 nouRH HEORHOKPATHO NMPOBEpsAOCk Ka-
YECTBO MONYYaeMOR TPOAYKLHH,

Ha onwrtaohi cramnuu dxenort-Xuan (Axrans) npoBoaminch
CHCTeMATHYeCKNe AHANHM2EI MHHEDAJTLHOTO COCTABA IJICAOB TOMATOR,
BHpalleHHHX 8 MOMBe, NecHaHOH K rpapadinoi xyawType. Bo mcex
TRIAX KYJALTYD He ObJIO HAHACHO CYlUeCTBEHHOH Pa3HHUL B CORep-
MAHHHU CYXHX BelllecTB, a301a, pochopa ¥ Xajks, a TaKxKe No conep-
HAHHIO MHEKPO3JIeMeHTOB. :

[lo nannsim Apuona u Xomsupa (Arnon a. Hoagland, 1939),
Teficcnepa (1956), Bepcona (1958) m MHOrEX APYTHX, BKYCOBER
KayecTBa NJAOKOR TOMATOR H OfyplOB, COASPKAHHE B HEX BHTAMHHA
C, XKapoTHHa, CaXapoB M CYXHX BeIleCTB CYLIECTBEHHO He PAINHYAWT-
CA TPH BHPAIIEBAHHM HX B TelNHUe, B mo4Be HAH GecrnodBedHOR
KysbType. Crayron (Stoughton, 1955), cymmupya peayasrare ncex
AHAMH3OB, BHMOMHeHHEX SKCTMEPTAMM NO HTAHHK, MHOTOYHC/MeH-
HBIX o6pasnoR oBOUlell, BEIDANIEHHHY B NeCYaHod, rpaBuinNoi | moy-
BeHHOM KyALTYpaX, NPHIIeN K 3aKMIOUENHIO, YTo CYWIECTBERA0H pai-
HELEBr MEXAY NOUBeHHOM H JecnoupenHON KYABTYPAMH HH 010 OAHGMY

NOKa3aTesio, KOTOPHe MOTYT OLTh ONpefeNeHH XHMAYCCKH, He
HMCeTCH.
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Haq okos4aTensHOID CYMIAEHHA O MHTATENLHOW LEHHOCTH TPO-
AYKTOB, NOJYYeHHHX TpH GecloyBeHHOM BHPAIIHBAHHA pacTexui,
" OLIH NOCTABAEHHW ONETH CO vcxapmmmauneu MOpPCKHM CBHHEAM B
KauecTBe eAHHCTBEHHOTQ HCTOYHHKA MHTAHWA TPABH, BRIPALIEHHOH
B NMOYBe H B UCKYCCTBeHHOH KysbType (AproH, Ceme, Mopran —
Arnon, Simms, Morgan, 1947)}. B reuenne 12 Hegenn MopcKie CBHH-
KH POCJH OAKIAKOBG KAK NPH NHTAHHH TPABO#, BHIPAILCHHOA B BOX-
Hoil KYABTYPe, Tak H Toil, KOTopas GHAa BLpAlleHa B [0uBe, T. €. MO
MHTaTeAbHOR NEHKOCTH pacTenus, BHpallleHHEe 8 NOYBe H B HCKYC:
CTBeHHOH KYJALTYpe, He pasiHUaITCA.

Pacrenus, swpociisvic 6¢3 NOUBW, paHblle HAYHHAKT NAOAOHO-
CHTh, DOBLIYHO KDYNHee H PoBHEe, Y4eM Te, KOTOpHe BHPAIIHBAKITCA
B noyee. TopapHad OUEHKA TOMATOR, BRIPALIeHHEYX B NCUBE H B rpa-
PHH, NORA23J4, YTO H3 NMOYBCHHOH KyAbTypel 60% TOMaTOB MOMHO
OTHECTH K MepBOMY COPTY, B TO BpeMA KAy M3 TOMATOB, BLIDAINER:
HBEMX B HCKYCCTREHHOH Ky/NbType, K NepBOMY COPTY MOXHO 6HJ0 OT-
HecTH 75% Bcex mnogoB (OUCHKA NMPOBOAMAACH B PeflHHICKOM YHH-
BCPCHTETE) .

Ilo mannuim Tefiecacpa (1956), Goace paHkee H ApymHOe Haua-
A0 NI0AOKOLEHHS ¥ OTYPUOB H TOMATOB B I'PaBHiEOH KYALTYpe 1O-
3BOAACT panbliec MPUCTYNHTL K MaccoBoil y6opKe TA0AOB H NpoAa-
BaTb X [10 Gofce BHICOKOH NeHe. 3a CueT 3T0TO NpH npubaske ypo-
Wasg TOMATOB IO CPABHRHHIO ¢ MOMBeHHOK KyAwTypoid Ha 80% Ae-
HeXHaA BHPYuKa yBeAHUMJIAch Ha 215%

Te e peayAbTaTH NMOAYUCHH IAA GLYPLOE.

BLicOKOe KauecTBo NPOAYKUMH OTMEHaeTCAs B B LBETOBOACTRE.
1[perdl, BHpameHble 63 NOYBL, 06HYHO KpyNHee, apoMATHes, HMe-
T Gojee AJHEHBE ¢TSI M TONbille COXPAHAIOT ¢BOH CBeXHE BHA,
YTO oueHb BAMOHO MPH HX NePecHNIKe.

B 1940 r. na spicTaPKe LBCTOR NMepnas NpeMua GHia NpECyMIe-
Ha 33 XPH3AHTeMY, BHPAWleHHYI Se3 nousd, Ouele KpacHBi B Gec-
NOYREHHOH KYJILTYpe OpXHAeH.

[lpn BRIpAMIMBAHME rBO3AHKH B rpaBufinoit KyaLType (Myccen-
6pox n Bru — Mussenbrock a. Beach, 1948) okazanoce, uto b <pen-
HeM HA OHO pacTelHe NpHxomEAoct 10,5 uperop, a B moype — 84
ugerop. IIpnbuaL NpA nNpoaa)e TBO3AHKH, BEIPAIUSHHOH B rpapuii-
ol KyALTYpe, 6uina Ha 37% OGoanwe, yeM NPH BHPAUIMBAHAH €€ B
I0UEBE,

AEHHSEKUHA CYBCTPATA H OCOBEHHOCTH ¥XONA
NPH BHIPALHBAHHM PACTERMHA BE3 NOYBH

TMoayvense opowicii 1 UBCTOB B TEN/HUAX B 3EMHE-BECEHHHA Ne-
pnog obX0ANTCA O4CHL ZOPOTO, NOITOMY HCOGXOAMMO BCe BHHMAaHHE
UANPABHTL HA TO, YTEOL! NOMAYUHTL ¢ CAHHHOM NOBEPXHOCTH B CKa-
TG CPOKN GINLING APOAYKUINT BRICOKOTG KayecTra. BonsinM Heno-
CTATHOM OCTCKIACNNLIX TIOMcIMCI  #BJAAETCH  OTCYTCTEHE B HHX
YALTRAPUOACTOBLIX Myueil, KOTOPWe ABAAIOTCS MOMIHEM Ne3HHGbH-
NUPYEMERM CPeACTRONM, BO3TOMY B TCOMMLAX, FAC MOAJIePKHRALTCH
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BHCOKAS TEMIEPATYPA2 H BAAKHOCTh BO3LYXA, PACTEHHA He TOMLKO
XOpOLIO NMPOH3PACTAIOT, HO OYEHb YaCTO TOPAKAKTCH TPHOHHIMU
salonesaunnmi. Ha sTH pacTenus HananawT BpelHTENH, 49TO He-
pefiko MPHBOAKT K FHGead Bcero ypoxasn. [lostoMy Ans monyuewas
YCTORUHBHIX YPOXKAEE Mepef MOCAJKOR TenAMia K TIOUBA TUIATEALHO
Deannguumpylored. IlpofesundnuupoBaTh TEMNHLY H HAXOOALIEECH
B Helt o0opyRoBanue JoBoabHO Jderko. [foctaTouHo onpbickath e
32 JBA-TPH AHA RO BHICAJXH pacTeHHfi cinaluim pacTBopoM dopMa-
JMKEA HEMH JADYTHMH XHUMHKaTaMH. 3T0 MeponpratHe He Tpefyet
GOALLUMX 3AaTPAT CPEACTB M BPeMEeHH. FHAUNTENBHO CI0KHEe OOCTOUT
neno ¢ AeanHdexuneit nounl. CAMEM pacnpocTpaHeHHbIM H, MOXa-
nyh, nau6onee >PheKTHBHHM CPEACTBOM, PHMEHAEMBIM [A5 3TOK
LeflH, ABAAETCS NpPONAapKa NOYBR, HO 3TO JAOPCrocTOdAlllee  Mepo-
TNIpEATHE, KOTOPpOe OTHHMAST MHOrQO BpeMeHH H CHN, He BCETIa celin
onpaeauneaer. [pu rakoil GesHudeKIHH He YAaeTcA OCBOGOFZHTLCH
OT Beex BpefuTencit pacTenuit, OcoGenno TpyAHO H30ABHTBCH OF
rajnoBol HeMAaTOLH, KOTOpaA fWJARLTCA OYyKBaAbHO GHYOM Temauy-
HOrO X03aficTra. ITOT MAPa3UT, NOCERAACE HA KOPHAX pacTenud,
npH%HHAET WM Goabwofl Bped. [lpH nponapxe JHUHHKE mepede-
WAWTCA B HHIRHKe CIOM NOUBH: H TIPH HACTYMJeHNH GMaronpHATHLIX
YCIOBHHL BHOBE NePEKOYeBBIBAIOT B BEPXHHE C/I0OH, MOCENAACH HA KOP-
HAX BHOBL BHICAMEeHHBIX pacTeHuf. [na G6opu6u ¢ BpeAMTEAIMH NG
CYIIeCTBYIOLIHM MPABHAAM BelleHUA TeNAHYHOTO XO03ANCTBA 3EMJIO
B TENJARUAX CHelYeT CMeHATh 10 KpaliHelt Mepe OIHH pas B TPH roAa.
310 MEPONPUATHE NOMHTCA TANKENLIM OpeMeHeM Ha XO3RCTEO;
ocoeHHo OHO TPYAHO OCYIMECTBHMO AAA TEMUIHL, HAXOAMMHXCA &
yepre ropeda. Jas 1oro utofH CMeHHTS CPYHT B TeMHUE MAOLIAALID
B 1000 M2, noTpeSyetcs no KpadHedt Mepe NpHUBeCTH 3eMiio Ha 200
TPYIOBHKAX H BHBECTH TaKOe e KoauuecTeo crapofl. Ho He Toabxo
TI04Ba 3AROIUTCA B TENMHILE — eMeToAHO B SObIWHX KOMHIECTBAX B
Hee NPHBO3AT OpraHHvYecKEe YHOOpeHHA: neperHo#l, Hasos n Topd.
Tlpu poipatHBanwy pacTeHUA Ge3 NOYBH HH HABO3A, HE NEepPernod He
Tpefyerten. [parna, naa 3as03a rPYHTA B BHfe TajdbKH, KPYIHOTD
necka, GHTOr0 KUPNHYA EAW LIAAKa norpefyeTcs TAKKe HeManao Ma-
IIHH, HO TIPHBE3CHHHIH CYSCTPAT MOXeT CNYIKHTE MHOTHe Tofu Ge3
3aMeHEl; npoKe3HGHINPOBATE €ro He MpeACTaBiIeT HHKAKHX TPYA-
HoeTell, Yrobet npouszaecTu HAOewHYro deaundexyuio, noTpetyercn
He Boace deyx Ouetl, npuiem daxe Taxue spedurert, KaK HemMaroda
UAY nposoAcLHUK, nocubsyT. Bee aTo AsAReTCa GoAblUM  nPEUMY=-
ULECTEOM 2HOPONCHUKY RO CPABNEHUIO © OBbIGHbIM CnocoboM abipa-
wuaanus pacrenul.

Heannferuuio MOXKHO NPOHIBOANTD!

1. TTponapkoll creanaxell BMecTe ¢ HAXOAALWMHEMCA B HEX [PYH-
ToM. ONBET MOKA3ajl, 4YTO STOT NPHeM BROAHe HAZEMCH B CMBKE
AezAHGEXURK, HO GeTOH NIPH NpOlapKe MACTO NOBPeXAaeTCd, MOITO-
MY B OOJBUIHX XO3AHCTBAX HM He NOJNL3YIOTCS.

2. 1% pacrsopom popManuua. [aa cTepundHsaunH TeOIHUH ec
ONPHICKHBAKT TAKHM DACTBOPOM, YOAAHE TPEABAPHTCALHO H3 Ten-
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JNHEL pacreHHn. s gesuBdeXudn creAaaxed OHd A0BEDXY HATIONX-
HAKTCA pacTeopoM gopMannHa. Yepes 24 waca pacrsop ysansercs,
CTeMAJIaXH APOMBIBAIOTCA BOLOK A0 TeX fop, NoKa oHa He {yAer Aa-
BATh DEAKIHHW Ha MPHCYTCTBEE hopMaaHHa.

3. 3% pacreopoM cepHok Kucnorel. [las noayuenuss pacrsopa
chenyer npubasute k 1000 4 Bogw 15 2 kpenkoil cepHoil KHCAOTHL
[Npu npuroToBaedny pacTBopa HCOGXOAHMO ITIOMHHTB, UTO CEPHYIO
KHCJAOTY chefyeT A0HABAATh K BOAE, 4 He HAOHOPOT, HHAYE PACTROp
CHJiILHO HArpepaeTcd H, pa3lph3rkBafch, MOXET NPUYHHATL Onac-
Hule 0:x0rH. [Ipy CTepH/THAALAY CTeANaXKH HANOMAHAOTCA PACTROPOM,
KoTophit uepes 24 uvaca yaanafercd, 3aTeM CTEANEXKH NPOMEIBAIOTCH
BOJ0I0 A0 TeX I0p, OKA NPOMuIBHEI BOAK He GYAYT RAEaTh Heli-
TPaALHYIC pPeaKHuio,

4. 0,05% pacTBOpOM MApraiUoBOKHCAOro Kanaka. Oas mnoayde-
HHf Takoro pactRopa B 1000 4 Bogm pacTeopsiior 500 2 nepmanra-
Hara. [nia Je3nH(EKUMH CPYHTA B 3TOM C/iyuae NMOCTYAAOT TOUHO
TaK MC, KAK yXe¢ TOROPHAOCh B nyukTax 2 u 3. OAHAKO ONMBIT Noxa-
3all, 4TQ NOCJe TPeXKPpaTHOl Ae3HH(PEeKUHWH HA NOBEPXHOCTH CpaBHA
CKAMJIHBAIOTCHA OKHCAB MapTaHla, KOTOpPhle TPYIHO OTMBITE BOLON.
HO 33 CYeT KHUCAOTUOCTH NHTATEALHGTO DACTBOPA OHH NOMALAKT B
rpapuii B GOALINNX KOJHYEGCTBAK, MeM 5TO MPedycMaTpusaeTcs pe-
LENTYPOi, NPHUKHAA Bpea PACTeHHIC.

Npruweuvanne 1000 4 geasaprukpywers pacTBoOpA XBATAET A4 Ha-
TOANEHHA CTeAAdXed, NOBEPXHOCTE KOTOPHX paBHAeTca )2 #2, PacTsop nocie
desHitheRnHy erentamed He CAGAYET BHLTHBATL, €0 MOKHO ACHOAE3IOBATH  Aad
CTEPHAHZAUHA MBOFOKPaTHO, '

Baxcnoin npeumyecraom supaijusanun pacredutl 6es nowant
RBARETCR CUAGHOE COKPAUENUe PYYHO2O Tpyda no yxody 2a pacTe-
#eeany, TIpH sToM crnocoGe COBCPILEHHO CTAHOBSTCA HERYXHHMKE NO-
JNBKE, MPCNOAKA, DHXICHHe MOUBH, NMOAKOPMKA pactenni. [Iponon-
Ka He HYMHA, TAK KaK IPYHT He COACPDMHT CeMAH COPHAKOR, phiXJe-
HHe MOYBLE OTNARAeT, TAK KAK TPYHT Ne CIeXMHBARTCA M B JOCTATOU-
HOlL Mepe cHaGaet KOpHHY pacTeHH# KucaopoloM. BumecTo moa-
KOPMKH H TIOAHBKH HACOC MOAAeT MHTATE/IbLHMH PACTBOp, KOTOPHIA
OHOBPEMEHHD CHADNKALT PACTCHHA H BOICI H NHTATENLbHBIMH Be-
wecreamy. llogauy nHraTensHOro pacTaopa MOMHO CHANATh ABTO-
MaTHUCCKOR, 4TO KpafiHe yRpollaeT yXoa 3a SoJbUIMME TeNABLaAMM.
Cuuraior, 470 445 oBCAYMKABAHAA Tenauusl B 4000 x? norpe6yerca
ue foace AByX HeaoBeK.

NPHYUHHBL MAJIOTO PACNPOCTPAHEHHA METOJA H ElO
HEBOCTATKH

MeTog BepalauBaHEn pacTeHUi Ge3 NOYBLL  NEepCOeKTHBEH, oco-
Oenuo B TenAUYHOM X03SHCTBE KW B TeX MeCTax, TAe HeT [04B HIK
onu onenn waoxn, Ho weemorps wa csoe 30-seTHee cyliecTROBAHNE,
METO 3TOT iU I0AYURA Beeobilero npu3nanas. B uem e npuuHHA
FTOrO?

38



OcuopHan npUuHHA — GOMBIIHE KANUTANOBIOKEHHS Ha 06opyao-
BaAHue YCTAHOBOK. [TpH BHpAIMRAHKN pacTeHMil §e3 fOUBH HeobX0-
OHME GeTOHHEIE KaHABKH, cACTeMa Tpy(, HACOCH, pesepByapH AAs
XpaHeHnda nutaTeAbLHHX pactsopes, Bee sru saTrpaTte MoryT oky-
OUTECA B CPABKHTENLHO KOPOTKH MPOMEKYTOK BpEeMEHH TOALKO npH
TIPOH3BOACTBE HOPOTOCTOAIIEH NPOAYKIUHH — IBETOB, PAHHHAX ORO-
uefl BHCOKOrO K3YeCTBa, 3 TakXe OWILUIEMH YPOXKAAMH C eAWHHIK
naoulaiy. Bor noyeMy B HacTOMAMllce ApeMA B MPOMHIUITERHHX YCTa-
HOBKax B CCHOBHOM BHPAIUKMBAKTCA LBETH, paccafa K patHie ORO-
LIH: TOMATH, OTYPOH H T. 0, PAZ COGURAAHCTOR CuUHTAeT, GAHAKO,
YTO HM3JIePIKKH. 3aTpAYeHHHE HA YCTPOHCTBO HCKYCCTBEHHHX KyJib-
TYP, onpasamealoT ¢efa CpaBHATeNsHO SHCTpo, Tak, PoGusc (Ro-
bins, 1958), umetollHil MHOTOVIETHHR IKEPOKHN OIMT 1O YCTPORCTBY
Sovpuinx hepM Ha octpope ApyGa u B Ilyspro-PHro, yTBep:aaer,
uto B 1946 r. B CITIA uyepes 90 asel nocie MOCEBA OH YXe ONPABRAM
BCe MIMEPIRKH, 3aTpaueHHHe Ha ofopynoBaHie IPaBHAHREIX KYJABTYD.

JKOHOMHIECKAs 30h(eKTEBHOCTh, BHPAI(MBABHS OBollei Oea
noee B CCCP npopepanace Bepconom (1958) B Temnnuno-napuu-
KoBoM KoMSuHaTe Jlennapmura., UM Geiio morasaso, uto  Gecnou-
BeEHOE BHPALIUBAHNE TOMATOR ABJseTCA (oMlee peHTAGENLHEIM, ueM
ROYBEHHOe, AAXe € YIETOM 33aTpaT Ha nepeofopyaoBaHHe cCrel-
Jaxen,

Toastura (1958) nomcydrada, uro #a 1 42 mpy  BHPAINHBAHUH
orypuoe B noyse 3zarpayupaerca 0,77 «es-3xs, a B Tpapud —
0,58 «2a-Gna.

Mo naunbiM Kopfyta (1959), n coBxose «Tenanuumit» aatpaTtol
TPYAA B TenAHUAX IIomAALK 600 4? cocTaRAneT B FPaRHAHOR KYaL-
Type 500,5 4es-¢, B noyBenuoR — 741,5; npu sToM orypuce coSpaHo
B rpasuitHoft 5659 k2, 8 noueeHHol 4665 K2, CrouMocth nepeobopy-
ROBAHMA TenaHuEd cOocTapaAna 58,8 ThC, py6., B TOM 4HCAe CTPOM-
TeflbHas yacTh — 27,9 Thic, Tpyfonposoa-— 12,6 THe. u ofopyaoBa-
Hie H aAeKrpoamapatypa — 18,3 rwe, py6. Ha ocHobaHuu npose-
JdeHHEX onmuttoB B pacuetoB Kop6yr (1959), Cnupunowosa n Ba-
wenko (1959) cunraor GecnouBeHHYIO KYALTYDY MeTOAOM, GHCTPO
onpanfibBalLLEM ceGs B 3KOHOMHYECKOM OTHOLIeHHH.

TeM He MeHee HeKOTODHle HCCHiefORATeNH, B 4acTHOCTH Pecchep
(Rossler, 1950), neuaraiowmuii B cneuuansHoM XypHade «HIpo-
KYALTYPa» MHOTO cratell N0 BRIPAUHBAHHK) PACTEHHHA B HCKYCCTBEH-
HOM KyRuTYpe, BeCEMa KPHTHYECKH OTHOCATCR K STOMY MeToRy. Pec-
c/iep yTBepXAaeT, MTO eC/H THAPONOKYKA Gnina GEl BRIMOAHA, TO BCe
taJoBOALs Nepellin OH YXKe Ha 10T MeTod. Ho koMMepcaHTh, Kak
DpPEBAAC, He HEEAMHCTH, A TRITHUE — He AafopaTopHs, 4 HCTOYHHKY
noxoaa. lllupokoro pasBUTHA THAPOMOHHKA He MOMKeT TOJAYUHTE,
Hnanpumep, B lepManun H3-3a TOTO, UTC B Hee BROZATCA H3-3a MPaHH-
Ubl CRCIIH MO CPaBHHTEABHO JelleBOf leHe, ¢ KOTOPOH He MOXeT
KOHKYDHPOBATh TeMIHYHAA [POAYKUHS.

Hpyrofi npuunnolt Manore PacnpocTPaHEHHs Meroja ABISETCS
HeoOX0OAHMOCTL TINATENBHO CABNHTE 34 YCAOBHAMH a3pauly KODHS,
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KHCTOTHOCTBIO IHTATEIEHOTO PACTROPA H €10 XHUMHUECKWM COCTaBOM.
310 TpeSyer cneMHannHON NOATOTORKH: HeOGXORMMO YMETh TIPOHZ-
BOAUTH TIPOCTCRITHC ATPOXHMHUECKHe AHANKAR H HMeTh 0GOPYIORA-
HHe IJH HX DpOBefeHHA; YMeTh BHPANINBATE PAacTeHHA; XOPOIIQ
3HATh OCHOBH (PHIHOMOTHH PACTeHHN H HMeTh JOCTATOYHOE [pPeA:
CTaBAehue O XuMHu. EcnH oy, 3aHHMAIIHECH BHpalIUBaHHEM
PACcTeHHHE B MCKYCCTBOHHOH KYJAbTYDE, HeAOYINTHIBANT BaKHOCTH
POBCPKH KHC/MAOTHOCTH PAcTBOPA H XOpollell aspauHu KOPHS, TO OHH
MOTYT HAH COBCEM MOTYOHTH pacTeHNd, KM NMOAYYHTL DACTeHHA GOb-
Hble (H3-3a HeAOCTATKA TeX WM KHHX NMUTATeAbHEIX BELIeCTB), uTO
NPUBORUT 'K PEIKOMY CHIIKEHHE) YpOIKas.

Hnn nponarapael 2T0ro0 MeTONa B HAcTOsHlee ppeMa B [epManHy,
Aurnun, Nonnauwanyn, UHANE cozmanbl obilecTba, KOTOPHE OprauH-
3YIOT Che3dsl N0 O6Meny onbitoM JioOHTeNMedl W CAZUBOOOB, BRIIY-
CKalT HHCTPYKLUAH H MONyAspHele GROLOPH, ‘N0 KOTOPHM MOMXHO
O3HAKOMMTECA C© MeTonoM. HexoTopble o6lllecTBa BLINYCKAKT rOTO-
Bhle yao6pHTeAbHRe TAGARTKH, KOTOPEIS ODHTOTOBJIAKTCA CONIACHD
pelenTYpe HecAencBaTenbCknx yupexaenu#t, Ilocnernee mMeponpad-
THE CEIFPANC HCKAIOHHTCNBHO OX2roTBOPHYH 'DOAL BO BHEIPCHUH
37070 MeTofa. Tlose3ysch TakHMy TabnerkaMH, JOOATEIb, JaXe HE
HMelOWHit HHKAKOrO NPeACTABNEHES O XHMHH, MOMXET, He pHCKYA
YpomaeM, caM NPHIOTOBHTL DHTATENEBHBIE DACTBOP.

Ondolt Bz npHuMa ¢a1aloro PACNpOCTPaAHEHAs MeTOZA B HAIIEH
CTpaHe SBAFGETCH MANAA OCBEACMJEHHOCTE O HEM He TOALKO IUEpPO-
KHX Mace, HO H arpoHOMOR H pYKOBOAMTedel TeMIHYHEIX X03A#CTE,
Mayo craBunoOCe KPYOHHX IPOR3IBOLCTBEHHHX ONLITOB, PAe Gl VYH-
THBANack IKOHOMHYecKAR 3PHEKTHBHOCTL STOTO TIPHEMA B PASHBIX
YCAOBHAX. '

M3 Beero cka3aHHOTO B 3TOIl NiaBe MOXKHO CAeNATh BRIROJ O TOM,
4TQ BHIpSMIMBAHHC pacreﬂnﬁ B HCKYCCTBEHHHX CYGCTPETBX BLe e
HMeeT pRj TIPeHMYIIECTB Ilepes BHpallMBAHHEM MX B TIOUBE:

1. BOosMOXHOCTE CO3AATE AN PaCTEHUN ONTHMAJBHLIE VCJIOBHA
KOPHeBOI'O NMHTAHHA K BoQOCHAOMeHHS.

2. DKOHOMHOE HCIONb30BaHHe BOAL M THTATEAbHLIX BEILeCTs.

3. Bo3MOXHOCTE  peryAHpPOBANUA TEMNEPaTyP KOPHeoOHTae-
MOTO CJIOA. :

4, Yckopetine pa3BHTHA PacTeHdd, B YACTHOCTH YCKOpPeHHe BhIpa-
WHEAHHAA pacCafbl H [LBETOS,

9. Boicokmit ypomxai,

6. Decoxoe KauecTBO OBOLLCH H LBETOB.

7. Jlerxas noaMoMnocTs fejundexuun cyberpara,

8. ¥Meubllenne pyyHOro TPYAA NPH YXOXE 32 pACTEHUAMHA (OT-
CYTCTBHC NPONONOK, MOJHBOB M T. IL).



IVIABA I

NHTATEJNBHBIE PACTBOPBI AN BHPANIMBAHHA
PACTEHHRA '

CotTars MUTATENLHOID PACTBOPA MMeeT HCKAYHTENABHO BAMKHOZ
3HA4YeHHe NMPH BEPALIMBAHAH PACTCHHR HA HCKYCCTBEHHBIX CyOCcTpa-
tax. [1pn coctasmennu ero HeOOXOAHMO NPHASPXHBATBCA CAeAylO-
WHX [TPHHIATIOR:

1. B mutareabHbliE pacTBOp AOMMHEL BXOMHTE B¢e Te HEoGXOAH-
Mble IfiA pocTa pacTedHil mNHTaTeNbHue BellecTBd, Ge3 KOTOPHIX
pacTeHHs He MOTYT HOPMAJbHO PasBHBATBECA (MAaKpPO- H MHKpO3JIe-
MEHTH),

2. CooTHoUeHHe NUTATENbELIX BeLleCTB JNA COCTABReHHS THTA-
TeNLHOTD PACTEORA NOAGUPATCH Mo (AKTHYECKOMY COAePMAHHIO
coJiefi B 3071 pACTeHHN H O CKOPOCTH MOTAOLIEHHs1 HX M2 pacTBopa B
pasHble HepHOAB! MKHIHH DacTeHHA.

3. Baxuo moaobpaTk e TOABKO COOTHOLIEHMe MUTATENBHEW Be-
LIeCTB, Ho H OBILYI0 KOHUEHTPAuHIO pacTRopa. OMa JoamHa OHTh
JOCTATOYHO BEICOKOH M B TO e BpeMs He TOKCHUHON Ina pacTenufl.

4. Heo6xogumo nogGHpaTh Takue cMecH <€ONed, B KOTOPHX He
GBJI0 OBl De3Koi PasHHLUL! B TOMMIOWIEHHH KATHOHOB M ZHHOHOR,
B NPOTHEHOM C/y4ae MOMeT HaBAKAaTBCH CHALHOE NOAKHCAEHHE
WAH NOMileAUYKBAHAE PACTBOPA.

5. CoMl, B cOCTAB KOTOPBIX BXOAAT HCOGXOAMMHe A7 pacTeHnl
MHTATSJEHBle BelllecTBa, cheayer BHOHPAaTh ocoleHHO TINATENbHO,
TAaX KaK HEeKOTOpHe CONYTCTBYIOLIHE KATHOHE H AHHOHEI (HAMPHMeED,
Na u Cl) neSnaronpuatio BAHSIOT B GONBLUIAX KOMHUECTBAX HA POCT
N pAa3BHTHe pacTeHRii. :

6. Ilpu NpHrOTOBJAEHHH MUTATEALHBIX PACTBOPOB JOJIKHO YUHTHI-
BATECA H KAYeCTBO NMPHMEHSeMOH BOALL.

7. OnTiMansioe COOTHOWEHHe THTATENLHBX BELIeCTB W KOHIeH-
TPALHA PACTBOPA MOTYT 2ABHCETL OT BPeMeEHd ToJa, OT NOTOAH
a T A

PaccMoTpum npeskae Bcero XHMHUECKHA COCTAR PaCTeHHA,
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XHMHYECKHA COCTAB PACTEHHRA

Bo3eMmeMm gaa nmpHMepa TPH B3POCALIX PACTCHHA OTYPUE BMECTC
€ KODHCBOH CHCTeMOR H NAGLAMH, NPCANOJAOKHKSB, UTD OHK BeCcAY
1000 2. Tlocae BECYIIHB2HHR BeC PACTEHHI YMeHBIIMTCA MPHOAHAH-
TenbHo Ha 800 2, TaK KaK BCH COLePXaILAACA B HHX BOLA HCTIADHTCS
(800 2 Bogsl cogepkar 711 ¢ kucsopopa 1 89 2 Bogopoaa). Ocras-
Wancd CyXasg Macca PAacTHUTENLHOFO MATEPHANA COCTOHT H3 KJeTou-
HHX O0OJIOUeK NapeHXHMb, MeXaHHYecKoH TKAHH U WPOBOAAWIEH CH-
CTEMH, 32MaCHHX BULULCTB: KPAXMANd, £aXapa Y XKHPO8, TpoTonaas-
MB M BellleCTB, KOTODHE GLIIH PACTBOPEHE: B KASTOUHOM COKE,
B 200 2 cyxux pelllecTs B HAHOOALLIEM KOMHYECTRe COALPKATCH
YMepo, NoNy4YaeMeld pACTeHHAMKE H3 BO3AYXa B Npolecce BOIAYWI-
HO-CBETOBOIG MUTAHMS, KHCAOPOJ H BCOIOPOA, NOAYYAaEeMEIE pacte-
HueM H3 BOIH.

TabAuna 5
Xnaunyecknit cocrar 1000 z orypeunnix pactennh

Conepmaniie XHMUUECKHX
HazpaHue XHMuIeCKHX AeMEHTOB (B 2)
SAEMEHTOB B BOZE B CyXoM
TKaHed BCILECTLE
Kucnopom. . . . . . 1 84
Bogopoa . ... .. a8y 13
Yraepon . . . . . . -— 90
A0T . .. .. ... _— 47
Kanuh . . . .. .. — 6.9
Marmmft . . ., .. — 0,2
Kanpunst . , , . , ., —_ 1.1
Pocdop . . ., .. — 0.5
Cepa . . . ... .. _ 0,2
Heaeso P — 0,04
Mapraden e — 0,002
Bop ... .. ... — 0.0002
Mens. ., .. .. .. — 0,0004
Unax . . . . .. .. - 06,0006
Brero. . . . 800 199,6432

3onLHEX PellCCTE B OGONOMKAX KJAETOK COACPKHTCA MANo.
Tinaama gMecTe ¢ AQpoM, TmNacTHAAMH K IAPYTHMH OpTraHoOAfaMH
UMCCT B CBOEM COCTape, KpOMe yIJiepoaa, BOOOpPORAa H  KHEAGPOAa,
IHAUUTCALLOC KQJIHYECTBO a3oTa, hocdopa, cephl, BXORAUHX B CO-
crap GeNlKa, & TAKHKE IPYTHC JONBHLE 5ACMeHTH B HeSOMBIIAX KOJH-
yecTpax (taéa. 5). Ocnoenan Macca katnodon (K # Ca) — 80—80%
OT HX ofUlero KOMUMECTBA — COCPEOTOYeHA B  KAETOYHOM COKE,
ofyCcI0BAHBAN OUMOTHUCCKHC CBOHCTEA KTSTHH.
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[TpH CKETAHHH CYXHX TKaKell pacTeHHA YTAEPOA, BOROPONL M
CCHOBHARA MACCA KUCIODOAA YJETAT B BHAe YTJAEKHCAOTNO rasa # ma-
%on BOAM. B Bufe rasa yJneTyuuTcs M a30T (B MONEKYJASPHOM BHIE).

Ce OCTANBHHE BELIECTRA B BHJE -OKMCIAOB M codell OCTamyTes B
3008, MoUeMyY HX H HASHEAWT 30AbHRMH 3JeMeHTAMH, COAR azora
M 20JBHEIX 3J1eMEHTOR PACTEHHA NOAYUANT K3 NOUBH, ¥ OHH TOJIKHH
COCTABAATE OCHOBY AHTATENHHOIO PACTROPA, BXOAst B €ro COCTas B
Tex e COOTHOLLEHHSX, B KOTOPHX OHH HAXOHNATCS B PACTeHHH,

XOTSl OTHOCHTENBHAS ROAA A30Ta H 30ALHHIX 3JEMEHTOB HeBenu-
K4, HO OHH HeOoOXOHHMBl NI pasBUTHSA pacTeHHll. Eciu HeHIOUHTL
H3 MUTaHEA X0TA Obl OAHH M3 HHEX, TO PaCTeHHS HAYHHAIOT CHIBHO

33IEPKUBATLCH B POCTe H, NOTpeGHB ero 3almach, codepxKallHecn B
ceMeHd, norufaorT,

SUIHOTOTHYECKAN POJIh MHHEPAMBHMWX BEILECTB

DyHKUHH OTASTEHHX MUHEDANBHMX 3JEMEHTOB, KOTODMe pacre-
HKA MONYYAKT U3 NOUBH, Kpafike paznooGpasust. Hu ofHn npogece,
COBEPUIAINILHICA B PACTCHUH, K TIpoTekaer 0e3 HX YUACTHRA.

Bo-nepBuix, MHEE€PAIbHBE COJMH HeOSXODHMH KaK MarepHan AAa
MOCTPOEHHS NPOTOMJNA3MEl K DAIHOGHPAIHEIX KAeTOYHBIX ODTaHOK-
J0B,

Bo-Bropuix, paa aneMeHTOB, NONYYaeMEIX PACTCHHAME Yepes KOp-
HH, HTPaeT GONBIYI0 POTE B NpONeccax oOMeHA BEIeCTB W FHePTHH.

B-Tpe‘]‘bi{x, MHAHCpANLHBIE IMEMCHTH oBeCIeUHBAIOT onpeacieH-
HYIO CTPYKTYPY KOMJIOHAOB ¥KHBOIO BellecTBa, Ge3 KOTODOH He MOCYT
QCYWECTBAATECA HMHIHEHHbIE fIPOLeCChl, Ka'mom,]. K A@HHOHE BAHRIOT
HAa MPOHHIAeMOCTb KAeTOYHLEX MeMOPAH, ¢ KOTOPLIMH CBA3AHL Npo-
HEKHOBEHHe H MepedBHKeHHe NMUTATEJLHBIX BELIECTB B KASTKAX.

B-ueTBepTHX, MHHEPANEHEE COMH, CONEPIKAIMECA B KIAETOUHOM
COKe, OfpeflenfIOT OCMOTHYSCKHEe CBOHCTBA 'HJISTOYHOrO CoKa, e
KOTOPLIX pacTeHHe HE MOWeT HACACHIBATE BOAY H MPHAABATL JOIHK-
HYIO HANPDHAMEBRHOCTE CBOHM THAHSM. E.rlaro,uaps: TIOCNEeHEMY CBOH-
CTBY TPABAHUCTHIE pacTeHHT, He HMEOUlHe CKe/leTa, NPHAAINT CBOHM
OpranaM, COCTOAWMM H3 MeXMHHX TKAHeH, ONpereleHHYI0 GOpMY.

Hagouel, B-nATHX, MHHepafibHBle HOHH BXOMST B Cocrap ep-
MEHTHBIX CUCTEM H ABASIIOTCHA KATATHIATOPAMH MHOTHX (DH3HROMOTH-
UeCKHX MNpoLeccos.

K cxazannomy cielyeT A06aBHTL, YTO OAMH ® TOT XKe 3JAeMeHT
o0hYHO BEINONHSET He OJHY H3 IcpeuHCAeHHHIX DYHKUMH, a He-
CKOJIBKO, B 3aBHCHMOCTH OT CBOerc MeCTOHaXowIeHHd. Bxoas B Mo-
JEKYAY TOTO MAH HHOTO CORfHHeHHs, OH SBJATCA CTPOUTENbHEIM
MATePHAJIOM, HAXCIACL B KNETOYHOM COKe B BHJe CONMeil, MPHHKMAaeT
YYACTHE B OCMOTHYECKMX CBOHCTBAX KJeTKH, ajacopOHpyscs Ha no-
BEPXHOCTH KONAOHADB NDOTOMNA3ME, O6ecNeudBaerT el  Ompexcsiet-
HYI0 CTPYKTYPY.

OGeTanoBHMCA KPATKO HA OCHOBHHIX PYHKIHAX MAHEPANBHLK Be-
L(ecTa.
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JneMENTH, KOAMYECTBO KOTOPBIX B DACTEHHAX COCTABAAET TIPO-
UCHTH HAH ACCATHR AQJW TIPOLEHTS, HA3LIBANT MAKPO3NEMEHTAMH.
K num oTHocsr asor, docdop, cepy M KaTHOMB — KaNHA, MarHui u
KaNbLUKHHA; MeNC20 ZaHHMAGT TMPOMCKYTOUHOE (IOJOMKEHHE MEXIY
MAKpO- H MHKPOACMEHTAMM.

A zoT1. A3OT X0pOILO YCBAMBASTCA PACTEHHEM H3 COJefl  a30THOH
RHCAOTH H aMMOHWSL. OH ABAAETCA OAHMM K3 NTaBHEHUINX SAEMEHTOR
KODHEBOro fIMTAHHA, TAK KAK BXOAHT B COCTAR GENKOB BCEX KUBHX
knetok. CAoxkHag MoJekyna Genka, #3 KOTOPOTC TMOCTPOeHA MpOTO-
nraazma, conepxur or 16 no 18% asora. [lporonsaaMa npenacrae-
aaeT cofoll KHROe BEIECTRO, B HeH coBepllaeTca rMaeHedmull  ¢u-
3HOJOTHYECKHA Tipouece — AHXaTenbHMit ofmen. JIHluk BeaeAcTBHE
AeRTENBHOCTH NPOTOMIA3ZME B PACTEHHH NMPOHCXOAUT CAOMHBIN CHE-
Te3 OPFaHMUeCKHX BellecTB, A30T SBASETCS <COCTABHOH  4ACTBHY
HYKAQHHOBBIX KHCAOT, BXOASLIUX 8 COCTAB AApA H ABAAHIIHXCA HO-
CHUTEIAMH HACHEACTREHHOCTH, 3HAUCHKE a30Ta AMd  DACTHTENbHOK
KJAETKH ONP&ASARCTCS e TCM, YTO OH SBAACTCA  HeOTbheMAeMONH
YACTLIO XACPOHIAA - 3CHEHOTO NMHCMEHTA PAacTeHdid, OT npHCyT-
CTEHSl KOTQPOrO 3aBUCHT (DOTOCHHTE3; OH BXOAHT B cocTag QepMen-
TOB, KOTOPHLIE PErVIIHPYIOT peaklni oOMeHa BeUlecTE, H pAAa BHTa-
munoB. OucHb HeGOMbiLOe KOJUUECTBO A30TA BCTPEUARTCH B pacre-
HuH B Heopranudeckoil ¢opme. Tlpu M3GHTKE A30THOTO NUTAHKHA
HAKH MPH HEAOCTAaTKE CBETa B KAETOUHOM COKe HAKAM/INRAIOTCH
HHTPATHL.

Bee qopMil a30Ta B pacTeéHHH OpEBPAIIAIOTCE B AMMHAYHME
COEJHHEHHS, KOTOpHE, BCTYNAS B PEAKUHK C OPraHHYeCKHMH KHCJIO-
TaMH, 00pa3yioT AMHHOKHCIOTE H AMHARN — acClapardi H rAOTaMEH.
AMMuHauHNE 230T OGWUHO He CKATIIMBAETCA B PACTEHHH B 3HAYH-
TeNBHBIX KOJHUECTBAX. JT0 HaBAAAETCH TOALKO ADH  HEJOCTATRE
YIIEBOACS; B 3THX YCAOBHRX PACTEHHE He MOXKeT ero mepepaforatsh
B Ge3appejiHble OPraHHUECKHE BeILEeCTBA — ACMADATHH W TJIKOTAMHH.
HabuTok aMMEiaka R TEAHAX 38YACTYIO NPHBOAMT K HX TOBPEXKIe-
Huo. OcofienHo ¢ 5TUM O0CTOATENbCTBOM CAelyeT CUHTATLCA [OPH
BHpPALIHBAHWY PACTeHHH B Temadue B 3uMHee BpeMs#, UpeamepHasn
0034 AMMHAYHOTQ A30TA B [IHTAT&NBHOM pPAacTBOPe M HEADCTATOM-
HOCTh OCBELIeHHA, KOTODAsA CHHXKAGT HHTEHCHBHOCTh (OTOCHHTE3E,
MOTYT NPHBECTH K MOBPEXICHHIO JHCTOBOH TNAPEHXUME H3-3a CKOT-
JCHHA aMMHAaKa.

A30T HCOOXURHM OBOWIHEIM PACTEHHAM B T€UeHHe BCefi BereTa-
UMH, TEK KaK OHH [OCTOSHHO CTPOAT HOBbiE OPrarLl, Ecix pacreHHe
KCNWTLIBAET HEIOCTATOK B 330Te, TO ITO [IPEXAE BCEr0 CKA3HEBAETCs
Ha Temne pocta. Hosele noGers nodrn se o6pasyloTcw, pasMephl
AHCTLCE YMCKBINAKOTCS. TIpH OTCYTCTBHA a30Ta B CTAPHX JAHCTBAX
XA0pohHAN pa3pylaeTCs, BCAGACTBHE MEr0 JIHCTBA NMPHHHMAKT
6A¢AHO-3CACHYIC OKPacKy, a 3aTeM warelor B oTMupawT. Tlpn
CHALIOM TOJI0JaHNU AUKIAIOT HKCATCTL JHCTLR CPeAHHX SApYCOoB,
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a BepXHHe MUCThA TIPHHHMAIOT Gaexno-3enenyio oxpacky. Bopoteca
C 3THM SBJAeHHeM TIPH BHIPALIMBAHUH PAcTeHH{ Oe3 NOYBH HOBOMLHO
nerxo. JlocraTrouno npubaBuTk K MHTATENBHOMY PACTROPY  A30THO-
KECIVH) colb, uTofn fuelt uepes 5—6 JUCTBA NPHHAAN TeMHO-3efe-
HYIK) OKpackKy M pacTeHHe HauaJo ofpasoBHBATL HOBLK Mofera.

Cepa. Cepa ycBAHBAETCA PACTEHHAMH TOJABKO B OKHCAeHHOH
dopMe — B BHAe aHdoHa SO/, B pacTeHHH OCHOBHAA Macca aHHOHA
cyavdata BoccTavasausaerca 1o —SH u —S—S— epynn. B Buge
TaXHX TPYWINHPOBOK CEpa BXOOWT B COCTAaB HEKOTOPHIX aMHHOKHCAOT
i Geakok. Cepa BXOZHT TaKKe B COCTAB pflla (QEPMEHTOB, B TOM
YyHcle §epMeHTOB, YYacTBYIOUIHX B Mpolecce AwXaHHA, TakuMm of-
pa3oM, CoeARHEHHEA Cepbl MIPaloT BAXKHYIO poib B Npolueccax odMe-
Ha BElleCTB K SHepTHH.

YacTh cepbl HAXOAHTCS B KASTOYHOM COKe B BUe HOHA cynbdaTa.
Ilpu pacnage cepocolepallHyX COeAHHeHHI B MPHCYTCTBAM KHCJIO-
POZa WPOHCXOZHT OKHCAEHHE BOCCTAHOBJAEHHOA cepnl A0 CyisdaTa,
I'lpu oTMApaHRK KOpPHR B YCAUBHAK, KOTAA €MY He XBaTacT KHCA0pO-
Ja, CepocodepXallie COeIHHEHHA pacrnaalTea ¢ 06pasOBaHHeM
CepOoBOAOPOLA, KOTOPHA AJOBKT INs KOPHA. JTO OAHA U3 RPHUAH
GLICTpOR THGeNH KOPHEBOH CHCTEMH NPH 33TONJEeHHH ee H HeJOCTaT-
Ke Kucaopoga. HefocTaTok cepwl B NUTATeNbHOM pacTeope Halumio-
Daetcs pefko. [Ipy HedocTaTKe Cephl, TAX #e KaK H NPpH HeLOCTATKE
243072, HAYHHASTCHA Pa3pylichie XA0PpO(QHIIA, HO MEepBLIMH HCNBWTH:
BAKOT HEeNOCTATOXK CeDH BepXHHe JHCTHA.

Docgop. QPochop yCBAHBAETCH PACTEHHAMH B OKHCJIEHHOH
¢dopume B BHAE coneit hocdophoit kncaoTel. Pocdop BXOAHT B COCTaAB
CNOXHBX GefKOB — HYKASOTIPOTEHAOB, BAMHeAHX BeluecTB AIpd
1 nnaaMul. Pocdop BxomuT TakKe B cocTaB GocdaTHICR B XKHPONIO-
LOGHEBIX BelllecTs, HIrpaiowuXx GoMbpLIYI0 oAb B 00pasOBAHHH NOBEPX-
HOCTHBIX MeMOpDaH KJETKH, B COCTAB pPsla PepMeHTOR, MHOTHX ¢A-
3HONOTHYECKN AKTHBHEIX coeaHEenHH. OH Arpaer OrpOMHYIO POJb B
npoueccax IVIMKGAH3a M a3pofHoro Anxanna. OceolGoxIaouiaica s
STHX Npoueccax FHEPTHA HAKANAMBAeTcs B Buie GoraThlX sHepruedl
drocdraThEX cBasell; 5Ta SHePrHA 3aTeM HCMOMbAYETCH AN CHHTE3A
CaMBX pPa3AHYHBNX BeleCTB.

Qocdop npeHUMaeT YYaCTEe A B TaKOM BaXKHOM Npolecce XKH3-
HeleATeNbHOCTH pacTeHdi, Kak dorocanTed. Pocdopras xkuoaora &
PACTEHHH He BOCCTAHABJARBACTCH, A CBA3EIBACTCA € OPTaHHUECKAMH
EcllecTRaMy, ofpasyn dochopBele agapel. Ecnu dochop B 0Kpy-
Mawlell cpelle COAEPIKHICH B HIOOHANH, TO OF HaKalJAHBAETCA B
KAETOYHOM COKE D BHIE MHHEPAJBHHX COJEH, KOTOPHE ABIAIOTCA 3a-
nacHeIM GoHaoM (ocdopa. brarogaps 6ydepnniM cmoiicTBAM COAN
$ocdopHOR KACAOTH PETYAKPYIOT TAKKE KHCAOTHOCTE COACPHCHMOID
KJNETKH, NOARepKHBan ce Ha OsnaronpusaTHoM ypoeHe. Docdop oco-
GeHHQ HeoOXOAUM B DAHHHE NePHOAB KHIHK pacrendid. Ilpu orcyT-
¢TeHH dochopa B Hadade KHIHH H [IPA noclelyloliel noAKOpMKe
pacTenns QocGOpPHLIME COJAMH JHCTRA PACTEHHH HEKOTOpOe BpeMA
CTPALAIOT H3-3a YCHASHHOTO HOCTYIIeHKS (octopa H HapyMIeHHOrD
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B CBA3H ¢ 3THM asoTHOre ofMena. Bor noueMy ocobenHo Heolxo-
ANMO ¢ MEPBHX AHeil mu3HH 06ecnedHTh PAcTeHBIO Xopoulee YCAO-
BHe GocdopHOTO NHTAHKA.

Karaons '’

Kannit, xanouwii ¥ Marand yesansatorcs B3 molux  pacreops-
MbiX COMCH, AHHOHL KOTOPHIX lic 0O/NafAl0T TOKCHYECKHM BEHCTBHEM,
JLOCTYNHEIMH OHH ABAANOTCA H HAXOAACE B MONIQIIEHHOM COCTOAHHN,
T. &. CBs3aHHLIe ¢ KAKHM-HROYIE HEpacTBOPHMEMM BelllecTBOM, 06aa-
I3OUIHM ACHO OTPa)KeHHLIMH KHCJAOTHLHIMH TBoficTeamu., Tlomas »
pacTeHnd, KaAHil H KaAbUMit B CBOCH Macce He NpeTepneBalOT HRKA-
KUX XHMHYECKHX MpeBpalleHHH, HO OHH HeOOXORHMH 4/1A MHTAHUA.
Hx Henbast 3aMeHHTSL APYTAMH JICMEHTAMH, KaK HeAbL3A HUueM 33-
MeHuTh a3ot, docdop H cepy.

OcHoBraa $HIHONOTANECKAA POAL KANHs, KAALUHA W MACHAA,
BEpHEE HX HOHOB, COCTOHT B TOM. UTO, 2ICOPOHPYAChE HA TIOBEPXHOCTH
KOMUIORAEHX YacTHU NPOTONAA3ME, OHK CO3AAI0T BOKPYT HHX OHpe-
JeficHHBe SNeKTPOCTATHYECKHE CHABL, JTH CHAH WIPAlOT HEMano-
BAXHYIO PONb B COSAAHHH CTPYKTYPH MHBOTO BellecTsa, Oea KOTO-
poii He MOIYT NPOHCKOAHTL HH COTJIACOBAHHAA AERATEALHECCTb (ep-
MEHTOB, HH 'CHHTC3 KAETOYHMX BeltlecTB. MoHW yaepIKHBAKOT BOKPYT
ceBs paaAHyHOE KNIEYECTBO MOJIEKYJ] BOAMW, B Pe3y/bTaTe Yero
00BeM HOHA SBJAAETCA HeOOHHAKOBHM, HeONAHBAKOBH M CHARL, yaep-
JMBaKWIl{e KOH HA NOBEPXHOCTH KOMAOHAHOR uvacThuk. How Kanb-
HHA HMEET HAHMEHbWHHA ofbeM —OH ¢ Goabmiel CHAOA YiepHH-
BAeTCH Ha NOBEPXHOCTH KoanouaoB. MoH Kanna HMeer HanGosblon
oGbeM, B cHAY Yero ofpaayeT MeHee CTOHKHE aACcopOUHOHHHE CBRIK
H MOxer GpiTh BHTeCHeH HOHOM KaabLuf. Mon wMardHs 3aHuMaer
NPOMEKYTONHOE NONCKERMKeE,

Flockoabeky, axcopbupyAce, HOHH CTPEMATCH YIEPHKATH CBOK BO-
AAKYI0 060NOYKY, TO OHE OTPEIENAIOT UBOIHEHHOCTh H BOJOYASPHKH-
BAIOWLYID CHNY KOJNOHAOB, [IpHM HANHYHM KANHA BOACYREPKMBAIQ-
Lias cnocoGHOCTD TKAHA VBeJHUYHBRETCA, NPH KAJANMHH KaAbuka —
noHHKaerca. Takam oGpasoM, pelIaloONIHM B CO3ZAHHH OnOpenesed-
HEIX BRYTpPeHHHX CTPYKTYD ABAAETCSH COOTHOWICHHE KAaTHOHOB, a He
TGIABKO HX abCoMCTHOR colepixanie,

Kaanh, Kaawit B pacTeHHsnx COOepKHTCH B OOJBIIHX KOJHye-
CTBAX, 4eM MOGOH IpYTOH KaTHOH, 0cO0EHHO B HX BereTATHBHHIX
yacraX. OCHOBHAS MacCa Kadus COCPeAOTOYeHa B KAETOMHOM COKe.
B Monoablx KaeTkax, G0raThix NpoTONNasMol, 3HAYHTEILHasd 4acTh
Kanug HaXoAHTCs B aAcopOUPOBAHEOM cocTosHAH. Kanuit okasbinaer
Gosblloe BAHAHKE BA KOMIOKABE NAa3Mul, OH TOBHWIAET HX THIpPO-
punvkocTs (epasxdmaers naasmy). Kaauh apnseTcn takie Kara-
JAH3ATOPOM PRia CHHTETHUSCKHX MPOLECCOB: KaK NPaBHAO, OH XaTa-
AH3HPYET CHHTE3bl BHICOKOMONEKYAADPHLIX BELIECTE H3 Gonee npo-
CTHX, cnocoGCTBYET CHHTE3Y caxapo3b, KpaxMana, KHpOB, OGeaKos.
Tlpu HegocTaThe Kanus npouecchl CHHTEIa HAPYLIAIOTCH, H B pacTe
HHAH CKaNNHBAIOTCH FAIOKO3a, aMHHOKACAOTH M NMPOLYKTH pacnaia
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LIPYIHX BBICOKOMONEKY/IAPHLX coeaunennit. IIpn HenocTatke Kaaus
Ha HHMHHX JIHCTRRX TIOABJAAETCA KpaeRoft 3anajg — Kpas JACTOBOR
{VTACTHHKY OTMHpPAIOT, NHCTBA NPHOGPETAIOT XaPaKTEPHYID KYNOJIO-
obpaznyio hopMy, Ha JUCTERX NOABAAIOTCA KOPHUHeBHe nATHA, 06
pasogaHHe KOPHUHEBHX TISTeH (HeKPO30B) CBAIAHO ¢ HapYUIEHHEM
asoTHoro ofMeHa ¥ ofpaszopaHMeM B TKAHAX TPYNHOTO Aja— Iy-
TpecUHHa.

Kaawun i Kanpuuit noctyiiaer 8 pacTeHne B TedeHHe Beell eror
WHIHN. HacTh KaNbuHa HAXOAMTCH B KAETOYHOM COKe, JTOT KalblHK
He TPHHHMAeT aKTHBHOTO YYACTHA B nponeccax obMeHA BELIECTB, OH
rJIAaBHHM 00pa3soM obecneydBaeT HeHTpaNH3AUHI0 H3GHITOUHO ofpa-
IYIOLWAXCA OpPraHHYecK®X EHCAOT. HacTh KaJbUHA COCPelOTONEHA B
nNasMe — 37ech KAAbUHA HCpaeT PoAL AHTATOHHCTA KafHdA, oH OKa-
ANBRART HA KQIXAOHAER [1133MBN ,ueﬁ-::'rBue, TMPOTHRONOIQHKHOE KANHKS, .
2 HUMEHHO — [TOHHKaeT FH,ﬂ.pO(bHJIbHOCTb TMMEa3MEHHEIX KOAJOHAOB,
NOBHLIAET MX BRIKOCTb., [INs HOPMaJbHONO XOIA XA3HEHHHMX Mpo-
LUECCOR OUeHb BAMHO QNTHMANbHOEe COOTHOMWICHHE KAJNHA H KalbliHd
B Tlaa3Me, TAK KAK HMEHHO 3T0 COOTHOUICHHe DﬁYCJIOEJ‘IHBaET onpe-
AcNeHHRe KOIJAOMIHbe CBOHCTEA nAa3Mbel. Kanbnifi BXoZHT B CcOCTAB.
AANCPHOrO BEWIECTRA, 4 NOTOMY HIpaeT GOMABUIVIO POJL B NMPOLECCEX
NefieHus KaeTku. Beanxa posnb Kallbuua H B e0pA3CBaHHH  KAETOU-
HEIX 0f0qQueK, ocofenHo B GOPpMHPOBaHAH CTEHOK KODHEBRIX BOVIO-
CKOB, Ky/1a O BXOAHT B BHAe nextara. IIpH oTcyTeTRHM Kanapuusa 8.
MHTATENLHOM PacTBOPe OUeHb OHICTPO TOPAMAIOTCH TOUKH POCTa
HaJ3eMHbLIX YacTell M KOpHA, TAK KaK Kaabuufl He nepeiBHraeTcA H3
CTAPBIX JacTell pacTeHHA X MOROILIM. KODHH OCNH3HAOTCA, pPOCT HX
NOUTH NPeKpaulaeTcd WIH KAST HEHODPMAJbEO. B MCKYCCTBEHHOA
KYJALTYDe HA BOJIONPOBOJAHON BONe OOHIYHO CHMITOMH HeZOCTATKE
KanbilUA He OPOSARNAIOTCH.

Maruuit. Marnuii noCTynaer B pacTeHdd B MEHBIIHX KOJHUECT-
BaX, UeM Kaarfl ¥ xansuri. TeM He MéHee pofb €ro B pACTEHHH
HCKAKWHTeAbHA, TAK KAK MATHHH BXOAHT B COCTAaR XﬂOp0¢Hﬂﬂﬂ
(/30 y4cTH MarHMg KAETKH BXOAMT B cocT4p xjopodwaaa), Maruwi
HeofGX0oANM TakXe BReeM GecxNMopodunNbHEIM OPTAHHZMAM, H €r0-
poJb He HCUEPIIBBAETCH 3IHAUEKHEM [JJ4 [Ipouecca EbDTOCHHTESE.
Marnuli sBagercs upeiRmyaifHO BaXKHKM W AJIS JIKXaTeJbHOTD 0f-
MeNd, OH KATAJHIHpyeT leanli pag peakuuit c6pasoranusn Gorathx
sHeprHel docthaTRbX ¢RA3eR ¥ WX nepeHoca. Tax Kak Horathe
aneprueii GocPaTHele CBA3H YYACTBYIOT 8 CAMKBIX PAsIHYHHX CHHTe-
3ax, To 6e3 MarHMs 3TH npollecen  He HAYT. IIpH HeRoCTaTke Mar-
HKAl Pa3pylIZeTcd MOJEKYAa XJI0PopHNAA, MPHUEM KHAKH JAHCTHER
OCTAIGTCA 3elleHBMH, 4 YUaCTKH TxaHell, paclono:KeHHEE MeXAy
AHIKAMY, O7efHe0T. D10 ABACHHE HAKBASTCH NATHUCTHIM  XJOpO-
30M H OUeHb XAQ3KTEpHO AJAA HEAOCTATKA Marzuf,

)KE!JIESO. €130 NOIJIOWAeTCd W3 pacTROpa KdK B BHAC
PacTBOPEeHH hIX (‘.{]J[Eﬁ, TAK H B BHJAf KOMIWIEKCHHYX Y OPraHHUYeCKHX
coeaMHeHul. ConepadHe eTO B PACTEHHAX HEB&JNHKO, OfHWUHD OHO
COCTABJRAET COTHIC JOJK NPoueHTa. B pACTHTERBHHIX TKAHAX XKeJeso
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YACTHYHO [ICPEXOJHT B OpraHuyecknde coepanHeHnd. Hor #enesa cno-
cofied Jierko NepexoidTh H3 OKHcHOH (OpPMH B 3IAKUCHYIO, M
o6patso. B cuay store, Haxodsce B cocTaBe (DEPMEHTOB, OH NPHHH-
MACT AKTHBHOE YYACTHE B OKHC/HTE/NbHO-BOCCTAHOBHTENRMBIX [PO-
neccax. Xenezo, B 4aCTHOCTH, BXOAHT B COCTAB ANXATEILHHX (ep-
MeHTOB (UMTOXpOMA, UHTOXPOMOKCHZA3bM, KATANasH E TepOKCH-
Aasnt). )

B coctaB ModcKysBl XAOpOHANA Medc30 He BXOLUT, HO MPHIH-
MaeT [eATeqbHOE YYacTHe B eTo o6pa3oBaHuH. IIpH HelocTaTKe se-
Jie3a Pa3BHRALTCH XA0PO3 — XA0POPANT He 0Spazyercs, JUCTRA NDH-
HHMAKT XAPaKTePHYID KeATYI 0KpacKy. IIoCKOIBKY NOABHKHOCTD
Meneaa B PACTUTENBHBIX TEAHAX OueHb MaRa, Mefle30, HaXofdllieecs
B CTAPHIX JHCThAX, He MOMET OWTh HCMONbL3OBAHO  MOJOJBAMY
JUCTHAMH, 3THM OGBACHACTCR, OUEMY XAOPO3 BCerJa HaukHAeTes
¢ MOJNOJHX NHCTLER.

Mpy BesocTaTKe XKeneaa UIMEHSeTCA He TOMLKO OKPAcKa MOJO-
ABIX NHCTHES, HO M (DOTOCHUTE3; POCT pacTedHit 3aMefnserca. Heob-
XOAHMO MOITOMY TIPH NOABACHHH MCPBLIX MPHIHAKOR XJI0PO3a NPH-
HUMATh MePW K ero ycTpanenuio. Ecau npu€aBuTe kKeneso B NuTa-
TeNbHHH PaCTBOp He MOITHCC UCM Meped [ATL AHedl Nocle Hayanra
3a60NeBaHRYA, TO OKPaCKa JUCTLCB BOCCTAHaBAHBaeTcA, Boaee noax-
HHe MepH He [PHHOCAT XedaeMmoro sfdexta.

t MugpoaneMenTh

KpoMe OCHOBRHLIX 3MeMeHTOR, AAf POCTA pPAcTeHHA HeoSxomuM
nenkt PAA TAK HA3MBASMHX MHKposTeMedToB. OHH Haxolarcd B
PACTEHHU B HHYTOXMAIX KOMHUECTHAX, COCTARNAS THCAURKE JOAH
NpoOUeHTA €lc CHPOM Beca. MHKpOI—mGMEHTbI YCBAHRAOTCH TOJBKD
NPH HH3KNX KOHUEHTPANUAX COOTBETCTRYIOUIAX coneit. [lpu yeennue-
HAH AO3H OHH CTAHOBATCA Y¥Ke ANOBUTHMU LAn pacTeHus. C STEM
06CTOATEARCTEOM NPHRXOZMTCH OCOOEHHO CUHTATHCA NMPH BHIPALIHRA-
WHH pacTeHill Ges nourkl. MukposneMenThy ne HrpawT POJNH B OCMO-
THUCCKHUX CBOMCTBAX K/NCTOUHOrO COKA, He MOMYT YuiaCTBOBATh B
CTPYKTYPOOOpA30BARNE NpoTONAasMi. HMX KoOZHUeCTRO  CAHIIKOM
HUMTOXHO JAAS BENOAHEHMA NOJAOGHHX QYHRUMI. Poak HX B XEZHH
pacterndi, noNOGHD BHTAMHHAM, CBA33HA C JeATeJbHOCThIY (hep-
MOTTOR,

Bop. W2 mukposnemertoB ocofo Baxes Gop, Jlag tore. aroben
PacTeHHe HODMAJABHO PA3BHBANOCH, efD HeoOXOJHMO TIOCTOSHHO
ciabxate SopoM, TAK KAK oH alo 'MepelBHTAeTCH TIO DACTEHHIO.
Tpu oreyTeTRKE Gopa TPHOCTAHARAMBASTCS POCT KOpPHEH W HazeM-
nod) yactu, ToukH pocTa oTMUDAIOT, TaK K&K KJIETKH MOAOLOH pacTy-
e TKAHK — MePDHCTEME! NEPECTANT HEAHTRCA. Breminue TIPH3HAKH
HeAOCTATKA ﬁopa CXOXH ¢ HCJOCTATKOM KaJblidA, TAK KdK MeTabo-
JIAM 3TOTO 3AeMédTa TCCHO CRA3SH C© GOPOM, BOP TIpHEAMALT Yyua-
CTHE B NPONCCCE MPOpAacTAHl g TAWLIEL H POCTE 34BH3H, MOSTOMY IIpH
HURUCTATRS ¢FO Pe3KO CHHMKACTCA CeMeHHAd NPOAYKIHA PacTeHnH.
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Bop nrpaer Soanliyio poss B NEPeABHKCHAM caxapor; pak Sopopra-
HAHYeCKHX CUeZHHEHHH ARJAAETCA AKTHBATOPAMM pocTa.

Menp. 3uauvTennMas AONS MelH COCPelOTONEHAa B XJOpLILIA-
crax. [To-BHAHMOMY, MeAb KATaJAH3HPYeT KaKHe-TO peakiHu B (oTO-
ckiTese. J1pH HelOCTATKe MeQH XNOPOMAACTH CGKA3LIBAIOTCA Heqod-
TOBEYHBIMH, Mefb, BHAHMO, NPENATCTAYET PaspyLIEHAI0 XAopodui-
JAa. Megs BXOAHT B COCTAB PASA OKHCAHTEALHHX QepMeHTOR (NOJAM-
deHonKeHAA3a, THPUIRHA3A | Ap.). Meab urpact GolLayio poan i
B GennoBOM OOMEHe.

Ll v p k. Lkex sxofur B coctan Bamloro depMeHTa — Kapboa-
TRApa3HL. KPDME TOTrD, ODMHK YY2CTBYET B CHHTCIe AMHHOKHCIAOTH
TPH[]TO(baHa, ABNROILEroCA TIPeAlleCTBCHHHKOM pPOCTOBBIX BEILeCTR
{(AYKCHHOB) B pacTeHHy.

Mapranen OH odeHb Baxew AN PACTeHHA, TAK KaK KaTafu-
3UpyeT peakunk KapGOKCUAHPOBAHKS H UTpaer BAXHYHO PO B o-
TOcHHTe3e H AbixaHHH. OpPraHuYecKde H HEOPraHHYECKHE COSNHHEHHAH
MapraHla BCTREYANITCA BO BCEX GacTAX PACTEHHA. HDEHMYE[GCTBEH'
HO OH CKANDAHBAETCH B JHCTESX H B TOUKAX DOCTAd —B MOJOI0H pa-
CTylWedl TKaHH, roe HabmonaeTcs Hanfonnllag  (HINGIOTHYSCKAR
AKTHBHOCTE. XOTH MAaprafHel, He BXOAHT B MOJCKYAY OKHCAHTCALHEX
(epMENTOB, ero HaJuuie onocoOCTBYeT OKHCAKTENbHEM NPEBpa-
HIeHHMAM.

[NprcytcTRue mapranua B NMATATEJBLHOM DACTBOPe INOBLINAET
JIBXA¥HE KOPHEH, NPpH STOM SAMETHO YBeJHWYHBAETCH YCBOGHHME HH-
TpaTBoro azora, OcofeHHO XapakTepHuIM CBOfiCTBOM MapraHana
AIBJACTCH ero CnocofHOCTE OKUCAATE COSAHHEHHA XKeneza, Ilpu He-
DOCTaTKe Mapranua Kele30 HAKAMNABAETCA B 3aKdCHO{ dopMe u,
ABAKACH AOOBHTHM, OTPABMIET PpacTHTeNbHYIO THaus. HaoGopor,
npd GOMBIIOM KOJAHYECTBE MAPraHUa BCe XENe3io MPeBpaulderca B
okucnyio gopuy. M3 storéd cegyer, yro medeso u MapraHey JOAK-
Hbl HAXOAHTLCA B MHTATENLHOM PacTBOpe B ONPeNe/JEHHOM COOTHO-
UfCHAH, 8 HMCHHO: Melle3a aeTca B ueThpe pala Goablle, yeM Map-
rasna. Takoe COOTHOWIEHMe ABAsercAd HaHGoJee BEIOAHBM A
pacresnd,

Maoau6reu, Monufnen neoGxoonM PACTEHEAM B Ype3BMuaia0
MaAuX Kojugectsax. O XaTaaHaupyeT NpoilecCH BOCCTAHOBJIEHHA
HHTPATOB H CHHTIC3A feNKOBNX BELLOCTH.

COOTHOIEHNWS SJIEMEHTOB B NTHTATENRHOM PACTBOPE

CooTHOWICHAA OTRENLHEYX SAeMeHTOR, HeoSXOAHMEE 113 HAuAYY-
uere pocTa pacTeHHR, MOMHO BHIBECTH M3 XHMMUECKOrO aHalH3a
YPOXKAH DAMYHBIX pacTeHHH. Xumuuecku#t C€oCTaB paznMuHBIN
OBOLIHBIX PACTEHMA MOXHO NPeACTAaBHTE B BHAe KOJMYRCTBA MHTA-
TeNbHHX 3AeMEHTOB, KOTOpOe BRHOCHTCS AAHHOR KydbTYpol c I 2a
IIGCEBA NPH ONpeAeNeHH0# BeTHUNHe TOBADHOrO yposxkad. Ta6s. 6 aaer
XOpoll€e LPEACTABJEHHE KaK O KONHUCCTBe Cojedl, noTpobasemetx
PacTCHUAME HPH CBOEM POCTE, TAK K O COOTHOLLEHHA MeXXIy rnoTpebie-
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NHeM OTAeNbHEX MHTATENLHHX 3JEMEHTOB (33 EZHHHLY RPHHAT
as07). [TpuOnnauTenbHO B ITHX XKE COOTHOLIEHHAX HOMHE Haxo-
ANTHCA 3MEMEHTE H B ITHTaTeqbHOM pactsope. IIpa stoMm Beano, Yro
AMPeSHOCTh B OHTATENLHBIX NEMEHTAX ¥ PAa3ABUHMWX ° UBOINHAHX
Ky/IbTYp AoBonbHO Gauska. Kaaun u asora B pacTBope JONKHO CO-
RCUPKATECH NMDHMEPHO OJIMHAKOBOE KoauuecTBe, dochopa morpeb-
AneTcR B 6 paa menbmre, TloTpe6uocts B KaJbIHH BapbHpyeT Goab-
e bcero. JIMA KanmycThl KaAbIHA HYXKRO GoJbile, 4em #30TA, &
ANA peaMca B 7 paz MeHbIue.

Tabanya &
BEIHOC AHTATEALHWX BeIRECTD OBCIAHBIMA NYALTYRaMH *
BLdod HHTATENRHHX
: Tz’:fp?' Bewects (B xzf2q)
Kyavtypa posait N:P:¥:Ca
()Iri mfzay| N P K Ca
Kanycta xovannan . . 70 230 | 39.6 | 249 | 248 1:0,15:1 1
Kanycra KouoHhas . . 70 230 | 387 | 253 | 298 1:0,16:1,1 1,3
Kanycra upernag . . 50 200 | 352 | 207 42,6 | 1:0,17:1,03:0,21
Kuprogess . . . . . 30.6 125 | 140 | 13361 — | 1:0,16:107 —
Keprogess . . . . . 15 84 | 180153 74 110,2§:1,9 09
Orypust . . . . .. — 51 { 180 [ 6471 19 | 1:0,35:1,27:0,3%
Oryput . . ... .| 209 109 | 159 | 85| — [ 1.0,15:09 —
Oryputt (8 Tenauue) A a7 88| 88| 262 1:024:2,} <07
Peane . ... ... t0 150 721 423| 198] 1:006:0,28:0,13
Ceexaa . . . .. .. 20 80 | 154|103, 7] 2131 1402 1.3 103
Tomarw . . . . . .. 4¢ HO | 1L 1245 923 130,01 :1,13:0,84
Tomare . , , . ... 40 03 01 N%5]| 94,4 1:007:1,16:091
Paccana . . . . . . — - - — — 110,63:1,08:0,64

* Tabagna COCTABAEHA HA OCHOBAMKH ARHHWI, NOMEMERHHX B CHparonanke
urponoma-geomesona, 1941, crp. 40 n 41,

B TaGn. 6 AN HeXOTOPHX KYALTYD NPHBefeHH CPABHHTEJLHEHE
A@HHEle, MONyYeHHHE OPH BHPALIHBAHMH PACTeHHfi B DPAINBYHHK
venorHax. OHH 3HAYHTENBHO OTAHYAIOTCA APYT OT APYra, H 3T0 yKa-
abiBaer, uto U3GHPATENBHOCTh B NOTJOUIEHEH METATENLHEIX 3JeMaH-
TOR pacTeHHEM OTHOCHTEABHaHA. PacTeuHs MOTYT C yCMeXoM pacrw
ta MUTATEMBHBX PACTBOPAX, OTVIHYAIOMAXCA MO cBoeMy cocTaBy. He-
BENHKH OKA3AJHMCH DA3NHUMA B NOCAOUIERMH DHTATEALHERIX 3JeMeH-
TOB y paccaikl H B3POCJARIX pacTeHWR ToMaToB. Bapocinie pacTeHHs
TOMATOB MOTPeGAAOT GONblIe KANbUHA A MarHug. [ag Ipyrux Kyan-
TV PAMUMA MOFYT GbiTh G0Mee CYUIECTBEHHBIMH.

[Mpu HenocpeAcTBEHHHMX AHAJAW3AX CYTOUHOTO TNOTAOWICHHS
NHTATENLHBIX BEUIECTB pacTeHUsMHE Gbino onpeseneno, uro 1000 Bapoc~
AblX pACTENWil orypuok norpebaser B cytkd 96 z azora, 16 2 doc-
topa, 120 ¢ kaann, 80 ¢ xanbuka, 18 ¢ marrwua. TMoracmeune or-
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JeIbHBIX 3JIeMEHTOB MPOHCXOZHWA0 NPHOJIK3HTENBHO B TeX Xe COOT-
HOLLIEHUAX, KaKHe yKaswiBanuch B taba. 6 (1:0,17:1,26:0,82:0,19).
IMono6HOro poga gaHHLIe MOTYT CAYMKHTb OCHOBON AJA COCTABJEHHA
MUTATENLHOrO pacTBOpa.

KOHUEHTPALHSI MHUTATEJILHOTO PACTBOPA

ITouBeHHbIli pacTBOP COAEPMHT JIHIUL HE3HAUHTENbHOE KOJUYEeCT-
BO pacCTBOPEHHBIX MHHepajbHBIX BellecTB. OO6LIYHO B JHTpe ero
pactBopeHo e Gonee 200 se coneid. [1pu BuIpalBaHuK pacTexnit HA
MCKYCCTBEHHBIX cy6CTpaTax MOMXHO 1aBaTh pactBop GoJiee BHICOKOH
KOHUEHTPALHH, H3 KOTOPOTO MOTJIOleHHe BellleCTB TIPOHCXOIHT C HaN-
MeHBLIMMH 3aTPaTaMK 3HEPTHH.

Puc. 4. Bananne KOHUECHTPAllHH MHTATEJbHOrO pacreopa Ha PpocT

Orypuos. -
1—2 ¢ coan B 1 4 pacteopa; 2—4 2/4; £ —8 2/ 6 —12 2/,

CneuuanbHO NpoBe/ieHHbIe ONbITHI OKA3aJH, YTO PACTeHH: Jyylle
BCETO PAacTyT H IVIOAOHOCHAT, €CJH B JIKTpPe pacTBopa CONepKHTCA
2—3 2 MHHepanbHBIX coseli. Tako# pacTBOp Jlerko BcachiBaeTcs Kop-
HeBbLIMH BOJIOCKAMH, He NMPHUMHAs Bpeaa pacrtexuio (puc. 4). ITossl-
lIeHHEe KOHUeHTpauuu pactBopa a0 6 u B ocobeHHoctH mo 8 e¢/a
pesko yXyAallaeT pocT OrypLOB — NPHOCTAHABJIHBAETCH POCT KOPHA,
YKOPauMBalOTCH MeXAOY3JHsa cTeGas, yMeHbLWAeTCs BeJHYHHA
JAHCTbEB. DTO yrHeTeHHe POCTA CBA32HO C MOBBILEHHEM OCMOTHYe-
CKOTO JaBJEeHHs PacTBOpa, M3-32 Hero 3aJepXKHBAETCA MOCTyMJe-
HHE B KOpPSHb BOJAbl. ¥ TOMATHOH paccaabl (pHc. §) KOHUCHTPAlUS
pacteopa B 8—10 2/2 He OKashBaeT BHAHMOro BPEeLHOrO ACHCTBUA
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1a poct. Oanako paneHeiilunii pocT, ypomail NMJOAOB, a TaKKe HX
KaueeTBO (MOpaxKaeMOCTh BCOPLIHHHOH THHJLIO) Pe3KO YXYALIAOTCS
1IPH BHICOKHX KOHUEHTPAUMAX nuTaTesibHOro pacrBopa (taba. 7).

|

Puc. 5. Bausine KOmCHTPANUN [HTATEABHONO PACTROPA Ha PoCT Mononoii
paccansl TOMaTos.
1—22p1.apactuopa; 2—4 2 3—02/a;4=82/a; 5— 10204 6—122/a

Haunyuiuuii ypoxa ToMatop Gb1 MOJY4YEH NPH KOHIEHTPALHH CO-
Jeit 8 1,6 e/a, npuucM N0AL BLIpACTalOT HaHGoJee KPYIHbIE H MEHee
BCCroO NMOpax<aloTcst BepLUHHHONK THHJBIO,

Tabauga 7

BiusiHHE KOHUEHTPallHH PAacTBOpPA Ha ypoXah ToMaTos B BOAHON KyAbTYpe
(no Kamnepry, 1956)

Y pomxail 110108 TOMATOB
Gmmaemn | Depraes | ™™ ts st Mpouews | Cpenu
E;tx cor.:leil SRR BEpIUMHHON | BEC MAOAOB
(n 2/a) (s ama) |1 copr |II copr | Il copr P (s 2)

16 08 45,5 394 35,2 0,9 72

2,5 1,2 36,9 38,5 32,1 3,7 64

3.3 1.7 35,9 38.8 , 7.4 62

5,0 2,5 31,1 26,8 23,3 7.0 61

6,6 33 18,0 9,2 5,0 76 58

Takum o6pasoM, H /IS TOMaTOB H [/ OTYPLOB KOHIEHTPALHS
pactoopa B 1,6—2 2/a sBiasercs nanGosee GnaronpHATHOR Ias
pocra 1 ypoxas. Bosnce cnabole pacTBOpsl NMPHMEHATH B MPOH3-
BOLCTBC liclienecoo6pasHo, TaK KaK MHTATe/bHBIE BEIIECTBA H3 HHX
oucns Guictpo notpe6asiores. Takie pacTBOphl NPUXOAHTCH YacTO
CMCHATL I 11a OCHOBANKH XHMHYCCKOTO aHAJH3A HCMPABJIATH HX
cocTan.

Kpome toro, onbiThl NoKasnBalT, UTO TNOTJOUIEHHe BellecTB
pacTCliAMIl 13 pacTBopos, cofcpxawux 1 e coneit na 1 2 pactsopa,
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WAET IHAUMTENLHO MeAseHHee, YeM MAPH KOHUeHTpauuu B 2—2.5 2fa.
B npousscAcTee NOTOMY NOCTOAHHO CAEAAT 33 KOHUEHTpauuei
PAcTBOPA W NPR e¢ CHHMEHHE A0 NOAOBHHE — J0BOAAT A0 HOPME,

B saxnioucHue MpuUBOIHTCA CBOAHAA Tab1. 8 ¢ yxasaeueM npe-
BAela KOHIEHTPANHH OTAELHEIX MATATENBHHX 7eMenToB. Tadn. 8

Tabauga &

KoaHuecTBO MHHEPANBHEIX YMeMeHTOB B NPHMEHACMbIX MHTATENbHLIX
pactropax {(ua 1000 1)

Beconge coxepmiane (u 2)
Koausectro T T D
SREMEHTOS N p K Ca |Mg | s NiP:K:Ca:My:3
MuHuMaAbHOR | | a6 12 59 12 12 23 1:0,241,1:02:0,2:05
Cpeanee . . . . .| 1o { B3| 253 | 144 | 43 | %38 [1103:1,8:]10:0,3:10
Maxcunaasnoe . .| 217 | 217 | 532 | 360 B4 | 331 |1:1 :2,750,6:0,4:1,5

MOXKHO NMOJABIOBATHECA KAaK CMNPAROUHMHKOM NPH COCTABNEHHH HOBOTO
HNATATCALHOTO PACTBOpa H NDH OUEHKE CYLIECTBYHCLUHX,

Mz tatn. 8 suIHOo, UTO NMTATEJbHEIE pacTBOP 0OLIYHO COACPKHT
Goablue BCErD as3oTa B KATHA, IPHUCM KOTHUSCTRO KANHY B HeKOTO-
PEIX CAYUASX MPEBHIIACT COZepianue aszoTa maoutu 8 3 pasa. Poc-
$op PACTCHHIO HeOOXOHM B MeHBLIUMX XKOJAHYECTBAX, MO3ITOMY €i0
BA0T B 3—4 pa3a MeHblig, YeM A30TAa. B rakax KE KOJHYeCTBaX
PEKOMEHIYETC NaBATH MATHHH.

PAZJHYHUA B CKOPOCTH MNOIrJTOILEHWS KATHOHOB H AHHOHOB

Tlpu cocraBleHH MHTATEABHOTO PACTBOPA HEOGXOAHMO YUHTHI-
BATH HE TOABKO KOHUESHTPaHHi pacTBopa W COOTHOWICHWE B BEM NH-
TaTelbHEX BEUIECTE, HO TAKME H TO OOCTOATCABCTEO, YTO OTALIBHME
KATHOHHR H @HHOHM MOT/AQIIANTCH HEPABHOMEPHO, Y4TO IPHBOAHT K
CABHFEM KHCMOTHOCTH pacTBOpa. 3TO ABJACHHE MOMHO Jerde BCero
UAJKCTPHPOBATL HE NpUMepe HHTPATHHX ¥ AMMOHHAHBIX coneit
{cM. Taba. 9).

Tadaune 9
Hasenenne nepeoHavaibHod pH DPACTBOPA B 3ABNCHMOCTH OT HETOYHMHEA
a30THOTD RHTANA
{no Coxoneny, Axpomeiixe u Tanguaosy, 1938)

-
2 3| g
HeTonuikn azoTHOI'O o o) & — ‘,’2’& )
NHTAHKR e & = w2 - Z,
= =1 o I = T
g o Z = = Z.
Havasenaa pH pacreopa. .| 6,38 6,37 6,37 545 548 5.3
Houegnas pH pacteopa . .| T7.40 ) 7,56 3,16 KL’ 3,50
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Mpu nuTasAd pacTennii aMMoHsRnbIMHM colssMH HoH NH; mHa-
£70/bK0 BHICTPO MOTACIIAETCA 10 CPaBHerHIo ¢ anpodamu SO, Cl

yTe pacTsop pe3ko nofxucnsercs. [ToaToMy npH cocTaBAeHHH peuen-
108 DHTATEABHEIX PACTBOPOB NOALIOBATLCA AMMOHHAHEIMH COJAMMK
KAK eIHHECTBEHMEIMH HCTOYHHKAMH asorTa naberaior. [Monpaoparkes
NUTaTeAbHHMH pactsopaMu ¢ cogepxanneM NH, Gonee 40 m2/2 co-

peplicHno He pekoMenayercd. Ilyrem nomfopa cooTBeTCTBYIONIEH
KOMOMHAUKHE cOJed MOXKHO HO6HTBCA CTAGHNALHOK KHCAOTHOCTH
pacTBopa.

XAPAKTEPHCTHKA COJIEH, NFHMEHAEMBIX A4 NPHIOTOBJEHHA
PACTBOPOB

IIpy Briiope peuentypel ANA NPOH3BOACTBEHHEIX nefefi caepyer
PYKOBOACTBOBATLCA CREAYIOUIHMH coOOpaXXeHHAMH: COMd, BXodnMHe
B NHTATSABHEH pacTeop, AGMAHH OBITE AelleBH, HMETh IMHpPOKOE
pacnpoCTPAHERHE, AEFKG PACTBOPATLCA H He COAEPMHATh HEHYKHEIX
JANA NATAHHA PACTEHHH 3AeMeHTOB, 9TO0H H3JNHUIHE He YBEJMYHBATL
KONUEHTPAUMIO PacTROpPA. .

HeTounnky aszorda HauayyliaM HCTOURHKOM 230TA ABAAETC
AZOTHOKHCANH Kanbunl. OAnako 3Ta COAL JOBOABHG JOPOTd M ¥ HAC
He RONYYKa WIHPOKOTO PACKPOCTPAHEHHA, KPOME TOTO, OueHL THIO-
CKONHYHA W HE MPHIOAHA ANF COCTABAEHHA CYXHX cMeceil. H3 asotho-
KHCABX conell HanGonee pacnpGerpaHedky HATPOHHAR, KajHiHag '
ammyaunas ceantpa. TIpHMeHaTs 1IaTPOHRYI0 CeAUTPY B KadecTse
CAIMCTRCIHOTO HCTOUHHKA 83013 He CAEAYET, TaK KAK OHa CONepXHT
OOAbILKE KOMHYECTBA HATPHSA, KOTOPHA HE HYMEH AAN NHTAHHN
pactennii, Bojec noRXoAnllel ABARETCH CENHTPa KAJUHHAA: yAe
CaMp Ha3BdHHE TOBOPHT, UTO OHA COBCPMHT ABA BaMHeHLINX NMUTa-
TeNLHHX 3AeMeHTa — Kajauit 1 asor. ORHQKD ITY COlb TOXE He CJe-
AyeT AABATh OAHY, TOTOMY YTO OHA COACPKHT B TPH pa3a Gonnlue
Kanks, ¥eM a30Ta& AMMHAuHafd CeJIHTPA SBARETCA CAMMWM BOraTHM
HCTONHEKOM 230TA, HO OHA COAEPHUT CAHIIKOM GOAbLIHE KOMHYECTBA
AMMOHHRHOTO 230Ta, TOrAA KAK MO CYWeCTBYIEMY NPABHAY KoaH-
YeCTBO €70 He AoMXHe npesblwate 40 2 B 1000 1 pacreopa. QOua
pPeAKo npHMcHsieTca B GOALIWIHX YCTAHOBKAX, TAK KAK NPOHIBOACT-
BCIMKH CYHTAIOT, YTO 3Ta COMb He AAET XOPOWErD POCTA B BOAHLIX
pactiopax. :

[Ipi cocTagneHHy NHTATEABHOIO PACTBOPA Jyullle BCETO NOABL3O-
RATLCA CMOCBIO A30THOKHCALX codell. B HeGonhilMX KOAM4eCTBAX B
NUTATCALUBH PacTBOp HeoGXOoAMMo A0GABAATL A30T AMMOHHHHLIN,
TaX Kak on 00 lickoTopofl cteneny noadepsxiisaet pH cpeast. C sroit
HEALI0 B PACTBOP AOGABAAIOT CEPHOKHUCALIH HAM  230THOKUCABIR
AMMOELA.

B nocacmier apeMa B page PEUCRTOB MUTATCALHLX PACTBOPOB
PENDALPYINT MOYCBENY. MOUEBHHA COLEPMUT GONBUIOH NPOLEHT A30-
+a. Moucminita ABASCTCH OCHOBHLIM KCTOUHMKOM @301a B pacTBOPE,
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TIDHMEHAEMOM B Tenaxuax Mockosckoro Hegrenepepalar :

33802 (CM. MPHAOXEHHE).

HeTounukH xaaHa Kak HCTOURHK KaaHA, KpoMe kaauhHL
CeAUTPH, AYYllle BCEro MPAMEHATE CEPHORMCANA xaau#h. B nebonw.
UMY KOMUYECTRAX MOMHC AOGABNATH XJOPHCTHIR Kaaull, Ho Kak
CAHNCTREHHMA KCTOUHHK KAMMs OH He npHroZeH. Hok xaopa, Be npu-
HUMan yuacTHa B NUTaHHH pacrerkfl, Gyler HaKanAHBaTbCA B pac-
TBOPE M B PACTeHHAX, B GOJBLIIMX KOHUEHTPANNAX OH NeACTBYET HA
patTeHHe HelnaronpHATHO.

Necrouunxu Gocdop a. HsmobaersiM HeTodHRKOM ocdo-
P2 H Kaaua B 1a6OPATOPHOH NPAKTHKE RKBJARETCE OJHO3IAMELEHHBIA
wpocopHORMCABI KANHTA, OZHAKO AT NPOH3BOACTBA 3Ta COMb CAKHW-
KOM J0pora, no3ToMy OOLYHO AN YAOBAETBODEHHA NOTPeGHOCTH
B focthope npuMeHsioT cynepdocdar, Kotopulii conepHT dochop
u Kaawugi. Henonsaya cynepdocdar, caeayer npoBepHTs, He coaep-
WHT AH OH BPEIHEIX ANS pPacTeHKs BEWeCTB, MBIIIBAKa uAH hTopd.
Taxko# cyneptocthaT IJAA NPHMOTOBACHHA NUTATEALHWX pPacTBOPOB
HE€ NMpHrogeH. '

Herounuku Marsuys Yame Bcero HCTOUHHKOM MariHds B
HCKYCCTBEHHBIX KYALTYPaX ABJAACTCA CEPHOKHCAWH Maruni, 374
¢0oNb GHBAET B OE3BOAHOM COCTOSHHYU HJH COOEDIHT KPHCTAJJH3A-
UHOHHYIO Boay. XOpOIIMM JCTOUHHKOM M&rHHA MOXRT ABAATLCR
VBOOpHTEABHBIE npenapat KaauMar (KajJnMarresns), KOTOpH# co-
JEPMHT CEPHOKHCARA KAJWA ¥ CepHOKMCALIA Mar{ui.

HUctovBuKu Kaabuna. Jna yaosaeTrnopeins pacTeHii Kalb-
uMeM B AaGopatopHOil NPaKTHKE, MOMHMO A30THOKHCAOID KAALUKA H
cynepgocdara, 1a10T HEOrEA CEPHOKHCANI Kadbunil,

Ha npouasoactee sroro genate o6uiuHO He HpuXcanTca. Tlpupoa-
HHl¢ BGIL COIEPMHAT AOBONLHO MHOIG KaAbUHWA, H OPH MOAKHCACHHH
cepHol KHCNOTOR DHTATENBHOMO pacTBOpa 5Ta COMb BhNajagT B oca-
BOK.

HcTouu KK wenesa Ha atoM cneayer ocrTaHopuTLCA He-
ckonbko noApoGHee. Ilpw npuroTeosaecHuuM OHTATEABHOrC PACTBODPA
APHMEHAIDT KAaK HEOPTaHHUECKHE, TAK H OpraHHuecKHe CONH JKenesa,
B npoH3sOACTBEHHBIX YC/IOBHAX MDEANOYHTAIOT YNOTReGAATE HEOP-
TAHHYECKHE COAH, TAK KAK OHH JHAYHTEJLHO NelIeBae. ‘-[ame BCEro
TPHMEHAIOT CEPHOKHCADE MENe30 (3AKHCHOE), a He XJI0PHOE, TaX KaK
nocaennee CAHWKOM FATROCKONUYHO. HEOPFGHH‘JECKHE COJIH Xenead,
ONHAKO, HeYAOOHE B TOM OTHOWEHHH, YTO CHY MPH NMOALIENAYHBAHHH
PACTBOpPA JelKO BHIMANAIOT B OCAJOK B BHAE YIAEKHCABX M (poc-
(PODPHOKHCABX CONel H CTAHOBATCHA HeJOCTYNHLEIMH gna Kopuci. [le-
PCBECTH MX CHOB3 B PACTBOPHMOE COCTOAHHME OYeHb TPYIHO. Urtobu
H30eMATE STHX HeXeNAaTeNbHWX ABNEHHH, Ayulle TPEMEHATb Ju-
MONIHORACAOE Kedeje, OHO Ayyile COXPAHAETCHE B PACTBOPEHHOM
COCTOARNY H daxe npd pH=46,8 5 Tewenne Hegenu He mHNAJdeT D
ocanok. Hesbag nonb30BATECA VKCYCHOKHCALMYA H HIABCACBOKHCIL -
MU COMAMH JKeNe3a M3-33 UX TokcHuHocTH, Hapaly ¢ nobasacHuem
Coneft Mereia B pHTATEALNBIE PACTBOD B IPABHA HAH PCLWIRTO, B KO-
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TOPOM YKOPCHAIOTCA DACTCHHA, KMALYT XeJledHble ONHAKH BAH KO-
MoukH GOCHOPUOXHCROTO XKeneda. 3Ta Mepa ASAseTcd odedb Aefict-
penioid, OOpACHACLTCR OHA TEM, UTO TPYAKO PACTBOPHMBIE CONH e~
neza — docoprokKeIoe, YrACKHCNI0e H T. A. He YCBAWRAWOTCA M3
NKTaTeNBEOrO pacTeopa. Ecau me oHH noGabAeHbl B XOPOLIO A3PH-
PyEMBIi CyGeTPAT, HAUPHMED B MOYBY, Topd, HAK HAHECEHbl HA [10-
BCPXNOCTD PPABHS, TO 31CCH OHH YCBAHBAKTCA COBEPIIEHHO CBOGOIHO,
370 CBOMCTBO pACTEHMI CAEAYeT yueCTh H HCMOALIOBATE HA OPAX-
Teke. KAK HCTOUNMK ene3a XOpoOUIHE De3YAbTATH A3eT MKEIeaHast
c0db ryMRHOBOH KucaoTw. Ilpu BHpalUWBAEHE LBETOB B IIHTATENb-
"Bl PACTBOP BMECTO Xeje3a MOXMHO A06asisTh Topd, KOTOpHI Go-
TaT TYMHHOBBIMH KHCIOTAMH, B KOJHYECTBe OMHOFD CIIMYEUYHOrD Ko-
poGka ua 10 .4 MUTAaTEeABLHOrD pacTBOpPA: PACTEHHS B 3TOM CAyuae
UMEIOT TEMHO-3e/1eHYI0 OKPACKY B TEUEHHE BCEr0 BEreTalHOHHOrO
nepeoaa.

B nacrosiuiee BpeM# CTaNH NPHUMEHATH XeJaTH xefe3a, KOTOpEe
XOpOLIO MONOWAKTCA PACTEHHEM H HE BRIBANAKT B CCAJOK.

XenaThi — 370 KOMIJIEKCHBE COeNlHeHHA OPFAHHYECKHX AHHOHOB
{xenatooGpaaonarteneit} B paia Meraianos. HaunGonee vacto B npak-
THKC B KauyccTBe KoMIMckcooGpasosaTens npHMcnsercs tpuaod B
{ABYHATpHEBAN CONb STHIEHAHAMMHTETPAYKCYCHON KHCMOTH).

[na npurotosneHus xenata xenaesa 25 2 FeS0O,.7TH,O pacree-
psiioT B Boae, Aofapasaior B pactsop 30,0 & Tpunona b u KOH (59
pacreop) no pH=25,5 w aopoaar somzoil Ao t 4 Pacreop azpupywr
p TeuenHe cyrok. 1lpu go6apnenwu 1 ma storo pacrsopa ¥ 1 2 nw-
TATCABHOTO PACTBOPA COJEPIKAHME KENe3a COCTaBAART B M2z, uTo
BIGJHE TOCTATOUHG [l HODMANBHOTD CHAGKEHHR PACTERH mMefe-
30M. Xeaar Kene3a He BbllaAa€T B OCAAOK M XOPOIO [OTJA0IALTCR
PacTeHAEM.

HcerousHKH MukposaemenTos. Jlad npuroTopneHus
PACTBOPOE MHKPO3JEMEHTOB Haulosee YROTPeGMTENLHWMU COJAMH
SIBAMICTCR GOPHAA KHCAUTA, CEPHOKHCABIH Mapratel, KOTOPHI MOXHG
JAMCHHTD MAapradHUOBOKHCJABIM  KaJHeM, CEPHOKHCHWMA UHHK H
CCPHOKUCAAA MELb.

KAYECTBO BOJRI

[Ipu cocranieHHE NHTATEALHOTO PACTBOPR CAEAYET YYHTHBATE,
UTO CaMa BOojga CORepPXUT pacrBOpeHHbIE MHHEpAALHNE BELLECTBA,
KOMHYECTEG H COLTAB KOTOPRIX PA3SHYELL B 3dBHCHMOCTH OT npoHC-
xomaenuns sonul. [loaToMy nepes 3axiazkod OTBTOB O BuIpaIin-
BaKuo pacTeHud (e3 nousbl HEOOXOAHMO NMPUBEPHTH BOAY, C KOTO-
poil npugercs paforatb. OOLIMHO BOAA PEX H CKBAjHH COBCEM HE
CONCPIKHT MHHCPAJNBHOTO a307Ta H ¢ocdopa. Bosa nexoropsx pek
{Tleuopur 1 Hesw) HMeeT oueHs MANO MUHEPAALERX BELIeCTE, BCETO
40—48 mofa. TlparotoBnfs nNuTaTeALHMEIR pPacTeOp HA TAKOH Boie,
FTHMIC BOAHTAHAMHE MOMHO npedelpeys. Pexu Bomkexoro Sacceiina
{Boara, Kama, Oxa, Benas) coaepmar IoBOILHO GOJbIIHE KOMHA-
NCCTRA KAJLINS H MATIMA, MOITOMY TPH MPATOTOBKCNEH NMHTATENE-

-
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HOro pacTeopa HA TAKOR BOAe KOJHYECTBO 3THX BEILECTB CAEAYET
COOTBETCTEYIOLIHM O6Gpa3soM YMeHBLIIHTE. BOABMIHM cOdEpxanueM
Kanblua Xapakrephsyiorca pex Cup-Hapes u Amy-Hapsa. Oco-
GeHHo Gorata MHHEpAJbHBIMA BeElleCTBAMH BOAA, MONYYEHHAd H3
CKXBAXKHH B MEJNOBBIX, KAMEHHOYTOALHHX H HHXHeKeMOpHItCKHX o1-
noxeansax. B HMUX MHOTO MarHMa K KAaNBELUHA, KpOMe TOre, B HHX
HAXOANTCA XJAOPHCTHA HATpHi. CleAyer NOMHNTE, ¥TD HINHLIEK MaL-
HEH 3aTPYRMEeT NONIOLIeHHe Kaansd, yro Boda, Goratas KapOona-
TaMH, TOAIEGTAYHBAET PACTBOP, CO313Bad IAd KopHeil nebaaro-
NPHATHYIO Cpeay, H YTO KOJHYECTBa XJOPHCTOro HatpHd B 1—2 2/r
enle MEPEHOCATCS PACTEHHAMH, GOAbMIAEe KOAAMECTBA Yme TPHUH-
ngior uM spea. Mz npaxTaky BHpamiuBaHHA pacTeHHR Oe3 moupdl B
AYCTHHAX AQPHKY MOXHO 3aKAIOUHTb, YTQ B HEKOTOPBIX CAYYamx
HCMONMR3OBAHHE MECTHOA BOAW ABAAeTcs Haufodee TPpyAHO#H mpobine-
woii. O6blYHO B NMycTbIHE WMEETCH JHIME COAeHad Bojaa. boablloik
NPONUERT NMPHXOAUTCS Ha LOJAI Cojiell MArHAf, KaJbLHA B CepH; Co-
JepXaHHe X/opa B Hefl Takke Belnko W goctaraer 300 2 s 100 4.
QOguako cefiyac HafigeHa ROIMOMHOCTL HCIONB30BATE AaMe TAKYIO
BOAY, NIOArOHARA €& NOZ HYXHYIO PEeUeNTypY NUTATEALHOTO PACcTBOPA.
TlponycKan saconeHnyw BOLY 9cCPe3 KOROKHKA ¢ HOHOOOMEHHHKAMH,
MOXHO NOGHTHCA XOpolUel OUHCTKH BOAM.

CNOCOERl PACYETOB NPH COCTABJEHHH NMHTATEJBHHX
PACTBOPORB

B npouspoacTBe no Xogy paloTbl, BOIMOMHO, NPHILTCH HIMe-
METh NHTATEJNBHEN PACTBOP HER CO3JABATE MO TEM HAHK RPYPHM
coofipameHnsM HORyw peuerntypy. Jaw oGaervenns 3T0# 3amaud
npuBeanTca Tabn. 10, moNL3ysacs KOTOPOH, JerK0 NPOH3BECTH COOT-
BETCTRYIOUIHE pacueTs. B Tabn. 10, noMHMO MOACKYASpHOro beca
ofneynoTpeGHTeNbEBX coel, MPHBGAATCH CBCACHHS O TOM, CKOABKX
rpaMMOB COAH CAEAYET B3AThL OJA NOJAYUEHHHA 1 2 naTareanHoTO 2Ae-
MEHNTa. Taﬁnﬂua COCTaBJIEHA AhnA )IEFICTBYIOU-IEI"D Ha4Yasna XHMHUYECKH
YHCTHIX COMEl, NpH patoTe ¢ TEXHUUSCKHMH CONAMH CAENYET BRECTH
NONPABKH COIMACHO TACNOPTY NPOAYKUWH HAK Ha OCHOBAHHHK CoOCT-
BeHHbIX AHAAH3OB,

Ta6a. 10 naer BoaIMOKHOCTE Ge3 0COHOTO JATPYIHEHHS NCIPARHTE
AQ HOPMEL HCTOWEHHLI PACTBOP, MO3BOMAET [MPOH3BECTH 3aMeHy B
pelentType, €CNH B PACNOPANKEHHH X03AACTBa He HMERTCR CONH, 0b0-
agavenHO#f B petlenTte, HAH KOPeHHHM OO6DA3I0M H3MEeHHTH COLTAB 7IH-
TaTeAbHOTO pacreopa. Ha Beex a1ux Bonpocax eaeayer OCTAHOBHTBEA
RECKOALKC Nojpobnee,

TIpeAnonoxKM, YTC HAM HYXHO COCT2BHTL Takoll pacteop, ko-
TOpHH GH cofepman CpedHHe KOJHUYECTBA NMHTATRALHLIX 3JeMEHTOB
{cu. ra6Ga. 8). B 1000 4 pacTeopa A0MKHO cofepmkaThes 136 2 asora,
53 2 docdopa, 253 2 kanuw, 144 2 xanouua, 43 2 Marung u 138 ¢
cepel. M3 npenmayumero H3pecTHO, YTO B COBPEMEHHYIO pelenTypy
RoJxeH 06A3aTelbHO BXOIHTL HAPAAY ¢ HHTPATHHM a30TOM aMMHay-
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Tao'awéa 10
Conepicanne Ref¢TRYIONEro HAYANA B MHTATENLAKX COAAX

Dedcr- | Hasecka (B 2)
Monekyns
Haumeropanue coaelt yasp- A MARYHEHHA
¢ HHE Bec Bﬁgi?:: t z geiicTByIo-
mMEro Havaaa
Ammonnil azorroxncawdt NH,NO; . . . 80 Ny, 28
Nyo, 28
Awmonnlt ceprorucanit (NH)50, . 132 N, 4.7
Aumonnli dbochopHokucasii onHosame-
wewnwfi NHHPO( . . . o . . L. 115 Nuyg, 82
p 3,7
Bopuas kecaore B{(OH)q . 62 B 5.5
Moxeso cepuokucaoe e“\O,. 'IH,O .. 278 Fe 4.8
HKeaeao xnopuoe FeClg-6H,0 | .. 270 Fe 4.8
Kaauit asornowmcamit KNOg, . . . . | 101 K 26
Nyo, 7.2
Kaauil maprasmosoxucanh KMnQ‘ 158 Mn 287
Kaanh ceprokncamit Ko80, . . . . . . 174 K 22
Kaanit chq:o OHHCALH OIHOIANMCIEN-
wah KHPO, . . 0 L L o . L 0L 136 P 44
K 3.6
Kaau#k xnopwerut KC1 , . . . ., . . . 75 K 19
Kaneuuh azornokucamii Ca(NOy)y 4H,0 236 Ca 59
Nno, 84
Kanvuri ceproxncamit CaS0,-2H,0 . 172 Ca 43
Kanbumii xaopncsutit CaCh-6 11 219 Ca 58
Maruii ceprokucawii MgsO,- 7H-.0 246 Mg 10,2
Maruu#t cepuoxucani SeszsonHell HgS(h 120 Mg 5.0
Mapraned cepROKHCIBH MnSO;-? 277 Mn 5,04
Menw cepuorucaag CuSO,.5HO , . 250 Cu 343
Hatpnii asoTHoxMcamti NaNQy . . . . 85 Nyo, 4,0
Cyneppocpar 6,85—817% no P. . . — P 16-12,2
Lynep:|ocdar ABoiNoN 19.6—21,8% no P — P 51—46
uHK cepuoxncanil ZnSO,TH,O . . . 268 Zn 44

HLlH B KOJHYECTBe, He npesHanmem 40 ¢ Tak KaK NPH HAAWYHH
AMMUAYHMX concli pacreop He 6yleT CHAbHO NOALIEIAYHBATBLCA.
Cornacio tata. 10 wa 1 2 azora syxu0 BasnTe 4,7 & aMMONHKE C BEHO-
kHesioro, a ua 40 2 okono 190 2 stoll coau (4,740 =1

OcrapweecAs KONHYECTBO a30Ta, pabkoe 96 e, MOMHO MOAYUHTE X3
KaJHAHOR CEeNHTPBI Cu’[eﬂOBaTCJ‘leO AZ# FONHOTO YAOBJCTBODEHHR
a30ToM, cornacHo Ta6a. 10, B pacteop Hage poGazute 691 2 xanui-
1Ol cennrpel (7,2 % 96 = 691) BMecTe ¢ 3THM KONRYECTBOM PACTEOP
nonyuaer 266 ¢ kaaua (691 ; 2,6=266); 310 Koanvectso Ha 13 2 npe-
BHIllaeT Maue 3aJaHue, HO ¢ TAKOK BEAHUHHON MOXHO CMHPATBCHA,
18K KaK OHd 3HAUHMTEJBHO HHXe AONYCKAEMON MaKCHMAaJbHOH BeaH-
wunkl. Ang ynosnetsopenns Marddem caeaver orteecuts 4362 mar-
HHS COpROKHCAoro (¢ xpucramnuaaudodiod sogoi) (10,2 (43 =
= 436). dnqa obecneuerns pacTcHell docdopoM caenyeT B3ATh Iy-
nepgrocdhaT, KOTOPLIT ABAACTCA CAMBLIM ZEWEBbM WCTOYHHKOM oc-
apopa. 3 646 & cynepdocdrata cogepxatea tecOxoguMble, COTAACHO
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HaleMy 3afanuio, 53 2 ocdopa (12,2 3¢ 53 = 646). Bmecre ¢ cy-
nepocdatoM ME BHOCHM B PAacTBOp # KaAhiHil p AOCTATOUHOM KO-
Juvectse (1938 2 #a 1000 4). Taxum o6pazoM MH COCTABHNH PacTBOp
H3 HeTHpex cofeil. PeUenTypy MOMKHMO APelCTAaBHUTR CASKVIOIHM

obpasom:
Koanvectno coxeit (& 2) na 1000 »

. AMMOHMH cepHowrucABIH . . . . . 194
Kaan# azoTHoxucawi , . , . . . 690
Marnuil cepHoxmeamfi . . ., ., 436
Cynepdocdar (obmonmf) . . . 646

Ocraercs A0OaBHTE JHWE PACTBOP coMell xede3a M MHKpoane-
MEHTOB, MPHFOTCBAEHEHH O0BYHEM cnocoboM {CM. NMpHACGKEHHE).

B Hacrosllee BpeMA HMeeTCA MHOTG DEUENTOR NHTATENbLHHX
PacTBOPOB, COCTEBIEHHHX [JA DAasHLIX PACTeHUH NpPH BHpAULK-
BaHHH HX HA PRITHVYHEIX cyGeTpataX W 4Ad paafHuHore Xapakrepa
sol. llpeanaraiorca cocTapd CHEUHANBHO AAS 3HMHEr0 H JeTHErD
phipameanns  (cM. openroxende X ra. 111, Tlo csoemy xapakrepy
OHH MAaJo 4eM OTJAHYAOTCH APYT OT APYyFa, TAK KAXK COCTABACHM HA
OCHOBAHHH OGLIAX TIPHHNHNOR MPHIOTOBJMEHHA pacTROpoB. B oanoM
AuTpe pacreopa oObYHO CcoAepskHTCH 2—3 2 coneilt. KonuuectBo
aMMoHuiinoro ajota ue npesbiilaer 40 mefa. B aumuee ppems amMmo-
HEHHEMN COVEH JalOTCA B MeHBIDHX KOMHYUECTBaX, TAK Kak OpH HELO-
CTETKe CBETA pacTeHHe ofpasyeT mago caxapos. B 3uMHce BpeMs, A
TAlKe B NACMYPHYI) NOTOAY PacTBOP AOJMEH CORepKaTe §Oabllle Ka-
JHA, 4eM a30Ta. JIeToM XCJHHECTBO KANHA CledyeT CHHMKATL M yBse-
AHYHBATD KOHHEHTPAUHIO &307a.

Ha ocHOBaHHM CBOETC ONHTA MEI CYHTAEM, YTO MOMXHO C YCHEXOM
MONMb30BATLCH QANEM H TeM JKe PeUenTOM NpPH BEIDALLHBAHHH pa3-
JHUKBIX pacteduft B paskoe BpeMma roga. Tam, rie TmwaTedpHO cae-
AAT 32 HIMeHeHHEM COCTABA MUTATCALHOPG PACTBOPA H IOCTOSHHO
OOArOHSIOT €10 K HOpMe, PACTeHUS He UCNHTHBAIT HeAOCTATKA HH
B OAHOM NHTATENBHOM BEMIECTBE.

PeuenThl NUTATENLHBX PACTBOPOR '

TMomMeman T0T HIM HHOH DenenT, MEl Naem eMy OOGHIYI0O XADAKTEPUCTHKY.
B 1Ryx nepBnMX CTPOKaX YKa3uBAETCA, CKOALKO MPAMMOB OCHOBHMX NUTITEILHMX
aremenToB cofepwurcd B {000 4 pacTBopa W B KAKHX COOTHOSEEHHSX 3TH 3Ae-
MEHTH HAXOOATCHA € A3J0TOM, MPHHUMAA KOAHSECTRD erc 3a eavsnuy. Jnd noa-
HOTH X3PaKTEPHCTHRH, KpoMe OGWEro COAEPWAHHA, TAETCA KNAUYCCIBO AMMO-
HHAYOTD U HHTpﬂTHOI‘O A30Ta. ,[la.rlee YRAILIBACTCA, KAKOE KONHNECT) MHTATEABHKX
conell (A 2) Heo6XOAMMO 4T AAR cocraBaenva 1000 2 pacteopa nauHOro pe-
uenra. B xonue noMemcHa XapaKTEPKCTHKE OTQCAbRLIX PEUCHTEB, NpelnasHa-
YeHHMX tHEUHANBHD ANA BHPILHBAHNA PARAMYHEIX OBOWHBIX KYABLTYD ¥ LRETOB,
[0 3TOHt XAPAKTEPHCTHKE MOWHO RSFKO COCTABHTL WWTATEALHBH pacTEOp AAd
A0B0f KYARTYPH H3 HMEWIMNCA B Hadnyhu coneff,

Pacteop Kuoma

JnemenTu. . . ... .. . N P K Ca Mg Nyo, Nyp,
KoatuectBo saeMenTOB (B 2)
wa 000 2 Boaet , ., . . 64 56 167 170 24 154 o ¢

Coomnowense , , ., , . ., , [:¢3:1: 1 ;0!
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Konpvecteo conel {8 2) Ha 1000 4 Bolw

Kaanh asoTroxmenn®l . o . 0 v 0 0 o L 4w 250
Kanwi cbocttmpﬁmmc)luﬁ {unﬁoaanemeuuuu) 254
Kannukit asoTHoKtcAm#t . . . | . P ) 1
Marpnil cepiuokveami . . 250

Beero . ., . . 1750
Pacteop XorioHaa u Apsona

JAMENTH . . . . . . . . N P K Ca Mg Nyo Nyy,
Konveectro anementoB (B 2) '

Ha MU0 & Boam, . . . . 21031 234 260 24 210 [H]
Coornowenne , . . . . . . 1013111 0,1

Konuuectpo conedd (B 2) na 1000 4 soawl

Kaanfl asotHogmcanidl . . . ., . . . 50D
Kaanlt docdoprHorncnnii (ommaamemeuumii) . 136
Kaabuuii asotnoxucamit (Sesnoqupd) . . . . . 820
Marnuit cepuokseanii . . L. L . L. L L L, 240

Beero . ., . ., 1701
Pacteop Xepuke

DaemenTH L L L. L. L. N P K Ca Mg Nypo, Npn,
KoanuyecTno anemedros (B 2)
wa N0 4 BoAm , . ., , 196 31 420 80 24 196 0O

Conmitoluenue . . . . . . . s 10:22:104:01
Koanyectno conefi (B 2) Ha 1600 1 soARt
Kanuit azornokmeawdi . . . P L L
Kaanil gocipoprokncanii (onumamememmﬁ} . 138
Kanbiuil a30THOXHCRLH . . . . . . & . &+ o » 415
Marmiil ceproxpeami’ {Dezoanmi) ., . . . . . 120

Beero. . . .. 1741

MprroToBnenne cyxol cMeck conel mo Meprue (B #2)
Cyneptrocdar (rpolinofi) . . . . 135 ¥eneio cepHokMcAOR {3aKuHC-

Maruull cepuokmcamfl . . . . . 135 M:;?fguéu. Cepuowncin L | | (])'3
Lepufla KHCAOTA . . « » v+ . » T3 Bophaa kncnora . . . T 0’.17
Kﬂﬂ“}i BAOTHOKACALIA [ 54.2 L'.HHK cepﬂoxucnuﬁ’ e s 03
Kaarunii asotnokncan® . . . . . 95 Mens cepHormcnas . . . . . 0,06

CAagada XOpOWO NepeMelDHBAWT cynepdocdar A MArHHA CepPHOKMCABH
¢ CUPNGH XUCHOTOH, JaTem pobaBapeTcd OcTarbHaA cmMech, {meck xopowo ne-
pemcinmsietcs. [py npuroToBACHA MHTATENRHOTO PacTROp2 ba U 4 Boan

AnGasanercds 1 w2 cyxo#l cmecn, 3Ta pelenTypa Aand HCKMOYHTENbHRE pe- |
MY ALTHTIL

Pacroop Brofordveckore HHCTHTYTA JIeHUHTPAACKOrO YHHBEPCHTETA
{Yecnoxkos K BasuipHua)

BACMENTI . 2 4 v v v . . N P K Ca Mg NNU, NNH.
Koamneerno sagmenron (v 2)
na 10060 2 monm . . L L . 140 385 190 165 30 105 35

CooTiomedee . , . o . . . 1 +93:81,3:112 202
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KoanuecTBo coael (3 2) na 1000 2 poawt

AMMOHMA A30THOKMCARE . . . . . . . . . . 200
Kaan# azormoxmenwtf. . . . . . ... . .., 0
Cynepocgar (npoctod) . . . . . ... ... 530
AFHWA CEPHOKHCAME . . . . . . « . . - . - 300
Beero., . . . . 1560

Pacteop, npHMenneMpll B Temruuax MocKoBCKOro
HejTenepepabarsBaAGIEre 3akana
(Mypaw ¥ FopuyroBa)

DAeMEHTH . . . . . . . . . N P K Ca Mg Nyy
KoanuecTso sneMmentos (B 2)
pa 1000 2 BoABE . . . . . 40 34 244 (3 10 t40
COOTHOLIEHHE . . . . . . . L 0242175 2 1 2 007
Koanuectno coefl {8 2) Ha 1000 2 soab
MowesHHa . . . . . e e e s . 3
Maryuit cepMokHCALE . . . L ., ... L 100
Kaauiinas coax (40%). . . . . . . . . . ... B0
Cynepgocdar (npoctoé). . . . . . . . .. . . 450
UBeeco. . . . . 1600
Pacraop, npuuenderull 8 KaawbopHuAckom yHHBEpcUTETE ]
IMeMEHTH . o . b 0 .. . . gN P K G Mg Nyy Nyy,
Koanuecrso 3axemertoB (B 2)
ua 1000 2 sopr . . . . .. 224 a1 234 160 48 210 14
COOTHOWISHHE . . . & . + 4 - L 005 ¢ 1 ¢ 08 1 02

Koanvecreo coaell {8 2) na 1000 .2 Bojet
Ammonnt gocthoprHokucaitl (oanozamemennsidl) . 15

Kaanfi azotHowmcandt . , . . . . ., . .. ... 610
Kansuafi aaoTHokMcAwi (Gezponamil) , , . . . . TI0
Marauk cepHokueastd . . . . . . e e e . M0

Beero. . . . . 1925

1. Pactbop yHHBepcHTeT2 B Ilapanie
{¥noSpuTenbite MpenapaTi ua uupkyaspa 232)

DaeMeHTR . ., L ... . . . N P K C& Mg Nyg, Ny,
Koanaectoo snementor (B 2)
¥a 1000 4 Bogm , . . ... 151 5% 36 207 1 126 25

Coortyowrenes , , . . . . .. 1 ¢+ 03:23: 13 1« 01

Konnwecteo coneh (B 2} na 1000 .2 poani
AMMORNE ceprokHcand (20—-0—-0)1, , , ., , . 125

Kaanft gurpatr (13—0-—44) , , .. , . . ... 975
Kaneupit cepnokucanili (Gezmoxumit) . ., . , , . 662
Marnuii cepiorucanil (Sessoanw#) ., . . . ., 35
Cyneptoctar tpoitweft . . . . . . . L L0 L. 137

: Beero. . . . . 1954

1 Ludpu B ckofKax YHAIKBAKT COOTBETCTEEHHO MPOUEHT a30Ta, diOChopa
#H K2INE | NIPEMCHACMBLIX TEXHH9GLHHX npenapa‘rax.
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il. PacTaop yEnBepcrteTa B flapipio
(NPHroaen AR BecHH H AeTa)

DACHEHTI « o o o . v . s . N P K Ca Mg  Nyo, Nyp,
KoawuecTso 3JEMEHTOR (B 2)
“:::I 1000 . zoAW . . l .. 25 55 214 112 11 200 25

CooTHowenne . . . . .. L +#02 ¢+ 1 ¢ 065 s 005
KonuydecTBo cogaedl (B 2) na 1000 .2 poam
AMMONME maTpaT (33—-0-0y . . . . . . ... 143

Keanit sntpar ((3—0—44) . . ., . . ... .. 586
Kaapuuil wutpar (156—0—0) . . .- . ... .. 637
Marunii cepronvenstii Gespoxmnilfl . . L L . . . 55

Cynepdacgar rpofolt (0=—48—0). . ., . . . 187

Bcero, . . . 1508
11, Pacrpop yHneepentera B [laprnio
(Pactsop upirozes Alg 3uMe, Hatnume aMMOHMA He No3pOARET
NOAUENAUHBATELS PACTROPY)

G 1 TLTYEITE T [, ... N P K Ca Mg NNO, NNH,
RoAHnecTno 3neMentos {1 2)
wa MU0 4 o L .. L 187 220 2013 124 45 178 21

CooTuoiedne . . . « . + . 14 31 el + 06 1 02

Koanuecreo coneli (B 2) va 1000 2 sopm

AMMmoini ceprokncasit (20—0-0). . . . ., . §2
Kaault azorvokucam (13—0—-44) . . . . . .. 586
Kaavonii untpar (155=0-0y ., , , ., . . . . . 637
Marnnii cepuomeaed . . ., ., . .., .. . 462
Cyueppocdior Tpotinolt (0—44—0) . . . . . . . 550

Beero., . . . 2297

PactBop YHUBEpCHTETA B [lapabio H3 YROGPHTEABHSIX NPENAPATOB
(Pacteoput A, B 1 C 227 BOQLL, KOTOPAA HE COLEPHMT KaNbIKA)

Pacreop A
AReMEHTHE . L L . . L L . N P K Ca Mg Nyg, Nye,
Koatvecrno saesenton (B 2)
na 1000 & Borm . . . .. 84 55 3w 48 40 60 "
Coothomenne . ., . . .. b s 06 o 4 0 B3 1 05
Konusectoo conefl {8 2) za 1000 2 Boawl
AMMOHWIL ceproxncamé {20—0—0G) . . . . .. 120
Kaauii asornoxucanii (13—0—44) . . . ., ., . . 462
Kaxaniy cepuokucamt (0—U-—48). , , , . . 420
Kaibunil CEPHORHCAWH . . . . . . . . . ... B37

Morunfh cepuokmcan . . L . 0 L . 0. L
Cyneppocdar (Tpoitnoit) (0—48—0) . , . . . . 262

Beero, ., ., . 2338
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Pactrop B

SaeMeHTH . . . . o a ... N P K Ca Mg - Nyo, Nyu,
Koaugecrso 9A2MERTOR (B 2)
Ha 1000 2 Bogm . . . . . 144 55 335 48 40 120 24
Cootrowedae . . . . . . . i : 04 ¢« 23 = 0,3 + 03
Hoauuectno conei (s 2} Ha 1000 .2 Boom
_Anmounfl ceprowncanit (20—0-0) . ., . . . . 120
Kaauid azorHoxneabif (18- 0-44) ...... . 920
Kaneuwil ceprogucanil | . e e e e e 637
Maruafi ceprokpennti . . . L L L L L ... 437
Cypnepdocdar (rpofiuoit) (0-~48—¢) . . . . . 262
- Beere. . ... 2376
Pacreop C
JaeMeHTH , . - v . . .. . N B K Ca Mg Nyo, Nyn,
KOnHIeCTBO HNEMENTOB {B 2)
pa 1000 2 O . . . . . 146 92 335 80 40 120 26
CootHowenne . . . . . . .. 1+ 06 ¢+ 23 ¢ 0,6 ¢+ 02

Konnuecteo conefdl (8 2) na 1000 4 poon
AsmMonuil dochara {ammonpoc) ([1—48—0, . . 237

Kanuft aaoTHokMCAstlt {18—U—d44) . . . . . . . Q6
Kaasiufi asomhokMCABA . o 4 o 4 v 4 4 o 4 b . 450
Marpuii ceprokmenntt . . L L L L L Lo L. 431
Beero. . . .. 2044
Pacteop arporeomuaueckon cravuuu B Hbwo-dwepcu
DaeMeHtn . . . ... .+ N P K Ca Mg Nyo, Nyw,
Koanvectno sxeMenToB (B 2)
ua (000 2 BOgLL ., L L . 122 R0 75 151 46 106 16
CooTnowedne . 4 . . . . I = 05:06 : 02 1 04
Koaruecreo conedt (B 2) na 1000 4 BoAR
AMMOHHA ceprOKMCABIR . . . . R 80
Kamuf q:ochopHuunc.mﬁ (omwocnosuuﬁ) ... 282
Kanpouit azomHonkmeant . . . . o o . . L L L. 892
Marpnk ceprokneanii . . . . L . o L L L. L. 475

Beero. ., .. 1709
Pacrsop shHcnepHMentTadbHoll crannnu Orafio

3aemenrer . . .. L. ... N P X Ca. Mg Nyg, Nyg,
KoanuecTso sneMedToB (B 2)
Ha 1000 2 roawt . . . . . 91 62 223 167 44 70 2
CootHowmesnse . . . . . . . 1 : 07 ¢ 24 ¢ LB ¢ 05
Koanuectso conet {8 2) Ha 1000 .2 poAW

AMMOHNH CEPHOKHCALE . . . . . R [

Kanuli a30THOKMCABIR . . . . . . . . « . « 4 & 580

Kanpunfl CepHOKHCILIA . . . . .« - . . . . 500

Kaavunli mowogocgar . , ., . - . L. . . .. 250

Marputt cepokneawit . . . . .. ... ... . 450
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Pacreop O6mecTsa crannapTeoli HedTH B Jlaro

Bpementil . ., .. . .. . N P K Ca Mg Nyo, NNH.

KoaunectTzo saeMmentan (B z)
ua 1000 2 wom . . . . . 100 10D 300 480 75 100 Q
Copryomenne . . . . . . - 1 1 « 3 1 48 1 07

Koauuecrpo conell (8 2) va 1000 4 Rofkl

Kaamit asorumoxmeantét . . . . . . .., . ... TH0
Kanbwedt cepuoxkucasii . . . .. 1425
Kaanuigii l])[)l.(].}()]‘lll(lld'lulblll [o,moaauemenﬂblﬁ} 4073
Mqrmui CepHOKHMCAWH . . . . 180

Beero. . . . . 3380

Cyxaa cMech AAA NOLKOPMEH (B 2)

(III)HMEHHCTCF[ NPH BHPATIHEITHHE PﬂCTEHHﬁ W CMEeCH IIeCKl C BE \lHl(g HIOM
Kl rpagnsa REQMHICYALTOM, BHOCHTCH €R2HZIZABEAC OO 17 2. Jl')

AvMornit cepHokueawtil . . . . 440 Cynepdocdar . ., .. . . . 160
Kaauh xaopuerwit . , , ., , - MO Meneso cepuokmncnoe . . . . . 75
Hatpuit yraceweawii . ., . . 120 Dopnag sucaor . o . . L. 1,2
Moraail cepmokwenntit . . . . . 140 Muprasey cepyokprcanid , , . . 1, 2

Peneny NPHTOTOBASHHA PACTBOPA MHKPOSAEMEHTOB
KOOHYeSTBO MAXposdeMeHToB (B ¢) na 1300 & pacTBopa

JneMenTd . . . Fe B Mn Zn Cu
KOAwuecTno saeMenToR (B 3)
ga 100 2 Bomunt . . L L, 4 0.5 0.3 0,05 0,05

Koanuecrno coan (8 2) na 1000 .4 pacTeopa

¥eneao cepuokucnoe . . 22 Lpsk cepHoracawhi . . . 0,2
Bopuaa kucroTa , ., ., 2.8 Menw ceprouMcaas , ., , 02
Maprarey cepuokucansi . 1.9 Cepnas ¥necaora , . . . . 08

Becero. . ... 281

Ofuquo retoenTeR Koﬂuenrpnposanﬂmﬁ PACTEQD ¢MECH MHKDOIEMCHIOB
10 creayoouleMy peuenty {s 2/.2):

Heaeso cepuokncace (3axucuoe, 7H;0) ., . . 220
Bopuas Kacaora . . e e e .. 20
Mapradey CEpﬂOhHCJlblﬁ (5[—120] B
Uuux cepuokucanii (7H,0) P 2
Meas CepHOKHCTIH (SHZO} e e e e 2
Cepaan kucmoTa . . C e 9

Mpic npurotosaesus 1000 2 muvaretsyoro pacvsepa goSabiset 100 wa
KOHUENTPHPOBAHHOrO PacTBOpA,

Mpumevanue. Buacro cysppara x2a23a ynofAze NOASI0EATHCE AKMOH-
HKHCAKY AMMHAYHMY KEAS30M, KOTOPO2 TFOTORHTCS IO CISAVHUIEMY PelenTy
A0 s meaesa TUMONHOKHMCIOrO asMonnfinoro — 87 23 cepHod KHCACGTH KOH-
nenTpaposaHmoil — 9 2.

K 1000 4 narateasuore pactsopa goGasaawt no 100 wi svoro paciscpa.
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rJIABA 1V
BOJHAA KYJNLTYPA PACTEHHA

Kaxk yme ropopHAOCh, BEIpallHBAHHE DACTEHMH HA BOARHLIX nH-
TATCNbHBIX DACTBOPAX ABJJAACTCH Hanﬁo.nee 3aMAaHYHBLIM, OHD TMO3BO-
ARCT HCIOALIVBATL BCC IPCHMYULCCTBE 1OBOR arpoTeXHUKH. OaHako
B CMBICAE TEXHHMECKOIO OCYIIRCTBACHHA ITOT METOR ABNASTCH Han6o-
saee TpyasnM. Ero Heawsas cunTaTh OKOHYaTeNbHo paipaloTasHBIM
H MO HACTORULCC BReMA.

TpyaHOCTL OCYUWECTBACHNA BbIPALIMBAHHA PacTeHHH B BOIHOM
PacTBOPe COCTOHT B TOM, YTO KOpeHb PACTEHHS HALC OSHOBpPEMEHHO
cHabxaTh H pacTOOPOM MATATCMBHHX CoNlell H KHCJIOROZOM BO3AYXA,
fies KOTOPOre HEBOIMOMN(EH KaK POCT KOPHEBOH CHCTEMB, TAK H IOIVIO-
WetHe KOpHeM NHTATENBHRIX BeHIeCTB.

PacTBOpHMOCTL  KHCAOpOKA B ROfe O4YeHL hHHYTOKHA. B 1 4
PACTBOPa ef0 MOMET COAepIKaThesa npH i5° He Sogee 10,3 mz, npar
20°—9.4 me, npu 25°-— 8,6 sz 1 npu 30° He Gonee 8 me. [TorpeGne-
HHe €r0 Ha OBIXAHHC, HAoOGOPOT, OOBOJBHO 3HAYHTENBHO. QIHO
pacTeHHe KYKYPY3H B MeCAYHOM BO3pacTe HA OHIXaHHe ¢Boel KopHe-
BOH CHCTEMHB NOTpefageT oKofo 15 M2 xucaopona p uac. Ecau supa-
HIMBAT: KYKYPY3Y B 3 4 pacTBOpa, TO BeCh PAacTBOPeHHuft B Hem
KHcaopod Oyner nornmolled 2a 2 vaca, ¥ B JAanbHellleM AHXaHde
KOpHsl 6YAeT NOAJEPKHBATLCA TOMLKO 38 CUeT NMOCTYNACHHS B NHTA-
TENBHBI PacTBOP HOBKX NMOPUHE erc, 4TO NMPOHCXOIMT Kpafive mex-
nexno. [pu oosepxrocty B 100 cu? 3a kamABl uac s pactsop GyaeT
nocTynarte npumepHo Bcero 0.5 wme kacnopoma. Kopetin Gyxet naxo-
AUTLCA, TAKEM OOpPA30M, B COCTOAHMH YAYWILS — KHCJAODOAHOTO To-
AOJAHUS, KOTOPOE CHAUANMA 3ATOPMOIHT POCT paCTeHds, 2, B KOHLE
KOHUOB, MOMET NMPUBECTH K OTMHPAHHKY KOpHEBDﬁ CHCTEMH. BOT no-
YeMy B KIACCHULCKHX BOAHLIX KYJABTYpax X0pomo pactyT TOJAbLKD
MOJOAKC PACTeHHS, 4 3aTeM NO MEpe pOCTAa OHH TPe§YIOT npoayba-
HH® PAcTBOPA BO3LYXOM, uacToll cMeHH efo ¥, HeCMOTPA HA 5T0, BCE
P4BHO XWPEKT H CTPAZAKDT OT XJOpO3a. Hano CKa3arthk, uTQ aTtmo-
ctbepubu‘»'{ KHCAODCA MOXMeT NepeABHIETRCH MO MeKKAETHHKAM KoposA
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H HEeCKOMbKQO YAYMILHTL YCNOBHS KH3HEASATENLHOCTH KOPHSA, NOrpy-
WEHHOro B PacTROP, HO ARS GOAbLWIHHCTBA PacTeHHil 3TOr0 CoBep-
WeHHO HenoeTaTouno. [TuTaThes KHCAOPOAOM BO3AYXAa MOTYT TOJLKO
KOPHE CHENHBJEHBIX 3KOJAOrHYeCKHX FPYNN pacTeHHd, Y KOTOpHIX B
KOpHEX H crebie HMeoTed HIHpOKHEe BOIAYVIDHBIC NMOJAOCTH.

YayulieTs cHaGKeHHe KOPHA KHCJAODOAOM MOMHO TOJAbKO B TOM
CAYYAE, eCAH 3HAUNTENBHAR YacTb ero (A0 %/;) NoAHATA Haj pacTeo-
POM H [HIHHT 3a cueT aTtMocdepHoro Bosayxa. Oadako ata paan-
KaibEasf Mepa, KOTOPAada TONBKO CGOHa MOMET YIYULWUTL POCT pacTe-
HHEil B BOOHOM TIHTATEJBHOM PacTBODe, CONPAKEHa ¢ TOH TPYAHOCTRIO,
YTO HAJBOAHAA YacTb KOPHA H KOpHEBAA WelKa AOMKHN TULATENbHO
OXPAHATbCE OT PE3KOH CMEHH! TEMOepaTypPel H OT NOACBIXAHUA, T. €.
AOM¥HE HAXOAXTbBCA B BO3AYXE, HACHILLEHHOM BOAAHLIMH TAPAMU.
B cyxoM Bo3aayxe HapacTauke HOBOW KOPHEBOH CHCTEMbl Mpexpa-
1aercd, ¥ pactedHe Gyzer ofpedeno na rubens.

C HegoCTaTOYHOR CKOPOCTRIO CHAGMEHHA KOPHA KHCNOPOIOM 4e-
pe3 BOXHE MHTATENBHLIA PACTBOP PKCTIEPHMEHTATOPH CTANKHBANHCH
B cBoeft pafoTe He pas NpH NONHTKAX BHIpAMIHBAHHA HEKOTOPEIX
pacrensit, oco6eHHO KOPHENNOAOB K KIEYOHemToK08. 3anacHuic bMe-
CTHANILA NPH NOTPYXKEHAH KOPHS B BOAY He PA3BHBAANCH, U KOpPHE-
EYIO IIcHKY NPHXOAMAOCE NOAHHMATE HAJL PACTBOPOM.

BbIPALIMBAHHE PACTEHHH HA PEIIETAX, HANOJHEHHLX
PHIXNHIM MATEPHAJOM

JKepuke g cRoefl nepBofl YCTAHOBKe, CO3AARHON AAA NPOMEILIIEH-
HOTO BHPAIUHBAHHWA PACTeHHH B BOMAHOH KyALTYpe, YAAYHO peLInA
TPyAHeRIIYI0 3afa4yY CMHOBPEMEHHOro cHAOMKEWHS KOPHA PACTEHHS
AHTATeNBHHM PACTBOPOM W KHCAOPCAOM BO3AYXA TEM, uTo 6ak, Ha
ZHe KOTOPOTO HaXOAWJCH NHTATeNbHBIl pAacTROp, HAKPLI PaMOH ¢
EHOM, CICTAHHEIM H3 CETKH, — pellleToM (puc. 6). 310 pellero, BH-
€OFA KOTOPOro cocTasisda 5—I10 ca, HamOMHAAOCE KaKuM-HHGYIbL
PHXAEM MATEPHAACM: MXOM, CTPYIKKAMH, ORH/IKAMY, BOJIOKHHCTHM
TOpGHOM, H B Hero RHCEBAJHCH CeMEHA PACTEHWH HJH BLICAMHBAJACH
roToBaA paccana. B Hauane BLpaMBaHEA pacTednil peilero ¢ pHX-
AHM MAaTepHaNoM YBAAKHAMOCL BOAOH WNK NUTATEALHEM pacTBo-
POM, & 3aTeM, KOTAa KOPHH MPOHYUSHIBANH €r0 TOMULY M “MIOCTHCAAH
NHTATEALHOrO PAcTBOPA B §aKe, NOJUB pelllcTa NPEKPALIAACS, H pacTe-
HHA DOAYYAAH [HTATEALHBe CONH, BOAY TOJABKO H3 Haka. Haa toro
TGS PHXABE HANOAHHTENL, HaXofAWKAca B pelleTe, He Ol
nepeveiayHed, MUTaTeabHHA pacTeop B Gake Aake IPH NOCeBe He
JONKEH KacaThCs ero AHa, a 3areM, [o Mepe POCTa PACTerni, ypo-
BE&Hb TNIHTATEJIBROTO DPACTROPA B Gaxe ecule G0AbIE MOHHACASTCH.
B wpeansnoM cayuae cn06 ero Ha AHe 6aKa AOJKEH AOBOAHTECH
110 3—35 cm. Tlo Mepe ucnapends B 5aK NOLNHBAETCS CBEKAR DACTHOP.
Haxonen, ero MOXHO CAEMATH NPOTOUHNIM,

HETPYJIHO NOHATL, YTO B ITHX YCAOBHAX OCHOBHEA MACCA KOpNHE:
Bolt cHCTEMD Ha8XCIUTCH BO BJAAMHOM NpOCTPAHCTBC Meday pelue-
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TOM H CNOEM THTATENBHOTO PACTBOPA B HaKke M AWLIHT KHCIOPOIOM
HAXOARUICTOCH TaM BO3AyXa. TOABKO KOHYHKM XKOpDHeH HaXouarcs B
IHTATEJLHOM PECTBOpE, H 3TOIC KOJAHYECTBA KOPHEBOH CHCTeMH
BROOMHE AOCTATOUHO, UTOOE! ¢ H3GHTKOM CHAGKATH PACTEHHE BCEMM
HeoOXOAHMBMYM NUTATEABHBIMH cOsMHE (puc. 7). Macea xopnesoi
CHCTCMEL, KOTODYI0 OOp&3YIOT pacTeHHA, ABAAETCA HIOBITOUHOM.
Yacro Geinaer poctatouno sp—/ e NOBEPXHOCTH ee &AA ofiecneye-
A HOPManbIIoTO MUTAIHSL,

St s 2w Sy

Pue, 6. Cxema yeranopkn HKepuke 121 OLPBUHBIIKA PACTEHHH HA BOA-
HWX pacTBOpax.
A« ofipi B3 fage © TRGMA THILETAMK, H3 KOTORME ABA HAGMTHD PHITILIM MATEDRASAOM
H 32CAKER patCAAGH, & — RONCDCRNE Phiped Gakd.
I — peweTo fepxuTol g (IKE ¢ MOMUWAKD BHCTYNIWUHE 3aKpady; 2 — J — peweTa Kpe-
OOTCE HI BIYTPENHER BHCTYNAX (akos.

B npupOgHBEIX YCAOBHAX MOWHHIE POCT KOPHEBOR CHCTEMH Heol-
xoouM, O CBA3AH ¢ NOHMCKAMY IHIUM H BOLLI, CBR3ax ¢ HeobxoaH-
MOCTLIO KulITaKTa KOPUCH ¢ TpoMatHEM o6LbeMOM Nouskl. JAece xe,
UPH BEIPAILIBAHKE pacTelA 3 BOAHLIX RUTATENLHEX PACTBOpAX, 3T
peipafoTanioe B [ponecce 3BOTIOUMH €BOHCTBO KOPHEBOH CUCTEME
SOMHCTCS ICHYRILM,. BIoawe A0CTaTOYEO, €CA B KOHTAKTE ¢ HATA-
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Te/BLHBIM PacTBOpPOM OyJeT HAXOAHTbCA TONbKO Hebonbllas 4YacTb
KOpHeBO# cHcreMbl, UTo KacaeTcss HenpepelBHOrO BO30GHOBJAEHHR
KOpHel, HX MOILHOTO POCTa, TO OH HeoOXOAWM TIpH JGOH cHcTeMe
BHIDAIIHBAHMA PACTEHHH, TAK KaK B c/yuae HeOJaronpHATHLIX yca0-
BHil Bo3feficTBHA Cpejibl CTapas KOPHeBas CHCTEMA MOXKeT BbIHTH H3
€Tposi — noru6uyTh. YeM ckopee noABATCA HOBblE KODHH, TeM Jierie

Puc, 7. KopHu orypuos, NnpopociuHe Yepe3 pelueTo B MHTATeAbHBI pacTBOp.

pacTeHHe CMIPABHTCH C BO3HHKIIHMH TPYAHOCTAMH, TeM ycToHunBee H
Boille Gyner ypoxa#. Takum o6pa3zoM, HecMOTpsi Ha H3OBLITOYHOCTL
KOpPHeBOH MacChl AJs NMHTaHus PACTeHHH, H NPH BOAHOH KyJbType o
pocTe ee Heo6XxoAHMO 3a60THThCA. UeM Jyulle pacTeT KOpHeBas
cHcTeMa, yeM GoJibllle ee Macca — TeM BHIILE B KOHEYHOM HTOTe Oy-
Aer ypomxkail.

YcrpoiictBo Gaka, npeasnoxensoro JKepHke, npuBomuTcs Ha
puc. 6. [InHHa ero B NepBOHAYANbHOM BapHaHTe COCTABAANA 3 M, LUH-
puHa 60—75 ca 1 Boicota 20—22 cu. Bak nakpriBaercs paMoi ¢ ceT-
YaThIM JHOM TaKOro }e pa3mepa. Pama ycraHasiuBaercs CBepXy Ha
GopTa 6aka UMK BXOAHT BHYTPb €r0, ONMHPAsCh HA CHenHaNbLHbe a3l
B BepXHell yacTH CTeHOK 0aka HJIH HA pelikH, YKpenseHHble cGoKy
€TEHOK Ha onpefeneHHol ray6ure ot Bepxa. [Ipu coopyenuu ycra-
HOBOK Gaxu BooGllle MOXHO YCTPaHBATh JIOGLIX pa3Mepos, Ho Mc1-
KHEe HeBbII'OJIHBI, TAK KaK YCJOBHA B HHX 6)’11}"1‘ He CTOJb nocrtonll-
HEIME. PaMbl Ha 6aK MOMXHO yCTPaHBAaTh H COCTABHBIE, UTO TORBOISIT
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MeHSTE NJOLLAJAR CBETOBOTO NMHTAHHA PACTEHHH, Pa3ABHras pamul X
BUTARNIAS MEXAY HHMH OPOXHHE, Oea pacTeHHH, HAH MPoCTHe OC-
KH. MOXHO NepeHOCHTL TaKWe paMu W3 oZHOTO GakKa B HPYro#, K3
NMOMEIIEHHT TEMJIHLK B 2K, DACNONONKEHHHA HA OTKPHTOM BOILYXe,
it HaoGopor. Tlpix nepeHoce paM HE OajbHHe PACCTOAHHA MOXKHO
BCTARAATE KX B NycTHe Gaki 6e3 pacTBopa, PACMONioXKeHHWe HA Te-
JIERKE, NPESBAPHTENLHO YBAAXKHHE PHXALIE MaTepHal, KOTOPHM OHHU
IIATIONHEHH.

Yro xacaerca GAKOE, TO OHH, KAK U B JAPYTHX CRYY8AX BHIPELIH-
BaHus pacTerdil 603 NOYBHW, TIPH MHOTOKPATHOM MOBTOPHOM HCIOJB-
30BAEHH NHTATEILHOTC PaAcTBOpPa YCTPANBAIOTCHE BOJOHEMpPOHHLAe-
muM#. Marorosasiorce TakHe Gaku u3 Oerona, acdanbpra, menesa,
SAl(HIIEHHOrO OT KOPPO3HH acanbToM HAH pybepakcoM, HAH, Ha-
KOHEN, K2 AEPEEAHHOR PEMB, IOCTABREHHON HA CTEJ/AX, HIIH IIPOCTO
Ha 3emmo. B nocnegHnx caywaAaxX GaxH DHCTHNANOTCH [AACTHKAaTHOR
naenkof, He mponyckaiouwei soay.

Hewepse peero oGxonATcs GerouHole Oaku. Hx MoxHo menars
oyeHb GOABIIMX pa3MEPoUB, NOXOMHe Ha Oaccelinn, HanpHMep
45X 15 s, Hekoropble aBTOPH YTBEDMIAIOT, YTO MOXKHO CTPOHTH
OaKH 43 FNHIE, cMewanuol ¢ 3o00il. ITH Gakn o6X00ATCA Jewenae
A gepxar pogy Oes NPOTeYKH B TEUEHHE roaa.

CaMHM CAMKHKM K OTBETCTBEAHHM NPH BHPALIHBAHHA PACTEHHH
noe meroay Xepuke #ABJARETCH NPHIOTOBJICHHe pelllerTa, BepHee BHI-
Gop PHIXJIOTC Bellectda, KOTOPHM OHO HamoAHdeTcA. ITO pelXice Be-
HIECTBO AN KD GHITL 110 BOIMOMKHOCTH JE€rKHM, XGPOINO BOATHBATH
H AOATO YACPXHBATL BJAATY, XOPCUIO NPONYCKaTe BO3AYX, AdKe BO
BAGKHOM COCTOAHHH, HONMKHO GHTh CBETOHENPOHHHMAEMEIM, TAK KaK
uHawe pacrsop CYAeT TEPErPeBaTbCH H B HEM HAYHYT pacTH BOAO-
POCAK, H, HAKOHEN, XOpoulo yiepmHeaTh pacTenud. Pewera B ycra-
ropRe M epHKe 3aMEHAIOT B 3TOM OTHOLIEHHH 3EMJIIO — GHE ABJAAITCA
onopofl, KOTOpaa NOLAEPKUBALT pacTeHAR., KoReuHO, B pAge cayvyaes
ApH KyALTYpe OTYPUOB, TOMAarTOR K APYTHx pacTeHMli ¢ AAMHHHMU
cTeSAsAME AR HX NOAACPKAHMA HEOOXOAHMO YCTPAHBAThL linane-
bk, KOTOPLIC MOIYT KPENHTbCA KaK Ha GOpTax paMbl, TAK W Ha Cne-
UHAABHEIX HecYIIUX KOHCTpYKUHAX. B noclegneM coygae paMb cra-
IOBATCA HEMORBIKHLIMA H HX HEJMb3A YXKe NEepefBAraTh ¢ MecTa Ha
MOCTO, : _ .

XOpouliM MaTepHadeM AN HARONAHEMHA PaM-pelleT ABJILIOTCS
MOX, TOP®, CTDYIKKH, ONUJIKH, PHCOBAA WeAyxa B T. 4, JIyuie Bcero
NoAbL3CBATEC [PH HAOuBKe pellleT CMEWIAHHBIM MAaTepHAJIOM, TDH-
coocaGansan €ro K BHpawiuBaeMoli KyabType pacresnit. Tak xak axn
pamiel O0BIYHO 3ATACKBACTCA IPOROACYKOA CETKOH C OTHOCHTEJBHO
KpymHBIMH avefikamMn B 1—2 oM, To Ha Hee HaQlo crepBa HacTEAHTH
KaroH-uuOy AL BONOKHHCTHIH MATENHAN, 34 CPKHBAIOUIKE Gonee Men.
KHE YACTHLL ATOAHHTENA, KOTOPLIE MOTYT NPOBANHTLCA B §4K H 3a-
I'pe3ituTh pacTeop. TakuM MaTepuanoM MOTYT CAYKHTD BOJOKHMCTHIH
BIOX, CINIOMA, CCI0, MOJKAN YIaKOBOYHAA ApeBecHan cTpyxKa. Marte-
LAsLl YKAOALIBAKTCH BO BAAKHOM COCTOAKER. QUM ¢nocoGHN JIErKo
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32J€PXHBATD MEAKHE JACTHILE. [1/1a 3anonkeHns cAedyiolIero OCHOB-
HOTO ¢JoA MOXKHO 6PaTh OHAKH, HEATPAAbHLEA PAIOKHBWHACS TOpd,
MeJKHE CTPYXKKH OT SMEKTPHIECKOro pyGanka & 7. . JIyullle, 0fHAKO,
OpUMEHATh CMeCh 3THX MATEPHAIOB — CTPYAEK ¢ TOpdOM HAH onu-
NOK ¢ TOpdoM B NPOMOPLHH: TPH-YSTHPE YACTH ONKIOK HAA CTPYMEK
Ha onHy yacTh Topga. Hakoueu, caMuf pepXHHA C/I0A, eClH pacTe-
HHA CEIOTCH CeMeHAMH, MGKHO 3anoNHHTh GoJee MEJKHM MaTepHa-
JOM, HANpHMeD NPOCESHHHIM TOpGOM KK neckom. PaaMep pelrer, no
ykazaHuam JKepHxe, He goMsen npepsiuats 1200360 cm. Yrobut
ceTka He nporuBanack, N04 Kee XpecTooGpasHo NOABONRTCR TONCTALA
NPOBOJNOKE, KOTCPAA KPenuTCea Ha GopTax paMul,

Ha cpoeft yeranoske JKepHKe monyusi o4YeHb XOPOLIHE Pe3yib-
TETH, BHPALIMEAA PACTEHHA KaX 8 TEIHUE, TAK H B YCJAOBHAX OT-
Kpeltoro rpysta. B 1934 r. 19 pexatpa 8 KanudophHu s Heotanai-
BAEMEX TelAHLaX HM OHJ0 3acaxedo 4 Gaka no 20 pacrenmi
TOM&TOB B KaxaoM. PaaMep Gaka cocraenana 3,05 XX 0,76 #, nosepx-
HOCTB erc paBuanach 2,3 2 Buicora peltera — 5 oM, paccrosuhe
Mexay AHOM pellete ¥ pacTpopoM — 2,5 csm. Hanoawsaocs oo
CTPYKKaMK. TIMTATeNbHBIH DACTBOP NOXOTPEBAJICA SACKTPHUECKHM
HATPEBATEALHEIM Kabesdem 10 teMneparypu 20—-25°. Pacrenns nso-
HAOHOCHAH CKoNo rofa H gaak 5545 ke nnogos. Hausmcwnit ypo-
Xail nACIOB ¢ OLHOTO pacTedna focturan 124 «z ¢ I Mm% mosepx-
HocTH Gaka — 46,1 e

Kaprodentr BHpaIMHBANCA HA OTKPHITOM BO3AyXe B (0/1bluHX
Oakax paamepamd 1,8X3 M, KotopHe NOKPHBANHCE DEINETAMH ¢
BricoTOR GopTos B 10 cM. BHU3Y HA CeTKY HAKNAAHBANHCL CHIpHE
CTPYKKE, HA CTPYXKH pacKiaibeanrce KAyOHu. KayGum 3akpu-
BAMHCH CTPYKKAMH HAH CTeGIEMHE KYKYPY3s AQ BHICOTH CJ04
B 5 £M, A CBepXy 3ACHNATHCH ONMHAKAMH HAH TOpGOM, KOTOpHe aa-
HNOJIHRAKM BCe NpOMeXYTKE. CeepXy ¢noeM B | 04t HACcHIANACH nec-
yanasn noysa, B NOZCTHIKY nepex moceBoM BHOCHAMCE AHTAaTeALHLIE
conr no 400 2 Ha kaxAre 2,25 m? K 3aTEM TAKHME e A03AMH MOA
ROXKIbL PACTEHHA NMOAKAPMAHBANHCL elle TPH paza B TeueHMe Bere-
tauud. I1py nocafke HefpoOpOlileHHHIMH KAYGHAMH KODHA AQCTHIAKT
pactsopa uepea 4—6 Henens. Belpawmpadue aaunoce 120 Iued;
ypoxait coctasna 167 re/10 a2, Ypowan, noayvenuui Mepnre, 6uA
OYCHE BEICOKHHA, OH TPHBAEK K cebe Beeolllce BUHMAHER. XOpOwo
POCAH PACTEHHA B er0 YCTaHOBKe M y Rac (pHc. B),

Metoa, npeanomenerni#t Mepuke, Kasancs ouenbs TPOMOSAKHM.
Boaplioe KOMHYECTBO MeJKHX peluer, ofuane pHXAOTO MaTepHana,
HeOOXOAHMOTO AN MX HANOJIHEHHS, CO34as8aN0 BMeYaTIeHHe, YTO OH
MaJ0 NPUFOASH AN KPYNHOTO NMPOH3IBOACTBA M He MOXeT GHITL Me-
xanwauporaH. KpoMe Toro, HanuuHe pPHIXIOFO MATEPHANTA 3aTpya-
HAJO CTEPHJIH3ALUHID TEUNHE, 2 HMERHO NPOCTOTA CTEPHJ’IH33HHH TET-
JIHL, ABARCTCA DAHHM H3 CGCHOBHBIX NpeAMyUieCcTB I'H.EPOHUHHICII. Ho-
BOGHNI BATARS HA MOTOR )KepHKe, BHRHMO, LI HeHPaBUALREIM,

B nocneance mpems Merog JKeprke mawen pocrefopatencii B
Ces. Kapomuke (r. Candopn) B nuue Tpex peTepasop Boilini, 3a-
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Pue. 8. Tomatu, nupocuse 1
JOTHUECKOTO 1HCTHTYTA

i

cranonie Xepuke B renanue Buo-
eHHHIPANCKOr0 YHHBepPCHTETa.

72



HABLIKXCH KDYIVIOTOARMHKM paspefeHHeM xpusanteM. [locne ne-
KOTOPHX NMOHCKOB OHH NOCTPOHAH LAK 3TON lleNH JIBe CMEMHHE Ten-
AHUB, B OAHOH M3 KOTOPHWX NOLIEPMHBAJNCA NeTHRH, a B Apyrod —
ceeHdH il pexxHM. J/HHa Kaxaod TemanuW coctapasaa 76 x. B xax-
nol Tenduue GBI NOCTPOCH OZHH CIAOIEHCH GeTOHHHE Gaccelin gan
NHTATEJNBHOrO pacTeopa, Ha GOpraX KOTOPOr0 B ABA PAfa YEIaAH-
BAJHCE MeTa/MNIHYCCKHE NPOUYHblE paMbl ¢ PELIETYATHIM QHOM H3 NCp-
thopupPOBAHHOTO MATEPHaNa. DTH PAMEL HANOAHAKHCE MPOKAJCHHBIM
BEPMHKYJHTOM, C KOTOPHIM UBETOBOAB! PAafOTakH B KayecTBe pHX-
aoro mHanoakkrean. Beero xoaaiicteo umeno 192 Takne paMul, KoTO-
pele cB000AHO MepeMeUladHCh BIOMbL TEOAHU ¢ NMOMOLIbIO NPOCTHIX
fIONBEMHEIX COOPYMXeHUA (6a0K0B), NepeIBHIAICIINACA NIO PeAbCAM.

Ilpowece BHPAIMMBANNA XpU3AuTeM OBl OPraHU30BaH DO KOH-
BeilepHoMY nprHUEnY. Kamxayw Helesro 3a CueT MepelBHAKKA paM C
Kpas AeTHeH TemIdnH oceolfokaanock Mecto aaa 12 paM, B KoTopHe
3aCaXKHBANHCh MePEeHKH XPH3AHTEM. DTH paMbl NepeABHFAJIHCE K 4e-
pes 9 Hemeab OKA3LBAAMCH B TEMWIKMLE C OCEHHHM pemcuMom. Uepes
16 pegenp BHIpalIHBAHHE XPH3AHTEM 3AKAHYHBANOCE H NPOKABO-
BAACH CbeM NPOAYKOHH.

3aMeuyaTenshas VCTAHOBKA MO BHPALIMBAHMIO XPHIAHTEM NOKa-
aana, uto Meton JKephke MoxeT 06NANATE BCeMH TIPEHMYIIECTBAMH,
KOTOpEle K&eT HOBHE arponpeeM. B uMcAO 5THX HPEHMYHIECTE Ha-
PAOY ¢ AEKOCTEH CTEPHAK3IZUHH TEMJIKUE, BOIMONHOCTLIO MEXaHH-
3A0HH H yYnpaBneHHA MHTAHHEM 693)((.‘.?[03!-10 BXOAHT H BOSMOXKHOCTR
NepeHoca pacTeHHH, RPOH3BONLHOTO YMeHLIIGHHs HAH YBeJHYCHHA
PACCTOANM MEXKIY HHUMH, BOIMONHOCTL BRHOCA PACTYIIHX pacTernii
U3 TeMAHLK B FPYAT WIHU U3 OTKPRITOTO PPYHTA B TENAHLLY, 4TO DO3BO-
JASeT HAHMAYUIIAM ofpasoM HCOOAB3CBATE AOPOFOCTOALlES BHYTPH-
TeAH4YHOe MpoCcTpaHCTBO. HeTpyAHo MOHATH, YTO NPH UCAONL3ORBA-
A MeTofa JKepuke Bce 3TH ONepauUMd ABIAKTCH BOSMOKHBIMH.
Ecau crenatk KaMAyK paMy yakol, UMUTHPYIOUIEH OAHOCTPOUHRHE
HJAH ABYCTPOUHHE P#I pacTeHHH, To MO Mepe pOCTa pacTeHnit
pacc'ronuﬁe MEXAY HHMH MOXHO YBEAHUHBATH, pa3JBUras paMal
H YCTAHARAKBAA MCHAY HUMH J0OCKH HJAH TAKWE XHe paMel, HE 3ACa-
HMEHHBIE PACTCHHAMH, TO‘-[HCI TAK ¥e, KAK 3TO A&naJoch C XpH3aH-
TEMAMH, MOMHO YCTPAUBATL KOHBBﬁEpHO& BWpalniHBaAHUe pam‘ennﬁ,
HEI’]DE]}HBI;]D MOArOTOBAAS HOBYIO paccany. MO)KHO nepeoCHTh paMbI.
C paccaloi Ons nocCaikH U3 APYrod CHeuManbHOH TeNnaHLbl; Ang Ao-
NOJAHHTENBHOTO [MOAOHOWCHKA PaHHME TOMATH MODMKHO B&CHOH me-
PEHOCHTL B OTKPBITHIH CPYHT, 3aHHMAR TERAHOY 6Gojee TRINIOJND-
OMBHIMH K¥AbTYpamMu. Hakouneu, noapaluneas pacTedns NeToM B OT-
KPHTOM IPYHTe H CNEUHAJEHEIMH NpHEMAMH TIPHILHIIKH HAKARJHBAA
B HHX GOMBUIOS KOAHYECTHO 3AMACHHX OPraHH4ECKuX BEUIECTB, MOWK-
HO NMEPEHOCHTh HX KA NOpANIHBAHAE M [IOAOHOLIEHHE B TeNAHUY H
3UMON NPH HEZOCTATHE OCBeMleHHA (Ge3 ocOGEIX 3aTPAT HMETh CBe-
WHe NJogs H osoillH. Metod JKepuke ofiajaeT BCeMH 3THMH BO3-
MOXHOCTAMYU. Ero MOMHO CMeNO pPeKOMEHEOBATL LIS OPOH3IBOACT-
BEHHOMO WCOHTAHWA H AajbHefllero yCOBeplUeRCTBOBAHHA,
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BBIPALLIHBAHHE PACTEHHHA B BAKAX, 3AKPBITbIX
CbEMHBIMHA KPBILIKAMH

Jns BplpaliiBaHHs pacTeHHH Ha BOJAHOM IHTATENbHOM pacTBope
GbLTH Npe1I0KeHEl TakkKe 6aKH, 3aKphiThie fepeBAHHbBIMK pPa36opHHMH
Kphikamu (puc. 9). Hacte g0cOK KPBILIKH YKPensiiack HAMepTBO, H
B HHX N0 KpasM [Acl1aluch OTBEPCTHH C Mpope3aMH, Kyla BCTABJSA-
AuCh pactedus. [Ipyrast yacTh KpHIUKH YCTPaHBalach B BHIAE CheM-
HbiX J10KoB. Ecin 6aku Gulin Gosblioro pa3Mepa, TO Nocje Nocaiku
pacTeHWit M YCTAHOBKH CBheMHBIX JOCOK KpHIUKA NpeBpailanach B
CIVIOLIHOH HACTHJ, MO KOTOPOMY MOMKHO GblIO XOAHTb AJf yXozia 3a
pacredusMu. [Ipu npoBepKe coCTOAHHS PACTEHHH JIOKH MOXKHO OblIO
NOJHHMATh H TaKHM 06pasoM CACAHTL 3a POCTOM H COCTOSHHEM KOP-
HeBOH CHCTEMBL.

Puc. 9. ¥YeTanonkn 14s BppawnBanns pacTeHnd B BOJHLIX PACTBOPax
¢ ronoil Kopnenoii cucTeMoil (BMANLI CLeMHble KpbllkH 6aKOB W OTBEp-
CTHA JUIA BLICAAKH pacTeuu).

YerpoiierBo GakoB npH 3TOH CHCTEMC BBIPAIMBAHUA HHueM He
OTIHUAN0CH OT GAKOB, NpHMeElsieMbIX B APYTHX cayuasXx. B xauecrse
6akos MoOryr OBITE HCNONL30BAHBL AKeae306eTOHHbIE CTeJJIaKH, KO-
TOPHIC NPCABAPHTENLHO YIIOTHSIOTCA LEMEHTHHIM pactBopoM. Mo-
FYT YCTPAUBATLCSA ClCUHANLILIe G2KM WIH MeJKHe GaccelHbl M3 Le-
mecnra, acansra, Kedaesa win gepera. Moxuo ycrpanBath 6aku
HJTH GEICL‘CQHH, BbLICTHJIaA HX BOHGHQI’[DOHH‘L{&EMOFI HpD‘IHOﬁ nJaacTH-
KaTHoil IJICHKOH.

Olmcannan CHCTCMA npcacraBaseT co60i He 4YTO HHOe, KaK npo-
CTOC NOpPCHCCCHHC TeXHHKH .ﬂaﬁopa'mpnoro !\ie'rozna BhipallHBaHHA
pactentii ua BOANOM pacTsape B NPOH3BoACcTBO. Ecau npu maabix
pasMepax Haxon anech MOMII0 J.lUﬁ}[Tb(‘SI Xopounx ycnexos, To C
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YBeJHMeHHEeM pA3IMepOoB YCTAHOBKM B Hell HAYWHAIOT NOSBAATHCA
TPYAHO YCTpaHHMHle fedekTH, 2TH ZedekTH 3aXIONAITCA NpeRie
BCEro B HApPYLISHHH T'epMeTHUHOCTH KpMUIKH. BeJdenacTshne pacchl-
XaHHA H NepeKoca A0COK B Helk NOSBIAKTCA Godbliue wetd. B miean
npoHHKaeT cyXxofl BO3AYX, PA3OTPETHIE COMHEUHHMH JyuaMH. Kopelb,
HaXOASWHACS B BO3OYIIHOM NPOCTPAHCTBE GAaKa, COXHET, Mepecraer
Bo300HOBAATLCA. Y pacTeHufi ocalaseTcd pOCT, H NIPH HACTYILIe-
HHH NepRBIX e HeGJaroOpHATHLIX YCNOBHH OHH TAGHYT.

Jan Toro utobE AOGHTLCA YCTOAYHBOTO yCnexa NMpH BLpPallHBa-
HHH pacTeHHE B DOZOGHLIX YCTAHOBEAX, HeOGXOEMMO KPLIIKY Tep-
METH3HPOBATE, UTO BO3MOMKHO TONBKO B Me/IKHX YCTAHOBKaX, B 4act-
EOCTH TIpW BLIpaABAHHE paccame. B kpyonwmx Gaxax Mau Gaccefi-
HaX Heo0XOAHMC NPHMEHATL CHSUHAABHHE YBAAMHHTESH, KOTODHE
NoAZepKHEBaNR 6H JOCTATONHYIO BJIAKHOCTE BO3JYXd, Haxojdle-
rocga B fake. ITa 3374493 MOXeT OGNTb peuleHa pPasIHYHHMH
npuemMamu. HarGonee npocToil #3 HEX 3aKAIOMAETCS B TOM, UTO Gak
uny Gaccelin FAMONHMIOT YIAROBOUHON HperecHofi crpyxkoll. CTpyx-
K3 OyO0er CMaMKEBaTLCH MUTATeNLHHM PAacTBOPOM, NPH 3TOM OHA He
TepsfeT cBOeH YmpyrocTd H 3anOVIHAET BCe BHYTPeHHee NPOCTPAHCIBD
6axa #an GaccefiHa, CTpyXkKKa CAYXHUT ONROBDEMEHHO H YBJAIKHH-
TesdeM BO3OyXa, paboTas HanoAoGue PHTHAN, H ABARETCH NPeKpac-
HoH oNopoil AJMA KOpHHA, CHOCOGCTBYA NHIIHOMY ero passutiio, Ko-
peHb ONJeTaeT CTPYKKY CO BeeX CTOPOH H JaKe MPOPACTAET b Wend
EPHILEKH.

BMecTo yCTPOHCTBA CILTOWHON 30HH YBAAMKHEHHR MOXHO 3ALIH-
THTh OT MOACHIXAHHA TOJILKC KODHEBYID INeHKY H BepXHIOW 4YacTb
KOpHeBofl CHCTeMBL. DTOT CMOCo6 Tome MpeacTaeager cololi HecoM-
HeHHH# HHTepec, Tak Kak, crnocobeTnys GLICTPOMY pOCTY H BO30GHOB-
JIEHHIO KOPHEBOR CHCTEME, OH MOMeT GHTHL NpPHMeHeH NPH pasiaud-
HBIX KOHCTPYKIHAX BhIDAUIHBAHHA PacTeHHN B BOAHBLIX PACTBOPAX.
CaMbim MPOCTRIM HPHEMOM 3ALHTH KOPHEBOH WefXH 0T NOACHXaHUA
ABAAETCSA BHPAHIHBAHWE paccafbl B CTAKAHAX, CASAAHHHX H3 Mpo-
BOJOYHOK CETKH H HAMOJHEHHHIX KakKuM-J1H00 DHIXALIM MAaTepHANOM
{CMecCh OMUAOK WKW MENKOR CTPYXKKH C HeliTpaJbHbIM TOP(HOM, cMech
Topda ¢ KPYIHBIM TPABMEM, MOX HJIH CMECh MXa ¢ onuakam). Ta-
KHe CTaKaHbl MOFYT CJAVKHTE AH BhHI}a[UHBAHHA pacCajH, a 3aTcM
YKpeIaaTeCH NOA KPHIWKOR 6aKka B creuuanbiue rHesfia. 310, Kera-
TH, CHABHO YIIPOLIEST TeXHHKY BHCARKE paccaiu. Brocaegcreun
ec/H YposeHb pacTBopa B Oakax OyneT NepUOAHUECKH NOIHAMATLCA
TaK, YroBE PACTBOP KECANCH 3EILATHBIX CTAKAHOB, TO COAEPMHMOe
HX CTAHET BAAXNIBIM H MOXET BH3BAThH YCHJCHHMI POCT HOBHBIX KOp-
Heil, BMecTO cTaKaHOB M3 CETKH MOXHO NPHMEHATH AbpUaThie TOH-
YapHble TOPWKH, NPeCCOBAHHLIE 6[)HKETH H3 MXa HJH NaKeTk H3
PHXJ0T0 MaTepHana, o6TAHyThHie Mapied. OHH TaKwe MOTYT OJHO-
BEPEMCHHO (JIVXHTh B /1A BhIPAUHBAHHA paCCﬂILhI U OaH 3AHINTH
KOpHEROA WeHlKH of nogewiXxadnng. Bripawennas TakdMm cnocofom
paccaga MoXetr GEITh ¢ yeneXoM HCROAL20BAHA M NPH APYCHX TIpHe-
Max BupallHBaHHH PACTEHHH 6e3 moupsl.
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BBPAUIHBAHHE PACCAJLI B BOAHLIX PACTBOPAX

Brlpaulyeanke pacTeHufi 0 co3peBaHua B 53Kax C BOAHBIM MU~

TATCMLHRM PECTBOPOM, 3AKPLITHIX JCPCBAHHBIMH KpLIWIKAMH, BPAN
JAH MOKET CUYHTATLCH MepCACeKTHRBHBIM. Taxoe yc’l‘pOfICTBO H& [MD3RO-
AACT NEPEHOCHTL DACTEHHAR C MECTA HA MECTD, H3MCHATE MEXIY HHMH
PpACCTOAHHE H SIBMSICTCA AOBGVILHG TPOMO3NKHM — KYCTAPHBIM. Ero
MOHO PEKOMEHIOBATE TOALKO [ENA MedKHX MIOOHTENBCKHX yira-

Puc. 10, Cxema muxuposounoro €aka IAS BHIPAINMBAHHA pac-
CAAM K1 BOAHLX PICTBOPIX.

A — ofwrh pus Gaxa; F — nonepesHit pasp 1 Garn; B- xHsE
TARIKA Kb UK.
- k Dax; 2 — & peRkk © J — BMRKK; £ — NONDCKR

HF CyGUArUl peadns ¢ MPOPE3AMH, B KOTOPHI YKPENAZKTCT NPOPOCTKK.

WOBOK, @ B [POH3ROACTBE — HCKJMIUHTEJNBHO A  BHIDALIHBAHHS
paccaibl ¢ rofioil KopHeBol cHCTeMON. ¥ Takoi paccaipl NpH BHEMKe
COBEPILEHHO He MOBDEXXOAeTCs KOPHeBad CHCTEMAa, M OHA NPEKpacHo
NPHKHBAETCH B MOOMY YCAOBUAX. B 4acTHOCTH, ee NoaesHo HenoJb-
30BaTh H NPH NOCAfKe B BOUBY. B HAHX ONBITAX ME BHCAXHBAJIK B
OTKPLITHH TPYKT BOAHYIO paccaly OTYPUOB, Ha KOTGPOH HMeJIHCh
UBETEl W MeAkHe 3aBA3d. Jlaxe B TAKOM COCTOSHHM DACCA[A JIETKO
npHXMBanace M He cOpacelpana iseros. Mononas paccaga orypros,
KARYCTH AN TOMATOPR MPHXXMBACTCA B 3¢MJe OUYEHB JIETKO, He 3a-
MCIAAS COORTQ POCTA, 9TO HPE3DbYAHNO BAXHO NPH NOAYYEHHH paH-
refi HPOLYKEMH. Oua peger celn Jyalle, yeM BHpAaiEHHAA B TOPPO-
NeperHofiHEX roplIoYKaX.

ZAA BHpaMHBAHYE paccagbl ¢ roaoi KOpHeBOH CHCTEMOH B BOI-
HOM PACTBOPE H3TOTOBASETCH CNELHAJbHBIA NHKUPOBOYHLIH SHIHK H3
KPOBGALIOrO Meaeza ¢ puicorolt Gopras 12—14 cx (puc. 10). XKe-
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Je3Hbil UMK nepel IKCNAyaTaudedl o6fA3aTeNbHO ABAXKAB OKpa-
mHBaeTcA achaJbTOBEIM RakoM. MoXHO BEIDaWIHBATL BOJHYIO pac-
Caay K B J0B0M UeMeHTHOM CTeAnaxe uaH Gage. Jns storo Heob-
XOOUMO TOJBKDO, KaK H Ha Gax ua KpOBeJBHOTD MEeAce3a, HITCTOBHTY
KPRIMKY K3 DepeBRTALIHXCT NepeBRHHbX MAAHOK, B O,EIHDﬁ H3 KpOo-
MOK KOTOPHX B Nasy YKpenJeHa TOHKAf NNACTHHKA H3 rybuatoft pe-
3HEL MAPHEOR B 1,5—2 cM. B TOR uacTH NNACTHHKM, KOTODAA BRI
COBEIBAETEA H3 433 HAPYXKY, OCTPHIM HOJKOM JIeNaioT [IpOpe3nl Ha
Olpee/IcHEOM PACCTOSHEHE APYF OT Apyra. B oty npopeaw SyayT npH
TIMKHPOBKE YKPeIIAThCA npopocTkd pactenuit. [IIHpHHA naaHoK Tak-
e OonpelefeTcA DACWIAABIO NHTAHHA TPH SHCAJAKe paccaibl.
HanpuMep, oM BHPALIHBAHEA PACCAA TOMATOR PACCTONHHE MEXTY
NPOpPe3AMH B ryfuaToll pezute NOVINKHO GHITh OKONO 8 oM, He MeHee
8 cM JOAXKEA GHTbL U IOHPHHA peck cOOPHOH KPHIUIKM.

Jlna 3axpenncHud peek H AAA HX cBOGOIHOrO NEpeNBHHEHHA Ha
NPOZCALHBIX CTEHKaX HEJe3HoTO 6aKa HIM GeTOHHOTO CTeanama
vEpemaawTea cOopuuxy. COOPHHRH npefcTapasmior coboit Toacryio
pelKy ¢ BHOpaHHHM N1a30M, B KOTOPHH A0MMHB CBOGOLHO BXOANTE
pefiky. COOPHHKE MOMHO NPOCTO CKOJOTHTE H3 TPEX TOHKHX pEex,
npHYeM CPEIHION peliky GepyT Yike HapYXHBX. B aToM enyuae mexay
KpafinuMy peflkaMi rakike ofpa3yeTcs Naz, B KOTOPOM JOMHB CBO-
GoOHO MepeJBUTATLCH NVAHKH C NOJOCKON ®W3 TySuaToll pezuHblL
COOpHHKE YKDeMIATCA B OaKe ¥ BEPXHErQ Kpas NPOAOJIbLHHX CTe-
tok. JIag ykpenaenws cOoprRHKA K HUM CBepxXy mpubusaerca Sosee
WHPOKAA K IJHHHAA A0CKA, KOTOpad NOKHUTCA HA CTEHKH Gaka. [pu
CKONAYHBAHKH cGOPHUKOR M3 OTHAGNBHHX PeeK BEPXHIOO H3 HHX jJe-
2aloT GoMee IWKPOKOH ¥ ANMHHOA, YeM HHKRIOW. JTa pelga H yiep-
KUT cOOPHHK HA Kpaw 6axa, He Lapas €My CBAJAHThCA BHYTpPb.

Tlocae Toro Kak COOPHHKK YCTAHOBAEHB HA MPOAOMIBHMX CTEHKAX
6aKa UM CTeANaxKa, B HX Naskl BRNAAKBAKT TUIAHKH © NOJOCKOH
ua ryfuatofl pesuHs. B npopesw kpafiell nranKud BeTaBJIAOT
IPOPOCTKH TaK, UTOGH KOPHH HX HAMOJOBHHY GHJIH ROTPYKEHH B
pacreop. Ilocne Toro, Kak meppad niaHka Oyzer 3anofHeHa Npo-
POCTKAaMK, K Heil BINOTHVIC NPHABHTAIOT BTOPYIO, 34CAKHBAIOT
ee U T. §. B peaynwTate Ha GaKe ofpasyeTcs NIOTHAA KPHINKA ¢ pac-
NEKHPOBAHHEIMH TPOPOCTKAMH. Eciu Bece omepauni chefamu Npa-
EHALHO, TO PAcCafla B TAKHX YCTaHOBKAX He TpebyeT B AafLieillleM
HHKAKOTO YX0/a H pacreT NPHMEPHO B AATOPA paza OblcTpee, ucM B
caMol xopoureif nouse HAH TOpoNeperHONHBIX COPLIOYRAX,

BEIPAHIHBAHHE PACTEHHA HA NMHTATE/JLHOM PACTBOPE
B TPYBAX HIH ¥Y3KHX KEJTOBAX

B nocnenses BpeMs HeclefoBaTenel Bce Gosnine B GoMBlUle
NpHBAeKaeT paspafoTKa KOHCTPYKIMH, KOTOPAsA MO3BOMHAA OBl We-
TIONTE30BATE BCe NMPEHMYILECTBA, MpeflocTaBAseMEle BOGHOH KYNBTY-
poii. PaccMarpupas ycraHoBKy JKepHKe, MEl yXKe OTMEYanH, 4To
COBPCMEHIbIE BAPHANTH £C JeJal0T RO3MOKNON MCPeABHAKKY pacTe-
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HHI — BBIHOC B3 TeIJIHIH B OTKPHTEHE TPYHT K OOpATHO, HAKOHEN,
APOH3BO/IbHOE H3IMCHEHHE DAacCTOAHHA MeXny PANaMH pacTe-
HHid B ppoilecce poctd. B sroM oTHomennu meton JKepuke fpAAeTC
UfaroM BlepeX NO OTHOWIEHHIO K APYIHM METOJaM HMCKYCCTBEHHOR
KyAeTyph. ONHAKG OH HMEeT B Psj| HEACCTATKOB, NPUCYHIHX HaCTH-
KO ¥ APYTEM YCTPOHCTBAM, NPELMOMEHHEIM /it BHPAUMBAKUR pac-
TeRHH 6¢3 nousbl. K uHcAy 3THX HENOCTATKOR OTHOCHTCH npeXjie

i’

Pac. 11. Cxema ofopyAoBaHUA TPYS AAS PHPAMUABAHHA pacTeHuil
H& BOOHLX PpacTEopax (NPOACARHMWE paszpes).
A — ¢ DOCTOIHEHN YPOBHCH NMEATEARHGID PACTROPA; B — € NMepemensbid YpOoBHeEW
HTATEALHOID PACTRODSE.
1 — cTerwk TpyDei; d — SAMHTHWE NEpRropoikH; § =~ OTBEDCTAR AR NOCAZKH Pacres
uHil; 4 — Tpy02 MAR DoXMM DACTIOPR, 5 — CrouEaR TpySa HAM cRdoH § - CREMHHE
MHIKH.

BCEro HanHyie SOABIIOTO KONHYECTEA PHXAOro MatepHana, KOTOPHA
MelideT CTePHAHIAUHE TEMJIHL A €KerOARO NoAXKeH CXKUMAThCH H 3a-
MEHATLCK CBEXHM. DBTOpPHM cepbesMeilllHM HeJOCTATKOM ABNHLTCH
ranuyee Gonbluoro uemerrTHoro GaccedHa Wau 6accefiHA H3 KaKoro-
HHOGYAL APYTOTO BOAOHeGPOHHIAeMOTo MarTepHana. Haawuwe paxe
HHYTOKHOH TPEIHHHE B TakoM Gaccefiie MPHBOAMT K [OTEPE PACTBO-
pa, cAoMHEIM MOHCKAM MOBDEXACHUA, K ARATEALHOMY PEMOHTY H
BO3MOMHON IHGeaN pacTeHHi. JTH cepbedHsle BeyAoOCIBA 3aCTaB-
AT HCKATH HOBBIe MYTH BHPALIHBAHHA paCTEHHﬁ HA BOJHBX
pacTRopax.

HosrM, npHHUHNAAAEHO KHEIM DellleHHeM OOCTABAECHHOTO BOIPO-
Ca MOMeT OHTb BHPAIMMBAHHE DACTEHHR B FOPH30HTAABHO pacHo-
NOKEHKHX TPyGax, CIeNaHHEX M3 KaKOro-HHGYAL JRerKOFD Mare-
puana (puc. il, A, 5). Ha npoponsHol cremke Taxoft TpyGW
YCTPAHRAKOTCH OTREPCTHA ANS nocafkd pacreHnt. Ilo any Tpyom,
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BKJIOYEHHOH B O6LLYIO CHCTEMY, NePHOAHYECKH HJH HeNpepLiBHO Mpo-
TeKaeT TOHKHM CJIOEM THTaTelbHhH pacTBop. Ilpu BHIpalIHBaHHH
pacreHnit B Tpy6ax uenecoo6pasHee Bcero BblpallHBaTh paccaiy B
CMellHaJbHBIX CETYaThiX CTAKaHYHKaX, KOTOpHE NMPOCTO BCTABJAAIOTCS
B COOTBeTCTBYIOIME oTBepcTHs TPYOnl. Uro KacaeTcs ypOBHS HHTa-
TeNILHOTO PACTBOPA, TO OH MOXKeT ONYCKAaThCH MO Mepe pocra pacca-
Asl. Bo3MOXHO yCTpOHACTBO YCTAHOBKH H C NMepeMEHHBIM YDPOBHEM

Puc. 12. VcranoBka a4 BuLipaiiuBanys pacTenHil B TpyGax C pacTyu(HMH
; TOMATAMH.

pacTeopa, NMPH HAHBLICLIEM YPOBIl¢ KOTOPOro CMauyHBAIOTCA CeTya-
THie CTaKaHbl, 3alUKLIAIONHe KOPHEBYIO lIefiky pacTeHHH, YTO Bhbi-
3piBaeT o6pa3oBaHHue HOBHIX KODHeH. Y pOBeHb pacTBOpa MOXHO pe-
ryJiupoBaTh CH(POHOM, 3aMBIKaHHE KOTOPOTO OTBOAHT H36HTOK
PacTBOpa H CAYKHT CHTHAJOM [AJs OCTAHOBKH Hacoca.
BripauuBanmue pacTeHdit B Tpy6ax WAHM B APYTHX KAKHX-THGO
Y3KHX 3aKPBITHX Keno6ax, npeicTaBsoWHAX co60# OTAENbHLIR DAL
nocaxeHHbIX pacTeHHH, pellaeT LeNblHf KOMIJEKC BOMPOCOB. TpyOul
MOXHO nepeiBHTraTb B TeMJaHIe, H3MEHSA CBETOBYIO MJOWanbL MH-
TaHHg pacTeHuit, TPy6Bl ¢ PaCTYUIHMH B HHX PACTEHHAMH MOXHO Ne-

79



PEHOCHTL ¢ MECTA HA MECTO, pewad NpobieMul NonyveHHs paHeel
[PYHTOBOH ¥ NMO3AHCH TeNANYHOH NpoLyKUHH. CTOST OHH 3HAYHTENL-
HO MELICBAE KakoTO-AKGO APYroTo repMeTHIHpCBaHHOTO 060DYROBA-
HMSl, NPUMEHSIOWIETCCH NS BHPAIHBAHKA pPACTEHAW Ha NHTaTeAb-
ObIX paCcTBOPAX BMECTO IIQYEBHL, HaKOHel.l, BEIpAIIABAHHE B HHX iHe
TpebyerT HHKAKOTO PBIXJIOF0 MaTepuanad, KOTopelfl Osl MelHan crepu-
AMSANHE 0GopyaoBasiuA TenAMW. [IpuMcHeHne ¥X, HaKOHel, Haba-
BHAC Obl X03ANCTRG OT aBapHil, HEOOXONHMOCTH NPOM3BOIHTH
BO BpeMf BBIDALUHBAHHA PAcCTeHHil CIOXKHBIH DEMOHT, CTABRILHHE nOf
VOPO3Y 4acTh YPoKas pacTeHHH.

Ha upaeto soipaiinsaiids pacreddil B Tpy€Kax ®IH APYTHX KaKHX-
G0 Y3KHX pesepByapax, HMEOUX Manblid AnaMeTp, Hac HATOJAKHEY-
JH HeKoTophle OnBITE. Mbl BHIpAlIEBAH KYKYPY3Y B HH3KHX MeNc-
64X H3 KPOBEJbHOLQ Xefe3a, TePMETHYSCKH JaKpHTHX cBepXy depe-
BAHHON KpHWINKoft M3 TOJACTOH JOCKH, B OTBEPCTHE KOTOPOH GHIIH
yKpendeHs cTefnk pactenni, Bricota kenofa cocramasaa Beero
& ¢u, wapuHa — 20 cx. Ha axe xenofa HaXOLUACR MO MHTATEAb-
HOTO PACTBOPA TORIMMHOH B 2 ¢M, KOTOpHE cKenHeBHO OOHOBIRANCH.
Yeped wenaot NCAPCPHDBUO NMPOAYBAACT BAAKHBIA BO3IAVX, JHUIEH.
Helfi YIACKHCAOTC rasza. 1?0CT KYKYPY3u B TAKHX YCAOBHAX GHJ mo-
pasurenbablM, OcofenHo NHIUHC pa3BHPANach KOPHEBadA CHCTEME,
oficilag Goratei ypoxaid. [Ipn BCkpHTHM Xenola uepez MecHL
LOCAe BHICAAKH B HETO MOSOAOHR paccaibl KYKYPY3Hl Ha HHE ero OKa-
3a4Cs CTAOWHOH BOHAOK GeslocHEKHBIX NOpHeM, TOMILHHA KOTOPOIO
ngeuuma.ﬂa 3,5 em. Cyxolt pec KopHell lWieCTH PACTEHHH AOCTHrad
564 2.

Bupamuganue pacTenuil B haHepHEIX H acOULEMEHTHBIX TPY6ax
CCYLECTRASAOCL HAMH HEOAHOKPATHe B JIEHHHIDAACKOM TEMIHYHO-
napuuKeeom koM6udare. B 1954 r. tpyfamy guamerpom 14 ca Guino
oGopyLOBaHO OTAefeHHe ONBITHOR Temnzunt nAcwaaviy B S0 M2
(puc. 12). B rpyGax BHpaIMKBAJHCE KaK TOMATH, TaK H orypukl, To-
MaToB 6bio cobpaHo 4—8 ke ¢ | m? yuBedTApHOH MAOLWLALH, OTYD-
108 -— 14 g2, OnHAKO ONLITH 110 BHPALIMBAHMIO PACTEHHE B TpyDax
HMUCTH [epeMeHHBl yenex. B paAje cayuaes yIagatochs BHPALEHBATE
POCKOIUABIE PACTeHHR, B EPYTUX ClIYUamX pPACTeHHa morHbafiH, TEK
uTO HOBLH MOTOA B HACTOAUICE BPeMs Tle MOKET OLITh elle DeKOMEN-
Aopati A opoHsBoActBa. C nuM Heol0XOQHMO NPOBOIHTL LAJLHEH-
LIg HCCHeZOBANKA.



FAABA V
NMECYAHAA KYJbTYPA PACTEHHH

Bupamusanre pacTed¥it HAa BOAHOM MHTATENBHOM PacTBope
SATPYAHIET OTCYTCTBHE B HeM TNOTAOUIAIIIETO KOMIAEKsA —
KOJNOHAOB K Gonce KPYNHBIX TBEP/ABIX YACTHYEK, CNOCOGHBIX Dbl-
PABHHBATE CBOHCTBA PACTROPOR, CrIAMHBATEL BHE3dNHbIE KONeOaHHA
B HeM COAepXAHHUA OTAENbLHEX SJAEMEHTOR, KHCAGTHOCTH H, HaKo-
Heil, MOMVIOLIATh AAOBHTHE MPHMECH, BCTpeuaniiHecs B YI06PATENb
EWX npenaparax, HAMPHMEP CONH THKennx Merannos. B pesyabraTe
3TOTO NIPH BLIPALIHEZHHH PACTEHKH B BOAHOHA KyAbTYpe HeoOXCIHM
TUIATCALHBE NOBCeHEBHWEH KONTPONL 38 COCTABOM pacTBopa, Heol-
XOMHME TiuaTenbHas oTpaloTKa M cOGJICAERHYE NMPAaBHA €rc COCTaR-
JERKH4, TPOBEPKH coneli ¥ yACOPUTENLHBIX TPENSpATOB HA KX NP-
FOIHOCTEL A4S BOOHCH KYJALTYDPH H T. I

Ecin npuMensiTE BMECTO IMOYBM PASNHYHBIE KCKYCCTEEHHbHIE Ma-
TepHaibl, o0aananiie XoTa Op HefoAbLINOK CNocoBGHOCTERY K OGMeH-
Hofi agcopGuuK, TO BHHMAHHe ¥ TIATeNbHOCTH NPH COCTABAERHH 1
¥X0Le 332 pacTBOPOM MOTYT OniTh 3HAYHTEIRHO OcAalneHn, 4 BO3-
MOKHBIE OIUHGKH B paGoTe OYAYT CIAMKEHH H Me NPHHeCyT ryGH-
TeNLHBEX TOCIeNCTBHA.

[MpsMededrde 0py  BHIpAIIHBEHRH TBEPAOFO HCKYCCTBEHHOTO
cy6eTpara caMo no cebe peillaeT TaKyio CIONKHYK B KOHCTDYKTABHOM
OTHOIIEHWH npobJeMy, Kak NpeIoXpaHende KOPHS OT TOACHIXAHHA,
cHaGKeHne eTO ONHOBPEMEHHO MATATEABHHM DACTBOPOM H KHCJAODO-
IOM BO3AYXa, 8 TaKXe NMPefoXPaHAET 30HY HEATEAbHOCTH KOPHA OT
HeperpeBa H pe3HOr0 H3IMeHeHHAa TeMmepatypel. OXHOBpeMeHHO
€ 9THM HCKYCCTBEHBRBE MATepHaNH MOTYT GEITh nofoGpaHbl ¢ TakH-
MH CBORCTBAMM, UTO NMpUMeEHeHHe HX GyAeT BBIMOIHeEe MPHMEHEHH:
NOUBLl, NO3BOIAT CTEPHAH30BATE VOOPYLOBANHE TEINIHI, YIPaBAATH
OHTAHEEM PaCcTeHHE H TIONYYaTb BHICOKHe ypoman. K uHcay Takpx
¢y(CTPATOR HYXKHO OpeXJe BCero OTHECTH KPYNHLIH MecoK u rpaBHit,
‘BHPAIMHBAHNE pacTesAfl B KOTOPLX NOJYUHIO B HACTOALLEE BpEeMs
IWHPOKOE PACNPOCTPaHEHKE, XOpowo paipaboraHo H Momer OBTh

6 Bupamgnanne pacreanft Sex nousw ar



PCKOMEHAGBAHG NPOK3BOACTYY. KpoMe mecka u rpaBus, B KauccTBe
HCKYCCTBCHIIONO CyfeTpata WM COCTABHOH YaCTH ero NPHMEHAITCA
TNOKAJTEHHAS 0eM3a M BepMMKyJAuT. B xoasficTBax, pacnojomeH-
HHIX B YepTe TOPOAA MAK B MCCTAX, TAE TPYAHO AOCTATH rPaBAil #
NCCOK, HHOTLA NPHMEHRKIOT OTXOAH B BHAE KHPIHUHOH KpPOUWKH,
HAMCIHOYIOJILINrG  [ULNAKE, KOTOPRA APOGAT, CCloT H IPOMBIBAT
KHCAOTOR W T. A, AJR YRCJHUCHHA TIOTJNOTHTEABHOH CHOCOOHOCTH
H BNATOCMKOCTH K FPABKIO HAH UCCKY  HHOLAA npubaBasior Topd
HIIH, 4TO 31AUUTEABHO AYUILe, YKAZABBAOT €ro 0cO6HMH CIOAMH.

Bripamusaime pacrentit Bo seex 37X cyGeTpaTax LaeT Npekpac-
HBle, Dosnce CTAOMALILIC POIYJILTATH, 4eM B BOAHBIX PACTROPAX, HO
Opy STOM HOBRIA IIpHeM ATPOTeXHHKH JHILAETCH M HEKOTOPHX CBO-
HX MPEUMYLLECTE: OH CTAHOBUTCH BONEe MOXOXHM HA BHDALIABAHHE
pacreHHil 8 mouse, TPebGyeT NPHMePHO TOrO Xe 050PYAOBaHHA, JK-
U26T SKCNEPAMEHTATOPE BO3MOMHOCTH ABHIATh 3J€MeHThHl KOHCTPYX-
J{#U BMEeCTe € PACTYILWMH PACTEHHAMH. PacTeHuA 3fech, Kak H TpH
KYALTYpE B NMOUBE, MOMHO NEPCMEULATH TOABKO NYTeM Nepecajkh.

UacTh MPeMMYLLECTE HOBOH ATPOTEXHHKH OCTaeTCH, KOHEYHD, H
sAech. TIpHMeHAn MEHCDANBHEIH HANOJAHUTENb, He OGNATAINUA RO-
PHCTOCTERIO, CTO TAKMKE JNCTKO MOARCPTIYTL CTEPHAN3ALMH, Kak | Ge-
TOHHOE OGOPYACBAHHC TCILIHIL,

TeXxHMKA BHIDALHBAHHA DPACTedHit HA DPA3JHYHEIX 3AMEHHTeNAX
nousk Moxer OHTh JOBOALHO pasnoolpa3sHof. B ussecTHo# Mmepe
O0Ha CBA32HA co cBoficTBAMM cyfcTparta, NPOHHIAEMOCTHIO ero AJf
BOALI M BOJOYJEPXHRBAIOLLEN CIIOCOOHOCTBIO. Pesro pasianualores no
3TOMY TIPH3HAKY [CCOK H KPYNHBIA TPABHi, [IOMEMY YACTO B PYKO-
BO/ACTBAX PAIJHUYAKT METOAB NecYaHoll B rPABHAHOK KyAbTypul, Mu
TaKKe GyAeM B CBOEM ZaAbHedlUeM H3N0XKEHHH OPHAEPHKHBAThCA
37080 obwenpraAaTofi kaaccHdukaund., [IpuMensiores 8 xauectse
HCKYCCTBEHHOTO Cy6CTpaTa H Apyrhe Matephanad. O HHX Mbl paccka-
HeM NMonyTHO.

OOLITHO YKasHBAKOTCH TPH METONAa BHPAIIHBAHHA DACTEHUH B
necKe, TPasHH M ADYTHX HCKYCCTREHHEX 3aMeHUTeNAX:

[ — MeTOA ODOIIERHR ¢ [OBEPXHOCTH, KOTOPBIH MOMET oCy-
IGCTBAATLCH TIEPHOAHUYSCKH HJIA HenpepblBHG «KAMAA 3a Kanaeis;

IT — cySuppHraHoHHE MeTOX OPOIMEHMS, KOTAA NHTATENLHLIH
pPacTBOp NCJASTCA CHH3Y, MOATOMAAET CYOCTPAT H BHOBb BLITEKAeT
B 3anacHofi Gax; :

{I] — Meren polpaUvIMBAliHA Ra TPABHH HJAH KPYMHOM NeEcKe ¢
NOCTCAHHLIM H 334acTYi0 JOBOALHO BHICOKHM YDOBHEM pACTBOpA.
Flocheguuii npHeM coOBepllleHHO HEMPHEMJIeM Ha NPAKTHKE B TOM
cAydae, ecAH THTATENbHBLIE PacTBOp He ABAAETCS NPOTOUHEIM, Tak
KaK MpH BHICOKOM YPOBHe PAcTBOP, KaK H NpH BOAHOH KyauType, Oy-
net Guetpo ofegnatecs kueaoponoM. Hanuuue necka waum  rpasus
TOALKG YXYAWHT (EBHAY 2aTpYAHeHHOA RubdyIun) manpueiiwee no-
CTYIIACHIC B HETQ KHCJIOpoAa. IIpuMech e OPTAHMYCCKHX BelLecTd,
KOTOPHE, XOTS H B HHUTOWHBIX KONIMYECTBAX, NMOCTOAHHO HMEIOTCH
B MECKE, MOXET BH3BATh NPOUECCH FHHERHA H CASNATEH CYIKECTBO-
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BaHHe KOPHS B 30HE MOJATONNEHHS HeBO3MOxHNM. [TonofHue yera-
HOBKH MOryT pafoTaTh TOMLKO HA TPOTOMHOM PACTBOpE, HO U B ITOM
¢/ydae OMH FBAAIOTCH HECOBepileHHHMH. Ham ayMmaetcs, uto o1
HHX HaJZo NPOCTO OTKA3aThCA.

CyQuppHranneonnas KyJaeTypa TpefyeT, uTOGH 3aMeHHTeNbL N0Y-
Bul OB Jerko NpoHENAaeM a5 Boxbl. IIpH HOXHATHR YPOBHSA pPACTBO-
pa 3aTomNeHHe JOMKHO COBEpPUIATHCA OXHOBpeMeHHO BO Beefi yera-
HOBKE, TAK KAK HHAue B MeCTe BXOKA NHTATEALHOTO pacTBopa obpa-
sycren QusOTO, @ B ZAALHMX MECTax FPYUT Ne YCREUT RDOGITATLCA
pacteopoM. TOYHO Tak e NPA MPCHPALLEHHAA YBAAHHEHHS PACTBOP
AodieH PaBHOMepHO H GHLICTPO CTeKATh B 3anacHoi Gax. [anrens-
HOe 3ATOMMEHKE MOMeT MPHBecTH K THOenu KopHeBod cHcteMbt. Ta-
KHM 06pasoM, cyGUpPPHrauHOHHas KY/AbLTypa BO3MOMKHA JHIIL HA
KpynHO3epHHUCTOM CyGeTpate. Ha necke BHpalluBaTh pacteHHs
MOMXHO JIHUE NPH MOBEpXHOCTHOM OPOIUEHHHE — NEPHOAHUECKOM RAH
HerpepHBHOM.

BLIPAHLHBAHHE PACTEHH® B NECKE NMFH NOBEPXHOCTHOM
YBJAKHEHHH :

OpnHa u32 HABECTHRX YCTAHORBOK JNA BHDANIMBAHMUS PACTEHMA Ha
flegKe NpH NEePKOAHYECKOM TNOBEPXHOCTHOM OPOLMeHHA paspabora-
ua oupmoi ¢lleryccar so Opanrdypre-na-Maline coamecTo ¢ ro-
poackum xosaficreoM r. Heymmoucrepa (puc. 13). BMecTo oSsYHHX

Puc. 13. Cxema yeranoexm ,JHeryecca®,
I—06ax aaa i:ouuen‘rpl!{csalmnro pacTeopa codef: 2 - GaK Zag nuTevoarmore QECTROPE. J — Kacoc!
A

4 — opocHTEALNAg TPYGA; 5 — Bak MRS BHPFUCHASLAA Pi CTERHA, HAMOAACKNL'D leckou; § — cTok ma-
GLTKA THTNTEABRONG DACTROPA B JaK; 7 — WAMEDHTEAD KOHLICHTHAUMH MHTATEABHOTO DACTDODA; & —
BEAAAPORGE.

3CMJIAHWX TPAAOK B TPYHTOBON TeNaHlle YcTpaupaerca GeToHhoe
OCHOBAHHE, HA KOTOPOM BMeCTe 60pOo3fl, OTPAKNUHBAIOIINX 06LIYHEE
rpAAH, YCTPAHBAIOTCA NPHNOAHATHE GeTOHHLle AOPOXKKH. Taxum 06-
pa3cM, BMeCTo TpAX HA (eTOHHOM OCHORAMHH NOJYRaeTCd paj YAId-
HeHHbx Baccefinon rayGunoit ao 20 ca. Ham ynaorHenus Getoua,
KOTOPWi YacTo AdeT TPELIMHH ¥ NPONYCKaeT BoAY, MOBEPXHOCTH Ta-
KHX rpafg-GacceilHOB NOKPEIBARTCA NAACTHKATHOH naeuxoit «<Peren-
xayt», B GeToHHBIX A0POXKKZX, OKPYKAWIMUX TOPEU TPRAB, Aenaer-
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A HeaL, a gHo GeTOHHOTO OCHOBAHHA yc*rpannaetcs; HAKJOHERM,
47006 M3IOEITOK PACTBOPA, He YAEPKABASMHIN HANC/IHHTENeM, cTe-
Kéq B TPHHHEMAIOMHE KanaJd H no HeMy B UEHTPANBLHBIA 3aNacHOR
Jax pgag pacteopa. Taxk xak crexaioliil pacTeop Momer OHTL 3a-
TPA3HCH, TO Ha ¢ro NyTH, Npexae YeM OH NCNaneT B 3anacHoi’t 63[{
A% PacTBOPOB, YCTAHABAKBAGTCH CHTO H, KPOMe TOTO, B CTOMHOM
KANQIE YCTPAMBACTCA OTCTOHNHK. JTH OYHCTHTEAbHBE YCTPoBcTBa
MoAC3uu € BO BCCX APYIHX MPOMBUWICIHIIBX YCTAHOBKAX ANA Bhipa-
mEpaiia pacteHHi Ge3 MOYBBL

I'pagkn-Gacceliitl HANOAHSIOTCH PA3AHYHLIMM cyGCTpaTaMHu, Ko-
TOpHE 3aTeM GYINyT NepPHOINYECKH YBAAMHATHCA PacTBOPOM € NO-
BepXHOCTH. FIHTaTenbllbli pacTROP NpH 3TOM HarHeTaeTCn UEHTpobEXK-
HulM HACOCOM M3 pescpsioro Oaxa. OH NOCTYNAST B NPOALIpABNAEH-
Hele TPyGRH, KOTODbie DAaclOJQMEHB OGAH3KO Hall HOBEPXHOCTBIO
cyderpara. Baoas kawao#t rpafd, Kotopad, Kak 370 06LIYHO npH-
HATO B TOMANNAX, HMceT mnpHey B 1—2 a4, TpyOul pacnoaaraiorcs
B ABa paaa. Has roro uroGu NpH NMOBEPXHOCTHOM OPOIUCHHH TPYHT
paBnoOMepi CMAYHBAJICH MATATCILIILIM pacTBOPOM, OH J0HeH GolTh
JACTKO NPOHAWUACM AAfA pacTeopa. Take BHITOLHO, uTolB TPYHT
YACPHUBAN KaK MO0 GoaLlle DACTBOPA, HO B TO Ke BPeMsa XOPOLUD
42pHPORANCH — APONYCKan BO2IYX K KODHAM, B gavecree Hauayy-
irere cySerpara dupma «fleryccay peKOMeHAYET NPOKANEHHYIO NeM-
ay. Ouenn yRoGHO TaKyw YCTAHOBKY HAONEATbD W KPYIHBIM PEYHBIM
MPOMEITEIM MNECKOM € JAHAMETPOM UACTHI He MeHee 0.7 mun
(0,7—2,0 mx). Bonee MeKuil NECOK ANA HAMONHEHHS KAHABOK MpPH-
MeHsTL HC cAeAyeT, TAK KAK OHVIEBBEe YACTHUH 3aTPYAHAOT ABH-
wenue soawt. HaoGopor, Gosnee KpynHBle wWacTHHH AHAMETPOM
B 2—5 mam e BHTOARMW, TaK XK4K OHH YACPKHBAKT OUeHb Mano
PACTBOPA, N YBAAKHEHHe NPHAETCS 9aCTo NMOBTOPATE. Kpome Toro,
OBCTPO MPOMYCKAA PACTROp, IpaBHil GYyAeT CMAUMBATHCA TOABKO
B Tex MecTaX, KyAa nomajaer ¢ipyd, 4 COCe[HAE yYaCTKH OCTAHYTCH
cyXuMH. YT0 Kacaercs nemanl, GHTOTO KHPIHMA HAH EPYTHX NOpH-
CTHX YacTHU, TO OHH OMeHE JIeTKo OOpacTaloT ¢ NOBEPXHOCTH BOAO-
DOCAAMH, H MPMMeHeHHe HX, ¢ ratllell TOYKM 3PEHAd, CYUICCTBEHHEIX
BREIFGD He NpeIcTaBA[erT.

OpotleEne MOBEPXHOCTH IPSfl, HANOMHEHHBX HCKYCCTBEHHBIM
CYGCTPATOM, MOMRO NDOHSEOAHTE NEPHOJHYECKH OIWH-ABa pasd B
fleHb TOBONBHO CHABHOR cTpyef. Mowno nmocie MpelBapHTelLHOIO
TPOMAUHBAHHA TOMUH [PYHTA MOAABATL PACTEOP J€pe3 MEAKHE oT-
BEDCTHA HENPEPHBHO «Kalfg 33 Xamieii», Torna sepes necok Gyaer
HEMPePHBYO TNPOTEKAThH NUTATeNbHH pacreop. Bo Bcex caywasx,
4700k He GRIO NepelONHeHRH, PACTBOP AOMIKEH ¢ AOCTATOUHON CKO-
POCTBID CTEKATh B COOPHHIE Kawan, Takum olpasou, cKOpoCcTh no-
maux pacTBOpa AOMKHA GBITH COMJACOBAHA O CBOHCTBAMu cyberpa-
T2, HANOMHAKLIETO TPAKKH,

®npma «[leryccas pexoMenayer uMeth nsa 6aka aJa pacTesopa:
OAxH 02K, PACTIONONEHHLIA B 3eMJe, KOTOPEIA CAYKHT IS NPHeMa
CTeKawwero pacTeopa, YAcTHYHO HMMEeHHBIIero }’}Ke CBOﬂ coCTan,
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Apyroit 6aK {co CBEMHM pac1BOpOM), PacilOAOMEHHBIH HaBepXy, -—
M3 Hero CBCWHIl pacTBOP caMOTEKOM ROCTYNaeT B meppopuUpoRaH-
uble TpyOul. OTpaloTanHslil pacTeop aKaAH3HPYeTCA Ha 00Uly10 KOH-
USHTPalMI0 CAELHAJNBHLIM NPHOGOPOM K fociae AOOABXKH coNed Wik
BOALL TAKME NOCTYNAET A5 yBJAdKHeHHsn pactennii. Hazo ckaaars,
UTO pPACNONOKEHHE HATOPHOTO (aka HaBepXy He BCETda PALHOHANL-
110, 0coBel o & TeHAKNAaX, TaK ikak Oax saTeMmuaer pacretis, Lieaeco-
ofipaziée MMeTL IBA (aKa, PACMIOJOMEHNBIC 104, 3eMJeH, H3 KOTOPHYX
pacTBop JCCKO M2KaYHBATL HACOCOM.

TTecuanne XKYAbTYPB 40T OPH  [TOBEPXHOCTHOM  OPOLISHHHM
MpexkpacHwe PesyqabTaTH, T&K KaK Necoxk ofNalacT 3HAYATENLHCH
[oraowaicmel enocoiHOCTHIO N0 CPABHCHHIQ ¢ FpaBheM B genaet
HEOMACHHMU HeSOABIIHE MPHMECH AZOBHTHIX BELICCTB, HMEWOUIHECH B
YACGPUTEAbHEIX Npenaparax. B recuaHofi XYAeTYpe pacTedds
HAaUMEHEE YYBCTBHTEBHD K COCYABY MHTATEIhHHWX PACcTBOPOB H K HX
KHCAOTHOCTH 0 CPABHEHHI® C© APYTHMH BHAAMA HCHYCCTBEHHBIX
KyabTyp. [lecuannle KyAbTYpH, QAHAKO, HMEOT H HeKOTOpEE HEeHD
CTATKH, CBA3AHALE C TEM, YTO GHA MPHMCHUMEl TOJBXO NPH [IOBEPX:
HOCTHOM cpowesn. [ToctoaHno MOKpasi noBepXHocTE cyficTpaTa YE-
JAKHAET BO3AYX KYJbTHBALHOHHBIX NMOMelleHRH, UyT0 GAarcnpusTHO
HE A5 BCEX RyAsTyp. IIpH BHICHXAaHHH NOBEPXHOCTH NECKa HOKpbI-
Baetcqa conepoil kopouxoil. Flonagas wa pacrenus, coleboll pactsop
MOXET Bui3BaTh nopéwnenna. [lng npeporepailienns noRoOHBIX
C/IyYaeB CHCTeMa MepOpPHPOBAHHBIX TPYS AQIIKHA HMETH BO3MOM-
HOCTh MOAKJICUATECS K BOAONPOBORHOM CETH, 4 CTOMHAH CHCTEMA, No
KOTOpO#l MpoTekaer B §aK UaBLITOK pacTBOpa 13 IPad, AOMKHE BMETH
BOSMOMHOCTE EPEKMOUATLCH HA KAHAJHZAUMKD, JTO NO3ZBOJIAT CMbI-
BATb COJbL C MOBEPXHOCTH PACTEHHH H NEPHOLHYECKH NMPOMBBATH Tie-
COK BOHOH, MPegoTBpaluas erc 3aco/deHHe, i

[Tecuanas KyJApTypa MOMeT OLITh DPHEMEHEHA NPH BHPAIABAHHE
pacTeHnit M paccazul B ropwkax. Fopuwku noamsalTes pacTBOpoOM
KK NIOTHO YCTAHABAHBAIOTCH B HErVIYOOKHA BOIOHEDpOHHLAEM bR
CTEAJIAM, HA KOTOPHIH [PPHOAMYECKH [OJAETCA IHTATEJBHBIN
pacteop. JToT pacTeop GVAET CHH3Y BOHTHIBATBCHA neckoM. Bmecro
MecKa MM 0eM3b ropliodKH npW BHIPAIIHBAHHH Paccaisl MOXKHO
HaNOMHATL GoNee CACHELIME HCKYCCTBEHHBIMH CMECSMH,

BEHTAJILCKMA METOH BLIPANIMBAHHA PACTEHHA BE3 TNOYBHW

Berpammpanse pacTenuii 6e3 noyBE Ha HCKYCCTBeHHMX cyfeTpa-
Tax peHTaGeqbHe He TONBLKO B GOABMIEX {IPOM3BOACTBEHHHIX Ten/Rn-
ilax. B pAge ciyuaep erg nenecoofpasHo NPHMeHATh B B OTKPLITOM
TPYHTE, B YACTHOCTH B M&JIKHX KYCTAPHEX ycTarokax. Onnako B no-
CJenHEM Cllydae yeTpofCTBO CAOKHOIC BOLOHERPOHRIAEMOro o6opy-
JIOBAHHS MOMET OKA3aThCH CJAMIIKOM TOPOrHM, & NOBTOPHOE ACNIONb30-
BaHHe IHTATeALHHX PACTBOPUR HEOCYIUECTBHMO H3-33 OTCYTCTBHA KBQ-
JHPHIHPOBAHHELX pAGOTHHKOBR, KOTOPLIE MOLAH $B clenaTk COOTBETCT-
BYlOUHe aBAAH3EL. Bee ckasakoe nodyiKnano HApALY c COBEPLIEHHBE-
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5l YCTAHORKAMM pa3paboTaTs H Gonee MPOCTHIE, AOCTYNHHE MEJKOMY
SeMACERNTLLY H AI06KTeA10. UaCTh 3THX YCTAHOBOK TAKXE MOXKHO 07-
HCCTH K NECYAHBIM KYNLTYDAM, NMOCKOABKY WCKYCCTBeHHW cyOcTparT
8 NKX foMxed ofnazath HocTaTounoid maaroemkocteio. [lo cBoeit
TEXHHKe OTH YCTAHOBKH sBAAIOTCA He UeM HHBIM, KZK MepexcioM
K OBLIMHMM [PHEMAM BHPAIUHBAHKS pacrennil B nouse. K stomy
THUY YCTAHOBOK NPHHAJNNCHKUT, B UACTHOCTH, TAK Ha3wmBaeMelii Den-
ransckuit Meros. Kaxk BHAHO K3 HABALHA, TOT MCTCI NOJYYUA Pa3-
BUTHe B HHINHM, TaM oOH IWIHPOKO MPOMaraHiupyeTCA AAS MecT, He
HMEIOMKX NMPUTOAHGH TMOUBH, HAH NSt MECT, MOAYYAOUX U3GHTO-
HOEe YBAAXHEHHE, IPY KOTOPOM NPOHCXOLMT 3ATONJEHHE IEMEJNbHEIX
yyacTKop. BeHranecknii merop seneiThBadAcs Takxe B Hapaune,
Agcrpanuu, & Fakucrane u Bupwme,

KaK MOXHO YNPOCTHTh BHIDAIIHBAHHE DACTEHHH HA MCKYCCTBESh-
HLX cyfcrpaTax, B yacrtHocr Ha mecke? Jlo cero speMens Mel
PACCMATPHBANH YCTANOBKH, B KOTOPBEIX PACTENHSA BHPALUNBANACE §&
FCPMCTH3MPOBAHNBIX GACCCHHAN, IPK MHOTOKDATHOM HCIOJb30BAHHH
OLHOrG H TOrD (e NHTATEALHOIG PAacTBOPd, COCTAR KOTOPOTe
NEPHONHYECKH MCAPABASICS 18 OCHOBAHHH 3HANH3OB K JONOMHAACS
N0 MEPE HCHAPCHUA CBOMKIIM. YNPOIUEHHE BOIMOMKHO KAK MO JAHHHUU
MPHMCHEHHA MHTATEALIIONO PACTBOPE, TAK H MO NHHHH 060OpPYROBAHUA
caMofi YCTAHOBKH, NpRUCM 002 3TH MOMEHTAa CBA3aHHL ApYr ¢ ADY-
rom. Tlo nuHEH 0GOPYACBAHAA YNPOUIEHHR CBOLSNTCH K YCTPOHCTRY
HOTCPMETHUCCKHMX YCTAHOBOK H2 Hauboyiec JeIleBOTC {QRPYUHOTD
matepuana. Yro kacaerca cnocoG0B BHECEHMS NHTATENABHEIX RC-
UleCTB, TO B HErcpMeTH3IHPOBAHHEIX YCTAHOBKAX TOALKO B DEeAKHX
CAYYEAX BOIMOKHO IOBTOPIOE HCMOIBIOBAHNE THTATEALHCTO PACTBO-
pa. O664HO NPUXCAHTCR MHPHTHCH C NOTEPed NMHTATENBHEX BEUECTR,
¥.4K W [IPW BHPAILUMBAHHA PACTEHMR B TIOYBe. BHeceHHe MUTATEALHBIX
COJMEed B YOPOLMEHHBIX YCTAHOBHAX NPOHIEOJHTCH NYTEM MEPHOAH-
4ECKOro nouBa cyfcTpara o0BMHBMH NMHTATEABHBIMH PACTBOPAMH,
NPHYEM 4aCTOTA NONNBA 3ABHCHT Kak OT MOTOMLL, TAK H OT BJAroeM-
KOCTH HCKYCCTBEHEOrO ripyHTa. JleToM B CpCOHHX WHPOTAX pacTeuHs
NPHXOAHWTCH TIOAWBATE 2—3 pa3a B HeJeNI0, 3UMOH B TenJvlax —
1—2 paza s veflemic. B TPONHKAX NONKBATE NIECOK PACTBUPOM NPHXO-
aaren 3—4 pasa B UCAeND, A HHOTAA H exie IHEEHO. _

Buecro noauea nmecka COOBIMHEIM DUTATENRHLIM PACTBONOM WM
UATATENBHEM PacTROPOM, pazbasneHHLIM monosiaM (pasfasneune
PACTEORA NPUMEHAOT AJH OPH OUENb CHALHOM HCMAPEHAK B XKap-
KYI0 COAHOUHYIO MOTONY, HAY NPHM HHIKOH TeMnepartype, Koropas
OFpAHHYHBAET POCT), MOMIIG MPHMEHATL NONEPEMEHHO nOJHB Gonece
KPCHKHM MHTATENBHBIM DACTBOPOM H YHCTOR pomoi. Takoe uepenosa-
HKC APENATCTBYET 06pa30BaHRIo COMeRoll KODOUKK HA MOBEPXHOCTH
L B PALC CAYYAEE NPHHOCHT XOPOWKe pe3yapTaTel. Chedyer, ogHaKo,
HOMHHTSH, 4TO CIHWKOM KOHIEHTPUPOBAHHMIL pPacTBOp MOMeT ryfu-
“eALIO ODeHCTBOBATL Ha PacTeHHdA, OCNOEHHG eClH MOAHB TAHHME
PACTBOPAMH NIPHMCISKETCS CIHITKOM HacTo, ¥ BeJAHUHBATE KOHUEHTPA-
HHIO [THTATCALIIONG pacTBopa Goaplie yeM B 3—4 pasa NpoTHE HOp-
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MBL He ciieflyeT. [1pd noAHBe KOHLEHTPUPOBAKHLIM PACTBOPOM HYAHG
CRORHTL, YTOSE OH M2 NONARAN M3 pacTeHHs. Jlyume nocie BEeCCHHA
TAKOTO DACTBOpa c/erka ofMeITk pacTeHud BodAol. Jpyrem ynpo-
MIEEMEM TEXHMKH YXOAA 38 PACTEHHAMH CNCAYET CUMTATE BHECEHHC
CYXHX MHTATEALHHEX conelt Ha TOBepXNOCTL CYOGCTPATE, KaK 3T0 QakK-
THUECKH AeMaeTCs MPH NOAKODMKE DACTeHHit nox oAb npu o6blu-
HEIX ApHeMax arpoTeXHHKH.

Brecende CMeCH CYXHX DHTATEABHBIX UOACH UaCTO IIPHMEHAETCH
¥ MpH APYTHX NpHeMax BHPAUIHRAHKA PacTeHWiH Ges noussl. Hanpwn.
Mep, npH BoJHoR KyJeType JKepuke pekoMeHAYCT NpH HaGHBKE pe-
nEeTa pHIXAbM MAaTepHanoM I[OGHBJTHTI: B HETO CMeCk COJ‘leﬁ, COCTEB-
JEHRYID B TEX e NPONOPUHHAX, YTC H B NMDHMEHAEMOM BOAHOM NH-
raTensHom pacteope. Ha Kaxgwil KEanpaTHW# MCTP TEKOrO pelera
BHOCAT nio 15 2 conenol cMech. HHOHI& MoA23H0 BHOCHTL OTAenbHRBe -
NHTATEJbHEIE COJTH HA MOBEPXHOCTH CybCTpaTa M B TEX CAyHasy,
KOTAA XEeNATeRbHO H3MEHUTb XapakTep pPOCTA pAaCTeHHA. Taxoe
MOBEPXHOCTHOS BHECEHHE HHOrAAa CAeAdTE TPOLe, YeM MEHATDL COCTaB
UHPKYARPYIOULETO PacTBOpa. MOMHO BHECTH JOMOJHHTENBHOE MATA-
HHe B CyOCTpaT, 3aMeHSIOUWHE TIOMBY, ¥ B BHAS KPEeNKHX PACTBOPOB,
APHAYEM, KAK B B Cyude BHECEHHS CYXHX coJcil, agech Hago eobnw-
nath onpeaenensnie npasuaa. Ha 1 w2 cy6erpaTta Hajo BHOCHTL He
Gosree 50 2 conel u NMOBTOPATE BHECEHHE conein He PdHBUIE, YEM 4ye-
pez ARG HCIENH.

BHrecekne B cybBorpar cyXuwx codei ocoGedHHo yaoGHO Aelavth
8 TOM CYYAC, €CJH YCTAHOBKA PACIOJOKEHA HA OTKPHTOM BO3dyXe
H Y4CcTO HIYT CHABHBIE AOHKAW, 4TO, NO CYWECTBY, W COCTABAALT
oco0eHHOCTh GRHTANBCKOTO KNRAMArTa. B sTHX CAyuasx CyXHe coau
GyAyT nocTeneHHo PacTBOPATRCH H JOCTEraTh Koped, ITpH oTcyreTBHN
AowAeH pHeCeHHe CMECH CYXHX COMeH 3aMEHAIOT HCKYCCTBCHHLIM 110-.
AueoM. HaxoHeu, npu 4acTHX ¥ 0OWABHKX OcalkaX Hage 3aCoTHIECA
O TOM, YTOOE! MHTATENLHEIE COAH He BEIMBIBAMHCE H3 11CKA, AN YEro
Ayullle BHOCHTL COMM B TPYIHO PACTBOPHMOM BHIe, TPAHYJAHPYR HX
HNM NpHMEHsTs Apyrde cnocolsl o6pafotki. CyXne con BHOCAT HA
NOBEPXHOCTE cyGCcTpaTa B 3aBHCHMCCTH OT MOTOAE H OT COCTOSHHA
pacTreHHl pas p mATL AHeft MW pa3 B HeZedlo B Konuuectse 30—352
na 1 w2 (ra6n. 11).

© Uro Kacaercs YNpOLUleRHs B KOHCTPYRUHE Gaxos AJst BHIDALIH-
BAaHHA DACTEHHH, To 3Aeck HMeeTca MHOrG BosMoxHaocrelt. B ranbo-
Jee NPHMHTHBHLIX CAYYasx NPeaiaraoT Ha 3¢MJe YCTPAHBATL HEUTO,
HanoOMHARAIOWEe HacBIMHbE TPSAKH UIH JEeTHHe NapHHKH. B semaw
BOUBAIOTCH KOJBA W HA HEX [IPWKOIAYHBAIOTCA ROCKK. DTH GOKOBHE
BOCKH MOTYT GbiTh ORYIEHH HMX e NOBEPXHOCTH 3eMAH, TOTAA B Hedl
MoxeT GhITh CAefaHa COOTBETCTBYIONIAA BHeMka. B pamy Ha pocox
HACHITIAOT TPYHT, 3aMeHAOWNN 3emaio. MoxHO Tyma HacHmarb
YHCTHI NECOK, CMEWATL ero ¢ TOPHOM HIHM NPEMEHHTL APYIHe HanoAa-
HATenH. B 9TH TIPAAKH BHCAKHBAKTCA PACTEHHS, KOTOPLIE MOAH-
BATCA NMUTATCALABIM PACTRODOM WIH MHTAHHE HX OCYWECTBIAETCH
APYTHMH METOLAMH, NPHHATHMM INa OecyaHoll KyAbType. Momuo
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(hAKTHYCCKK HANGMINTL NOAOGULIC TPHAKK JeIKOH necuatoil nouysoi,
doratoil nepertocs. [Toausas takMe TPAAKH NHTATCIBHBIM DACTBO-
POM BMCCTO BOAbI M BHOCH A HX TIOBEPXHOCTH CYXHe COJH, B
LO¥MAAHBOC BPCMS MOXKHO C HUX TOJNYUHTL NPEKPACHBIH yPOX&i.
Takim obpazoM, B MOAOOHNX YNPOWEHHRX YCTAHOBKAX rpanh Meaay
BOANON KYALTYPOA M BLIpaniMgandeM B nouse crhpaerca. Bee geno
CBOANTCA, CHCIOBATCILING, K TOMY, HMCCTCH JAH 1 PAaCODIKCLUHP
PACTONHCBOLOB NPHIOANHAR TIOYBE WA Q¢ NPONE 3aMeHHTh HORYCCT-
BOUHOW CPCSION U3 MOCTHLIN MATCDHATOH,

YPadanya 11

Peuentul ¢MeCH concil, peHOMEHAYEMEI® NTPH BhHRAULH-
B&HHH pacteHHA no BeuranbCHOMY MeTOAY

FanMenonasie Rugmigetno coaei (n 2)
yaoOpenni v JLAL ANCYTHAK At OEpHL
caaell KO0 1ILPHOAN Aok
[Larponma ceauTpa . 142 156
Cynodur avmosig , | iy 142
Feme . . ... ... 97 42
Cynepdocdar . . . . 85 71
Kanminty coan ., 42 7l
Cyanar maviur . 71 57
MukpoaaeMents . . 0.45 0,45

ITpn BenradbckoM MeToRe BHPAUIHBAHHA PACTeHHH PeKOMeH-
Ayercs Gofce cnomuoe yeTpoficrso rpaf. Tpsasl AOMMHE OHTE [pH-
NOAHATE HAL NOBEPXHOCTBIO fIOUBH, 2 MECTHOCTh, HA KOTODOE OHH
PACTIOAOKEHE!, ZOMMHA HMETh YKJIOH LJAA CTOKA HIOKTOUHOH BOZALI.
Bo uzfiexanue 3acToq BOALI ZOAMHER OMTh CHAGMKEHR JpeHaXHOH
cicreMo$i H caMH TpsAnl. [paAxel cTaparTcs YCTPOHT: HAMNOLOGHe
feToHubXx GaccefilloB, 1o K3 MECTHOro IelleBOre MaTepHania. Taw,
TAC CCThH KAMUNbL, U3 HEr0 BHICTHAAWT JHO §accefiHa n yCTpaHBaioT
HeBHCOKME cTenkl B 20—25 cm. KamH CKPelndior kakoi-HHOYIE
BOJAOCTOAKON 3aMAa3KOH, @ RIMIY BAOAL GOKOBEIX CTeH YCTPAHBAKIT
OTBCPCTHSL AJIA CTOKA HIAMIIKOB BOXB B GOPO3AY U AaALlle B KAKYI-
By AL HU3HHY wau AMY. DoKoBble OTBEpCTHR AenaioT KPyTABbu
¢ TCM, YTOOL B 3aCYWAHBOE BPCMS HX MOMKHO OLIIO 3aTKHYTh.

Jlig 06MasKy KaMHCH  DCKOMEHAYIOT CMeCh LEMEHTA, HIBCCTH
¢ FAHBOH KON ACHIEBYID, HO Q0JAce CJACKHYIO 3aMa3sKky, NPHTOTORIEH-
YO 1O caeayouemy peaetty: 9 ke connl ¥ 200--300 ke pyGnetol
MOKpo#i conomel nepeMmcurasacres ¢ 2,1 a® nousw ¥ TMepesonaum-
pactes b Tewenne negean. Tto Mepe seichXadng K cMecd A0GaBAAWT
HOBBIC DOPitHE BOabL Hoepea HeACAIO MM HecKONBKe GOABWEHHA CPOK,
B TCUCIHC KOTOPOTO COMOMA EPETHIRET, K Macce Ro0aBnanT 4 Memxa
ucmenta i 0,7, 4% necka. Nlocae TuIaTLABHOLO NCPEMEIIUBAHWA CMECH
rorosa AAs obmasvipauud. [Ipu npumesedss yKazaunbXx 3aMa3ox
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MOMHO NOAYUYHTE MIOTHEE accefiit, KOTOPHE B TEUEHKE IO [Iv Gy-
JAYT AponycKaTh sody. [paant genalor wHpHHOH okoxo 1,2 a u npo-
H3BOALHOR MJHE, cOO0Ra3ysch ¢ peabedoM MECTHOCTH.

Tlpu wanodHenun GaccellHOB-rpsf TNPHACPIKHBAIOTCH  OGIKX
upusaunos. Ha zro ans oBncrdeitds croxa H3GbITKa pacTsopa
VKAAAWBACTCH COH KaMHA AxaMeTpoM 3—b5 C#; CBepXy KaMeHb 3a-
CWTaeTCA MeCKoM. B ADYIHX CAyYyadx MPHTOTOBAAIT CMCCh M3 NMATH
gacTell TpaeHA (KaMHeit ¢ pasmepaMmn vactuy 0,6—1,5 cu) H nByx
wacreft mecka. B stom cayuae rpabuil yRCTIYHBACT IIPOHHLAEMOCTD
necka gna BoAu. [lpy nanoaHeHwH rpaikd Ha Auc ¢ MOKUD
YCTPAHBATL M CHeUHablibie IPeHaxHBIC NpHenocobiacHus. Bor 1 nee
HECNOMKHOC YCTPOHCTBO, KOTOPOS PCHOMCHAYCTCH [JAA NOAYUSHUH
OBollcH B GHKAHLIIHX OKPecTHOCTAX QOALIMKX ropolos H pabounx
nocenKos. 3eMJaa BOKPYT TOPOAOB HE BCCrid ACCTATOYHO NJAQAOPOI-
Ha, 4 C MOMOMBI) CPAaBHETENLHO NPOCTHX MpHCRocobaciuii ropoaa
MOMKHO B H30HTKe CHafKars CBOKHMH IemenbiMa onolamn. Len-
HbHM B 3THX METOZAX ABASETCH TO, YT OHH KpaikHe npocTul H nph
BHIYCKE CNELHANLHOA CMeCH NHTATEJILHBIX COACH SOCTYNHM LUMPO-
KHM MacCcaM [0c/Ie KPartkore I CaMOro IpecToro oo GopMe HHCTPVE-
TaXa.



FJIABA VI
FPABHAHAA KYAbTYPA PACTEHHRA -

Bupampsaune pacTeHRit B TpaBHd 3AHHMAET TPOMeXYTOYHOE
NOAOMKCIHE MOMAY Tecuanoi o soRnoi kyastypod. OHo ameso
HEKOTOPBIX CNEUHPHUUCCKHX MPEUMYUIECTE BRIPBLIHBAHHA pacTeRrHil
Gea nouebl. Kak W B nmecke, pacTCHMA BbiCAXMUBAIOTCH B TPaBHA HA
MOCTOAHHOE MCCTO H He MOTYT NEepeiBHraTheA MO NPOH3IBOJY pacte-
HHCBOAA € OAHOrO MecTa Ha gpyroe. Oxnako rpaemit we obaagaer
MOPHCTOCTLIO; €0 MOMHO JIErKO CTEPHAH3IOBATE H NDH Heo(XOAR-
MOCTH, IDOMHBAA BOAOA, MEHSTh PeXXuM NUTaHRA pactenud. I'pasait
RBAACTCR TEKKE HAeAALROA cpedol B TOM OTHOWIEHHH, YTO OH Ha-
JeXHO ApeaoXpaHdeT KOpeHb 0T NOACHXaHHA H neperpena, NPH cMa-
YHBAHHH OH HECEeT HA CBOHX NMOBEPXHOCTHX AOCTATOYHOE KOJHUYECTBO
NHTATENBHOTO pacTBepa M ofecneyandeT HEeanbHOE A3PHPOBAHHE
Kopucsoft cHereMu. Hakonen, rpasei cnocofed NMOrMOMATH K3
PacTBOpa BpelHHe BelUlecTBA 34 cyeT ofMeHHOl aacopfuHM ¥ criaa-
WMHBATH H3MEHCHHA B NHTATEILEOM pacTeope. B pajge Kpynkux ycra-
HOBOK BEIDAIIHBANNe pacTeHHll B TPAaBHH HaJA0 NpeKpacHbie peayib-
Tarel. Bre 3to 3acTaBAsier peXOMeHIOBATE PO EAf IWHPOKOTO BHe-
pCHHA B NPOX3BOACTBO.

FpapHil JefRo nNponycKaeT s0aY, He OKA3HBAR €€ NDOXOKACHHIO
HAKAKOTO CONPATHBAEHEA. BOT noueMy NOBEPXHOCTROE OpOIMIEHHE el
3 PAKTHKC MANG NPEMCHHMO. B 5THX yCNOBMSX noOYTH Hemoa-
MOKHO NOGHTLCH PABHOMCPHAONO H AOCTATOYHOrC YBAAMHEHHA TPYH-
Ta. B Hacrosmee BpeMs NPR BHPALIMBIHHK PAcTeHHR wWa rpasux
NPUMQUSIOT YBIAXHEHHe ef0 CHH3Y, T. €. TARK HAIWBaeMylr cylup-
puranHoutylo kyasTypy. CyTh ee CXeMaTHYeCKH UpelCcTaBAeHa HA
puc. 14, HeSosrmoil BogouenponuiaeMu ctefsax N pesepbyap
COCHACHN MEXAY Cofoil cCHH2Y TuGruM waanroM. TTonyyatotca nepa
CooBMLAI0NIMXCA COCYAA, OJWH H3 KOTOPHX HANOAHEH TpaBHEM, &
APYTOii — NHTATEALILIM BOIHEIM PaCTBODOM,

Ecan noauam. pexecperyap BBepX, TO pACTEOP ToTeYeT B CTei-
J@% H 3an0JIINT 10ph MeX 1y vacTHuKaMu rpasad. MpaBed npr sToM

0



r— e -

——

GYALT PABHOMEPHO CMAUNBATHCA 13 ONpescHenHyo ray6rdy. Ecan
pe3epeyap ONyCTHTh, TN PACTBOP CTedeT B Hero ofpaTue, a B CTed-
Jiaye rpaBHil CTAHET BAAMHEIM, NPHUCM B NPOMENYTKH MEXAY €ro
3epHaMH NOCTYNHT MBOrO BO3AyXa. Ecoid yBRIAXHUeHHe NepHoiB-
YeeKK MOBTOPATL, TO KOPUMEL BHICAMEHHOTO B FPaBuil pacTeHus Syjer

J—
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Puc. 14. Dpoctedimee yeTpodcrun a8 cyBuppn-
raUHCHHOR KYABTYM.

}— yponaninada prﬁa, CHOAGIEHHIT H2 A4YK XDCOW] 2 Nak
AA% TPARNE: J - PEIEPBYAP RAR NHIOTCARKOIG POLTOR:.

HAXOAMTLCA BO BAAMHOW CDENE, ONHOBPEMEHHO TMOAYYaa MHOFO BO3-
LyXa W MHHepadLHuIX coseil. Poer ero yokopures, ouedk GOAbLUWM
MONeT OBTE B KoUeUHuH vEsad,

THMbl YCTAHOBOK i TPABHRHOHA KYJILTYPBE

Bcee ycTanoBxd A BHpAUIMBANHA PACTEHMH B rPABHK, peKOMCH-
AyeMble AN NPOMBIUAEHHOIO HCRONL3OBAHHR, PHHHTO AEAHTh HA
HeThIpe TPYROB: € 0ANCGH CTOPOHEl, YCTAHOBKH OLEHHBAKTCA 1O
cnocofy (104auH PACTBOPOB B KAWABKH C rpaBeem, ¢ APYTro# — 1o
TOMY, KAK M3 KaHABOK BLITEKAeT Ha0BITOK NHTATEALHOIC PAcTBOPa
nochae CMAUMBAHHA HM TOAVIH FPABUA.

Ecou Gaxu, B KOTOPHX NPHTOTOBJAAOTCE H XPANATCH NATATERb-
HLe PACTROPLI, PACRGAONCHE BHH3Y — B 38MJe¢ M NMUAAYA NHTATENL-
HOFQ PACTBOPA B KAHARKH JIPOHM3BOAKTCH HETOCPEedCTBEHHO HMEHTPO-
GeXHBIM HACOCOM, TO TAKHE VCTAHOBKH HA3bBAKT «YCTAHOBKAMM
¢ npAmoi nopauest pacTsopoR». EcnH, XpOMe HHMKHErD «CTOYHOIO
Gaka», HMeeTCH TOTMIOMHUTEALNLIE «HAMOPHHEN GaK», paCNOJOMKeHHBIH
BHIUI® YpOBHA KANABOK, TO TAKad YCTAHOBKA HAZbIRaeTCH «YCTAHOB-
Ko# ¢ nopaavell pacTBOPOR cAMoTeKoM». B sToM clyuae Hacoc fe-
PCKAYHBAST NHTATCALHRIA PACTROP HA HHXHETD «CTO4HOro Oaxas
8 BCDXHHMA, OTKYZA OH NOCTYNACT B KAIABKH C IDABHCM CAMOTEKUM.
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C Apyrofl cTOPanmL, oyt W36uITOK NHTATCALIIOIO PACTBOPA HOCAT
VBAKHCHHS FPABHI GHITEXAET MENCCPEICTBEHHO W3 IpeHAMHOH CH-
CcTeMB KAABOK ¢Paszy NOCHE Npexpawedis paboTh Hacota BIH OT-
KPBITHS 3ACAONOR (KOS KaNABKH HANGIIINCL H3 LaHOPHoro faxa
CAMOTCKOM], TO TAKHE YCTAHOBKH HA3bIBAKTCH «OTKPbITHIMU», Tlog
STHM  TCPMHIIOM  ROAPAIYMOBACTEA, UYTOG  OTBEPCTHA APeHamHOH
CHOTEMI BEC BPCMIL OTKPLITI T BRTCKDINS 13 KaliaBok His0bTxka
:HTATCALUOC {PACTEOPA JLAM BOAM, 33 UCKTIOYEHHEM BPEMEHH MO-
HauH B MHUX MUTATeNbHOrp PAcTRopa. Ecid H3GHITOK MHTATEALHOTO
PACTROPA GOCAC YBAZNKHCIMS TPaBUd BbITEKAeT ucpe3 aBTOMATH-
ACCKY  ACHCTBYIOLEHe CH(POHBL, TO TAaKHC YCTAHOBKH Ha3bHBAOTCH
<3ARPBITLIMU». B 3THX yCTAHOBKAX PacTBOp HAUHHACT BEITEKAThb M3
KaHaROK TOJLKO B TOM CAYiU2€, €CAH YPOREND €ro JOCTHI Onpeaeded-
HOTO Npefesa 9 3aMkHyA cuipon. TToce BuTEKAHHS OCHOBHON Macchl
pacTiopa B cktoil MOTAAACT BO3AYX, H OH I¢pecTdeT OeHCTBOBATh,
TaK YTO OCTATHH MEANCHHO CTEKaIOWero pacTsopa CKamaiBawTCH Ha
ane Kanaskd. Croabko 6bl 5 KaHaBKy HH nonano pacteopa HAH
BOAN, oua e JYICT BBITCKATL N4 Ko, [OKA GHOBL 1e 3aMKUCTCH
cuoi.

[Moaotuoe AeACHHC KBAXCTUS NECKONDKO yunoBHBIM, Tax Haiuune
BEPXHCTO pe3epByapa CBA3AHO HNCKIIOUATENLHO C TEM, TAe Pacnoyia-
TACTCH YCTALOBKA W KAKOR pazMep OTLOEABHEIX 3BEHLEB OHA HMEET.
Ecau yeTauoBka HAXOAHTCH B TCINIHUC, TG HMETh BeDXHHE pesep-
BYap HeBHLIFOZHO, TAK KaK OH 3AaHMM3ET MHOIO MECTd H 3dTEHAET
pacTedHn. Ecnu yoTalloBKa DACNONOMEHA B OTKPEITOM FPyHTE B HMe-
erT GONbIING PasMeps, To BHIFOLUEE HMeTh LUCHTPAJH3OBAHHOE CHAG-
HCIHC CC MHTATCALHLIM PACTECPOM B BHAC HAACMHOTC pelcpsyapa,
KOTODPEIH [O3BOJHT aBTOMATHUCCKH 34 H0Jiee KOPOTKHH CPOK yBJAam-
HATbL BCE IPASKH PACTBOPOM IIPH MeHbIUEH MOIMHOCTH HACOCHOH
ctadHuus. TaxuM obpasom, 10T cnocod meldeHWn yCTAHOBOK OCHOBAH
HCKITIOYHTCALHO Ha TeXHHYeCKEX VAOGCTBAX nojayH  PACTBOPOB.
INpuHunna padoTsl YCTAaHOBKM Ol HE 3aTParHBaet.

Heneune yCTaHOBOK HA OTKPHITHIE U 3AKPHITHE 3ABHCHT HCKIIOWH-
TeMLHO OT TOTO, K&k B Hefl pelliaeTcs aagada NepHOZHUECKOTO YBJIaA-
leHHA TPaBHA B KAHABKAaX NpPH NOfaue NHUTATEeALHQTO PACTBOPA
cunsy, Hanuune cudonop Tpeyer HHAMBAAYANLHOID NPECMOTPA 3a
KAHABKAMH H MOTOMY B KPYIHBX YCTAHOBKAX HENPHMEHUMO, B 3THX
CAYYaax 104ayy PacTBOpa chAedyeT IPOH3BOAUTH HENOCPEICTEEHRO
L APeHAXHYIO CHCTeMy cnu3y. [lo OOCTHMeHHM yCTaHUBACHHOTOD
ypoBud pa6oTa HACnCa NMPCKPAILACTCH, H 4YEPE3 TY KE APEHAMHYK
CHCTEMY pacTBOp cinBacTcst B cTouHEE 6ax. Tawum obpasom, no
3TOR HOMEHKRATYPE VCTAHOBKH H ¢ NPAMOH Nonavell pacrsopa H C
caMoTenHoifl M3 HANMOPHOro $aKa MOryT GHThb KAK OTKPBITHIMH, TAK
¥ 3akpHTLME. Heo0X0AHMo OTMETHTh, 4TO HAJHUHe CHGOHOB HE MO-
®eT 00ecneYnTL CTOKA PAcTBOPA NPH aBapHiHEX CAYYAAX, HANpPH-
Mep, KOTFAd moucMy-aHG0 HacocHasd CTAHUYWA BHOHBAET M3 CTpod B
MOMEHT, KOrfa cndonbl He 3aMKHYTH, @ KaHABKH [OYTH AOBERXY
IAMOAHEHK PACTBOPOM. B TAKOM NOMOMEHMH OCTABAATH CHCTEMY
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uenpag. Heof6xoauMo ofecneypTh BO3IMOXNRHOCTL GLICTPOrp CTOXA
pacTBOpA, TAK K&K HHaYe KODHeBAas CHCTeMA 3300XHeTCH, H PACTeHHS
oroMpyT. Kpome Toro, nocsne paboTsl cHOHOB B KAHABKAX OCTACTCHA
HEKOTOPHIf il pacTBopa, KOTophI!t GLIBaeT MHOTAA MOAE3NO yAA-
JHTh. B YCAOBHSX OTKPHTOIC TPYHTA YCTAHOBKH ¢ OHHMH CHo-
HaMi paBorate BooSle He MoryT. Ha nouype aas 3aliuth OT 34TOM-
JIeMHA ZOXACM 1eoBX0iHMo napsay ¢ cHOOHAMH HMeTh OTKPBTHIA
cTok. - HyxKeH oH npy CcTepHIA3auky TenJiHUL! H UIPH TPOMEIBKC
creanaxell. Bee 3TO 3actaBaser npoekTHPOBAaTL BO BeeX YCTAHOB-
KAaX HaJHuHe NpAMOTD CTeKa H3 KaHABOK 4epe3 APeHAXHYK CHCTEMY
B CTounkit 0ak HaHM B KaHannaauwkio, TakyM o6pasoM, JedeHde H
A0 3TOMY NPH3HAKY ARAACTCA HepalHOHANBALIM. MBI npeanaraem a2+
JHTb YCTAHOBKK LJA TPABHHHOA cyOHPPHTALHOHHON KYAbLTYDPH pacTy-
HHH Ha OTKPHTYIO ¥ 32KPBITYIO MO APYTOMY NPH3HAKY — N0 cnocoly
NOA&Yl H OTBeAeHMsS PACTBOPOB. Ec/AM nojaua ¥ OTBeIGHHE DACTBO-
poB HOeT No TPpyGaM, TO TaKylo CHCTeMY CRelyeT HA3HBATH 3aKPH-
tofi. Ee TpyaHO peMOHTHPOBATb, MHOTO 37€KTPOYHEPTHH NPAXOLUTCS
TPATHTL Ha npeniofieHne CONPoOTHBAeHHd. Ecan nodava H oTeedvinie
PAcTBOPOB  MPOHIBOAHTCR 110 KAKARKAM, 7TO TaKYId CHCTOMY
pauHoAaNLHO Ha3BaTh OTKPHTOH, Kanapkk namo, KOHCYHO, YHCTHTD
H 3aWLKLLATL OT 3aTrpASHeHHs, HO HX NpOLIe PeMOHTHPOBATH, Ilepe-
HAaya pacTBOPOB TO HHM JeLiesie, HO HECKONBKO MelJeHHee BBHIY
HEBO3MOIKHOCTH CO3MalIMsl CKOALKO-HHGYAL 3HAYHTEARHONG AaB-
JIEHHA,

MATEPUAN 104 TPARHRHON KYJLTYPH

rD&BHﬁ*—aTO YCAOBHOE Ha3BAHHE MaTcpHana, HCMCAL3YCMOTO

‘aMecTo noussl, IToyg TpaBHEM NMOApazyMepaeTen HHEPTHHFI MarTepnan

< BeNHYHHO 3cpeH B 2—5 Mm, Jlerko nponycKaloutHil Bozy H BO3-
ayx. Jlyumie peero Gpath peuHOH NPOMBLITHIR FPaBHil — KpeMHEBbIE.
KBApUeBhHIk W T. I.

TIpucyreTeMe B TPaBHU HeSOJLIIOTD KOAHUECTRA (OJee KPYMHBIX
YACTHIY npH BhIpalllHBaHHH paoa paCTeHHﬁ, HaanMep TOMATOR HMH
OTYPLUOR, HE BPEHT, eCAH KORHUECTRO KPYRHEX MACTHL He fpeBbl-
waer 40-~50% ecefi cpenw. Jag KopHeNAOAOR, 0COGEHHO MOPKOBM,
HaNHUHe KPYMHEIX HACTHU HeMeRaTeqfbHo, HX HAZO OTCEHBATL H Ha-
CHAATE BHHE3 LJA NpefoXpaHeHHs IpeHaXHOf CHCTeMsl OT 3acope-
Hua Menounio. Heo6xonuMo yaanaTh KpynHEe UacTHUL H B TeX Cay-
yagx, KOrZa DACTEHHA BHICEBRAIOTCA CPMEHAMH. B TAKHX cnyqaﬂx
sepx#ufl caol rpyHT2 B 2—3 CM HYXHO HAECHOATL M3 MEAKOTC
{IpOCEAHHOTC FPaBHA HIH XPYNHOTO Necka € BellHUHHOA 4acTHL,
1—2 mm.

Ypesprinafino 3aTpyOHAeT pafory, a HHOTOA [OeNaer €& HeBoi-
MOXHOR NPACYTCTBRe B I'DABHA H3BECTKOBHX 4acTHL. Hapecthax
pearHpyeT ¢ NHTATENLELIM PACTROPOM U noAwWeNaudsaer ero. B sTux
YCAOBHAX M3 pacTBCpa BrINagawT docharH B BHAe HepacTBOPHMOro
OCafKa W AeNANOTCH TPYAHO ACCTYAHMMH pacTennio. Masectn, TakuM
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V6pa30M, HAAD HIGEraTh, NCKCAATCALIL ¥ APYrHC MATCPHAAK, 06-
AAA0IHE IHENCYHBIMH CBOACTBAMH. '

Ecnu martepuana, JHIICKHOTO W3BECTH, AOCTAaTb HEBO3MOKHD, TO
HeGUNBILYIO puMech Gro MOXHO IO KanecTHOH cTeneny ofe3BpesuTL
¢6pafiotkoil ¢naGuiM pacteopoM ¢ocdopHoil KMCNOTH, PACTBOPOM
kucaoro  QochPOPHOKHCIOND KaNWd MAE aMMOHHA WJIH CMechio,
cocrosineit na octhopiion kHeaorH W cynephocthaTa. B 3THX pacTeo-
pax (apumcpuc 0,5%) rpasud, comcpXauii H3BeCTHSK, HAAO BHI-
MAUMBATL A0 TCX 0OP, 110K3 O He TEPEcTAleT noraolath docdop,

BumecTo rpagHst MOXIO UPHMCUHRTE NPOCCANHYIQ MEN0Yb, NOAY-
YdOYIoC NpE HarotoBdeHur webnd. [leGeds yacTo npHroToBRsAeT-
CHf H3 HHEPTHHIX MOpPOM, B 3TOM OTHOWEHHH OH BIOJHE NPHTOACH, HO
OCTPBIC TPEHKW ero, 0COGEHND HA BCTPY, MOTYT NOBPelHTh cTebedi
PACTEHHS, H MOSTCMY Ero MUMKHO MPUMCHSATSH TOABKO B CMECH C ApY-
rHMd MATEPHAMAMH.

B uepre roposa uak paboyMX NUCCAKOS HNOTAA MLITAOTCH MPH-
MEHHTb A% BLIPALHBAUKS PACTCIHA NOAPYUHBIA MaTCpHad, B YacT-
HOCTH 103Ky, nosyuaoldcca npd cropadud yrad. Hlaax s atex
CAYYEAK HEOOXOIHMO APOOHTL, OTCEHBATL H3 RETQ YaCTHLL HYMXKHOTO
AWAMETPa, 4 3ATCM B 3aBUCAMOCTY OT CBOWCTE lpuMecel, NpOMLL-
BaTk 3—5% cepuoll KUCIOTOH ttan pogol. HenpoMbiThiil waaK cMme-
iLaeT PeaKuHio CPCAW, BLIACAACT HAOBHTHIC BEUIECTEA H MOXET No-
TYGHTL pacTeHIM.

[Mockonbky xHMaueckan obpalorka cyGerpaTa CTOMT AQPOrO M
Tpelyer Goabluoit 3aTpaTet BpeMedd, Ge3 ocoboit Hapo8HoCTH rpapui
HHyeM 3ameunTk He crout. Qu gBAdercs NPOBEpeHHEIM U HALeX-
HbiM MaTCpHANOM, ¢OecnevHBAalOMHM OHICTPHEA POCT H BHICOKYID
YPOIKAHHOCTL PaACTeHHA.

¥CTPOHCTRO ¥CTAHOBOK JANA TPABHHHOH K¥JbI¥PH

IMox rpaBufiMyi0 KyabTYpY ¢ cySHPPHI 2aLKOHHLEIM OPOILEKNEM MD-
weT O L MeTKo npHcaocofnea MmoGag coBpeMeHnasn Tennuua, o6o-
PYAOBAHHAA XMele300eTOHHHME cTearaxamu. (s 3TOro Bce MedH
8 CTeANaMax THIATeNhHO MPOMA3RBAIOTCA UEMEHTHHIM DPACTBOPOM
AQ TeX nop, Noka OHH He CTAHYT BOAOHENPOHHUAEMBIMH. SaTeM no-
BePXHOCTHL LEMEHTA BHINETANHBARTCH BOADHA, CAerkia MogkHcAeHnodl
CEpEO# KHCAOTON, H MOCIE TMIATENBHOTO MPOCYIIMBAHHA NMOKPHEALT-
CH ABAMAR aC(t]aJleOBhIM JIKOM, NPETOTOBRJEHHRIM HA HECI]TH[{HX
OCTATKAX. BMECTO JAKA ANA NMOKPHITHA LEMeilTa MOMKHO MCMONAL30-
BaTe pacmaapaedussii pyGepakc Ne 4, koTopuifi 6yIeT 2HAYHTERBHO
NONALIIE BHIMOJIHATE 3AUTHTHHE d)}'HKU,[-II‘[. Ka}KﬂHﬁ FrepMeTH3IApoOBAH-
HBIR cTennax cHAGKEETCH APEeHANMHOH cHCTeMOR, Kotopad cno-
cofcrayeT GLICTPOMY H PABHOMEPHOMY pAcCApeiefeHHic # CJIHBY
TIHTATeNIBHOTO PacTBOpa.

Jperax npuMendeTcs BO BeeX rpaBUiiHBEIX YCTAHOBKAX, oM0 MONC-
HO YCTPOHTh pasaHaHbiMy cnocoGama (puc. 15). Baone cpepredr JTuHnn
CTEATAXKA B THHLLE MOXKHO CAeAATH KAHABKY H 3aKPHTh ee uepenuied
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HIH HEMEHTHRIMH INIHTKAMH, MOXKHO YJAOXKHTH NCAYKPYLAMA HAR
TPeYTOJBHEH Welol Ge3 NHA H3 KepaMHKH, JKefeda wid Jepesa M,
HAKOHELl, IPHMEHHTE OGBIUHbIE JPeHAMHEE MOHIAPHEE TPYGKH, YAG-
XKHB HX BJOAL CTEJJa)a INIOTHO APYF K JApYry.

[as Toro 4Tofnl ApeHAX He 3ACODPANCH, KOHNEBHE OTBCPCTHA €0
OPONYCKAKTCA B SalUHTHbE KOpoGKH, a Rce LIeJeBbEe OTBepCTHA
3ACHINSIOTCA KDYDHOH ranbxoft auamerpoM 2—3 ca. llocae
YCTPOACTBO APeHAMA CTONNAXK RANOAHACTCH OTCEAHHMM N [HPOMb-
THIM TpaBHeM C JHAMeTPOM uacTHU 2—b ma. B 310T IpaEKi seCAKH-
BaeTcs paccala pacTewud. Eesu pacrtenwa cewres ceMeHaME, To
BEPXHHA Ca0f rpaBHA MOMKHO JONGJHHTENEHO 33CHNATE KPYTHAEM
NECKOM C JHAMETPOM dacTHU B [—2 mm.

Poc. 15, Pasanunme cnocout

}'CTpCﬁCl’BEI OpeHdwa.
@ — BEGKL CPeAHEH JIHHNH CTCANANE
AHAIE CLeNAKA KIHRBKYA, JAKDWTAR 18-
penditell HAK USMCHTHBIMH [AKTKAMH;
- - p SHHWIR YAOMEH DOAYKPYTALD (RAR
TpeyroasnuA) sean He3’ ABE K3 Kepa-
MHEH, MWENeRd HIM JEpeBa; 4 — BIGAL
CTEAJANKE NTOTHO APYT K APYCY YADKEKH
OfpYynEe APCHNKHBIE TOAGUPHBIY TRYHBL.

Ecan B 32iuTHYI0 KOPOGKY 32MONHEKHOTO YKA3aHHWM cnocoboM
CTeJINA¥XA NOJABATH OHTATEAbHME pacraop, T0 OH Do ,upeua)icnoﬁ
TpyGe OLICTPO pacTeyeTcsd G BCEMY CTENNANY, H YpOBeHb ero Gyrer
NOAHEMETECH paBHOMepHo B AwGofi ero touke. [lopaua antarens-
HOTO pECTBOpA MOXET NpOoH3BOIAHTLCH KEK B BEPXHIOW YACTEH IAUIHT-
HOH KopoOKH uepe3 Kpad, TAK H uepes naTpyOox, PAcoJOKeHHbd
E JIHe CTEANANA B YUACTKE, OTTOPOXKEHHOM IANUTHOR KOpOGKOH, HAH
HenocpelCTBEHHEO B JPEHANHYIO cucTeMy (ptc. 16 u lp7). Honuu-
MalEfics TKTATeABHBA PACTBOP He ACJMEH 10 BO3MOXKHOCTH CMa-
4YHBATh BEPXHME CJCH IDAaBHA MAM BBICTYNATb HA ErO ICBEDXHOCTH.
Jaa npemoTBpaillleHHA STOTC MOXHO B 34alHTHOH Kopolke ycra-
HOBMTE cHoH (pHc. 16), HapyxHOEe KOMEHO KOTOPOTo COBAHHAETCA
co CTO9HOH cHcTeMoil. CHOH HM3roTOBNAETCH H3 TpyOKH anaMeTpoM
1,25—2,6 c# u uMeer B HAPYKHOM KOJIeHE NOAYKDYIABE H3rub, ob-
aervaromui sanonsenve cubona. CHOOH BMASHIBAETCH B CTCHKY
CTERNAMKA TaK, YTOOL BEPXHAA YACTh €70 6BNA HA J oM HHXKE Kpas
cTesIaxa. DTo HECHOXKHUe MPHCMOCOGNeHHEe He RaeT BOIMOKHOCTH
NETATeNEHOMY DPACTBOPY NOIHATBCH BHILIE JKENATEALHOLO YPOBHA,
14K KaK NpH npestleHHH ero cHPOH 3aMKHETCA, H PacTBOp Oylder
VIZNATLCE B CTOYHHIE 02K, KOTODHA yCTpanBaercs nog  3eMaed
H3 MeTajaNa HAR ferona. C 3TOrD MOMEHTa HaibHelyw nogauy
pactsopa npexpamawr. Maberox ero §ymer crexaTh uepes gpe-
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HAMNYH) CHCTCMY H }'.LIE!.ESI[ETCH CH(‘)DHOM. B CTendlaxe OCTaHeTcHd
TOJbKO Ta 4YacTe pPacTBoOpa, KOTOpas CMOYWIA [PaBHi.

OnuiTid 10Ka3blBAIOT, YTO AAA 3anonHenns | #%creanaxa c rpa-
vuem HeoGxomamo 430 2 nurtareabnoro pacrsopa. ITocne yaanenus
pacTBopa CH(pOHOM rpaBhit 3ajepXuT okosno 70 4 ero; ocraabHOi
pacTBOp BepHeTCs B CTOUHBIE 6ak. [lna HOpMaabHOrO pocra pacre-
1HIL YBAAKHCUNC TPABHS MHTATebHBIM DPACTBOPOM HYHHO NPOH3-
BOAMTE 3 5 pas B AcHb, NPHYEM AAHTENLHOCTL NpeOHBaHHg KOp-
HCBOH CHCTCMBl B 3TONJICHHOM TPaBHH KaXAMA pa3 He JOMKHa

Piic, 16, Cxemia HoAau nimaTCARIOr0 PACTBOPA NPH TPABHIHOA KYAbType Kpa-
HOM # YRAACHHA C NOMONILIO cnona.
1 -- kpam; 2 = apemokniie TpyO; J -- aomuTise xopobxn; 4 — narpybox; § — cndon,

npessiiiath 30 Munyt. Eean 3Th yenosus He cobaioarntces, T0O KOPeHL
Gym"r cTpaaaTth OT HCAOCTATKAa KHCjaopoaa H pocTt pﬂCTEHHﬁ jaMmen-
auteq. Ilogauy nuTaTenbHOro pacTBopa MOXHO ABTOMATHIHPOBATL
¢ 1I0MOUILIO KOHTAKTHBIX 44COB HJH KOMaHAHOro npubopa, BKIIOYas
HenTpoGeKHbIE HACOC, NMOAAIOIIHA NHTATEJbHBIH PacTBOP H3 HHK-
nero, ctouHoro, 6axka, Ha onpejeleHHOe BpeMs, HOCTATO4HOE AJA
3anonHenns creanaxkeil. CKoOpocTh NONAuH MHTATENLHOrO PacTBO-
pa M CKOpPOCTh YAalieHus ero CHOOHOM HOVIXKHH GHTL COT1acOBaHbI.

YBnaKHeHHe TPABHA B CTeJNA)XaxX MOXET OCYLIECTBAATHCA H
NPYTHM METOAOM, KOrga nojasa H CTOK NHTAaTeAbHOTO pacTBopa
NPOM3BOAMTCS 110 OXHOH H TOH e cHCTeMe TPYOS, BMOHTHPOBAHHBIX
¢ OAHOro Kpas HaH B uenTp crennaxa. LlerrpoGexunili Hacoc Ha-
KAYHBAET pacTBOpP MPSAMO B APEHAXKAYI0 CHCTEMY, C KOTOpO# OH
ANOTHO coeauHed narpy6kom (puc. 17). Xopowo, ecan B MecTe 1o-
AayH pacTBOpa ApenaxcHas cAcTeMa Oymer mMeThb HeGoabinoe pac-
wyperne. ECH OIHH M TOT e HacoC ONHOBPEMERHO OGC/AYMKHBacCT
HECKOJBKO cTelnaxei, To TpybGonpoBox noiaxeH OHTL paccuaTaH
Ha PAaBHOMepHYIO Mojady, a BCA CHCTeMa TOYHO OTPeryJHpoBaHa.
Kak ToabKko pacTBop B cTeANaXaX NOAHAMAaeTCA 0 HY)KHOTO YPOBHH,
Pacot BHKAIOYAETCH, YTO MOMET OCYUIECTBJAATHCA ABTOMATHUECKH.
OpanoppeMeHHo BKIiovaeTcs o6BOARAA JHHHA, HaXONAUIAACH ¥ Bhi-
XORHOTO OTBEPCTHA HACOCE, NO3IBONAIONIAR HANpaBiATbh PacTBOp
MHMO Hacoca no Tolt Xe cHcreme TpyS o6patHo B Gak. Jra o6Boa-
Haf JHHAA MOXeT GHITH HCMOJL3OBAKA H A/s PALA APYrHX BecbMa
nosnesnbix oncpaunit. [IpHoTKpHBAaA ee, MOXKHO PETYIHPOBATh NaBAC-
HE pacTBopa, NONAIWIETOC HACOCOM.
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Tlpn nwoGofl cuereMe oSopyLoBaHHa Creanawet HeoGXOoARMO
nPeAyCMOTPETh BOAIMONKHOCTL CHBA COAERDKHMOrO cTeaqamedl HAM
6aXa HenocpeACTREHHO B KAHANH3AUYK. IT10 (blBaer HeQHXOAHMO
APH NPOMHEKe, CTEPHAH3ALBH OGOpPYROBAHEA, a TAaKKe NpE BRe-
aaOHOI TOpYe PACTBOPA B CAYYAE 3ATHHBAHHA KOpHeBOfl CHOTEMH.
Ha cxeme TaKad BO3MOXHOCTH JeTKO OCYIISCTEHMA C NOMOMBIO
peHTRAeR. Tak, HANpPHMEpP, eCAH OTKAIOUHTH CTENIAXH, TO PACTBOp
n3 faKka MONHO NOAATL B KaHaawaaumwo. IlpH orxmiovenun nacoca

Puc. 17. Cxema ycrancekd fng Tpasafnoft kyZbTypbl DacteHRl B CTeAAYEax
¢ apRmMcH noxaqeﬁspactnopa B APSHIMHYIC CHCTEMY.
! = noayxpyrame spews; 2~ rpanil; 3 — 6ak ¢ pRcTRopOM; 4 — MIcOcHME knAoRA § — eatpy-
fox; & - JuORTRAL KOpodKL.

B KEZHAJK3AUHIC MONGHO HAMPABATH CONCPHHMOe HI JI06Oro crenna-
#ka. Haxoneu, ¢ noMoilizio Benranell MOKHO RepeKAYHBATL PACTBOP
M3 oZHOTO KOHMA Gaka B Apyrofl, nepeMellHBan eIo CONEPIKHMOE,
1O OUeHb YAOGHO NpH  MPHTOTORACHHMH HOBOIO MHTATENBHOTO
pACTEOpa2 EAN NpH ero nogkucaeup. B stoit yeranomke xpafime
HeoGxoaMM BTopofi 3anacxol 6ax AAs pactbBopa, Tak xak 6e3 Hero
TPYAHO 062CNeyATL cTAGHNENYIO paloTy YCTAHOBRH.

¥npoutentas yeTanoska Ouna OGOpPYAC2aHA B 3KCTEPHMERTaNAb-
Hoft Tennuue JledHapnura, epMeTyanpoBauible KedAe3oGeTONHNLIe
CTEANAKH GEIN HANOAHEHH FPABKeM HAW GHTLIM xupnudoM. ITogada
MHTATeALHOTO PACTBOPE NPOHIBOXMAACE ULTAHFOM HA NOBEDXHOCTD
rpasgid. Ma6LITOK pacTBOpa yaangacq B CTOUHHER 6aK yepea aana-
JuupKe TPYOH, yCTaHOBReHHHe Ha 3--5 oM BHWe nua cTennaxa
Tax, 4TO Ha QM ero BCErfa HAXORHACK CAOf NHTATEALKOTO pactsopa.
Sta ycrasoBxa uenuTeBasack ¢ 1953 r. Mox onsiti Suinn oSopyao-
BaHK fABA OTHGNEHHA TENJHHEH ¢ TAOILAAEW CTeldameRr 22 m2
8 KawaoMm. B oanom oraenerun supamnupasuch, orypue (prc. 18),
B Apyrosm — ToMathl (puc. 19}, Onurs noBTOpPANKCH B TeTenHe paza
MET H ARJH BROAHe YICANETBOPHTEJBHBE DE3YALTATHI.
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Puc. 19. Paccana TOMaToB, BBICAXKEHHAR B CTEANANHW, HANMOJAHEHHbIE PABHEM.
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B 1954 r. c6op orypuoe Hauvanca 27 IV, okonsmnca 23 IX. Vpo-
safi ¢ 1 &% crenmnaxa poctiran 292 2. Bricanka paccagx ToMaros
nponasozkaace 30 IV, c6op naogor Hawanca 27 VI, oxonunncs
1 IX. ¥poxai ¢ 1 #? creanaxedi nocturar 14.9 ke

B 1955 r. 3a BpeMsa nnoaonotwedks ¢ 10 IV no 27 IX ¢ orypuos,
BHpalluBaeMblX Ha TpaBdK, Guao codpane no 39,1 «2 naonos ¢ | »x?
creqnaxeil. ToMatH 3a BpeMd naosonouenud ¢ 24 V no 14 VII gaan
ypoxa# mionor no 18,8 k2 ¢ 1 #? crennaxa. He Medee ycnemno
NPOXQOHIH OfLITH, NPOSOAHMHE KOMOHHATOM H B NOCAELYIOWHE
TOON NOE PYKOBQACYBOM CT. arpoHoMa P. M. Xoaoaceoi. Ypoxkai
orypuos ¢ 1 #? nonesnofi miaomanw s 1956 r. mocruraa 324 ke,
p 1907 r.— 38,7 k2 u 8 1958 r.— 32,0 «2. Ypoxal TOMAaTOB COOT-
BETCTBEHHO 6 B 1956 r.— 160 «e, v 1957 r.— 147 k2 u B
1958 r. — 17,0 ke, [Tpueeaennbie uHGPH NOKA3LIBAIOT, UTD CPABHHHAA
KYAbTYpa H3 roda B ol AAeT yeToHUMBEE YpOMKAaH.

BBPALLHBAHHE PACTEHHA B I'PARHH B IPYHTOBOR TENJAHLE

TIpH oGopyAOBaHEA HOA IPABHHHYIO CYORPPHTALHORUYIO KYALTY-
PY TaK Ha3wbacMOR TPYHTOBOH TEIIHUB BMECTO CTEANAMKEH 1JiA Bbl-
paliuBanKs pacTeHHH YCTPaHBaioT OETOHAPUBAHHME KAHABKM HAH
KaHABKM, OONHUOBAHHEIE KAKHM-HHGYAb ADYTHM BOAOHEenPOHHUAE-
MBIM MaTepHaJIOM, HAaTIpuMep acdhaJbTOM HAH DAACTHKATHRMH VIEH-
kamMn. Takee xanaBku pacnogarawt aanogobue rpaf. TayGuHa HX
cocrapnser 20—25 cm, namna  He zoaxua mpesmmars 25—30 .
AHABKH AGAMHBE HMeTh HeGomblioil yxacH {(npumepso 0,56—1,0%)
B CTOPORY CTOWHCDO §aKa, M3 KOTOPOTrO fIHTATEJNbHBIH PacTBOp no-
BaeTcs B KaHaBKH HacocoM. [losie3Ho yerpanBath HeGOIBWIGH YKIOH
H OT CTEHOK K CepefHEe KaHaBKu. J10 YAyvllaer CTeKaHHe PacTBoO-
pa, noJapaeMoTo LA MEPHORHUECKONO YBIAAKHEHHA IPaBAf, H Mpe-
NATCTEYET 3aCTOK0 er0 HA jHe, 3HAYHTENBHO VAyullas PocT pacres
i, HanosHende B sRonAvatauus 3THX KABABOK HHYEM He OTJH-
YaercsA OT TOABKO YTO ONHCAHHONG HANOMKEHHA W IKCTIAYATAUHH XKe-
ne300eToHENX crennanel. Ilonaua nurareapHOro pacTBOpPa HPOH3-
BOJKHTCA, KaK OOLMHO B TeVIMYHBIX YCTAHOBKAX, M3 CTOUHOre Gaka
¢ NOMOMIBID LeHTPOGeXHoTo Hacoea, Jag GOMBUIKX YCTAHOBOK CJTHB
PACTBOPOE NtOC/e YBAAKHEHHR I'PABHA 4epe3 CHQOHBL CTAHOBUTCH
QYEHD TPOMOSAKHM TIOTOMY, UTO KAMJAA$ KAHABKA NIPH TAKDH CHCTE-
Me TpeOyeT HHIMBHAVAJALHOA NPOBEPKH. 3Aech uenecoolipasHee
 TOAaqy H CAHB TIHTATENbHEIX DACTBOPOB NPOHIBOAHTL YEPE3 OAHY R
TY ¥e CHCTeMY TpYO, OCTAHABIHBAA B HYXKHHH MOMenT pafoTy no-
awolerc Hacoca. [logava pactBopa B 3TOM clAyuae BO/DKHA OPOHI-
BOJAHTECA B 3aUIUTHYIO KOPOOKY, NPHMEIKAIOWYIO K HKPEHAMHOH CH-
CTeME H JAKPHTYIO CBEPXY KOANakoM, TaKas salunTHas Kopobxa Gy-
ACT DPeNATCTROBATE PA3SMEIBY FDABHA CTPYeH PacTBOPa R TeX cay-
Yaax, eCAH NOAAYA ero NPOHIBOAUTCH MoK GOMbLIUIEM JABJICHHCM.
QOcobicro o6cyKAeHHA TPeOYET PACROIOKEHHE KAHEBOK H POXO-
A6B MeMay HUME. TIpu yCTPCHCTEE ONBITHHMX YCTAHOBOK B OTKPHITOM

7™ 99



TPYHTC KAHABKH YACTO AeJaioT NOJTYTOPAMEeTPOBON IUNPHHN W TAKOR
e WAPHHR OCTABMAT TPOXOL MEXAY HHMH, Ee NOKPHTHA UeMed-
ToM, Takoe pacnofoseHde KaHapoOK B OTKPLITOM [PYHTE SBJASETCH
ScaycnoBHe paunoHanasheM, IHapoxde npoxoasl  yAyuylialT ocBe-
LIEHHOCTh PACTEHHA M ZealoT BO3MMKHEIM TIPOE3 MeXKIy KaHas-
KaMH. 370 cabdo 00NervacT NoABO3 MaTepHasN0B MPR NOCTPOiKe H
33MOAHCHYM  KallaBOK, TPAICIOPTHPOBKY TPOLVKUHH, PeMOHTHEIE
patoT H T. I. B yca0BUAX 3AIUILEEHOrO MPYKTA, rae HeolXoIHMO
AKOHOMHTE LOPOTOCTOSILYI MOBEPXHOCTh, KAHABKH 4acTo pacloga-
TaI0T TaK M, Kak o ofbluybie rpsjibl. B GoAbEHCTEC cAyyaes WH-
puny rpag npuiaMawT B 100—110 cx » npoxon MexIy HHMA B
30—35 cm. Takas nnNaHHEDPORKZ KAHABOK B TEMJHKLE, Mo  HALIEMY
MHEHHIO, ABAACTCA HCPALHOHAJBHOH.

YCTpoleTBO WHPOKHY 3eMJRHbIX TPAK U OTHOCHTENBHO Y3KHX
NpoXoA0E MexAy HHUMH 00BRCHACTCA OCOOEHHOCTAMHE [HTaHHA pa-
CTCHHH B TIQUBC M COBCCM l¢ O0A3aTCALKO I8 BOAHOH KyJAbTYDH,
TAC BMECTE C PacTBOPOM PACTEHHE MOMET NoAy4arh J6oe  KOJH-
4eCTBO NHTATERbHBIX coaeft, C ApYrod cTOpOHLI, AMT VCREWIHOHE Cre-
PHIHIANHH TemAHLULL Kpaiiﬂe HeBbifOAHO OCTABMATE 3eMJARRERE TIPO-
Xogp MexAy OcToHHLIMH KanaBkaMu, HaxGoaee nefecooGpazuo Ge-
TOHHPOBATh BCHY MOBCPXHOCTD TCILIHLDLEL, HE OCTEBAHH [0 BO3IMOM-
HOCTH B Hell 3¢MJW H necka, 3aTpyAHsIoWnx 6opely © BPEeAHTERAMS
H 001e3HAMH PACTEHHAIL

TakuM ©O0pasoM, MBl C4UHTECM, 4TO HaHbOMee UEALCO0GPAZHO
YCTDEHBATL B LPYHTOBLIX TeNAHLAX oO0HIYK Xel1e300eTOHHYIO IN0-
WaJKyY, HMCIOULYIC HedHAuHTe bHBIA YKJAOH B cTopony Gaka HAH
TpaulleH, llpCﬂIlﬁiilla‘iCHl{()ﬁ AAA XpaHeHHd TIHTAaTeAbHRX pacTBGpOB.
3Ty macwagKy noltepedHeIMH GeTOHHBIMH CTEHKAMHE, CKDENIeHHBIMH
HEAC3HOH apMaTypoH © OCHOBAHHEM NAOLAIKH, HenecoofDasHo pas-
BeAuTb a KauapxH, KOTCpLle HMead OBl COBEpILCHHO OZMHAKOBYIO
wHpusy B 60 ca, TpH ToaMKHe JeTOHHBIX cTeHoK B 10 oM, u ogmua-
Kopoe obopynosanne. [Ipy BRIpalIMBAHHW TOMATOB W QUYPIOB, JAA
KYJAbT¥ bl KOTOPBIX [NTaBHEIM OGDESOM H nNpeiiaiHavaercd YCTaHOB-
Ra, OLHH KAHABKH MOTYT OBITE 3dHATH nog ABYCTPOMHEYW [IOCajky
PACTeHHH, B TO BPEMA KAK CCCEJHHE ¢ HUMH OYAYT CAYMKHTL TIPOXO-
JdMH, H.]I-I]}P.IH.G ABYX KAHABOK, 3aHATHIX PACTERHSMH, H TIpOXOEa
BMeCTe ¢ TOJIUMHOW MEPErOPOACK B CYMMe Kax paz cocrasat 140 cx,
COOTBOTATBYS WHPHHE TRAAL H GUpO3Abl, IPHHATON TIPU BEIDAIIHBA-~
i[HH OCYpPLOB ‘¥ TOMATOBR B IDYHTOBRIX TEIJHNAX. H.J'Iﬂl[_laj],h CBETD-
BOCC ODHTAHKHSA NPH TAKOM PACNONDMCHEH COBEPIIEHRO HE MEHACTCH,
4 A8 NoAAYH MUTaTedLHBEX coqaen WHPHHA KAHABKH BNOJHe I0CTAa-
TO4HA. ¥CTpoicTBe GOACe LUHPOKHX KauvaBoOK BOOOIME HeBLITOAHO,
1150 3TO 34CTaBAACT {IDUKAYHBATDL COBL‘)[JLLI&HHD H3/JHUIHHE, VBEIUYIEH-
HBtC 00BeMbl pacTBOpoB. QEHHAKOBLIE pasMepLl KEHABOK H IIPOXOJA0B
1L OAHHELKOBD: UﬁUp}’ﬂ{JBallHL‘ X "HamyTcA Banbodqaec BLIMOJIELIME H B
1OM QTHOWICHHY, 9TO 3TOT cnoecd MO3RONLET B cayyae HElIlOdHOCTH
vepeavBale TIoCaJKyY B HILX paCTelini. BoIHIPLIBATE BPpEMA 075 NOA-
palgsaliig noBUH paccaibl, 2 B HYAHBHA MOMeHT Ge3 ymepfa nas
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NPOM3BOACTBA OCYWIECTBARTL MenkHit pemont. Hakonen, onanakosoe
oB0pYAOBaHUE KAHABOK MO3BONACT BAPbHPOBATh DaiMellleHHe pac-
TeHHH, COBAHEATh KaHABKH NPH KYJALTYpe CKOPOCHENbIX MITAMGOBEX
COPTOB TOMATOB HJH, HAKOHEW, TPOHIBOAHRTE CHJOWLHYK TOCAAKY
pacrenunii, B sToM citywae npoxoaMTh MeXAY PacTeHHAMH MOWHO MO
GeToHHOMY GOPTHKY, pasfennoueMy KaiaskH, [1py paGore B aaumu-
IIEeHHOM TPYHTE CIIOWINAA TT0CAAKA Uedecoofpa3da NPH BHTIQHKE
3eJIeHH M JyKda H2 [epo, BHpalHBAHHHA paccaisl, 4 TaKXe canara,
peanca M APYTrHX MeJdRHX pacTeHHil. '

flogoGran ycranoska Oewia MOCTPOCHA AJA HCNILITAHHA Ha SKCme-
pumentaabroll Gaze Buoaoruueckoro wucraryra JleHuHrpaickoro
yunsepcutera {puc. 20, 4). ¥cranosKka pacnonoxena moa OTKpH-
THM HeboM. Pasmepw yeTanobxk Obnn BuiGpann He CAYUEHHO, OHA
ARAANACh KaK Onl parMesToM CTAHOSPTHOW TENAHLLI CHCTEMDE .
Agopatcroro JleHHHrpaJcKOTO TeNMJHYHO-TIAPHUKOBOrO KOMOWHATR,
OfiopyAYeMOi oA TPaBKAHYIO CyGUpPPUrauuoHHY0 KyaeTypy. Pas-
Mephl Temaaun 102 > 18 &, BAoJb OHA pazjiesieHa CPeLHHM MPOXO-
JOM, TION KOTOPBIM CKPHTA TPAHLIEA ¢ KOMMyHuxauuamu. JaHHA
KAHADOK B Hallefl YCTAHOBKE, KOTODHE MEl IPERNOJArZeM Paclono-
MHTb B MONEPEYHOM HANPABJASHHH OT CPEAHHHOTO NPOXOAA K CKATAM
KpoBNH, 6biTa paBha § m. CTounklli 62K A  pacTBOPOB, NPHMbI-
KalHl K 'nonepeuHKM CTEHKAM K2HAROK, COOTRETCTBOBEJ TOHHe-
A0 ¢ KOMMYHUKAUMAMY, DACOOACGKEHHOMY MOJ CPeAHHHBIM  NPOXO-
AOM TelaHLEL,

. ¥Yxoj 3a pacTeHuaMy B NpeAnaraeMoli  ycTAHOBKE OYeHb He-
cnoxen. B cTouHoM Gake, xoTopwii umeeT pasmepust 1 XX 13X 3,15
Ha BOACNDPOROZHCH BoXZe mpHroToRAsfeTcs 2,85 r nuTaTeapHoro
pacTBOpA. 3TOT MHTATENAbLHHI PAacTBOP nojaeTcs LEHTPOOEMHMM Ha-
€OCOM IO TPYGaM B 3alUHTHEI® KODOOKH, DACNONOMKEHHBIC B YAAJeH-
HOM OT §aKa KoHlUe KaHasoK. Bcero ana zamoguendn NATH KaHABOK
HYKHO nogaThk 1,9 3 pacreopa, mo 380 2 B xamayi Kauasky. Takum
o0pa3coMm, B 0ak BMelllaercsd MOAYTOPHEA No 0OGbeMy 3anac pacTBOpa.
Kax ToALKG ypoBeHb pACTBOpPA B KAHABKAX AocTarHet 18 cu, aaMmul-
KaTCA CTOUHBe CHOOHL, UEHTPOOEKHNWIH HACOC BHKIIOUAETCHA, M
PACTBOP CAMBAeTCH o6paTHO B 6aK, 3a HckiwdenueM 70 1, KOTOpwIe
PACXORYIOTCA HA ¢MAuHBaiHe CYXOTO TpasHi. YBIaKHeHMe TpasHA
NPOHUIBOIUTCS A0 TIATH Pa3 B CYTKH, H KaXKALH pas pacxo] pactTso-
pa 6yler Bremwello 3aBHCETH OT HCNapeHusn BOAR pacrerusmH. [Tpu
XOpolleM TPABOCTOE B HAlleH YCTAHOBKe 32 JRAPKHH NeTHHEH IeHE HA
OTKPHITOM BOSAYXe MCNAPANOCh 40 5 4 BoAR ¢ b M2 KAHABKH (B Ten-
AHLAX A0 3 4 Boab ¢ 1 a4? crennima)l.

B 1957 u 1968 rr. Bce XAHABKH Halleil YCTAHORKH 3ACAKMBAIUCH
OBOUIHEIMH pacTeHHAMH. Tlpoxoaoe Meidy KaHABKAMH He ocTaBa-
JAock. PacTeHna pocau Xopollo M AajH BLICOKHIt ypowall, a cama
YCTaHOBKA B TeXHHYECKOM OTHOWeHHH paGoTana GesorTkasso. B ka-
Hagke ¢ kaBaukamn (11 pacteduil), Mofoaas paccaja KOTOpuX Ohl-
Ja BRcaeHa B rpasufl 2 VI, x 13 [X Guao caro 44,12 ke naogoe
IPH CpefiHeM Bece KaXAoro nacia 1,45 xe. Tlpu mepecuere na 10 a?
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Puc. 20. Cxena ycTAHOBKM 1NA DWPIMHBAHMA DICTEHME B Temmuax Ha rpaBud
0o cyGUppPHTAILHOKHOH CHCTEME.
A - FETANOHKA AIKPUTOTO THAA, 5 — YCTIMGDKA OTKPRITOCO THOE; [ — KavauKH, RANOANREMME Fpa-
BHeM: 2 caudnoie Kupoikn; 3 — apedasiiie TpyOu; 4 — Gak Wi DHTATEALHOTQ  PacIAODE; 3 —

UCHTRORCKIIT  BLCDE,  # — TRYTE, NOANOWNE NHTATEILANE PacTHOP: 7 — chhsame CH$OHM; & -
VAR DURCPRIEH WeAgE; § — WACTHA, IAXPEIGLIGWEH BuK.
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370 cocTapaser okono 78,8 ke (mepecuerHnfi kosdppuunent 1,787).
Kamyera Ne 1 (18 pacrentuft) 6hna Bricameda paccagoit 15 VI. ¥po-
kali KOUHOB ¢ OXHOH KAHADKH, chaTeil B Mepiox c 10 IX mo 2 X,
Becua 56,84 ke, uto coctandaser 101,5 x2/10 2. MaxcumansHHit Bec
KOUHA npH TakcH MNOTHOH mocajke pocthral 4,91 ke

Ouenk xopolMu#  pesyapTatr OB MNOJYHEH ¢ KapTodeaem,
B 1957 r. B oany u3 kanazox 20 V 6elno puicaxero 26 npopolileHHBX
kayGrer waproena [lpuexynvoxnfi. Kyerwr ObIM  BEIKOTAHE
31 VIi, xorza Gorea Gpwia enle copepwedHo 3emeHo#, Hecmorpsa
Ha 3710, 6BL1C colpaHo 36,61 xe KayOelt, uTo cCOCTaBJIseT OXOND
65,0 £2/10 m? Cpenunit pec wiySued, CHATHX ¢ OAHOTO KYCTa, 0O+
crapian 1,4 ke, MakcHMaaptbili — 2,1 k2 H pec HAHOGOJMEE KPYITHOTO
kiaylus — 420 2 Tawoit ypomaii parnero Kaprodens mog JIeHuu-
FpagoM MOMHO CYHTATE OQUEHL BLICOKEHM.

Uepea naTe fHe#l mocle yOOpKH Kaprodelds kadHasKa Ownpa 3a-
ceqgad penncoM. Bexoaw!r GHTH ovend apyxumie. COop ypoxkas Ha-
ganca eubopouno 7 IX w npopomxancs o 24 IX. Beero 3a ato ppe-
MA Ge1o cobpano 7,84 k2 uHCTHX KOPHEIJIDAOB, 94TQ TIPH NepecueTe
Ha 10 m? cocraBaser 14 k2.

B konuec mas 1958 r. Bcxa yeraHopka cmaclis  §mila  3acaxeHa
xaptodeneM. HecMoTps HA HeSAATONPHSTHLIC MOrOAHEE YCAOBHA,
ypomai Sua cobpaK Takxe 3HaudrenwHefl. Copr [lpRexyaecenii,
paxonaunsii 13 VI, gan ¢ opnoit kanaskn 35,7 k2 xayGueit Ipn
cpefHeM ypomae ¢ Kycra 1.4 we u maxkcumanwioMm 2,0 k2; copT
Tlayas Barsep, suxonaunumit 29 VIII,— 35,5 2 npu cpenBeM ypoxae
¢ Kycra 1,5 u MakcumansuoM 2,1 xe. Copta Bonxoecrufi u Jercko-
CeNbCKEH Obn BEIKONAHH B ofkH AeHb — 9 IX; onn maam mo 39 ke
KAyBHel NpH cpefiHeM ypomae ¢ kycra 1,5 ke m  MAKCHMAJBLHOM
2.3 xe. B nocnennem caydae ypoxal nipu fepecueTe COCTABAAR OKO-
Mo 70 k2f10 m2

PaBoras ¢ OnHCAHHOR YCTRHOBKOH, Mel yO6eAMJHCh, YTO OHA
npocta B ofpallleHnd H yCToliukpa B paboTe, pHAKO HAM KaiKercsd,
HTC A8 KPYOHRIX YCTAHOBOK Ayvlle NPOEKTHPOBATH OTKPHTYIO (M-
CTeMy, B KoTopo#i mogaya ¥ OTBeAeHHe pacTBopa DOyJeT oOcyluect-
BNATLCA NO HKefofaM. TaKoe H3MeHeHHE NPOEKTa YIRINEBHT YCTa-
HOBKY, VIIPOCTUT YXOX 32 Hel M, HaxoMel, COXPATHT pacXor Tpyo H
3neKTposHepru# (puc. 20, B).

ITpu yeTpoficTee OTKPLITOR CHCTEMBI PACNONMKEHHe H PA3IMEDH
KaHABOK MOTYT He U3MEHATBHCA, HO YCTPOMCTBO 3ALIHTHHX KOPOOOK
B HUX AeJaeTCH YiKe HeHYKHBIM. 3allliTHHe KOpoOKH B AAHHOM Y-
yae 3AMEHAIOTCA Y3KHM NOAepeuHM xelobom wrupMHck B 20—
30 cu u rayGanol B 30—40 ca, XOTOPEIN NPHAMBIKAET K MOTEPeUHEIM
CTEHKAM KARABOK [JAs BHpawusanus pactednit. Ms storo weaoba B
KaXAYHW KaHABKY NPOXOLAT OTBEPCTHH; B OTBePCTHe BMA3EIBACTCR
NeMEHTOM KGPOTKKH OTPe30K BOACHPOBOAHOH TpyObl, HA KOHEL, KOTo-
poif, NPOCOBRIBAOIIAICA B KAHABKH, HAleBAeTCs ApeHaMHas TpyOKa.
3T0 YCTPORCTRO NO3BOAACT Te KANABKH, B KOTOPHIX He BbIpanin-
BAIGTCA PacTeHHA, OTKAKYATL OT O6lUeH CHETEMEBL, 3aKpbiBAS OTBLP-
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CTHS B8 TPYOKAX ZepeBAHHBIMM HAH Pe3HHEOBLHIMKE 3J4CAYUIKAMH HAH
KOJNAuKaMH.

Tlpu stoli cHeTeMe TIHTaTeNbLHLML DACTBOP TaKiKe HArHeraercs
HeATpoSeHHEM HACOCOM M3 CTOYHOTO 6AKA, PACIOAOGKEHNHOTO IOJ
seM/ell, HENOCPEACTBEHNO B Xeaoh, OTKyla OH CaMOTeKOM DacTe-
Kaercs mo BceM KaHapkaM. JaHna nomawited TpYOH HACOCA MOXKET
GLITL NIPH STOM KPaHiie IIHUTOMNOHK, ¥ NOTCPS 3HEePrHH, ReoOX0ANMOi
4NA NpeoAoacHHA conpoTHeAeHHa TpyGonpoBona, paKTHUeCKH CBe-
Rena K nyqio. Korga ypobens MHTATENLHOrD pacTBOpa  AOCTHIHET
HY#HO{l BLICOTH, HACOC HOJHEH ABTOMATHUOCKH OTKAIOYATLCA.
OanoppeMeRto DOMKHA OTKPLBATLLA B EKelofe 3acN0HKA, uepes
KOTOPYIO DACTBOP HAuHeT CTeKdrs ofipaTHo B Gak. Tlpu BRIOYeHWH
Hacoca 3Ta 3achokka sakpoisaercda. JHo Xenofa nenaerca HRXe
OHA KAHABOK HA 5 cM, H NPH HAAKYHH B HHX HAKJIOHA CTeRaHHe pac-
TBOpa GylerT AGCTATOMHO MOAEEIM.

OTpHITAA CHCTEMA, ¢ HAllelk TOYKH 3peHHs, ARAseIcH HanGonee
COBEPINEHHOH M3 BCEX RpPeAfOMeHHBX B HACTOAlEe BpeMA YCTaHO-
BOK. Mul HAcTOHYMBO PCKOMCHAYCM HCTIHTATEH ¢¢ B TEMJIHLAK,

Ho cux nop d3anaranucs oSUIHC NPHHUHOH YCTpoHCTBa YCTaHO-
HOK AJfl BHPAIlUBALHA PACTCHUN B rpPaBRHHCH KYALTYPe B  TeNAH-
uax. Ha puc, 21 npusoantca nonxas cxema, B KOTOPOil NPEAYyCMOT-
peHa yacTHuNas E8TOMATH3IAUMA MPHFOTOBJEHHA ¥ TNOJAYH TIHTA-
TennHoro pacteopa (Kopfyr, 1939). Cxema aTolt ycTaHOBKH paapa-
Gorana OTAcAOM MCXBHM3ZMHH 3allullienHoro Tpyuta I['aasHoro
KOHCTPYKTOPCKOrg GI0po NO MeXaHH3ALUHH OHOLWEBOACTEA B COAPY-
mecTBe ¢ HayuHo-HCCICACBATEALCKHM KHCTATYTOM OBOUIHOTOG  X0-
agitctea (HMHOX) v BricTaBkoll gocTHKeHHA HAPORHOTO XO033-
crea CCCP (BJHX). Dra ycranoska ocyllecrilena B 1958 r. B
coBxo3e «Temnnyusiit» na naowana 600 #%. B Tennuue BMecTO Cpan.
Obiny yeTpoeHbl B MONEPCYHOM HANDABJNEHHH MeNe3ofeToHHHe Ka-
HaBxH AAuHOf 513 ca, wepHHodl 70 ¢m B Bricotoit 25 cum. Beero B
TEMIHUE PASMECTHAOCL 72 KAHABKH, KOTOPHE CrpynmupoBanel B
4 cexnuu no 18 B xaxgol. Bee ceKnHR NOATONAMIOTCA OBHHEM B TeM
HKC THTATCABILIM PACTBOPOM IIOCACAOBATENBHG, YTO MO3BOAHAQ 3HA-
YHTEARHO COKpaTHTh o0beM BafacHnX Gaxos,

PaGora ycTaHoBKH oCylUlecTBARETCA caeayiownm nyteM. Heob-
XOMHMOC KOJHYCCTBO XHMMHKAMHE 3acHnaercs B §aukH, KyLa H3 BO-
Aorpcinoro Gohacpa mogaercs Tennan BoJa. 3AeCh MPHIOTOBAAKTCH
KOHUCHTPHPOBAHHEIE PacTBOpPLy CoJel,

Bak aqan npuroToBAeHds u XpaHeHdHf DHTATeAbHLHIX pACTBOPOR
0fopyLnBaN NOMIABKOBLIM pevic. [Ipu AONHMKCHHM B HeM  ypoOBHUst
pacTBOpa peqe 2AMBIKAET JEKTPHUYSCKYIO LEMb H OTKPHIBAST 3JIeK-
TPOMarHHTHEC 3aTBOPR ¥ GAYKOB C KOHUSHTPYPOREHHHIMH RACTBO-
paMu conch H sojonposofa. Boaa H ROHUEHTPHpPOBaHHLIC PACTBOPEE
CONIEl B 32840110M cooTHoWennu nocrynalot B Sax. QanoBpeMeHHo
BruoyaTes Memwaaki. o AOCTHMEHKM MOCTONHHOrO YPOBHS pac-
TBOp& B GaKke nonaaBKusor peIc 3aKpbBIBACT 3aTBAPLI X OTKAIOYaeT

apRraTedas.
Ited
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IuratencHuil pacreop #s 6aka B KAHABKH NOA4ETCH [0 UETHIPEM
TPpYSONPoBOAM, PACIOAOKEHHBIM B TOHHEE 0L UEHTPANABHHM TPO-
x0fcM Temauus, Ilomaua pacTBopa TPOH3BLAMTCA OTAENLHO HA
KaxAyio CeKUHI HEeNCCPCACTECHHO B APEHANHYIO CHCTEMY KARABOK.
IlporpamMa nonaun pacTBOpa H NOCAEJOBATENBEOCTL  BRIOUCHHA
CEeKLUHHA OCYIIECTRASETCA TIPH NOMOIIM KOMAHAHOTO annapara. Koraa
YPOBCHB PACTBOPA B KAHABKAX nogHHMaercsa Ha 12 cum, cpabaThipaer
PerynstiTop YpOBHA, YCTAHOBICHHLIHE HA KaXJofl CCeKUHH B OAHOA H3
KaHIBOK, BHIKJIOUAKTCA SMEKTPOHACOC M JASKTPOMATHHT pacnpeae-
JINTENbHOTO HUAHKAPA, H PACTBOP H3 KAHABOK MAUHHAET CTEKaThb
obpaTtHo B Oak.

OGpaTumiil CTOK pacTBOpa MPOHCXOAUT N0 TOMY IKe TpyOonposo-
LY, HO pacTipeae/uTeALHEN LUAJHEAP NO3BOJAET HANPABATL PACTBOP
8 6ak, MHEYSA HAacoc. ITo AacT BOIMOKHOCTL, He AOMMEASCH MIONHOTO
CTOKA paCcTBOPA W3 TIPCABAYULCH CeKIIHH, HANMPaBHTL €0 B Cde-
AYIOUYI0 H TCM CAMBIM YMCHLUIHTL OOliec BDeMdA NPOBEAeHHMs ONe-
paunu,

Ecan noaxapMaupaTk paCTcHHA TPH pasa B CYTKH, TO U3 TpeX
TOHH MUTATCALNOTO PacTBOpa, NONABACMOTO A  KaMKAYID CeKiHio,
25% ocTacTca B KAHZBKAX; TAKHM OOpA30OM, Ha OOMH MOJHE Ha BCIO
TelNHLY pacioayeTca okoJMo 3 47 pacTBopa, a 3a MeHs — 9 Ml

¥YcTanopKa OpWla MCTIETAHA W Jafia  yAOBJAeTBOPUTe/bHEE pe-
3yabTaTe. OHa BNONHe MoMKeT OHTL NPHHNTA 3a OCHOBY NpPH AAlb-
HeHWHX yeosepUleHeTBoBAHKAX. Hellb3a He moXKaNeTh, 0MHAKO, UTO B
CXeMc HHYCTC He TOBOPHTCA 00 OCyllecTBIeHHE NIOANOYBEHHOTY ofo-
rpeBa TeN/HU, KOHCTPYKLHA KOTOPOTC ABARETCE B  HAcTOsilles
BpeMs OJHHM H3 Y3KHX MeCT TIpH DepeBCie TENJIHI Ha TPAaBHEHYIO
KYyALTYpy. Ofbiuve TpySu AN MOANOYBEHHOTO OOOFpPeBa Ha MeTp
3AHANEBAIOTCA B 3CMAI0 TEIJHH, H HX TPH NCPHOIHYECKHX PEMOHTAX
NPHXOAKTCA PACKANLBATE. TIPH yCTPOHCTBe “aCTC PACHOAGHMEHHBIX
HOTOHHBIX KanaBox K oCoDEeHHO MPH HAJNHYHK CAAOUHGrO GeTOHHOIO
HACTHAA PEMOHT NOANOYBEHHOH OTONHTENLHOH CHCTEME! CTAHOBHTCH
TPYAHO OCYWeCTBHMEIM. [N pellleHHs 3TOTG BONPOCA HYMHBY COe-
UHAALHBIC HCCACADBAHHS.

Ham xaseTca, 4To YK232HHYIO TIpo6lieMy MOXHO PeMIBTh HJH
NYTeM YCTPOHCTEA NOA TCAAKILCH HefoMBIIOTe NOABAAA, T. €. oborpe-
BACMOTO BU3LYINDCIC NPOCTPAHCTBA MEMAY 3eMJACH M GETOHHBIM NMO-
IOM TEMAHUH, HIH PasMellleNHeM OTONMTEJBHEIX TPYO B MydTax,
MPOTAHYTHX MEMAY CNCUHAABHBIMH TPAHIICAMH.

3aKanuuBaA PACCMOTPRHIE YCTAHOROK, PEeKOMEHAYEeMbX 115 cy0-
MPPHIANHOHHON KYALTYPIR PACTENHE B TEITHLAX, WeoGXOMRMO OTMe-
THTL, 4TO BCC OHH MOIYT GHITh HCOOAL30BAHLI OAA BHPANIMBAHHEA
paccaar. B sroM caydae nmpopoCTKH, BMPALURHELIC B NEeCKe HAH 3
GHIAKAX, MIKRPYIOTCA B FANHAHLIC FOPUWOYKH HAH B CTIELHAJLHRE
N3KEThl, NATUTHCHNBIE ONKJAKAMH, CTPYMKAMH, NECKOM HJIH MXOM,
cMettannny ¢ Tophom, I'oplilouky  yCTadaBARBalOTCa B CTEAJAKH
NAK B KauaBRY, AN DX 3aKaNLBACTCA B TPABHit Tak, YTOGL TOAHH-
MAIOULTHER ITCPHOAINCCKY YPOReHE PACTBOPA B CTEATAMXe HAH Ka-
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HaBKe CMaYHBAR CONeDKUMOE FOPIICUKA A0 HYMHOK BhcOTW. Ecns
ropliok rAy6oKo 3aKonad B TpaBHit, To pacTaop GyRAeT NMpOMasuBaTh
ero CoflepHMoe JOBEPXY, eClH FOpIOYEK NOAHAT, TO COAEpHHMOe
€ro GyjgeT YBNAMHATLCS TONLKO y AHA. Pexkum crennaxa npu sToM
HH B yem re Gyger Hapylled, u paccagy MOXHO NoApalMBaTL B
TETWTHEE HApALY €O B3POCJABIMH PACTEHHAMH.

IIbiPAlI.lHBAHHE PACTEHHRA B 'PABHH B OTKPBITOM T'PYHTIE

TTpHANUNE KOHCTPYKLHH YCTAHOBOK ANS BHIPALIMBANHMS pacTe-
HHil B rpaBHH B YCROBHAX OTKPLITOTO CPYHT2 OCTANOTCA TeMH e,
YTO H ONS TERAHU. 3Aech, OAHAKD, B PACTOPMKEHHH 3eMJiefenbla
HMeeTca MHOPD MeCTa, 3KOHOMHTL koTopoe OGeccMHcNenHo. Buros-
Hee M03a60TAThes 08 YAOGCTRAX IKCANYATALHH YCTAHOBKM, 4 TAKKE
NpeAyCMOTPeT: CHeli(PHKY BHIDALUIHBAHAS PACTEHHA B  OTKPLITOM
TPYHTe M TNpexje BCero BO3MOWHOCTL 3aTOMJIEHMS DACTEHHE A0M-
AAMH. JIHBHEBMe JOHKIAN MOTYT 3aTOMUTE H NOTYOHTE PacTeHUs UMM
HacTONBKO pasGaBHTh 3aMacHHe THTATeNbLHEE PACTEODH B CTOMHEIK
6aKkax, 4To CACAAIOT MX HeOpPHTOZHEIMH A5 HCIONL3OBAHKUA,

Creuudnreckum 3nech OYLeT npemAe BCero PACNONOMEHHe Ka-
Hapok. Paccrosiue MeXny HAME BHTOJHO AeJAThL MOWHPE AAa TOTO,
4TOGH MMeTh BO3MOXHOCTE MPOEXaTh MeXAY HiMH, ATs  NOXBO2a
CTPOHTeNLHOTG MaTepHana, rpasus, peMonta u T. A. [lo peeit pepost-
HOCTH, HX HYXHO NJIAHUPOBATH TAK, KaK o0uuHo MIAHHPYIOTCS nap-
HHKOBH® XO3AHCTEA, KOTAA MEeXAY Kaxjao# mapol napy6Heil ocrae-
AASTCA WIKPOKaA AOPOra, Mo KOTCPOH MOMKHEO IPOEXAaTe HA TPY30BOH
MallHHe, i

Finaxce Mbe NprBOAHM HeCKOJEBKO NPHMepoB YCTpolcTBa Las cy6-
HPPHIralHOHHO# KYAbTYPH B OTKPHTOM [pYHTe, B3RTHle M3 pador
HecheoBaTebCKHX yupexaennii CLUIA.

Ha puc. 22 nokasana cxeMa ycranosss Jlaro » ApyGe, B artoit
YCTAHOBKE [MHTATENbHHA PACTBOD NGAAETCA CAMOTEKOM H3 HANGDHHYX
Garos. Baku uMeior pasmepul 13,5 X 0,75 u n suicory 1,8 4, BMeian
18 250 4 nuraTenskeoro pacTeopa. OHH ofcayxubarT 9 KAHABOX, KO-
TOpBle NOCTPCeHE HA GeTOHA, NOKPLITH  M3HYTPE achaibToM i
uMelor 30 m B pandy, 75 e B Wupury y 19 cut B rayGxdy. Toawmua
cTeHOK Kanasok 10 cm. Mew Ay kauaskaMm oOCT2BJCHLI MPOXCIM.
Q6beM nycTHX Kanasok pased 38 500 1, O6bem pacTBopa, Heolxo-
AHMEA A8 HX 3aNOMHEHAA 70CAC HADHPKH TpaBHeM, COCTABAACT
npubnnanrteasno 40%, 1. ¢. 15 500 1. Takum ofipazom, BepXHHA HA-
nopHblll 62K HMCCT JOCTATOMEYW CMKOCTL AJf OLHCBPCMEHHOTO HA-
MOAHEHAR BeeX RAHapoK. o HanoaHeHHS KAHABOK MOXHO TIDEBA-
pHTeABHO NepekayaTe B Hanapeui fak Bee norpelHoe KOMHYECTBO
pacTeopa, MoxHO NOCTYNATL A MHAYE: NOAACPKHBATL B HANOPHOM
fake nocrofHHoe paBaeHHe nopagka 15—30 cx poasiHoro cronfa.
B atom cnyyae Hacor GyXeT Bce BpeMA T0AKAUHBATL PACTBOP B Ha-
AOpHLIL BaK, 2 caM GaK MOMXKCT HMCTL JHAYHTCALHO MEHLINHA pas-
Mep. TldrateabHelil pacTBOp NOCTYNRACT B 3aIUHTHHe KOPOOGKH u no
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ApelakHoil CHCTeMe pacTexaeTcsl MO BCeH MIHHE KAHABKH, Buxoa-
HOC OTBCPCTHC APCHAXMKUOH TPYOKH BO BPeMSA HAMOAHEHHS KaHARKH
PacTBOPOM 3aKPHIBAETCs KOMIAYKOM Han npodkoi. Mocne wanonwe-
HHS KAIABKH IO WYMHIOro YPUBHS BLIXCAIOC OTBCNCTHe LDEHANKHBIX
TpY0UK OTKPMBATTCA, M PACTBOP BHTeKAET B 00UINR CTONHBIA KaHATR,

Puc. 22, Cxema yeranoekn Jlaro pag rpaeulinoll KyasTYpuw pacTesil B OTKPHITOM
rpyute.
A, B-- Rampnue Gakn; B, I' — crivame Gaky.
1 — mavae; 2. 11216 ;7 — agwaTine kopolkh: 4 — TpyBH ¥ manopau
Gaxam; 5 - croliee TRyin; § — prr;m NAN nepeMelwnsdHAY PACTEOPS; 7y § — cTounsle TpyOu (de-
Taab); § — Kopolks, peryaHpyOLan CTOX PacTBopa.

KoTopeiH uMcer Anuuy B 13,5 a, iwmuprey 30 cu U ray6HRY — ¥ KOH-
nos 16 cx » nocpennde 20 cx. Takum o6pasoM, BHTEKAIMYE H3 Ka-
HABOK pacTBop GyAeT cofApaTecs B UeHIPe KAHAMA, T YCTPOeH
KONOACL C TPEXXOAOBHM KPaHOM, KOTODHEA no TpyfaM MOMer Ha-
OPaBiuTL PACTEOP HAH B cTOuHbIC 6aKN 4R XpaHeHHd PACTBOPA HAH
B KaHaMsaumo. B vactHocTH, B KaHANH3AUMID HATPABNSeTCA BOZA,
nonajawmilas 8 KAHABKH BO BPeM$ CWIBHOrO JROMCAA.

Crounpic Saki yeTpocilel B 3eMAe K3 GRTONA H TAK Xe, KaK i Bes
CHCTEMA, H3UYTPH NOKPEITE AchaabToM. CTOVHEC GAKH UMEHT ATH-
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Hy 18 m, wapuny 165 ca n raybuay (85 cx; onn ememaror 37 000 2
¥ MOMAH Gbl OOCAYMHBATE IBOHHOE KVIHUECTEQ K2HABOK. CTOUHBLA
Gax paziened MO ANHHe HA JBe YacTH, 4T0 OdeHb yaolHo ans pabo-
tbt. Hanuune aanacnoro 6aka Mos3poffieT 3apaHee NPUTOTOBRHTh CBE-
XKHUH OUTATeABLHBHL PACTBOP, HE TOPOMACh HCNMPABHTE COCTAR CTAPOTO
PaCcTBOp4, NepeMelllaTh KHAKOCTH, MPOH3BECTH NPH HAA00HOCTH pe-
MOET, He OCTaHABARBAA PAOOTEl CHCTEMEBl, HCOHTATL NPEUMYILECTRA
LBYX pasAHYHbX pacTsopob B T. A. Pastenen HafRoe ¢ 30k Xe
Hensi H HANOPHBME 6AK, H3 KOTOPOro NpH HAAOGHOCTH NHTATENbHLIA
PACTBOpP, MHHYS KaHABKM, MOMHO BO3BpallaTh B cTOMHbIR Gak. Cu-
CTeMa XOPOLIO NPOoAYMAHA, yIoOHa A4S NPOBeIeKHs ONHLITOBR, HO
oYeHb TPOMO3IKA H ANA NPOH3IBOICTBA AOAKHA GHTL MOJePHH3IUPO-
BaHa. JT0 Npollle BCerD CASNATh, YBETHIHE UHCIQ KAHABOK, KOTOPLR
MOXKKO 6b10 6t pa36HTh HA CeKUHH No 9 KAHABOK B KAWKJAOH H NO-
<JeJOBATENbHO YBAAKHATE pacTBOPOM. TTockonbKY Bech UMKA JAMT-
cs geero 30—40 mum, MHCTO TAKHX CEKULHA MOMHO ObWlo Gh  JA0-
BecTH g0 4—6. Bea yeTaBopKa Morna Gl 0GCAYKHBATLCA OAHOR H
TOH e CHCTeMOHR CTOYRHX GAKCB, 8 BePXHHE HANOPHBIA GaK MOXKHO
G0 OH Zame YMeHBINHTE B 00baMe 23 C4eT NOAKAYHBAHHA DACTRO-
pa H3 CTOYHHIX 6AKOB BO BpeMs HaNOAHoHHA kKaHaBok. Hacoc B srofi
YCTAHOBKE 3aCacHBaeT pacTbop uepes TpYGy AuaMeTpoM 15 cu o
Haraeraer gepe3 Tpy8y B 7.5 ¢# pu CROPOCTH mogady okoao 500 4
B MHHYTY.

L pyroft npHMep OTKPHITOH YCTAHOBKY, pazpaloTaHHON C.-X. OMHIT-
Ho#t cTaHuMen yHueepcHTera Ilapielo, npuseZen Ha puc. 23. B stoit
¥CTAHOBKE MATATEALHHH PacTBop M3 HamopHora §axa MOCTYIAET B
Kanapxi no weaobam. JKenofa umetor 3 whpuny 30—40 en n opu-
MepHO TAKYW e rayOuay. Ho menofa HMeeT YEAOHH B CTGPOHY
<TOUHOTO 6aKa, paCNONOXEeHROro nog zeMell. Kanaska pacnono-
KeHel o oGeHM CTOpOHaM eaofa u nMewT 30 4 B AAHRY, 90 cu B
wupnay B 20 ¢ B rAyGHRY. MeXIy KanABKaMH OCTARAAIGTCA WHPO-
KHE NPOXoAbl, papube O WHpHHe kKanapkaMm (90 ca). JHo KaHaBox
HMEET YKMOH K ueuTpy B 250—50 mM H VKNOH N0 AJUHG B CTODOHY
mxeaoba B 5—10 e,

JKeno6 coemnHeH ¢ LpeHAXKHOH CHCTeMOH KaHABOK OTBEPCTHSIMH
AuaMerpoM B 10—15 cu. Ao wenofa ponxuo GuITE HHMKe JHA Ka-
BAPKH He MoHee 4YeM Ha 5 M, 1-1'1‘05]:1! BECh p&CTBOp H3 HHUX CMOT CTe-
KaTh B cTountlt 6ak. Bokopbie cTeHKH xe106a Takme BBIEOLNOG NPH-
MOAHEMATL HAA CTeHKAMH KaHasok Ha 10—15 ex Tak, utofur pac-
TBOPD B KAHABKR MOMHO GI:I.."IO NoaaBaTh 04 HEKOTOPHIM JaBJeHHEM.
HKenol MOMKET 0CTABATHCH OTKPHITHIM HJAH 3aKpPHEIBATLCA CBEPXY Jé-
PEBAHHHMA, METAMIHYECKHMH HJIH XeAe300eTORAEIMH NIHTAME.

Jlas Toro uTO0H HANpABAATE [BUMKEHHE pPACTBOPA B HYXKHYEO
-CTOPOHY, B #eJ06aX yCTpoeHbl 3aC/IOHKH MAH MaJeHbKHe No3Hbie
BopoTa, Ha ¢XeMe MOKasano ABOe TakuX LINKISHLIX BOPOT, TPHUEM
pacmooXenb OHH OKONo CTo4HOrO $aka aax pacrsopom. Ecan eee
A03H 28KPHTH, TO NPK OTKPLIBAHHH BeHTHAA ¥ Hanopnore Gaxa
PACTBOP H3 HETO NOHAGT B CTOPOHY KAHABOK, PACH0AGHCHILIX B0 00¢
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cropotbt Hanoprory Gaka. Korga KanaskH OYyAyT 3aTONHeHW Dac-
TBOPOM, IUNKO3L OTKPOIOTCA, H DACTBOP H3 HHX MOTEULT B CTOUYHMA
Gax. ITpu Hazo6HOCTH pAcTBOP M3 KaHABOK MOMKHO CMYCKATh MPAMO
B KaHaNu3alHWIo, NepeKpuBan TpeTHft WIN03, BeNYWHE K CTOUHOMY
Gakry, uTO Ha cXeMe He YKa3aHO.

aK d BO BCeX KPYNHBIX YCTAHOBKAX, 3IeCh BHIFOQHO HMeTh He-
CKOJIBKO CBMUCTOATEBHBIX CeKUHH, 0CofeHHO eCIH OHK  pacnona.
F4i0TCH ycTynamd. B sToM enyuae pacTBOp H3 HamopHero 6axa mua-

Puc. 23. Cxema ycTanoBkA 148 rpaBuiinofi KyJIBTYPR pacTeddid, paszpado-
TAHHAA C.-X. OOMTHOH cranuuell ynusepcureta [lapivw,
J — XAMABKE ¢ rPIBHEM; £ — IPONGIH MEMLY KERSBEAMY; 3 — HANOPOME Sak; § — sennbs;
& — WAKSHLE BOPOTA; § — lacoc; 7 -— BeHTHAS.

MpaBJAT CHAYAJA B KAHABKH BEDPXHEI0 YCTYNa, OC/E HX HanojHe-
HHS TOT )K€ PAcTBOP COYCKZIOT HA CAEAYIOWHA YCTYN X T. I. BIVIOTH
20 ¢nycKa ero B cToudbil 6ak. CTPOHTh PEKUMEHAYETCA CCKUHK H3
25—50 xauanox, oficayxuBaeMuXx OIHUM of6winM weaoGoM. Tlpu
PACNONOMEHUH YOTVIIAME Kamaas CeKIHA JOMKHA PA3MEILATHCH Ha.
30 cam umxke apyroi. Kampmas cexuns 8 B0 ®aHAaBOK saHuMMaer OpH-
Gaxautensio naomans B 0,4 z2a.

Ha puc. 24 npencrasnaena cxema 3aepsiTofl yeranosku emna.
OcobeHHOCTE ee 33KMIOUdeTCA B TOM, 4TO HANOAHEHHe KAaHABOK Dac-
TBOPOM TPOHCXOAMT B Hell [0 TeX [op, TIOKE He 3aMKHYTCS aBToMa-
THUECKH JieHCTBYIOIHe CHGhOHB, PACHOACKeHHBEe B 38LUHTHOW KO-
pobKc HA NMPOTHBOMOJOKIOM KOHile KaHABKH. Kak TOAbKo cHdOHI
3aMKHYTCS, PACTBOP HAUHET BHITEKATh W3 KaHABOK, # Hacoc, Kore-
PEIM OH NOAACTCA K3 HHMHCTO CTOWHOTO 6aKa, MpexpallaeT cBOW pa-
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Gory. Ha cxeMe npeficTanfedd KacKaluas YCTAHOBKE, HCHOAL3YIO-
uas notorai peased MectTHOCTH. Fla chdona xanasok, pacnonomen-
HEIX Ha BepxHeM yCTYMe, PACTBOP MOMANAET He B CTOYHEIJ 02w, a B
KaHaBKH BTOPOro YeTYa, pacnoackediale HAKe nepeoro, [las store
B KOHIle KAHABOK ycTpoen Hefionblwol GauoK, H3 Koroporo TpyOa
BedeT B 3alATHYIO KOPoOKY KaHABOK BToporo ycryma. Ecnu moaso-
JfeT MECTHOCTE, MOMHO YCTPOHUTL M TPETHH KackKal, Nocse HanoaHe-
HHA KOTOPOTO TaKMe yepes cHPOH PpAacTBOD [DONAAeT B CTOMHEIA

Puc. 24, Cxema ycranoBKM 3aKpHLITOTO THRA AAs rpasufiHo# kyabTypm pac-

TeHnid, paspadoraunar Lleaaom.
J = KAMABKHM C rpaBHemM: 2 — npoxogel MWLy Kauankawi; J — JAMHTHEE KopOGwm; 4 — pesep-
BYBp £A¥ PACTRODA, § — MACUS; 6 — TPy, N0ZaKkKe PacTHOp; 7 — CHdoNn, § — nonepevrnif
pazpes KIHAEKH [1eTAE}.

Gak, W3 croynoro Gaka MepHOAHYECKH pacTrBOp HAKSUMBAETCH B
BEPXHIOIO KAaHABKY M T. 4. IT0 NMCpeKAuMBaHHE NPOR3BOAHTCH CMOTPA
0o NOToAC H CKOPOCTH POCTA pacTeHWit A0 maTd  paa B cyTkH. Ouo
MOMEeT OCYLWECTRASTHCA aBTOMATHUECKH.

Tak Kak pacThop NOCTe CMayHBAHKA TPABHSA B KaHABKe yMEHL-
WaeTcA B 0ObeMe, TO KAMAYIO HHKENEKAIWYIO KAHABKY TIPUXOAUTCH
denaTh MeHbIeTo o0beMa, BepHee MeHbLel [JMHBL, HHAUe pAac-
TBOPA HAa 3aMOJHEHHe KAHABKH He XBAaTHT, H CHOH OKaxerca He
BXMovenbM. OGbeM KanaBKW KAXAbN pas TIPHXOLHTCH YMEHb-
ware mpuMepHo Ha 20%, W60 Takoe KONHYECTBO pACTBOpA pPacxo-
RyeTcq Ha cMauupaHde rpasua. Hanpumep, BepxHio KaHABKY
yerpansaiT 36 & LAVHON npH 06bIMHON rayGuHe B 20 cM W WHPHKEC B
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80 cm, aropyto —— 30 M gawHOR M Tpersio — 24 M anuuoit. Cudon xe-
Jaf0T 13 Tpybxu anaMmerpoM 2,5—3,0 cu » HUKHHA KOHEl ero omy-
CKAKT [Af HAJeHNOCTH 3ANONNEHHA B HeGOJALIIYID YAIKY ¢ BOAOH.
B ocrasbnoM yeranoeka Uleana wuvem He oTauuaetes OT APYLHX,
OHA MOMET HMCTh HANODPHHE 6aK H HAOCAHATBCA U3 Hero CamMo-
TEKOM.

K HenocraTkaM cxeMb OTHOCHTCA OTCYTCTRHE ABARUHHOTD TIPS-
MOTO {TOKE PACTBOPOR U3 KAHABOK. Takoil CTOK BOIMOXEH TOJLKO H3
HMXKHHX KaHAROK Kackaja. Heymno6Ho TaKKe OTCYTCTBHE 3aNACHOTO
€TOYHOrQ Gaka ANA pacTBOPOB, UTQ 3ATPYAHAST NPOBefeHHE MHOTHX
HCOBXOAMMBIX MaHHOyasuMi. B yeraHOBKe HeoGXOAUMO NMpeIyCMOT-
peTh TAKXe NOAAYY DACTEOPOR HA A100YI0 CTyNeHb KAcKaja Ha Cy-
uail, ecJIH ONHA H3 KAHAROK OKamercs HeucnpaeHofi. Haxouey,
B CXCM@e He YKA3aHO, KaK NpH HAaTHYMH SOALLIOrD YHCIA KAHABOK
OCYILECTRAAGTCA PETYIAANHSE CKOPOCTH HX 2AMOTHEHHR.

BHIPAULHBAHHE PACTEHHH HA BEPMUKYJHTE

Kpome rpasug, B nocnenice BpeMs B KauceTse ¢peAl A48 ByIpa-
LMBAHHA PACTCHUH LIKPOKOC DACTPOCTPAHCHHC NOMAYMAET BEPMHKY-
st OH 3HEUKTENRHO NoCde TpasHk, 06dafaeT GoALIIOH TOTAOTH-
TebHOH CHOCOOHOCTRIO H TAK e JerKo, KaK TPaRMM, IPONyCcKAaeT BO-
ny. [lepBoHauanbuo MPUMCHATL erg AAS BLIPACIUBAHHS PACTEHHH
craan B HOxuok Adpuxe net 10 Tomy masag

BepMukyaut — MuHHepan M3 rpynns rHapocaod. B xuMaveckoM
OTHOUICHAH TIPCACTARAfET COG0i KOMMIEKC CHAMKATOBR AJKOMHHHA,
MarHHg H XeJe3a H COCTOHT M3 TOHKHX CJOUCTBIX NNACTHHOK; YJAedb-
HBill Bec ero—24—27.

XapaxTepHeIM CROUCTBOM BEDMUKYJIKTA ABJAETCH BCMYUMBAKUE
mpy Harpepawnu Ao 250—350°. O6beM nopojibl YBeNHUHBAETCA NPH
3ToM B 18—23 paa. Tlpw npoxannBaHAK 8 BEDMHKYAHTe ofpasyercs
Macca BOIAYILHLIX MOJA0CTCH, OH CTAHOBHTCA OUCHL JCTKEM H NJIOXD
npoBofAT Tenno. | s® NPOKaNeHHOTO BEPMHKYJAHMTA BCCHT BCErD
100—150 k& 4 Bo MHoOro pas Gosblte CBOCIO BECA MOTJAOLLAET BOABI.
Kak Bce apyrue marepuadnnl, 11 BHPAW{MBAHKS PACTCHUH NPUrOA-
Hhl TOVIBKO KPYMHBIE YACTHLHL BEPMHKYJHTA, OTCCAHHBIE OT MEJOUH,
KOTOpHIe, 3a6HBAS NPOCTPANCTED MeMAY KPYMHBIMU UACTHUAMH, 3a-
TPYAHAIT ADCTYN BO3AYXa K KOPHSIM.

Belpaliueanue pacTedHil B BeDMHKY/IHTE NpHMEHACTCA B HACTOS-
wee Bpems & HOxuolt Appuke, B Ponesan, IOro-3anagumx Ulrarax
CIIA. Mmeercs HeCKONBKO KOMMCPUCCKAX YCTAHOROK, BEIPALIHBAIO-
IAX TOMATH, JATYK, BOAAHO#l Kpece H JAeKCpaTHBHHeE pacTeHHA
IIp1MeHAKT BePMHEKYANT U MHOTHe JNIOGHTE]H, KOTOPHE BbIpAMIH-
BZIOT B HeM OBRCOLHLE H LBCTHL

BepMuxyduT npeMenserca npu HaGuBKe DelieT BMeCTO CpPLaHH-
HACKHX PLEXABLX MATCPHAJA0B. B 53THX yCTAHOBK2X OH OUEHB BHITOFEH.
Huurtoxuui Bec MOACYUICKHOrD BEPMHKYAHTaZ TO3BOJIAET ¢ JEr-
KOCTLIO MCPCABHraThL 1a0HTHe HM Goasuike pemera. Ero He maao
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CHEIroAHO CKHTATh, KAK T0 AeJ20T ¢ TopdoM, CTPYKKAMH HAH CO-
JgoMoit, HakoHel, oH XOpollo YACPKHBAST CONH H MHKPOIJNEMENTE!,
HX MOMHO BROCHTBL B BCPMUKYAHT Tepel nOCanKOR DAcTeHmst.

BepMugyant npaMeHseTcs BMeCTC TIpaBun M npy  cyGappura-
UHOHHOH KyJbrype. O6aamas GonblUCH NOTAOTHTEAEBHOR CMOCOG-
HOCTBIO, OH MOMHOCTLI0 CTPaxyer youex BHpallHBaHUA pacTeHad Of
CAyaaliiibX HeNOVIaAoK C TIHTATCALHLWM [DacTBOPOM, 8 B LOMANHBHA
REPHOL NPH BHIPAWHBAHRN PACTERGA B OTKPHITOM IPYHTe NPEAOXpa-
HACT TIHTRTEAbLHLIE BEULECCTBA OT BHMLIBAHUA.

Benuran {1953), npeanoxueunil 370T MeTol, BHPAlIKUBAET pacre-
Hus B Gakax asuuci B 1D &, mupunoi 8 1,2 » w rayGrHon B 22,5 ca.
IMnowage rakore Gaka—18 x2, HaGuexa 6aka npousBoguTes npUMep-
HO TaK e, KaK npy rpaskitaofl kyaetype. Ha gHo nachinaeTca rasb-
K@ ¢ AHAMETPOM YacTHL OKoAo 1—2 cm, 3aTeM Afer cioil KPynHOUo
NPOMBITOrO Mecka ToawrHol B 0,4 o, CBepXy necka HacENaloT Bep-
MugYAET. Chodi ero cocraBasner 15 ca. Hakoweu, sepxane 2 cm Gaka
ocTaloTea cBoGodtbiMu. Bakd aenaoTea M3 neMeHTa WIH KApRHYA.
Ha naowaan 4000 »? pasmewaior npimepno 100 Takux Gakos.

Ypoxail pacTeHnd, PaCTYWIMX HA BEPMHKYJHTE, NOCTHIaeT oOr-
pomnol Benmunnw. Jloctarouno cka3ats, uto 3a 14 hcepgenw poeta B
CesepHoit Kapoauie ¢ oanore Gaxa 6uao cofipano 376,9 k2 xapro-
senn, ITo cocTaBAseT MpH NepecueTe Ha rextap 2094 4. Tomaros
¢ rexrapa Guwio noayueHo 2500 4 v T. 1. Yonemsne onmTH TpoBege-
HE [0 BRPAIHBAEHIO B BEPMHKYNHTe 3(DHPOMACAKUHBIX H JeKapCcT-
BeHHBIX pacTeHnd. JleKapcrTBeHHBle MpemapaThl M 3dhUpHble Macja
NoAYYATCA OT T2KHX PacTeHHli oueHb BHCOKOro kauecrra, Ocobed-
HO XCpPOUIHe Pe3ayALTATH MONYUEHH AAs PACTeHHH, anKaNOHAH KOTO-
PEIX HAaXOAATCA B KOpPHeroil cHcTeMe. YpoxKal KOpHell B BEPMMKY-
JAHTe 61 nonydes B 20 pas Gonbile, ueM B NOYBE,

Eentau, aBTop KHHTH «BepMRKYNHTAaNONNKa», AeMOHCTPHPOBAA
Ha HHTepHALHOHANRHOM KOHTpecCe CAZOBOJOR (PUABM, NOCBANICH-
HEfl BHIDANIHBEHHIC pacTeHHl = BepPMHKYAHTE. BHIN ToOKa3zaHH
ycranopkM B nycrhide IOro-3anapsoi AQpHEKH, TAe 3a Tojg BHDa-
Aaer 25 mm ocazxom, B nycThiHe Kanaxapn, B Tponnueckost Adpuxe,
B pafioHe pa3paloTKe KAMEHHOTO YTAR, B KOTOPDOM B0OOA HaKauH-
saercd 33 30 MHAb H3 p. Jambeay, YCTAHOEXA B CYGTPOIHUECKOM
KMHMAaTe, The Ocallkos BENagaer g0 13759 mm 32 3 Mecaua, a HaoTAa
32 | peHs go 75—100 mm, ycraumoBka B uepre ropofa Harana, cne-
UHANBEC COAAHHAA DA KYJbTYDH J2TYK3, H, HAKOHel, KoNMepue-
CKas YCT2HOBKA AAA BHIPAUIMBAHHA FEC3ANKH B MeCTax, rie 3eMJd
He TOAMTCR ANA e HOPMAJBHOTO BHpAIUHBRHHA

OnuTh ¢ BepMHKYAHTOM HAH ¢ ZPYTHMH, CXOTHHIMH 1o CBOMM
cBOHCTBAM MarepHalaMH DPeICTaBNRKIT HeCOMHEHHBIE BHTepec.

8 Bupanpraanwe pacremsll 6a3 mowns
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YCTAHOBKH NJi BLIPAUIHBAHUA PACTEHHU
' BE3 NCUYBbI AJIA NIOBHTEJEHR

Bripawmeahne pacteiinit 63 nousbl AOMKHO NOAYUHTL v J100K-
Teaci Goauwoe pacipocTpancnie, 3T0T MCTOS M8CT BOIMOMHOCTE
NOAYMATL H2 UCOGALLIGM NPOCTPAHCTEC — B C2LY HAH HA OKHe poc-
KOWkBLIC MO KauecTsy useTul. McTog ocBofoxzZaer OT TpA3n # o6R-
SETCALHOTO YX0ofa 3a pactendsmid. Hakoncu, sHpalineadne pacre-
Huik 63 noupsl gMeeT SOALINOC NO3HABATCALHOC 3HAYCHHC, B WKOML
ABAHCTCA HC3AMOHHMBIM [0 HATAAAHOCTH MeToloM Halmwogcnds 34
HMHIHLIO pacTCHHIL

Ipu npumeHenin ¢re BUAHO DPA3BHTHE NORIEMHKX  OPraHOB,
4 MHTATCALHER CPCAZ COIAACTCA HCKYCCTBCHHO H3 XMMHUECKUX Be-
IECTE OEPCACACHIONTO COCTABA H MOMOT HIMCHATLCR B J00omM Ha-
npaBACHiUY,

33 pylieOoM BLIpaUIMBAHHC PAcTeHHil Ge3 HOYBLL CPegH AofHTe-
AcHl UBLTOR 1MKPOKO pacupocTpakcle. Bo MHOMUX €TpaHax HMEeIoTCH
cneuHansibic oGuwectea. [TpousBoACTBO BHIOYCKACT gis 3Tofl wen
CMeUHANBHLIE KPacHBO OOPMACHHEE BA20HE H3 KEPAMUKH H CTeK-
Ad. B Eux noMmewaetesd TakoR 3anac NHTATEABHOTO PACTBOPA, KOTO-
pulil 0GCCICUHBACT PUCT PSCTCHIE 10 KpalHed Mepe HA AB¢ HEeJedH.
C NoMOLULLIO CReNHANLHEIX YCTPORCTE MOMHO 06ecneuTs ABTOMATH-
YOCKAH YXOA 33 PACTCHUSIMHU W M3 Sosice JAHTedbHOe BpeMAa, HATIPH-
MCP HA BCe BPCMH OTITYCKAE.

Momumo HoCyAbk K CIELHANBHEIX YCTAKOBOK, HEKOTOPHE DUPME
BBELOYCKAOT AJAA MPHFOTOBJACHWA NMUTATEAbHHX PACTBONOE CHeLHalb-
HLe TAONCTHY BecoM B | 2 KAMAAs MK CMecH cofeil B TAKOM KoJn-
YECTRC, MTO COASPHHMOFO HX AOCTATOWNO I8 NPHIOTOBJIEHHA RATA-
TCALUOTO PACTAOpA olipedetcHiore ofbeMa. TabneTkH comepKar ace
HeOBXOAMMBIC AAA DACTEHHR NHUTATENBHLIe BellecTBa B JOMKHOW
nponopurn. B Rpynusx ropofax cocTas ux MOXeT S8ITh ROTOTHAH o
nog ocoHbUAROCTI MCCTHOR BoALL DHOYeK Takux Tabaerck wiK roro-
BOH CMeCl CONCH HAMHOTO YNPOILAET CaMbie CAOXKHME QnepalHl —
NOKYUKY COAcil 18 UPHIOTORACILIE H3 NYX [HTATCALHOTO PACTBOPA.
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Pacreuns 6e3 Nodpbh MOTYT BLIDRIUMBATECA He TOJABKN R KOMBA-
Tax. Ouent yRoGHO BLPALINBATE PACTCHHN HA HAPYMHBLX NCICKOH-
HHKAX, Ha GAMIKUHAN H daMCe 1A cTenax aomos, Hakowuell, Bypalnsa-
HHe OBOUIHLIX pacTCHUH 603 NOYBE! MOAYYACT PACNPOCTPAHEHHE BO
ABOPAaX WIH CalllkaX B YepTe KPYIHLIX TOPOACS, e 0HO OrPaHHuYeHO
HEJOCTATKOM MCUTa, HO HMCIOTCS TG PYKOM CTPOHTENBHBIC MATEPHA-
NI, BOACNPOBOA, HICprua M T. 4. IpoMansstc ypomau, KOTOpule
MORUIO NOJAYHUHTI NP BLIDALIMBZ WK PACTCHHN B HCKYCCTBUHIOR
epeae, Ccnocadunl yRACUL JIBHTCNCH 1T AaTh HCCOMECHUYIO BBICOLY.
Dosvwoe 3iaycine HMOCT (IPpH 3TOM BLCOKDE K2UCCTBO [IPOLYKIHH
OBOINCH M LBETGB H  BO3MOMHOCTL [OJAVMATh
LBETHY, KOTOPBIC CNOCOfHBl CTORTL B KOMHATE HC-
OTPAHHHCHHOE BPEMS [OTOMY, YTO HX He Hajlo
cpesath. Bapochas paccasz, nmewouias GyTonsl
MO¥eT BHCAMHBATECH B CHENHAJNLHLIE BA3DHHI
K TIEPEHOCATLCS B MOMCIICHHC.

CaMBlM npoCTHM NPHCIOCOOACHHEM 1AW Bbl-
pautHBadus pactcHdii  0c3  ADYBW  ABJSIOTCA
CKAAKKH WJIH BA3OYKH, KOTOPLIC HMCIOT Y [Op-
ROBHALY neperskky {puc. 25}. B rtaxue ckasn-
KH 347040 A0 MOABJACHKA COBPEMCHHHBX NpHC-
MOB BLIpalHBAHHA pacTcHni 6c3 nouset B INon-
JANZMY BHICAXHBANACL JIYKOBHUHBle pacTerns, . Cocya num
BLITOHKA KOTOPLIX NPUH3BOLANACH 1A NMPOCTOH Bmp}”m;m“ﬁ*“ ‘}1},_
Bode Ge3 A0GABKM K HEH NUTATCIBHEIX  COMEH. Lopmmibix pacTexnit
Cefiuac 5TOT IpoOCTON W WIAWHKL MPHEM He no- HA BODE.
Tepsin CBOET0 3HAYEHHS, HO BMECTO BOABI B
CKJIAHKY HAJA0 HAJNHRATD NUTaTeNbHLIA pacTBop. KonnuecTso BHeCeH-
HEIX cOMell MOMXHO CAeJATH NOCTATOUHEIM A1 BBIFOHKHM pacTenuf,
OPM NOACHXAHHH — Pa36aBAATL €T0 NPOCTON BOLOM,

Npu knaccuueckodl BoAHOR KyAbTYpe (puc. 26) npopouicHHmMe B
CHPBIX OMKJIKaX RJIH B NeCKe CeMeHa NHKHPYIOTCHd CPasy HA NMOCTORHM-
HOE MECTO B CTEKAAHHLE GAHKH, HANONHEHHME NHTATENLILIM DACTBO-
pom. Baukn nyume 6path He Ouedb BHICOKHE, HANOAOBHC TeX, B KO-
TOPLIX MPOJAIOTCA KOHCEPBH WAH Bapedbe. DaHKH ROAMHE BblTh
[UIOTHO 3AKPKITH AepeBSHHEIME KpPLIMKAMH, YKPENJCHHLIME B [OP-
SOBHHe TAK, 4TOGLI OHH HE CMOTAH CBAJATLCA H OOJOMATL PACTCHHSL,

B uentpe KpHINKM OPOCHEEPAHBANOT OTBEPCTHE JUAMETPOM B
1,5—2 cy. B 310 oTBepeTHe ¢ MOMOLULIO BATH HAK MX3 YKPEIAACTCH
cTefellek NPOPOCTKOB TaK, uyrteln KOpellxH WX KACANHCH NHTATeb-
Horo pacrBopa. COoKy KPHILIKE AEJAI0T ONHCG-ABa OTBEPCTHA NO-
MeHblle. B kux BeTAaBAMIOTCA NATOUKA AAS NOABA3HEAHHA PACTCHUE.
HacTo K OTBEPCTHIO 2 KPEILKE, B KOTOPOM YEPRIISIOTCS MPOPOCTKH.
DenaloT mpopea. 3To NO3BOAAET B MOO0OH MOMEHT BHHYTh pacTCHHU
H, He TMOBPEKAAN €r0 KOPHEBYHD CHCTEMY, NEPeCafHTh €ra B "PYrov
Mecro. OcoGeHHOCTH YXOZA 32 PAcTeHHsAMH B NOoAOGHHX YCTanoBKax
CBOAATCH K TOMY, HTO, MO Mepe TOTO KAK KOPHH pacTeiny OyayT
PAaCTH, HYKHO CHHMXATB YPOBEHb TNHTATeAbLHOro pacTeopa. [Hirau
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OHH MOUYT NOCTPAAaTs OT HEADCTATKA xneaopoia. KopHu Bapocanx
PACTEHHH He AGMKHBE ObiTh AOrPYIKEHol B pacTsop GOAbilie, UEM Ha
OABY TPCTE.

B ocraanuoM yxon 3a pacTeHHsMH ocraercs ofumuM. Heolxom-
MO CAEAHTH 33 KHCAOTHOCTBK PACTBOP@ H ee HCMPABJATH, BMECTO
HCTIAPHELNENOCH PAcTEOPA NOLJAHBATL CBCXKHIE TOH MHe KPENoCeTH, 4To
W HCXOZHHH, HAR pasfasacunnii B ABa-Tpw pasa. [IpH BupawuBa-
HHH ICKOPaTHBHLIX KOMIATHBIX PACTCHHR Jyuyllle NOMABROBATLCH
pa36aBJeHKEIME PAacTBOPaMu.
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Pre. 26, KraccHueckHH NpHeM BLIPAIMHBIKHA PacTCHHR
B BOIHGH KyALTYpE.

& —YPOBEHL PALTEOPA OPH NOCAAKE KYALTYPLL { --YpOREH: PACYBODA
MOABAQLO PACTENHN; 8 — FPOBEHL DPACTBODE BXPOCION XYALTYpH,

B nio6eTelLCKHX YCTAHOBKAX MOXXHO ROAL3CBATRCA MANCHLKEMH
GaukaMe ¢ NHTATEABHLIM PACTBOPOM, KOTOPHE BMECTC KPHILIKH 3a-
KPHBAOTCA pPAMKAMA € CETYATHIM AHOM, B 3TH PAMXH NoMelleH Ka-
Kol-Eulyab pHXAWH Marepuan (puc. 27). Kpuillkn B 3THX cay9aax
Ayuille HMeTh COCTABHLI, YTO NO3BOAWT paloTats 60Jee OMEpaTHB-.
HO, BHPAUIHBATE B OAHOM H TOM e Gake HeCKOAbKO PA3NHYHENX
PACTeHHEH, CTedHTh 32 pa3BMTHEM KODHEBOR CHCTEMH, H3IMEHATE
PACCTOSHHA MEXKAY PACTEHHAMH TIO MEPe HX pocTa M T. I,

ITorT Ke OPHHIAT YACTO NPAMEHsieTCa MPH BHIPAILHBAHHH KOM-
HATHHX pacTeHWH p Ba3zoxHaX. BasoHel B 9THX c/lyyanx COCTOAT H3
ABYX 4actefi: HApYKHOrQ REKOPATHBHOIO, B KOTOPOM TOMeLaeTCA
IMTATelLHLIA DACTBOP, N BHYTPEHHEr0, B KOTOPHNE CaxaeTca pacTe-
#ae (puc. 28). BryTpennai Cocyn AoaKeR BXOAKTL B FODAOBHEY HA-
PYMHOro cocyaa Goablue yeM HAMOAOBHRY. Buyrpennnid cocyn cRe-
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Jak AnbU K3 ceTKH, ANGO H3 KepaMHKW. B tivtneaneM cayyae B wux-
HeH 4YACTH CTEHOK H B AHe Ero AeaaloT OTBEepPCTHA AMAMETPOM S
10 #m, uepes KOTOpPHE IPOPACTAIOT KOPHH, AOCTUTAOUIHE NUTATENb
Aoro pacteopa. BHyTpeHHHA cocyN, Kak H PAMKH, 3aMEHSIOLIHE
KpHKY ¥ §axa, HANoJAHsieTcs PHIXJIbM MatepHatoM. Bmecto kpyr-
ABIX OTBEPCTHH BHYTPEHHHE COCYJ MOXET HMETE B LBOMX CTEHKAX
iean WHpHeoE B 2—3 Ma

3Ta yCTAHOBKA, €CRH eC YCTPOHTHL H3 NEKOPATHBHLIX Ba3, OYCHL
H3ALHA, NPocTa U YACOHA B obpawtennu. BuyTpennnf cocyn ¢ pa-
CTEHHeM JICPKO BEINHMAETCS H NO3BOASACT CNEAMTL 23 PACTEOPOM H
pocToM KOPHeRoft cHcTeMEL B cloyuae, ecAs pocT KOpHeROE CHCTEMH
Haf0 YCHJHTh, BHYTPEHHHH COCYA ¢ PRIXALIM MATepHAJIOM YBJAK-
HAeTCH NMHTATeJbHBIM pacTeopoM, B ocTanbHoe BpeMa ero  pepmar
CYXMM H CAeHAT, YTOOW NUTaTeAbHHl PACTEOP B HAPYRKHOM COCYAr
He KacadcA IHa BHYTPeHHero cocyra. Paccrosnue pacreopa o1
JHa BHYTPEHHETO cocyAa Aok GHTH He McHee 3 £M.

Puc. 27. Cocynib, npeps2sEavediEe AL TPYNNOBOIG BLPAMHBANAA PaCTEHHI.

CocTaBHTE KpaCuByio H YAOOHYIO YCTAHOBKY MCHKHO, NOJAB3YACH
TJIMHAHBIMH FOPUIKAMH, HH3KHMH IVIMHSHBIMY KYBIIAHAMM HAM [1PO-
CTO CTEKARHHNMH KOHCEDBHWME GankaMi. BuyTpe MOMMHo BeTaB-
JAATh NOAOBPARHEE 1O pasMepy TOHKOCTEHHLI [VIHHSIHbIE LBETOYHBIC
FOPILKH HJIH Ba30YKM M3 IJIaCTHKATOB, B CTEHKAX H HA ILHe KOTOPHX
NpocBEepaeHb AHPKH. BHYTPeHHEH cocyd MOMXHO CHenaTh TAKMXKEe H3
NPOBOJOYMHOH CeTKH, BLITYXEHHOH HAM MOKPLITOH acanbToBLIM Jga-
KOM, HAH H3 CETKH CAenath TOLKO JHO.

Jnsa BoipalipsaHHa PACTEHHH 33 OKHAMH MOMHO CKOROTHTH MO
pasMepaM NONOKOHHHKA AepeBsiHHBIA AWK, BAyTpPeHHOCTH ALLAKA
BLICTHNAETCH MOAHITHIEHOBOR TWenkoil. MokHO no pasMepy aluMKa
COenaTte BKAGARLW H3 KPOBEJNBHOID MKEJE3A, KO‘TODHI:'I A8 b
OKpAallHEAETCH accba.nh'ronbm A&KOM HAH  JIOKPBIBAETCA TIOpHYHM
acaabToM. B alluk Hanneaercs nutatenbHwA pactBop. Croit ero
ofHYHO He A0MXKeH npeBumartt b ca. [lpn BHpaluuBaHHE KpynHHX
IBETOB, TAKHX, Kak Oeronnd, tafak. HacTypuus, GapxaTum u T. K.
Ha fALUMK ZenaeTcA NepepsHHas kpeiuxa. Kpblika pacouaumpaercs
BADAE HA ABE HepaBHue yacTH. [lpu WupaHe swuka 8 20—22 cm
04Ma 4acTk KphlUKH WHpKHOH B 12—14 ca npuxonaunBaerca Ha-
MepTBo. B Helt ¢ Kpas AclawTcs OTBEPCTHS, KOTOpbIe YKPCIAHAKT
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pactenus.  JIpyras vacrh  Kpulwike  lWdpuHoil T—8 cu genaetcs
cbeMitod. C BUYTPCHHCH cTOPOU K 1Cit MpHONBAIOTCA ZRC NAAHKH,
ROTOPLIE BXOAAT BHYTDL #1LHKA M He A210T KpLIUKE caBUraThes, Ye-
DE3 CLOMBYIO MESTH KPRIUIKH NPOWIBOIHTCH HOCAAKA PacTeHui, cMe-
43 MHTATCILHOTO PACTBOPA M HAOGAIOACHHS 33 POCTOM M COCTOSHHCM
KOPHCEGH cHeTeMit, Cans pacTBopa M3 TAKHX SIUHKOB NPOUIBOOHTCH
¢ TIOMOULLIO CHpoA U3 MSITKOR  Pe3dnoBOf  TPYOKN, NOAJAHE — H3
KyBLIKIA, waiiniia, geitsn i Apyrofl iocyas.

Paccaga aaq ALMKOE BHPAULHBACTCH
B ICRINOUKAX, KAK ¥ AA3 BAJOHOB, IJTH
TOPUIONKH YKPCAASIOTCA B KPHIWKE RIIH-
Ka. BMecTo ciicuManbHeIX TOPLIGYKOB C
LEIpYatBIM JAHOM MOXHCO BLPAWEBATH
paccansl B MEWOYKAX, LA THIX H3 KATPO-
HOBOTD TPHKOTAXKA., KanpoHOBBIH TPHKD-
TaX HMCET TO HCOUSHAMOE TnpeHmylIe-
CTBU, 470 Qii UC ICHCTBYCT HA PACTCHHUA,
He THHET 1 BCoraa HMceercs B OmITy.

Meuotyky H3 KanpoHoBOTO TPHKOTE-
Ha NaNOAHANTCA OG BEPXa PLIXALIMY Ma-
TCPHAAAMH, AYYLle BCET 0 CMECHIC OMTHADK
¢ TopdoM 8 nponopuuy 3 : 1. Ceepxy sty
CMCCL  3ACHINAIDT TpaskeM, 9Tofu  npo-
Puc. 28, Jlsolisol cocyA AT AOXPaBHTh e 0T H3NHIMHErO noLCHIXa-
(M PALIHBARAR KOMIATHIX P #Ha. Hloeae Toro Kax paccaga noapacrer,

cTenni. MELIOYKH, KAK W pelleTYaTele CTAKaHu,
A—RapyKHEMP, ACHOETHEHHA cor¥a YEPCOAAKTCA OOL Kph[mp;-oﬁ AULLWKA.
¢ NHTATeNbHWM pacTaojoM; 5 -- "
WUEFFPCHIHA COCYA © HHCAMEHILN 1 das BhIpAlllNBAHHA MeJKHX PAacTednh
D hoapicrania sopach. W14 TIPH CYCTOH nocaike KPHIUKA CTano-
BHTCA HeyAOOHOH, H ce MOWHO 3aAMENHTL
PAMOf, 3ATAHYTOR € OLHOM CTOPOHB CeTKOH MH KANpOHOBKIM TPHKO-
TaXKeM. JT4 paMa, Kak H MCLIOUKH, HANOMHACTICA PHXJALIM MaTepHa-
AOM, B KOTOPHI BLICAKHBAIOTCA  pacTennda, UTobw He TpeBOKHTL
PACTEHHA BO BPCMsi TONJTHBA PacThopa H A yaoberea HAlMIOACEHA,
pelleTe AONMHO BLiTh Kopouc Amuka na 7—8 cu. Octasuecca npo-
CTPAHCTBO 38KPbLIBACTCA NOWATOH KPLILIKOH, KOTOPYK B 100604 Mo-
MEHT Moskto CHATh. [1pH BLIPAWHBAHKA PACTCHUN B ATHX yCTaHOBKAX
CACAYCT TULATCALUIO CACAHTL 33 YPORHEM MHUTATEABHOTG PACTBOpA.
On vy B Koem CIyYae He AOMKESH KACATLCA AHA pelneTa.

Taxue slHKK ¢ PACTBOPOM HMCIOT DAA NPCHMYLIECTB Nepel 3eM-
aci. B wapxylo noroay oid e ICPCCLIXA0T H MOTYT GBITL DCTaBJe-
el G03 BCSKKOTO YXOAE N0 KpallcH Mepe HA OAHY-ABe HEEqH,

B nckotopsix ¢TpaHax YCHJIeHHO PEKOMEHAYIOT JI0OHTEASM NOAL-
J0BATLCH MOCHAHOR KydbTypoil pacteduii. Ona SoJelle BCero noxo-
WA HA BEIPAWMBAHKIC PACTEHRA B DOUBE M TOTOMY JeTye MOMKET GRITDL
ncBocHa. B npocTeRlonx cyyanx pacTeHdA BLHICAXKHBAWTCS B O0HY-
N WBCTOMULLT  FOPWIOK, KOTORLIE  BMECTO NOUBLL HATIOJHAETCS
KPYMULM NPOMBITEM H0CKOM. [OPUIKK yeTaHABANBAIOTLA Ha peileT-
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Ky, MOA KOTOPOA HAXOAHTCH NDANOC, U TIONHBAKTCS Pa3BaBICTIM
MHTaTeALHEM pacTeopoM (poc. 28). OvoBnx BHTOA Mepcea no4Bel-
HOH KYABLTYPOH 3TOT MOTOZ Me HMOCT H NONCSECN TORLKO RAK HAUANL-

HUlH 3TAT GUBOCHMS MCTOROD BRIPAMLIBAINH DACTCHHIE GC3 NOUBKL

BOHE.‘E‘ HUHTCPCCHEIN  MRANCTCS
npHeM BHpaWHBanHa  pacTenni
Ge3 nouBLl NP ABTOMATHUCCKH Co-
BepAWOMCMEs  noanse (pue. 3.
Haz ropwxom npekpcnisercs 3a-
NACHON pescpBYap ¢ HATATCALHLIM
pacrsopoM. Ero MO0 H3FOTOBHTL
n3 aweboid GaHku, ropJe  KOTOpOH
NOCAC HANOAHEHHS PacTBOpoM On-
POKHRYTC B MOAOHHHK € TeM Xe
pacTeopoM. das toro utobu pac-
TeOp Mor GeCHpenATCTEEHHO BHITe-

Pue. 29, Cxema ycTpodicTBa aas
Ral PANLIERHHA pactennit & necke.
J — BHYTIPTAIMIA CurvXD 2 — UOQOHHHK.

KaTb N3 ﬁamm, NoA rop.ao ¢e NoACTaBAAITCH ACPCRHHHBC ﬁpycoukn

HJH KYCOMKH 1UpoGxu. B moavHnnk

Puc. 30, CxeMa xackannoil ycranokkw pas
BHDMINBIHHA pac‘relmﬁ B OeCKE PR He-
npepweuci noaave pacrzopa,

§ = Pe3epuyap 1a) NUTATEILHOLS PACTEOPE, 2 — po-
JEPEYAR AAK CTEKANOULErD PACTBODA; J = rayfoxHe
ROLOHEMKN C DHTATEALAKM PACTEORON: 4 — NepEBAH-
Hele BRYCKH WAH KyckH OPOGKK; 5 -- KBOWAIAPAM
CHQOR, DIPCICARWNA CHOPOCTR NOARYH DaCTHOPE;
F—APTOMATHUCCHHE CHPOHIY ¢ NOCTONHIWMW YPOTREM.

HOrpyKaercy CHQOH, HIOTHY-

THIH M3 KATHAISPHOW CTex-
asypoil  Tpylxke. M3 sroro
KAMHAAAPHOTD CHQOHA  NH-
TaTeNuHE pacTBOp Oyaer
HenpepLBHO KafaTh Mo Kan-
AAM, OO TEX nop noka 0an-
Ka He onopo:xHurca. lapn-
Ha NpOCBETA KanHauapa onpoe-
ACAACT CKOPOCTL BBITCKAHHA
pacteopa. Oita aomwua 6pTH
OueHb  He3HAUMTEABHOH, ne-
PEKDHIBAY CKOPOCTH MeCnape-
HHL BOAK ¢ fIOBEPXHOCTH
pacteHus B 2--3 pana.
Topwok ¢ neckoM Hanu-
THIBACTCA PACTBOPOM, a  HO-
BhiC  NOPUHK  €TO, floeTynas
ABTOMATHYECKH M3 Cchdona,
IPOCAUHBANOTUS B NOAOHHHK 1
YAAARIOTCH W3 Hero  uepes
arToMATHYOCKUE cHdon ¢ mo-
CTOAHHEM YpoBReMm. JTOT CH-
o HMeeT 7Y 0cOBeHHOCTS,
TR AMHHHOC XOACHO eT0 H3o-
THYTO KBepxy, nanopobne Oyk-

Bn S. M2 3TOrD CH(})OHH BOAY BLWIHTLCH NOJHOCTBHH) HO MOMET, W OH

HAYHHACT ABTOMATHUCCKH

copacBath  H3BLITON

pacTBOpa, Kax

TONLKG YPOBEHb €Fp B IMOJANHHHKE 1IOBLICHTUH.
romeH C NeCKoM MOXHD NOCTABMTL HA 3ITAMCPKE B HECKOAbKO
pARG3 OAHH DOM ApyruaM, Mia6uitox pacraopa, CTUKAIOWLHIE H3 BepN-
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Hers, OYZCT XKAUaTL B UPLIOK, PACIHOACKEHHEI HUAC K T. J., HAMO-
AoGue kackaaa. Takas ycTAHOBKA YIPOMAET YXOA H AeJaeT STy CHC-
reMy Godlec BHIFOAHON, YeM BHIPAIHBAKHE DACTENNA B nouBe. 3anaca
P3CTROP2 B BEPXHCM PCICPBYApe JCNMKHO XBATATh 110 MeHBINCH Mepe
HA HeAeTo.

Jlas erpamMBanig pacTenuit 1A GANKOHAX ¥ Ha NOAOKOHHHKAX
BOCCHAIoN RYILTY e MOXITO CAGNATH CICnHanLALA 6ak (puc. 31).

Puc. 3L Bax An BUpamBaHng PICTeRM HA NONOKOH-
HHEAX H OAMKOHAX B MIECKE, HENPEPHBHO YBAAKHIEMOM
S IHTATENhHBIM PACTBOPOM,

I mepantE pescpByap © RHTATCALHIEM DACTBOPOM, HMEWIHA BAIY
HANMANAHNE PHCpCTHd; 2 = (8K 104 PACTCHMA, HATOXHERRAN Kpy¥n-

HhlM HECKOM: J ~— [IHACAA peaspaYap AAN CTekd0ilerd MHTATE AbHOTO
PACTAOPA: F - MUSHIGHEH  CPYWA ¢ KJAMNOM AAR  DepekdVHEARHS
TITATEALIANE PICTIRIPA; §.— CHItoH, CTPAXyIOWMEFPICTOIME OT 00A-

TOUHACHHN.

Dak M3roToBASETCA H3 MOAE33, IOKPHBAETCH KAKHM-HHOYIb CTOH-
KHM MOXPHITHEM H HATIOAMACTCH KPYRHBIM MPOMMTHM neckom. Baep-
Xy €ro B BHAC TNOAOUKH PAClONOMCH pe3epByap AAs OHTATEALHOIO
pacteopa. B jse pescpByapa HMOIOTCH KaMHJAJIRPHLIC OTBEPCTHS,
uepes KOTODBle DACTBAP YBJAAaMHACT necok. MabuiTox pacTBopa vepes
JAPCHAXKIYI0 CHCTCMY CTCKACT B CTOUHBI pe3epByap, PACTOJOKEH-
it o grom 6aka. INepHopuueckH, NPUMEPHO pa3 B Helenw, pe-
JHHOBOI Tpyweit ¢ KIaNaHaME PacTROP O¢PCKAYKHBACTCA M3 HUIKHETO
PC3cpBY2pa B BCPXHiii, TYAa XC 3aNHBaeTCH CBEMUIl PACTBOP BME-
CTO HCNAPHBLUCTOCH, B GAK BHOBL 3apAMCH AA paboThl Ha SaniKah-
iy negeaiw. B oany n3 GOKOBLIX CTEHOK Haka Bhnansaetcs cudrol,
KOTOPHIA 3aULNUaCT PACTCHHA OTF IOATUIJICHHA B CAyYae ZOXAA X
3acopenis apenamioi cuctemn Gaka. OtBepetHe chadoHA OONMKHO
GBITE TILATCALIG 3AUIKILIEHO OT 3&COPCHHS TIECKOM, L8 4eTo OHO 0f-
RAaABBACTUH KPYMIOH TaNLKOM.
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Moxno prkoMeHAOBATE 218 AI0GHTNEH B FPABHANYIO KYALTYPY.
B at0M cnyuae, Kak roBOPUAOCE, BRITGANES BCETDQ 0POIIATE PACTEHHK
chusy. [lpn caMom npocToM yeTpolicTse OGEIUHBI TOPIUIOK ANS UBE-
TO3 HAMOJNACTCH TPAPHEM, B KOTOPHIA BLICAKUBAIOTCH PACTEHUS.
Topwrok cramnteq p riyGoOKHH NOAJOHHHK, KyZa HAJAHBAETCA MHTA-
TEALHHI PACTROP.

MOKHO PCKOMCIZOBATL JAIOGHTCASM H BLIp2uIMBanyce pacteunii
B O0BLIUHBIX YCTAHOBKAX, KMCIOIMHX ¢POTBCTCTBEHHD HeSOALIHe pal-
Mepul, OcHOBOH TAKHN YCTAHOBOK Takske siBNsicTcs Gax, manoancn-
HEIH TpaBHCM, H COeHHEHHER © HMM. hamofofuc coollualouiHicy
COCYHOB, pe3epByap ¢ TMHTaTeNbHBIM pacTaopoM. Pesepeyap ¢ mura-
TeABHBIM PacTEOPOM MepHOIUYECKH NOAHUMAETCA, H PACTBOP YBIAN-
HfieT rpapHi. DBMeCTo H3MeHeHHA YpoBHS PacTBOpa MOMHO peacp
Byap ¢ pacTHOPOM CHERAaTh MepMeTHYECKHM H MCOPHOLMYECKH HATHU-
TaTb B Hero HOMIPRCCOPOM BO3AYX, KOTOpPLIH BHTECHHT PACTBOH
B 6ak ¢ pacTeHWaMH. IIpH BLIKAIOUEEHA KOMIIDECCOpa pacTsop cawu
cTeneT obparko B pesepeyap. MoXXHO nOAaBaTh PacTBOpP H MajeHsn-
KHM LeHTpOOEeKHLIM HAcOCOM Tak e, KAK 3TO ONACHIBAMOCE H ANH
MPOMBLUCHIBIX yCTaHoBOK. CoBeplledHo oueBMHO, UTo padory
KOMIpeccopa HAH HACOCa MOXKHO MOMHOCTLIO ABTOMATH3RDOBATD, UTO
npeacTaniser GOJLLIYIO BHIDAY B CMECAE SKOHOMKH BPEMEHH.

B ocrannHoM pa3IHYHe OTASJEHBX YCTAHOBOK MOXKeT J1aBUCETL
oT Toro, Gyfer Au OCYLLECTBANTHCH CHJAOLIHAA NOCAAKA PACTCHHA
B 6aK uny B Hero OYAYT CTABHTECH FOPIIKE, B ‘BOTOPbIX MOCYT BHIpA-
WHEBATLCH PasHoobpastHe “pacTennd. [Ina opoliHbX pacTennmi BH-
I'oARCC NPpUMCHATL CHAGIIHYIS TOCANKY, KAK 3TO PCKOMEHIBANOCH
B NPOMLULNEHALIX YCTaHoBKax, Tlpk BoipalunBadHu AeKOpaTHBHHX
pacTcHH, eC/H OHH He MPefHAIHAYAIOTCH Ha CPC3KY, BHTOOHEe HX
BHpaWMBaTh B roplukax. PacTyr pacTedns B Takux ycTaHOBKaX npe-
Kpacne. I'opluxe B ni0G0H MOMEHT MOTYT ObITh NHepeHeCceHhl B KOM-
Katy Ha raybokHe NOACHHHKH, HANOAHEHBLIE NHTATeNbHBIM pac-
TBOPOM.

fipn BeipaluBannn KeKOPATHBHEX PAcTeHHA AOGHTENH He AOA-
AHH OTPAHHYHBATECH OMHCAHHLIMH YCTaHOBKAMA. MOXHO npHMe-
HATb A ApPYTHe OpPHIHAAJNLHEE NpHeMEl, HanoaoOue TeX, KOTOpHIE He-
AOALIYIOTCA OAR TNPHTOTOBACHHA QHIYPHLIX KAYMO HJAH TaK HasH-
pBaeMOl UBETOMHON CKYABLNTYPB. Tak, ans yKpalUeHu® LoMOB B
Ulsefinapan WHPOKO TPHMEHACTCA METOH, KOTUPHIE HA3LIBAETCA MO-
x0BO# cTeHo. 3ToT MeToa GhT BoepBbie OcBoeH B ApyKe ANs BH-
pauMBaHiA TOMATOB H NPYTHX OBOLLeH B rOPOACKHX YCHOBHAX, a 3a-
TeM npueacs 8 Llpefinapuu n scnoapayercs tam gAst JeKopaTHB-
Hux ueaell. [Tpu cpasunTenbHo HeGOABLIIOA 3aTpaTe ITHM CRocoGoM
MOMKHO YKPACHTh CTCHBI JOMOB, KPHILH pecTopanos K Kade, Nepaaa
Ganxonos. Camo HasBaHHe TOBOPHT, MTO OCHOBHEIM CyOcTparom,
R KOTOPOM Pa3BHBAOTCA pacTenus, sapaserca MoX. baarogaps fonn-
LIOH BJATOEMKOCTH OH XOPOLIGC YAEpHKBAST NUTATEIBHBIH pacThop,
ACACACTBHE YeT0 MOAHB PACTYIUUX HA HEM DACTEHHH MOKET -NOHI-
BOAUTLCA HE YAUle ONAHOTO PA3a B Heledlo,
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Hast yerpoficrsa MOXoBoH CTeHB §cpyT o0bYHO AOCKY A0 3 cM
TOAWMKIE, GIHuol — B 1 4 v tipuHofi — B 20—25 cm. K yrnam goc-
ki NpuGHBaT PCHKH 10 | M BLICOTOH, K KOTOPHIM fPHKpPENAAETCH
ceTka ¢ sncitkam s 50---70 aea, Tlosyuctinas Takum oGpaaom cetya-
Tas kopoGra nabusacres mMxom. HauGoaee GaaronpuaTHol ABaAeT-
O3t CcMech Mxa ¢ peacpunim Topdiom W rannoit. [lochcanas nphsc-
nsietes B Koapiectee 2,0%. Lenin B pacROpsLKCHIHH HMECTCH JIHLIL
MOX, F0 CTO GPCABAPHTCALHO YONBAIOT — NPOCYIIHBAIOT HA COJMHUL,
Tlepea waGuekon Toph waK eMeqn pasmeanuactes. Ha 1 w? ce ao-
Gapanwt 1—2 ke narareasioih cMecn conell, Hanonwewsas mxoM
CTCAKA YCTAUARJKBACTES BCPTHUKAALHO HA NPCAHAIHAUEHHOE MCCTO
W 3dCAMHBACTCY UBCTOuUBON paccajioi.

Yrobbl 3a1IRTUTE PACTCHHA OT JOXKASN, KOTOPEIA MOMET uUpeaMep-
0 YBAAMEBHTL MOX, HPCNATCTBYR CBODOAHOMY AOCTYNY BO3ILYXA
K KODHSIM, HASA CTEHROH YCTPAHBAMIT 3aIHTHHIH KOSHpPEX LWIHPHHOH
ne menee 25 e M DNRHOW, COOTBCTCTBYHLIEH pA3MEpaM MOXOBOI
crenkd.  [lpn yeTpolicTBe CTCHOK HYXXHO MDHICPKHBATLCA TAKMKO
CACAYIOLUHX NPABUA: ¢e He CAelyeT AeaaTh GonbludX pasMepoR, Tax
KAK 3TO CHALHO e YTANKCANT, CAHLWIKOM TONKAH CTeHKA TaKXe He
roguTes noTomy, uro OyfeT GwleTpo noacwxarts (oM. Taba. 12),

Tabrunya 12
YCTpofcTEO BEPTHRANLHMK CTEHOK /1M BLIpaWHBARWA PACTEHHA

. Opamep- Morpetnocts

Pasmep creun Kome" PHDEP B BOZE (8 4)
(:ﬁ‘be;{ YelTBO Kanu-~ '- .

Buscora | Ulnpuna | I'ay6pea| ¢ 4 Mx2 1ECTEO

(B ca) | (B cx) | ( ca) (8 x2) FE:CI;::‘)“ B HEASNO| 33 CE30H

80 50 20 8O 32— 40 34 4 80

80 80 20 124 51— 64 61 6,2 128

78] 100 25 200 Bo—100 140 10 200

BaoecTo MOXOBRIX CTeH N0A0GHLIM  Ke o00pasoM  MeryT GuTh
VOTPOCHN M Tak 1133bBacMble BEPTHKANbHEE TPAAKH ONA osOwWei.
KOTOpHC MOXKIIO PACHONOXMHTE HA ABOpe A0MA TIpH OCTPOM HENO-
cTatke ceofoguoit nmomaan. Taxoe ycTpoHcTBO 03BOJAET HMETL
ia 1 a2 ao 6 w2 oerel(oHHoR MoBepxHOCTH (pHe. 32).

DaKTHUECKH TAKHe BePTHKAALHbie IPARKH OYAYT fIpeNCTABAAThL
¢660il NOCTABNCHHBlE YETEIPEXYTOJNBHHKOM MOXOBEe cTewka. Momuo
BCDTHRAALNYIO PAARY COCTABHTL H3 TIOCKHX CeTUaThREX ALHKOB.
HaGUTHN TOPHAHLM MXOM RN COOTBETCTBYIOWE cMeckie. Huukn
1 3TOM CllyMde CTABAT OAHH HAK APYruM, OCTABIAH MEXIY liHMH
npocsetsl 3 10 ea ans o6ACTUCHHA KOCTYNA BO3AYXE K KOPHSEM.

Bepriuwannisie TpaAKd MOTYT GHITh YCTPOCHL B Bijle 3TaXKePKH,
COCFORLLCH 13 NOTTARACTIIBEIX OJHO HAL ApYruM BOLOHONTPOHANACMbBIX
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WEME3HBIX HAK ACPeRIHHIX npocMoachnuly kopelit. Takas mobi-
TeALCKAS YCTAHOBKA, NPCICTABICHNAA HA pHE. 32, COCTOHT M3 YeThi-
PeX ACPEBAHHBIX KOPBIT, NOCTABAEKHBIX Ha ofiel pasbopuoll croil

K. K.Opbl'l‘ﬂ 3aANOANCHE MXOM, ’TDD[I](}M H NCCKOM, pacnonOsKcHIBMNY

CAOAMU, H3 JHE KOpBITE HACbinaH rpaﬂ'nﬁ. J"lO}KHD, KCHEQHG, HAoN-
HCNUE KOPBT YNDOCTHTH, JATIOMHHE WX NPOMBMTBIM KDYMHBIM NCCKOM.
KI}H‘H KOPHIT OCTIBACHIA CBOODIIMH K QTrOPOMCIE CeTyaToi nepe-

Puc. 32. BepTukanbHad 3TUMepK: 118 BoIPAUBBIHKS
pacredHii r meécke WA TOpde.
J — SBKKH AX8 PACTEHMA ¢ DTBCPKTRAMM XN 3RPauAN kupnsd; 2 —
BHCTYN RUHKE C OTHePTTHANH AAR ROTHBB pul:reu.ui; 2a — aeTaAL
BLICTYTA; 3 — CAMBHEE TRYOKH; 4 — eTOUNUl peaepevap.

ropoaioi. C oavol cToponw B Nofo6REIR 0TCEK NOCTYNaeT BoAZ HAH
AUTATEAbHB PACTECP, 4 C MPOTHBOIOAOMKHOrQ Kota niGuTok pac-
TBOPA, NPONINTABLIETO Necok, GyaeT coOGUPATLCA W NOCTYNATh B KO-
PETO, pacnoaoxkendnoe HuKe, CTEKEWIWHA H3 NOCACAHETD KOPHATA
PACTBOpP MOMKHO HCNOJb30BATH NOBTOPHO MJAH H3PacxojoBaTh lia no-
JAnBKYy rpaf. Pasmepw xopwra 300180 cu, rayGuua 20—25 cu. Ipo-
CBET MeXLY KOPLHITAMH AomkeH Ooith ocrasaecH B 10 cu. Yeranosxa
HAILIBAAACE ABTOMATHYECKHM COJHEUHBIM CAZOM, H B HEH BHPALIH-
Bafack deMAAHuKa. B Kampoe xopwmto Gowmio nocameno no 25 pa-
CTeHH#.

BoT OCHOBRbIC NPHEMbI, KOTOPLIC MOTYT MCNOAL3OBATL B CBOCH
pafiote xo6aTean. Mw noapofie ocTaHOBMAKCE HAa HX ONHCAHKH
ANA TOTO, 9TOOL KeNAININHC MOrIH BLGPaTe TO, YTu HX HATEPCCYCT,
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I PUOBLINTECH K BeChMa MHTEPECHOMY o YBJICKATeNBHOMY JIey BH-
pallHBaHAA pacTeRHi Gea TIOYBHL '

Tak kak y Hac MoKa He BLINYCKAOT ONEUHAABHBEX oMeceit Aas
JIPHTOTOBJACHEA TIHTATEMBHBIX DACTBOPOB, JIOGUTENAM cRegyeT NpH-
FOTDBHTL CYXYIC CMech MATATEALHLIX conell cAMOMY, XODOLIEHRKO ee
PacTepeTe B CTYNKE M cMeWaTth, HaunHAOMUM MONKHO pekoMeHJo-
BATL Taxyio cumecs: | K2 Kaaniino#t cemntpy, 700 2 cynepdocdara,
250 & cynvdara marnus u 200 e cyandara ammonus. Cyanpar Mar-
HHA MOXKHO HPHOOPCCTH B ANTCKA' BCE OCTANLHEIE CONH MNPOAAIOTCS
B OOLIUIIBIX XUMIUCCRHS Marammax {CrasxumcouT).

TinATCABHO HAMENBUCHHYIO H IIepEMElIAHHYK) CMECh COXPAHAKNT
B 32KpHITOH Baike B cyxoM MccTe. Has npuroroBiexus 10 . oura-
TCALHOTO PECTBOPA OCPYT TAKOe KOJMMUeCTRO CMECH, KOTOpoe moMe-
iaetca B cnuueqnoM kopoGxe. KpoMe Toro, x pacrzopy HymxHO AO-
BaguTn HCBOALIOC KONHUCCTRO TOpda B pasmepe 2—3 CrivgeuHex
kopubkun., Topdr BEIPaBHURACT XUCIOTHOCTE PACTBOPA, AACOpBHpYyeT
BpeRume BeuleeTsa. Haxogsniceos s ropdie #eneie Xopolo yCBaH-
BACTCA PACTCHHCM M IPCAOXPAHHUT oD OT XNopoaa.

JLns BLIDAUWMBARMA PRCTONINTT MOKILW, KOHOWIG, TOALIOBATLCH H
APYTHMH paCTBODAMU, DPHBCACUNMMI B TPOTHCH raBe, acTh KOTO-
PHX HCUKWTANA NP KYALTYPC OTACALEMX BHIOR ACKOPATHBHHX pa-
CTCNHA.
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fA48A Vili

KOHTPOQJIb 3A YCNIOBHAMHM POCTA PACTEHHHA
Mo XHMHYECKHM AHAJHU3AM H BHEIHHEMY BHIOY
PACTEHHHA !

Ilpu BupauiBRanuH PacTenkit B necuanoll, rpaBuiiHof 1 ocolieH-
HO B BO,[[HOﬁ Kynb'rypc llQOﬁXOﬂ.HM CTpOl"HI»'I KOHTPOJIb aa YCJIOBHHMI’I
pocra pactessii. MaMeneHun KUCAOTHOCTH PacTBOpd, €ro COCTARA M
KOHLUEHTPAUHH MOTYT TPHBECTH K YXYAIISHKIO POCTA pacTeHKf # na-
MHe K HX rHOenH.

Kontpoaw yenoBHit pocTa MOMeT ocyllecTBIATsCA: 1) RO cocTaBy
AHTATeNbHOTO PACTBOPA (3TOT METOL NO3BOIART HAHOOJee TOHKO
PerylHpOBATL YCROBHSI MUTaKUA pacleHui); 2) XHMHUeCKOMY aHa-
Au3y pacrernft u 3) pHelmneMy Buay pacTeHHl. OCTaHOBUMCst oT-
AeNLHO Ha KaXAoM n3 cnocodod XOHTpOJH,

KOHTPONb 3A COCTABOM MHTATE/TBHOTO PACTBOPA

H3MeHeHKs TUTATENALHOrO PacTEOPA N0 Mepe pOCTa PACTEHME
TIPOHCXOAAT TIO CAERYIOUNM APHUYHHAM.

1. AHHOHH M KaTHOHHl COMEll ROTJIOWANTCA ¢ HepasHOH cCKO-
POCTLIO, B pe3yJbTaTe PACTBOP NMOZKHC/Afercd AN NOAUIENAUMBaST-
cqa. TIpn nopllienauuBaHUK PacTBOPA HeKOTOPHe MuTaTeldbHHe 3Je-
MeHTH, HanpuMep gochop H KeAeso, YaCTHIHO KAJbUWE M MaTHHE,
BHHAZANIOT B OCAAOK H CTAHOBATCA TPYAHO HOCTYNHHIMKE Alg pacre-
HHA. 3a KHCAOTHOCTEH PACTBOPA HeDOXOAHMO TWATENBHO CAERHTL
H eg HCIPABAATE.

2. HoraollteEHe KOpHEM H3 MHTATENLHOT) PACTEODA BOJAH, PACXO-
AyeMoll rAaBHLIM o0pa30oM Ha TPAHCTIHPAUMIO, H NIHTATENBHLX CONeH
TaKXe MOPOHCXONAT HepaRHOMepHC. B xapkyw conHeunyw noroAy
pacxoayerca Goabllle BOAR, B PACTBOpR CTAHOBHICH Oojee 'KOHNEH-
TPHPOBAHHMM; B MACMYPHYIO MIOTOAY, HAaoGOpOT, 'COMHM H3 PACTBOPA
noraouarTes GHeTpee, 9eM BOAA, H THTaTeAbLHLM pacTBOp pa3Gas-
JiRerTca.

OrHOCHTEABHAS CKOPOCTH NOMNOIIEHHA BOAL # COMGH 3aBHCHT
TaKie OT Bo3pacta pacresuf. Monozgele, BHCTPO pacTyliHe pacTe-
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IHS NOMAGIIAIOT OTHOCHTOMBHG MIGMG COACH, CTApOc PACTCHEC —-
OTHOCHTCILIID GoabG BOAM. Boapacraer normowckne coneit v npn
MACCOBOM NAOACIOILCIHE, 32 KoHUeHTPpAlHeH THTATeNLHOMD PACTBO-
e TAKMe 1ecOXOAHMO CACANTE i ¢ BMPaBHHBATL, [IpH HegooTarke
codeH oca0UTeSL POt PACTUHHA, NIPH CHALIOM  3aCONCHUH  paCTC-
B HAUNYT 3aB9AATE [ rHORYTL,

3. HepasuoMepio DPOHCNOANT H NOIMOLICIHHE W3 PACTRODA  O7-
ACABILX THITETCALILN 3A0MeNTOE, 1o CBA3AI0 NPERLe BCCTO ¢ Xa-
PakTepor pocta pacreHdil. Mosolibie pacTeHda OTHOCHTENBHD BOJL-
e HOTIOWAIOT a3¢Ta, Mariws K (Qocdopa, crapule pacTeHHA NOCAo-
AT MHOrG Kaabluua. [Ipn Haause kKayGHe#d n o6pa30RAHNA MJOZ0B
pacTeHi TPeGyuTcA MIIOIC KAJAKA H T. /1.

TIpy upnsfOTORACHUN PacTBOPa BCe 3TH GeoBCIIOCTH TIHTARMS
YUCCTL TPYAHO, ocolellilo 8 TOM ¢IYy4ad, ¢LIH HA OAHOM H TOM Xe
NMUTATENLHOM PACTBOPC PavTYT PAIHuHINe pacteHus. Hjas venpab-
JOHHA 3TOro MeAGCTAaTKA NCeoBXuARMO HCPHOARUCCKH TPOH3BOANTE
NOAPOBILIT @nalli3d NHTATEILIG) PACTBOP ua COAUPKAHHE B 1eM
UEACALHLIX HHTATCABILIX MICMCHTUB W 38TeM A06aBKOW BOAW H OT-
NElBHBIX CONICH BEIPABRHUBATL ¢ra cocTae. [lpu Takom pemuMe, ob-
A CBRCTEOM  IEIGUPATCALIOCTIC HPpH OIIOUIEIHA OTACABHLIX
NUTATCABILX FCMCeNTOE, pacTeins OyAyT DOrAoWATL 43 PacTbop:
BCe UenOXOANMLIC WM BCRCCTRA,

Hrak, s ycucunioro skipallseands pacTeHHid Ocs nosBbl Ha
HCKYCCTHCUNLIX Cy0eTpaTax, YBAAAKHACMbIX [HTATENLHBIM pacTBO-
POM, HCUOXUAKMO UAAZANTL KOHTPOID 38 COCTABOM NHTATERBHOTO
pacTBopa. XapakTep 3TOT¢ KOHTpoas §ylIeT 3aBHCeTh OT CHCTEMEl H
PasMeDOB  YCTAUUBKY,

Mpat oAHEKPATHOM HCIIOAL3OBAHHH PAaCTBOPOR, KOTOPHWMH [OJH-
BAIOT DACTCUHs, PACTYWLHE B HCTCPMCTH3IMPOBAHHOM OOOPYNOBAHHH,
HampHMep NpH BenrannckoM Merole BuipalluBaHHS pacTekiii, neod-
XOOHMO CACAKHTL TONLKO 34 TPaBHALHOCTLIC NPHTOTOBJICHHA TIHTA-
TCALIOTY PacTBOPA M 3@ MONKACTEHHCM Cf0 0 HYXHOTO 3Have-
nus pil.

B 106UTenbCKHX ¥ MEJKHEX TPOH3BOACTACHHBIX YCTAHOBKAX, MHO-
TOKPATHO HCIIb3YIILHX OARH H TOT e MHTATEILHWHA pacrsop, He-
OGXOMHMO TIOCTOSHHO CiequTh 3a pH pacrsopa u o Mepe HaxobHO-
CTH, HO ¢ PCXKC O4H0TD Pa3a b HeAeTo HCNPaBaaTh KHCAOTHOCTH
pacTtBopa. B ocran:HOM 1pH Do0aBAeHHH CBeXKero pacTsopa AOCTa-
TOYHO HPHACPIHBATLCA CACAYIOILETO NPpaBH/Ia: B CONHEUHYIO MOToAY
BMCCTO HCTAPHBLICFOCH DACTROPa ACGABAATh PACTBOP TMONOBHHHOH
KOHUCHTPAUMH; B [ACMYDHYIO TNOT0AY — OOLIMHONH KOHUEHTPAUHH.
ilo Mepe cTapcHHA pacTeHHH Takie clelyeT KOHLCHTPALHIO MHTa-
TCABHOTO pacTBopa [UCTEMCHHO yMeHpuraTh, Haxowen, aas mnpea-
OTBPALIEHAA PEIKOT0 H3MEHEHHS COCTaBa pacrsopa pa3 B 10 xuefi
4aCTL CTAPOro pacTsopa, npHMepno 'fs—'fio oObema, cAeayer oJaH-
BATL D KANAANIALHIO H 3AMCHATE er0 CBEXKENPHroTOBAEHHEIM.
3TAX OpaBIA BNOAHC JOCTATOYHO [14 HOPMAMLHOIC BEIEHH:
x03RiicTBa.
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B KpynHEIX Xo3siC¢TRAX ¢ HCNTPANR2CBAHHEIM CHAGXKCHHEM pac.
TYWHA pacTeHHll UTATCALHBIM PACTBOPOM KOHTPOAL 33 €ro CoCcTa-
BOM AovikeH O&iTh AOCTaTOYHO TouHblM. Hapazy ¢ oGsazaTenbnum
onpefteReHyeM pH pacTBopa M ero  CKCOANCBHRM TOBEHCHUCM AL
HYXHO# HOPMB HCOOXOANMO TAKKC TLATEALHO CAeNHTL 33 KOHUOK-
TpanHell MATATCALHOrQ PACTBOfA M YUNTHBATE MAHHBIC @HAJTH3A
UPH KQAHNOM QUCPCANDM IRHTOTOBACHIN NeBUX Dopuuil cro, Heob-
XOLHMO TaKKe e pesce 1—2 paz B neaeno npoM3BOIHTE NOJKLL
8HaNH3 NHTATCALHOTG PACTBOPA NG riapHeflINM 3ACMCHTAM K HA
OCHOBZHAH AHAAK30B HCIPaBAATL CrO COCTAB.

Tlepea s3sTHeM mpo6W ANs AHAAM3A CAEAYCT TUIATEALHO MEpe-
MeLiaTh COOepHHMOC $aKa H u3MepPHTh 0GBCM COACPMALICTOCA B HCM
pacTBOpa.

Ona nepemelinsanus colepauMoro RefoapWoro Gaxa gocta-
TOYHO HMeTk AepeBanHOe Becso. [lepeMelllnBaHMe NPOH3BOAHTCH B
aToM cayvae Bpyunyio. [lpu Goaswom o6beMe Gaka nepeMelluBaHe
nponsBogETes ¢ TNoMOLBKy Gapfarepa — MOrPyMXeHHOH B pacTsOp
nephopHpoBarto# TPYOKH, B OTBEPCTHS KOTOPOH HACHETACTCR BO3-
NYX, WAH UCHTPOGCHKMHBIM 1ACOCOM, NCPCKAMHBAIONIIM COLCPHKAMOC
GaKka U3 OMHOTO KoHUA B ApPYrod. Kpyndnle ycTanoBKw nedesno
OCHACTHTE OOEHMU CHCTEMAMH NCpeMeLTHBAHHA.

Hamepenue ofbemMa pacTBOPa NPOHIBOIHTCA € TIOMOUILKY MepuoRk
AMHERAKM, IPEMBIM OTCUCTOM MAM TNONAABKOM. 3H2A TNOBEPXHOCTL
0aKa, MOXHO 3apaHec pacCyHTaTh, KAKOMy obbemy €yjeT cooTBeT:
CTBOBATEH OFHO AeNieHHe LIK&JH (ectn 6aK HMeeT NPAMOYIGALHYK
¢dopmy). MokHO KaaHGPOBETE, & B HCKOTOPHIX CAYHafAX U HIMCDATH
ofbeM PacTROpA HJR TIPHIUTOR B GaK ROLLL € MOMOLMBIO BOAOMEPA.
Jror npubop Aoaxen OuiTh o03aTeALHO BMOHTHPUBAH B TPYGONpPO-
Bogax Oaxa.

Hns onpegenenda coaepkanus NRTATCALHLIX BCUICCTB B PACTBO-
PCHHOM COCTOAHHH Heofxonumo npoBy OpaTh, e BIMyuuBas pac-
TEOp (MOCAE TILATEILHOTO NCPEMCIIHBAHMA HAL0 AATh PACTRODPY OT-
croathen). A onpenenenus obuwiero coaepKaHHa WEOOXOLHMO
TWaTe bHefWHM 00pa3cM BIMYTHTL M MepeMeillaTh PacTBORP H He-
MELAEHHO B3ATL NPOGH (He MeHee TPeX) M3 pPa3HWX MecT HaKa.

Ecan noansiit anaiu3 npoG Hese3a MPORCCTI B A¢HL BISTHHA, TU
HeOGXOAMMO 3AKOHCCPBHPOBATL WX, N0GABHE THMOIZ HIH HECKOJABKO
Kaileih ToRyona {0 MeToAdX AHANH3A OCHOBUHIX NUTATCALHBX BU-
ulecTs B pacraopax oM. B ra. 1X).

KOHTPOJIb 3A YCHAOBHSAMH NMHTAHHA PACTEHUR
NO XHMHYECKOMY AHAJIH3Y UX COKA

O NocTaTOMHOM CHAGHKEHHH pacTelull MUTATENLIBIMK BEULCCTBA-
MH MOXHO CYAUTbL HC TONbKO {10 AHAJNH3Y MHTATCABHLIX DACTBODOE,
HO W 10 aHanH3aam pactexddi. [1pH yMeHbileHdH cHaGXCUHS pacte-
HEAH TeM HAN HABM MHETATEAbHEIM BCLWECTEOM CHAYana BHewnlne He
w#abaoqaeTcR HHKAKHN NPHIHAKOB roANAAHHA, OJHEKO COACPMAUHC
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JA4HHOTQ BENLCCTEE MOMET DE3K0 CHHIATHLLA., Ecaun pacTedic noyy-
yaso B KAWCUTBe HCTOYHMMKA 430Ta HHTPATH, a ‘2aTeM CORepxaHle
HHTPATOR B PAcTBOpE Pe3KO CHH3HAOCh, TO COJACPHMAHHE HHTPATOB
B UEPCLIKAX, COKE JHCTBEB H T. A, PRIKO CHH3HTCA. le-l 3ToM ofilee
COMCPXMANME 230T# NIMEHATCS HE ¢ubHO (B mepBble aHH}, TlosToMy
NneoGXoANMO ApOBOAHTh dHANH3 HMeHHO HHWTpaThOTOo a3oTa, npudeM
B TCX 48CTAX DACTCHHA, B KOTOPBIX HllTp&THhIfl 830T HCUE3aCT NpeiK-
ne RO, ]Ll.‘..’]L‘l‘(!()ﬁ])tl:ill(_‘{.' ACAATh EHAJH3E COKA YCPCLUKOB JHCTLEB
cpeaux sipycoB. CreflyeT OTMETHTE B TO e BPEMS, 4T0 Y pAda pa-
l.',T(‘!II-'[i'l, JAAKD 1IPIN XOpOUICM THTATTEY HHTPETHBIM  A30TOM, OH na-
CTOMBKO GLCTPO NPCeBPALLACTCA B KOPHAX B ADyrae $opMH a3oTa,
970 B Ha/3eMHON YaCTH MOXeT He 00HADYXHuThed. B Takux chyuasx
MOMRD 2HAMUIHDOBATH HA HHTPATHI COK, OTXATHHA H3 KODHHA.

Ipn HepocTatke ocdopa npexae Beerp yMeNblllaeTca cofepxa-
HHC ¢To B HHAKHAX H CPCAHHUX 4alTHK pSCTEHHi‘{, [IPHYEM HauGoJce
pe3ko nagacT cogcpxauue dQocdopa B CcOKe pAacTeHHB, rAe OH
apaseTcd 3amacHol ¢opMaoil.

ITosToMy 0 cTemend ofecledeHHOCTH PACTEHME docdopom cyAAT
o CofepsKaHuo Heaprakuueckoro ochopa 8 coxe pacTeHHi; IVIA
4HANK30B GUPYT ANCTEN MK YepeDKW CPeAHHX HAM HAMKHHX APYCOB
pacTeHui.

DT We vacTil pacTeHui SepyT d A4 aHaAM30B HA obecneyen-
HOCTh pAacTeHHd KajHoM.

YHpoicHHHe MeTOAR AHAMK3A cOKA AJA ONpelefeHHs ofiecne-
YeNHOCTH PACTeHHH THTATeNBHHMHK BelleCTRAMHE  paspaboTaHb
K. IT. Marpuukum. UM coszava <novieBad MoxoaHaa aaGopaTopHay,
wasbipacMasn cyMxoft Marmuukoro. K «naGopaTopna» npuaxena
KPaTKas HHCTPYKUHA TI0 MeTOSAM aHaJK3a, YNoTpefasieMhM AN
SBICTPOro ONpefefeHHsT CORCPXKAHUA THTATENLHLI BEllECTE B COKE,

ONPEREJNEHHE HELOCTATKA HAH H3EWTKA TNHTATEJBHMX
BEWMLECTE B PACTEHHAX MO BHEIWHHM NPHIHAKAM

Kax }'KHShIBa.‘TOCb BBIE, IPH HELOCTATKE HHTATCIBHDIX BelUIeCTH
B cpelle, OKPYRaoUed KOPEHL, HAUHHAET CHHXKATHCH COAEPKAHKE
9THX BellecTB B pacTeHui. [Ipn HepocTaTke azcTa, doctopa n Xanns
H3 CTApHIX YacTefl PACTEHHA 3TH BeILeCTBA HAUHHAIOT TIEpeBHIaThCH
B MOMOAHE, B Pe3yJLTaTe Uelo BHeIUHHe NPH3HAKH TOAOAAHHSA, KO-
TOpLIe NOCTYNAIT 04 BAHAHHEM K3MeHeHHOTo 06MEHa BelllecTs, Npo-
ABAAIOTCA B CTAPHX UACTAX PacTeHHH, a 3aTeM pACTIpPOCTPRHAIOTCR
Ha JucTbA cpelrux apycos. I[lps negocTaTRe APYrHX 9JeMEHTOB NH-
TaHWA, KOTOPHIE ¢ TPYAOM HAH COBCEM He MOTYT HCNOALIOEATHCH
BTODHYHO, NMPH3HAKA TOAOLAHHA HACTYMAOT B BEDXHHX YAacTAX pa-
¢TeHNR, 3T0 B 0COGEHHOCTH OTHOCHTCA K KBJBLHIO H Cepe.

B BOAHHX K IPaBHAHHX KYALTYPAX ¢ PACTBOPAMH, MPHIOTOBAEH-
HbIMH Ha BOZONPOBOAHOK BOJE, MOTYT HaGAWAATLCA NPUIHAKK HELD-
cTaTka asoTa, Gocdopa H Karuf, 3HAUHTeTBHO pexe HaOAIDLAIOTCH
NPH3INAKN HeZOCTATKA MarHMA, CCPbl, KAJbIKA 4 MUKDPOMIEMEHTOB,

128



TIpk casure pH B WERQUAYK CTOPOHY MOTYT HAGNIOAATHCA IPHIHAKK
HeJOCTATKA MeNe3a, TAK KAK Xene3o BHMAjaeT B OCANOK.

IpuseneM ko4, KOTOPHH MOXKEeT CAYMHTL ANR PACNO3IHABAHHA
CHAMNTOMOB HEIOCTATKA OTAeNbHNX MUTATEeNbHBIX BellecTs. Jas pas-
HEX KYJABTYP 3TH CHMINTOMH MOCYT TIPOABJAATLCA B PA3AHMHOH CTe-
MEeHH H MOTYT HCCKONLKGQ BAPLHPOBATHL, OCOODCHHN KoTga CoueraeTcs
HEAOCTATOK JABYX SACMCUTOB,

CHMATOME! HEZOCTATKA MHTATEALABLIX BEWeCTH B pACTeHHH
{no Danrcy w Craneit, 1955)

Heaocraonuii
3feMeHT OBTaHAd

1. CHHI’ITOMI:I ronQIaHHA I'IPOS[‘B.ITSIDTCI BO H3POCAMX JTHCThAX.
1. TlogpewkAeHNe PACTPOCIPAHCHD [0 BCEXY DACTEHHN.

a} Pactenna yaxaue, cserao-zedeHde, Ipet Gojee CTapLIX Aszor
JMCTHER HEATO-JeJeRWH A0 WenToro, Ha SoAce MOANMHX
CT4IHAX AALTBE BRICHIXAKNT M CTRHOBATCH KOpDHUHEBBIMH.

6) PacTenus HAXANE, HEHOPMAADHO TeMHO-3eAeHHe, ofwake  Pochop
€ 4EPEHKAMH, UPHKPCHACHHMMHA TIGA OCTPHM  YCAOM,
4ACTO HASMIONARTCH KPRCHOBATAS HAH TYPNYDPHAA IHr-
MEeHTAIME, HHOTAA ¥ GoAce CTAPHX ANCTHEB HACTYWAET
Anopos, :

%, MNoBpewtenne MecTHoe (HA JHMCTLAX DORBAAKTCA NATHA).

a) Ha xoHuax u xpasx 6oaee CTapBIX AMCTbEE HawHHaeTcd Kansnh

xnopos (nobneXHeRHe ANCTbEB B PedayabTaTe paspytile-
g xaopoduana). XA0po3 pacHpOCTRAHASTCE MEXAY
HHIKAMH ¥ cOTpoBOWAAETCR 05[)33056HH3H KOPpHTHEBRIX
OAT€H € NOCASNYIOMMM BHIMANEHHEM TKaHeH, BCACACTBHE
4Yero JHCThA KAKYTCH PA3ODBAHHBIMH; NHCTEA HCKPHAIEH
H CKPYUEHB, 4TO BAKOONSE PE3KO BHIPAXKEHO HA PAHHHX
CTAAMAX,

6) Xaopos HAYHWACTCA MeWAY MHaxawH Goxee crapux man  Marwui
AACTbEB CPENHHX APYCOB, AMCTbE CTAHOBATCE HeATHINM
HIH TMOYTH GEJHMH, HO XHIAKH OOMYHO OCTANTCE 3eqe-
HEIMH] OTMMDAHMA JHCTBER HEe HalJ0laeTed.

[]. CHNITOMBI TOZOAANUA TMPOABAAIOTCA HE MOAOZMX JNACTLAX.

1. I]bnpemenne PacHPOCTPAHEE) TO BCEMY PACTEHHID.

Bce pacredme cBETAO-3€SeHOrO MAQ KeATOBaTO-3eAeHore  Cepa
upera. Bepikte AMCTBA HanGoNee XAODOTHUHML.

2, NMoapexgenne MecTHOE.

A. TraHb ¢ HeKPOIAME (MEDTBLIMH YUACTKAMH).

8) XXOpO3 HAUKHAETCH MEXAY KWAKAMW MoNoNHX nHcThes,  Mapraney
ABRCTLE CTEHOBRTCH MENTHIMH WAH OSABMK, BCe XEHAIKH
OCTAKTCA 3SNEHBIMK, XJ0p03 COPOROMTARTCA TOABJIe-
HEeM HeGoNbIHX KOPHAHEBNR HEKPOTHISCKHX MATEH.

6} XA0p03 HAUNHASTCA C© OCHOBAHHE U KpaeB MOJOZHX JAH- Bop
CTHEB, 33 HAM CAEOYET HEKXDO3; AHCTLR NCKPHBARIOTCA,
a npu SoAee CARLHOM TOAOAAHHH OTMHDEWT BLPXYLIEQ-
HHE TMOYKH, OHX HeDHEDT, OCAHIHAIOTCA,
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n} XA0pos nepruBx ARCTLER (¢ NeEcexaroine, a nobeAe-  Kanwsuwd
HE), BRXYINQEHNS MUK OTSHPAOT H HPHOGDETART
KOpUHNEHEL 1Ak Sepubiii WEeT, KOPHHN KOpOTKHe, YTOA-

HigHILIE, GCRRZNAININE,

B. Trais 0¢ NEKpOTUMECK:A,

EI) Xnopnzt NATHAIRTCL MOULLY  SHmiamn MOAO M JNCTLER, Heaeao
WHAKL UM OCTOWTCA  JeacilmMi, a4 HOTOM  Becl
MICT MOATRCT WA QCALeT,

G) Y pactenall nuGAoIcTed NPIHSEINIK BCPXYIICK, ¥ MO- Menn
ALK FHCTHEN MOANG (GARLTS KAOpoT, ' )

B yenosHsix BOAINMY, DCCHdN6X 0 rPaBHANBIX KYABTYP HEAOCTA-
YOK THTATEALIRLX BCICCTH IPH ACBOMILHO 4aCTHIX CMCeHAX pacThopa
e nposisagercd. Miloraa Moryr nposBHTLCs JHIIL IPH3HAKA HEdo-
CTATKA a30Ta MAK XKedcesad, 3aTo Npu 106aBiAcHHY B DUTATENbHBIR
pacTBOP HOBOH NOPUWH Conci, a He NMOJHOM CMeHe BCETO DPacTBopa,
ICKOTODLIC BCUICCTBA, TOMAOMAEMBC PACTCHAAMK B OTHOCHTENBHO
HCGONLIHIX HOMAHYCCTBAX, MOUYT CKANJIUBATLCH B 3HAYHTCABHLIX KOH-
UCITPAUHAX H OKA3WBATbh TOKCHYCCKOe ACHCTBHE — HOH cyabdara,
XJ0pa, MATHHA H HCKOTOPBIC APYTHC KATHOHH M @HHOHBL

B Takom <ayuac B pacTCiHsX MOFYT HPOSIBAATLCIH UPHIHAKH H3-
OLITKE HOHOB, CHMIITOMLI OTPABACHHA pacTeduil. OAHAKO CHMITOME
MHICPANBLHOTO OTPABACHHA TIOKA HIYueHH HE IONHOCTHIO.

CHNATOMB! MHHEPARLHOTO OTPABASHHS pRCTeHHR
(no 3aaucy u Cranefi, 1955)

DaemeuT, HAXORR-
muica B wablHTXe

I llephuie nprInake nOpAN(eHHA NOSKANITCY Ha B3pOCALIX
AHCTLAX.

1. HeBpemzenne pacnpoctpaHedo MO BHCEMY PACTEHHID.

A TRAb NCHPOTHUCCKANR, .

a) JlHcTha CASTKa TEMHENT W HEMHOMO YMEHBIIAOTCA; HHOMA Maranii
HaGAA2ETCA HEHOPMANbHOR CBEPTHBAHHE H CMOPU(H-

BAMHE MOJOIBX AHCTbEB; HA [O3OHHX CTaBHAX pocTa
KOHII FUCTBEB BTIRHYTH H OTMHpAKT, OCOGSHHO mpH
MCLUOH MOTOAS.

6) Obee nomenTenue JACTBN; KOKUM M kpait Goaee cra- $ociop
PWMX JHCThEB TIOSHNHEE CTAHOBATCA MENTOBATHMN HAH
KOPUYHEBWMH, 2T0 CONMPOHONAUETCA é?nmeuueu APKHX
HEKPOTHIACKIX 1I4TEH; npoucroant ghazenue anctves;
¥ HEKOTOPHX PpUcTERHE CXoano ¢ HaaR#KHN rodoga-

IHeM, ¥ BPYTHX ~ C HIGMTKOM a30Ta.

B. Tkaun we nexpornueckasn

a) Obuee orpyfeHie pacTeHMA, AUCThA MaNeHbKHe, TYCKIO- Xaop
acAeHME, cTeOAN TBEPILE; ¥ HEWOTOPHIX pacTeHui ma
fionee CTapeX AMCTLRX NOABAAWTCA IYpPNypHO-XOPHIHE-

BuE NATRA, 9170 COMPOBUKAAETCA OMAIEHHEM AWCTLEH,

¢) Obmee orpySense pPAcTEHU#t, ANCTLR ManeHbKHE CMAERA- Cyasgar
TO-3eMeloro LBerd, creGAM Teepanle; Mo3AHes JAMCTHA
MOFYT CKPYTHUATBHCA BHYTPL H MOKPWBATHCS HAPOCTAMA,

KDHIR ANCTLEE CTEHOBRTCA KOPUMYHesLIMW, aaTem GAeino-
WEATHIMH,
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uy Ha punspx ety #adaonacted caudbti poct, yLanue-
HHE uemnoymnii, CBETAO-3€Nenan OEpPACKHd AMCTBER; HA
HOSAHWX CTAAMAX POCT JIMETIRETCA, ¥ JHMCTheR NMOAB-
A9ETCA NATHICTOCTb, TIOXOMAA HA MO3AHKY, 32TEM IO-
HUARKTCH MUTORLC WHTIL, JHCTRE BHUYT M OOAZAKT,

2, Monpexnenne MecTIOR.
Trois ULKPOTHIECHLH.

a) XAopoz PASAHBACTEA HA XPASX JHCTHEH W PACAPOCTpPE-
HAGTCA MEHUEY MUAKAMM, CONPOBOX/AACH KOPHTHEBLIM
HEKPO30M M CBEDTHEIHHEM KOHIOE JNHCTERB; DMAAZHHE
AHCThEB {OBPEXICHNE CXOAHC ¥ MHOPHX pacTeHuit c
KaanfiueM Tanonannem).

6} Xaopoa pazEuBAETCA MEMAY WHIKAMHA, NATHA CTAHOBATCE
GenOBATHIMA ¥ HEKPOTHYECKHMM, MOCYT CTATh OKPAWIECH-
HEIMH HAH H2 HHEX MOTYT SIOABASTHCA HANOTHEHHLIE BOLOHN
KOMUEHTPHYECKHE KOIbHA; ¥ HEKOTOPMY pacTeHnil npo-
HCXOAHT POCT JNCTOBLIX PO3EeTOX W nolerw OTMHPAWT,
TepAA JHCTRA (N0 NOBPERACHHI CXCIRO € HEAOCTATHOM
MUrHHA ¥ ORHHX H C HECAOCTATKOM Heneza y ApPYIux
pacTenHi).

s} XA0po3 KOKUOB M KPaeB RHCTHER; XIOQO3 pacnpoctpa-
HACTCA BRYTPL, ocoleHHo MeHAY WHAKAMH, MOKa BECh
ANCT Me cTaHeT SASAHO-MEATHIM WIH DEeAOBATHIM, OHOrH
KPack AHCTBEB M HEKP0J ¢ 33KPYNHDANHEM XP2€R; Ong-
ACHHE NMHCTLEB.

t} ¥ ueworopwix pacTeHuil BIONL OCHOBHEX KHIOK, OCTAK-
MHACH JCIeARIMH, MOABAAKTCA YHACTHH, HAMOAHedHDIe
BO.IDﬂ, aTH }"laCTK}l CTAHOBATCA DPCIPILHLIMY,; p33BH-
BACTCA TAKME XADDPOI MEHWAY HHARAMH, RO3IHEE DOSR-
ASETCA HOpHileBoe OXpalIABANNe, H, HOTHA BeCh JAHCT
CT3HOBHTCH KOPHUHEBLIM, OH ONaRaeT,

n) XA0po3 HHMMEHX AMCTLES, CONPOUOHMRAOWNMACT KOpHINe-
BWMN DATHAMH, 33TEM ONANEHHE AHCTHEB.

IL. Nepesie MpHIHAKH MOBPEKAGHNA MONOAWX NBLThEB

t. Tloppeknenne paCNpOCTPAHEHO TIC BCEMY PACTEHHI.

TxkaHe HeKPOTHUECKAN.

a) Xd0po3 AHCTbER, MONOLBE ABCTHS CTAHOBATCH COBEDIIEH-
HO HEATLIMY, BEDXYIIEYHTIe MOYKH OTMHPAT, Soaee
Crapwe NWCTLA Takwke MOTYT otnacthb 0e3d YBALAHKR,
WUAKH OKPALBBAITCY B HPACHEM HAM uepHmil umer,
AKCTBA ORanaKT (ua PEHHHX CTANHAX OOBPEMASHHAES
CXOAHO ¢ HemOCTATKOM Mene3d}.

2. Noepexwaenie MeCTHOS.

A. TwaHb HEeKpOTHUECKAA.

)(.uopoa PA3BHBAETCHE MERKLY AHAKAMH MOJOANEK XHCTLED,

’ KOTOpKE CTIHOBATCH XKECATHIMH HIH 5En0BATHMH C TEMHO-
KOpPHYIIEBEMH WAH NMOYTH Geamn REKPOTHICCHKHMH NAT-
HAMH] JHCT MCKPHBAAERTES ®  CMOPIIRBIETCH, B STOM
OCHOBHOE OTAHYHE DT TOADAANHHAE,
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i Tuans: He HexpoTHHECKAA.

a) Xropod pA3BKBAcICE MEWAY MHAKAMY MOJAGARIX THCTLES, Heaesn
HUAKY OCTATCA JeAeHHMI, NOIANEs: BeCh JANCT CTAHO-
BHTCA HEATHIM WAH QLXOBITHM, CAOUI0 € FOJACAAHHEM.

6} XJ'IODDS MONONLIX AHCTECE, MHAKK OCTURTCH IEACHLIMA, Menn

B npaxrhaueckux ycaOBHAX 4acTO 43GBITOK ONHOTO MOHA BHISHI-
BACT ¥ PaCTCHMAN DA3BHTHC CHMOTOMOB, CXOILIX C CHMOTOMAMHA he-
AOCTATOYHOCTHE APYroro HoHa. XHMUYCCKEN alHaan3 TOMOMET BLIAC-
HHTL HACTOAWYIO TIPHUYHHY.

Ecau auanuza NpousBECTH HEBOIMOMHG, TO HYMHO TIMATENBHD
NpOMLITL [PABKI BOAOH U NPHIOTORMThL CBEIKUH pacTEop. Ecnn cumit-
TOMBL YEPE3 NCCKOABKO JICH HCUE3HyT, cACI0BATCILHG, PACTEHHA
MeACTBHTEARHO UCTIHITHIBANH TOKCHKO3 OT M30BITKA TOTO HAW APYTOro

rona.
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TJTABA IX
METOA B! AHAJIH3A NMHTATENBHBIX PACTRBOPOB

Meronp adannsza, KOTOpHE MBI PEKOMEHAYEM, NPEMEHAIOTCS TIPH
anannse npupoanmx Boa (Peznngor m Myaukoeckasn, 1859) u apn
anaanse noupeHnnX suTaxexk (Coxkonos, Ackuuasnm u Ceppoboann-
cknii (pex.), 1954; IerepGyprexuit, 1959 u SyayT nodesssl B Mio-
GOM TEMJIHUHO-NAPHAKOROM XOBAHCTBE UAM OBOIHOM coBxosze. Yacts
CTIHCAHHEBIX METOA0B MOXKeT OLITh NPHMEHeHAa W N8 aHANH33 307k
pacTennii.

ONPENE/IEHHE OBWER KOHUEHTPAUUH NHTATEINBHOTO
PACTBOPA

Onpegenenne o6l KOHUEHTPAUHM THTATENbHOTO pacTBOpa
O6HYHO NPOH3BOLAT MG BECYy CYXOTO OCTATKA NOCAe BHNAPHBAHHA
ONpeAeNeHHOTO KOJUUeCTBa €ro, 3HauHTeNbdo GHCTpee MOMKHO Onpe-
JeNATh KOHHEHTPALHID PACTBOPA, NOCKOABLKY OH COCTOHT H3 SJAEKTPO-
JIRTOB, KOHAYKTOMETPHYECKH H3MEDAA ero 3JeKTPONpOROAHOCTD.

Onpenenenue KOHUSHTPAURH DACTEOPA MO CYXOMY OCTATKY

IMIpanuun meropxa. Ilpamoe B3BeliMBaHHE OCTATKA, NOAY-
YEHHOTO BHINAPHBAHMEM PAaCTBOPE, AaeT HeTOUHHWe pe3yanTaTht 6aa-
TOAAPA THAPOAH3Y H FHTPOCKONKYHOCTR XIOPHAOB MACHHA H Kaflb-
UHA ¥ TPYAHOH OTAAYH KPHCTANAH3ALHOHHOR BOAHW CYALpaTAMA
MarHug H xansuud. J(aHHBe MONYHAl0TCA BBHAY 2TOTO 3aRbILEH-
rumMA. TTosToMy Ayulle B nuTaTeAbHE pactsop cHauwaza A0OAaBRAThH
COAY AAA HepeBoia cOeARHeHHA KanbLHA H MAarCHHA B YIJAEKHCAbR
CONH, A 3aTeM YiKe NPOBOJMTL BEITAPHBaHHe H BHCYIOHBAHHE CYXOT)
OCTaTKa A0 NOCTOSHHOIO Beca.

XoR anannsa 50 ma DHTATeALHOro PacTROPA NOMEMENT BO
B3BeileHHYi0 GaphOpoBYI0 BHNAPHBATENLHYI0 YAMIKY, A0GABJIRIOY
Touro 2 ma 10% pacreopa codsl, BHNApHBAT HA BOAAHOR Banu
AOCYXa, 4 3aTeM BBAEPHMBAKT B CYLMIAbLHOM IIKahy NPA TeMIepa:

Type 120° B Teuenne 23 yacor. Hawky ¢ 0CaAKOM B3IBELIHRAICT,
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cuoBa cywat 30 mum., ROBOAST A0 NMOCTOAHHOUO BCCa (C TOYNUCTBIO
Ao ! mz}. OpnoBpeMenno B APYyrod yallKke NPUHIBOART XOJOCTOE
onpeaenesne. g store semnapueant 2 s toro ke 10% DaCTB(Jpa
COAB H OCTATOK THRKC AOROAAT A0 MOCTOSINHONO Beca.

Pacuert cyxoro octaTka (x) Begercs no chepyiouleit hopmyne:

(5 — 5}-1600

X o A

M2,

roe A — o6beM pacTeopa (1 u4), BauTHH B aHanu3; B — pec ocag-

KA uCnLTYeMore pacrsopa (B #2); 6 — Bec ocaika cofbl (B m2).
3naudTensHO GhICTper OUpeleleHae CyXoro OCTaTKa MOREO Npo-

K3BECTH, eCNIH PAcTrOp ynapusark fog Hadpaxpachoi aamnod. Ilpu

STOM BOJA, TIOTAOLIAs HHPPAKpacHble Ayud, GHICTPO pasorpeBaeTcs

H HCnapsercs.

Onpeneacune KOHUEHTPAUMM PacTBOPA MO €ro SJACKTPONPOBROAHOCTH

IlpuHoun MerToga B piae cayyace OpH GCCnOYBCHHOM Bbl-
pallMBAHMH PACTCHHI HEOGX0AHMO oucHk GLXTPO ONpPCACAHTB KOH-
ueHTpaunKw pacrpopa. Jlyuwum merogoM aas onpegeacing oGlien
KOHLUCHTPALHK PDAaCcTBOPE ABJITACTCN BOCOBOR METOA. Ho secosos Mo-
TOA, XOTH NPOLT K TOUCH, A0BOALUO IEDOQOVIMKHTOMACI NO BPEMEHH ETO
BHNGAHCRHUA. ,[[.I'lﬂ Gbl('prIX I'IpHﬁJllifiHT{_‘.FthbIX DI'IpCIH.‘J'IL‘HHﬁ MOHRHG
GIPEACAATh KOIILUCHTDAIHIG DECTBOPA MO €M0 3JeKTpOonpOs80AHOCTH.

Metosn onpefedeiitss KOHUSHTPALME PacTBopa MO 7o 3RAEKTPO-
NPOBOLIOCTH OCIOBAH HA TOM, YTQ B OTAHYHE OT YHCTOH BOAW pac-
TBOPBHl 3NEKTPOIUTOR CNI0COBHEL MPOBOAHMTh  3JEKTPHYECKHN TOK.
Beanunna FMCKTPRUPURAKLLIIOCTH (uﬁpamaﬂ CONPOTHBACHIID paCTBR)-
pa) 3ABHCHT {IpeXAe BCETO OT KOHLOHTPAUHH pacTRopa. Ona 3aBu-
CHT TAKXe OT CTEeNCHH ITHCCOUHAUMH 3JCKTPOIMTA NpH NAHHOM
pa3sCACHHEH H OT AKTHBHQCTH HOUOR 3INCKTPOMATA.

SJIEKTPOIIPOBOJIHOCTB CHEHL  CHALAD MeHACTCH ¢ HAMelUNeHHEeM
TEeMAECPATYPHl — 1IPY NOBLILCHHH TeMNepaTypw Ha 1° oda moBBE
waerca ua 2—2,5%. Flosromy oopencsienne 3ACKTPONPOBOLHOCTH
caelyeTr npoBOAHTL NPH TEPMOCTATHPOBAHHY COCYAHKA HAHi ONpaae-
AEHHA 3IJECKTDUNPOBOIHOCTH.

Ho 1 npm TeprocyaTHPORAHUH He HAGMOAACTCR CTPOTOA  OPO-
NOPUHONAALHOCTH MOHAY KOHUCHTPAIHEH pacTBOpa HEeCKONBKHX CO-
ACH M CTO 3NCKTPOAPOBOIKROCTRIO, TaK KaK NMONOUWEHHE OTAeALHEIX
CONIER PACTCRUSIMH NPOHCXOAUT HCPABHOMEPHO, 4 aKTHBHOCTL pas3-
HBIX HOHOR HEOJHHAKOBA M P H3MeHeHHH KOHMEHTPALNH MEeHARTCH
no-pazdomy, TeM ite MeHee AAA IKCMPeCC-ONpeneneHufl, rie He Tpe-
Gyeres 0c060 TOUHOCTH, 3TOT METOML MOXKET GHTh HCNOML30BAH.

QOnpeaeliciie 3AeKTPONPOBOAHOCTH MOMKHO NPOBECTH NO METOAY
Konsspaywa. Ecau Tok uponyctuts no aeyM seteaM ABC u AJIC
(puc. 33), cxofsUHMCS B OJHOIN TOUKC, TO NPH PaBCHCTRE MOTEHIHA-
J08B B Toyke £ opHofi eeTB K Touke H apyrof metey ﬁ el % ,

CUJTH TPR CONPOTHRACUHST NIBCCTHLE, MOMXHO JCTKD MABTH 4CTBEDTOS,
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Mo atoft cxeMe ¥ NpOBOAKTES onpenencuue. B xayccThe oaHOR H3
BeTRel TOKA GepyT PeOXODI-AMHERKY AMHEOH | M, pazfenenHyw Ha
MUJANHMETPE], ¢ HATAHYTON TYrO KOHCTAHTAHOBOM (MM MaHIAHHKO-
POI1) NMPEBONOKON U JBIIKKOM, COSIHHEHHBIM € MHIWKATOPHBIM HH-
CTPYMeHTOM (TenedoHoM).

B xauecrse TpeThero CONMPOTHBAEHHS GEPYT MarasuH CONPOTHB-
acuni fo- 100 00H) om (R,,).  Yereeproe comporHeAense (R} —
COCYAMK ¢ PACTBOPOM, JMEKTPONPOROAHOCTE KOTOROTO A0MMHA GHITh
aamepera (puc. 34). HMcToznuKkoM ToKa ABNSeTCA IBYKOBOH reHepa-
top 3I-10 wau apyroa npeob-
pazopaTelie TOKA IO 3BYKD-
B5IX YACTOT, BEKMOYAIQOILIHHCS
B ceTh. COCyOuK ¢ TUTATHHO-
BHIMHA MV1aTHHEPOBAHHEIMI
3JAeKTPOdaMK {CQTUHCAHHE CO-
¢yna cm. BopoGber. Toabu-
wMear 1 Kapanerpanu, 19562,
#an mobofi  gpyroit npakra-
KYM no GH3MYecKoH IRMHA)
noMeliaeTcd B BOAAHOH TCP-
MOCTAT ¢ PTYTHBIM TepMOpery-
JAATOPOM (WAH VABTPATEPMO-

c1at). B kavecrse unaukaTop- PHc.R33. CxemMa MOCTA xoujlegcaurgb
Ry B By Ry — compoteehenug; ADSC W —
HOPO HHCTPYMEHTA IJA Onpe- T T ee heThy rc:m?:pﬂ - n,;'.anmc‘rpynem.

JeJIeHHA, NPH KaKoM mostoxe- -
HHH IBMXKKA Ha PeOXOPIe HACTYNAeT PABEHCTB( HANPAXKEHHH B TOY-
xax B n I, ynorpedaserca HuarooMmusti Tenedon. [lpu pasencrse
HanpAXeHnd IBYuaHHe B HAYUIHHKAX OKAa3HBAETCS HAHMEHBUIAM,
NPH CABMre ABHXKA 3BYK YCHJIHBAETCH.

5

3 Re I &
pH HaAHMcHELISM 35}"-13]“‘“1 B Hayll[HH‘KE R_m_“_ﬂ’ FEe [y b2

OTPe3Kd Ha MiHefike (B M) OT KOHNOB JHHe{KH 40 JBHIKKA.

Xox anaausa [lpy HaMepeHHH KOHUEHTPAUHH DAcTBOpA 11D
ef0 $IeKTPONIPOBOIHOCTH HeoSXOOHMO ONpedeliHTh KOHCTAHTY <OCY-
[a M 3areM COCTABETE rpad UK 3aBUCHMOCTH SAeKTPONPOBOLHOCTH OT
KOHIeHTPaUKK pacrTeopa. EciIu 3TH BedHRHAL ONpelelieHH, TO H3Me-
pelHe 3MeKTPONPOBOOHOCTH HCILITYEMOFO PAcTBODR DPOH3IBOTHTES
04eHb GECTPO.

a) Onpedetenue KOHCTARTH cocyda. Tlpemac BreTo HeolXORHMO
ONpeRefBTh KOHCTAHTY COCYAA MO H3BeCTHOMY PacTEOPY, HampHMep
TOYHC MPHTOTORACHHOMY I}EO H. PacTBOpY XJOpHCTOro Xamks. Jas
enpefefteHds KOHCTAHTH COCYAA B Hero nanumaior 20 ma 1/50 u.
pacTeopa XJopHCTOTO Kamua., COCYAKK ¢ PAacTBOPOM TIOMEWIAKT B
TEPMOCTATHYI0 BAHHOMKY NPH 25° C, BEITEPXHBAIOT IPH 310K TeMmne-
paTtype 13 MuN H HAYHEAOT OnpefefeHie, NOAKMIOMHE COCYAMK K
cobpanuoit cxeMe (prc, 34). 3BYKOBOH I'CHCPATOpP BKAIOYANT 34
16 mun mo Hawaga paboTel

JBEXOR Ha peoxopAe YCTAHARAUBAKT B TAXOC TIGAOMKEHHC.
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wTO0K 3BYK 3 Tegaehote GHA MUAMMaAbkbiM. [Ipn aTOM noaGupawT
TAKOC COIPOTHBAEHHE B MAarasdile CONPOTHBAEHHH, YTOGH MHHH-
MAaNbHOC 3BYYAHHE B HAYWHHKAX ObAo Obl rae-To B cepeflite IKAAK
auaciika. Onpefeends NopTopsA10T 2—3 pasa ¢ HECKOIBKO OTJIHYAI0-
MHMMACA CONPOTHRACHNSIMA MarasmHa.
Conpotupnenuc 1/50 i, pactsepa xaopucTore kaans (K} naxo-
BAT B3 1IPOTOPLUHK
R_h o pBeh
e Iy A
riae Ry, — colpoTHBReHNe MAara3auHa compoTHeaeuudt; !, iy — ovcuer
o HOAOACHHIO JRHMKA 113 proxopac.
~ Pacuer xoucradrsl
Cocysa BeIETCH MM d}Op'

i MyJe:
—_— K=uxR cu,
i rae A — KOWCTAHTa CoCyaa;
4 % — YA/NbHAR IEKTPONPO-
nognocts 1/H0 H. pactBopa
b \ L, KCI, pasuas 0,002767 npn
\_\

’ 25°C (nafinena no tabam-

\ UaM YOEABHOH 3NeKTPONpao-
BOAHOCTH) .

6) [locrpoerue Karu-

6posovnot  kpuaol. Kaau-

W GPOBOUHYIO KPHBYK CTPOAT,

feps 3a OCHOBY TNOJHBIR

OHTATEMALHB A pacrsop

Pue. 3. Cxema yetanopky nas onpefesewnss  ODBIMHOM KOHLCHTHAUHY.
37 KTPOUPOHOTHOCTH, 20 ma nuTarereHOro pac-

R_ — COCYAMK A0 QUDCHEACHHI  BICKTPONPOSOIHOITH
X QLY
R — MBTEIMIL CONPOTHBACKKE; ), #, - proxepn, W TBOpA HAJHBAKT B COCY
- HCTCURNK TOXA! H = NAYIURK, JHK Anf OnNpeneenns ajie-

KTPONPOBOKOCTH.
HlamepsmT CONpOTHBACHKE MUTATEALHOTO PAaCTBOPA, SATEM Pad-
Gapasior erc B 2, 4, 8, 16 pas » kaxAWi pa3 HIMEPRAKT €r0  COMPO-
THBAEHHC,
Pacucr yacnsHOM 37CKTPONPOBOAHOCTH MHTATENLHOLO PACTBO-
pa U KaxJaoro cro pazbasaclig BelyT no ¢gopmyae:

K K-l
X=o, T. €. %= ot
Ruen ! T. ¢ By

PeayasraTtel Bupakalor B BuAC rpafuka, TAe l1a OH  OPAMHAT
OTKAAALIBAIOT 3MAUCHHS YACALHON 3JCKTPOIPOBOLNOCTH, @ HA OCH
aGCHACC — KOHILCHTPAUKK PACTBODA.

B) ITposcdenue onpedeaenus. B cocyank wanusawr 20 ma nnta-
TEALINTO PACTROPA H ONPeACIAICT sieKTponposoaHocTs ero. [To xa-
ARBPOBOMILON KPNROE NBXLAST KOHLUQGHTPALMIO PacTBOpa, KOTOpo#
COOTBOTCTRYLT 978 3JCKTPOIPOBOAHOCTD.
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Chleayer NOMHHTb, YTQ OIIpelle/ieHHE O4YEHbB NPHOIMIHTEALHO,
eCcltH PacTBOP YHKe NPONYCKANCH Yepe3 PaCTeHHSA, TAK KAK OTACALHBI
HOHH TOFAMUAMOTCH HePABHOMepHO, a IMKA/KA PACCYMTAHA JHOIE
pasfapseHne pacisopa.

Onpefeneie KOHUSHTPAUMH NHTATENBHOCO pPacTROpa MOKHO
BECTH ¢ MOMOLIBLIO CHEUHATLHEX TPRGOPOB — CONEMEPOR, HANPHME]
cOeMepa, PeKOMeHACBAHHOTO ANS ONpeleNeHHs CONeCOHepMaHuy
noun H rpyitos {Beparnep v Howrronoaos, 1954). Heofixoaumo npy
NCJAB3OBAHHA COEMEPOM [IPOrpaaAyHPORATE €0 NG NHTATEAbHOMY
PacTBOpY B pPA3HHX pa3BeJeHHUAX.

ONPEAENEHHE pH BOAM H NMHUTATEJNBHOIO PACTBOPA

MeronoB onpezenernn pH cymecrsyer mosoneno Muoro. laas-
HeAWEMH M3 HHX RBJARIOTCH KONOPHMETPHUECKHI v TOTEHLUHOMETPH-
ueckHR,

HanGoaee npocTLiM, AOCTATOMHO TOMHBIM W YAOGHEEM N5 TNOHS-
BONCTBeHHBIX Uedell RBAACTCA KOJOPHMETDHYCCKHA MeTOL  Oupepe-
aeinA pH, On oCHOBAH Ha CMOCOBHOCTH HEKOTOPHIX KPACHTENEed —
MBAKKATODOB H3MeHATh CBOH LBCT B JABHCHMOCTH OT peakuu {KHC
JOTHOCTH) CPedn.

' Onpeaenenne pH no AasmoBckomy

H3 kofopuMeTpUdecKuX MeTOROB, NOZBOJAIUIMX onpeIcauTs Pl
BOALY WJIH TIHTATeNILHOTO pPacTeopa, Haubosiee YAOOHEIM ABJIGLTCS
MeTon, ANSAMOBCKOrD, B KOTOPOM UBeT HEAHKATOPA, I[PUANTOTH
K BOJE MM PACTEBODPY, CPARHUBAETCH C HCKYCCTBEHHOH UBETHOR IMKA-
Nofi, NPUIOTORAEHHDOH B npofivpkax (MAH H3 OKPALIEHHOH UNAYJIO0-
HIHOH TUTeHKU).

Xox anaaunza. B npoGupry Gepyr 5 ma nuraTeasHoro pac-
TBOpa, NpHANHBAKT 6 Kanelh cMellaHHOrO HHAHKATopa {peakTue 1)
# CPaBHHBAKOT OKPACKY ¢ OKPACKOfl LBETHOH MIKANL {peakTup 2).
" B crangaprHoft wkase noaGupaioT npoGHpKY, HauboJee nojxond-
WYIO {10 BReTY K OKPECKe HOMBITYEMOR MHIAKOCTH.

PedKTUBH.

I. CMeliaHHE HHAHKATOP (He MYTAThL CC CMCIUAHHBIM  IHAHKA-
TOPOM AAa onpedeficHHA aszoral):

a) meTHn kpachmnit; 0,05 2 CyXoro HHAMKATOPa pACTHpART B ara-
TOROH MM AUTMOBOH CTYnKe ¢ HeGOMBIIAM KOJMYESTAOM 3THAOBOTO
cittpra. ITepeHocaT peakTHe B CTaKAHUME H JAOBGAST COHPTOM A0
50 ma. Hanee tyna we pobarasor 3,7 ma 0,05 u, pactaopa caxoro
narpa. PacTeop nepeHocar B Mepuyio xoafy ga 250 ua n A0ROZAT
IO METKH MHCTHANHPOBAHHOR BOAOH;

6} GpomTuMonoBEE cuHHMi, 0.2 2 cyxoro HHnHKaTODa pacTBo-
pmot B 104 ma sTHnOBOTO crupTa @ npuSariawT TYAa Xe 6,4 ma
0,00 H. pacTBopa eakoro HaTpa. Becw pactBop mepeuccdr B MOeDHYIO
KoaGy sa 500 44 M BOROAAT K0 4YepThi AHCTHIAMPOBAMHON ROAOK.
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CMOIEIBAT OfHY Y4CTh PACTBOPA MCTHIA KPacHOTe € ABYMX
UACTHMH OPOMTHMOIOBOTG CHHCTO M JI0AYYAIT CMEIIAHHEIA HHAHKA-
jop. Bee pacTBOpbl XpalsTeS B TCMILIX CKAAHKAX, CMCIIaHHNA HH-
JKKATOP B GOALLIHX KOAKUECTBAX He MOTOBAT. CMEWIABHDIH HHXHKA-
TOp NO3ROAACT BecTH onpeaenedve pH B npeaenax or 4 no 8.

2. CraugapTukie PAacTBOPHL AJAH JUKA ML,

a) vaopueriil kobaant (CoCly -6H30) —59,5 e n i1 4 1% conn-
BORL KHCHDTHL

6) xaopioe keacsa (FeCly-6H0) — 4505 2 v 1 2 1% coasnoit
KICAOTHY

B) xaopiasa meap (CuCly-2H0) —400 > gt 2 1% coadnod
KHCOTERY,

r}) cepuoruenas Medn (CuS0.-5H,0) —200 281 2 1% cepHofi
KUCAOTHL, '

37TH pacTBOPH CMCWHEAIOT B NPOGHPKAX B NPONOPUUAX, YKAZAH-
nwx e rafa 13,

Tadauye 13

MpuroTosiiedne HCKYCCTREHHOA cTaHnapThod wkasm pH
no Agamobcxomy (B A4)

pll CoCls FeCly CuCly CuS0, H,Q
4,0 9,50 0,40 _ — [IN11]
42 915 0,45 — — 0,40
44 5,056 0,£5 — - 1,30
4.6 7,25 0,80 — - 1,85
48 6,05 1,54 - — 2,45
5,0 535 2,80 —_ — 1,95
5,2 385 4,40 —_ —_ 2,15
5,4 260 4,70 - - 2,70
56 1,65 5.55 o — 2,50
5,8 135 585 0,05 —_ 2,75
6, 1,30 8,50 0,15 —_ 3.05
6,2 1,40 5,50 0,28 -— 285
6,4 1,40 5,00 0,40 — 3,20
b0 1,40 4,20 0.70 — 370
6.8 1,40 3,00 1,00 040 3,65
7.0 1,90 250 1.I5 1,06 340
7.2 2,10 1,50 1,75 114 325
7.4 2,20 1,0 1,50 1.9 2,50
7.6 2,20 1,10 2,25 2,20 2,25
7.8 2,20 I,05 2.0 310 1,45
8.0 2,20 Lov 2,10 4,00 0,70

Fipismenanna: 1. Tpurotoonp wseTayis IMRany, CrefyeT DPOREPHTh €€
rpasnaunoery, no Gydepunts pacrsopad. flas 3tore B cuenxansrG NpHTOTGBNEH-
bee dydepude pactvopd (Hanpumep, docpathHeie) ¢ pasakunmmi pH ppudan-
AT CM{.‘[IIGHHHQ Illi.flIIKaTG]] i TPOREQAIOT, COBUASERT JIH GTTEHOQK €rQ C UBETOM
HEKYCCTBelol iiKamw, cooTseTcTByicmed nandoMy Sydepy no pH. Ecan orrenox

GTARYACTCN, To OTO NOATONAKT, 1002BARA HOCKOABKO KADEAL OAHOTO H3 HCXOAMBIX
PaCTABPON,
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2. Hsertayio WKaly MuMHO NPHTOTUBHTL B3 LCAYVAONAHOR nAenkil (oM. nod-
TOTOBKY hnenkn ans oupencacuis dachopa), Meiine n jpyrae (1954) pekoMenayw:
CIACNYIOTEMIT METOL OKPECKH KR GOPYT KPACIyRy, SOy, aeicHy o U g
TYWL B pasHHEX pA3GABAENHAX M OKPAIIMBAIOT €0 KYoouky NieHkd. B peayanrtare
nonyudeTca CEpRA NARHOK, OKDAWICHHBIX B PasnHuHele ideTa ¢ pasHol HHTEHCHB-
HOCTERID, 9aCThL KOTODRX EOOTBETCTBYET HIKANE AJ‘H‘[MOECI{DFD. J9 ceKTASARRHM
NPOMEKYTOURBIX TPATAIRND, COOTROTCTBYIOMIIX NCRENOIY 0T KPACHOID K IKEATOMY
M OT 3ICACHGTO K CHIC-ACACHOMY UDETY, CKAZABBAIOT NONADIG QTARASANE NARE-
THHKH, OKDATNCEHNGLIC & rasukie IeeTa,

3B vactosee mDess NIOMEIILCUUEE T, BIIYCKACT IOTolbe HPHBOPHL 4 [
onpepencrsia pH no metony Anamopckoro.

Hpunenrenne pH NUTATEABHOIOC PACTROPA K 3ALAHHOMY 3HAUEHHID

B npaxrixe GeonouBeHHOR KYABTYPH RaXHO He TOALKO OMNPERL-
JIHTh pH pACTROPA, HO W AOBECTH ero AC OApeneACcHNOro ONTHMARNL-
HOTO 3HAMEHRHS, LIBLIJ.Q BLETD pH NMHTATEJBHWX PACTEOPOR ACBOASIT M43
5,6. Horoanre pH momuo noctenerHno, onpeicasa pH xoaopumor-
PHYCCKE A JOVIHEAA N0NeMHOTY XDCONKOrQ DACTBODA KHCAOTH H.lil
meao4n, TPAMeM IOCAe KaAA0ro HPHIEHRAHHS HEOGXDII‘HMO BHOG
nposepars pH. BricTpee MoxHO RopofuTs pH fo 3axansoro swasc-
HHA MO Pacucty, XOTH M B JAHHOM CNyyae, NI No0ABACHUH  Kli-
CAOTH HJIH WMENTOYH, HeoOXOOAMOD OPOBEPHTE NPABHILHOCTL pacueT:l
myTeM onpezenenna pH.

Haa onpepenenys KOTHECCTBA KHCAOTH HANL  IMQJIOHE, KOTOPL!:
weobxomuMo noGaBuTs Ans npusenenust pH pactsopa x 5.6, 100 aa
MRTATEeNLHOTO PACTBOPA HANHBAIOT B KOHAYECKYI0 Koaly na 200 aLi
NpHAYBAT 25 KaneMh CMEMAHKOTO WHORKATOpa (peaxTun 1 mo Ans-
MOBCKOMY) u TETpYIOT (.02 H. pacTROPOM CePHON  XHCAOTH, echu
pacteop Hseer pH Goarlle, uem 5,6, uau 0,02 H. pacTBOPOM HIeNOUN.
ecnd pH capunyTo B KHeayo cTopoHy. KoHel THTpOBaHHs ONpeAC-
AMOT, CPABHHRAA IBET PACTBODA ¢ 1BeToM OydepHoro pacteopi
{pH =5,6; peakrus ), ranuToro o Koafy na 500 s ¢ TAKHM Ke Ko-
JMHUCCTROM CMeIIAaHHOT: HHIWKATORA.

Pacrrop, cootseTcraylomuil no oxpacke pH =5,6, Moxno sparo-
TOBHTE OO MPOTHCH AXAMOECKOTO H2 PACTBOPOB XJIOPHCTETO Kobarib-
Td H XJOpHOr0O Xeme3a. -

PacyeT XOANYECTEA KHCAOTH, HeOGXORHMOTO JAMa HAOBEASHHN
pactpopa go pH =5,6. Hanpusmep, na 100 s muTaTenpioro pacrsopa
Ang gosepenus cro g0 pH = 5,6 no eMemaunoMy unanxatopy notpe-
Gosanocek 10 aa 0,02 K. pacTBopa CepHON KHCHOTHL

O6mnl ofbeM mHTaTeJBKOTO pacrsopa 4500 2. Chenoparenbio.
#a I 1 pacteopa monger 100 s 0,02 4. pacTBopa cepHOdl  KAC/IOTE.
a na 4500 2 — 450 2 0,02 n. pactBopa cepuoit xucaorm. Kpenkan
(95% ) cepHas kucaora sBasiercas 35,5 n. Ecaw 0,02 u. pacreopa
KUCAOTH JOMKHO MoHTH 450 4, To 35,5 u. pacreopa fomxHO NOATH BO
CTONLKC pa3 MeHblle, BO CKOJBKO pas 35,5 Goxawite 0,02, 1. e 0,02 <
X 450 = 355 x, rae x —dHCn0 JKTPOB KPenKOd cepHOil KHCAOTHl

002X 450 __
= —'3"575-— =0,253 A,
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T. e. ana aosegenuns pH a0 5,6 neo6xonumo zofanutL 253 Ma Kpen-
Ko cepnod KHCAOTH.

ITocne nofiaBaendst COOTBETCTRYIOLErO KOJMHUYECTBA CepHOH KH-
caotH neofxonumo nposepute pH M DmoaTHTpoBaTe pacTBOp, eCAH
NOAYYHNOCL HETOUHO — eule Pa3 CCPHOH KHCAOTOR MIH LIeAOULIo.

Mprrwevanwe Eme Goaee npocTo (X0TA K MeHee TOTHO) MOXKRO T0BO-
avwte pH pactBopa mo 5.6 Mo oNHOMY HEAHKATOPY — METHAY KPacHOMY.
pi onpepcacpuax Gepyr ADe viHAKOLWE LPOSHPKA HANW XoAGOUKH K B
agny W3 x assator docdatiad Gydepunil pacrsop ¢ pH =56 {peaxris 1),
4 B ADYDYW--- TEROL OKe KOJHQeorBo  UCNHTyemoro pactiopa. B ofie. mop-
IHH ﬂpuﬁﬂ.B.ﬂmf}T‘ 33aTeM OAHHAKOROE KONHYECTREG. HHAHKATOPA. EC.IIE HCTih{+
TYeMHR pacteop Gymer nMeTh fonee MEATHR OTTEHOK, YeM CTAHIZPT, TO OH Tpe-
Gyer MOAKMCASHHA, ecnu Gonee Kpachwfi, To—nogmenadnsanma. Ha npaxtiue
CTAMKHNAWTCA ofHUHO TONEKD ¢ HEOOXOAMMOCTHIO NOAKHCAeHHA PACTBOpOB, KO-
TOpOE NDOR3IBOANTCH NyTeM AOGABKHA X PACTBOpPY CepHOE KmcaoTi, Mucorke asTo-
pul pekoxengyilor nogBoaxTe pH pe copHoR, a a30THOR KMCAOTOR.

Peaxrtusuw.
I. docthariwit 6ypeprmit pacraop ¢ pH = §,6. Cocrapasor ny-
TeM cMewmkBanng 17,25 2 kueAoro ocdopHOKACLIOrO KAaJaHA 0QHO3E-

mewtenporo KH,PO; n 1,19 2 xucqoro Gocd)OpHOKHCAOTO HATPHR

agyaameuicanore NagHPOy-2H.0. CMech TulaTtenwHo pacTHpPAOT
B CTYNKE H XPaHAT B GaHKe ¢ NpuTepTolt mpobkoit. [Jas npuroTosne-
HAA CTaHAapTa pacTeopsioT 9,22 2 atol cMecH B 1 4 JHCTHAIHpO-
BaHHO# BOAH. MoOXHO 3aKazaTe B anTeke TabJeTid COOTBETCTBYIO-
ero cocTapa, paccuutaHune HA 100 w4 unu Ha 1 2, uTo HAMHOrO
ofaeruut paory.

2. Merunoeiil xpachni@i. Totosar pacraopendem 0,2 ¢ HHOHKa-
tropa B 100 m2 60% stuioBoro cnupra.

B Hacroswec ppems ans onpegenenua pH uMeercs Muoro mpm-
GOpOB — MOTEHUHOMETPORS Pa3’AHYHBIX MAPOK ¢ XHHTHAPOHHBIM HAH
CTEKNAHHEM ekTpoaoM. OnHcande uX JaHo B JAI0GOM NpAKTHYE-
CKOM PYKOBOACTBe IO (DH3HUECKON XHMHH, a TaKMe B DYKOBOACTEC
no arpoxaMuueckoMy azajusy nous (Cokonos, Ackenasd H Cepgo-
Gonbcknit, 1954). _

Quens npoct W ynofen B patore woHomep MM-2, BenyckaeMbli
Kuenckum 3asoaoMm snertponpnGopor. Honomep npepnasnaven aus
onpegenedaun pHt 8 obaacte or 1 ao 12 ¢ rousnocthio o -+ 02 (uro
BIOJHC JAOCTaTOMHO RA onpeAeneus pH nutaTenbHmx pacTsopos).

OMNPEAEJNEHHE pH C MOMOWBH) HOHOMEPA HM-2

Mpuauan meroga. MedcrBue HOHOMEpPA OCHOBAHO Ha 3aK0-
Homephom uaMenenuin HIC ransBaHMUECKOro 3JeMeHTa, COCTABJeH-
HOTO U3 HACEILEHHOTO XA0pcepeSpRHAre TIOMYSNEMEHTE M CYPbMA-
HOTO 3JeKTpola, B 3asdcuMocTh or pH uaMepaemoro pacrsopa. IlpH-
6OP COCTOMT M3 TPLX OCHOBHLIX yacTeil: 1} CyphMAHOrO 3deKTpoua —
JIHTOH YPbMAHOH vyaud (BHYTPU KOPGYCA HA CTEHKE NUMELUEHD CO-
RPOTHBARHHC U3 HUKCACBOHA NMPOBOAOKH), 2) xaopcepeGpdaHOro nONy-
AEMEHTA, CMONTUPOBEHIROTO B MJIACTMACCOBOH TpyGKe, B 3) HaMme-
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purenn, Mamepnrent npegcrarasner coboi upubu]d MArIMTOINCKTPH-
veckof cueteMmu. Ulkana msMepHTens NMPOTPaayHPOBAKA B BEJHUM-
wax pH n » Munausonsrax.

Xonx avaanza Pabota ¢ ucHoMepom ouenl, npocra. Ilocne
npoeepkH paloTkr npHGopa no OSydepHoMy pACTBODY CYPBMAHYIO
Yamy M XJA0PCepeGpAHEI MOAYINEMEHT CHOMACKUBAIT HOMHTYEMBIM
pacTBopoM. 3aTeM HAJNHBAKT B CyprMaHyo sawy 20—25 s wenwu-
TyeMoro pacTBopa, NOTPYXKAWT B PacTBOp XnopeepeGpaubi noay-
3MeMeHT A, [epeMellNBAa PacTBOp NOJMY3INeMeHTOM B TeueHhe 30—
40 cex, cHEMAKOT Noxasande npubopa. PacTBop 3areM RELHRAWT H
SJeKTPOAH NPOMMEBAT BONOH.

Mpumeuanne B HacToAmee EpeMA TNPOMHINAEUHOCTL HAYHHACT K-
nycxan, CrenEaNLAEe ANNAPATH, KOTOPHE ABTOMATHUELCKH ONPeIetanT ‘]JH npo-
NYCKALMOrO UCHes HYX DLCTBORA 1 QULGLaT #rQ 10 JAXAHNKULY SilaIeHHEL CD(’B.H
NpHGOPOB TEKQIG THIA BRNYCKAGTCH asTOMATHUECHHA anextpoiuiik pH-merp, co-
CTOAIEE K3 ABTOMSTHYECKOTD 3SACKTPOHHOID NOTEHHHOMETPA - C HRECOKOOMHEHM
BxogoM I1-29 n panoro K3 garTunkon - - nporors KT wow norpyaciwore
RKHU2-01. 3ror opubop ksMepaer w peryaupyer pH ¢ tounncrme 15-2% or
O8N3CTH MaMepeRys.

TNpoMsnaenile XPYNMHEE YCTAHOBKH NEOOXOAHMO, Koucuwo, ofopymonars
TAKHMH annapaTaMM, MOHTHPYS HX napaMua (la clyvafl peMolTa} Ha BHXOAHON
TpyOe, Beqvitelt oT UeHTPODEXHOrO HACOCA K KAHANAM, HALGMHAGHIUM CTOANBKH,
HAH K 3AMACHOMY §2Xy, B KOTUPHA MEPHOUZHYECKH DEPEXAYHBAETCH muTaTenbHL
PacTEOp. ¥X0R 33 TAKHM ABTOMaToM OYIeT 3aKMOYATECA TOJBKO B BO3CSHOB-
JASHHH 3ARACE CEDHON XHCAOTH, KOTGPoR NOJKHC/ARETCH PACTBOP.

ONPELENEHHE B PACTBOPE BAMHEALINX
MUTATEABHHX AJEMEHTOB

Has TouHoTo otipeflefleHHs BaXKHeRIIHX MHTATEMbHBIX SJeMeN-
TOB —— a30Ta, Gocdopa, KanHs, KaNbHHA H MATHHS HeOOXOZHMO
HMeThb XOpOUIo OCHAIEHHYIG XHMHuecKyio JNaBopaTopHid, Tak Kak
KOHTPOJE 34 COCTaBOM DAcTBOpR Tpe§yeT TOYHLIX H GHCTPLIX Onpe-
Aenenai.

Iasa asora, docdopa B KajHA PAIPaBoOTAHE! SKCIPeCC-MeTOAb,
KOTODHMH CAefyerT OOGAB30BATLCH B TOM CJyude, eCld 1O KAKOH-HH-
OyAE npHuEHe B YCTAHOBKe HMEeTCd B XOAy TONEXQ ONMH CAHBHOR
63K INA MMTATENRHQOTO PAcTBOpPa H HOOPABACHHE €ro COCTABA HAAO
¢henats B Tedetive 2—3 yacop, Eciii ecTh 3anacknie 6akH, To Ayyllte
NOAbL30BATECH Oviee TOYHEIMM METOAAMHE aHa/NH3a, GNHCAHHE KOTO-
PHX TAKXKE HaMH NPHBOAKTCA.

DKcnpecc-MeTOAL ONpPefeleHHA Kaabllgd H MAarHHA ABARIOTCA
ONHOBPEMEHHO K IOCTATOGHO TOMHLIMH, TAK WYTO HHKAKHX ADYTHX
NpHeMOB AHAJ/IKIA 3ITHX SJEMEHTOB OCEBAHBATH HE HAAO.

Jns opHeUTHPOBOUHHX AHAJH3I0OB NHTATEALHLIX PACTBOPOB MOM-
HO TIOJL30BATECA MOMIeBOR nNOXoAHOR JalopaTopHefi AaA aHasM3Ia
coKa pacTenuft (cyMroit Marnnuxoro), Ilpn anmanpse NUTATEABHBIX
© PACTBOPOB MO HHCTPYKUHH, paspaforaguofi Marnduxeym {Maraun-
 kufi, 1954; Margauxuit, yrapos & Manxkos, 1959), wHeoGxozuMo
ROMBATbL, YTO KOHUGHTPALHN THTATEABLHONQ PACTEODA MPHMEPHO B
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10 pasz nHKe, YeM ColepKaHHe AHHOHOB M KATHOHOB B KICTOUHOM
CoKe, & MOTOMY PacTBOp AOMKel G1TL yuapen Ro 'Y nepeoxzuans-
ioro ofibeMa. locne aToro MORHO TIPOBOAHTL AHAJMMILI PACTBOPOR
TOYNQ TAKHM ke 06pa3oM, Kak 370 OMHCAHO AMH auadK30B COKA.

Hdns anannzos NHTAaTCNEHOTD PAacTROPA MOMHO NOMAL3OBATECA H
1aBopoM PeaKTHBOB NOJCBHX JaGOPaTOPHH AN aHaAu3a IPHPOL-
K RO

Onpesenenne a30Ta B NHTATEILHOM PACTBOpE

A30T B HIATATRJALHOM pacThupe MoxeT OHTe JaH B AsyX dopmax:
B BHAC aMMOHHHHOIO HOHA HIE B BUIe HOHA HHTPaTd. 3JHAYATEABHO
PEXKC DPUMEHSETCS. B COCTABC NMATATSNABLHOTO PACTBOPA MOUEBHHA,

Ecan tpefyercs onpededith 0611ee cOTCPKAINe A30TA B PACTRO-
pe, TO 30T HHTPATOB BOCCTANaBAMBAICT A0 AMMHMANHOIG, U aMMHakR
OHPEASTIAINT KOJOPUMETPHUCCKH, WK 06beMuLIM MeTomoM. flaa pas-
NGO IPCLGICHAT AMMHANHOTO W HHTPATIOTO a430Ta neodxo-
AAMO ROJL3IOBATLCA CREUHAALHLIMH MCTOAAMH.

A, Onpedenenne 0Bujezo as0Ta @ MUTATEALHOM PACTENDE

Xop anannaza. 20 s 9IHTATEJBHOTO PACTBOPA MOMRILAKT B
Koaby, K ROTOPoH HAa UWIK(e NPHCOCAHHCHE KANACYJAOBUTEAL U XO-
Jgoananuuk. B koafy esoaat numetkoft 2,0 ma menoun (25% pac-
TROP, peakThHe 1) u 0,2 ¢ cnnasa Hesapma (peaktus 2) H OucTpo
CORIMHAIOT et ¢ XGIOAMIBHHKOM. KoHeln xononuabHuKa Ipxopa
npeisapuTentHo ONYCKAmwT B TipHeMHY0 ®oadoury ¢ 15—20 ma
0,02 H. ceprof kHcnoTR (peakTus 4). Koaby co wenoynstd pacTeo-
pOM HATPeBalOT HAa ¢A1a60M OCHe X0 TeX NMOpP, MOKA He 3aKOHUHTCA
fypHas peaklUHs BOCCTAHOBJICHMS HHTPATA LIMHKOM H AJIOMHUHHEM,
BXOASIUIUMH B CouTaB cinasa Hesapia, 3aTCM HArpeR yCHANBAKT,
cofepxuMoe KoAbbi 3aKuNAeT, ¥ B TeueHue 10 mum. Ba Hee oTTO-
HAT o0pasoBaBIIHicA AMMHEAK B NPHeMHYI0 KOAGOMKY BHayajde !
ONYIUEHHBIM B KHCAOTY KOHUMKOM XOJOAMJIbHMKE, a 3aTeM KoaS0uky
ONYCKAIOT TaX, 4TOOH KOHYHX XOJORHABHHUKA He KACANCH IKHIKO-
cta. 3a 10—15 sun Npy XOpoINEM KHNEHHH OTFORSRTCA BeCh AMMHAK.

H36u1ToK cepHOlt KHCAOTH, He CBASAKHEIA ¢ AMMHAKOM, OTTHTPO-
seRaor 0,02 1n. eoxuM HatpoM (PeakTUB S5} Mo CMCIMAHHOMY HHIH-
Katopy (peaktis 3). CMemlanumil UHARKATOD B KUCNOH cpefe HMeeT
NAAOBO-KPACHYKY OKpacky, npd pH = 5.5 on Gecuseren, npu Gonee
BacokoM PH o npuoGperaer 3enenyw okpacky. [lepexor oweHs
ueTkuil ¥ MPOHCXOAHT NpH Rofasnennn [—2 xaneas weaoun. Turpo-
BaWHC BOAYT A0 3e/1eHOR OKDECKM, He HCYe3aoWefl B TeweHHe He-
CEOABLRHX MHHYT.

| m2 0,02 u. ceproit KucaoTH cootBeTcTByer 0,28 M2 azora,

Pacaer coacpxanus azoTa (x) megercs 1o popMyne

AV Fy=— Vef)-0,28- 1000
- A
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rae Vi — o6bem 0,02 n. cepHOil KHCNOTHI, BIATHH B NIPHEMHYIO KNT-
6y (B ma); ft — nonpaBka K NOPMANLHOCTH KHCMOTH;, Vy—- 00BeM
0,02 n. eakero naTpa, JATPAUCHHLIK Ha THTPOBaHHe U36HITKA KH-
CNOTH; fz — nonpaBka K wopMaaonocTy weaoul; 4,28 — tatp 0,02 .
CepHOR KHCNOTH O a30Ty; A — MHEI0 MALJIBJAHTPOBR POk, BIATOC
8 dHAJH3.

Opumenaann | Heolxogumo nponectn xodocTee onpeACACHHS co-
A€pAHHA 2a30Ta BO BLEX PEEHTHBEX, ECJ‘JH B peakTHBAX CONCPMMTCA Helfioapaoe
KoMNYeCTRO AF0TA, TO PE3YAETATH XOJ0LTOre Onpelenenni HeofXoauMo BRI Th
£3 PeayALTATOB ONHTHOIO OTNPEICACHHA. Ecnx azoTa b PeaKTHRAX MHoro, TO He-
06XOAMMO NPOHIBECTH CUACTKY PEAaKTHROB M BOAH, Kak §yer yKalano HHIKe,

2. B xomuarte, rae MPORIBOANTCR ONPEfeNeHHE Aa30Ta, HE JIOAKHD OGHTL
AMMMHEKA, TAK XaK 3T MOMKET 3JIABHCATL PEIYALTATM aHALRIA.

Pcecaktuen.

1. 25% enruil varp, cBOGOAHWH OT aMMHaKa ¥ HATpaToB. Pac-
TEROR Weaoul narpesaior ¢ 0,1 2 cnaaea derapha cHavana Ha caafom
OTHE, 8 TOTOM KHIATAT B Teuende uaca. Pacteop ¢lIuBAKOT B CKAAHKY
c puTepTof npolikoii (cnaae Jesapaa ocraeres Ha gHe KoaGrs, B KO-
TOPOH KWNSTHAX PACTBOP).

2. Cnnas Heeapaa. Coctout uz 50 wacreii Meau, B uacteil LR
u 45 uacted amomuanusn. Peaktus npogaercs » roTOBOM BHAe.

Moxuo npuroTOBKTH ero camocrogTeasko. Las storo 50 2 Mes:
HHX cTpy®eK, 45 2 aMOMUHHEBOH KPYOLI WM NBIH U 5 e rpaHydn-
DOBEHHOI'D UHHKA CMEILUHBAIOT W [OMEUIAOT B TAMHAHLHI THreNb,
34MA3BAKT THTEAL IVTHHOR H MOMELAIOT B THTEAbHYID Nedb ¢ TEM-
neparypoi sakana 1000°. [Tpu 1000° cnniae BeiDepKuB2IOT B TeMe-
HHE Yarca, a 3aTeM MHIKHA CnNas BuJIHBAIT B YAlIKY C XOIOAHOH
BOAO#H {octeperarhcs Gpmar, rafets ouku). Crvian JIeTKO HaMedb-
yaeTcd B TOHKRA mopowok. TIpH  BOCCTAHOBJMEHKHE 3THM CIVIABOM
ocTaercd MeARas NeJb, Obecrneynsayiuas poBHoe Ge3 TONHKOB KH-
fleHHe DAcTBODA. _

3. Cvewanuet nuankarop: a) 006 z MeTu/eHOBOR CHHH PACTBe
pawor 8 50 ma 93% stuaosoro cnupra; ) 0,13 & MeTuna kpacHore
pacrsopsior 8 100 mz 93% srtanosoro cnupra. Cumewudsapr ofa
pacTaopa.

4. 0,02 H. cepuaa kucaora.

5. 0,02 H. eaxuil Hatp (MoxHO monb3oBaTher w 0,00 u. pactsO-
pamu).

Tarum xe 06pazoM MOXHO PA3KENBHO ONPEAEIATE aMMOHUARDIH
W HATpaTHbd wOHE. MeTolnka yaOGHA NDH He QUeHb MasbiX COOep-
MZHAAX AMMHAYHOrO W HHTDATHOMO A30Ta B pPacTBOpe.

5. Otvemnoe onpedesenue anmonuliHO20 1L RUTPATHOZO @30Ta
8 adnoil npobe

Xoag avaauaa. Onupenenerne NPOROAAT B TOM *e NDHOOD-
YHKe, B KOTODOM NPOROIHAOCH onpeeneude obuiero asota. Chavana
OTIOHAKT AMMOHHHHLIA A30T.
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20 M4 nHTATCALHOTO PACTBOPE HAIHBAKOT B KOJAGY, BNHBAIOT 2 M4
25% enxoro Harpa (peaikTup 1), GBICTPO COBOUHAIOT KONBY ¢ X0N0-
AMALHHKOM H B TeucHHe 10—15 mus OTTORAKT AMMHAK B KOIGOUKY
¢ 19 aa 0,02 1, cepuoit kueaorut (7—10 mun ¢ ONyWECHHLIM B KOA-
fonKy XOMCAUABHEKOM H 3—5 stud ¢ noaAnaTiM). MafuTok KACHOTE
Tutpyiot 0,02 11 cAKHM HATPOM MO CMeIaHHOMY HHAHKATOPY (peak-
THE 3.

1 w4 0,02, cepHeil xucaorel cooTBetcTByer 0,36 me  NH,,
B voraasHoM pacueT Takol Xe, Kak n i ofmtero asora. Onpegene- -
iIHe HUTPATHOTO 830Ta nposoauTes B Toll e npobe. [Tocne Toro Kax
npota B KOIGe 0CTHHCT, B Hiee Bewnawr 0,2 e cnoasa Hlesapaa, npea-
BAPUTENRI MOACTABYE MO XONCAHJILHEK KoaGoury ¢ 15 x4 0,02 w.
pacteopa cepuoil kieaortu. Harpepawr KonOy cHavana Ha caafoM
arHe, a 3ateM Harpes ycuausaior. OTroHka obpasosapBllerocs NpH
BOCCTANOBACHUM HUTPATOB aMMWaxa npopoaxactea 10—15 mun
(Mo OKOHUALHK OTFOHKH KOHCL XOJCAWAbHEAKE OOMBBAICT BOOOH i
M3l TOK ¢ceploll KHCAOTB OTTHTPOBLIBAICT PACTBOROM CAKOrG HaTpa
CO CMCLEALHBIM AHIWKATOPOM.

1 aa 0,02 1w copuoit Rucaotrel coorsercrever 1,24 sz NOy'
B iaaunciiwenM pacueT NPOBOAKTCA K4K X IPH ORpeAeNedHH OOIero
as0Ta. PCakTHRB T O, UTO W IPH onNpelencHin o6lero aloTa (CM.
. 143). .

TlpiuMeuanHe, A30T BUTPATOE MOMHO ONpelensTh TAKAM cmocolom
COUTLKQ NP OTCYTCTEHW B PACTBOPe OPTAHHYRCKHX CoeppHeHHE a3oTa.

B. Koaopumerpudeckoe onpetensnue UOHA OMMORUR

pununn Metona KomopaMmeTpHiecKoc onpeaesiedde HOHA
AMMOHAH OCHOBANO Ha OGPA20BAHMA JKeATOIG OKDAIUMBAHHS CO Mie-
JIOYHBM pacTBOpoM MOAMepkypHata kanma (K.HgJ, >} KOH —
peagtks Heccrepa),

Peaxtup BechMa uymcTemMTeneH, ou ofmapyxusaer 0,1 sz NH{
Bl a BOJbI. Hpu KOJMHYELCTECHHOM OﬂpE}IEJIEHHH apelespHand KoH-
UeHTpaUus, KOTOPAA NONYCKAETCA [MA ONpeleleHHs AMMHAKA [0
atoMy Mertony, coctasaser 0,002 sz NH," B 1 ma pacrsopa. [Ips
KOHLeHTpaunn aMMonna 0,05~-0,1 ma2/xa pacTBOp MyTHEeT, H BhIa-
AaeT XenTo-Oypeifl OCamoK.

HezocraTtok MeToRa 3aKJI0MAeTCa B TOM, YTO B CHJBHO INenou-
WOl cpele BLMNALAIOT FMAPATH OKHCH H docthaTh KAaNbLHA, MATHEA,
Henesa H aNIOMHHHA, JTO NPHIOAMT K MOMYTHEHHIO PACTBODOB M IIO-
JYUeHHIO Pe3Ko JaBLMUEBHHIX pe3ynbpTaroB. as Tora UTOOH MOHH
KaJbUHA K MariH# He BHIMANANH B OCAA0K, K HCIHTYEMOMY PACTBO-
py Aolapraior cerdetrory coib. OnHako TaxuM 06pa3oM He BCeTfa
MOKNEO 106HTLCA NOJHOE TMpo3pauHOCTH pacrEopa. [TosToMy npH
AHaNy¥3e NUTATEAbHOrC PAacTBORA AMMHAK CJefyeT OnpefeaAsTsh b AH-
CTHAJIATE, NONYY2EMOM, KAaK YKAgWBAa/IoCh, B OGLEMHOM MeToJe
ONpeAeNCHHA HOKA AMMOHHEROTO a3¢ra {cM. cTp. 143).
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Xon anaau3aa. |—5 ma nuTarenbHOro PacTteopa B 3ABHCH-
MOCTH OT OPEANoAdraeMoro CofepXanHsd aMMHaka (RJad COOTRET-
CTEYIOLIlEE KONAHYECTBO AHCTHINIATA, IONYUEHHOTO IIPH OTTOHKE B UG-
JouHOH cpefie) HANHBAWT B Mcpdyw KoaGy na 100 mz, nonusalor
npuMepHo 1o 90 ma guctuagupoBaxHON BoJCH, He coUepMalleH
aMMNiaxa (BOJy AHCTHMIHDPYIOT, HAJHBAS B OTTOHHYIO KOJGY He-
CKOJILKO Kanedh CCPHOH KHCJOTBI, WIH OTCONSIOT BOAY €O LIEN0UHI0,
oTfpachiBas NepBRYlO ueTBepTh oTroHa). K pacrsopy joBasisior ] e
cerHetoRoll conn M 4 ma peaktusa Heccaepa. Josonst Boaoh Io
METKH, TINATeJBHO NCPeMELIMBAOT H uepe3d 15 sur KoJdopHMeTpH-
PYIOT UAM R OOLIYHOM KOJODHMeTpe MJAH B (hOTO3NEKTPOKOAODH-
MeTpe.

MoKHO OT/IMRATH PACTEOD B NPOGHPKY H CPABHMBATL €TI0 OKpac-
Ky €O LIKanofi, (PHIGTOBNEHHOR HA HeAAYNIOWAHON NJIeHKe, KAK 3TO
vKazaHo Lis onpefeneHus docdopa (cm. ¢tp. 149}

PeakTunm.

1. Cerverosa coms {KNaCyHyOs-4H:0}. B cyxom sune uau B
Bage 50% pacreopa.

2. Peaxtue Heccnepa. MimeeTcs 8 roToBoM BHAe B [IPORAXKe.
MoxH0 NpUroTOBUTL €T0 H CAMOCTONTCALHO, JLIY 3TOr0 pacTBOPSIOT
17 2 cyneMu B 300 m2 BOAN H BRAHBAIOT NOCTENIEHHO B PACTBOP HOJH-
crore xaaua (35 2 noxmcroro kanug B 100 #4), noka KpacHBIA oca-
JOK HOJAHAA PTYTH He NepecTaHeT PACTBOPATECH. PAcTBOD JOBOSAT
10 1 2 20% pacTBopoM eAKOrQ HATPA H ONATh NPHOARAKIOT PACTBOP
CyJeMM, NIOKA He TOABHTCS HeMcUeaaloliuil oCcajok.

PacTBop 0CTARAAIOT CTOATH A0 NOJHOTO HPOCBETNEHHSI B XDAHAP
B TUIOTHO 3aKPHIBAIONICHCA CKANHKE, UBET €f0 A0AMXKEH OLTh CRETNO-
HEJTHIM; eCTH e OR GeClBeTeR, TO A0G4BAAWT clllc PacTBOp Cy.Ie-
MBA.

3. OGpaauormfi pacTBOp XJAOPHCTOTO AMMOHHS.

Pactropsior B soge 0,7405 2 xHMHYeckn 4HCTOrO BEICYINEHHOTO
npu H0° C xnopucrore aMMoHHA M A0BOAAT Ao | . 10 ma  3Toro
pacTBopa passofar Bogod xo 500 ma. 3Tor oOpasnoOBHIE pacTROp
cogepxut 0,005 w2 NHy B 1 ma.

I'. Kosopumerpuneckoe onpedesenue LORA RUTDATA
¢ Sucyashohernoroaol kucrorol

Ilprauann MeToxa MeTog ocHOBan Ha H3MEPEHHH MHTEH-
CHBHOCTH XeJTOH OKpackH, KoTopad obpasyercd NpH B3auMojeiicT-
BHH HHTPATOB ¢ aucynbdradenonoeoi kucaoroi CHaOH (HSOz) e ipn
nocaenyolelt o6paboTKe cMecH PacTBOPOM ILEAOYH HAW AMMUAKE

CSH;I,OH (Hso:g)g + 3HN03 = C{,‘HQOH_(NOQ]S —i— 2HgSO4 ~|— Hgo,
CstOH ( N02} 3 ‘l_ NHa = Cst {NO;‘);; ONH4

TRHBATRAGEON AL UHTPOIPOLYHT

Meron moasonger onmpefieNATb WHTPATH MpPH MX CONEPIHEZHHH B
AHANH3HDYEMOR MHIKOCTH He MeHee 0,05 me, Oauaxo ayyie pado-
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TATL ¢ PACTBOPAMY, cORMepMAHHMYE OONpIUIHe KONHULCTBE HHTPATOB.

Xoa anaawrza. 5—I10 a4 nHratenwHOrQ PACTBOPA BHIIAPH-
BalGT AoCyXa Ha BogauoH €awe B tapdoponofi 4amiKe; K CYXoMY
ocratky npubasaswr 1 sma aucynaethodesonoBoil KHEAOTH - (peax-
THB 1)} w TILaTeNbHO pPa3IMCWHBAIT CMeCh CTEKIAHHOR NanoYKkoH,
Yepes 10 mun npubaenawot 15 me sBogsr 1 209% pacrsopa enxoro
HATPE UAH aMMHaKa 00 iLcA0uHOH peakund (mo nakMycosod GyMa-
e}, Pacteop nepeHocat B MepHyio koa6y a 25,50 uaw 100 4 B 3a-
BHCHMOCTHL OT MHTCICHBIOCTH OKPACKW PacTBOpa, AOTHBANT BOAON
A0 METKHA, TIWAaTCALNG NepeMUIIHBAKT M CPABHHUBAIOT B KOAODHMETpE
c o0pa3UOBLIM DACTBOPOM.

Mpumeuaunna: 1. Ecan n NATATEARHOM pacrTeope AMEOTCA XAopHAL,
TO HX HAZo MPENBAPATANBHO YAAMHTE OCAMAGHHEM CepHOKWCHAHM cepe(poM, He
copepkamuM NOy'. Ocapox xniopapa cepefipa OTAARTPOBHEBAINT, eCNH COALP-
AAHHE Hona xaopa # oupeneasemom ofbeMe Gogee [ M2

2. BoibwHe KOJAHYBCTRA HOHE AMMOHMA B PACTBORE MEWANT ONpefeieHmo,
NA3TOMY Caenyet NPHGABMTGL © PACTROP A0 &r0 BHNAPUBAHAA HeSONLLIOE KOMH-
UCCTHO PACTEODA CEPUOKHCAQIO KANHT, ’

PeaKTHBH. :

1, Jucynedodenoaopaa kicaora (perHonancyasporucnora). 23 .
peruna (XU} pacrsupsnor 8 150 a4 KOHBEHTPHPOBAHHOM cepHOll KH-
CROTHl W HATPEeBAKT B Teuerue § 4acoB ka BOAsHOR GaHe B Koabe
C oGpPATHBIM XOMOAU/AbHHKOM, PacTBop Xpanar B TeMHON CKAAHKE C
aputeproi opoabkod. [Tpoaarkuuil dekor cnegyer npelsepHTENbHO
orordate. as 3Toro tedon s koamuectse 30—35 & nomewawt B
konfy Bropua ¢ Kopkomoil npolKoit M HarpesBaweT Ha nanTke (° Ku-
neaus genodnia 181°% t° naasnenns 41°), orrowxa Begerca Gea xoao-
JIHJABHHKA TpPSMO BO B3BEILUEHHBIA CTAKaH.

2. 20% enkuii garp uau 149% pacrBop ammuaxa.

3. Cynedar cepeGpa. 044 z cyasarta cepeGpa, we coaepxa-
wero HUTpata, pactsopAlT B 100 ma QUCTHANMPOBAHMON BOAM N
XpansaT B TeMHOH CKAAHKe. | Az svoro pactaopa ocampaer 1 ma CV.

4. CranpapTHuit pacTeop kurpara Kamua. 0,1631 2 XU cyxoro
830THOKHC/JION0 KaJHA PacTsopaloT B 1 4 AHCTHANHPOBAHHOH BOAM.
| m2 sroro pacrsopa cogepacdt 0,1 me NOy'. Has npurorosaenua
crangaproe Gepyt 1, 2, 3, 4 1 O ma 3TOrO pacTBOpa, BRNAPHBAIT B
thapdoposoit yaluke H fajec TOCTYNAOT TaK JKe, KAK H ¢ HCIHTYe-
MEIM PACTBOPOM. TakuM 00Da3oM MOTOBHTCA WIKANA [Ji% ONpeiene-
HEA HUTPATOB B (DOTUSICKTPOKONOPRMETPE M 1IKANIA HA JUIEHKe JIin
OUPEIENEHKA HHTPATOBR MYTEM CPABHEHHA C LENAYAOHIHOH 10Ka0M.

lipr onpeneficHHH HMUTPATOB B OGHLINHOM KOJNOPHMETDe BHMApH-
BAIOT TAKOE UHCJAO MHJJAKIHTPOS 00pasLoBOr0 pacTBopa, YTOGH €O~
JepKaHue HHTPATOB NPHMCPHG COOTBETCTEOBANO COAEPMAHHID HH-
TPaTOB B HCNMITYEMOM pacTBope.

Pacucr cogepxannn NOy' (x) Bellercs no dopuyie

€ Hopp- 1001 ,
*=pa MYA,
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R ———

rae € — xoanuceTo MuaaurpaMmos NO;” Bo BasTail npo6e ofipaa-
uonoro pacrsopa, flop — BbiOTa cTONBa OGPA3LOBOTO PACTBOPA;

Hycn —BrICOTA CTONGA MCMBITYEMOre pacTBOpa; A — HOMMYECTBO

MUMXHIHTPOR TpoGHl, B3ATHX HA BHNAPHBAHME.

Pacuer npoBonnTcs TAaKHM GGpa3oM B Cayuae, eCAH K CT2HAADT
M ONBTHEIH PacTROp pa3ssedeHl A0 OAWHAKOBOLO OGbeMa mepen KO-
HAOPHMCTPHPOBANHEM B OGBIUHOM KONOPHMETpC.

A. Onpedenenue nuTpaTos (NYrem BOCCTAROBACHUA UX 8 HUTPUTOH)
¢ peaxTuaom [pucca (Dan npubauaurTesbHO] OYesKy
ux codepacanun)

Mpuuuun meToaa Hurpatw ROCCTaHABAHBAOT 0 HHUTPH-

. TOB ¢ MOMOIIBIC UMHKOBOH nnd, Ilpu RelicTBAM cMeCH YKCYCHO-

KHCROTO a-HabTHuiaMuHa ¢ cyasanunoBot xucheroft (peaxkrTus
[pucca) Ha HuTpHTH 06pasyeTcs anoe oKPALIHBAHKE, HHT@HCHBHOCTL
KOTOPOrO APONOPUHOHAALHA KOMHYECTBY HHTpuTa. Peakums pecbMa
YYBCTBHTRILHA, :

Xop amanuza 1—5 s DHTATENEHOO PACTBOPA HANMBAIT
8 MPoBKPKY, AoBoaAT Rofioft B0 5 a4 (echH B3ATC MeHbINEe KONHUC-
crBo pacrBopa). [lo6aBNAi0T NOAOBHHY CTEKAAHHOH NONATOYKH KH-
C/TOF0 CEPAOKHCAOIC Kanua (peakTHB 1) H HeCKOALKO KYCOUKCB UNH-
ka {peaxktwe 2). Xuaxocts BafanTeiBaior. Yepes 15 mum nobap-
AA0T MANCHEKYIO CTCKAAHHYIO MONATOUKY HOPOIKa peakTHBa I pc-
ca (peaxtus 3). Uepes 10 mun CpaBHUBAIOT ONHTHEI{ PACTBOp €O
CTAHOZPTHBIM B KOJOPHMETPE HAH €O IIKaAoH CTAaHAAPTOR HA
WIeHKe.

PeakTuErs.

1. Kucapd cepuorucaeiii ranmfi. Cmewmnsawt B hapdoposoil
yaike 87 pecosslx yacTeli cyabdara Kaans ¢ 49 BecOBBMU “acTAMHA
CEPHOA KHCJIOTH. ¥MepeHHO HaTPeBaloT A0 TeX NOp, NOKa Macca cae-
snaetca npo3pauHo#. [TepenusaotT ee Anu GHCTPOro OXJAaXAeHUS B
ApPYTYI0 ALIKY, MCTPYXKEHHYIO0 B XonoaHylo Bony. Koraa macca aa-
TBEpALET, pasbHBAIOT. ee HA KYCKH.

2. UuexoBag nwuub.

3. Cyxoit peaktus I'pucca. 89 2 BHHHOH WIN JUMOHHON KHCAOTH
pPacTHPAIOT B CTYNIKE K cMemuBawT ¢ 10 2 cynndaHnnoBOl KHCAOTH
g4 | 2 o-BadTHaaMHHEA.

4. CraupgapTHeil pacTBOp HHTpPaTOBR {CM. ONpeAe/eHHe HHTPATOB
¢ gucyabhofeHonorRO# KHCAOTOH).

Onpepenenne docopa ¥ NHTATEABHOM PAacTBOpE
A. Onpedenenue pocipopa no Kupcanosy

Mpununno Meroza. Meroa ccHoBan nwa ofpasoBanus cHHed
OKD&CKH [PH BOCCTAHOBJIEHHH OcoMOANGAATe ONIOBOM B CHJIbHL

KHoiofi cpene (OpHMepHLHIH cocraB o6padyioULEroCA COeIAHEHH:
[MoQ; - 4MoQy;): - HaPO4)).
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HHTCHCHBHOCTL OKPAckH PacTBOPA 33BHCHT I¢ TONBKO OT KOM-
stentpanue docdopa B HEM, HO H OT YCACBHH BOCCTAHOBJAEHHN (KH-
CAOTHOCTH pacTBopa). TTpH HU3K0# KHCMOTHOCTH caMa MoOaRGAeHO-
#afd HEAKOCTL MOACT BOCCTANIABIHBATREA, BHI3LIEAR CHIICE QEDELIH-
salue PacTBOPA, 4 NpH OUeHb BHCOKOH KHCIOTHOCTY NAMKCe B NIPHCYT-
cteun docdopa oxpacka Moxer He noaBaaTecd. [losroMy Heolxo-
A¥MO NPH BCeX onpeacacHisix dochopa paforate ¢ pacTBOpaMn
ONPCECACKHUOR H ORHHAKOBOH KHCAOTHOCTH, NPUYEM TAKOI, IPH XOTO-
PO caMa MOJNIHGACHOBAN MUAKOCTL ¢ BACT LIUCHIICHUA PACTROpRA.

Xoa anaansza ! naw 2 s2 nuTareduLHOrO pacTeBopa Hand-
BAKOT B IpobHPKY ¥ A06aBARIDT IACTUANTHPOBAHHOH BOIW A0 5 Ma,
lipuGapnsor 5 sa peakrusa B (peaxtus 2) n onyckaloT B pactsap
0a0BAERYIe nanouxy, [loMeiunBaioT pacTBop CJOBSHHGH BaJOUKON
8 TeuehWe 30 cex M oucpes 5—I10 smux CPAaBHHEBAIT HHTEHCHBHOCTE
UKpacKy MJH €O WUKaAOH, [PHrOTUBACIHHOH Ha HeASYA0HANOH IVICHKE,
HJK C CepHEH CTAHAAPTHEIX PacTBOpod (CM. NPHIOTOBACHHe 06pa3-
HOBOTD W CTAHNAAPTHLIX PacTEOPOB).

3anucLEIBalNT HOMCP CTAHAZDTHOrO PacTBopa (MM 1UKAaNbl Ha
IMICHKC), DKpacka KOToporo cosnafact ¢ OKpackoit onuTioTe pac-
TBOpPH, H 1o Tadd. 4 paxoustt uncao Magaurpammos docdopa (MY
P;0;) & | 4 nutatensnoro pacreopa. B rafanue (npamas yacth)
HPHBCACHO codepxankce pochopa B MdAAUrpaMMax Ha 1 4 Kak 4na
cayvas, Korgz B akaaus Opancs | a4 nuratenbyoro pacreopa, Tax
K LJsi ¢lyyan, KOTAA B aHaAH3 B3dTo 2 MA pacTBOpa.

Tabruya 14
ﬂpnrownnenae WKAJIM CTAHAAPTHLIX RACTBOPOB H BRIMHCASHHe peiylh-
TATOB aHANKIA npH onpedeaeunu Ppocdopa
(mo mereny Kypcawosa)

3’% CTaHAGPTHHEE PACTROPLI Henuryemnll pactaop
[l
5 PO,
Sae P (5 42) L P (B »2/a) P3O, (B M2{4)
g5 (5 42}
§. g'; " = = =
o
S8 3| .| (gt el |gd |
HE =S x X AR od Rl I B QUM
=1 gEg| 8 | o | w» |EgE| 885 |Eg5| 5EE
-4 O i ™ = © oREl nEE | w88 w28
1 1,25 0,1 0,005 [ 0011 5 2,6 11 55
2 2,50 0.2 0010 | 0,023 10 5,0 23 11,6
3 3,75 0,3 0,015 § 0,034 15 7.5 34 17.0
4 5,00 0.4 0020 | 0,046 20 10,0 45 23,0
i 6,25 0.5 0,025 | 0057 25 12,6 57 285
6 7,650 06 0,030 | 0,069 30 15,0 69 3.5
7 8,75 0,7 0,035 | 0,080 a5 17,6 80 40,0
8 10,00 08 0,040 | 0,092 40 20,0 92 45,0
9 12,5 1,0 0,050 | 0,114 50 25,0 114 57,0
19 15,0 1,2 G008 { 0,137 60 30,0 137 68,5
11 20,0 16 0,080 | 0,183 80 40,0 183 91,6
12 25,0 20 0,100 | 0,220 100 50,0 229 14,5
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PeaxTHBH.

l. Peakrus A. B warpersle nouru Ao kuneHns 100 ma amcTHAny-
poBadHoi BogM BeeinaoT 10 2 XuMHYeckw uHcTOro MoJHGIEHOBO-
Kucnoro ammouus. Tlocre pacrsopenus MoanbaaTa pacTsop, echn
OH MYTHbI#, GHIBTPYIOT Yepes 0e330JbHuIE GHALTD, OXRAKOAWT H
apuiaKeawT K Hemy 200 ma coasdoi kucnots (d = 1,18—1,19) =
100 ma puctuanupoBannoll eoaet. [loayveHHBIli pacrsop Xpanst
B TEMHOR GYTHLIKE B TCMHOM MecTe.

2. Peaktne B. K oancii vacta peaktnsa A npnbapasior 4 wacri
0,2 n. pacreropa coasuo¥ kucaorsl. Peaktne b rovosures nepen ca-
MBIM TIpOBEAEHHEM 4HANU3A.

3. Onoeauyag nanoyxka (ATKHA ORQIO 5 cx, Auamerp — 5 mu).
XuMHuecKH YHCTOR ONOBO B PaclaBJcHHOM BHAE HaJHBAKT B CTEK-
JFHHYI0 TpYGOUKY, SaNafAHAYID ¢ OAHOR CTOPOHL: MIH 3ATKAYTYIO
acBecToM (yAc6HO AAf 5TOH LEJH NOJB30BAThCA pasGuToit MUDET-
kofr). ITocse Toro Kax 0NOBO 3aTBEPAEET, CTEKASHHYIO TPYGOUKY pas-
GHBAIOT, 4 OAOBAHHYIO NAJOCYUKY HA KayuyKe TIpHCOERHHAIOT K CTeK-
asHHOH masdouxe.

4, O6pazuoanit pacreop. 0,1755 2 kucsioro goctopHokHeaoro Ka-
A oanozamentenroro KH;PO, pacteopsiior B BOfe ¥ AOBOASAT Ao
500 a4; | ma Taxoro pacteopa cofepxiut 0,08 me dochopa. JIna
ZNUTeALHOrO XpaHeHHs K DAacTBOPY cAefdyer NpHGaButh 2—3 Kanau
XnopodopMa.

5. IIpHroToBNeHHe IKANH CTanIapTHLHIX PacTBOPOBR,

W3 ofpasuosoro pacreopa Aajee GepyT B MepHHe KOAGH Ha
100 sz xonmuecTRa pacTBOpa, yKA3aHhwe B Tabn. 14, u AoBOAAT
BoAoH Ro MeTky. TIp XpaHeHHEN CTAHXAPTHHX PAacTBOPOB B HUX CJe-
ayer pofaruts 1-—2 kamin xaopogopMa. J(ng npHroToRAeHHs INKa-
JiBl CTAHAAPTHRX pacTBOpoB OepyT U3 KoiiG no b ma B NPoSUPKH
OfIEHAKOROTO AHAMETPA EMKOCTHIO 15 M. TOALKO B TOUHO TAKUX KE
npoGupkax B JajeHellllleM npoBOAsiT onpefednennn  dochopa.
K 5 sz cTaHZaPTHRX PAcTROpOR NpHOABNAWT 5 M4 peadThsa B # B
Tedenne 30 cex MOMEMHBAKT PACTROD ONORAHHON Manouxof, Owpac
KH HCTIRITYeMBIX PACTBOPOR CDARKMBAKT 0 IDKAAOH CTAHAAPTOR.
JTOT MeToA He COBCeM YA0GEK, Tax KaK NPHXOAUTCA KAMAHK pa’
FOTOBHTR LOKANY CT2HJAPTOE.

YnoOHee CAenaTh ACATO COXPAHAIOMYIO OKPACKY UEAYNOHIRYIO
mKany.

6. ITpurorosnenue yeanyaouguoll mxanss (no Ileise),

Pentresosckyto nieHky (peHTreH-X) ONyCcKawT B TEMAYIO BOAY
H  aKKypatH#o patolt H MATKOH TPANOYKOH CHMMAMIT 3MYJALCHIO.
Tnerry cmonackuPaT BONOH, NPOCYWHBAT HA BOAYXE, NPefRa-
PHTENLHO BRITEPEB MATKOH TPAMOUKOK W pa3pesaidT Ha HeGOMBILM:
KycOuKH. [OTOBAT PacTBODH AHHJWHUBOH KPACKH CHHEr¢ upera I
AeNeHOrO LReTa (MOMHO TOJL30BATHCA OOLYABMA NMPOXAKHBIMI:
Kpackamu Ads wepetH). Kyckd nJeHKH NoMeU(aT B ropaqai pac
TBOP KDACKH Ha pasHoe BpeMf (OT HeckONbXHX cekyrn ao 10 muw)
4 3aTeM NPOMEEBAIOT BoAcH. TloASHPAIOT  HHTEHCHBHOCTL OKPACKMH
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IVICHKH, OAHHAKOBYI0 C OKPACKOH K&MIOTo H3 cranjapTHblx pacTBo-
poe. Jaa pacrBopos octopa Mano#l KOHUEHTPALKH NOMbIYIOTCH
cHEell Kpackoll ¢ HeGOALLION NPHMechio 3edeHOH, ANA NACTBOPOR
¢ BHCOKOH koHueHTpauueid docdopa fonL3ylOTCA CHAE KpacKoi,
npHueM AAA EauGofNee BLICOKHX KOHUeHTPAHMHA (ocdopa naenky
MO¥HO HAKT2AKBATE APYT HA APYTa B ABA HAH TpH cnon. [Togolipas
MJeHKH, COOTBETCTRYIOWHC MO OKPACKe PACTBOPAM, KYCOUKH HX Ha-
KIeHBalOT HA KADTOH, NOKPHITHM 4epHOH Symaroil, ¢ npopessaMi,
COOTBETCTBYIOLHMHY LBOHHOW TonlKHe Mpobupky, B oany nonopuny
npopean (30 X 15 MM} BKNCHBAKT TIRHKY, @ BTOPYIO NOJOBHHY NPO-
pesit OCTABAAIOT NycToll. K ofpaTeoit CTOPOHE JIHCTA K KpanaM NpH-
KTeHRAETCA AHCT Npo3pauHoil GyMara. l};pu 4HAMMH3e HCTIMTYeMasd
npolHpKa MOMELMAETCA B NPOpest KAPTOHA PRAOM ¢ LeJNJIyJTOHIHOM
IMTACTHHKON, & 33 ueanynovAHoil naacTHRXOR nomewaercs npolup-
Ka cO BCeMH pedKTHBAMH, HOC BOJLOI BMeCTO IHTATEIBHOI0 PACTBOpPA.

B, Koappumerpuacckoe onpedeserue ¢ocdopa
Cc aMudosom 8 Kawecrae BOCCTAROBUTEAR

Tpasnun Mmeroga Meroa ocHoBaH HA TOM e NIPHHUHIME,
uTo ¥ npeiwAyliuit. B xavecrse poccTanosuTens dochoMoaHGHeHO-
BOH KHCIOTH NPEMeHACTCA aMEAON. MeTon fBjNfeTcs He MeHee G-
CTPHIM, 4YeM MeTOJ ~ BOCCTAHOBJEHHS OJOBOM, 3HauHTesbHO Gonec
TOUHHM, HO TpeSyer GoJee cl0Xuolt annapaType. CpasHHRATh
OKPACKY P2CTBOPOB MOXHC B KORUSHTPALHUOHHOM KOJODHMETPe HAM
B (oTo3NekTpoKoNopHMeTpe. UyBCTBHTEILHOCTh PeaKiUd MeHbIIEs,
yeM NPH. BOCCTAHOBNEHHH O/NOBOM, TaK KaK MeHbllee KOJHYECTBO MO-
JuBzaTa, cBA3aAHHOrMD ¢ QocHaToM, BOCCTAHABANBAETCH ¢ ofpa3o-
BaHHeM OKpalleHHOro cOcAMHEHHA.

Xon avanusa. 2 x4 ONTATABLHOTG pPacTBOPA HAJHBAOT B
MepHYwo Koa6y #a 10 ma unn B TPOGHPKY, TpaiyHpPOBARHYI Ha
10 xa. 3ateM tyaa acGasaawt 16 ma 2,5% pacrsopa MoanGreno-
BOKHCAOrG aMMOHHEA (peakTus l, FOTOBHTCH HAa 5 H. cepHO# Kueno-
Te), AOBOLMT BoJof npufaniuTensHo Ao 9 muae, npubasnswor 0,6 ma
gar:'rsopa amugona (peakTHB 2} ¥ ACRORAT Boao# o 10 ma. Yepes

0 sMuw KOHUeHTpaunw docdara onpedensoT B (HOTOINCKTPOKOAD-
pUMeTPe UIH B COBIMHOM KOJMOPHMeTpe CPABHHBAIOT CO CT2aHRAPT-
HBIM pacTBOpoM (peaxTHe 3),

PeaynbTaThl NepecuHTHBAIOTCA HA COBepxaHHe Gocdopa B MUI-
AHCpaMMax Ha 1 4 pacTeopa.

PeaxTHBH,

1. MonuGaenosokicnmdi aMMonuit. 50 2 Moau6aara aMMoOHHA
pacrecpsior B 200 xa 5 K. cepuolt xucnoTH (28,2 ma cepHolt KpcHO-
Tl (d =1,836) BauBaioT B BOAY M N0 OXNAMAEHHH JOBOJAT RO
200 ma).

2. Amuzon. 200 me amugona gacraopamr 8 100 ma 10% pacro-

5

pa Metabucyanhta kanug Ko5:05 XpaHar B reMHOR 3aKynopexHoi
CKJSHKC B TCUSHIC OIHOMD MecAua.
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3. O6pasuocoblli X CTAHAAPTHLE PACTBOPH TOTUBHTUA TaX Xe, Kak
H npu onpegedennn pocdopa no merony Kuprasora (cum. tabn, 14).

Dasa GoTosneKIpoKONOPUMETPE CHHMAWTCA NOKA3ATeNH ONTHYE-
CHOH naoTHocTH gag Tpex Kioser — 3, 5 u 10 um. 3atem coctanaser-
¢ rpafiuK, rae no ocH aGCLMCC OTKAAAMBAETCH CoaepRanue docdo-
pa B cTangapTHux pacreopax (B wouGouke Ha 10 ma), a o ocu op-
AMHAT — GITHYECKAA AACTHOCTL pacrsopos. [lo rpadmky Haxopart
copepanue hochopa B HCREITYEMOM pacTeope (HC 3a0MBATbL 3anu-
CHEATh, ¢ KaKOH KIOseTOH BeleTcs onpefedeHue). :

! Onpenenenne Ka/lHa B NMHTATCABHOM PAacTBOpE

CyiliecTByeT MHOTO MeTONOB onpeaenenss kanua. Oxraxo Gonib-
LIMRCTBU M3 HHX JIOBOJbLHO AJAHTEbHH, 38 ChICTPbIC METOAK, K COMA-
JIeHHI0, Maa0 TOYEB. BOJBUIHHCTBO MCTOACR fABASETCA MOAHDNKA-
HHAMH KOGAMLTHUTPHTHOTC METOAA OCAN(IEHHA Kanusa. Merton ocho-
PAH HA MAJ0l DPECTROPHMOCTH OCAAKA KOMNJEKCHOTD COEAMHEHHN
koBanvryutpura kaaust KgNajCo(NOg)s] npr Gonsiwoit pacTEopHMO-
CTH KOBAABTHUTpUTA HaTpuA. HefocTaTok MeToaa — HenocTOAKHLIN
COCTAB OCAJKA, GONBIIOE H3MEHEHHE PACTBOPHMOCTH NpH CPaBHH-
TedbHO HeGoJbLIUMX OTKAOHeHHAX Temnepatypw. Ocanox xobGadibt-
HRTPHTA KaAMK HAJ0 TIOITOMY NOAYYATh B CTPOrO OAMHAKOBRIX YCAO-
BHEX, CTPOTO COGMOAATE CONEBOHl COCTAR CPCAB APH  OCAXKEC-
HHM, BPEMS CTOSHHA OCAfIKd, TEMNEPAaTYPY BOAM AJA NPOMBIBAHHH
ocaaka. Konuath ompefeneHHe MOXHD BeCORLIM, O0beMHEM HIH KO-
nopuMeTpHUeCKUM MerodoM. Muoraa mpM 3Kcnopecc-onpeReNeHRsx
MOALIVIOTCA TYPOMAUMETPHUECKHM METOAOM HAH MeTOLOM npeAedb-
HOH_XOHIEHTPAIHH.

Tpu onpepenenny Kajud, eCoE He NPOHIBOANUTCA BIBLIIHBAHHA
OCAKA MK OHpefleleHHn BeIKUMHE OCAAKA MO MYTH, ONpeAeReHHC
BEAETCS KOCBPHHEWM MYyTeM — HIH TI0 KOGAJbTY, HAH 110 KOJMHIECTBY
HHTPHTOB.

Kpome xo6afLTHATPHTHOTO METOAA, B HACTOfLee BPEMA WHPO-
KO PacnpoctpaHeHHe MONYYHJH (83 BeCORHX MeToja, BechMa TOU-
HEIX M HETPYAOEMKHX — 0CAMJeHNe KafAHA B Bifle AHNHKPHAAMHHA-
T2 KaJEa ¢ MOCNeAYIUHM BIBENIMBANHEM OCAJKA H OCAXAEHHe Ka-
JHA B BHAe TeTpA(EeHHAGOPATA KANHA C OKOHUAHHEM 3MaJH3A Beco-
BRM HAH 00beMHEM nyTeM. (J6a MeTOAA AAIOT TPEKPACHHE PL3yab-
tatet. [1Inpoko TipiMeHdeTcn oMpefeneRHe KajaHa ¢ TOMOIIBIO MJa-
MeHHOTD §OTOMETpA.

MBl OCTAHOBHUMCS Ha METOAAX, KOTOPHE MOFYT OHTHL HCOOAB30-
BaHM NPH ONpefeNeHHH KAlWsA B NHTATENAbHHX PACTBOPAX H BMECTC
¢ TeM He TpeSYIOT CJIOXHOTO 0GODYROBAHHUA.

A. Onpedeaenue xazun no fleise

Npuauun merona. Tlpw rzanmopeficTBHK Kanus (B pacTeo-
pe LO . NaCl) ¢ KoGanLTHHTPUTOM HATPHA, DM KONUCHTPALAY
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Kamaua Gonbe 16,6 mefs ol Buuagaer n ocagok (npH 20°C) B suac
KoNa[Co(NO;)s] Ilpa McHLLIEX KOHUGHTPAUHAX KAajJdsg OCANOK He
BHOagacr. Pazbasasa HCIHTYeMH PacTBOP, HAXOAAT MPEACAbHYIO
KOHIOEHTPALHID, TPU XOTOPOil KAMAA B OCAZOK HC ‘BHMANAGT, H TO
Hell ONPOABNAIOT CT0 KOAHHYCCTBO B PacTEOpE.

KonutecTBe Kafnd, PR KOTOPOM OCAJO0K He BHNZHAAET, JABHCHT
0T TeMMOPATYPH, KAK 5TO BHAKO M3 Tabi. 15.

Tatruga 15
PacTEORPHMOCTL KOOBILTHATPATE KANHA NPH DAIHBIX TeM=
nepaTypax
N Comep- | Conep- Cozep- | Conep-
Tf.!\il[l..- )KEIIIH[ZB mamﬂe Temne- )H::'!HHI{)‘: mamga
pary K,O K pargga K,O
B | wazia) | azir) § ©T | (5 azia)| (2 a2la)
12 12 10,0 19 19 15,8
13 13 10,8 20 20 166
14 4 11,6 21 H 174
15 16 12,5 22 2 18,3
16 16 13,3 23 23 14,1
17 17 14,1 24 24 19,9
18 18 15,0 .

Onpeneneunto MemawT xoysl ocdara (B koaHyectse GoZXee
5 42 ga 5 M4 pacTROpPA) M HOHEI AMMOHHA, eCIK B HCTIHITYeMOM pac-
TBOPE HX Kollicutpauua Gonecc 40 me/a.

Xon anaauza. IlpH GoneliioM COZepRAHHW AMMOHHUA pac-
TBOP HeoOX0IMMO BLIBAPHTE BOCYXAE, CJIEFKa HPOKANHTE H PasbasdTh
9-KpaTHHM O6LCMOM | H. XJOPHCTOTO HATPHA MO OTHOIIEHHIO K Nep-
BOEAYaRbLHOMY KOJHUECTBY B3ATOH ANA aralH3a JKHAKOCTH.

Ecau aMMoHHA B RHTATeNBHOM pacTBOPe Mano, To 4 ma mura-
TeMBEHOTO pacTpopad pasfaenaioT | H. pACTBOPOM XNOPHCTOrQ HATPHR
a0 20 ma. 3ateMm B npobupkn HaausawotT mo 5, 4, 3, 2, 1.5, 1,25, 10,
0,8, 0,5, 0,4 ma pasGasaennoro pacTBopa ¥ AOMHBAKOT d0 5 ma | B
PacTBOPOM XJGDHCTOrO HATPHH.

MepHoit noxcevkoll npuGaeasior B Kaxuaylo npobupxy mo 0,1 2
CYXOro " He HAIOLICrO OCAAKA ¢ AHCTHANNpOBAUNOH BOAOH KOGAJLT-
HHTPHTA HATpus U B36anTeiBaloT pacTeophl. Yepes 30 muy wabmo-
AAK0T Ha CBET 33 BEIMafgeHHeM OCaAKOB B RpOOHPKAX, HayHHas 0T
HanOonblllell KoHteHTpauuy. OTMeyaloT Nepbylo NPOGHPKY, B HOTC-
poi cllie He BHMAR OCAAOK, T. €. HeT MYTH.

Pacraep B 3Toll Npo6HpKe HMEeT MpelAedbLHYI0 KOHLUEHTPALMID,
7. . ipu 20° 8 wem comepxares 20 sz KO wnu 16,6 #2 K B antpe.
B opuy npobupky obazareilLH0 cTABAT TepMOMeTp H OepyT unHppY
B3 Tabn, 19, cOOTRETCTBYIOWYIO NpedeJbHON KOHUSHTPALNH NPH DaH-
HOH TeMmeparype.
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Pacucer. [lpu npoemorpe npo6HPOK 0Xa3anoch, UTO OCAA0K HE
BRMIAN B NpoGHpKe, rae GuTo B3aT0 3,0 M2 paaGARNEHHOTD PACTBO-
pa, uto cocrserctayeT 0,6 M4 HCXOAHOrO MCNMTYEMOrD PacTROp:
(pacTrop 6ua pa3sefieH B 5 pas, oM. xon aHaausa). Temnepartypa,
TNpH KOTOPOR NPOA3BOAMICK aHanui, Geaa 23°. CaepomatenbHo.
8 | 2 3ToTo pacrBopa coaepxutes 23 Mz KO, a B 5 ma (o6umuit 061>
eM.pactropa B mpoBupke) — 0,115 m2. DTH 5 M4 COOTBETETRYIOT
0,6 M4 B3ATOrD PACcTROPA, TOTA2 NO Nponopund a 0,6 Ma COREPWUT-
ca 0,115 w2 K20, a g 1000 s conepmUTes £ M2

x:%ﬂ.: 192 2 Ko:O ma 1 2 nam 159 2 K ua 1 a4

MpaMeuwansde Merog gaer npuGmIKeBBHe JHAYEHHN, DD3TOMY  €ro
MOKHO NPHMEHAT:H AHWL NPH OPHEHTHEPOBOGHEX CONpemeacHHAX,

B. Konopumerpunecikoe onpedeicrue KQaus no xobuibry

5 M2 NHTATEALHOTO PACTROPA KMNATAT B MANECHBKOH KOAGOuKe B
ule/ouHOH cpede (A00ABAAKT HeckoabKo kKancab 0,1 H. efKoro Hat-
pa no deHom@TaReHHY)} AN YAAAEHHA HOHA AMMOHHA, €CAH OH
EMeeTcd B MHTATeAbHOM pacTeope. lIpOKNRsiueRHEIH pacTBOp Hel-
TPAAHIYIOT YKCycHOH KHenoTol (10%, peaxtus 2) H nepenocsT co-
HePHMOE B UeHTPHPYIKHYIO NPOGHPKY € wonudecknm guoM. Echn
B KonGOYKe PACTBOP MYTHEIE, TO DOChde MOAMENAYARAHMR DactBOp
GHABTPYIOT B UEHTPHOYKHYIO TPOGHPKY, NPOMBIBAIOT MHHAMAND-
REIM KOJMHYeCTROM BOLH H NPHAHBAIOT K Hemy 1 ma 40 % pactopa
KoOanbTHETPHTA KATPHA, OCanoK OCTapAAIGT CTONTE B TeyeHHe | yaca,
a 3aTeM pacTeop ¢ ocamkoM wedTpudyrupyior npd 3000 of/mun
B TedeHHe 3 mur, Haaocazoynyw KHIKOCTh CHHBAIOT CHOOHOM,
a 0cajoK MPOMBIBAIOT OXAAMIECHHO! Bojoil ® cHOBa ueHTPHQYTH-
PyrOT. MoXio OrpaHHuMTECA ABYXKPATHHEIM WPOMBIBAHWEM OCafKa.
Ocagok pacrBopsioT HECKOALKHMA KATAAME 6 H. CONSHOA KHCNOTH,
PACTBOP H MPOMLIBHGEE BOAKW H3 APOSHPKH NEPEHOCHT B MAaNeHLKYIO
$apthopoBylo ualleyky W BBHIIAPHBAKOT PACTBOp MouTH AocyXa. Bu-
napusanie HeOGXOAUMO, TAK K&K HINMILHAA KHWCAOTHOCTH PACTBOPA
Mellder KOJMOPHMETPHPORAHHIO (BMecTo rosy0GhiX PACTBOPOR MNOAY-
4aAlTCA 3eMeHOBATHE).

Ocagox conell ko6anbTa pACTBOPAIOT B HeGOJBUIOM OGBEME BOLbI
H TIEPEHOCAT B TpanyHposaHine ua 5 0 10 ma npoGHpRE WiH Mep-
Hule KONGOUKH. [fpamopy (He Oonee 5 ma) gotasnasor 0,3—0,5 &
xhopHcTOro amMmokua ¥ |—1,5 2 popanucroro ammonus. KoGanabT
C PORAHHCTHM AMMOHHEM COPAIYIOT KOMILIEKC, NHCCOLHHDYIOLIHA B
Boge. 3ateM noBOANT Ge3BOAHLIM aueTowoM pactsop Ao 10 .,
4 eC/H ANETOH COAECDHHET BOAY, TO GCPYT MEHLINHE KOJHMECTBA BOALI
H Soablie KoJAHyecTB2 auetoHa. Ilpu NpUAKWBAHMA AlLTOHA NOAB-
nAETCH GHPIO0BO-roqyfioe OKpalUHBAHHE, TAK XaK TIPH 3TOM pofa-
HHIleIﬁ KOMTIAICKC KoOaabTa NEpeXCIHT B HeRAHCCOUHHPOBAKHOE CO-
crognie. Yepes HeCKONBKO MHHYT DACTBOP KOJNOPHMETPHPYIOT B (o-
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TGACKTPOROAOPHMETPC, KOHUEHTPALAONHOM KONOPHMET e K CpaB-
HHBAKT ¢ uBeTHo#l iKajol (CM. onpefenende docdopa, oTp. 149)

PeakTHBU.

[. 20% pacreop cakoro uartpa.

2. 10% pacTBOP YKCYCHON XHCTOTHL

3. ®enongranenn (0.1% couprToRol pacTBop).

4. 40% pactoop KOGaNLTHHTPHTR HATPRA.

5. 0 H. pacTBop COJAHOH KHCAOTHL,

6. XaoplcTold aMMouiiif, cyxof.

7. Poaaincreiit aMMOHHE, cyXodl.

8. IpurotoBacHKe oGpaINOBOre PACTBOPA H UIKAMBE CTAHRAPTOB,
0,1907 ¢ xhopHCTOrO Kajns, nepeKpHCTAANH30BAHHOFD W BLICYLIEH-
woro upu 180°, pacteopsior B | 4 ONCTHHPORAHHOK BOXLL, He €O-
Acpokawelt Hona aMMoHM#A. | aa 3TOTO pacTtBopa coflepxut 0,1 mz
Kamlng.

Jas upHroToRMeHHS WKAML CTAHAAPTOB B LeHTPHDYKHEE NPO-
GHpxy Haausawt 1, 2, 3, 4, 5 42 o6pasnoeoro pacTaopa xJAOPHCTOrO
Kaaky, pa3baBiAAOT BOACH K AAfec MPOBOAAT TC XK¢ MAHUNYAALHKH,
HTO W € ONLITHLMH patTBOpaMH.

Ans hoTOSACKTPOKOAOPHMETPA COCTARMAT rpatdHK, rie HA OCH
aGcuHee OTKIAABIBACTCK COACPIKaHKe KAJAHA, & Ha OCH OPAHHAT —
AMTUYCCKAS IJIOTHOCTL PACTBODOB &Js ABYN KioBeT. MoxHo moaro-
TOBHTL UCANYJOHAHYIO LWIKATY CTAHAAPTOB H MOALIOBATLCA €0 TaK
We, Kak 3TO DHHCAN) B MUTUAHKe ONpoieacHis drocdopa, 0AHAKO
OKpPacKy pacTEODOB CPaBHYBATL ¢ TAKOR LIKAJON 'rpy;mo TaK Kak
HHTCHCHBHOCTE OKpacKi HeGoaburasn.

B. Becoaoe onpedeaenue xaaua ocanOentiem ez
SUNUKPUAGMURATOM

MNpuuuun merona Kaani obpaayer ¢ AHOHKPHIAMHHATOM
KPHCTAMTHYECKHA TPYAHC PacTROPHMLIR ocagox. TakoW e oCanck
oOpasyctT ¢ OHOHKPHAAMUMATOM B HOH aMMOHHS,

DopMyta AMNMKPILAAMUUATA KaJWR cHeAyioulan:

H NO; NO, H
| e AN /7
P 4L—C
ON— c/ SC—N—CZ DN,
N—=C/ | =0/
| ~. K ! [
H NO, NO, H

ZMNKKPHAAMUHATH MarHHR, KaNbOua W HATPHS XOPOWO PactBo-
PIMEF B 110 MCIIAIOT OHPCALSCHHIO,

Manenurit gaxtop nepecuera (0,0819) noseonaer npoOHIBOAHTE
BCCOBOC ONPLACICIHHE HeﬁOJ'lbl.l.iHJ{ HOJMHYECTE KanHa ¢ ,IlO‘CTaTD'-IﬂOI"I
TOYMHOCTLRY.

Hegoctatkn Mertoxa. 1) JIHNNKPHIAMAHATE — B3DHB-
UATLIY BCLICCTRA, HOTOPHC DIPBEBAIOTC B CYyXOM COCTOAHHRN nph Ha-
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rpeBanpi Brdbe 180° n npM CHALHRIX TOAYKAX w yaapax. Tlosromy
ARNMBKPHIAMEHATEL B JN260PAaTOPHAX XPAHAT B BHAC BOLHOIO pac-
Teopa (9%), a ocanok DMIHEPHJAZMHHATA KANKA CYLWAT OPH TEM-
nepatype 100°, Tlpu co6aoncHnK aTHX Mep pafoTa ¢ AHOWKPHAAMH-
HaTaMH Bnoane Gesonacsa. 2) JHOMKPEAAMHHATH AAOBHTH H AB-
ANOTCHA HHTEHCHBHHIMH KpacuTensMu. [losToMy AnOHKpunaMHuar
KaJHA. 0CamAAI0T B BLTAXKHOM Wkady, Paborath cleayer p pean-
HOBLIX TI€PUATKAX, '

Xox ananunza. 20 ma nATaTCABHONC PaCTBODPA, COACPKALIETO
upabausnrennno 200 me xanum wa 1 4, wnk Gonnloye ofBeME erpo,
CCAA coAepHaNHe Kaans 6oace HU3KOe, HaMHBAKT B Qaphoposyn
YallKy, BHMAPHEAIOT Ha BOAAHON §ane M ¢IerKa RpPOKaAUB&IOT B MY-
dese (npu t°~400°) aaa ynanenws ammounfiunx coseit. Ecaw 8
HTaTeAbHOM PACTBOPE HCT AMMOHUUHBIX coaedl, To Oepyr 20 m
HHIKOCTH B CTEKMANHHIR CTakaH, ynapaeawT ce 1o 2—5 s Momno
HI0ABNATECA OT AMMOHWAHEIX COMEH W APYFHM CROCOGOM — KHIIN-
THTh DACTBOP C CAKHM HATPOM, HE CONEPKAIIMM KaJHdA, OZHAK.
HCAb3 CHABHO DOALICAAYYBATH DPACTBOP, TAK KK H3OHTOK HOHOB
H2TPHA MeHlaeT onpeieachiio. PacTBOpelHbil 0cai0K B 4allKe Hay
NPOKKTIAYEHBHE € eNKHAM HATPOM pacThop QHABTPYIOT Hepes Ma-
JeHbKHA Gc3sonpHeiii duALTP B MaNEHBKHA cTakanunk (Ha 25—
50 m4) u $aaeTp 2—3 pasa mpomuiBawTt. PuabTpaT ynapusawt o
TAKOro 06bemz, utTo6p NpH NPUGABIEHUH K HEMY IHNHKPHAAMHHATS
Marueus 8 | ma pactsopa comepxanocs Ou He Meace 0,0 sz xaams.
PacTRop BarpepaT u, CHAB € TNHTKH, BAHBAKT B Hero 2—4 M. coe-
WeoTPHALTPOBARAOID PACTBOPA AUNMKPHIAMHHATA MarHus (1 s
9% pacTBopa AHNHKPHAAMHHATA MArHHR OCamJaer 5 me Xaaus.
peaktus 1),

Yepes | yac (a npn oueHh MAMOM COOCPIKAHMM KAaAHS uepes:
OHHH CYTKH} OCAZOK OTPHIALTPOBHIBAIOT 0O PA3PEKEHUEM UE[Ls
NPENBAPHTCONBHO B3BELHCHHBWL TUTeNb € MNOPHCTHIM CTeKAAHHHM
anoM Ne 3 unu Ne 4 (uepez No 4 Mox110 (paNLTPOBATE PACTROD MOYTH
¢pasy mocse ocaxaeHunn kajns). Ocajok BKKYpaTHO CMHBAKT CO
A3 CTAKZHA MHHUMAJILHEM KOAWUECTROM HACKIIEHHOTO PACTBOPA
AMNHKDHIAMHHATA Kanua (peaxTds 2). 3aTeM cT2Kau W THTENb OPO-
muBawTt 1—2 pasa 1—2 wa nepanoil BOALY, TINATEALHO OTCACKIBAKT
B cywat | vac B cymuabnoM wxady npn 100—105° (npn Goaee Bel-
COKD# TeMmepaType OCaf0K paznaraetcs), ITo BDEMA AOCTATOUHU
AN OORHOH OTRAUM BOAK ocaakoM. Ocafok BIRCLHIMBAIOT, CyWay
ELIE 11014ACE, JOBOAST A0 NOCTOAMHOTO Beca, uro O6GLUHO NoJayuaer-
¢S TIPH BTOPOM B3BEIIWBAHKM. [[ns TMepecueta fda Kankél Bec ocanka
yMHokalor na daxkrep 008195, naga nepecuera na oKuCh Kanua —
na (09867

Pacuer comepmwanun xanana (x) Beaerca o dopmync

= B»O.DBI;):;-]ODO aein,

rae A — ofbeM pacTBOpz2, BaATHi Ha onpegenenne (8 M2); B — nev
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ocaaka (B se); 0,0819% — daxrop nepecyera ¢ AMNEKpHAAMHBATA
KAAHA HA KaJjui.

Peakrupel

1. Iumakpunamunar Marewa, 3% pacreop (0,2 u.).

2. HachiueuAWiE pacTsOp AunHKpuraMAuara Kanun. Aas npo-
MHIBAEAA OCAJIKOB HeSOAblIve KOAHYECTBO OCAAKA AMIHKpPAAaMH-
HaTa Kaams BafanruleaioT B koabe ¢ sogok. QCTaBAMOT CTOATY
Ha Hour. Hagocamouuan muaxocrs nocie QPHABTPOBAHHS CHYHHT
AdA MPOMBMBANHA oCcagkos.

Mpumevaunn: 1. Tpurotosicaue AHNHKPIAAMHHATA M2rHHA H3 JHde-
HHASMKHA OMKCAHO B KHHre «AHEZNA MAHepalbuOro CHpsiy (1959, wal. 3, noa
pea. Kuauncenu n Mopayesckoro, crp. 63),

2. NMoarorcexs THIAEA K NOCNeSYICUIHM ONPELEEHHAM TNPOB3BOLHTCA Chae-
AYKHIAM ogxa:mu. TMocne BanelHBARAA OCAJIKE THIAM [POMHBANT NPK OTCACH-
BAHXHA BOIOR, ZOBEREHNOA hOuTH RO KHAEHEE, OCANOK MUTNHKDANAMHHATA KANHA
npu 3Tom pacTeoprercs, MHoraa Ha nopreroR naacruMke TrMeR ocTaeres ne-
TeMHCHHE, HO HA BECE THIAIA OHO CKEJMDBAGTCA ovedl Madc. TACAM cymatr go
HOCTURHHOTO BECH, OMK CHOBA TOTOMW K pafiore,

Bpem{ OT BReMeHH THTAK KMORATAT B pacTROpe NEepMBHCZHETH, & 3JATEM H3-
GHTOK NepMEHTAHATA YAENAKT WARSACOol KHeAoTofl w Bonoflt.

3. Perencpausy peeTHOPA AHNMMMVIBMKNATE Maraus. PacTeop AHNRKPHAR-
NHIATa Mareks MOXer fuTo percncpupopan, Ilosromy bee ofTaTke AHTMRKpPM-
AAMHHATE — PHCTBOP NOCAE PECTBOPEHHR JHRNHKDMIAMHHATAE Kajnd H npomHa-
Hue Bofn (HABMTOK ANMHKPHIEMHHATA MArHHA) CAHBAKT B GOabUIyD OYTHAL
Wi Eonfy, 8 KOTOPYIO WeaHTE sopa (500 ma), noawucneswan cepuof KucnoTolt
(73 sa cepuoll kuemotw, 1!1),

BuficncHutll AMRMXDRAAMHN TPOMHDBAXIT HECKORLKO pa3s pekauraluned, or-
GHARTPODHBAIOT Yepe3 HOPoHKY Bmxnepa, npoMbidaior ivcTHAAMpOBAHHOR B0-
208 ¥ (EPEBORAT B PRETROP KHOANEHMEM € KapBoHATOM MATHHA.

I'. Becosoe onpedesenue xarus ocaxdesuem ezo
TeTpagenusboparom Harpun (no PDrowKa)

Hpunuun Merona TerpadenunGopar Hatpus NaB (CsHs)se
B HEHTPaAbHWX H CNESOKHCANX pacTBOpax oGpasyeT ¢ HOHOM KAnus
ocafgox Terpadennnbopara Keans KB (CsHs).. Harpufi, Marnuit u
KaAouHil ofpasywr ¢ TerpadieHHnGOPATOM XOPOLIO PacTBOPHMLC
coad. Terpadennnbopar aMMorun c1a6o PACTROPHM B BOAS, NOITO-
MY AMMOHHA HeoOXOAHMO NPCABAPHTENBHO YAANHTE H3 DACTBOpA.
Xoa avann3a, 10—20 a2 nuratesibHOFO PacTBOpa BHMADH-
" BaIOT gocyxa B Japdoporoil wanike U cAerka MPpoOKaAKBAIOT B CNabo
HAKAKEHHOM Mydenc ara ocsoboxaends or woHoe amumoHua. Oca-
0K pacreopaoT B BeGoabwom obbeMe ( ~2 ya) 3% YRCYCHOR KH-
COTY K OTHUIBLTPOBLIBAKOT B CTAKAHUHK, B KOTOPOM ByIer BeCTHCH
ocaxpacrue, [1poMeisaioT YaWKy H QRIAETD HECKOJABKO pas OUeHb He-
GONbOMHMH TOPUHAME BOIAB TaK, 4TOOH O0beM (GUILTPATA COCTAB-
asax 18—20 ma (npH 5TOM KHCJAOTHOCTE BO BCEX CTAKAHUKKAX [OMHK-
Ha OuTL onMHaKoBa).
Ocaxaaior xanuit n36uithom 3% rteTpadenunbopara HaTpus
(peaxtus 1)}, npavem 1 xma 3% vterpadennalGopara HaTPHA 0CAK-
xmer 3 42 xanusn. Pacreop ang ccamaenus marpesawor go 70° n no
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KaniaM Baausalor ocafureas. (Hexkoropuwe aBTopel pexoMeHAYIOT
BECTH OCaXAeHKE Ha Xoaody.) Jaior pacTBopy oXARIMTECA RO KOM-
HATHOH TeMbepaTypH., 3aTeM ero OTCACLIBAIT 4epes THredAb ¢ NOPH-
cThiM BHOM Ne 3, npoMuiBaioT 3 pasa AsyMA MUANUIMTPAMH NPOMEB-
Hoft MHIZKOCTH (peaktb 3) H 2 pasa OMCTHAAHPOBAHHON BOAOH
(mo 0,5 m4). HpoMuipaTh 0canok TOBKO BOJOH HeAb3d, TAK KAK pac-
TBOpHMOCTh Terpadenunbopara xannn B 100 M4 Boosl cocTapaseT
0,578 me (npu 20°). Qcanox cymar npu 105—110° go nocroannoro
Beca.
PacyeT comepmanua Kaaun (x) Bezercs no ¢opMyac
i A.0,1091-1000

X = ——————— M2/,

rae A — o6beM pacTBOPA, B3ATHH B aHaAn3 {ar); B — Bec ocaaxa
(B m2); 0,109] — gepeBoLERH MAOKKHTEAL ¢ TeTpadenkaboparta Ka-
JUH HA KaaWi.

Peaxrusn.

1. 3% sBoaumi pacrsop rerpadennidopara patpus, Mower
CTOATE 2 TICACIHH.

2, 3% yxcycHas KHoAoTa (MPOBEPHTL H& YHCTOTY).

3. TIpoMeleHan muaxocTe. Pactopsiior HeGodblloe KONMYECTBO
XJIOPHCTOTO KanHs (HA KOHWMKe [UnaTens) B 2—3 M4 BOAE!, NOAKHC-
JAIT YKCYCHOH KHCIOTOH, A00asnalT 3 M4 OCAAHTENlA, OCAZOK
$uabTpyIoT (uepes TETeNb ¢ NOPHACTEIM AHOM), NpoMEBAKRT, Ocaaox
B THTAE PACTBOPSIOT B MHHAMAJILHOM KOMHHUEGCTBE AUCTOHA M BHAH-
BaiOT aueToHoBHU pacteop B 100 ma Boaw. OGpazopapiiniica npn
3TOM 0CaJeK TeTpadeHHAGopaTa Kanua oTPHABTPOBHBAIOT, K (HAB-
Tpaty pobaeanoT 3% YRCYCHOH KHCAOTH H HCNOMBL3YIOT €ro IAA
NPOMBIBAHHS 0CaAK0B. OCaA0K HCMOABIYIOT IOJA5 TNPUCOTOBMEHHA
cAeqyolteill MOPUHE NPOMEIBHOH MHHLKOCTH.

Onpene.neune KAJAbLLUHA H MariHg TPHIACHOMETPHYCCKAM METOROM

NMparuun Metona Kanouxi g Maruui o8pasyior ¢ AByHaT-
pieBOH COMLI0  STHACHLRHAMHHOTeTpaykcycHolt kuenotw (DATA,
TPHIOH B, KOMOAEGKCOR) KOMINIGKCHEle coeduHeHns, Ecan pactsop,
cofdepall#i CONM MaTuHg ¥ KaAbLUAR, THTPOBATE TpuAcHOM B, dop-
MyAa KOTOPOro

HOOCH,C /CHSCOONa
ON—CH,—CH,—N :

NaOOCH,C “\CH,COOH

TO CHAYa/a B KOMMJIEKCHOE COelHHeHne ¢ TpuaoHoM B Boiger Bxh
KaJbHAN, H TONBKO 3aTeM GyAeT o6pa20BBLIBATLCA KOMTICKC MAarHHs.
TTocne cPA3LIBAHAS B KOMIJIEKC MATHHA B DPACTBOPe He OCTACTCH HA
¢BOBOIHHY HOHOB KAMbUNA, HH MarHHs B HOMHOH thopMe.
Hagukatop mypekcua (aMMonniiHas COML NYPRYPOBOH KHCAOTEL)
B WenouHoM pacteope (pH = 12) B mpucyTCTBHH HOHOBD Kalbuus
NMeeT MyPNYPHYIO OKPACcKy, 4 B HX OTCYTCTBHH — (DHOJCTUBYIO.

FeT
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HaMeneHie OKpackl NPONCKOAUT B SKBHBAJCHTHON TO4Ke.

Huauratop 3T-M0, spruoxposuepunit (npu pH =8—10), 8 npxu-
CYTCTBHH HOHOB MAarnua HMCCT BHHHOKDACHYIO OKDACKY, & B HX OT-
CYTCTBYM CHHIoio, Ia 3TOM npHHUMME OCHOBaHO OMpPCACAtHHe Of-
ulel KCCTHKOCTH BOAB! H OTACADHO KanAbLHA M MarHHA.

C 1puaovom B 06pasyior KOMNAEKCH MHOTHE APYTde KATHOHH,
B ocofeniuacTd MeAb, mapraucu H ap. [loatomy neoBxoanmo Hiba-
BUTLCS OT BPCAHOTG ACHCTBUN ITHX HOHOB. B IpHCyTCTBHH HOonOB
MeflH KOHel THTPOBAHUX He BHAeH. Meas cBraweawt, oobGaenss 8
PacTEOD HeGOABIIOE KONHYCCTBO CEPHUCTOrD HATPHS HIH AASTHAILH-
THoKapOamata uaTpud. OnpedeneHhic Mewalor GoubllHe KOJAHuE-
ctea gocdaTton, NOTOMY HCOOXOAHMG OT HHX OCBOBOAHTBECH (3T0 He
0fH38TENbHO IPH ARAANIC BOAH, TAK XAK BOAA OGHUYHO He COLepHH
GoAbLIHX KOoMHYecTB (ocdaTon, HO HeoGX0OHMO RpH RPOBEAEHHH
AHAIM30B TIHTATENLHBIX DACTBOPOD),

Xon auaaniza 2050 ma maTaTenbHOro pacrsopa npony-
CKAKT 4eped KOAOHKY, 38D AMCHHYIO 8HNOHOOGMeHHOA cMotod 3I-10
(peaxThe 1) uWAH Apyro#t cpeiHeocHOBHOH cMmonof  (KONDHKA
T 250 aat c peacpsyapom 15X 100 mu), n cobuparwTt B Konby 3Ip-
JeaMehepa Ha 250 ma. CMona dapamena aueTtaToM W J0JAXHA CO-
ZepxKarecn Ge3 JocTyna BO3AYXa.

Koaonky nocae nponyckahia pactBopa npoMeisair 2—3 paza
AUCTHANMPOBARHOH BOJOH,

a} Onpedesenue kassyusn, [lponyltedHbl yepes KOMOHKY pac-
TEOP BMCCTC ¢ NPOMbIBREIMH BOABME fosogart no 100 ma (opudan-
3HTEALHOY, TMOAKUCAAKT 2 H. CONNMHON KHCAOTOH 10 SyMaMKe KOKMO
(6ymamka B KucJoH cpefle U3 KPACHOU TIePeXOgHUT B CHPEHERYID).
Jarem pacrBop KMDATAT B TeYeHHE 3 Muw 44d yLaneHHs OCTATO4HON
YITACKHCAOTRI, KOTO'paﬂ JaMeansicT THTPOBAUNE, H OXA3XAAKT 04
npofkofi, CoeAMHCHHOR ¢ KOJAOWKOH, 3aPsKCHHOA HATPOHHOH H3-
pecTeio. B oxnamiennnl pacreop pobasasior 1 ma 10% cynsdnaa
HATPHA WK HeCKOALKO KPHCTAMMOB JHITHAZATAOKApOaMaTa HATPHA,
KUTOPRIC YCTPAHAKT BpefHoce AcficreHe HouoB mend. Has verpane-
HHA Mewatoltero AcRCTBUY MAPraHua RobGasasior 5 kaneae pac-
TBOPE COAAHOKHCAUIO MIAPOKCHAaMUHA (peaktis B). 3arem nofan-
anoT 5 a4 1 4. pacTiopa ciKoro xatpa (peakTs 2) aas nogwena-
yusakdn (ao pH ~ 12}, Noarotoatennyio rakdam ofpasom npoly
Turpyior 0,02 H. pacTeopoM TPUACHA D {B NpHCYTCTBHH MYyDEKCHAA H
CBHACTENA — 38BEAOMD  {(CPCTHTPOBAHNON npolm) Jo mepexoAa
OXPAackH 8 HOABRTOBLIH UBCT, YCTOHYUBHIA B Teuenxe 3 munm. | Ma
0,02 w. tpunoba coorreTcTBYetr 34 Me Kanbund.

PacucT cogepmanun Kalpu¥a (x) seaetes no ¢opMyne

V.£-04-1000
X = Mzl u,

rme A — o6beM pacTROpA, BaAThd B aHann3 (B ma);, V — ofnem
0,02 u. Tpusona, saTpaucHIlbii HA THTPOBAHHKE; f — NONpPaBKa K HOp-
maasvoctd Tpuacaa; 01— tatp 0,02 u. TpHaIOHA D0 KAABUHIO.
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6) Onpedesenue nazrun o Toil #ce npobe. PacTsop nocae onpege-
NeHHA KARBUHS NOIKUCAAIOT CONAHON KHCAOTOH K OCTARAAIOT CTOAT
HeCKOAbKO MuHYT. OKpACKa MYpPeKCHAA MPH 2TOM  Pa3pyLIAeTCR N
He MelulaeT nanbHciuleMy THTpoBaHuio MarHua. K pacreopy moGas-
asor 10—20 a1 ammuaudoro Gydepa (peaktus 8) ¢ tem, utofn pH
pacTeopa 6utn pasanM npafauantensdo 9. K pacteopy npraxpaior
HEeCKONBKO Kanedb MHAMKATOpa 3IDHOXpoMuepHoro (peakTee 9) u
THTPYIOT TpHAGHOM £ [0 NCPCroAa BHHHOKPACHOH OKPACTKA B YKCTO
CHHIONG.

B xoHnile THTpOBaHKs pacTeop MoxHo Harpetb ao 50°. Torzna ne-
pexon okpackn Oyaetr Govee werkum. 1 ma 0,02 v, Tpusona cooreeT-
croyer 0,24 me marnua. Lanee pacuer Takoh XKe, KAK M A1 KAJBUKA.

PeakTHBH.

Boga ana npoMblBaHEA KOJIOHOK W MJIsl NPHIOTOBNEHUA BCeX pe-

. @KTHBOB AMIXKHA OLITh MHUICHa Jaye caciacs Mend. [lostomy soay

AN aHANHIOB HYKMO OTCOHATE B CTEKAAHKEOM XOJOOHMBHHKE.

I, IlogroTopKa CMOAEL

Cwmona 2A2-10 o6padateBactca 7% coNAHOB KHCAOTOR, 3aTeM
OTMHBAETCH OT COTAHON KHCJAOTHS 40 HCYE3HOBEHNS NPOoSH Ha Xnop.
3aTeM CMOAa TEPEBOSRTCA B AUCTATHYK GOUPMY —cC 3TOH  UeNbio
oHa obpafaTtniBaerca | H. YKCYCHOKHCJABIM HATPHEM K 3aTEM OTMMI-
BaeTcA Or WIOBITKA HaTpHsa BOZOH. B TakoM bnge cMoa rorosa &
ynorpebneanio. [Thrtarenbreiil pacTeop MOXKeT BHPONYCKaTbcHd gepes
OIHY H TY Xe aHAOCHOOMeHHYIO KONOHKY 2-—3 pasa, Tak Kak CMOaa
ofnanaer QOCTATOMHOH ¢MKOCTBI). 3aTeM CMONIA CHOBA 3apAMKACTCH
MPOMBIBAHMEM PACTROPOM YKCYCHOKMCHNOTO HATPHA K BOAOH.

2, Pactoop exkaro narpa 40 ¢ eaxora HaTpa pPacTBOPSIOT B Mpa-
KHIAYEHHOH BOJe MJIM KHNSTAT B Teveude 15 mun. Hosoaar pacreop
0O oXAaxAcHHE 1o | 4.

3. 10% pacreop cepHACTOro HATPHA (COTORHTCA B JAEHD NPOBEAE-
HHA aHajnuza).

4. DusrnngurackapGaMar Hatpua (eyxol),

8, 10% pacreop FHAPOKCHAAMKHE CONAHOKHCIOTO.

6. 0,02 n. pacrsopa tpuaoua B. 3,72 2 Tpunona B pacteopawr B
1000 .2 pogLI, He cofepacalledl HOHOB MejiM.

7. Mypekcua. 0,1 & mypexcuna pactipawr ¢ 9,9 2 xaophcroro
HATPHA,

8. Bydepnmit pacteop. 20 & XMMAYECKH YHCTOrO XJOPHCTORD am-
MOHHH DACTBOPNIOT B AMCTHAMHPOBAHHON Boge, noGasasior 100 ma
25% pactropa aMMHEaka d AUBOAAT IKCTHANKPOBARHOHE ROJCH 10 | 4.

9. Ipuoxpomyepuwn (IT-00). 0.5 2 uugukatopa pacreopawT 8
20 ma ammuaunoro GydepHoro pactsopa W aozogat Ao 100 ma 371H-
JosEIM ¢rnuproM. Pacreop xpanarcs B Tevende AByX uefeab. Momxuo
TOTOBHTH CYXOH peaktim, cMewupan | yacte anpukaropa # 99 qa-
CTell MOBAPEHHOMW COMY,

10. 0,01 u. cepuoxucawhi Mmarawi. 1,2325 ¢ cynudara maruns
{MgS0¢-THO) pacTBOPAIOT B AHCTHINMPOBAHHON BOXE M AOBOLAT
B MepHOH konGe no 1 4.
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1. Yeralosaesne HOPMaALHOCTH pacTeopa Tpuioda bB.

B rowuucexyo konby orMmepusaior 20 ma 0,01 w. pacThopa cysb-
shata marnug, rotapaswr 10 us amvuavsero Gydepa H THTPYIOT
rpnaoioM B B mpacyTeTBHE  spHoxpoMuepHoro. HopmanenocTh
PACTROpPA TPHJAOHA BBUHCIAKT no Jopuyae '

Nrmmmlu' V| “NMgsm . Vs‘

e N1-|m:|ruu-—]IOpMaJIhl{OCTb TPHAOHA; ngso.mnopmanbﬂcu(:’rh
pacTeopa cepuvkucoro Maraua (0,41); Vy— o6bem  tpunoua, 3a-
TPAvUCHHLM A& TUTPOBaHHe; V;— ofibem pactmopa cynambara mar-
HHUA, B3ATHEIH HA onpelencHue.

CDpuscuanre Dee ncoSxosnmue NaA &HANHIA HAABUHA H MACHES pe-
AKTHHR HMCIOTCH B IIESOPO AAA QUPeACACHHA MECTKOCTH ROAH.

O6beMuoe onpeacaAeHHe noHa cyasibara

ITpunuun merona. 38xA04ACTCA B8 TOM, YTO B KHCAOH cpeae
HUH CYAL(IaTa PearHpyeT ¢ xpuMatoMm Gaprs ¢ BHARJeHKEM JKBHBA-
JICHTILOPY KOTHUCCTRE Hona SuxpoMara

250, -|- 2BaCrQ, 4- 24" = 2BaS0; + Cr,07” + H40.

BHX]}DMEIT 1[0OH BLAAGAIACT HA HOOHIA KANMA SKXBHBANCHTHOC KOJH-
YOUTRO HOJEA, ONpeACIACMOC THTPOBAHUEM THDCYJII;II}J&TOM HATDHA

Cra077 + 6 4 14H" = 2C¢™ + 7H,0 - 313,
28203” + Jz = 5405” + QJ’

HabuTox XpoMarta 6apHA YAANAIOT OCAXAEHHEM €10 TPH yepea-
HelMH KHIKOCTH aMMHAKOM.

Xoa anaxnwda B konuueckyo koa6y Haakeaior 10—20 sz
NHTATRNLHOTO PACTHOpA H A0BOAAT ofbeM cro go &0 ma. Pacteop
HarpenalT A0 KHNECHHA H NpHGABAALT K HeMy | m4 TimaTenbHo pas-
Soarantol cycnenany xpomara Gapua 1 1,256 ma 0,5 . pacreopa
coanHoi Kucnorel, Pacteop kunatat 3—4 mur po nossienus Gypost
OKPACKH, 3aTeM HCRTPANHIYIOT cro, npubabass no gannay 3% pac-
TBOP AMMHAKA IO TCX NMOP, MCKA LBET MHAKOCTH HE CTAHET WKeJNTo-
3efeHbM. PeaXuno J0BOIAT NO AaKMYCOROH GyMaMKe no #efiTpain-
HoHl WAH cnabo Ulenoutoll ¥ oxJaaxkgalor pactsop Ao 15° nocre vero
peaxua cgosa nposepAwT. Hefitpansryio cMeces dunstpyior B
Koaly ¢ npHTEPTOH MPoBKoi, COBKPAIOT TYLa Me NPOMABHLE BOAM,
nanusaior 10 ma 10% nonucroro xamis ¥ 25 az 0,5 H. consHOR Kuc-
JOTH ¥ OCTABAAIOT KOIOBL Ha 20 Mun B XonoAHoH Bojge. Bruaesun-
wxica noa tHYpyler 0,005 H. pacreopoM rumocyabdHTa, A0GaBARS
B komie Tutposanua 2 ma 0,5% pacreopa kpaxmana, | ma 0,005 u.
pacTopa runocyasthuta cootrercrayer 0,16 me SO,

160
\

e

—

e e



PacueT cogep:aHua HOHa cyibhaTta {X) NPoH3BOLAT Mo the-

aywiwei gqopmyae:
' V- £-0,16- 1000
x=——A N
rae A —ofneMm pacTBopa, BaATHE Ha onpefedeHue (n ma); V—
ofibeM PACTROPA THNOCYALGHTA, HIDACKOAOBAHHHWE Ha THTPOBAHHE;
f — nonpamka k HopManbHocTH TanocyAbtuTa; 0,16 — Tarp 0,005 H.
pacTeopa rUnocyfibdHTa MO cyabhary.

PeakKTHBH.

1. Xpomar Gapus. 5 2 xpomaTa 6apus pasSAITHBANT THIATENLHEO
8 100 ma poass Ecay roToBoro peakTHBa HeT, €T0 MOXHO NPHTOTO-
BUTE caefylomuM ofpasom: 48,86 2 xnoprcroro Gapua {(BaCly-
+ 2H,0) pacTeopsoT B | 4 IHCTHANMPOBAHHOA BoAB. XpPOMAT KaJHA
KoCr0Oy B xonuuectre 38,84 2 rakxe pacrsopawt 8 1 2 sBoaw. O6a
PACTBORA HArpeRAOT KO KHMNeHMA H cAHBRalOT. Benapmuit  ocamox
xpoMara §apng NpoMEBAOT AeKaHtauuell, 3aTeM Ha QHAbLTPe He-
CKOALKO pas ropsiuell Boaofl, MoakucaeHHolt yKCycHOR KRCTOTOf, H,
HakoHen, IBa-TPH pa3a ropavefi rogoi. Ocafox BEICYIIRBAKT NPH
KOMHaTHOH Temnepatype. '

2. 0,5 4. congHaa KuchmoTa.

3. 5% aMmmuak.

4. 10% pacTBOp HORHCTOTO KaJHA, HAH CYXas COJb.

5. 0,005 n. pacTeop THOCYALdaATA HATPHSA.

6. 0.5% pacreop kpaxmana, 2,5z pacTROPHMOrO Kpaxmana
BafantueawT ¢ 25 ma xononuoit BOAW n BAMRAOT B 400 a1 Xuna-
nieli Bogel. B pacteop acGamaswr 0,05 2 noanpa pryre Hgle an
NPHAAHHS PACTBOPY CTalHALHOCTH. '

KoaopHMeTpHUCCKOE Onpeaeenie Xeneaq
¢ cyasocannuHaoBoi KHMcA0TodH

Mpuduun Mmeroaa. Hoke TpexBanedTHOrO Keaeaa o6pasyior
¢ cyashocaanunnosoll  xucaorolt (C;HeOeS-2H,0)  okpaniennne
KOMIIEKCH, COCTAB B OKPacka KOTOpHX 3a3BHCAT or pH pacTeopa.
B xucnoil cpeme ofpasyerca MOHOCANHUMIAT Xenesa, o6aaLaomui
GypoBaTO-pO30BOH OKPACKOM.

Xoa ananusza. 50—100 me nmuataTessHOTO DACTBOPA2 BHIAPH-
BaloT B $apdopoBOH udlIKe ¢ HECKONBKHMH KAaNAAMH a30THOH KHC-
AoTky (1:1) 1 2—3 KPHCTAMAHKAMA HAACEPHOKHCAOrO AMMOHMA
{(NH,), S:0s. BenapedHbi AocyXa OCTATOK PACTBOPAIT B MHHH-
- MAALHOM KONHYecTBe BOIH ¢ OAHOM Xanseli coasnoi kuchors {1:1)
H OTHHALTPOBLEIBAIOT B MepHy koafouky ua 10 se. Hobasagior
I ma cyaspocansuunonsoit kucaotel (peawrus 4). Jomoaar

pacTsop IHCTHAJHPOBAHHOH Bopo# Do Metkd k uepes 10 mum Kono-
| pEMeTPHPYIOT. MOXHO pasBOAHTEL pACTBOPH Ao 25 Ma. B astoM cay-
Hae K OCAJKY Nocle BHICYLIHBAHUA 005aBAAIT 2—3 RAMAH CONAHOH
KucaoTel (1:1) # GHALTDYIOT B MepHYIO KOAGY Ha 25 ma. Tlpufias-

1] Bupamgeaupe pacrandi 803 novas §i.1]



ASICT B pacTeop 2.5 sa cyanhocasHUMACROR KHCAOTH, T10BORAT a1
STUANHPOBAHHOMH Bo,uoﬁ IO MeTKH # uepes 10 Mun KOTOPHMeTPUPYIC

PeaxTuBbel

1. AzorHasg xueaota (1:1).

2. Hapceprokucnerit aMMOHHA.

3. Congean gucaora (1:1).

4, 10% pacTeop cyabdocanHUHA0BOR RRCAOTH (CyHGOBS 2H,0).

5. Cranza BTHHH pacTeop edesa. 0,8640 2 xelescaMMbayHbEX
ksacuos NH,Fe (SO )q- 12H,0 unu 3KkBHEANCHTHOE KOMHYECTRO APY-
Tolt CONK TPeXsaNeHTHOrC XKeflesa PAacTROPAIOT B ZHCTHANRPOBAHHOH
BOfe, B CNIyiae HAJAHUME MYTH ACDABNAT HECKOJNLKO Kanedb COAS-
HO}t KHCZIOTH 00 MONYUCHHA IPO3PAYHOTO PAcTBOPA B PpaszbasasioT
LUCTURNHDORAHKOM BOfo# Bo | 4. 1 ma Takoro pacTsopa COTePRUT
0,1 sz meneaa. Jlrn NPHTrOTOBNEHMN CTAHIAPTHON WKAMK GepyT B
MepHbe Koadu Ha 10 1 25 »2 0.2; 04; 0.6; 0.8; 1,0 u 2,0 ms crar-
LapTHOTO PECTBOPA, AcHaBIAINT TaKoe Xe KOJHUECTBO COAAMON XKHC
JIOTH H CYh$OoCaNHUHICBOA KHCNOTH, KAX M B HCNHTYeMble PARCTBO
pul, 4 AOROAMAT BOAOH 2o 10 uau go 25 ma.

KauecTBennan peakuva na dopManun

INpr cropuaAnsauny necka WIH rpaBust DOPMANHHEOM  Heolxo
AHMC XOpoWo OTMHTL cyfcTpat or cnemos  ¢Gopmanyna, Yneroty
MPOMKWBAHKA CACAYET NPOBEPHTE TO KAaueCcTBeHHOR PeakuMe Ha ¢Op-
MANKH, i

Xog ansnuza K5 mz peaxtusa Mouepa npuBapasior kan-
A hopMmannHa. Uepes MunyTy nodehferca GHOAeTOBAA OKPACKa
VCUMHBEOMWARCK TIPH CTOAHHH. Tarum xe oﬁpazom NOCTY1AKT
ONBITHEM PACTBOPOM.

PeaxTuan

Peaxtus Monepa. K 10 ua 0,1% poxnoro pactaopa OCROBHY
$YKCHEA B CKASIHKE C TIPHTEPTOR NPOOKOH eMKOCThID oKodo 1.
npHanegior 100 w4 CBEXENPHTUTOBAEHHOTO pacTBOpa GHCYALG
Hatpur (d = 1,3). CmMecs xopowto B3GasnTHIBAIOT, MPHOZBAADT
AMCTHAAMPOBANKOM ROAB M 1D MA cepuoil kncaoTu (d = 1,84), BHor
TIATEIBHO BAGANTHBAIOT H ocTaBasioT Ha 1{—12 uacos 1o noJdor
o0eCUREYHBAHUS PACTROpPA. XPAHHTh B TEMHLIX CKAAHKAX ¢ MPHTEL
TRIMH NPOBKaMHA.

KauecrremHan npofia Ha MuIGbLAK

Cynepdocipar, npuMeHaeMblfi Aid NPUTOTOBAEHNN NHTATENBHO
pacTBOpA, He JOJKEH COAepXaTk MBIUbAKA U (propa. [TosToMy Kax
LVI0 HOBYIO napruio cymepdocdara HeoBXOAHMO NPOBERATH HA O
ABPHAHNC MEIUBSKA.

Xon ananusa. B maneHekyw uaineuky win oGpe3aHHBIll KOE
YUK NPoBHPKYE (cMKocTb | M4) TDPHAKBRIOT HECKDALKO Kane
HCOBITYEGMOTD PAcTBOPA H K3ORITOK | H. PACTBOpA HIEJOUH JO CHRL
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:Aenounoﬁ peaxunn. 3ateM npubapnsloT HeGONBIIOE KONHYECTBG
LHHKOROH MJTH AMIOMHBHEBOH NBWIM HAK TOKKO H3MeAbYeHHOTO CTUIa-
Ba ferapna (cM. onpepenenke asora, crp. [43}). Haweuky nome-
AT KA KYCOK (puanTpoBanbuoii Gymarn, CMOYEHHON PacTBOpPOM
A30THOKMCAOrO cepebpa, W 3aKpLIBalOT HeGoAbWOA BOPOHKOH c 3a-
OAABAGHHLIM (N4 34aKpHTHIM) KosNOM. B cayuae npHcyTcTBHA
MBWbAKa Yepe3 1—2 uun OyMamKa, CMOYEHHAS A30THOKHC/BIM ce-
peGpoM, nouepHeer. Peakuna aonycxaer ofHapyseHHe MbIIbiKa B
OPHCYTCTBHH BCeX JAPYTHX KATHOHOB.

Alag peakudu HeOGXOAWMO TIPHMEHATS COBEPIIEHHD YHCTHIE PEaK-
THBH H KaXAB# pa3 NPOBEPATH, He COLEPXKAT AW CaMH DEAKTHBHI
Cefl0B MLIILAKA.



