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COOBMEHHSA JABOPATOPHUH ATPOXHMHH N g
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H. I'. JABTAH

HMCCJIELOBAHHE ®U3UYECKUX U XMMHUUECKUX CBOMCTR
HATIOJIHUTEJIEA IJisl BBIPALLIUBAHUS
PACTEHHWW BE3 ITOYBBbI*

B JlaGopatopuu arpoxumun AH ApMCCP B 1962 r. 6nua ClaHa B
IKCIIYaTaumio HOBasi SKCIEPHMEHTaJAbHAS THAPONOHHYECKas CTAHUMS] Bhi-
palliBaHys pacTeHuii Ges modsbl. BeToHHBle, H30MMPOBaHHWE or noypiy
BEreTaluHoNHble ACAAHKH MPH STOM HAMOJHAJIMCH NMOPHUCTHIM, Tak Hasppae-
MBIM «HHEPTHBIM» MaTepHaJoM: TY(OBOH KpOLIKOI, NIeM30BO-KBapIeBbI i
MIECKOM, CEBAHCKHM O3€PHLIM rpaBHeM, BYJIKaHHYECKHM WLTAKOM u T,

B croe sTHX MaTepHaJOB LHPKYJIHPYET MUTATENBHBIN PacTBOp u paspu-
BaeTCsl KOpHeBas cucrema pacrenuii. OGBIYHO nNpexnosaraercs, wro sy
MAaTepHAJLl He JO/KHL B3aHMOAEHCTBOBATh C NHTATENbHBIM PacTBOpoM, B
CBSI3H C YeM M NOJYYH/H B JHTEPAaType HasBaHHe «HHEPTHBIX». Oxnako Ha6-
JIOJIeHHS, npoBejieHHbie B Haweil JlabopaTopuH, MOKA3a/M, YTo wactp my-
TAaTe/bHBIX 3J€MEHTOB NOIVIOACTCS CaMOl MeXaHHYECKOlt Maccoil cyGerpa-

- TOB, T. €. TBEPJALIMH MaTepHaJaMH—HAaNoOJHHTEJAMH BEreTalllOHHBLIX aeJs-

Hok. IIpn sTOM sIBJIEHHE NMOTJIOIEHHST U151 PAas/HYHBIX MHTATENBHBIX SJeMell-
TOB, OYEBH/IHO, HMEET PasHbIfl XapakTep H BHIPAXEHO B PA3JHUHON CTEmeH)s.

Hast BoisicHenust storo sonpoca B 1962 r. B JlaGoparopuu arpoxXHMuu
AH ApmCCP 6bl1 npogesan psj aHaJH30B 10 ONpPeAEJeHHIO HEKOTOPLIX
(H3NYECKHX H XHMHYECKHX CBOACTB NpPHMEHEHHBIX MaTepHaJoB, 3Ty CBOil-
CTBA ONpENEJANHCh KaK y HCXOAHOro, eule He OLIBUIEro B ynoTpeGiaenu,
MarepHasa, 0 ero KOHTaKTa C MHTATEJbHHIM PACTBOPOM, TAK H y 3THX IKe
MaTepHaJjoB, HO NOCJe TOro, Kak OHH B TedeHHe 5—6 Mecsdier exeanenuo
or | 0 5 pas cMauHBajMCh NMHTATEIBHBIM PACTBOPOM NpH Ky.bType pas-
JIMYHBIX pacTeHHil 6e3 NOYBH, NYTEM NOANHTHIBAHHUS.

H3yuenne npoBoAMJOCE HA CJHEAYIOWUX MaTepHanax:

1) rpaBuit cepamckmil HCXOAHEIN, aHAE3HTO-6a3aabTOBLI
¢ yactHuamu or 3 jgo 15 m»

2) » » HCIOJIB30BaHHBII » > 3» 15 »
3) TydoBas Kpomka ucxoxHas (He H3BecTKOBAs) » » 3 » 20 »
4) » » HCI0JIb30BaHHAS » > 3 % 200
5) BYJIKaHHYECKHH HITAK MEJKHI HCXOMHBLH » » 35 10 »
6) » »  HCNOJb30BaHHLIA » » 3 » 10 »
7) ByJKaHHYECKHIT LIAK KPYNHBIA HCXOMHBIY » » 10 » 20 »
8 » » HCIOJBE30BaHHBIH » » 10 » 20 »

* PaGora sumoanena B 1962—1963 rr. no sagammio ¥ nox pykosoacrsom npod. I'. C.

Jlasrsna.
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HEIl
9) nem3oBO-KBapuesslil NECOK HCXOA 9 3 J s 3

; HHBLI

10 » » HCnOab30Ba x S,
i)ﬁpaanm sssThie 174 OmpeleTeHis hiH3NUECKHX uﬁx:.\;u:e;x:;:i

’ o6a Mar i

CBOficTB, He ]J’SSME.’IblIa.'I]lCh: AAA HCCAEAOBARTY 6pa§:::l!:?1 uaanoml‘ljrenﬂ
¢ Takofi BeauumHofi wacTi, Kakas Obi1a B BpE : ¥ i

3710 BHI3BaJO yBeamueHune Beca H 06BHeMOB HCIBITYEMBIX MaTepHaJa0B npH
e cKOM OMpe/ieTeHHH YAEIbHOro Beca

aHaJaH3ax. Io. ]] MeT HYye

3TH MaTepHaabl GblIH paSME‘,.’Ib'-lEHH ao ; )
Onpexeasancs caeayloumue nokasarean (PHIHIECKHX CBOIICTB: YyAeJb

Hblil Bec, o6beMHLlIT BeC, rHCPOCKONHYECKAs pjara, BOJOEMKOCTb, BOLOYAEp-

WHBAIO CThb.
ERE EOCO0R0 Ib30BaJH METaIHUeCKHit wui-

no.
Ilpu on neRud o6beMHOro Beca MHC . :
g i Jlast onpexeeHHs] THrPOCKOMHYECKO!

muEap o6bemom 130624 KkyG. CM. .
B7arn o6pasusl moMewauch B GIOKCH H B TeyeHHe 2—-3u CYTOK BBICYLIHBA-
MHCh B CYWHJABHOM WKady MpH Tevnepartype 105—106° 10 MOCTOAHHOrD

1. g

onsitcst B TalL.
Beca. Pe3ayapTaThl NMpHBOA TaGaunal

onnueckas Brara cyGerpatos

Vensumit pec, o6bemunii Bec I FHFPOCK
i Va. sec | O6bemu. Bec Furpockomiy
ofpas- Hanmenopanne cy6cTpaToB (c/xy6. en)| 12 (1) nn?x;:?c-n,
1oB
. 1218 0,94
1 Ipasuit cesaucknil ncxoanbii 2,31 ;
2 . & pcnonb3oBanibii 2,34 1218 1,44
3 Tydosas kpouma HCX0AHAS 2,21 571 0,28
4 - > HCNOAK308aNHAS 2,22 702 0,20
G Byakauuu, maax Mexxuit nexounit 2,56 635 0,12
6 " " HCIOAb30BAHHBL 2,48 687 0,34
7 Byaxanuu. maak kpynsil mexoxubiii 2,54 623 0,26
8 " 5 HCmoAb20BaNibil 2,43 547 0,36
9 ITeM30BO-KBAPIL. NECOK HCXORHbIH 2,03 501 0,74
10 . 2 HCMOAB30BAHHIIL 1,78 451 0,99

Bl TakKe onpeie’ieHbl NOJAHAA BOAOEMKOCTb (mpn  HanMOJHEHHH
Boast B | JuTp HanojanuTens) M BOAOYAEPIKHBAIOLWLAA cnoco6HOCTh, T. 2.
KOJIMYECTBO BOJbI, YA€piKHBAeMOE HAMOJHHTENEM MOCae cBOGOIHOTO CTOKA
ee. Kak rpapuif, Tak H NOpHCTHE MaTepHaJbl NMOMEIIATHCh B CTEK/IAHHBIE
UMAKHAPH 06BeMoM B 1 JHTP M JI0 HX NOBEPXHOCTH HAMHBANZCH AHCTHIAN-
poBauHas Boja. Uepes 3 yaca CTOAHHS LHIHHAPEL ONPOKHALIBATHCH ia MeH-
3YPKy C BOPOHKOIl H IO KOJHYECTBY BLITEKIIEIl BOALI Onpeaeasyiach BOIO-
yAepKHBAIOWas CNOCOGHOCTh MaTepnana (HCCAEJ0BAHHS TNPOBOAHINCH 1
JBYX TOBTOPHOCTAX). Pe3aysbTaThl OnpejeseHul MpHBEIEHH B .Ta0l. 2.

B ouoit 1 0,2 n coJstHOKHCAON BhITsXKe (B oTHomenuu 1:5) onmpeje-
JIAJIHCh CJeAyIollHe SJEMEHTHI:

1. ®ochop—ussaeuenne no Kupcanosy, onpejieseHHe—MeTogoM (oTo-
9J/IEKTPHYECKOr0 KOJOPHMETPHPOBAHHS,

2. HutparHulil a3sor—MeTofoM AuCYab(O(GEHOIOBOH KHCHOTH H HpH
NOMOIIH (POTOSJIEKTPO-KOJOPHMETPHPOBAHHS.

3. K

no
4. Nﬂ} npx MOLLH IIAMEHHOTrOo [bOTOMETpﬂ.
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T ab AR 2 2
Bojoexkocts u BojOyAepAHBaWOmAasn cnocobuocts 1 g Matepuana

N Koa-80 Boan|Kos-80 Boam Bozoyaepausaomag
B M1, HAMH- | g M. BhiTEK- CnocoGuocty
+ obpas- Haumenonanne marepnana tolta0 mo- e aepes 3
I na BEpPXHOCTH waca .| B ma [P % OTOGne-
r MaTephanon Ma martep,
1 |Cpasuit cepanckuii wmexoanmit 400 340 - 60 6
2 5 g HCHONB30BAIL. 400 360 40 4
3 |Tydosas kyomxa ncxoanan 600 475 125 13
{ 4 " " HCIOAB30BaH, {550 400 150 15
| 5 |Byakawnu. maak meaxuit nexon. 600 520 80 8
f 6 - =~ HCNOAB30BaH, 560 460 100 10.
7 [Byaxaunu. maax xpynumil wexon. 610 635 75 8
[ 8 S = HCIOAB30BaH, 630 540 90 9
: 9  [Mlemsoso-kBapy. necox nexoanmtii 560 30 530 53
. 10 - - HCIOAbLIOBAN, 560 20 540 54
5. COs—kapGonatnbie HOHbI THTPAUHOHHBIM MeTon0M,
6. HCO;—ruapokapGonatubie HoHEI[ coastHOil KHCJI0T O
7. Ca — 5
8 Mg — } TPHJIOHOMETPHYCCKON THTpamHeil.

Ca n Mg B coasHokuciOf BHTSXKE ONpPEAC/SIHCh N0CTe OCaMTens
Memraomux xatwonos Fe, Al u P,

Pesyabrarht amanusa npusomstest B Ta6m. 3 u 4.

M3 rabanu Buano, uto xoamuectso P, Mg, Ca, NO;, K u Na «kak o
BOJHHOI BHITSKKE, TaK H NPH H3BJICUCHUH ABYACLHHOPMAJLHOI COMSTHON Kui-
JIOTOll B HCHOAB30OBAHHBIX MaTepHaJax HAMHOTO GOJIBIIE YEeM B HCXOMHBIX.
Taknm .oGpasom Bce cuimyune MartepHaJbl, NPHMEHSIEMBIC B KAYeCTBe HAMO.1-
WHTE/IA THAPONOHHYECKHX BEreTalHOHHBIX NEJSHOK, CHOCOGHL HOTJIOIATE
MHTaTEIbHEIe BellecTBa H3 pactBopa. Heckoabko Heomkuiammniy oKasancs
(hakT noryomenns HUTPATOB Aaxe rpaBueM. [Ipupoaa sroro noraomeHus
34CIyXHBAeT CrnenHaJbHOro HccaeaoBanus. [lo Boeilr BEPOSITHOCTH, 3Jech
HMEET MECTO npouecc 3acoJeHHs NOAMHTHIBAIOUMMH CMAYUBAHHIMH.

HMurepecno ormernts, uto Ha NOBEPXHOCTH YACTHIL TPABHSA NOTJIOLLeN-
Hetlt ochar nepexogur B BO/IOHEPACTBOPUMYIO (DOPMY, Torja Kak B oc-
TaJBHLIX HANOJHHTENISIX YacTh ocara, oceBIero Ha ux NIOBEPXHOCTH, OCTA-
E€TCS1 B BOJHOpacTBOpHMOIl hopme. OLHAKO BO BCEX CYUanX OYEHL MHOIO
HOrJIOIIEHHOr0 (pochopa H3BAEKAETCS COMASHON KHCIOTOIL.

Baxno ormeruts Takxke, yTo Bee HAlOMHUTENH, KaKk Ge3 HCIoJab30Ba-
HHSL B THAPONOHMKE, TAK H 3HAYHTENBLHO GOJBIIE NOCHE HEOJIHOKpaTHOID
CMaYHBAHHS [HTATEJALHBIM DPAaCTBOPOM, OTAAIOT B BOJHYIO BE(THXKKY Onpeje-
JICHHOE KOJIMYECTBO HATPHS, KOTOPOro TPAKTHYECKH HET B NHTATENLHOM
pacrteope.

Kpome stux anannzos, namn NPOBOMHJIHCE TaKIKe CHelHabHble OMbITH
1o noryomennio goeopa u3 pacrsopon Pa3.HYHOI KOHUEHTpPanuyu 1 o6pai-
HOil OTZaYe B pacTBOp NONIOMEHHOrO tochopa.
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TaGauna 3

1eMeiTos B poiHoit BHTHKKE H3 PASAUUHNX

ABHBIX 3
SRERECENS HeRoTopex. HETST re 100 HaBeckn)

panoarnTeneil (

oﬂ?as— Haumenosanne Hanmoa- ES_ P.O5 | NOs- CO; [HCO;| Caf Mg | K | Na
TOR HuTteaeil ramn| L | ]
- q R ¥
1 |rpasuit cepauck. ncxoxn. | 8,89 | 00§ 08 ) KT s oo :,gf:gﬁ
2 . mcmoab3osan.| 7,09 0,6 | 2.8 ' 9,2 |13,1] — | — | 1,26
3 [Tydosas xpomwxa HCXOLH. §e oo lsss| o |275 (253,40 9,15012,95
-1 . HcOoab30oBaW.| B ! y 1 12,1] 2,85 0,53
1| o8]0k | - | 398 [Raiatly = | O
g [Byax. Ll 23:;:2 3,3.% 16 lsus | . | 38/8 [50.5] 1,15[16,48/17,30
7 : :xpyn nexoxw.| 6,80 | 0,1 ] 0.4 . 31’4 4;': 3'24 _7 S:00
8 semoabaosan.| 6,45 | 0,4 (23,1 S s 59.8 ‘;’24 £,18019.16
9 l'leusoao-xsapu necoxncx.| 6,87 | 0.1 2’3 2 :g'z g 38'2(8) 3{2, gig'gt;
10 5 . mcnoas3osan.| 6,60 [ 0,7 |99 3 ! | | ¢
TaGauna 4

Coxepikatine HEKOTOPHX MHTATEABHBIX SAEMEHTOB B 0,2 n"CcOARHOKUCNOIL BHTKKE
(mr B 100 r HAaBECKH HATOJAHHTENA)

- pHBu- [ po Ca Mg K
053:: Hanuenosanne cyGerparos | “ 205 i .

1 | FpaBuit cepanck. HcxomHbiil oxono 1 14,5 32,7 8,5 7,12
2 - HCMOAL30BaH. . 38,0 65,4 28,4 16,68
3 quzonaa KpOmKa mHcxoanas = 18,0 121,56 17,1 4,563
% 4 HCTONBL3OBAH. . 120,56 215,0 51,2 23,83
5 mau MAGK MelK. HCXOAH. . 16,56 103,1 39,8 4,98
6 n 3 HCNOAB30BaH, . 34,6 200,9 28,7 18,29
7 . » KpYl. HCXORH, . 18,0 51,4 8,56 3,75
8 4 HCNOJAB3OBAH, - 18,0 168,2 19,9 9,05
9 I'leuaono -KBapIl. NMEcOK HCXO/H. ; 16,6 312,7 25,b 17,36
10 . A HCIOAB30BAH. : 34,6 121,5 45,6 | 49,80

Jast sTux onkTop GBLIM B3ATH 06pasibl TEX K€ MaTepHaJJOB-HANMOJHH-
TeJiell, 9TO M NPH BEILEONHCAHHBIX aHAJIH3aX.
Boute npurotosaens pactsophl KHePOy, comepixatue: X
20 mMr P3Os B | aHTpe AHCTHI. BOAHI

50 Mmr » » » »
100 Mmr » » » »
150 mr » » » »

(u3 pacuera 0,1917 r coau KHyPOy, uro coorsercrsyer 100 mr P;0;5 B
1 5 pacreopa).

DTHMHE PacTBOPaMH OLIIM 3aJHTHl HaBeCKH Hamoanurened. 20 r cuimyue-
To MarepHana sasuBajochk 100 ma ykasanueix BoAHEIX pacTBopoB KHaPO,,
B306a/THBaJOCh B Teyenne oxnoil MuuyTh (o A. T. Kupcanosy) u ocrasJs-
Jiock Ha 20 yacoB B3aMMOJAEHCTBHA. 3aTeM B NOJYYEHHBIX (PUAbTpPATax Ml
onpegeasan ¢docdop toroanekrpo-kanmopumerpuyeckd. Has Goabiueir TO9-
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HOCTH KaJIODHMETPHPOBAJH TaKKe H PacTBOPHl KHCJIOTO Gochara xaguq
COAEpicalune 3aBe/loMO H3BECTHbIe KoJHyecTBa P,0s. ITo Pa3uune KOJIH'Jec:
TBa (hocopa B HCXOMHOM pacTBOpe H mocse B3auMoneicTus erg o HaroJ-
HHTEJIEM MBI M CYAHJH O norJiomenuy gocdara matepuamoy Hanoauureq,

Cuavana mapecxn 10 manomnuteseit saanpamuce PACTBOpOM, conepsia-
M 20 mr P;Os B | 71 (onpenenenns Beauch Kak ma HCXOAHBIX MaTepua-
J13X, TAK ¥ Ha MartepHasax, GLIBIIHX B YnoTpebJenny p TeueHHe 6—7 pecy-
LEB HA CTAHLHH HCKYCCTBEHHOTO NMHUTAHHSl PaCTeHHil B Jla6oparopuy arpo-
xumuk). TMonyuennsie peayabTaTsl NpHBOASTCS B TaGu. 5.

Tab6auna 5

Conepxanne ¢ochopa B BHTAKKAX H3 PASAHUHBIX HanoauiTeaef, o6paGotanmpix
BOMHLIMH  PACTBOPAMM, COAEDKAIIHMH Da3THUHOE HCXOAHOE Koanuecrso dochara xayg

Hcxoauoe conepkanne P,05 (8 mr g 1 n pacrropa)
Seliaulls

Haumenosanue 20 | 5 | 10 | 30
o6pasnon 06pa6oTka pacTBopoy B
Ijull[l[ I|Ill|—|T'—]'|_|_
Mcxonuwii pactsop docdara [19,1 | 19,0 | 50,0 | 46,5 91,5 | 98,0 [148.0 148:0-1-—._6
T'paenii cesanckuii nexoanwit [ 18,9 | 18.4 [ 50,0 | 49,5 90,5 | 93,0 |143,0 1_4;(_] i
¥ =°  Hcmoassosan.| 19,2 | 19,0 | 50,0 | 47.0 | 88,0 | 89,0 138,0 [151.0] —
Tydosas kpomxa ucxoamas |18.4 | 18.4 | 50,0 | 47,5 90,0 | 89,5 136.0 |150,0] __
- - Henoassosan.| 15,8 | 17.4 | 45,5 | 47,0 | 80.5 | 88,0 119,0 [141.0(154.0
Byakau. maax meax, nexonunii! 18,8 | 18,3 50.5 | 49,0 | 90,0 | 93,5 |144,0 153.0] —
. ’ uenoaszosan. 16,5 | 19.4 | 49,5 | 49,0 | 80,5 | 89,5 128.0 (150,0] —
Byucan. maak kpymu. nexoanmii| 190 | 18,5 | 50,5 | 50,0 89,5 | 92,5 |141,0 {152,0(166,0
- ¥ Henoas3osan.| 16,6 | 18,0 | 44,5 | 50,0 | 81,0 | 87.5 125,01139,0/153,0
Iles3ono-kpapu. necox wexomn.| 15,8 | 17,5 44,5 | 48,5 | 82,5 | 80,0 [120,0 105,0(126,0
; - Henoassoeaw.| 16,8 [ 20,3 | 45,5 | 52,0 | 84,5 | 90,0 138.0 1152,0(153,0

W3 raGanus Buano, uro B caydae TY(OBOI KPOIIKH 1 BYJAKaHHUECKOrD
HITAKA yKe HCNO/b30BAHHBI HaNOMHUTEb, KOTOPBIT NOANHTLBANCH B Teye-
Hne 6—7 mecsiues exeanesHo NO-HECKOJIBKY pas MHTATEALHEIM PacTBOPOM,
BCE ke norzomaer P;Os Goablie, yeM 5TH Xe MaTepHajn B HCXOIHOM
cocrosinni. OJIHAKO rPpaBuii H NEM30BO-KBAaPIEBHI IECOK B HCXO/IHOM COCTOSi-
HHH noraomaior ¢gocepopa Gosblle, YeM nocie HCMOAb3OBAHHS B THPONO-
1LHKe.

[locne ommokpatnoro saanmoaeiicTeus HanoJaHHTENCl ¢ pacTBOpOM
tocdara, oguu u Te xe Hapecku 06pabaThIBAIHCh TaKKe BTOPDHUHO TeM XKe
pacrsopom, coxepxamum 20 mr P.Os B 1 a1,

Ipeanoaosenne o TOM, 4TO NOTJIOLIEHHE BO BTOPOil pPa3 Moo GbiTk
MEHBIUINM, NOATBEpPIHJIOCH.

Hcnuiranue pacrsopa, coxepxamero 50 mMr P,O5 B | 1 (kak g cojep-
xawero 100 u 150 mr P05 B 1 a1 Boxsi), mnoxasan NPHMEPHO TaKyio Ko
34KOHOMEPHOCTE.

ITpn oGpaGorke sxe TBepbx Cy6eTpaToB B TpeTHil pa3 yie He HaGMi0-
ZJajaock norJowenns: PsOs.
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pac‘mopa.‘\tll. comepxanummn 100
IlCl’IO"IbsUBa!!thﬁ B TEueHHe CEe30Ha Ce-

Blii, B TO BpeMs Kax
Banculi rpasuil morzouan GoIbINE pzosér;:{;ln:c::)oﬁ:ex caydanx ﬁor.uou.ta.r:
2 2 co
IeM30BO-KBapIEBHIil Ie0K B HCXOLHOM IM  TOJYYEeHHbe
6oasme P20s, ueM scnoab3opannsil. B ra6x. 6 NPHBOX '

Tesasl.
AaHHBE B mepecyere Ha 1 KT smarepHand HanoJHH

Ilpu obpaGoTke panoaxuTeael
150 mr/a P,0s, 6510 3aMeueHo, 970

TaG6anua 6

panoaHuTeAs mocae o6paboTxi 0OPasUOB PacTBOPAMH,

Conepxaune docdopa na 1 kr o TS POy B 1.

copepHamuMu pasant

OGpaGoTKa PacTAOPOM, conepwautun P205 (mMr/a)
T | B | 150
HauueHoBaHHE 20 50 al =
ex =
o6pazuos .___________’EE?_—-——”“
p T ]! R

Mcxonnuit pacrsop docdara 95,8 | 95,5 | 2502325 | 438 i i ]
IpaBuit cepanckuii nexoanuifl 95| 92| 20| 246 458:) 409 718 [Pl =

s = HCIOAB30BAH. 96 g5 | 250 | 235 440 | 445 690 |755 | —
Tydhosas kpomka HCXOAHAS g | 92| 250 | 238 | 450 448 (680 (750 | —

- .  HCHOIb3OBAH. 79 g7 | 228 | 235.| 408 440 595 |700 770
ByAKaHHY, MK MeNK. HCXOAHHIL o4 | 92| 253 | 245 | 450 468 (740 765 | —

. . HCMOAB30BAH. . 83 g7 | 248 | 245| 403 | 4481640 (B s
Byakanuu. IA3K KPyTM. HCXOAHBI a5 93 | 250 | 250 | 443 | 463 705 760 1830

. = HCMOJABL30BAH. 83 g0 | 223 | 243 | 405 433 1625 (695 |765
IeM30BO-KBapIL. MECOK HCXOAHBI 79 gs | 223 | 243 | 413 400 1600 (525 630

wth HCTONB30BAN, g4 | 101 | 228 | 260 | 423 450 (690 (760 (765

Janee MBl H3yuaqu ob6paTHyIO OTAAYY dboctopa, MOIVOLIEHHOrO TBEp-
ABIMH cy6GCcTpaTaMH NpH HX o6paGoTKe pacTBOPaMH (ocdaros. 310 Npesi-
CTaBJSIeT HHTEpEC, TaK KaK Ha THIPONOHHYECKOH CTAHIHE JlaGopaTopHu arpu-
xumaa AH ApMCCP pacrenus noJyyaioT B TeHCHHE 4—6 nHeit pacTBOf
NHTATENBHLIX COMEfi, a 3aTeM B TCUCHHE JBYX el BOLY (6es ‘ynoGpHTeb-
Heix couel). IlpH cmauupaHHH HANOJHHTEell NATATEJBHLIM DACTBOPOH
NPOMCXOUT morsonienue cySerparamu Gocdopa 10 HEKOTOPOro HACHIILEHH
W 3aTeM, oyeBHAHO, ofpaTHas OTAada €ro B NojAaBaeMyio soay. Jas 3roro
B J1a6OpaTOPHEIX YCJA0BHAX CyOCTpaThl ABaXK/BI MJIH TPHIKIBL obpabarhiBa-
JHCh BhIeonucanHmM nyreM pactBopamu PyOs 100 mr/a m 150 Mr/aL.

ITo okonuaHHH onpejeierns noraouenusi P;Os Te e HaBeCKH Hanou-
HHTENs, NOCJIe TOAHOr0 CTEeKAaHHs PAacTBOPa, MOCTYMANH B OTLIT [0 HIYYECHH:O
o6paTsoit oraaun ¢ocdatos B Boxy. JlaHHbe NPHBOAATCA B ta6a. 7 u 8.

Ws TaGauum Buuxo, uTo Gosbumie mnorgomaior (ocdop HCMOAL30OBAHHBIE
MaTepraibl (3a HCKJIOUEHHEM NEM30BO-KBApILEBOro Iecka, KOTOpHIH B HC-
XOIHOM COCTOSIHMH Torsomaer Goasiie ocopa). Bee cyGerparsl 0TAAI0T
P,Os; oGpatHo B BOXHHIl pactBop (ocoGeHHO BeJHKa OTAa4a B CAyHae
HEHCNOAb30BAHHOTO IIEM30BO-KBAPLEBOTO MEecKa).
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TaGay ga -
Coznepxanue docthopa B puasTpate 3 cySerpatos nocae o6paboriy HX pacrmopasy,
coaepxamumnd 100 ur P,O5 B 12, H B nocnenosateabnbix Bogsny BBITSMNKAX
H3 TEX e HABeCOK Hanmoanure’aei

L
Ilpu naceimennn p-pom, | B Burmke AMCTHAANpO-

100 mr P,0; B 11 BaHNOK Eoxoii
M aihciiers I 06pa6. | 11 o6pa6. I 06pa6. | 1t o6pag
B BN
cyGerpaton MP Ha MI Ha MI Ha MP H
Mr/A [Kr Ha-| MP/A KT Ha- | Mr/x (ke pa. Mr/a | kr n:-
noai. oA, nojn. noan
Mcxomumii pacteop docdara 91,5 | 458 ( 98.0 | 485 | 54,0% 979 HET | per

T'pannii cesanckuil nexonmwrit 90.5 | 453 | 93.0 | 465 |102,5| 523 21,5 108
i n  HMcnoxbsosanunid | 88,0 | 440 | 89,0 | 445 [129.5( 648 | 39,0 195
Tydoras kpowka ncxomnas . 90,0 [ 450 | 89,5 [ 448 |144,5( 723 | 43,0 215
» »  HCNOAb3OBaHuasn 80,5 | 403 | 88.0 | 440 |141,0| 705 50,5| 253
Byax. maak meakuii HexonHsiii 90,0 | 450 | 93,5 | 468 |108,0| 540 27,5 138
- “ HCNOAL30BaHHBI 80,5 | 403 | 89,5 | 448 [130,5| 653 46,5| 233
5 »n _ KpPYI. HCXOAHBIH 89,5 | 448 | 92,5 | 463 |113,0| 565 33,0 165
. i ucnoapzopannwii [ 81,0 | 405 | 87,5 | 438 |107,5| 538 33,5| 168
Tlem3ono-ksapr. necok ucxoannit | 82,5 [ 413 | 80.0 | 400 [205,0| 1095 63.0| 315
- O HCMOAB30BaNNbLIT 84,5 | 423 (90,0 450 |275,0| 1375 100,5| 503

* Iuctunnnpoparuoii Bofoll aamnsasich (uALTPH, mpeaBapHTeaLHO olGpaGotannue
SICXOMHEIM - pacTnopoM, coiepauum 100 mr PO B 1 a
TaGanmna 8
Conepwaune {ochopa B (puasrpate na cyBeTpatoB mocaenoBaTensio o6paboTanibix
PAcTROPOM, copepwantiy 150 Mr P,O5 B 14 H B mOCAef0BATEABHWS BOAHBIX BBITHKKAX 13
TEX e Hapecok

lipu nacuimennn pacTsopoy, | B BLTHKKe AUCTHATHPOBAHHOR

cojaepsamun 1508r P,O; B 1a BONOIt
1 a6 pador.| 11 obpador |11 obpator, | 1 pas |__II pas TTIT pas |1V pas
Hanuenosanne & 2 & m & 2 -
oGpasnon w2 = = = = =[5 = | 2| [B].]8
=gl 5|25 |E|5|E| g5 le5 e
= o = = = = 2
Hcxoan. pactsop docdara|148,0{740 148, 0(740(154,0:770 |124] 62| 1.32/0,66] — |—| — [—
T'pasui cesancinii uexoan.(143,0(715(149,0(745] — | — [115] 5818 9009:4?58 05,4(27
" » Hcnoab3onan.(138.01690(151,0(755) — | — [122| 61[24.2 | 12 12a6;63 08.0/40
Typosas kpomka ucxoxn.|136.,0|680(150,0/750] — | — 166/ 83[36,4 18/15,0,85 |08,6{43
. » HCHmoabsosau.(119,01595|141,0(705(154,0(770 [183] 92[43.8 | 22/21,2/11 [15,2/76
Byaxan. waax menk. wcx.[144,0[720(153,0(765| — | — [142| 71[19,0 1003.8) 2 — |—
- » Hcuoan3onan.128,016401150,0/750] — | — [138| 69(30.8 | 15/14.6| 7 l08,8/44
» - Kpyn. ucx.i141,0\705/152,0(760(166,0(830 [220[110{34.4 | 17/07.6] 4| — | —
- » Hcnoansonan.|125,0(625(139,0/695(153,0(765 [209(105/44.0 | 22116,8| 8 |10,2/51
Iewmsoso-ksapu. nec. uex.|120,0[600(105,0]525(126.0/630 [210 105/49,6 | 25(23.4]12 (14,2|71
- = Hcnoab3opax.|138,01690[152,0(760(153,01765 [434/217(71,0 | 35|70.0| 7 [46.8/23
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BuBoOAaAH

qi1. 4TO NPAKTHYECKH BCe HANOMHNTEA

; nokasa ¢
. Brnosmeme anausH eCKOM INPOH3BOJACTBE pacTenui

BereTaNHORHBIX 1eJRHOK IpH THAPOTOHMNY
OYeHb JaJEeKH OT 4acTo NpHMEHSE
abi». OnE B pasawueOfl cTeneHd aKTHBHO B
pacTBopoM. 3T1o0 B3auMojeilcTBHE B OCHOBH
M -

nnt%FESZizi;e o OCAMCIGHEHE KakiM-1160 OOpasoM Ha mosepx-
HOCTH WacTHN HanoJHMTeAs WM B HX MOpax "IATATEABRRS Bemecﬂr;a %
SHAWHTEALHON Mepe BOAHOPACTBOPHAB! 1 MOTYT ObT Hameqe;; fn;:cl'ci;
37Ol ToukH spernst mpuMeHsiemas B J1aGopaTOPHil arpoXaMHH S P )
CHCTEMa mpepHIBHCTOrO CHAOKeHHs PacTeHHll nRTATRILENNY pICTAIRS S
NepHOAHYEeCKOl mojayefi B BereTallHOHHSIE Ae/stHKH BOJbl SIBJSIETCS BIOJHE
060CHOBaHHO{l, TAK KaK yMEHBIIaeT He TOJbKO Pacxon yngﬁpu'renbumx co-
nefl, yBenunBaer X HauGosee NOJHOE HCrOJIb30BAHHE, HO M CUACACT ClC-
TEMY OT GBICTPOrO H HEXeJaTelbHOTO sacosiennst HanoJnuTeas. C 9TOl Xe
TOUKH 3PeHHsl BIOJHe leseco06pasHul crnopafHYeCcKHe MOJNHBL YHCTOl BOJOI
CBEpXy, NMyTeM KOXKIeBaHHS, KaK AJS yaaJleHHs TMBUIH C ACCHMHJISILIHOHHOM
MOBEPXHOCTH paCTeHHit, TAK H MPOMBIBKH BepXHei npcfc.uoﬁxu HaMOJIHHTE,
B KOTODOJ BO3MOXHO HAKOTJEHHE MHTATEJbHBIX coJiell 10 THOYy COJOHYAKO-
o6pasoBaHus, )

3. 3nanue puaUTECKHX H XHMHUECKHX cBOfiCTB HATMOJJIHHTENS MNO3BOJSET
NpeynpexnaTh ¥ NpeofoJeBaTs HexeaTeJbHBIE sIB;jIeHHs] HepaBHOMEpHOTr»
NOIJIOMmenns: coxelt B THAPONOHMYECKHX CyGcTparTax.

4. JlanbHefimee uccJaefoBaHHE CBOMCTB HaMOJHUTENeH BereTalHOHHBIX
NeNSHOK ¥ THAPONOHHYECKHX YCTAHOBOK TpeACTABJ/IAET He TOJNBKO NPaKTHYE-
CKHF, HO H TeopeTHueckuit nuTepec. OCIOXKHEHHOE HOBBIMHE OZdIKAMH Ha no-
BEDXHOCTH YaCTHI, H yBeJHYEHHOE IOTJIOLIEHHE ¢docharoB MarepHanIoM
HATIONHHTE/S, MPHPOAA OCAXKJEHHs HATPATOB Kak Ha MOBEPXHOCTH, TaK 11
B TYNHKOBHIX H COOGIIAIOMIMXCS NOpax BJIArOEMKHX HACTHI, 3aKOHOMEp-
HOCTH PAacTBOPHMOCTH H OGpaTHOf OTAA4H HAMONHHTENEM —MHTATE/]bHLIX
BEIECTE B BOIAHMIA MM CJaaGOKHMCIbIA BOAHBIA PacTBOP—BCE STH BONPOCH!
HYXJOAI0TCA B JONOJHHTENbHEIX HCCIEJOBAHHSAX.

3TH HCCAENOBAHMS, KOTOPHE GYAYT NPOAOJIKEHHl, OCOGBHHO HEOGXOMH-
MBI, TaK KaK cBOficTBa HAmoOJHHTeJsl OOGBIYHO BecbMa pasHOOOPasHbl K

3auMO/IENICTBYIOT C NMUTATEIbHLIM
ou nmeer i (HIHYECKYIO H Xh-

!

\ioro OnpejeJeHiis €HHePTHHE MaTepia- g

HMEIOT MECTHHIl XapakTep. :
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