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Tema: OnpeneneHue cogep:KaHus 3JI€MEHTOB MUTAHUS B PACTEHUAX IKCIPeCcC-
Jaboparopueii «<®@UTOCKAH

Heab pabGorbi: M3yunTh nepeHOCHyIO j1abopaTopuio A ompeneneHus aeduuura
MUHEPAJIbHOI0 IUTaHUS PACTCHUMN «PUTOCKAH.

Marepuanbl u odopynoBanus. [Iepenocnas nmadoparopust «PUTOCKAH, o6pa3is
pacTeHui, KapaHJaliu.

3apanust aas padorbi: 1) M3yunTe Ha3HayeHwe, o001acTh NPUMEHEHHUS U
KoMmIuieKTHOCTH Tabopatopun « DU TOCKAH Y,
2) IlpoBectu aHamu3 pacteHuii mepenocHoi madoparopucii «OPUTOCKAH» mns onpeneneHus
JneunuTa MUHEPaJIbHOTO MIUTAHUS pAaCTEHU;
4) BbINOJIHUTD PAcUeThl M 3aPUCOBATh IPaPUKH;
5) OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI.

KonTpoas BbinmosHeHusi padorbl: [IpoBonurcs mnpoBepka 3amumcel B TETpaju,
IIPaBWIBHOCTb omnpeneneHus KomiuieKTHocTH Jjaboparopun «O@UTOCKAH». IlpoBoautcs
YCTHBIH OIPOC OnpeAeNeHnto JeUIIITa MUHEPATILHOTO MIUTAHUS PACTEHUH.

1. HABHAYEHHUE U OBJIACTb IIPUMEHEHMUSA

[lepenocnass nabopatopus sl ompeneieHus aedUIrTa MHUHEPATBHOTO IMHTAHUS
pacrenuit «®UTOCKAH» mnpenHa3sHaueHa Jyisi BBISBJICHHUS KOJMYECTBA HEIOCTAIOIIMX
Makpo-, M€30- U MHKPOIIEMEHTOB B IUTAaHUU PACTEHUH, KOTOpbIE HEOOXOIUMBI JUISI MX
HOpMaibHOro pocta u passutud. Jlaboparopus «OPUTOCKAH» mno3Bosser BbBISIBUTH
CTPECCOBOE COCTOSIHUE PACTEHUH W NEeUIHUT OTACTHHBIX AJIEMEHTOB MUHEPAIBHOTO MUTAHUS
3a/10J1T0 A0 MPOSIBJICHUS BU3YyAJIbHBIX CUMIITOMOB.

[Ipunuun pa6oter nabopatopun «OUTOCKAH» ocHOBaH Ha MeToz€ ONpPENEICHUS
CTPECCOBOTO COCTOSIHMSI PAacTE€HUM, BBI3BAHHOTO ACPHUIMTOM B IMOYBE MaKpo-, ME30- U
MHUKPODJIEMEHTOB, IO JOTOXUMUYECKOM aKTUBHOCTH XJIOPOTLIACTOB JTUCTHEB PACTEHUI.

ITonmyuyennsle pe3ynbTathl ¢ nomouibio Jadopatopun «PUTOCKAH» no3Bonsior:

J OIIEPAaTHBHO ONPEJETUTH (PU3HOIOTHUECKOE COCTOSHIE PACTECHUIA;

o BBISIBUTH AUCOATIAHC MaKpO-, M€30- 1 MUKPOIJIEMEHTOB,;

o YCTPaHUTh BO3MOXKHbIE IOTEPU MPOTYKTUBHOCTH PACTEHUH;

o nonodpaTh yAOOpeHHs JUis BHEKOPHEBOW  MOJKOPMKH, MaKCHMAaJbHO

OTBEYAIOIIME MOTPEOHOCTSAM PACTEHUN B KOHKPETHBIX MOYBEHHO-KIMMATUYECKHX YCIIOBHSIX
IIPY HOPMAJILHOM YpOBHE (PM3HOJIOTMUECKUX MPOLIECCOB.

JIa6oparopuss «®UTOCKAH» npumensiercss B MOJEBBIX YCIOBHSIX U B TEIIMYHBIX
XO34MCTBAX. B TEYEHHME BETETALlMOHHOIO IIEpPHOJa pacTeHuil. [luarHoctuka pacTeHHU
MPOBOJUTCS B KpUTHUYECKHE (Da3bl pa3BUTHS pacTeHWi (OT 2 pa3 m Oojee 3a BEreTaiuio B
3aBUCUMOCTH OT OMOJIOTHYECKUX OCOOCHHOCTEN KYIbTYPBHI).



2. KOMILVIEKTHOCTb

KomruiekT noctaBku nepeHocHoM 1abopaTopuu NpuBeaeH B Tadnuie 1:

Tabnuna 1. [lepeuenb 060pya0BaHUs, PEAKTUBOB U PACXOJAHBIX MAaTEPUATIOB BXOSIINX B COCTaB

nepeHocHoi nadopatopuu «OPUTOCKAH»

Ne /i HanmenoBanme Koi-Bo,
IIT.
1 Keiic s TpaHCIOpTUPOBKHU 1
2 ®dorokonmopumerp Dxorect 2020-1 KJIIIT.414212.010 PO 1
3 Hcrounuk cBeTa ¢ pelie BpeMEHHU U JIAMIIOW HaKaJIMBaHUsI MOIIHOCTHIO 60 BT 1
4 donapp 1
5 Crymnka ¢apdopoBas ¢ mecTukom 1
6 Hunmuaap MepHbIH 25 MIT ¢ 3aTEMHEHHBIMU CTEHKaMH 1
7 buonornueckue mpodbupku 25 mi 3
8 Boposnka 1
9 Ho3zarop nunetounslii aBromatuyeckuit 0,1 mi (Nel) 1
10 Jlo3aTop nunerounsiii aBTomatudeckuit 0,2 vt (Ne2) 1
11 [npun menunuHckuit 10 M 1
12 [Tpobupka mmacTMaccoBasi ¢ KpeIIIKoi 15 mi 20
13 [IpoGupka Onosiornyeckas B IJIaCTMaCCOBOM KOHTEHHEPE C KPBIIIKOMH 40
14 ratus mis 40 mpoGupox 1
15 [ratus ans 20 npodbupok 1
16 Kon6a mepras 500 vt 2
17 Kroera 11151 poTokonopumerpa, miacrmaccoBas 10
18 bunTt MeauIMHCKI 1
19 Hatpuii xsopuctslii (Cyxoit, He HOIUPOBaHHBI), 1
ynakoBka 500 rpamm
20 Kap6onat kanpius, ynakoska 10 cv® 3
21 Kpacurenb 1 KOHIIEHTpAThl peaKTUBOB B 0JJHON ynakoBke Ha 2500 aHaIM30B 1
22 [TnactuxoBslit cTakan S50 mi 1
23 [TnactuxoBbrit crakad 250 mu 2
24 JluctunnupoBanHas Boaa, Oyreuika 500 1 2
25 ITpombiBanka nabopaTopHas i AUCTHILIMPOBAHHON BOJIBI 250 Mt 1




Kom-Bo,

Ne i/m HaumenoBanue
IT.
26 USB-¢em-nakonuTeab ¢ BUIEO HHCTPYKIUEH 1
27 Becsr Kromatech pocket scale MH-300 1
28 dunbTpoBalibHAS Oymara, yrmakoBKa 1
29 Hoxuuter 1
30 Mapxkep 1
31 3amacHast Oarapeiika AA 4
32 3amacHast namrna HakanuBaHus 60 Bt 1
33 JlonosHUTEIbHBIE HAKOHEYHUKH /17151 103aTOPOB 10
34 [TonuaTHIIEHOBBIE TAKETHI 17151 0TOOpA MPOO 5)
35 OO0pa3ipl 6JaHKOB JIJIs 3AHECCHHMSI TAHHBIX 5
36 JIrokcmeTp 1
37 [lacmopT Ha TEpEeHOCHYIO J1abOpaTOpPUIO MJisd OmpeaencHus aedunuta 1
MuHepaiabHOro nutanus pacrennit «@UTOCKAH»
37 PykoBonctBo mo skcmiyaranuu Ha ¢orokonopumerp «OKOTECT 2020-1» 1
KJI[T.414212.010 PO
40 Metoauka noBepku Ha poTokomopumetp «Ixorect 2020-1» KALT. 414212.010 1
MIT
41 [TacnopT Ha 103aTOPBI MUMETOYHBIE OJHO- 1 MHOTOKaHAIbHbIE «JIalT» 1
42 MeToauka MOBEpKH Ha J03aTOPbl IMUIETOYHBIE OJHO- M MHOTOKAaHAJIbHbBIE 1
«Jlaiit» MII 2301-0132-2013
43 WHcTpyKkisg 1O KOPPEKIMH  MHHEPAIbHOTO  TMUTAaHUS  pacTeHH ¢ 1

MCI0JIb30BaHNEM MHOTOKOMITOHEHTHBIX ynoOpenuit HBII «bamukom».




Bremauii BU mepeHOCHON J1abOopaToOpHuM I ONpeAesieHus] AehUIiTa MUHEPATHLHOTO
nutanus «PUTOCKAH» B keiice npuBesieH Ha pUCyHKe 1, Ha pucyHKe 2 — cofepkKaHHe Kelica,
Ha pUCYHKE 3 — IPOHYMEPOBAaHHBIN COCTaB JIAOOPATOPHH.

PUTOCKAH

MNepeHocHas Aabopatopus AAs onpeaeAeHus aedpuumra
MUHEPOABHOTO NMUTAHUSA PACTEHUN

Pucynox 1. Buemmnuii Buj nepeHOCHOW JabopaTopuu Il ONpeneseHus aeduimra

muHepanpHoro nuranus «PUTOCKAH» B kelice
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Pucynok 2. CopepxaHue Keiica ¢ TepeHOCHOW iaboparopueid i onpeaeieHus aeduimra

muHepanpHoro nutanus «PUTOCKAH»
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Pucynoxk 3. [IponymMepoBaHHBIN COCTaB MEPEHOCHOM JabopaTopuu AJist ONpeAeseHus JeuuuTa
MuHepanpHoro nuranus «PUTOCKAH»



3. HFHCTPYKLUSA IO DKCIIVIYATALLUN
3.1. IToaroToBKa K aHAJIU3Y

3a neHp 10 oTOOpa Mpod U aHaIM3a, HEOOXOAUMO MOATOTOBUTH CTAaHAAPTHBIE PACTBOPHI
PEaKTHBOB, PACTBOPHI XJIOpUIA HATPHs, MPOBEPUTH OaTapen (oTtokomopumerpa «Ikotect 2020-
1», ydects norojuslie yciaous. OT60p npod (JIMCTHEB) OCYIIECTBIIAETCS TOJIBKO B COJTHEUYHBIN
JIeHb, B TIEPBOM MOJIOBUHE JHS, /10 MOJIYIEHHOTO crajia (OTOXUMUYECKOH aKTHBHOCTH PAaCTEHUI
(o 11 yvacoB yrpa). Heo6xoaumo, 4ToObl pacTeHHUsI HAXOAMINUCH NIPH COJTHEUHOM OCBEIIEHUU B
€CTECTBEHHBIX YCIIOBUSX B TeueHHE 2-2,5 yacoB. O0Os3aTENbHO B3ATh C COOOM JONOJHUTEIBHOE
KOJIMYECTBO  JUCTUUIMPOBAHHOM  BOABI  JUIsL IIPOMBIBAaHUS NPOOMPOK M IMIIETOK,
HOJIUATUIICHOBBIE MEIIOYKH 11 0TOOpa mpo0o.

Hu3skue 3HaueHHs aKTHBHOCTH XJIOPOILJIACTOB, CIIEOBATEIbHO, OOJbIIAs MOIPELIHOCTh
M3MEPEHUH, BO3MOKHBI IO CIICAYIOIIMM MPUYHHAM:

-HEraTUBHOE BIMSHHUE (PAKTOPOB BHEIIHEH Cpelpl: HEIO0CTaTOYHAs OCBELIEHHOCTb
(okab, TyMaH, NacMypHas I0roja), ’xapa, 3acyxa, IepeyBIaXHEHUE, 3aMOPO3KH U JIp.

-MHTOKCHKAIUA CPEJACTBAMHU 3aIUTHl pacTeHWd. J[nsg momydeHuss JTOCTOBEPHBIX
pe3yabTAaTOB Mocie 00pabOTKH MECTULUAAMUA HEOOXOIUMO MOJI0KAATh HENEIO.

-uH(pUIIpOBaHUE TPHOHBIMU, OAKTEPHATTEHBIMU U BUPYCHBIMU MH(EKIHSIMU.

-MEXaHWYeCKHe MOoBpexaeHus. HeoOxoaumo coOiogaTh MpaBWiia TPaHCIIOPTUPOBKU
po6 (moxpoOHee B rinaBe «OTOOP MPOOBD»).

3.1.1 TIlpuroroBiieHHe CTAHIADTHRIX PACTBODORB

. Bozbmute 14 mycThIX NOANMCAHHBIX [IJIACTMACCOBBIX IPOOUPOK (ro3unus 12).

° PaccraBpTe ux B cnenyromem nopsake: N, P, KS, KCI; Ca, Mg, B, Cu; Zn,
Mn, Fe; Mo, Co, J B mirarus (14).

. B Takom e mopsiake paccTaBbTe KOHIEHTpaThI (21) B mratus (15).

. B kaxnyro TmycTyr0 IUIAaCTUKOBYIO MpoOupky Hamedte mo 0,2 wmn

COOTBETCTBYIOIIETO KOHIIEHTpaTa NMUIEeTOYHbIM Ao3atopoM Ne2 (10). B mpobupky ¢ KS naneiire
0,4 mn xoHuentpata. Ilocne oTbopa KOHIEHTpaTa Ka)JIOro 3JIEMEHTA, IBAXK]bl CIIOJIOCHHUTE
HAaKOHEYHHK J103aTOpa JUCTUILIIMPOBAHHOU BOJIOM.

. JloGaBeTe B Kaxayro Tmpobdbupky c¢ 0,2 wmim  koHmeHTpara mo 10 wmi
JUCTUJUIMPOBAHHOW BOJIbI npuiioM 6e3 uribl (11). 3akpoiite mpoOMpKY BUHTOBOW KPBIIIKOW U
XopouIo B30onTaiTe cojepkuMoe npoOupku. CTaHAapTHBIE pacTBOPHI K MPOBEACHUIO aHAIM3a
roTOBEI. XpaHUTE PacTBOPHI MpHU Temmepatype oT +8 1o +25°C, B TemHOM MecTe.

3.1.2. IlpurorosiieHNe QKPAMNBAIONIET0 PACTBOPA

OKpaH_II/IBaI-OH_IHﬁ PacCTBOP 'OTOBUTCA U3 MOPOIIKA KPACUTCIIA. I[J'ISI 9TOro:

J B mycTyro miactMaccoByro MpoOUPKY € KPBIIIKOH MEepeChITbTe HECKOIBKO TPaHyJ
KpacHTEIS.

) Ho6aseTe 10-15 M1 TUCTHILTHPOBAHHOMN BOJIBI.

. 3akpoiTe BUHTOBOM KPBIIIKOM U B30OTalTE.

. Brutounte  gorokonopumerp  «3Okotect-2020-1»  (cM.  pyKOBOACTBO IO
JKCIUTyaTaruu (POTOKOIOpUMETpA).

o W3mepbTe B KIOBeTe CHavana (poH — AMCTHILTUPOBAHHYIO BOJY, 3aT€M PacTBOP

Kpacutens. 3HaueHHWEe ONTHYECKOW IUIOTHOCTU JOJDKHO ObITh B mHTepBasie 1,700-1,900 (mo
mrkaje (OTOKOJIOPUMETPA).



o Ecnu 3Hauenue Oosbliie HOPMBIL, pa30aBbTe PacTBOP KPACUTENS JUCTUIIIMPOBAHHOM
Boz0i1. Ecniu MeHbI1Ie — 100aBbTE B PACTBOP OAMH KPUCTAJUT KPACUTEIIS, XOPOIIO NepeMelaiTe u
IIOBTOPUTE 3aMEPHI.

3.1.3. IlpuroroBJieHHe PACTBOPA XJI0PH/IA HATPUS KOHIIEHTPalueii 2 1/

o Ha Becax B3BechTe 1 T xJ10puaa HaTpust (0ObIYHAS TOBAPEHHAS COJIb, He
HoTHpOBaHHAs).

o [lepenecure cosb B MepHYIO K010y 00bemom 500 mi (16).

° JoBenurte 10 METKU AUCTUIUIMPOBAHHOM BOJIOH.

. 3aKpoiTe pyKOM TOPIBIIIKO U B30AITHIBANTE /10 MOJIHOTO PACTBOPEHUS COJIH.

o [lepeneiiTe B mIaCTUKOBYIO Tapy (OYTHUIKY) AJsl y100CTBA TPAHCIIOPTUPOBKH.

IMoamummre «NaCl 2r/my».
JlaHHBI  pacTBOpP WCHOJB3yeTCS JUIsl TPHUTOTOBJICHHS pa0OYUMX pacTBOPOB B
OMOJIOTHYECKHUX MPOOHUPKAX.

3.1.4. TlpuroToBJieHHe PACTBOPA XJIOPH/IA HATPHS KOHIeHTpanueii 20 r/1

. Ha Becax B3BecwTe 10 r xsopuaa HaTpus. Jlanee AeiicTByHTE TaKKe KaK B ITYHKTE

3.1.3.

) IMoxgmummre «NaCl 20 r/m».

JlaHHBIN pacTBOP UCHOIb3YETCA AJI1 HIPUTOTOBJIEHUS CYCIIEH3UU XJIOPOILJIACTOB.

3.2. Ilopsiok padoTsl

[To npubkiTHiO Ha MecTO oTOOpa TPOO OMPEeACTIUTeCh C MECTOM pa3MEellEeHUS
nabopatopuu. Ecnu ecTh momerieHune ¢ JIOCTYIIOM K 3JEKTPUYECTBY, MCIONB3YHTE Jammy U
noakiounte  porokomopumerp «Ikotect 2020-1» k cetm. Ecim Takas BO3MOXKXHOCTH
OTCYTCTBYET, HcHonb3yiTe (oHapb. DoTokonopumerp padoraer Ha Oatapesx. [Ipubopsl u
pPEaKTUBBI pa3jIoXKUTe B Oara)kHUKE MalIMHBI WK NpuodpeTaiite moxoaHslil ctoia. HeoOxonumo
pa0oTaTh B TEHHU.

3.2.1. IlpuroroBjeHue pAGOYUX _PACTBOPOB 3J1eMEHTOB MHMHEPAJIbHOI0
NUTAHUSA

I'ne3na mrratuBa (14) moamucansl B cneayromem mopsake: K1, K2, N, P, K, KCI, K3,
Ca, Mg, B, Cu, K4, Zn, Mn, Fe, K5, Mo, Co, J, K6.

o CrexisiHable  Onosoruueckue npobupku (13) momecture B mwrtatus (14). s
ojHoro aHanu3za tpedyercst 20 mpoOHpoK.

o 3apaHee TNPUTOTOBJICHHBIC CTAaHIAPTHBIE PACTBOPHI PEAKTHBOB pACCTaBbTE B
mrratuB (15) mo mopsiaky N, P, KS, KC1, Ca, Mg, B, Cu, Zn, Mn, Fe, Mo, Co, J.

. B creknsiuabie poOupku g06aBbTe 1o 0,2 M (200 MKII) COOTBETCTBYIOIIUX
CTaH/JapPTHBIX PACTBOPOB mMHIETOUHBIM jgo3aropoM Ne2 (10). B mpobupku K1-K6 uuuero
no6asnaTe He Hano. Ilocne moGaBiaeHMs KaXJIOro 3JIEMEHTa HAKOHEYHHUK J103aTOopa JBAXK.bI
CIIOJIACKUBAWTE JUCTUIUINPOBAHHON BOJOM.

. B kaxnayro u3 mpoOUpoK MEIUIIMHCKUM IIIpUIoM no0aBbTe 1o 10 mu1 pactBopa
XJIOPUCTOTO HATPUS KOHIICHTpanuei 2 r/i.
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3.2.2. OT6op npood

Henocpeacteenno Ha mecte oTO0pa mMpod (IHCTHEB) B MOJE HU3MEPHTE OCBEHICHHOCTh
mokecMeTpoM. Ontumainbublid guanazon 3HadeHuid 20000-30000 Jlrokc. JJomycTumslii quana3on
3nauenuii 10000-40000 Jlroxc.

[lone, B 3aBUCUMOCTH OT COCTOSHUSI PAacTeHHUM M TOYBBI, mojenuTe Ha cekropa. C
KaXJOr0 CEeKTopa IO JMaroHald 4Yepe3 Kaxkaple 5 MeTpoB oTOupaiite cpeaHioro mpoly. B
CpeAHIOI Mpo0Yy BXOAAT PAcCTeHUsT HaWOoJee XapakTepHbIE ISl HCCIEAYEMOHW IUIOLIaIu.
Otbupator 3-4-if TUCT CBEpPXY Yy XOpOILIO OCBEIICHHBIX pacTeHuil. B ciydae, xorma TpyaHO
ornpenenuts 3-4-it nucT, oTOMpanTe MooAble, He 3arpyoeBine JIUCThs. CPOK JOCTaBKH JINCTHEB
JUTSL aHaJIM3a JIOJDKEH OBITh TI0 BO3MOXKHOCTH KOpOTKUM — He 6osee 30-40 mun. [Ipu xpanenuun

npod B XOJOAMIBHHMKE MPH TeMmepaType oT +5 10 +6°C oH MoxeT ObITh yBenHuYeH a0 2-3
9acoB.

3.2.3. [IpuroToBjeHHne CyCNEeH3UH XJI0POILIACTOB

[Tocie or6opa poOkl, BEIOEPUTE CPEAHHUE M XapaKTePHbIE JTUCThs (8-151IT B 3aBHCUMOCTH
OT pa3Mepa) IJIsl JAaHHOTO y4acTKa, OCTaBbTE CPEHIOIO YACTh, OTPE3asi BEPXHIOK U HIKHIOKO YaCTH.
Bec npo06sr: 7-20 r. 3aTeM TUCThS MEIKO MOPEXKBbTE B CTYIKY (5), 3aleiTe pacTBOPOM XJIOpHIa
Harpus 20 r/a (20-25 min), 106aBbTe Ha KOHYMKE HOXHUIL cTabuiti3aTop kapooHat kaimbius CaCOa.
3areM aKKypaTHO MMECTUKOM C/aBJIHMBAIOIIMMU, a HE PACTUPAIOIIMMU ABM)KCHUSIMHU BbIIaBIMBaNTe
CyCIIeH3HI0 XJIOporutacToB. [lomydmBinyrocs CycreH3u0 OTPMIbTpyHTe. st 3TOr0 B MEpHBIiA
nuIMHIp (6) omycTUTe OMOJIOTHYECKYI0 TPOoOHUpKY (7), BcTaBbTe BOPOHKY (8). OTpexbTe KycOoK
OWHTA, CIIOKUTE B 4 CJIOS U YIIOKUTE B BOPOHKY. AKKYpaTHO MEpEeIeuTe CyCIEH3UI0 U3 CTYIIKH.
JlaiiTe OTCTOATHCS B3BECH S MUH U MIPUCTYHANTE K aHATTU3Y.

3.2.4. lloaroToBKa K padoTe HCTOYHUKA CBETa U peJie
HcTouHuK cBETa BKIIOYUTE B CETh MIEpEMEHHOI0 Hampsbkenus 220 B.
o [Tpu momomM cekyHIOMepa MPOBEPbTE YCTAaHOBICHHOE BpeMsi padoThl jamibi(20-30
cekyHn). [Ipy HEO6XOTUMOCTH MOKHO ITPOBECTH HACTPOUKY pelie BpEMEHH.

3.25. TloaroroBka ¢orokosiopumerpa IkorecT 2020-1 k padoTe (CM. pyKOBOJICTBO TIO
IKCILTyaTalu (OTOKOIOPUMETPA).
Brutounte ¢poroxomopumerp Dxorect 2020-1 B ceTs.
B xroBety (10) HaneliTe qUCTULITMPOBAHHYIO BOJY M U3MEphTe (HOH.

o Teneppr MoXeTe MPUCTYNATh K M3MEPEHUIO (POTOXMMHUUECKON aKTHBHOCTH
CYCIIEH3UH XJIOPOILIACTOB.

3.2.6. AHaau3

. B kontpompHyto mnpobupky K1 mnpumerite 0,1 ™ma pactBopa Kpacutens
MUAMETOYHBIM J103aTOpoM Nel.
Tyna e no6aspre 0,2 MI CyCHEH3UHM XJIOPOIUIACTOB MUIETOYHBIM J03aTOPOM
Ne2.
o IlepemeraiiTe BCTpIXUBAaHUEM 3aKaB TOPIIBIIIKO MPOOUPKH HNAJIBIIEM.
. [Mepeneiite momy4uBIIHiics pacTBOp B KioBeTy (17) U M3MephTe ero ONTUYECKYIO
IUIOTHOCTH Ha Gorokoiopumerpe DkoTect 2020-1 mpu mymrHe BostHbl 620 HM.
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. HocranpTe ktoBety u3 Qorokomopumerpa u 20-30 cexyHI OCBeUIaWTE KIOBETY
MCTOYHUKOM CBeTa. PaccTosiHUE MeX Ty ICTOYHUKOM CBETA M KIOBETON JOJKHO OBITh 15 cM.

J BropuuHo u3MepbTe ONTUYECKYIO INIOTHOCTD.

[To pa3HOCTH ONTHUYECKOH IMIIOTHOCTH MEXIY ABYMS U3MEPEHUSMHU CYISAT 00 aKTHBHOCTH
XJIOPOIUIACTOB. DTa pa3HUIA T0JbKHA ObITh He MeHee 10 yCIOBHBIX eTMHMIIL. 32 YCIOBHYIO €AHMHUILY
cnenyet npunuMmath 0,001 BeawmuwmHBL, TOKa3aHHOW mpuOopoMm. Ecimu doTocuHTeTHUECKAs
aKTUBHOCTh XJIOPOIUIACTOB OKAXETCS HEeIOCTATOYHOH, MPOJODKUTENIEHOCTh PaOOTHI JIaMIIBI
MOXHO yBenn4uuTh 10 40-50 cexyH.

AHAJIOTUYHO, Ul KaXJIOTO 3JIEMEHTa MUHEPAJIbHOTO MHUTAHHS MOOYEPETHO MPOBOIUTE
OTIpeJIeJIeHUe aKTUBHOCTU XJIOPOIUIACTOB. Tak Kak, XJOPOIUIACTHI B CYCIIEH3UU HEIOCTATOYHO
ycTOWuMBEl, KOHTposibHbIe omnpeneneHus K2-K6 mnosropstorcss uepes 3-4 ompeneneHusi ¢
N00aBIICHUEM AJIEMEHTOB NMUTaHUA. [IpoIoIDKUTENBHOCTh aHANIM3a OJHOrO oOpasna He Ooinee 1
yaca. JlaHHbIe aHaHM3a 3aHOCATCS B TAOIHILY.

dopma 3anmucH MokazaHa Ha KOHKPETHOM IpHMeEpe, yKa3aHHOM B Tabmune 2. [lepoe
YHCIIO TOCTE KaXJAOTO JIEMEHTa — ONTHYeCKas IUIOTHOCTH JIO 3aCBETKH, BTOPOE YHCIO —
OITUYECKasl IUIOTHOCTh TOCJIE 3aCBETKU, TPEThE YHCIO — Pa3HOCTh MEXJIY MEPBBIM U BTOPBIM.
Jlnst ynoOCTBa 3alicH OMyIeHbl HyJId 1 3amnsaThie (Ha camoMm neie 0,256 — 0,232=0,024).

[locne ananmm3a CIIOJIOCHUTE MPOOMPKH TUCTUIUIMPOBAHHOM BOJOH C IOMOUIBIO
npoMbiBaikd (25). CTynmky M TECTHK CHayajla MPOMOMTE BOJOIMPOBOIHON BOJIOM, 3aTem
IUCTUILTUpOBaHHOM. CoOepUTE PEakTUBBI U 00OPYIOBAHHE B KEHC COTJIACHO PEKOMEHIOBAaHHON
ykiaake (puc 2). PekoMeHyeTcs: mocie mpuessia ¢ MecTa aHajiu3a CTEKJISIHHbIC TPOOUPKHU elie
pa3 TpPOMBITH CHayaja BOJOIPOBOJHOM C MOKIIUM CpPEACTBOM JUISL TOCYABI, 3aTeM
JUCTUJUTMPOBAHHON BOJAOW U BBICYILIUT.
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Tabmuma 2. [Ipumep dhopmbl 3amucy pe3yabTaTOB aHAIN3a

Onr. IJ10THOCTD 10 Onr. IIOTHOCTE IocJIe AKTHBHOCTH
JyieMeHT 3aCBETKH 3aCBETKH XJIOPOILIACTOB
Al A2 Al1-A2
K2 259 235 24
N 247 221 26
P 253 232 21
KS 247 220 27
KClI 244 224 20
K3 253 230 23
Ca 248 224 24
Mg 252 231 21
B 245 220 25
Cu 248 229 19
K4 252 228 24
Zn 240 216 24
Mn 253 230 23
Fe 249 223 26
K5 240 216 24
Mo 258 232 26
Co 251 228 23
J 244 222 22
K6 254 232 22
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*
) K1-K6 — xoutponsusie onpenenenusi, N, P, Ca u T.1. — onpeaeneHus ¢ 100aBicHHEM
HCCIIEAYEMbIX 3JIEMEHTOB.

*%
) B HavaJI€ aHajlIM3a ACJIal0T ABa KOHTPOJIbHBIX OIPEACICHUA aKTHBHOCTHU (nepBoe —

poOHOE) 7St TOCTPOSHUS TpadrKa UCIOIB3YIOT KOHTPOb 2 — K2.
**k*k
) IpH TPOBEJCHUU aHAU3a ONPEICISIOT MOTPEOHOCTh B JIBYX (OpMax Kaius —

cynbbaraoit KoSOy (KS) u xnopuanoii — KCI.

3.3. O6padoTKa pe3yJabTaTOB aHAJIHN3A

Ha ocHoBanuu mony4yeHHBIX AaHHBIX cTpoutcs rpaduk. OOpaser rpaduka mokaszaH Ha
KOHKpPETHOM IpuMepe Ha puc 4.

20 30 wo . C g0 50 .
f — | pachuk I3MEHCHNA GKTHBHOCTH XIIOPOILIACTOB ¢ f 3
‘ 1
K2 i ) |
X i ®
P ‘ = i ‘
KS \()L ‘
T E 4 == 1 i
= @ |
|
K3 ‘
Ca } ‘ f !
i | . ! —
Mg [
B T
|2 |HA) |
Cu |
‘ 1
K4 2| i |
Zn 4 =
=
Mn | =
Fe = =
K5 B ‘ &
Mo j =T |

Pucynok 4. [Tpumep rpaduka nocTpoOeHHOI0 Ha OCHOBAaHUH JAHHBIX O Je(UIIUTE MUHEPATHHOIO
MUTAHUS TOTYYEHHBIX € TTOMOIIbIO0 tepeHocHoi mabopatopun « PUTOCKAH»

YPOBEHb aKTUBHOCTH, JEXKAIIUNA HAa JIMHUM, COEAMHSIOIIEH COCEIHHUE KOHTPOJIH,
npuHumaercs 3a 100%. D1eMeHTbl MUHEpabHOTO NMUTAHUs, OKAa3aTeNu 3HAaU€HUH KOTOPhIX Ha
rpaduke HaxoJIATCs clieBa OT KOHTPOJIbHOW JIMHUH, COAEPIKATCS B paCTEHUAX B M30BITKE, CIIpaBa
— B HEJIOCTATKE, COBMAIAIOIINE C KOHTPOJIbHOU JIMHUEN — B ONITUMYME.
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CoNooh~wWdE

KoHnTpoJsbHbIe BOonpockl

Kakoii npunanun padotst maboparopun «OPUTOCKAH» ?

I'ne npumensercs nadoparopust « PUTOCKAH»?

Uro BxoauT B cocTaB naboparopun « DUTOCKAH»?

Kak rotoBst ctaniapTHble pacTBOpPbI?

Kak otOupator npoOs1?

[TpuroToBneHne CyCeH3uu XJIOPOIIIACTOBR?

IIpuroToBieHue pabodUXx PACTBOPOB 3JIEMEHTOB MHHEPAIHLHOTO MUTAHUS?
[TpuroToBieHue pacTBOpa XJOpHaa HATpUs KOHIEHTpanuen 2 r/n?
[IpHuroToBIICHIE OKPAIIMBAOIIETO PACTBOPA?
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