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Beenenune

AkTtyanabHOcTh. B Teuenuu 2019 u 2020 roma B ropome AcOecT mpoBeneHa
PEKOHCTPYKIIMSI CKBEPOB U ajiei: ckBep Ha ynuie Mwupa, @opymHas Momaab U
amwtes [loGeawr (puc. 1 — puc.3, npuiao:kenue Nel). DTU CKBEpbl U aJJIeU OYCHb

npeoOpa3uiIn ¥ MPUYKPACKIIN BUJ HAILIETO TOPOJA.

IIpob6nema. Opnako, Ha KiIymM0ax ropoaa IIBETOYHBIE OJHOJICTHHUE
JEKOPATUBHBIC KYJIBTYPhl PAa3BUBAIOTCS IUIOXO, HE HMEIOT OOMIIBHOTO IIBETCHUS. MBI

PEIINIIN BBIAACHUTD IMIPUYHWHBI TAKOT'O COCTOSTHUA paCTeHHﬁ.

Ilepen mnpoBeneHWEM HCCIECAOBAaHUS Mbl BBIABUHYJIM TIMIOTE3Yy: IUIOXOE
pa3BUTHE OJHOJIETHUX LIBETOYHBIX KYJIbTYp Ha KIymMOax HaIllero Tropoia CBSI3aHO C
XUMHUYECKUM COCTaBOM IIOYBBI, & MMEHHO, C HEXBAaTKOW JOCTYIHBIX XMUMHYECKUX

AJIEMEHTOB, HEOOXOAUMBIX JIJISI PA3BUTHS PACTCHUI.
OO0beKT HccjIeI0BaHus: [10YBA.
IIpeameT ucciienoBanmsi: 10CTyIHbIE (POPMBI a30Ta B TIOUBE.

Ieap uccaegoBaHMsA: OIPENEIUTh COAEPKAHUE IOCTYIHBIX (OpM a3oTa B

MoYBax KJIyMO OOHOBJICHHBIX TeppUTOpHUiA ropoaa AcbecTa.
JInst fOCTHKEHUS 11T 5 MOCTaBuIa Tiepe] CoO0H ciieayolme 3a1a4u:

1. W3y4nTh BIMSIHIE XUMHUYECKOTO COCTaBa MIOYBI HA PA3BUTHE PACTCHUIA;
2. OToOpatb 00pa3Ilsl MOYB KIIYMO OOHOBJIEHHBIX TEPPUTOPHIL;

3. [IpoBecTu MOATOTOBKY MPOO MOYB K aHAIH3Y;



4. [TpoBecTn XUMHUYECKHI aHATU3 00Pa3IOB MMOYB;

5. Cnenath BBIBOJ O TUIOAOPOAMHM TOYBBI 1O KOHIIEHTPAIUHA JOCTYITHBIX
dbopm azoTa;
6. JlaTb pexkoMeHJalMh IO BHECCHHIO YHAOOpEeHWUH UIi KOPPEKTUPOBKH

COJZIEpKaHMsI TIOCTYMHBIX ()OpM a30Ta B MOYBAX.

Teopernueckas 4acTb

XuMH4ecKne 3JIEMECHTBI, HGOﬁXOHI/IMble PaCcTeHUAM

[IpoayKTUBHOCTh pacTEHUN OMPEIENSIETCS COOTBETCTBUEM (DAKTOPOB BHEIIHEH
cpebl uX OuonornuyeckuM ocodeHHocTsIM. Cpenn (pakTopoB XKU3HU BaKHEHIIas pOJIb

MPUHAJICKUT MUTATEILHBIM BeliecTBaM. [3]

PacTteHune cTpouT CBOM OpraHu3M M3 ONPEACICHHBIX XHMHYECKHUX 3JIEMEHTOB,
HaxXoJAIIMXCS B OKpykaromeu cpene. [[o3ToMy kauecTBO pacTUTENIbHOM NPOIYKIUU
OTIpeNIeNIACTCS COACP)KAHUEM B HEM HEOOXOAUMBIX OPTraHMYE€CKUX W MHUHEPaTbHBIX
coequHeHu. [14]

Ha panHoM »3Tame pa3BUTHS Hay4yHbIX 3HaHUM 20 53J€MEHTOB OTHOCST K
HEOOXOAUMBIM  3JIEMEHTaM MUTaHUsT W 12 DJIEMEHTOB CUUTAIOT YCJIOBHO
HEO0OXOAUMBIMU (YCJIIOBHO HEOOXOIUMbBIE 3JIEMEHTHI JJaHBI B CKOOKaX):

I. H, (Li), Na, K, Cu, (Ag).

II. Mg, Ca, Zn, (Sr, Cd).

III. B, (Al).

IV. C, (S1), (T1, Pb).

V.N,P, V.

VI. O, S, Mo, (Cr, Se).

VIIL. CI, I, Mn, (F).



VIII. Fe, Co, (Ni).

K HE00X0mMUMBIM OTHOCST 3JIEMEHTHI, 0€3 KOTOPBIX PACTEHHUS HE MOTYT TOJTHOCTHIO
3aKOHYUTH LHUKJ PA3BUTHS U KOTOPBIE HEJB3SI 3aMEHHUTH APYTUMU dneMeHTaMu. [1o 12
YCIIOBHO HEOOXOIUMBIM 3JIEMEHTaM B psJE ONBITOB HMMEIOTCS CBeACHUS 00 uX

MOJIOXKUTEIIFHOM JieiicTBUM. [14]

A3zot, docdop, Kamuid, KaablMi, MarHuii, cepy M KEJIe30 Ha3bIBAIOT
MakpOdJICMCHTaMH, T.K. OHHM BXOIAT B COCTaB PACTCHUH B 3HAYUTECIHHBIX
KoJInuecTBaxX (OT COTBIX JIOJIEH JI0 IENBIX MPOICHTOR). Takue JIeMEHThI MUTAaHUS KaK
O0op, MommOAcH, Meab, IHMHK W KOOAlbT Ha3bIBAIOT MHUKPOAJIEMEHTAMH, T.K.
COZIEpPIKaHHUE UX B PACTCHHSIX BBIPAKACTCS THICSYHBIMHU U ICCATUTHICSIIHBIMU JOSIMU

npoueHToB. [10]

[IpakTueckn BCE MakpO- W MHUKPOIJIEMEHTHl B PACTEHHUAX INOCTYHAKT W3
IIOYBBI Ye€pe3 KOpPHEBYIO cucremy. l[losTomy comepkaHue UX B IMOYBE JIOJKHO
CUCTEMATHUYECKH BOCIIOIHSITHCS 32 CYET OPraHUYECKUX U MUHEPATbHBIX YIOOpEHUN.

[10]

A30T — OIMH U3 TJIaBHBIX 3JIEMEHTOB HEOOXOAUMBIX pacTeHusiM. OH BXOIUT B
COCTaB aMUHOKHUCIIOT, TPOCTBIX U CIOXKHBIX OenkoB, HykiIenHOBbIX kucior (PHK u
JTHK). On umeercs B xiopodusuie, GepMeHTax U JIPYyrux OpraHuueCKuX BeIlIecTBax.
A3zoTta 0osbIlIe HAaKAIIMBAeTCS B CEMEHAX W IUIONAX, YeM B JINCTHSIX U CTeONsax. B
CBSI3M C BBIIICYKA3aHHBIM, €TI0 BBIHOCUTCA W3 TOYBBI C YPOXKAEM 3HAUYUTEIBHOE

KOJTMYECTBO. A30T CIIOCOOCTBYET BEr€TaTUBHOMY pOCTy pacteHuid. [10]

dochop — HEOOXOMUMBIN TIEMEHT MUTAHMS BCEX JKUBBIX OPTaHU3MOB, B T.4. U
pactenuii. be3 ¢docdopa He MOXKET CylIleCTBOBaTh HU OJHA KUBasl KJIETKA, T.K. OH
BXOIUT B COCTaB sJAep KIETOK, B COCTaB HamOoliee CIOKHBIX OEJIKOB

HYKJICONPOTEUI0B. YcuiieHHOe (ochaTHOE TUTAHHWE B PaHHUE CPOKU YCKOpSET



pa3BUTHE pPACTEHUU, OCOOEHHO POCT KOPHEBOW CHUCTEMBI; CTUMYJIUPYET IMPOIECCHI
OTUIOAOTBOPEHHUS, POPMHUPOBAHUS U CO3PEBAHUS IUIOAOB, MOBBIIIAET UX KAYECTBO U

JIEKKOCTB ITpU XpaHneHuu. [10]

Kamuii — BakHeumuii snemMeHT nuranus. OH BIMAET Ha OOBOJHEHHOCTH KJIETKH,
HAa YIJEBOAHBIN U O€NKOBbIM OOMeHbl. [lpy HOpMabHOM KaJdWMHOM HNUTAHUU
pacTeHMsl JIyullle TIEPEHOCAT 3acyXy, CTAHOBATCS Oojiee  3UMOCTOMKHUMH,

HaKaIUIMBaIOT 0oJbIIe caxapa, kpaxmana. [10]

3HaueHus1 BCEX DJIEMEHTOB /il PAacTeHHWW yKa3aHbl B CBOJHOM TaOaume Nel.

(mpuinoxenue Ne2)

JoctynHsie (popMbl a30Ta

A3OT - 0IMH U3 Hanbosee NIMPOKO PACIPOCTPAHEHHBIX JIEMEHTOB B MPUPOJE.
OcHoBHBIMH ero (opMamMu Ha 3emiie SIBISIIOTCS CBSI3aHHBIA a30T JHUTOCQEPHl U
ra3000pa3HbIii MOJICKYJSIDHBIA a30T arMoc(depbl, cocTaBistomuii okoio 76 %
BO3ayxa 1o Macce. OmHAKO MOJEKYJISApHBIA a30T aTrMoc(epbl HE yCBaWBaeTCs
BBICIIMMHM pacTeHUsIMU. B mouBe cocpenoTodyeHa JMIIb MHUHUMAaJbHAas 4YacTh
auTocepHoro azora u Toibko OT 0,5 mo 2 % TNOYBEHHOTO a3oTa JOCTYITHO
pacteHusim. [9]

B ocHoBHOM a30T momiomaerca B BuAe aHWOHa HuUTpara NO; M KaTuoHa
amMmoHusi NH,. DTU HOHBI MOCTOSHHO OOpa3ylOTCS B MOYBE M3 OPraHUYECKHUX
BEIIECTB B  pe3yJibTaTeé MPOLECCOB aMMOHU(MUKAIMKM W  HUTPUPUKAIINH,
OCYIIIECTBISIEMbIX MUKPOOPTaHU3MaMH.

A30T, TOCTYNMBIIMA B pacTeHUs B HUTpPATHOM ¢opMme, B pe3yibrare

ACATCIIbHOCTH I'PYIIIIbI (bCpMCHTOB moaABCPracTCAa BOCCTAHOBJIICHHUIO 10 dAMMHAKa.



B amMmuaunoii ¢dopMe a30T UCHONIB3YeTCS PACTCHUSIMH B pPE3ylbTaTe pPeakiuu
3aMEIIeHHs] KUCIOPOIHOTO aroMa KapOOHMJIa KETOKHUCIOTHI C 00pa3oBaHHEM
cootBercTByomEe aMUHOKUCIOTE: R—C—COOH — R—CH—COOH. [14]

Nonpt NO-3 noaBmXHbl, MI0X0 (UKCUPYIOTCS B MOYBE U JETKO BHIMBIBAIOTCS
MOYBEHHBIMU BOJaMU B OoJiee TIIyOOKHE cjou TO4YBBI M Bojoembl. CojeprkaHue
HUTPATOB B TIOYBE BO3PACTACT BECHOW, KOT/IA CO3MAIOTCS YCIOBHUSA, OIarompusiTHBIC
JUISL IeATeNbHOCTH HUTpuduiupyromux oakrepuii. Karnon NH+4 MeHee nmonBuxeH,
XOpOLIO  aJCOPOUpPYETCs OTPULIATENBHO 3apsDKEHHBIMU — YacTHIIAMHU, MEHbBIIE
BBIMBIBACTCS Ocagkamu. [9]

Axanemuk JI.H. [IpsHUIIHKKOB MHCall, 4TO BCSI UCTOPHS 3€MIIEIEIIHSI TOBOPUT
O TOM, YTO IJIaBHBIM YCIJIOBHUEM, ONPEAEISIONIMM CPEIHIOI0 BBICOTY YPOXKAECB B
pa3Hble 3MOXM, ObLIa CTENEeHb O0OECIEUEHHOCTU CENIbCKOXO3SMCTBEHHBIX PACTEHHM
a30ToM. [2]

[Tox BAMsiHMEM OMOJIOIMYECKUX MPOLIECCOB OPraHUYECKH a30T YaCTUYHO
MIEPEXO/IUT B JIETKOYCBOSIEMbIE PACTECHUSMHU MUHEpalibHble PopMbl. Pacmaa a30THBIX
OpraHUYEeCKHUX BEIIECTB IMOYBBI J0 amMMHUaka (aMMOHM(UKALKA) OCYLIECTBISETCS
a’pOOHBIMH U aHA’POOHBIMH MHUKPOOPTaHU3MaMHu. AMMMHAK, HAKAIJTUBAIOIIUNACS B
aHa’pOOHBIX YCJIOBHUSIX, TMOMIOMIAETCS TOYBEHHBIMU KOJUIOUJIAMHM U MOXKET
yCBaWBaThCsl pacTeHUsIMU. B  a’poOHBIX yYCIOBUAX aMMHaK TIOf BIUSHUEM
cnenuUIecKuX MUKPOOPTaHU3MOB MEPEXOIUT B HUTPUTHI, & 3aT€M OKHCIAETCS /10
HUTPATOB (HUTpUPUKALINS).

O} dexkTUBHOCTh a30THOTO THUTaHUS OOYCIOBIMBACTCS (OpPMaMU a30THBIX
COCMHEHUN W YCJIOBUSIMU WX NpUMEHeHUs. B HelTpalbHOU cpelie OOBIYHO JTy4Ilie
NPOSBIISIETCA IEUCTBUE aMMHAYHOTO a30Ta, YEM HUTPATHOTO. [13]

OueHka MOTEHUHUAIBHOTO TUIOAOPOAMS MOYB MO COJEPHKAHUIO TOCTYIHBIX IS

pacteHmit popMm a3oTa npeacTrapicHa B Tadaume Ne2. (mpujioxxenue Nel) [1]



KucaorHocTs mouBbI

KucnoTHOCTBIO TMOYBBI HA3bIBAIOT ArpOXMMHUYECKUN TapaMeTp, KOTOPBIN
XapaKkTepu3yeT €€ NPUTOJHOCTh K BBIPAIIMBAHUIO TEX WJIM HWHBIX BHUJOB
KyJbTyp. YpoBeHb pH yKka3piBaeT Ha COCTOSHHME 3€MJIM, IPU KOTOPOM OHa
npuoOpeTaeT KUCIOTHbIE CBOMCTBA. [louBeHHAss KHUCIOTHOCTh HMEET TMPSMYIO
3aBUCHUMOCTh OT MPUCYTCTBHUSI B CyOCTpaTe MOHOB BOJOPO/AA, a TAKXKe AJFOMUHUS,
KOTOPBIN OKHUCISIET cyOcTpar. [9]

3nauenue pH otHOcHUTCS K TOMYy (DakTOpy, KOTOPBIN OKa3bIBACT TMPSIMOE
BO3/ICIICTBUE HA CKOPOCTh POCTa W Pa3BUTHUSA NpeacTaBUTeNeld (IOphl HA TOM WIH
MHOM y4acTke. [9]

KucnorHocTh 1moYBBI 00YCIIOBIIEHA KJIMMAaTOM PErdoHa, KauyeCTBOM yXoOja 3a
Y9aCTKOM, HEJTOCTATKOM JTO0 U30BITKOM yBIaKHEHUS. [9]

KucnotHocth TpyHTa HEMOCPEACTBEHHO BIHUSET HA YPOBEHb YCBOSIEMOCTHU
MUTATEIbHBIX BEIECTB, HUX CIOCOOHOCTh K pacTBopeHuio. Ha cpenHekuciont u
3aKHUCIICHHOM 3e€MJIE y PACTUTEILHOCTH IPOMUCXOIUT Xopoiee ycBoeHue (ocdopa,
MapraHiia, jkejesa, KyJabTypbl OBICTPO pa3BUBAIOTCSA. Ecnu ke mokaszarenb Oymer
HEMIPUEMJIEMbIM ISl  KYJIBTYp, TO MPOU3OUIET 3aMeJICHHUE pocTa W Pa3BUTHS
KOPHEBOM CUCTEMBI, YXYAIIHUTCS €€ (PyHKITMOHATBHOCTD. [9]

Henmoaxonsimiee kadecTBO TIpyHTa BiedeT 3a cobOoii 0oyie3HH W Tudeib

npeacTaBuTesie Gpuopsl. 9]

Ilo cTeneHn KUCJIOTHOCTH MOYBBI IeJIATCS HA CeAyI0LIue BU/bI.
e CunbHOKHCHbIE - 3,0-4.5 en. pH
e Kucneie -4,5-5,5en. pH
e (Cmabokucneie - 5,5-6,5 en. pH
e HeiirpanbHbie - 6,5-7,0 en. pH

e (Cnabowenounsie - 7,0-7,5 en. pH



e [llenounsie- 7,5-8,0 en. pH
e CHUJIbHOIIICIOYHBIC >8,5en. pH. [1]

Bricokass KMCIOTHOCTh OTPHUIIATENBHO BIUSET HA PACTEHUS] HE TOJIBKO IIpHU
HU3KOM COAEP>KaHUU B TIOYBEHHOU Cpele KajbLUs U psAa APYTrMX MOHOB, HO U MPH
HEJOCTATOYHOM OCBEIIEHHOCTH H3-3a oOcialneHus (OTOCHHTE3a M HEIO0CTaTKa
ACCUMIISITOB JJIsI psiia META0OJIUYECKUX MPOIECCOB, B TOM YHUCIE JJIsl 00eCTeueHHs
MOCTYTUICHUSI M BOBJICUEHUSI B OOMEH 3JIEMEHTOB MUHEPAJIbHOTO MUTaHUs. JleicTBue
BBICOKOM KHUCJIOTHOCTH CpE€Ibl YCHJIMBAETCS MHOTMMH JPYTMMH OTPHULIATEIIbHBIMU
dakropamu. Hanpumep, B ombiTax kadenpsl arpoxumuu MI'Y mokaszaHo, 4to mpu
KHCJIOW pEaKIMH B YCIOBHSX H30BITOUHOTIO YBIIQXKHEHHUSI CHI)KEHHUE YpoxKkas ObLIO
OoJjiee 3HAUUTENIbHBIM, YE€M TMPU ONTHUMAJIHLHOM YBIAXHEHHHM IMOYBBL. Buaumo,
HEJOCTAaTOYHAsl a’palusi T[OYBbl B  YCIOBHUSX IOBBILIEHHOTO  YBIAXKHEHUS
CYLIECTBEHHO yCUJIMBaJIa OTPULIATENILHOE ACHUCTBUE BBICOKOW KUCIOTHOCTH ITOYBBI Ha

pactenus. [14]

MeTOI[I/IKa IMPOBCACHUA UCCJICTOBAHUA

1. OT60p 00pa3oB MOYB
2. [ToaroroBka 0Opa3IoOB MOYB K aHATU3Y
° JloBenieHue MouB 710 BO3AYITHO-CYXOTO COCTOSTHUS

° CocraBreHrue cMeaHHON NpoObl
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° OmnpeneneHne TUTPOCKONMUYECKOMN BJIary MoYBbI

3. IlpoBeieHrEe XMMHUYECKOTO aHAIH3a 00pa3IoB MOYB:

° Omnpenenenre KUCIOTHOCTH MTOYBBI

° Omnpenenenre a30Ta HATPATHOTO U a30Ta aMMOHHUITHOTO
4. O6paboTKa pe3ynbTaToOB UCCIIEIOBAHUS

O100p o0pa3uoB mous nposoaurcs B coorBercTBUU ¢ 'OCT 17.4.4.02-84 u

I'OCT 17.4.3.01-83:

1. Toueunbie mTpoObI OTOMpPAOT Ha TPOOHOW IUIOMIAJKE (YacTh
UCCIIEyeMOW TEePPUTOPUH, XapaKTEPU3YIOIIAACS CXOTHBIMUA YCIOBUSMH) METOJOM
KOHBEPTA, MO AUArOHAIM WX JIOOBIM JAPYTUM CIIOCOOOM C TaKUM PacueToM, YTOOBI
Kaxas mpoba mpeacTaBisiia coOOM 4acTh TMOYBBI, TUIIWYHOTO JJIS JTAHHOTO THIIA

noys. [1,2]

2. OObenMHEHHYI0 TIPOOY COCTABIISIIOT IYTEM CMEIIMBAaHHUS TOYCUHBIX

po0, 0TOOpaHHBIX HAa OAHOM POOHOH ILIomake. [1]

3. ]_—[J'I}I XUMHUYCCKOI'O aHaJIn3a O6’I>€,Z[I/IHCHHYIO Hp06y COCTAaBJIAAKOT HC

MeHee, YeM U3 TSTH TOYEYHBIX P00, B3SITHIX C OAHON MPOOHOM TUIOIAIKH.
4. Macca o0begrHEeHHOM TTPOOBI JOJIKHA OBITH HE MEHee 1 K.

5. [Ipu otbope ToueuHbIX MPOO M COCTaBICHWU OOBEIUHEHHOW MPOOHI

JOJDKHa OBITh MCKIIFOYCHA BO3MOKHOCTD MX BTOPHUYHOI'O 3arpA3HCHUA.

6. Bce oObenuHeHHble MpoObI JOMKHBI OBITH 3apErUCTPUPOBAHBI B

KypHaJle U MPOHyMepoBaHsI. [1]

IMoaroroBka nmpood k aHaAM3y
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Jlogedenue 00 6030YUIHO-CYX020 COCMOAHUS

OO0pazer MOYBbI pacHpeessitoT TOHKUM CJIOE€M Ha JIUCT Oymaru U J10BOJSAT 10
BO3YILIHO-CYXOI'O COCTOSIHMSI B CYyXOM M YHCTOM IOMELIEHUHU. 3aTeM PACTHPAOT
KPYNHbIE KOMOYKH pyKamMH, OTOMPArOT KOPHM U OCTAaTKu PAcTEHUM, pa3inyHbIe

BKIJIFOYUCHMUSI.

Cocmasnenue cmMeanou npool

N3 moaroroBneHHON MOYBBLI OEpyT CpeAHION MPOoOy sl aHAIU30B. [Jis 3TOro
MOYBY pa3paBHUBAIOT TOHKHM CJIOEM Ha JucTe OymMarn B BHAEC KBajApara WIH
PSMOYTOJIbHUKA M JENAT JUaroHaIsIMU Ha 4 4yacTd. /[Be IPOTHUBOIOIOKHBIE YaCTH
mouBbl  oTOpachiBaloT.  OcCTaBIIyIOCS ~ 4YacTh  THIATEIBHO  IIEPEMENIHUBAIOT,
pPa3paBHUBAIOT TOHKUM CJIOEM, Pa3lENAIOT JIMAroHajdbi0 HAa KBaJpaThl U U3 Pa3HBIX
MECT HEOOJBIIUMH TMOPIUIMH OTOUPAIOT KOJWYECTBO ITOYBBI, HEOOXOAUMOE JJIs

aHaJIn3a.

['urpockonunyeckyro Biary IOYBbI onpenessitor B coorBerctBuu ¢ ITH/I
® 16.1:2:2.2:3.67-10. [12] Ilopsmox omnpeneneHuss U pacu€r Kodpduimenta

TUTPOCKOITUYHOCTH MPEACTABIEH B MPUIOKEHUH Ne 3.

Omnpenenenne KHUCJIOTHOCTH MOYBbI U YAEJbHOH JJIEKTPONPOBOIHOCTH
MPOBOJIUTCSI C HUCIOJB30BAHUEM JIATYMKOB BOJOPOJHOIO IOKAa3aress U YACIbHOU
AJIEKTPOIIPOBOJTHOCTH  COOTBETCTBEHHO. [IpuUroroBineHne BOAHOW IMOYBEHHOMU
BBITSDKKM OCYIIECTBIsIeTcsl B cooTBeTcTBUM ¢ TpeboBanusimu ['OCT 26423-85. [8]

(npuioxxenue Ne 4)

Omnpenesnenne a3ora HUTPATHOTO M AMMOHHMIHOIO TMPOBOAST C MOMOUIBIO

(hOTOMETPHUECKUX METOIOB aHAJTN3A:
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° a30T AaMMOHHUMHBIH - B COOTBETCTBUU C Y4e€OHO-METOIUYECKUM
nocobueM AJist By30B. [3] Xoa aHanu3a 1o onpeeNeHruI0 a30Ta aMMOHUIHOTO B ITOYBE

yKa3aH B IpUJI0KeHHH Ne6.

o azor HutpatHbii — B coorBerctBuu ¢ ITHA @ 16.1:2:2.2:3.67-10
«MeTouka M3MEPEHU MacCOBOM J0JiIM a30Ta HUTPATOB B MpoOax MoOYB, TPYHTOB,
JOHHBIX  OTJIOXKEHHWM,  WJIOB, OTXOJAOB  TMPOU3BOJACTBA U  IOTPeOIEHUS
(hOTOMETPUUECKUM METOJIOM C CAIMITMIOBOM KucioToi». [12] Tlopsmok nmpoBeneHus

MU3MEPEHUS a30Ta HUTPATHOIO - B MPUJI0KeHHH Ne S.

[Ipu mpoBemeHnn (POTOMETPUUECKUX METOAOB aHAIM3a HEOOXOAMMO

coOmrofaTh o0IIKe MpaBuiia paboThl C KIOBETAMU:

* Paboune MOBCPXHOCTH KIOBET JOJIKHBI IICEPEA KaXXKIbIM HN3MCPCHUCM

THIATEIBHO MPOTUPATHCS CIUPTOIPUPHON CMECHIO;

® HpI/I YCTAHOBKC KIOBCT B KIOBCTOACPKATCIIb HCJIb3s KacCarbCda IaJibLlaMH

paboYnX y4acTKOB MOBEPXHOCTEN (HUXKE YPOBHS KUAKOCTU B KIOBETE);

* KunkocTe HanMBaeTcsi B KIOBETbl MPUMEPHO Ha 3/4 BBICOTHI KIOBETHI, T.K. B
OPOTUBHOM Cily4yae HaOJIOAAaeTcs 3aTeKaHHWE XUAKOCTH IO yIJlaM, 4TO CO3JaeT

BIICYATIICHUC IIPOTCKAHNUA KIOBCTEI.

O0OpaboTka pe3yabTartoB. B COOTBETCTBUM C TIOJYYEHHBIMH JIaHHBIMHU
OIICHUTHh TOTCHIIMAIBHOE TUIOMOPOANE TOYB TIO COACPKAHUIO JOCTYIHBIX ISt

pacteHuit popm a30Ta na ocnosannu TAOJAUIBI Ne2 (mpuJioxkenue Nel3)
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HccaenoBarebcKas 4acTh

1. 31 Oxts6pst 2020 roga B COOTBETCTBUU C METOIUKOW MPOBEIACHUS MCCICIOBAHUS

npoBesin 0T00p pod 00pa3oB nouskl (puc.Ned, npuiokenue Ne7).
[IpoObI1 mouB oToOpanu B 3 Toukax (pucNeS, mpusnoxkenue Ne7):
Oo6pazer Nel — annes [Todennr (puc. Ne3, npusio:xenue Nel);
Oo6pazer; Ne2 — dopymHas momasas (puc. Ne2, npuJjioxenue Nel);
O6pazen Ne3 - ckBep Ha ynuie Mupa (puc. Nel, npujioxenue Nel).

HpO6BI I104YB 0T06paJ'II/I B YHNCTBIC ITaAKCThI, ITaKCThI 0003HauMIM 3TUKETKOM. Ha

ATUKETKE yKa3alld JaTy oT00opa, HOMep TOYKHU 0TOOpa.

2. [Tocnme moctaBKHU B 1a0OpaTOPHIO BCEe 00pa3Ilhbl MOYB JIOBEIH 0 BO3IYIIHO CYyXOTO

cocrosiHus (puc. Ne 6, npuiio:xxenue Ne 8).

CocTaBWiid CMEIIaHHYIO MPOOY Y Bcex 00pasnoB mouB. (puc. Ne 7, npuiioskeHue Ne
8) Jly1s1 3TOTO MOYBY HA MOJIHOCE PACIPEICTUIN TOHKUM CJIOEM U OTOOpay TOUCUHBIE

npoOBI U3 IEBITH Pa3HbIX YYACTKOB.

[Tocne 3Toro onpeaenuaym rTurpOCKONMYHOCTh OYBHI (puc. Ne 8, nmpuJiokenune

Ne 8).

Pe3ynbraThl B3BELIMBAaHUA M Pacdy€Tbl KOI(PPUIMEHTOB MPEACTABICHB B

Tabauue Ne 4 u Tabaune Ne 5 COOTBETCTBEHHO (MpuJIo:KeHreNe 9).
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3. B COOTBETCTBHMM C METOJUKON NPOBEACHUS WCCIEAOBAHUS OINPEHACITIIN

BOJIOPOJIHBIN ITOKa3aTeNIb IPOO IMTOYBEHHBIX 00Pa3IloB.

Jnss  2TOro NPUIOTOBWJIM BOJHBIC TIOYBEHHBIC BBITSDKKM (pUC. Ne9,
npuwio:xkeHue Nel() v ¢ MOMONIBIO JaTYMKOB BOJIOPOJHOTO MOKa3zaress HU(pPOBO
naboparopun «CeHcop — 1» mpoBenu HU3MEpPEeHHE COOTBETCTBYIOIIMX IMOKa3aTesei.
(puc. Nel10, npuiioxkenue NelQ) Pesynbrarel u3MepeHUil MPEACTABICHBI B Ta0auIe

Ne6 (mpuio:xkenue Nel().

Ilepen omnpeneneHreM KHUCIOTHOCTH IPOBEPHIIN ONPEIAECICHUE TOYHOCTU
paboThl AarumMka. B xadecTBe craHgapTHOro oOpasma ObLI IMPUTOTOBJICH PacTBOP CO
3HaueHueM 4,01 en. pH. Pe3ynbraTsl n3mMepeHust KUCIOTHOCTH CTaHAAPTHOTO 00pas3ua

B Ta0uuue Ne6 (mpusnoxenue Ne 10).

B cootBeTcTBUM ¢ METOAMKON MPOBEICHUS HCCIEIOBaHUS B oOpasiax MOYB

OIIPCACINIIN KOHICHTPAIINH a30Ta aMMOHMIHOTO U HHUTPATHOTIO.

JJist TOr0 MBI IPUTOTOBUIIM HEOOXOIMMBIE PEaKTUBHI U nmocyny. CTannapTHbIe
oOpasnbl JUisi TIOCTPOEHUS TPaAyUPOBOYHBIX XapAaKTEPUCTUK MPUTOTOBUIU B
COOTBETCTBUM C MpuJoxkeHueM NeS (isi HUTPAT-UOHOB) M € MPUIIOKeHHeM Ne6

(11 TOHOB aMMOHHS ).

Ontuyueckyro IJIOTHOCTh TPagyUPOBOYHBIX  PACTBOPOB  ONPEACIUINA C
nomoinbio crnekrpodoromerpa «KDOK-3KM» (puc. Nell, puc. Neld). 3naueHus
KOHIIEHTPAllUM U ONTUYECKUX IJIOTHOCTEHN JJIsi HOHOB aMMOHHMS YKa3aHbl B Ta0JauMie
Ne 7 (npunoxenue Ne 11), 1 HUTpAT-UOHOB — B Tabamume Ne9 (mpuJioskeHue

Nel2).

B cootBerctBum co 3HaueHMsMU Ta0auubl Ne 7 u Ne9 B mporpamme Excel

NOCTPOUJIM TPaTyUPOBOYHBIE TpapUKH I ONPENEICHUS] MOHOB aMMOHHS (pHC.
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Nel3, npuioxenue Nell) u HuTpar-uoHor (puc. Nel6, npuinoxenue Nel2)

COOTBCTCTBCHHO.

[Tocne moctpoeHust rpadUKOB MPOBENU OMpPEACIICHUE TaHHBIX MOKa3aTeliel B
MOJITOTOBJICHHBIX 00pa3nax mo4B. [IpUroTOBHIM COJIEBBIC ITOYBCHHBIC BBITSKKH,
npopUILTPOBAIM, OTOOPAIM aAJTUKBOTY, JO0ABWIM HEOOXOIHWMBIC PEAKTUBHI (IO
NPONUCH METOIUKH) M TPOBEIN H3MEPEHUS ONTHYECCKON IUIOTHOCTU IOJyYEeHHBIX

pacTBOpoB Ha criekrpodoromeTpe (puc. Nel4 npusioxxkenune Nel3).

Tak KaK MOYBEHHBIE COJIEBBIE BBHITSKKH UMEIOT JKEJITYH0 OKPAcKy, Mbl IIPOBEH
u3MepeHne ee CcoOCTBeHHOW ((hOHOBOI) ONTHYECKOW TUIOTHOCTH. BBITSIKKY

pa30aBIsUIM B TAKOM K€ COOTHOIIICHUH, KaK pabouyro mpooy.

3HaueHusi (POHOBBIX IUIOTHOCTEH, OOBEMBI AJTUKBOT U 3HAYEHUS ONTUUYECKUX
IJIOTHOCTEH pabouux pacTBOpOB ykazaHbl B TaGaumax Ne8 m NelQ myist voHOB

dMMOHUA 1 HUTPAT-UOHOB COOTBCTCTBCHHO.

B coorBercTBHM C ypaBHEHHEM Trpaduka paccyUTaId KOHIEHTPAIUMI0O MOHOB
aMMOHUSI U HUTPAT-MOHA B pacTBOpax M oOpasnax moys. Mcnons3ys koadhuineHTs
nepecdera, pacCUMTadd KOHIGHTPAIMI0O a30Ta aMMOHUHHOTO W HUTPATHOTO
(koa(ppunreHT mepecuyera Ha a30T aMMOHMIHBIN = 0,778, Ha a30T HUTPATHBIN -
0,226). PacueTsl KOHIIEHTpALIMKA a30Ta AMMOHUIMHOTO B UCCIEeIyeMbIX o0pasiax mpod
npeacrtaBieHbl B TalOampme Ne8 (mpumiioxkenume Nell), pacyeTbl KOHUEHTpaLUH

a30Ta-HUTpaTHOro — B Tadauue Nel( (mpuJsioskennu Nel2).

Bce momyuyenHbie pe3ynabTaThl BHECTH B CBOAHYIO Tabiuiry (Tadamuma Nell,

npuiokenue Nel3), cpaBHUB UX ¢ HOpMaruBaMu Ta0JAMUbI Ne2 (mpuJiokenue Ne2).
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3aKJIoueHue
B xome npoBeieHHOro UCCIIEIOBAHUS MbI:

1. HU3YUYUIIM BJIUAHUC XHUMHYCCKOIO0 COCTaBa IIOYBBI Ha PAa3BUTHUC paCTeHHﬁ,

3HAaYCHHUC MAKPO3JICMCHTOB B JKU3HHU paCTeHI/Iﬁ N UX JOCTYIIHBIC q)OpMBI;

2. otoOpanu o0pa3iibl MOYB KIIYMO Ha TpeX OOHOBJICHHBIX TEPPUTOPUSX: aJlies

[ToGenp1, DopyMHast mIIOIAL, CKBEP Ha yiuile Mupa;

3. IIpOBCIN HpO6OHO,HFOTOBKy 06p8,3HOB IMOYB K aHaJIN3y B COOTBCTCTBHUHU C
HOPMATUBHBIMH  JOKYMCHTAaMHU (,Z[OBGJ'II/I A0 BO3AYIOIHOI'O-CYXOro COCTOsSHHA,

onpeneniv K0o3QGUIMEHT TUTPOCKOTMYECKON BIarn);
4. MpoBeNM XUMUYECKHUI aHAIN3 TIOYB U C/IEIIAU CICTYIOITNE BBIBOJIBI:

° KUCIIOTHOCTh M3YyYEHHBIX HaAMU 00pa3IoB IMOYB COCTaBWiIa OT 6,59 mo
7,01 en. pH (puc. Nel7, npuno:xkenue Nel3). To ects, Bce 00pa3iipl OYB SIBISIFOTCS

HefITpaHBHBIMPI W IPUTOAHLI JJIA BbIpallBAHHA IBETOUYHO-ACKOPATUBHBIX KYJIBTYP.
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° a30T HUTPATHBI NPUCYTCTBYET BO BCEX M3YYEHHBIX HaMH 0Opaslax B
pa3HbIX konumyecTBax (puc. Nel8, npuiioxenune Nel3). B nouBax ki1yM0O B CKBEpe Ha
yiuie Mupa oueHb HU3KUM yPOBEHD COIEpPKaHus a30Ta HuTparHoro (5,59 mun™), Ha
Annee [lobeasl — cpeaHUil ypOBEHb COAEpMkaHUs, BBICOKUN YpOBEHb COJEPIKAHUS
Obl1 ompeneneH B mouBe KkiaymO Ha @DopymHoi mmimomanu (Tadauma Nell,

npuJioxenue Nel3).

° KOHIIEHTpAaIlMsl a30Ta aMMOHHMHHOTO B 00pa3liax IIOYB KOJEOJIETCS OT
22,4 mar' (ckBep Ha yamue Mupa) mo 45,5 mun’' (amres IloGensr) (pue. Nel9,
npuioxenue Nel3). To ects, Ha aiutee Mupa u @opyMHON TIOMAAN TOYBBI UMEIOT
CpPeIHHI YpOBEHBb COJIEpKaHWS a30Ta aMMOHUMHOTO, TouBbl Ha ajuieu [loGemapr —

BBICOKHI YpOBEHb coepkanus (Tadamua Nell, mpusoxenne Nel3).

5. To ecTb HU OAMH U3 TPEX H3yUYEHHBIX HAaMH 0Opa3lOB IOYB HE HMEET
HEOOXOAMMOT0 KOJIMYECTBa JOCTYMHBIX ()OpM a30Ta B KOMIUIEKCE (B OMHUX 00pa3nax
npo0 HaOMoAaeTcss HEAOCTaTOK a30Ta aMMOHMMHOIO, B JPYrUx oOpa3nax MoyB

—HUTPATHOTO, JIMOO HEOCTATOK 000X (popM).

TakuM 00pa3oM, Mbl TOATBEPAMUIN BBIIBUHYTYIO HAMU THIIOTE3Y O TOM, UYTO
ciaboe pa3BUTHE OIHOJETHUX LIBETOUHBIX KYJIBTYp CBS3aHO C HEIOCTAaTKOM MUTAHUS

pacTeHUN.

[ToaTOMy, MBI pEKOMEHAYEM JUIsl YBEIWYEHHS IUIOJOPOJAUS [OYB BHECECHUE

a30THBIX yAOOpEeHU Ha BCeX OOHOBIIEHHBIX TEPPUTOPUSIX HAILIETO TOPOJIa.

VYuuteiBas, 4yro BcEe OOpa3lbl IIOYB SBISIOTCS HEWTPAJIbHBIMHM, a TaKKe
JUTEPATYpPHbIE JAHHBIE O TOM, YTO B HEWUTPAJIBbHOW CpEele JIy4dlle INpPOSBISAETCS
NENCTBUE aMMHUAYHOIO a30Ta, Y€M HHUTPATHOIO, B NIOYBBI CKBEpa Ha ynuue Mupa u

@opyMHOU TIUIOMIAIM PEKOMEHAYETCS BHECEHHE aMMHUauHbIX (GOopM yroOpeHuit
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(kanueBasi cenuTpa, KaJlblIMeBas CEJIUTpa, aMMHAaYHasl CEJIUTPa, MarHueBasl CeJuTpa,

Cy/b(ar aMMOHUSA, aMMOHUN XJIOPUCTBI).

YT00BI 00eCIIeYnTh PACTEHUSIM HEOOXOAMMBIC KOHIICHTPAIIUIO BCEX AJIEMEHTOB,
BO BCE€ TOYBHI HEOOXOIWMO BHOCHTH KOMIUICKCHBIE MHUHEPAJBHBIEC YIOOpCHHUS.
YnoOpenuss HEOOXOIMMO BHOCHUTH BECHOW C TIEPEKONKOM TIIOYBBI, a TaKXe B
BEreTAllMOHHBIN mepuos pacteHus 1-5 pa3 ¢ unrtepBasioM 10-15 gueii. KomnuecTBo
yIoOpeHHs 3aBHCHT OT OObeMa IIOYBBI M PACCUHUTHIBACTCS B COOTBETCTBHH C

PEKOMEHIallUAMHU, YKa3aHHbIMH Ha YIIAKOBKaX Y10OpEHHU.

JUis  Oosmee TOYHOW  XApAaKTEPUCTUKH IOYB  HEOOXOAMMO  IPOBECTH
JOTIOHUTENIbHBIA XUMHYECKUM aHalu3 MOYB Ha JIAHHBIX Yy4YacTKaX, a HMMEHHO
ONPEIENUTh KOHLUEHTPAMU JOCTYIHBIX (hOpM APYyTrux MakpoaiemeHToB (dhochopa u

KaJus).

Tak e mIaHupyeM MPOBOJUTH MOHUTOPUHI JOCTYIHBIX (DOpPM a3oTa JeToM

2021 roma mociie BHECEHUS MPEIIOKEHHBIX YIOOPEHUH, M B TIOCISAYIOIIUE TOIBI.
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Makpo31eMeHTBbI

Tabmuma Nel. 3HaueHne MaKpOdIJIEMEHTOB sl pACTCHUM

A3oT

OtBeuaer 3a poOCT 3€JICHOU
Macchl pacTeHUH, y4acTByeT B
3aIluTe oT MaTOT€HHBIX
MUKPOOPraHU3MOB.
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Ipunoxenne No2

3amennienue pocta, ciadbie

UCTOHYMUBILIKECS JIUCThSI U
noberu, YMEHBIICHHUE
KOJIMYECTBA COLIBETH,
MOKpaCHEHUE  JHUCThEB
TJI0A0BBIX KYJIBTYP u
OCBETJICHHE — Y OBOIIIHBIX.

dochop

VYyactByer B (HOpMHpPOBAHUU
KOPHEBOW CHUCTEMBI, HEOOXO/IUM B
NIEPUOABI LIBETCHUSI "
IUIOZJOHOLIEHHUS, HOBBIIIAET
COIIPOTHUBIAEMOCTD pacTeHui
3a00JIEBAaHUSIM.

Cnabasg BCXOXECTH CEMSH,
nepopmanusi  1BETKOB U
IJI0JIOB, CBOpauYMBaHUE KpacB
JUCTHEB,  IOSBJICHUE  Ha
JIACTBIX CHUHE-3€JICHBIX
IISTCH.

Kanuit

[Tonnep>xvuBaeT BOAHBIN OanaHc

pacTeHus, CIoCOOCTBYET 3aCyXO-
u MOPO030yCTOMYUBOCTH,
NOBBILIAET JIEKKOCTh IIJIOZOB U
YCTOMYHMBOCTH pacTtenus K
00Je3HSIM.

3amenneHue pocrTa,
UCTOHYEHHE U CKpy4YHMBaHUE
JHUCTHEB, KpaeBble OXOTU U
Oypble MATHA Ha JIUCTHSX.

Ta6auma Ne2 OreHKa MOTCHIMAIBHOTO IUIOAOPOAMS IOYB MO COMASPYKAHHUIO JOCTYIHBIX JIJIst

pactenwii popm azota [1]

YpoBeHb conepkaHus

HurparHsblii a30tT, MiIH"

AMMOHMITHBIN a30T, MUTH™

OueHb BBICOKHNI

Bricoknii bonee 20 bonee 40
[ToBbIIEHHBIN — —
Cpennuit 15-20 2040
Huzkwii 10-15 10-20
OueHb HU3KUI Menee 10 Menee 10
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Ipuniaoxkenne Ne3
OnpenesieHne rurpoCKONMUYHOCTH MOYBHI [12]

[lycTeie mpoHymepoBaHHbIE (aphopoBble YAIIKH JOBOASAT 10 IMOCTOSHHOU
Macchl B cymimibHOM mkady npu t=(105+5)°C, oxmaxaaroT U B3BEIIUBAIOT.

bepyr 3 mHaBecku Maccoil Sr BO3AYIIHO-CYXOM MpoObI, MOMEIIAIOT B
peBapUTEIHHO MOArOTOBIEHHbIE (Dap(OpoBbIe YALIKK U BBICYIIMBAIOT MPU t=
(105+5)°C B cymmibHOM 11Kady 0 MOCTOSSHHOM Macchl. [ ITPOCKOMUYHOCTH MOYBBI
paccuuThIBaeTcs mo Gpopmyie:

o PBoa,q.cyx. — Feyx

- X, 100
5T p

BO3[.CYyX.

rac g — CoACPIKaHue FHTpOCKOHI’I‘I@CKOﬁ BJIaru, %;

P R y
BOSA-QyX. TBOSA-GYX _ Mmacca BO3MYITHO-CYXOW HaBECKH, T

Py P .
YETEE _ macca aOCOITIOTHO CyXOW HABECKH, T.

[Ipy BBITIOTHEHUU YCIIOBUS: 8max — 8minl = 12% |8max — 8min| = 12%

BBIYMCIISIOT Bcp Bep :

g1 T 82 +83
cp= 3

Omnpenensitor k03 GUIUEHT TTepecueTa Ha a0COMOTHO-CYXYI0 MPoOy:

100
100 + g,

rie Scp Bep _ COJICpP)KaHHE TUTPOCKOTTMYECKOM BIaru, %o
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IIpunoxenune Ne4

OnpenesieHus yiejabHOH dJIeKTPpUYecKoil mposoaumoctu U pH
BOTHOI MOYBEHHOM BBITSKKH [8]

1. IIpoGsI MOYBBI AOBOJAT O BO3AYIIHO-CYXOTO COCTOSIHUS, U3MEJIBYALOT.

2. [IpoObI Ha aHaIU3 OTOMPAIOT JIOXKKOM, MPEABAPUTENILHO MEPEMEIIAB MTOYBY HA BCIO
m1yOuHy. M3 MakeToB IMOYBY BBICHIIAIOT HAa POBHYIO IOBEPXHOCTh, TIIATEIBHO
HNEepEeMEUINBAIOT U PaCHpPEeIIioT clioeM TOoIMUHON He 6onee 1 cM. [IpoOy Ha ananu3
O0TOMpaIOT HE MEHee YeM u3 MATH MecT. Macchl mpoos! — 30 T

3. IlpuroroBneHue BOAHOW BBITSHKKH W3 TOuBBL. [IpoObl mouBel Maccoit 30 T,
em? em®

MOMEIIAI0T B KOHMYeckue Kojiobl. K mpobam npunuBaroT mumHapoM 150

JUCTWIUTMPOBaHHOUW Bonbl. [louBy ¢ BOMOIM mMepeMemMBalOT B TEUEHUE 3 MHH C

IMIOMOIIBIO MCIIAJIKHN U OCTAaBJIAIOT HA 5 MuH JJIA OTCTauBaHMS.

4. OnpeneneHue dIEKTPUUECKON TPoBOAUMOCTH. [locie S-MUHYTHOTO OTCTanBaHUS B
CYCIICH3UIO TOTPYKAKOT JAaTYUK M ONPEICISIIOT 3JIEKTPUUECKYI0 ITPOBOJUMOCT.
[Tocne kaxaoro omnpeneseHuss AATYUK TIIATEIBHO MPOMBIBAIOT JTUCTUILUTMPOBAHHOM
BOJIOM.

3 oy 3
5. Usmepenue pH. Yacts nmouseHHoi cycrensuu, oobemom 15-20 M~ €M

3 g3
B XMMHYECKHii cTakaH BMectiMocThio 50 M My WCTIONB3YIOT 1151 u3Mepenus pH.

CJIMBAIOT
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Ipuiao:xkenne NeS

Onpenesienne a30Ta HUTPATHOIO B no4Be [12]

1. Tloctpoenue rpagyupoBoyHOro rpaduka. s mocrpoeHus: rpalyupoBOYHOIO

rpaguka HEOOXOAMMO MPHUTOTOBUTH OOpasllbl JJsi TPagydpOBKU C MacCOBOMU

KOHIIeHTpanueit Hutpar-uonos 0,1 - 10,0 mr/mM>.

Tabnuua Ne3 CocTaB u KOIMYecTBO 00pa3IoB IS IPayUpPOBKU IPH aHATN3E HUTPAT-UOHOB

Maccosast KoHUEHTpalHs AJMKBOTHAS 4acTh IPaJyHPOBOYHOIO PacTBOPa
Ne HUTPaT-uUOHOB B . 3
AcTBODA ¢ xoHnentpanueit 0,01 mr/cm’, momemaemast B
P P rpanynp OBOqHHX3paCTB0p % npobupky BMectuMocThIo 10 em’, em®
MI/OM
1 0,00 0,00
2 0,1 0,1
3 0,5 0,5
4 1,0 1,0
5 2,0 2,0
6 4,0 4,0
7 6,0 6,0
8 10,0 10,0
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PactBOpsl mepeHocAT B (apOpoBbIE HAIIKH, NOOABIAOT 2 CM° pacTBOpa
CAJMITWIIOBOM KHUCJIOTHI W BBIMApUBAaOT B (papdopoBoii yamke Ha BOASHON OaHe
I0CyXa. ITocne OXJIAXKIECHUS CyXou OCTaTOK  CMELIMBAKOT  C 2
CM’ KOHIIEHTPUPOBAHHOM CEPHOM KHCIOTBI M OCTaBIsAOT Ha 10 muHyT. 3arem
colepKuUMOe Yamku pazbasistor 10 - 15 cM’ IUCTHILIMPOBAHHON BOMBI, IPUIUBAOT
NpUONU3UTENEHO 15 M’ pacTBOpa THAPOKCHIA HATPMS M CETHETOBOM COJIH,
IIEPEHOCAT B MEPHYIO KOJIOYy BMECTUMOCTBIO 50 CM’, CMBIBas CTEHKM 4YallKH
TUCTWILTMpOBaHHOW Bomoil. Konly oxiaxxgaloT B XOJOAHOW BOJE /10 KOMHATHOM
TeMIIEpaTypbl, AOBOMAT JUCTUUIMPOBAHHOW BOJOW JO METKM M IOJYYCHHBIN
OKpallIEHHBIA pacTBOp cpa3y ke (OTOMETPUPYIOT Hpu anuHe BoiHbI 410 HM B
KIOBETaxX € TOJIIMHON momiomaroimiero ciioss 20 MMm. OJHOBpEMEHHO ¢ 00pabOTKOM
IrPALyUPOBOYHBIX PACTBOPOB MPOBOAAT «XOJOCTOM ONBIT» C AUCTUIUIMPOBAHHON
BOZIOM, KOTOPBIN UCIOJIB3YIOT B KAYECTBE PACTBOPA CPABHEHMUSL.

AHanu3 oO0pa3loB il TPajydpOBKA MPOBOASAT B TMOPSAKE BO3PACTAHUS HX
KOHIIEHTpauu.  JIIs  MOCTpoeHuss  TPaayHpoOBOYHOTO  rpaduka  KaKIYIO
UCKYCCTBEHHYIO CMECh HEOOXOAMMO (POTOMETPUPOBATH 3 pasa C LEJIbIO UCKIIIOUEHUS
CIIy4alHBIX PE3yJbTAaTOB U YCPEIHECHUS TaHHBIX.

[Ipy mocTpoe€HHH TpajgyupOBOYHOrO rpaduka MO OCH OpPJAMHAT OTKIAJbIBAIOT
3HAYEHUs ONTUYECKOM IUIOTHOCTH, a MO OCH abcuMcc - COAEp)KaHUE HUTpAT-UOHA,

mr/mM°.

2. HutpaT-uoHBI BCICACTBUE UX PACTBOPUMOCTH B BOJIE M3BJICKAIOT U3 MpoOkI 0,05
% pacTBOpPOM Cylbdara Kaiusl.

3.5 T BO3AYyNIHO-CyXOW MpoOBl TOMEMmAlT B KojJOy, mpmiuBaioT S0
cM® Ge3aMMUAYHON JUCTHUIMPOBaHHOM Boabl uiak 0,05 % pacTBopa cyibdara Kaus

U B30aNTHIBAIOT B TEUEHUE 3 MUHYT.

4. BeITsxKy QWIBTPYIOT Yepes ckinaquarsiii Gpuistp. [lepsoie mopuuun (5 - 10 cm’)
¢unsTpaTta OTOpPACHIBAIOT, MYTHBI PAcTBOP HECKOJIBKO pa3 mnepeduIbTPOBBIBAIOT
4yepes TOT ke PuIbT.

5. B 3aBHCHMOCTH OT OXHJAEMOTO COJEp)KaHHS HUTpaAT-uoHOB OepyT 5 - 10
CM® [IOITOTOBJIEHHOM BBITSIKKH, nomeniaroTr B (GapdopoByr0  YalIKy
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COOTBETCTBYIOLIET0 00beMa, JOOABISIOT 2 MJI pacTBOpa CaJIMIMIOBONH KHUCIOTHI U
BBIMIAPUBAIOT Ha BOASIHON OaHE ¢ 3JIEKTPHUUECKUM 000TPEBOM.

6. Jlanee moctynaroT, Kak Mpy MOCTPOCHUH rpaduka.

Conep:xanue a3oTra HUTPATOB (MJIH-1) B aHAM3UPyEeMOii TPOOE PaCCUUTHIBAIOT 110
dbopmyre:

C-V;-V,
V,-a

X=K

n-0.23,

e X - comepKaHue HUTPATHOTO a30Ta B IPo0Oe, MJIH '

C - KOHIIEHTpalMsi HUTPAT-MOHOB B PAcTBOpE, HalJEHHAss MO KaJuOPOBOYHOMY
rpaduKy, Mr/am’;

V, - 06muii 06beM BHITSKKH, (50 cv’);

V, - 00beM aIMKBOTHOM YacTH, B3AThIN AJIS aHAJIN3a, CM;

V; - BMECTUMOCTB IpobOupkKH, 10 cm’;

a - HaBecKa Ipookl, T;

K - xoaurment nepecuera Ha aOCOTIOTHO-CYXYIO TTPOOY;

n - KodppuuueHT pa3BeaeHus (MpU yCTPAaHSHUH MENIAIOIIETO BIUSHUA);
0,23 - ko3 durueHT nepecuera HUTPAT-MOHOB HA HUTPATHBIHN a30T.

Ipuiaoxenue Ne6
Onpeaesienne a3ora aMMOHMUHOTO [3]
1. [TocTpoeHue rpagyupoBOYHOrO rpaduka

B mepubie konOer Ha 50 mu mpunuBarot 1, 2, 5, 10, 15 u 20 mu pabGouero
ATAJIOHHOTO pacTBOpa, pa30aBIsAIOT JUCTUIUIMPOBaHHOM Bojol 10 40 wmi,
npuOaBIIAIOT 2 MJI CETHETOBOM COJIM M XOPOILIO MEPEMEIINBAIOT.

Bo Bce konObl pacTBOphI MpubaBisaioT mo 2 mil peaktuBa Hecciepa, noBoast
COJIEP’)KUMOE KOJIO BOJIOM /10 METKHM M CHOBA TIIATEIHHO MEepeMeInBaioT. B pactBope
cpa3y K€ HauMHAaeT pa3BUBAThCA OKpacka, KOTOpas JOJKHA OBITh YUCTO XKEATOW U

CBETIIOr0 OTTEHKa. Yepe3 2—3 MuH pacTBOp (MOCIEAOBATEIBHO) KOJIOPUMETPUPYIOT
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Ha (POTOKOJIOPUMETPE C CUHMM CBETOMUIBTpoM (00sacTh JiuH BoiH 400425 HM).
[IIxana coxpaHsieT CBOIO OKpacKy He Oosiee 1 yaca.

Conepxanue B pactBope N-NH, ycTaHaBIMBaIOT 10 KaJTuOPOBOYHON KPUBOMU
00pa3LOBBIX PaCTBOPOB.

2. 10 r mouBsl momemawT B KoiOy Ha 250 miu u 3anmuBarot ee 100 mu 2%-1o
pactBopa KCl. Konbsl BcTpsixuBaioT B TeueHue 1 yaca.

3. Copepxumoe KoiObl (UIBTPYIOT Y€pe3 BOPOHKY C BIIO)KEHHBIM B HeEe
ckiag4arbiM - puibTpoM. OIHOBPEMEHHO (UIBTPYIOT KOHTPOJBHYIO MpoOy Ha
YUCTOTY PEAaKTUBOB M (PUIBTPOB. [l 3TOro mNpomycKarT Yepe3 KOHTPOJIbHBIN
¢unsrp 100 M 2%-ro pactBopa KCl. B nmanpheiimem ¢ 3tum  ¢uiasTpaToM

IMOCTYIIAKOT TAK K€, KaK U C BBITAKKAMHU U3 I1IOYB.

4. B 3aBucumoctu ot coxepxanuss N-NH, 6epyt ot 5 mo 40 miu (~ 10-20 mmn)
BBITSDKKM U MOMENIAIOT B MEPHYIO Koa0y Ha 50 mil, pa30aBisiOT JUCTUILIMPOBAHHON
Bogo mpumepHo 10 40 M. Ilocnme 3TOro moOCTymaroT, Kak C 3TAJOHHBIMU
pacTBOpAMH.

OBPABOTKA PE3YJIETATOB MU3MEPEHUI
ConepxaHue a3oTa HUTPAToB (MIIH-1) B aHAIM3UPyeMOid PoOEe PACCUUTHIBAIOT IO
dbopmyne

C-V,-V;
V. -a

X=K -n-0.23,

e X - coaepKaHue HOH aMMOHUS B IPOOe, MJIH '

C - KOHIIEHTpalus HOH-aMMOHHMSI B PAacTBODE, HalleHHAss 10 KaaMOPOBOYHOMY
rpauKy, Mr/mm;

V, - 06muii 06beM BeITKKH, (250 cm’);

V, - 00beM aTMKBOTHOH YacTH, B3AThIH AJIS aHAJIN3a, CM;
V; - BMECTHMOCTB Ipobupky, 10 cm’;

a - HaBecKa Ipookl, T;

K - xoadurment nepecuera Ha aOCOTIOTHO-CYXyTO TIPoOy (4);
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n - kK03 GUIUEHT pa3Be/ieHus; (IPU YCTPAHEHUH MEIIAIOIETro BIUSHUA)

0,23 - k03 PpuuueHT nepecuera HUTPaT-HOHOB HA HUTPATHBIN a30T.

punoxenune Ne7

OT160p npo6 nous
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O f

Ipuio:xkenne Ne§

IloaroroBka 00pa3noB MO4YB K AHAJHU3Y

Puc. 6 noBeneHne mMouB 10 BO3AYIIHO CYXOTO COCTOSIHUS
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Puc.8 OnpeneneHrie rurpoCKOMMYHOCTH 00Pa3IOB MOYB

Ipunoxenune Ne9

Onpeue.ﬂemle TMIr'POCKONMUYIHOCTH IMOYBbI

TaGnuua Ned4 Pesysnbrarhl B3BEIINBaHUSA OIOKCOB

Ne Ne Macca 010Kca ¢ HOYBOM 10 .
6 M5+ Macca Giokca ¢ no4Boii
npoodsl | mapajJien PBDB,E[ PBDB,I[
CYLIKH, Gy YE T F

nocje cymku, - T

1 1.1 13,30 13,20
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1.2 11,85 11,75
1.3 24,05 23,90
2.1 12,50 12,30
2 2.2 13,30 13,15
2.3 22,30 22,10
3.1 13,80 13,70
3 3.2 23,75 23,60
33 16,55 16,45
Ta6nuua Ne5 Pacuér xos¢dduiinenta rurpoCKOnUYHOCTH
Ne Ne | Conepwanme | |g . —g. | | Hopmarus |  Conepianue Kospduuuent
npodut | mapai-i | rurpockon- g g | | POOCTH: IHIPOCKONIYEcKoil | FHIPOCKOMHYHOCTH,
e HOIi BJIary, ’ % BJIATH (Kak cpeaHee K
% apudmernyeckoe
2 % HapaLIe bHbIX
pe3y.abTaToB) Bep g“P,
%
1.1 0,75
1 1.2 0,84 0,22 12 0,74 0,99
1.3 0,62
2.1 1,60
2 2.2 1,13 0,70 12 1,21 0,99
23 0,90
3.1 0,72
3 3.2 0,63 0,11 12 0,65 0,99
33 0,61

Hpuaoxenue Nel(

Onpenesienne BoAOPOIHOIO MOKAa3aTe/ s 00pa3ioB M04YB




Puc. 10 U3mepenune BogOpOIHOTO TTOKA3aTes

Ta6J'II/ILIa Ne6 PCSYJ'IBTaTLI HU3MCPCHUSA BOAOPOAHOI'O ITOKA3aTCJIsd ITIOYBCHHBIX 06p33u013

Ob6pazen [ToBTOpHOCTH | 3amepbl Otknonenue or | Jomyctumoe | Bomopomnslit
JaTyuKa, CpEIHETO OTKJIOHEHHE, | TIOKa3arelb,
en. pH | apudmernueckoro, en. pH en. pH
en. pH
Nel | 7,03 0,05 0,2 7,01
2 6,98
Ne2 | 6,52 0,03 0,2 6,51
2 6,49
Ne3 | 6,89 0,02 0,2 6,90
2 6,91
KoHTpoabHbIH 1 4,02 0,01 0,2 4,01
o0pa3sen
(4,01en. pH) 2 3,99 0,02
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Ipunoxenne Nell

Onpenesenne a30Ta aMMOHHUITHOTO

Puc. Nel12 Onpenenenrie HOHOB aMMOHUS B 00pa3iiax mo4s

Tabnuma Ne7 3naueHne onTUYECKOM IIOTHOCTH I'PAAyHUPOBOYHBIX PACTBOPOB (MOH AMMOHMS)

Ne i/ Konuentpauusi nonos | Onruyeckoe 3HAUYEHHE Cpennee 3Hauenune
AMMOHHS B 3TAJOHHOM | JTAJIOHHOIO PACTBOPA, | ONTHYECKOI IIOTHOCTH
pacrBope, Mmr/am’ HM pacrBopa, HM

1 0,756 0,138 0,140
0,141

2 1,01 0,186 0,185
0,184

3 1,26 0,239 0,241
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0,242

2,52 0,460 0,458

0,455

3,78 0,685 0,686

0,686

5,04 0,974 0,973

0,971

IPA, HM

o
=
]
=
o
A
=
]
-
-
=
o !
=
c
= !
o
=

ONTHYE(

lPapyMpoBOYHbIW rpaduK ana onpepenHma
KOHUEHTPauuM MOHOB aMMOHMA

y=0,1904x - 0,0091

4
MACCOBAA HOHUEHTPALIMA MOHOB AMMOHMA B rPAAYWMPOBOYHbLIX PACTBOPAX, M/ aM?

Puc. 13 I'pagyupoBouHbIif rpaduK A ONpeaeIeHrss aMMOHHUI-HOHA

Tabmuma Ne Pesynbrarsl onpeneneHus a30Ta aMMOHUHOTO B 00pasiax MmouB

Ne [ O0bém | 3nave-HHU DoHOBOE Konuenrpanus | Cpegnee Konuentpa-ni | Konnenrpa-i
Nnpo- | ajauK- e OKpaluBa-H HOHOB 3HAYeHHue usl HOHOB Hsl a30Ta
Obl | BOTHI, | onTH-Yec | Me BBITSIKKH aMMOHHNS B AaMMOHHSI B | aMMOHHUITHOTO
e’ Koil NO0YBbI, HM o0pasue, nouse, MJIH" B o0pa3ue
IJIOT-HOC mr/am’ MO4BbI,
TH B 4
oOpasue, MJIH
D, am
1 40 0,810 0,163 1,91 1,89 58,5 45,5
40 0,788 1,87
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2 40 0,522 0,256 1,44 1,49 46,1 35,9
40 0,541 1,54

3 40 0,353 0,189 0,91 0,93 28,77 22,4
40 0,361 0,95

Onpezle.ﬂenne a30Ta HUTPATHOI'O

Hpuioxenune Nel2

Puc. 15 Onpenenenue HATPAT - MOHOB B 00pa3Iax MOYBbI

Tabmuma Ne9 3HaueHre ONTHYECKOM MIIOTHOCTH IPATyHPOBOYHBIX PACTBOPOB (HUTPAT-UOH)

Ne i/

Konuenrpanusi nonos
AMMOHHS B 3TAJIOHHOM
pacrBope, mr/am’

OnTnueckoe 3HAYCHHE
3TAJIOHHOTO PacTBOPA,
HM

Cpennee 3HaueHne
ONTUYECKOH MJIOTHOCTH
pacTBOpa, HM

0,1

0,013

0,012
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0,011

0,5 0,021 0,024
0,026

1,0 0,039 0,043
0047

2,0 0,092 0,092
0,092

6,0 0,335 0,338
0,341

10,0 0,585 0,582
0,579

=
I
<
o
(]
[+]
(=
(]
<
o
.0
=l
L]
o
T
= 1
o
=
C.
=
<
==
u.
l‘u.
=2
=
=
=
o

fpagyvpoBouHbIA TPAaPUK ANA onpeAe/ieHUA KOHLLeHTpayuum
HUTpaT-UOHa

MACCOBAA KOHLIEHTPALIMA HUTPAT- UOHOB B FPAAYUPOBOYHbLIX PACTBOPAX, MI/AMm?

y = 0,0586x - 0,0095

4 6

8

10

Puc. 16 I'panyupoBounblii rpadguk 1Jis1 onipeae eHUsI HUTPAT - HOHOB

Tabmuma NelQ Pesynbrarsl onpeeneHus a30Ta HITPATHOTO B 00pasmax MmouB

12

Ne
npo-
ObI

O0néM
aJMK-
BOTBI,

cm’®

3Have-Hu
e
onTHYec-
KoM
IJIOTHOC-
TH B

donoBoe
OKpalm-
BaHHe
BBITSZKKH
MOYBBI,
HM

Konuenrpauus
HHUTPAT-HOHOB
B o0pa3ue,
mr/am’

Cpennee
3HaAYeHHUe

Konuenrpauust
HUTPAT —
HOHOB B II04YBe€,

MutH!

Konuentpauust
azora
HUTPATHOIO B
o0pa3zuax
MOYB, MJIH "
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o0pa3sue,
D, am
1 5,0 0,347 0,098 4,41 4,44 87,9 19,9
5,0 0,361 4,65
2 1,0 0,312 0,219 1,75 1,66 164,3 37,1
1,0 0,301 1,56
3 5,0 0,120 0,063 1,13 1,25 24,75 5,59
5,0 0,133 1,36
Ipunaoxenune Nel3
Pe3y.]II>TaTbI HCCJICA0BaHUA
Mecro Boaopoa-n Ounenka Konnent-pauu | Onenka nousbl | Konnenr-pa | Ouenka nousbl
oTéopa blIii NOYBbI 110 A1 a30Ta no LHs a30Ta o
no4B NOKa3a-TeJl | KHUCJOTHOCTH | AMMOHHMIHOIO | JOCTYMHOCTH | HHUTpaTHoro | ACCTYMHOCTH
b, el pH a3ora aora
. HUTPaTHOIO (B
aMMOHMITHOTO
COOTBETCTBHH C
(B COOTBETCTBHMU C o
3 Tabamuei
Taoauuei Nel0) Nel0)
Adtest 7,01 45,5 Boicokuii 19.9 Cpennnii
TTo0eanl
DopyMHasn 6,51 35,9 Cpennnii 37,1 Broicokmnii
HeiiTpaiabHas
JI0IAAb
CkBep Ha 6,90 22,4 Cpennnii 5,59 Ouennb
yauue HU3KHH
Mupa

Tabmuua Nell Coanas Tabnuiia NOIy4YeHHBIX PE3yabTaTOB

BoaopoaHbIi NoKasaTenb noYsBeHHbIX 06pa3uos

o
=

L
r

3@ MOYE, MAH™
)

KoHueHTpauua a3oTa HUTPATHOMO B DEPESU,HH no4ys
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Puc. 18 Konuenrpauusi a30Ta HUTPATHOTO B 00pa31ax mous\

Puc. 18 KonneHntparus a30ta HUTPaTHOTO B 00pa3iax 1movs

KoHueHTpayuAa aszora aMMOHMWWHOIO B DEPHEHEK no4ye

Annen Nobepp Popry miHaR naeLa s Creep Ha ynuue Mupa

5,59
Annes MNobeabi dopymHasa naouanb CKBep Ha ynuue Mupa

* KoHueHTpauma a3ota HUTpaTHoro B obpa3uax nous, maH-1

* KOHUeHTpaumnA a3oTa aMMOHMIAHOTIo B o6pasue Nnoyebl, MAH-1

Puc. 20 Coneprkanre 1oCcTynHbIX (OpM a30Ta
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