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BBEJEHHNE

Ienvio Oucuunaumbt MuyHepanpHOe IIUTaHWe pACTeHUM  SBJISETCA
dbopMupoBaHUe TNpeJCTaB/leHWl, 3HAHUM W IPAKTUYeCKWX HABBIKOB B 00J1aCcTH
MVHepaJbHOIO0 IIMTaHUS PacTeHUWM U IpPUMeHeHUs yIOOpeHWH IOf pasjii4yHble
pacTeHusl.

B nporniecce nsy4eHus: qUCHUILUIMHBI pELIAIOTCS ClleAyoliue 3adaqu:

- U3y4YeHre MAHepabHOI0 IIUTaHWs PACTeHUH U CIIOCOO0B ero peryJIrupoBaHus;

- K3y4yeHUe CBOMCTB II0OYB, OIpefesSIloNMX ee IUIOJOpOAWe W IOTpeOHOCTh
pacTeHUi B yI0OpeHUsIX;

- U3y4YeHHe KJIAaCCU(PUKAIIMY, COCTaBa W CBOUCTB yJOOPEeHUH; B3aUMOJIEUCTBUS UX
C TIOYBOM; TEXHOJIOTMY ITPUMEHEeHUs] OpraHUYeCcKrMX U MUHEepPaJIbHbIX yI00peHUi.

B pe3synbTaTe 0CBOEHMS AUCIUIUIMHBI CTYIeHT JOJDKEH:

3Hamb OCOOEHHOCTHM MHHepajbHOIO IIMTaHWs PACTeHUW; KpPyroBOPOT,
GaJylaHC ¥ IyTH [IpeBpallleHUs TUTaTeIbHbIX BellleCTB B CUCTeMe I10YBa — pacTeHue
— OKpy’Karouiasi Cpefia; OCODEHHOCTW IIMTaHUS OTJHeNbHBIX JIECHBIX KYJIbTYP;
CIOCOOBI peryyJMpoBaHus IUIOAOPOJAMS TOYBBI; METO/bl JTMarHOCTUKH ITUTAHUS
pacTeHMI; COCTaB U CBOWCTBA Y 0OpeHuI U ClIOCOOBI UX IPUMEHEeHUS;

yMemb  IIpaBUIBHO  OLEHWBaTb W IPaMOTHO  HWCIIO/Ib30BaTb B
1IpoeCCUOHANILHOM JIesITeJIbHOCTY Pe3yJIbTaThl aHAJIM30B II0YB; 0OecreYrBaTh
IIpaBUJIbHOE U 3KOJIOTUYeCKH Oe30I1acHOe NpYMeHeHre MUHepallbHbIX yI00peHni;

6nademv mMeronamMu TPOBeleHUS! [TWATHOCTWMKM IIUTaHUS PACTeHUH U
criocobamu IpUMeHeHus YJ1I00peHuH.

B yuebOHO-MeTOgMYeCKOM IOCOOWM IIpUBENEHbl TeMbl pasfielioB U
71ab0paTOPHO-TIPAKTUYECKUX 3aHIATUA 10 arpoXMMHUYeCKOMY aHajiM3y I[I0YBHI,
aHanu3y yIoOpeHWM, H3y4YeHMIO MeTOJIOB pacyeTa HOPM yAOOpeHMM IOf
OCHOBHBIE  CeJIbCKOXO3SIMCTBEHHbIEe  KYJIbTYPbl, a TakXe BOIPOCHl IS
CaMOCTOSITeJIbHOM pabOoThl CTY[IeHTOB, IIPUBOOUTCS CIIMCOK pPeKOMeHIyeMOHn

JIUTEPATYPHI.



1. OTBOP OBPA3IIOB IIO4YBbI 1 IIOJAI'OTOBKA UX K AHAJIN3Y

Jljis  XapakTepUCTUKU [MOYBEHHOTO II0KPOBAa Yy4yacTKa 10 II0Ka3aTelisiM
IJIOJIOPOAMST TIOYBEeHHble 00pa3ibl OTOUpAIOT 10 CJIeAYIOIMIMM IpaBUIaM.
O6cnenyemyio IUIOMIA/Ib B 3aBUCUMOCTM OT ITOYBEHHOTO IIOKPOBa, pesbeda,
npeAIlecCTBeHHUKA, OCHOBHOM 00pabOoTKM MOYBbI, poHA yAOOPEHHOCTU U JIPYyTUX
¢dbakTOpoB pa3bUBAIOT Ha 3JIeMeHTapHble y4acTKu. [liomanb 31emMeHTapHOIO
y4acTKa MOXeT COCTaBJsiTh OoT O 10 20 ra. B oBOHIHBIX CeBOOOOpPOTAaX, a Takxe
npu 00C/IeIOBaHWM IUIOJOBBIX M STOAHBIX HACAXJIeHWW CMelllaHHBbIM 00paser]
orbupatoT c momany 1-2 ra. B ycioBusix opoiilieHus] 37eMeHTapHbIA y4acTOK
paBeH pa3Mepy InoyiMBHOro Yydactka (1-3 ra). Haubonee ynobuas ¢opma
3JIeMeHTapHOI'0 y4acTKa — MPsIMOYTOJIbHAS.

C KaXA0ro 371eMeHTapHOI'0 y4yacTKa OTOMpaloT CMellaHHbIA oOpasern. s
MIOJTyYeHUs PefiCTaBUTENIbHOTO CMEIIaHHOTO 00pasiia OH COCTABJISIeTCs He MeHee
yeM H3 JecsSTH - JBaJillaTd WHIWBUIyalbHBIX 00pa3ioB. WHOWBHIyallbHbIE
obpasibl 0TOMparoTCsl Mo OoJiblileld JUaroHaau o6ciie[lyeMOoro yd4acTka dvepe3
paBHbIE IPOMEXYTKH OYPOM WIX M3 NMPUKOIIKH, CJIeJIaHHOM JIOTIAaTOM.

['iy6uHa oTOopa 06pa3IioB 3aBUCHT OT 1eyieit aHanu3a. OTb6op 06pasIoB ajist
orpefieJieHUs] B HUX HUTPATHOT'O a30Ta MPOBOJST MO CJIOSIM HA TyOuHy 0 1 M
(cmoun 0-20, 20-40, 40-60, 60-80, 80-100 cm). Ilpu ormpeneneHvyd B IIOYBe
coJlep>kaHUsl aMMOHHUMHOI'O a30Ta, MOJIBWXKHBIX GopM docdopa 1 Kanusi 0O6pasIibl
oTbuparoTcs Ha rimybuny rmaxoTtHoro cios (0-20, 20-40 cm).

Kaxxp1ii cMeliaHHbIM 006pasel] COCTaBIISAIOT MOCIOMHO U3 UHIUBUAYATbHBIX
obpasrioB. Macca cmemanHoro o6pasma moBogutcs o 400-500 T meromom
KkBapToBaHUs. CyIIHOCTb 3TOrO MeTOAa 3aK/II04aeTcs B TOM, 4YTO ChIIYYUH
MaTepyas obpaslia Tocje TIATeJIbHOTO IepeMellBaHys PACCHIIAIOT POBHBIM
CJIoeM B BHUJIe KBaj[paTa, JIeJIST 10 AUArOHaJIsIM Ha YeTbipe YacTU U yHAAJISIoT ABa
IIPOTUBOIIOJIOXKHBIX CekTopa. Ecin macca ocraBiieiicsi poObl BHOBb OKaXKeTCsl

BeJIMKa, 3Ty oIllepalvio CcjielyeT IIOBTOPUTb HeCKOJIbKO pd3.



OO6pa3zer momeIaeTcs B YUCTbIM MaTepUYaThI¥ MU MTOJIMATHUIIEHOBBIM MeIoK
Y K HeMy TNPUKJIQJIbIBAeTCSl 3TUKETKA, HA KOTOPOM yKa3bIBaeTCsl X03WCTBO, HOMep
ceBooOOpoTa, Mojsi U obpasia, Bo3jelibiBaeMas KyJbTypa, IiIybwHa oTOOpa
obpasiia, BpeMs B3siTHs 06pasiia U ¢paMuims Jiviia, IPOBOIMBIIIEr0 0TOOP 0Opa3sIia.

B moneBbIx ombITax cMelllaHHbIM 0bOpasel] 0TOMpaeTCs CO BCeH IUIOMaAun
OTILITHOW JEJSIHKU M COCTaBJISIETCS He MeHee 4YeM W3 IMSTU WHIWBUAYAJIbHBIX
006pa3sIioB.

AHayi3 TOYBBI Ha COJiep>KaHre HUTPATHOTO a30Ta HeOOXOJIUMO MPOBOIUTH
M3 CBEXHUX O0Opa3IoB B JeHb B3STHS WIM Ha CJIEyIOUMK JeHb IpPU YCJIOBUHU
XpaHeHMs WX Ipu TemIiiepaType He Bhiile 5°C. [lapamiensHo ipy 3ToM B 0bpasiie
ompeJieNisieTCsl BJIaYKHOCTb.

[Tlepen mipoBefeHWEM [IPyTUX arpOXMMHUYECKUX aHAJIM30B ITOYBEHHbIE
06pasIibl JIOBOAST A0 BO3AYIIHO-CYXOTO COCTOSIHMSI B CYIIMJIBHOM IIKady MpU
temiiepatype 40-45°C, 3aTeM pa3MajIbIBalOT MX Ha IMOYBEHHOW MeJIbHHIE WA
pacTUpaloT TMecTUkoM B ¢apdpopoBoil CTynKe W TNPOCEHBAIOT Yepe3 CUTO C
nvaMetpoM otBepctuit 1 Mm. IIpu onpenenenuy B 1o4Be rymyca Iepeji pa3smosioM

N3 II0YBBI YOAJIAIOT PACTUTEJIbHbIE OCTATKH.

Bomnpocs! 111 caMocToATeILHOM Pad0THI
1. [lesm arpoXxvMU4ecKoro aHair3a MOYBbI.
2. Kak pazgenuts obciieyeMyto TeppUTOPUIO HA 3JIeMeHTapHbIe YYaCTKU?
3. KakoBa MeTojika 0TOOpa CMeIlIaHHOTO ITOYBEeHHOIro 0bpas3ia?
4, KakoBa T1yOMHa oOTOOpa IIOYBEHHBIX OOpa3IOB I  Pa3IUYHBIX
arpoXMMUYECKHUX aHaJTU30B?
5. HazoBute 0c06eHHOCTH TMOATOTOBKM IOYBEHHBIX OOpPA3lOB JISI Pa3jIAYHBIX

arpoxXMMUYecKrx aHaiau3oB. C 4eM OHM CBSI3aHbI?



2. TEXHUKA BE3OITACHOCTH 1 OCHOBHbIE TPEBOBAHUA IIPH
PABOTE B JIABOPATOPHUUA

B arpoxummnyeckux J1abopaTOpUsX CTYHeHTbl paboTal0T C KUCIOTaMH,
111eJI0YaMH, FTOPIOYMMU U SIIOBUTHIMU BeIleCTBaMU, I10JIb3YIOTCS aHAJIMTUYeCKUMU
u oanekTpuyeckumu npubopamu. [lostomy pabora B jabopartopuu Tpebyer
cobJIroieHns QYCHUIUIMHBL U TIPABUJI TEXHUKU 0€301IaCHOCTH.

[lepen HavasioM mabopaTOpHOW pabOTHI CTY[IeHTbl JOJKHBI H3yYUTh
MeTOINVKY [pOBeleHWsl aHalIn3a, pa3o0paTh TeOpeTUYeCKue IPUHIIUIIBI
MIPOUCXOJISIINX TPA aHaJIM3e IPOIeCCOB, CBOMCTBA MCIIO/Ib3yeMbIX BellleCTB U
PeakTHUBOB, YCTPOKMCTBO M NPUHIIMI JIeUCTBUS IPUOOPOB U 060PYIOBaHKSI.

3a KaxAblM CTYIeHTOM 3aKperuvisieTcss pabodyee MecTo, Ha KOTOPOM
HaxoJsTCsd HeoOXonuWMble i TIPOBeJleHHsl aHajiu3a IocyJa U PeaKTHBBHI.
ITpubopel ¥ peakTHBBl 00IIero IOJb30BAaHUS HAXOASTCS B  CIIEHAJIBHO
OTBeJeHHBIX JIJI1 3TOr'0 MeCTax.

Ilpuctynass k aHaJIUTA4YeCKOW paboTe, CTyIOeHTbl JIOJDKHBI  SICHO
MpeACTaBIIATh XapakKTep, IOCIef0BaTeJIbHOCTb W OCOOEHHOCTH HPOTeKaIIUX
XUMUYECKHX peakIWii, 4TO JlaeT BO3MOXXHOCTh 3a0JIarOBPEMEHHO INPUHSTb Mepbl
IIPe/I0CTOPOXKHOCTH.

Bce pesysibTaThl aHaiiv3a, pacdyeTbl M BBIBOJIBI JIOJDKHBI 3alKUCHIBATHCS B
71ab0OpaTOPHBIN >KypHAJI WM CIelUaIbHO MTpe/IHa3HAaYeHHYI0 TeTpajb.

Ocoboe BHMMaHHWe Y[IeJSIOT 3KOHOMHOMY pacXOJOBaHUIO MaTepuaoB,
PEaKTUBOB U 3JIeKTPO3Hepruu. [lyiss paboTel GepyT MUHHMAJIbHOE KOJIAYeCTBO
BellleCTBa, IO3BOJISIIOIIee BBINIOJIHAThL aHajiu3. BeUmMBaTh oOpaTHO B 0biue
eMKOCTH HEUCII0JIb30BaHHbIE peaKTUBBI HeJJOITy CTUMO.

B arpoxumuyeckoil JlabopaTopud CTyJeHTbl JIOJDKHBI paboTaTb B
cnernofiexae (xamarax). B jabopaTopuy 3ampelaeTcsi NPUHUMATh MUILY U
XPaHUTD MPOAYKThI TUTAHUSL.

[Ipu pabore c KUCJIOTaMUA U IIeJI0YaMU HYXKHO COOJIIO/IaTh PsiJl ITpaBUJL.

HQPEJII/IBEIHI/IE‘_ KOHIEHTPUPOBAHHBIX KHUCJIOT U 1iej04eun OCYIIECTBJIIKOT TOJIBKO B
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BBITSDKHOM IIKady C MOMOIIbI0 CUPOHOB. [IpoiThie KUCIIOTBI CMBIBAIOT BOJIOU U
HEUTPAIU3YIOT CONOU UJIA MEJIOM.

AnoButble BelllecTBa, efKWe W JIeTydyde O>KUAKOCTH OepyT TOJIBKO C
MIOMOIIBI0 [WIVHAPOB WX [HWIIETOK, CHaOXXEHHBIX CIelUaJIbHbIM 3a00pHBIM
YCTPOUCTBOM (PE3UHOBOM TpyIiiei).

HeponmyctiMo ~ ucrosnb3oBaHMe — OTKPBITBIX  3JIeKTPOHArpeBaTeJIbHbIX
puOOpOB, CIIMPTOBBIX M Ta30BbIX  TOpeJIOK  Ipu  pabote C
JIETKOBOCIUIAMEHSIIOIIUMUCS BellleCTBaMU. 3alpenjaeTcsl XpaHeHHe TaKKX BellleCTB
B JlabopaTopuu. J3ampelaeTcsi OCTaBJIATb 0e3 TMpuUcMoTpa paboTaroiye
aHAJIMTAYeCKUe Y 3JIeKTpOHarpeBaTesIbHble TPUOOPHI.

MeToIMKM IPUTOTOBJIEHUSI U OCOOEHHOCTH XpaHeHUs! OCHOBHBIX PeaKTHBOB,
VCIIOJIb3YIOIIUXCS B TaOOPAaTOPHOM IIPAKTUKyMe, OITMCAHbI B IPUAJIOXKeHUH 1.

IIpaBuna nepboii nomowu npu pabome 6 nabopamopuu

[Tpy MexaHWYeCKUX paHEHUSIX U Iope3ax CTEeKJIOM paHy HYXXHO IPOMBITh
3%-HbIM pacTBOPOM IIepEKUCH BOJIOPOJla, Kpas paHbl Ae3nHQPUIIMPOBATH
CIOMPTOBBIM PacTBOPOM KOZa M IepeBsi3aTb CTEePWIbHBIM OMHTOM. IIpu rimybokumx
rope3ax IMpy HeoOXOAVMMOCTH HAKJIAAbIBAIOT XI'YT U 00s513aTeJIbHO 00palarTcs K
Bpauvy.

[Tpu TemioBbIX OXOTrax MopakeHHOe MeCTO CMauMBalOT 3%-HbIM PaCTBOPOM
MATHEBOM COJIbI, IOCJIe Yero CMa3blBAalOT Ma3bi0 OT OXXOTOB Y HAKJIAJIBIBAIOT
noBs3Ky. [Ipy HeobxoauMocTH 0bpaIarTCs K Bpayy.

[Ipy xumuyeckux oxorax (KHUCIOTaMH, IIejioYaMd U JIPYTUMH edKUMH
BellleCTBaMH) YIAJSIIOT C IOPAaXeHHOTO MeCTa BaTHBIM TAaMIIOHOM OCTaTKH,
IIPOMBIBAIOT ~ OOJIBIIIMUM ~ KOJIMYECTBOM BOJBI U HEUTPAIHU3YIOT 2-3%-HbIM
pPacTBOPOM IUTHEBOU COJIBI IIPU NTOPa>XKeHUU KUCIIOTOW WK 2-3%-HBIM pacTBOPOM
YKCYCHOM KHMCJIOTBI NIPU NOpaXkeHUM I1eioubio. [lopakeHHble MecTa CMa3bIBalOT
Ma3bl0 OT OXKOT'OB M HAKJIa/IbIBAIOT MOBSI3KY. IIpu HeobxoauMocTy obpalaiTcs K
Bpauvy.

[Ipy momnaiaHum eJIKUX WM SIJIOBUTHIX BEIECTB B MUIIIEBAPUTEIbHBINA TPAKT

HeMellJIeHHO BbI3bIBAIOT PBOTY C IIOMOIIbIO IIdJIbIIEB WJIN 1%-Horo0 PaCTBOpa
8



MeJTHOTO KyIIOpOCa WM MBUIBHOM BOJbI, IIPOMBIBAIOT >KeJYJOK IOCTPAaJaBIIero
BOJIOM M JAIOT MOJIOKO WJIM aKTUBUPOBAHHBIN yTOJIb.

[Ipy mopaxeHWH 3JIEKTPUYECKHM TOKOM HeMeJIeHHO 00eCTOYMBAaIoT
MIOCTPa/IaBIIero MyTeM OTKJIFOUeHHs pyOWIbHMKA M IIPU HEOOXOAUMOCTH JesaroT
MCKYCCTBEHHOe JIbIXaHue JI0 NMpUxo/ia MeApabOoTHHUKaA.

Cnucok ocHoBHo20 0bopydoBanus azpoxumuueckoll rabopamopuu:

1. Konopumetp ¢poTo3/ieKTprudeckuii KOHIeHTpaimoHHbI KPK-2;

2. Kosnopumetp $OTO3IIeKTPUYECKUI KOHI|eHTPALIMOHHBIN C
Mukpornpoieccopom KOK-2MIT;

3. doTtomeTp IjIaMeHHbIN;

4. Cymmibabii mkad [1IM-80-01/200 (CITY);

5. Huctumnsitop J13-10;

6. pH-metp AHUOH 4100 ¢ a5ekTpoioMm KOMOWHHUPOBAHHBIM;

7. DNeKTPOIUIMTKA CTekJIoKkepaMHuueckasi Becra;

8. Tepmobanus LB-160 (6 rue3n);

9. [lepememmBaroriiee ycrporctso LS-110;

10. Cymvmnka gjist ToCybl;

11. Becbl TexHn4eckue;

12. Becbl aHanmuTH4YECKUE;

13. [TouBeHHasa MeJILHUIIA;

14. BortsoxabIe mkadb;

15. Habopsl cuT 1abopaTOpPHBIX;

16. JTabopaTtopHas ocy/ia ¥ peaKTHBBI;

17. Anrteuka 151 OKa3aHUSI ITIepPBOM ITOMOIITH.



3. THCTPYMEHTAJIBHBIE METO/Ibl AHAJIN3A

HUHCTpyMeHTaIbHBIMM  MeTOHaMM  aHa/l3a Ha3blBAIOT OOJIbIIOE YHCIIO
$U3UKO-XUMUYECKUX WU (PU3NYECKUX MeTOHOB aHalu3, TpeOyoIux Mg HX
OCYIIeCTBJIEHUSI OITAYeCKOM, 3JIeKTPOMETPUYeCKOW, CIeKTPOMEeTpPUYeCKOh |
IPYroi CrelnuanbHOM anmapaTypbl. BeieacTBre BBICOKOM 4yBCTBUTEIBHOCTUA 3TU
METOJbl HAIlJIM IIMPOKOe IIpUMeHeHHWe B arpoOXWMHYecKUX MCCIIe[JOBaHUSIX,
IIOCKOJIBKY COJlep>KaHHWe JIOCTYIHBIX JJIsi paCTeHHUH (pOpM 3J1eMeHTOB IUTAHUS He
IpeBbIIIaeT THICSYHBIX Jlojled TponeHTa. Hawmbosiee pacnpocTpaHeHHBIMU
SBJISIIOTCS (POTOMETpPUYeCKre MeTOJIbl aHa/lM3a, B KOTOPBIX MCIIOJIb3YIOTCS CBSI3b
MeXAy ONTUYeCKUMH CBOMCTBAMHM pacTBOpa U ero XUMHYeckuM cocrtaBoM. K
NAHHOW TIpylIe MeTOHOB OTHOCATCS (OTOKOJIOPUMEeTpUsT M IUIaMeHHas
doTomeTpusl.

3.1. @omoxkoropumempusn

JlaHHBI MeTOJl OCHOBaH HA TOM, YTO IIpOXOjsiliee 4Yepe3 pacTBOP
U3llydyeHrWe  BHOUMOK  00JIaCTU  CIeKTpa  [OIVIOIIAeTCsl  BellleCTBOM
IIPOIIOPIIMOHAJIBHO €r0 KOHI[eHTPAIuKU B pacTBOpe.

®ortokonopumMetp KOK-2 (puc. 1) cHabxen 11 uBeTHBIMU CBETODUIBTPAMU

C IIMPUHOM TOJI0CHI npornyckanus 20-40 M.

Puc. 1. KoHiieHTpanimoHHbiM poToaekrpudeckuii koopumetp KOK-2
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[Tocne Toro, kak ¢$OTOKOJIOPUMETP BKIIIOYAIOT B CeTh, C MOMOIIBIO PYUYKU
MepeKJIloueHrsl JJIMH BOJIH BbIOWpAOT Heobxoaumbid cBeTodpuiabTp. [lociie 20
MUHYTHOI'O MPOrpeBaHus MpUOOp rOTOB K paboTe. B cBeTOBOU My4YOK MMOMeIIA0T
KIOBeTy C PpacTBOpUTEeJeM WM KOHTPOJIbHBIM PAaCTBOPOM, [0 KOTOPOMY
MPOBOMISITCS. U3MEpeHUs], 3aKpbIBAIOT KPBIIIKY KIOBETHOM KaMepbl M pydKaMu
«4yBCTBUTEJIbHOCTbY», «yCTaHOBKAa I'Py00» M «yCTaHOBKA TOYHO)» YCTAHABIMBAIOT
OTCYeT MO0 HUXKHeH IiiKajle onTtudeckor mioTHocTu (D) Ha «0». 3aTeM B CBeTOBOH
My4OK BBOJSIT KIOBETY C UCCJIeJlyeMbIM PaCTBOPOM U CHUMAIOT OTCYET 10 IIIKajle B
eIMHUIIAX ONTUYEeCKOU MIOTHOCTH.

IIpunuunsl nocmpoeHue KaaubpobouHozo 2pacguxa. s noCTpoeHus
rpadrKka TOTOBSIT CEPUI0 PACTBOPOB OIPe/iesisieMOro BelecTBa C M3BECTHBIMU
KOHIIEHTpAIMsIMH, OXBaTbIBAIOIIMMHU BCIO 00J1aCTh BO3MOXHBIX HW3MEHeHUH
KOHIIEHTPAIlMi 3TOr0 BelllecTBa B MCCJIeAyeMbIX PAacTBOpaX. 3aTeM U3MepsioT
ONTUYeCKUe TUIOTHOCTHA BCEX PACTBOPOB M CTPOST TPpaduK, OTKIA[IbIBAsi MO OCH
abCIMCC U3BeCTHbIe KOHIIEHTPAIlUM, a M0 OCH OPJIMHAT — COOTBETCTBYIOIIME UM
3HaUYeHUs] ONTHUYeCKOW IUIOTHOCTH. [lo mocTpoeHHOMY TrpaduKy OnpeaestoT
HEM3BECTHYI0  KOHIIEHTpAIlMI0O  BelllecTBa B UCCIIeJlyeMbIX  pacTBOpaXx,

COOTBETCTBYIOIIYIO MU3BMEPEHHOMY 3HAYEeHUI0 ONTUYECKON IJIOTHOCTH.

3.2. Ilnamennas omomempus

[IpyHIMI aHHOrO MeTofa COCTOWUT B CPaBHEHUM WHTEHCHUBHOCTU CIIEKTPOB
VCIIyCKaHUs DJIeMEeHTOB, COIepiKalllUXCd B HCCIeAyeMOM  pacrTBope, C
VHTEHCUBHOCTBIO CIIEKTPOB HCIIyCKAaHUSA 3THUX 3JIEMEHTOB B pacTBopax C
V3BECTHOU KOHIIeHTpaIlueu.

IIpy BBemeHMM B IUIAMS TOpPEJIKM C  IIOMOIIBIO  pacCIbLIMTENs
aHAJIM3UPYEeMOr0 pacTBOpa IPOMCXOAUT ero ObICTpOe UCIapeHue, a HaXO4AIuecs
B HeM COJM /JUCCOUMUPYIOT Ha CBOOOjHBIe atoMbl. llom BosnpelicTBueM
TeMIlepaTypbl IJIaMEeHH aTOMbl IepexoisT B B030yXIeHHOe cocTosiHue (T.e.
QJIeKTPOHBI [1epexoJiAiT Ha HOBble 3JHepreTudeckue ypoBHM). Bo30ykieHHOe
COCTOsIHMe aTOMa O4YeHb HeyCTOHYMBO U IJIMTCS OKOJIO 10® ¢, mocne 4ero atom
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CHOBA TEpexXOoJUT B OOBIYHOe COCTOSIHWe, BBIJIeJisisi U30BITOK 3HEeprud B BHUJE
kBaHTa hv. [Ipu 3TOM 00pa3yloTcsi CrieKTpajibHble JIMHUHU, KOTOPble BbIIEJSIIOTCS C
MOMOIIbI0 CBeTOGUILTPOB. MHTEHCUBHOCTh M3ITy4YeHHUs CIeKTpa OIpeieisieMOoro
3JleMeHTa HaXOJUTCS B 3aBUCHMOCTA OT KOHIIEHTPAllMM 3TOTO 3jieMeHTa B
pacTBope.

[Inamennsie doTomeTpsl (puc. 2) WUCHOJNB3YIOTCS B OCHOBHOM JIJIsi
KOJINYeCTBeHHOTO onpeenenus menounbix (Li, Na, K, Rb) u menounozemenbHbix
(Mg, Ca, Sr, Ba) metasnnos.

Jlnst  ompepeneHuss KOHIIEHTpAIMM HCCIeAyeMbIX 3JIeMeHTOB CHadasla
CTPOUTCS KaJIMOPOBOYHBLIM TpaduK Il KaXkJAOro 3JeMeHTa I0 PpacTBOpPaM

V3BECTHOU KOHIIeHTpAIUHU.

Puc. 2. [Inamennsiii poromerp PFP-7.

Bonpocs! /17151 caMOCTOATeILHOM padoThI
1. ®oToKOIOpUMeTpHS, CyTh JAHHOT'O METO/Ia.
2. Ilopsimok paboTel HAa KOJIOpUMETpe.
3. [IpyHIMI 1eUCTBYS INIAMEHHOTO (pOTOMeTpa.
4. Tlpm ompeneneHUM COJepXKaHUSI KAKUX 3JIeMEHTOB MCIOJb3YIOTCS IaHHbIE
npubopbI?
5. IIpuHIUIBI TOCTPOEHHUsI KaIMOPOBOYHBIX I'PAadUKOB sl POTOKOJIOpUMETpa U

1j1laMeHHoro ¢dpotoMerpa.
12



4. OITPEJEJIEHUE OBECIIEYEHHOCTHA I1I04YB OCHOBHBIMHA
IIMTATEJIBHBIMU BEIHIECTBAMMU (NPK)

OcHOBHbIe TTUTaTeJIbHbIE 3JIeMeHThl — a30T, Gochop U KA — HAaXOMSITCS B
II0YBe B YCBOSIEMBIX UM HEYCBOSIeMbIX pacTeHUsIMA ¢opmax. B 3aBUCHUMOCTH OT
cTereHd 00eCriedeHHOCTH MOYB JOCTYIHBIMU JIJIsl pACTeHUM COeIMHEHUSIMU 3THUX
371eMeHTOB 3(pdeKTUBHOe IIJI0I0POINe TI0YB PAa3IUYHO.

Y cBOsIeMOCTb, WIA JIOCTYITHOCTb, ITUTATeJIbHBIX BeIeCTB 3aBUCHUT OT psiAa
$baKTOpOB: OT 00eCIieYeHHOCTU TOYBBI BOJOM W BO3[yXOM, COJlepXKaHUs JIPYTHUX
3JIeMEeHTOB, OT CBOMCTB pacTeHuH, ga3bl UX pa3BUTus U T.1. OTCroa ciemyer, 4To
JJIS U3yYeHUs] TTUTATeJIbHOTO peXXrMa T0YB HeoOXOAMMO Ha MPOTSHKEHWU BCEro
BereTallMOHHOTO TIepHOjia OTpeJeNisiTh CofiepXKaHue B Hell IOCTYITHBIX 3JIeMeHTOB
MIATAHUSL.

Ha ocHoBaHuMM COMOCTaBJIeHUS JJAHHBIX II0JIEBBIX OIBITOB M pPe3yJibTaTOB
XMMHAYECKOTO aHaju3a I[I0YB pa3paboTaHbl MIKajdbl 00ecre4YeHHOCTH II0YB
JOCTYTTHBIMU TTUTATeJIbHBIMU BEIleCTBAMM.

JlocTtynHble [Jis  pacTeHUM OpPMbI OCHOBHBIX 3JIEMEHTOB IUTaHUS
V3BJIEKAIOT M3 TOYBbl PA3JIMYHbIMU BBITSDKKAMU — BOJIHBIMH, KUCJIOTHBIMHU,
coneBbiMU.  OmpeniejieHMe  cojiepkaHUsT ~ 3THUX ~ 3JIEMEHTOB  IPOBOAST
KOJIODUMETPUYECKUM MeTOJIOM WIM MeTONOM IUIaMeHHOM (pOTOMEeTpHH.
Pe3ynbTarhl omnpejiesieHus] BbIpaXkalOT B MuuMIpamMMax Ha 1 kr winy Ha 100 T
CYXOU IIOYBHI.

Boluncrienys poBOIST IO CeAyuM GopMyiam:
1. ITpu onipepenennu ¢ MOMOIIBIO GOTOKOIOPUMETpPa
_axV x1000

B mxVi

C

r7ie a — KOHI[eHTpallKs OIpe/iesisieMOro 3JjieMeHTa B BBITSDKKE 110 KaJIMOPOBOUYHOMY
rpaduKy, Mr;

V — o0yl 00beM BBITSKKU, MIT;

V| — 06beM BBITSKKH, B3SITBIM JIJIs1 OIIpeJiesieHus], MJT;
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m — HaBecKa II0YBHI, T;

1000 — koadpuiivenT nepecyera Ha 1 kr mouBwl. B cityuae nepecdera Ha 100 T
1o4BbI 3TOT KoadduiireHT paBex 100.

2. IIpu onipeienieHUH C MOMOIIIBIO TIJITaMeHHOTO GpoToMeTpa (KaIui)

_axV

- m

C

rie a — koHnenTpanus K;0, HaliileHHas 110 KanubpoBOYHOMY rpaduky (Mr/im);
V — 00BbeM BBITSKKU, MIT,

ImM — HdBeCKad II0O4YBHI, T.

4.1. MemoOvu! onpedenieHUst 00CMYNHBIX 0 NUMAHUA pacmeHuii opm azoma

K MuHepanpHbIM (IIOOBWXKHBIM) ¢opMaM a3oTa B IOYBe, KOTOPble MMeEIOT
OCHOBHOe 3HaueHHWe B a30THOM IIMTAHWM PACTeHUM OTHOCSAT aMMOHUNHBIA U
HUTpaTHbIA a3oT. [l onpenenenvs 3TUx GOpPM CYLIECTBYeT Psifi MeTOJOB,
aKTUBHO HCIIO/Ib3YIOUIUXCSl B aTPOXUMHUYeCKOU city>kbe (Tabir. 1).

Tabmuma 1. MeTtojibl onipefesieHUs: TOABWDKHOTO a30Ta B mouBe ([InckyHOB,

2004)
dopma a3oTa BoiTskka [Ipenmnosiaraembii ABTOp, UHCTUTYT
COCTaB M3BJIEKAaeMbIX
COelMHeHU! a30Ta
I'pannBanb-JIsoxy
HurtpaTHbii Bonnas N-NOs (mucynbdodeHonoBbI
1 MeTo)
ObmeHHO- Conenas (0,1 Baxxenun, I[IHMHAO,
norsomensbid | H. KCl; 2% ApunymikuHa, KoHes
KCI; 1 u. N-NH, U JIp.
NaCl; 0,5
H.K;SO,)
Munepanbubiii | CoseBas (1 H. BHUYA (3amsaruna),
KCl), BonHas 3aritieB
015 N-NO, N-NO; + N-NH,,
YaCTAYHO aMU/IbI
coJieBasl st
N-NH;,
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OnpepnesieHne aMMOHHUITHOTO a30Ta KOJIOPUMETPHYECKHUM MeTO0/I0M
¢ peaktuBoM Hecciepa

[Tpunmun Metoma. AMMOHMMHBIA a30T u3BjIekaroT u3 1nousbl 0,1 H.

pPacTBOPOM XJIOPUCTOTO Kajusl. B BBITSKKY IepexoIUT aMMOHUM, HaXOISIIIIANCS B
Mo4YBe B 0OMEHHOM COCTOSIHMH, a TakXe BOJOPACTBOPUMbIE COeIMHEHHSI aMMOHMUSI.
JlaHHBI MeTOJT OCHOBAaH Ha B3aUMOJIEMICTBUM KAaTHOHA aMMOHHUS C pPeaKTUBOM
Heccnepa (mennouHor pactBop prytHoumoaucroro kamus Kj[Hgl,] + KOH), B

pe3yJibTaTe 4ero 06p83yeTC}I KOMILIEeKCHOe CoeJMHeHHre OPAaH>KeBOI'0 IiBeTda:
NH," + 2 [Hgl,]* + 40H — Hg,0 (NH)I + 7T + 3 H,0

NOJIMCTBIN

MepKypaMMOHUN

OrnpefeneHnio aMMOHUSI MeIllalOT KaTUOHBI KaJlbIIUsl U MarHus, Jarolye B
IeJIOYHON cpefle ocafiok. s mpemoTBpaliieHUss 0Opa3oBaHUS OCajika Iiepe]
NpuUMBaHUeM peakTHBa Hecciiepa B pacTBOp BBOISAT CErHETOBY COJIb, KOTOpas
JlaeT C JaHHbBIMUA KaTUOHAMH PaCTBOPHMbIe COeqUHEHUS.

Xon_ aHanusa. HaBecky mouBbl 20 T' MOMECTUTb B KOHUYECKYIO KOJIOy

eMkocTbio 250 — 300 mn v npunutsk 100 mut 0,1 H. pactBopa KCIl. Conepxxumoe
KOJIObI ~ B3OanThiBaTb B TeuyeHne 30 wmuH. IlomydeHHyI0  CyCIEeH3UIO
popuIIbTPOBATh Yepe3 CKIa4aThiil GUIIbTP.

Baare nunerkor 5-15 mit pusibTpara (B 3aBUCUMOCTH OT IIPeJIIojaraeMoro
cofiepkaHWs aMMOHHS) W TIOMeCTUTb B MEpHYI0 KoJI0y eMKoCTbio 50 ML
Copnepxxumoe KoJIObl pa30aBiSIFOT 1O TOJIOBUHBI 00bemMa JAUCTHUIUIMPOBAHHOU
BozioW, npumBaioT 2 Mil 50%-HOro pacTBopa CerHeToBOM CONM (KaJWi-HaTpUr
BuHHOKHCITBIE KNaC4H;O4 - 4H,0), xoporio nepemernmmBaioT U 700aBISIOT 2 MIT
peaktuBa Heccrepa. 3atem o6beM KoyiObl JOBOJST 10 METKU JTUCTWITMPOBAHHOM
BOZIOW W TIIATeJIbHO IlepemMemuBaroT. Yepe3 5-10 MuH Ha KoslopuMmeTtpe
OIIpefesISIFIOT ~ ONTUYECKYH IUIOTHOCTb IIOJIy4eHHOI'O pacTBOpa, IIpM  3TOM
TIOJIb3YIOTCS CUHUM CBeTOPWIBTPOM C 00/acThio cBetomporyckanus 400 — 425

HM.
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ConeprkaHrMe aMMOHUMHOIO a30Ta B UCIIBITYeMOM PacTBOPe PaCCYUTHIBAIOT,
WCIIOJIb3YSI COCTaBJIEHHBIM paHee KaJMOPOBOYHBIN rpaduK. 3aTeM BBIUYUCIISIOT IO
dopMyiJie coJiep>kaHre aMMOHUS B I1I0YBe.

Jlj1s1 omipeiesieHysl 3arlaca aMMOHHUMHOTO a30Ta B KI/Ta HEOOXOJIUMO y4ecTb

MacCy MaxOTHOTO CJI0sl To4YBHI Ha 1 ra, koTopas cocrtasisieT okoso 3000 T.

OmnpepnesneHre HUTPATHOrO a30Ta TUCYIb(OPEHOIOBBIM METOI0M

[Ipunnun Mertopa. Bce com a30THOWM KHUCJIOTBI XOPOIIO PAaCTBOPUMBI,

IIO3TOMY OlipenejyieHrne HUTPATOB MOXXHO IIPOBOOUTDH B BOJIHOM BBITSI)KKe. B ocHoBe

MeTO/1a JIeXXUT peakIus ¢ TUCyIbdodeH0I0BON KUCITIOTOM:

3 HNO3 + CsH3;0H(HSO3), — CsH,OH (NO,)3 +2 H,SO4 + H,O

nucyinbdodeHonoBas [IMKPUHOBAsI KUCJIOTA

KHCJIOTa
CGHon (N02)3 + NaOH — CGHZ (N02)3 ONa + Hzo

IIUKpaT HaTpusl

[Ipy B3aMMOJIEMCTBUM HUTPATOB C AUCYJIbPOPEHOJIOBOU  KHUCIOTON
obpa3yeTcsl IMKPUHOBas KUCJIOTa (TPUHUTPODEHOIT), KOTOpast B IeJIOYHOM Cpefie
obpa3zyeT COJib, OKPAIIIMBAIOIIYI0 PaCTBOP B >KeJIThIM 1IBET.

HucynbdodeHnosioBasi KUCIOTa IIPU OIpeJle]leHUH HUTPATOB BIIEPBbIe Oblla
npuMmeHeHa ['pannBanieM u JIspky B 1885 r. 1 m0o3TOMYy 3TOT MeTOJ TakXKe 4acTo
Ha3bIBalOT MeTosioM [ panBans-JIsoxy.

Xon_ aHanuza. HaBecky mouBbl 20 T MOMECTUTb B KOHUYECKYHO KOJIOY

emkocTbio 250 — 300 min u pobaButh 1,0 — 1,5 r rumnca. Ipuwmure 100 mn
IVWCTWIIMPDOBAHHOM BOJIbI U B30Q/IThIBAaTh B TedeHuWe 5 MuH. llomydyeHHyro
BBITSDKKY IPOQUIBTPOBATh Yepe3 CKiIaadareli GuibTp. B papdopoByro yanieuky
MOMeCTUTh 25 MJT GUJTbTpaTa U MOCTaBUTh BLITIAPMBAThL Ha BOASHYIO OaHIO.

[locie BbINIApHMBAHKS CHATHb YallledyKy C CyXMM OCTaTKOM W J1aTh ei
OXJIAIUTHCS. 3aTeM B 4Yallleuky NpwinTh 1 mul nucynbdodeHoI0BOM KUCIOThI U
TIIATEJIbHO pacTepeTb CyXOM OCTaTOK C KUCJIOTOW CTeKJITHHOM I1aJI0YKOM.

P dCTHUpdHHKE CjleyeT IIPOBOAUTD He TOJIBKO Hd CepeJliHe 9dllledYKHW, HO U 110 bokaMm
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ee, rae ocaaka He BuAHO. C 3TOro MOMEHTAa CTeKJISIHHAas IajoyKa OCTaeTcs B
Yalieyke JI0 KOHIIA paboTHhl.

[locne o6paboTky 4dariedyka AoipkHAa moctositb 10 MuH, 3aTeM Tyda
npwivBatoT 10-15 M AUMCTWIMPOBAHHOM BOJbI, CMAyMBasi BCIO IIOBEPXHOCThb
yaredykd. Copepxkumoe 4variedkd HeWTpanusyloT 20 %-ubiM pactBopom NaOH
v KOH 1o nosiByieHust yCTOMYMBOM XKeJITOM OKPACKHA paCTBOPA U KOHTPOJIUPYIOT
110 U3MEHEHHUIO OKPACKU KPaCHOM JIaKMYCOBOM OYMaKKU Ha CHUHIOIO.

OxpanieHHbI PacTBOP M3 4YallledYKU IlepeHeCTH B MepHYI0 K0JIOy eMKOCTBIO
100 My, OOMBITH dYallleyKy BMeCTe C ITaJIOYKOM 3-4 pasa JUCTULUITMPOBAHHOHN
BOJIOM, pUOAaBJIsist 3TY BOAY K OCHOBHOMY pacTBOpY. {omuTh coiepkumMoe KoJObl
IUCTWIIMPOBAHHOM BOJIOM JI0 METKU U TIIATEJIbHO MlepeMelaTh.

Ha kosiopumeTpe omnpeAensitoT ONTUYECKYIO TNIOTHOCTh PacTBOPA, MPU 3TOM
MOJIB3YIOTCS. CUHUM CBeTOPUIBTPOM C obsacThio cBetonpomnyckanus 400 — 450
HM. Pacuer copepxaHvs HUTpaTHOTO a30Ta B pacTBOpe IPOBOJST IO
COCTaBJIEHHOMY KaJIMOPOBOYHOMY I'paduKy.

06 obecrie4eHHOCTU CeJIbCKOXO3SMCTBEeHHBIX KYJIbTYP MHHEpaJIbHbIM a30TOM
CY[ISIT, MCIIOJIb3Y$l TIOKA3aTeJsIu, prMBe/IeHHble B Tabuuile 2.
Tabsmna 2. [llkana obecriedeHHOCTH pacTeHWH MUHepalbHbIMUA popMaMu

a30Ta ¥ MOTPeOHOCTU TMOJIeBbIX KYJIbTYP B a30THBIX yao0peHUsix (1o ['amM3uKOBY,

1981)

WnTepBanbl cofiep>kaHus a30Ta, MI/KT [TorpebHocT OpueHTHp
b PacTeHuH OBOYHbBIE
O6ECHe‘IUEHHOCTb N-NOs N-NOs N-NOsz + B 03Bl
pacTeHuit a30TOM (0-20 cv) (0-40 cv) N-NH4 yaobpeHusx BHECeHUs
-20 cm -40 cm
(0-20 cm) a30Ta,
Kr/Ta
OyeHb
OdeHb HU3KaAsS <10 <5 <10 60-90
CUJIbHAA
Hu3kas 10-15 5-10 10-20 CunbHas 45-60
Cpenuss 15-20 10-15 20-40 Cpenusis 30-45
Bricokas >20 >15 >40 OTtcyTcTBYyeT 0
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4.2. MemoO0vut onpedeneHus nodBudicHbix hopm pocopa u kanusn

dochop M KamMi B TOYBe IIpeJICTaBJIeHbl PA3jIMYHbIMU (GOpMaMU U
COeIMHEHUsIMU, KOTOpble He PAaBHO3HAYHBI MO0 CBOEM JIOCTYIHOCTH [Jisi MATAHUS
pactennii. llom MONBWXXHBIMM COEUHEHUSIMM B arpoOXWMHHU [OAPa3yMeBaloT
MOYBEHHbIA KA U GocPaThl, KOTOPble HEIIOCPeICTBEHHO MOTYT MOTPeOIIsIThCS
pacTeHUsIMH, a Takxke Te (GOPMbI, KOTOpPble OBICTPO IepexoisST B IOYBEHHbIN
pacTBop.

Bribop Meroma s ompepeneHds MOABUXXHBIX ¢opM docdopa U Kalus
3aBUCUT OT TUMNA TOYBbl. JTU METO/Abl Ppa3IUYAIOTCS 3KCTParupyroImMu
pactBopaMu (pacTBOpaMH, C IIOMOIIbIO KOTOPBIX W3 TIOYBBI M3BJIEKAIOTCS
coenuHeHuss ¢ochdopa UM  KaiMsl), COOTHOIIEHWEeM MeXAy TIOYBOM U
3KCTParupylolyM pacTBOPOM U BpeMeHeM 3KCTPAKIUU (Tabit. 3).

Tabsnna 3. OcHOBHBIE MeTO/IbI OTpeJielleHus MOABMXXHBIX GopM docdopa u

KaJIkd B I1I049YBAX

[TouBbl ABTop Okcrparupy | CooTHolIeHHe Bpems
MeTona IOILIUI [104YBa : pacTBOp BO3/1eMCTBUA
pacTBop
1:5 mna BabantniBaroT B
Kucinble: noazonucrsele, MHHepabHbIX TedyeHue 1 MuH,
Kupcanon
JIePHOBO-TIO/I30JIUCTHIE, 0,2 1. HCl | ropusonroB nous; 1 | orcrauBaor 15
AT
TOpdSIHbIE TOPHU30HTHI : 50 st ToppsiHBIX | MUH
TOPU30HTOB
Cepble jiecHbIe U B3banTeiBatoT B
yepHO3eMbl (KpoMe Yuprkos 0,5 H. TeyeHue 1 dyaca
1:25
KapOOHATHBIX ®.B. CH;COOH U OCTaBJIAIOT Ha
TOPU30HTOB) 18-20 yacos
Kap6onaTHbie: Bsb6anteiBatloT B
KapOOHaTHBIE TedeHWe 5 MHH
Mauurux 1%
YepHO3eMBbl, 1:20 M OCTaBJISIIOT HA
b.IL (NH4)2CO3
KaIlITAHOBLIE IIOYBEI, 18-20 gyacoB
Cepo3eMbl U JIp.
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HDI/IHHI/IH JAHHBIX METOAOB 3aKJIF0YaeTCs B TOM, YTO ITOJABHXXHBIU (1)0C(1)Op 141

KaJIMA  IlepexOfsT B  BBITSDKKY, H3 KOTOporM dochop  olpenessieTcs
$OTOKOJIOpUMETPUYECKH, A KaJukd — MeTOJIOM IIJlaMeHHOM (OTOMETpUH.
Omnpenenenue ¢ocdopa OCHOBAHO Ha TOM, UYTO B KHUCIOH cpelle docdaTbl mpu
B3aMMOJIEMCTBUM C MOJIUOJaTOM aMMOHHUS 00pa3yoT (pocPopHOMOIMOAEHOBYIO
reTepoIOJIMKUCIIOTY (H3[PMo1,040]), KOTOpass  IIpd  BOCCTAHOBJIEHUU

IBYXJIOPHUCTBIM OJIOBOM O6p83y€T KOMIIJIEKCHOEe CcoeJruHeHHne CHMHero 1iBeTd.

Omnpenenenue noaBMAKHBIX GopM ¢ocdopa u Kaaus 0 MeTOXY
KupcanoBa
JlaHHBI MeTOJ WCIIOJIb3YyeTCs IUIsl  OlpefielleHHs ITOABWXXHBIX  (HOpM
dochopa M Kanusg B KHUCIBIX I10YBAX: MOJ30JIUCTBIX, [1ePHOBO-IIOA30JIMCTHIX.
H3Bneuenre noasmxHbIXx GopM docdopa 1 kanus npoBoaurcs 0,2 H. pacTBOpoM
COJISIHOM KHWCJIOTHI IIPA COOTHOIIIEHUM IT0YBBI K pacTBopy 1 : 5 11l MUHepaIbHbIX
ropu30HTOB 104B U 1 : 50 171 TOppSIHBIX TOPU30HTOB.

Xopn_aHamu3a. HaBecky mouBbl 10 T momemiaroT B KOHHYECKYIO KoJiOy u

npwiiBatoT 50 M 0,2 H. pactBopa HCIl. CopepxvimMoe ko0JjiObI B36QITHIBAIOT B
TedeHre | MUH, OTCTauBalOT 15 MUWH, CHOBAa B30OAITHIBAIOT U QGUIBTPYIOT
COJlep>KUMOe Yepe3 CKIaA49aTbld PUIIbTP.

Omnpepenenue noaBuxHOTo docdopa. B MepHyio komby nHa 100 M

MoMeIawT 5 M GuibTpaTa, IPWIUBAT 4 M 2,5 %-HOro pacTBopa MoyMbjaTa
ammonust (NH;)sMo;0,4 B cepHOM KucIOoTe M mnepeMemuBaioT. CojiepKuMoe
KOJIOBI JIOBOJISIT /10 METKU JUCTWUIMPOBAHHOW BOJOW M A00aB/ISIIOT 6 Karesb
pactBopa JaByxjiopuctoro osioBa SnCl,. [losBnsiercs cuHsE — OKpacka,
MaKCHMaJibHasi WHTEHCUBHOCTb KOTOpOM TmposiBiseTcss depe3 10 MuH. 3aTeM
MIPOBO/ISIT KOJIOPUMETPHUPOBaHHWE PACTBOPA, MCIOJIb3ysl KPaCHbIM CBETODUIIBTP C
obnacteio cBerornponyckanuss 600-750 HM. C mnoMoIIbl0 KaIMOPOBOYHOIO
rpadUKa OIpeJeNiIIoT KOHIleHTparuio ¢ocdopa B HCCIeAyeMOM pacTBOpe U

PAaCCUYHUTBIBAIOT COAEPXKaHHe c])occpopa B I1IO4Be.
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Onpesenedye MOJABMXKHOTO KaJlMsl. OHpe,HEJIEHI/Ie KaJlvsd IMPOBOJAT M3 TOI'O

ke ¢wibTpata Ha IUIaMeHHOM ¢QoToMeTpe, UCIONb3Yys CBETOPUIBTP C
MaKCUMYMOM IIPOIyCKaHUsI cBeTa B obisactu 766-770 M. CopepxkaHue Kaiuvs
OIpeJieNIIIOT C TIOMOIIbI0 KanubpoBouHoro rpaduka. [anee BemyT mepecueT Ha

CogepKaHue IIOABHU>KHOTI'O KaJIvd B II0YBe.

Omnpepenenue noaBMAKHBIX GopM ¢ocdopa u Kaaus 0 MeTOxy
Yupuxosa
Meton ucnonb3yercss Ijisi omnpejesieHUs TMOABWXHBIX ¢opm docdopa u
KaJIUS B CephIX JIECHBIX MIOYBAX M YepHO3eMax (KpoMe KapOOHATHBIX TOPHU30HTOB).
H3Bneuenre noasmxHbIXx GopM docdopa 1 kanus npoBoaurcs 0,5 H. paCTBOPOM
YKCYCHOW KMCJIOTBI [P COOTHOIIIEHUH TIOYBHI K pacTBopy 1 : 25.

Xon aHanmuza. HaBecky mouBbl 4 T mOMeIalOT B KOHHYECKYIO KOJIOy u

npwiiBatoT 100 mi 0,5 H. pactBopa CH3COOH, B36anTeiBatoT B TeueHue 1 4aca u
octaByisitoT Ha 18-20 4vacos. [locie 3TOro BBITSDKKY B30ANTHIBAIOT U PUILTPYIOT,
orOpaceiBasi niepBble nopuuu ¢uibTpara. [lomydeHHsld GpuiibTpaT HOMKeH OBITH
COBEPILIEeHHO NIPO3paYyHbIM.

Omnpepenenue docdopa. B mepuyio konby nHa 100 mn momectutrs 10 mi

dbunbTpaTa, NpUIMBAIOT 4 M 2,5 %-HOTro pacTBopa MOJiMb/laTa aMMOHHS B CEpPHOM
KdcjaoTe U nepeMemmBaioT. CojepxuMoe KOJIObI  JOBOISAT JO METKHU
JTVCTUUIMPOBAHHOM BOJIOM M J00aBISIIOT 6 Kamlelb pacTBopa ABYXJIOPUCTOIO
ooBa SnCl,. [IlosiBnsiercs cuHsis okpacka. Yepes3 10 MuH pacTBoOp
KOJIODUMETPUPYIOT,  MCIOJb3ysl  KpPacHbIA  CBeTOPWIBTP C  0OJacThio
ceeronpornyckanuss 600-750 BmM. C mnomonpilo KalruOpoBOYHOTO Trpaduka
OIIpeeNISIFOT KOHIeHTpanuio ¢pocdopa B UCCIIeyeMOM pacTBOPe M PaCCUUTHIBAIOT
conep>xanue ¢pocdopa B ITOYBe.

Onpepenenue kanus. OmnpejeyieHWe Kaiusi TMPOBOAAT Ha IJIAMEHHOM

¢doromerpe. CollepkaHue Kajlvisl OIPefeNIIIoT C IIOMOIIBI0 KaJIMOPOBOYHOIO
rpaduka.

J:[aﬂee BeyT IiepeCdeT Ha Coaep’KdHKe ITIOJABUXHOI'O KaJlks B II0YBe.
20



Omnpenenenue noagBMKHBIX GopM ¢ocdopa u Kaaus 0 MeTOXY
Mauuruna
JlaHHBIE MeTOJi WCIIOJIb3yeTCsl i OlpeJleJieHrsl TOJBUXKHBIX  (popM
dochdopa ¥ Kaimmusi B KapOOHATHBIX II0YBaxX: KapOOHATHBIX YepHO3eMax,
KallITAHOBBIX IOYBaX, Cepo3eMax, Oypo3emax u Ap. H3BiieueHue MOJBUXKHBIX
dopm docdopa u Kanmus MpoBoaUTCS 1%-HBIM pacTBOpOM KapOoHaTa aMMOHUS
IIPYA COOTHOIIIEHWH MTOYBHI K pacTBopy 1 : 20.

Xop aHanuza. HaBecky MOYBBI 5 I IOMeIIAIOT B KOHHUYECKYIO KOJIOy U

npuiuBatloT 100 M 1%-woro pactBopa (NH),COs. CopmepxrimMoe KOJOBI
B30A/ITLIBAIOT B TeyeHWe 5 MHMH U ocraBiagioT Ha 18-20 wacos. 3areM cHOBa

B30QITHIBAIOT U QUIBTPYIOT.

Omnpepniesienne 1oaBWXXHOTO docdopa. B mepHyro konby nHa 100 M
nomeriaroT 30 M1 duIbTpaTa, TPUIKMBAOT 4 Mit 2,5 %-HOTO pacTBopa MoJub/iaTa
aMMOHMST U TepeMemnuBaloT. Copepxkumoe KOJIObI JIOBOJAT JO METKHU
JTVCTUUIAPOBAHHOM BOJIOM W 100aBIsIOT 6 Kameidb pacTBopa ABYXJIOPUCTOIO
osoBa SnCl,. I[locne mosiBeHusi cuHerl okpacku, depe3 10 MuH omnpepnenstor
ONTUYECKYI0 IUJIOTHOCTb pacTBopa Ha d¢ortokojopuMerpe. C  MOMOIIbBIO
KaJIMOpOBOYHOTO TpaduKka orpeJiesisitoT KoHIleHTpaluio docdopa B HUcciielyeMoM

pacTBOpe M PacCYUTBIBAIOT Cofiep kaHue pocdopa B IoUBe.

Onpepnenenve MOABMXKHOIO Kanus. Kamumii onpefienisiioT U3 MOJTy4eHHOM
BBITSDKKM Ha IjlaMeHHOM doTtomerpe. . C MOMOIIBI0 KaTMOPOBOYHOTO rpaduka
OTIpeJieIIIOT ~ KOHIIeHTPAIlMI0 Kajusd B MCCIeyeMOM pacTBope, 3aTeM
PaCCUYUTHIBAIOT COJIepKaHUe KaJjiks B TIOYBe.

[TomyyeHHble pe3yJbTaThl IO COJIEPXKAHUIO B II0YBe IMOABWXKHBIX GOpM
dochopa W KamMsg OIEHHMBAIOT 110 Tabiuie 4 W [IeJlaloT BBHIBOABI 00

00ecIieYeHHOCTH CeJIbCKOXO03MCTBeHHBIX PACTeHUN JJaHHBIMU 3JIeMEeHTaMU.
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Tabmuma 4. I'pynmupoBka mOYB TI0 006eCIIeYeHHOCTH IOJIBMKHBIMU

dopmamu pocdopa U Kajusi, MI/KT

ObecnieueHHOCTD Meton aHanu3za
pacTeHui no KupcanoBy | mno YUupukoBy | mo Mauuruny

P,0s

Odyenb HU3KaAs <25 <20 <10

Huzkas 26-50 21-50 11-15

Cpennsis 51-100 51-100 16-30

[IoBbIIeHHAS 101-150 101-150 31-45

Bricokas 151-250 151-200 46-60

OdyeHb BbICOKAs >250 >200 >60
K;0

Odyenb HU3KaAsS <40 <20 <100

Huzkas 41-80 21-40 101-200

Cpennsis 81-120 41-80 201-300

[ToBbImIeHHast 121-170 81-120 301-400

Bricokas 171-250 121-180 401-600

OdyeHb BbICOKAs >250 >180 >600

Bomnpocs! 111 caMocToATeILHOI PadoTHI

1. IToHsTHE O MUTAaHWU pacTeHUM (BO3AYIIIHOE ¥ KOPHEBOe).

2. XIMU4YeCKUM COCTaB pacTeHUH. MakKpo-, MUKPO- U YJIbTPAMUKPO3JIEMEHTHI.

3. cDOprI COeJIMHeHWH, B KOTOPLIX PACTeHHA IIOITIOIIAI0T 3JIEMEHTLI IINTAHHWA.

4. BnusHye yCIOBWM BHEITHEM Cpellbl HA MOCTYIJIEHWe MUTATeIbHBIX BeIeCcTB B

pacTeHwusl.

5. KakoBa ponb azora, docdopa u kanusi B )KU3HHA paCTEHUS ?

6. Kakue dbopmbl azoTa, docdopa v Kasust SIBISIOTCS JOCTYITHBIMU JIJIsl PACTeHUH ?

7. HazoBure MeTOObl oOIlpedesieHrnda MKWHepaJIbHbIX Cl)OpM d30Ta B IIO4YBe H

MIPUHITUIIBI JJAHHBIX METOJIOB.
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8. /laiTe moHsiTHe MOABXKHBIM popMaM ¢pocdopa U Kasus B rnouse. Kakue Gpopmbl
JAHHBIX 3JIEMEHTOB B II0YBE OTHOCSAT K MOJIBMKHBIM ?

9. Kakue Meropnnl oripefiesieHds] MOJBWXHBIX (popM ¢ocdopa Kajaus B IOUBE
VICIIOJIb3YIOTCS U JIJIS1 aHAJIM3a KAKUX [I0YB OHU Mpe/IHa3HAYeHbI.

10. B yeMm 3akIto4aroTCs MIPUHIMIIBI OIIpeiesieHus: TTOABUXXHBIX ¢dopM ¢ocdopa u

KaJis?

Bonpocs! 115 TecTpoBaHus

1. Kakve u3 mepeuymcrieHHbIX (GOpPM Kajvsg B II0YBE COCTABIISIIOT OCHOBY ISt
MIATAHUS] PACTEHUIA?

A. Kamuii MuHepasos; b. OOMeHHO-TIOTIOeHHBIN; B. Kamuit
opranuveckuii; ['. BomopactBopumsbiii; /1. Heo6MeHHO-TIOTIIOIIEHHBIMH.
2. Kakoe coenunenne ¢dochopa Harubosiee TOCTYITHO /Jisi pACTeHUH ?

A. Caz (POg);

b. Ca(H;PO4),;

B. CaHPO,
3. KakoBa cTeneHb HaCHIIIEHHOCTH [TI0YB OCHOBAHUSIMU Y YePHO3eMOB?

A. 20-40%; b. 40- 60%; B. 60-80%; I'.80-100%; . 100-120%.
4. KakoBa rinybrvHa OTOOpa IOYBEHHBIX 00Opa3lloB BECHOW [IJis ONpejeieHus
HUATPATHOI'O a30Ta?

A. 0-20 cm B. 20-40 cm

b. 0-50 cm I'. 0-20, 20-40,40-60, 60-80, 80-100 cm
5. Kak HasbIBaeTcs Imporecc IOTepyd IIOYBEHHOTO MHWHEPAaJbHOTO a30Ta Mo
CBODOOTHOTO a30Ta U ero OKUCJIOB B @aHA3POOHBIX YCIOBUSIX?

A. Hurpuduxamnms; b. Jlenutpudukamus; B. HMmmobwimzamus; I
Ammonudukanus; /1. Mobunuzarus.
6. B xako# nociie[JoBaTeIbHOCTH yObIBaeT JOCTYITHOCTb GoCchaTOB KaJbIs?

A. Ca (H,POy),, CaHPO4, Caz(POy)y;

b. Ca (H;POy),, Caz(PO4);, CaHPOy;

B. Cag(PO4)2, Ca (H2P04)2, CaHPO4;.
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I'. Caz(POy4),, CaHPO,, Ca (HyPOy)y;

7. YKaXuTe OCHOBHbIE (l)OpMI)I MHHepaJIbHOI'O a30Td B II04YBe:

8. Kak HasbiBaeTcsi obpasel] OUBbI, OTOMpPAEeMbIi C 3JIeMeHTAapHOI'0 y4acTKa MpU
MIpOBeJIeHUH arPOXHUMUYEeCKOro 00Ccaeq0BaHus?

A. Cpennuii

b. O6muin

B. CmermanHbIi
9. Kakum MeTofioM B MIOYBE MOKHO OIpe/ieJIuTh COoJlep>KaHre HUTPATHOTO a30Ta B
noyse?

A. JucynbdodeHonoBbi

b. C peaktuBom Heccnepa

B. Meton riiaMmeHHo pOTOMETPUN

I'. Banamo-monmubnaTHBIN MeTOoI

10. B xakux equHuIlax U3MepsieTcsl Cofep>KaHre MOJIBUXXHBIX (pOPM 3JIeMEHTOB B

noyse?
A. Kr/100 t; b. Mr/m;
B. Mr/kr nousur; I'. Mr-3kB/ 100 r 110YBHI.
11. Kakum Metosiom ompepensitoTcss — NOJABKKHbIe ¢dopMbl  ¢pocdopa B

HeKapOOHATHBIX YepHO3eMax:

A. Ilo KupcanoBy; b. Ilo YupukoBy; B. Ilo Mauuruny; I. Ilo
®panneccony; /I. [Io Tpyory.
12. YTo noHMMaeTcs 10f], TEPMUHOM «IIOJIBH>KHBIE GOChaThbD) TTOUBHI?

A. PacTtBopuMBIe B C/1abbIX KUCJIOTaX ¥ CUJIbHBIX 1IeJI0YaX;

b. PacTBopuMbIe B BOJie U CJIaObIX KUCIOTaX;

B. PacTBOpuMBIe B CUIIBHBIX 1IeJI09aX U BOJIE;

I'. PacTBopuMBIe B BOJie U CJ1abObIX IIeJioyax;

H. PaCTBOpI/IMI)Ie B CWJIBHBIX KHMCJIOTAX 1M CHUJIbHBIX IIIejIo4dax.
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13. I[lo pmaHHBIM arpoOXMMHYECKOr0 IaClopTa MOJisi B IIOYBE COJEPXKUTCS
noaswxHOro ¢gocpopa 120 Mr/kr nouBbl. CKOMBKO KT /Ta COCTABJIsIeT 3alac 3TOro
3J7IeMeHTa B IaXOTHOM CJioe?
A. 200 xr/ra; b. 275 kr/ra; B. 360 kr/ra; I'. 400 kr/ra; [I. 600 kr/ra.
14. KakuM MeTOoflOM B IIOYBE MOXXHO OTpEeNe/IUTh COJiepyKaHhue aMMOHHUHHOTO
a3oTa B Mo4Be?
A. ucynbdodeHonoBbIn
b. C peaktuBom Heccrnepa
B. Metoa niiamenHou potomMeTpun
I'. Banamo-mMoimuOmaTHBIN MeTO.I
15. Kakvm MeToJIoM omnpefessitoTCs MOABMKHBbIE (GOpPMBI Kaaus B J€PHOBO-
MOA30/IMCTHIX MMOYBAX:
A. Tlo Kupcanony; b. Ilo YupukoBy; B. Ilo Mauuruny; I'. Ilo
®panneccony; /. [Io Tpyory.
16. B mouBax Kakoro rpaHyJIOMeTpUYeCKOro COCTaBa COAEPXKUTCS OOJIbIlle Kalus?
A. CynecyaHbIx;
b. JIerkoCyrJIMHUCTBIX;
B. CpenHecyTiiMHUCTBIX;
I'. TsxenoCyryIMHUCTBIX;

. 'MTMHUCTBIX.
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5. KAMECTBEHHBIV AHAJIN3 MUHEPAJILHBIX YIOBPEHUN

3a/iaueli KaueCTBEHHOTO aHajM3a SIBJISIeTCS ompefeseHue BUjia U (GOpMbl
MUHEpPAJIbHOTO yHOOpeHHs] C IIOMOIIbI0 HEeCKOJIbKMX HPOCTBIX KayeCTBeHHBIX
peaKIyid.

KauecmBeHHbiMU  SIBITISIFOTCSL TaKWe peakIMM, KOTOpble COIPOBOXKIAKOTCS
KaKM-HUOYJlb BHeIIHUM 3¢Q@deKToM (BbIIaJieHUeM OCaJKad, BblIeJeHrueM
ra3000pa3HbIX BellleCTB WM U3MeHeHWeM OKpACKU IJIaMeHU WJIM aHaJIM3U3yeMoro
pactBopa). B mabopaToOpHBIX yCIOBHUSIX HauOOJIbIllee paclpOCTPaHeHHe MOTYYUIIn
peakiuy, IPOUCXOJsIIMe B pacTBopax. 1| — 2 r wucciegyemoro yaoOpeHUs
pPacTBOPSIIOT B MPOOUPKe C AUMCTAUIMPOBAHHOM BOJOM M NPWIMBAIOT HECKOJIBKO
Karejab HeoOXOJIMMOTro peakTHBa. HekoTopble kaueCTBeHHbIEe PeaKIIUU ITPOBOJST C
CyXUMH yaoOpeHHUsIMM, HallpuMep, MOBeJleHre yIo0peHus Ha pacKajieHHOM YTJie,
npoba Ha OKpalMBaHKe IVIAMEeHU WJIM Peakilvs Ha BCKUIIaHHWe OT KUCJIOTHI.

KadecTBeHHBIV aHamM3 OOBIYHO CBOAMUTCS K OOHApPYXXEHHUIO KaTHOHOB M

AHMOHOB, NPUCYTCTBYIOIIUX B aHAJIM3UPYyeMOM Yy 00peHuHn.

5.1. KauecmBenHblie peakuuu Ha KAMUOHbBL
OCHOBHBIe KaTHOHBI, BXOJAIIMe B COCTaB MUHEpalbHBIX yaobpenuit: NH,",
Na", K', Ca”".
KauecTBeHHOH peaknueil Ha KaTMoH aMmoHusi NH,  sBigercs peakims co

1eJI04bI0:
NH," + NaOH — NH; 1 + H,0 + Na*
3anax

Il o6Hapy-xenns katroHoB kKamua K u Hatpus Na' ucnonbsyior npoby Ha
okpaivMBaHve IuiaMeHd. Cyxoe ynoOpeHHe Ha IPOBOJIOYKE BHOCAT B IUIAMSI
COMPTOBKM M Hab/IO[aloT M3MeHeHWe OKpackd muiameHd. Katuoner K
OKpAIIMBAIOT IIaMs B GHOJIeTOBLIH IIBeT, a KATUOHBI Na' — B JKeJIThIIA.

KaueCTBeHHO# peakIMell Ha KAaTHOH Kanmblus Ca’’ SIBJISeTCS peakiysi CO

I11aBeIeBOKHCIILIM aMMOHHEM:
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Ca”*" + (NH,),C,0s — Ca C,0, | + 2 NH,"
OesbIi 0caziok
5.2. KauecmBenHble peakuuu Ha AHUOHbBL

OCHOBHbIE aHUWOHBI, BXOJISIIMEe B COCTaB MHUHepalbHbiX ynoopenuii: NOs,
CI', SO, H,PO,, HPO,”, PO,*, CO5”.

Hurpar-uon NOs B cocraBe yaoOpeHHi OOHApy>XWBalOT C TMOMOIIIbIO
mudpenwiamrHa  (CgHs);NH. Peaknuio 1npoBogsar  ciieyonM  o0Opa3om.
PactBopoMm ynmobpenuss cmayuBaiOT QUILTPOBAJIbHYI0 OyMary ¢ KamaioT
HECKOJIbKO Kallejb pacTBopa JudeHuIaMUHa, KOTOPbIA B MPUCYTCTBUM HUTPATOB
JlaeT WHTEHCHBHO CHHee OKpalliuBaHWe. JIpyrodl KadyecTBeHHOW peakilved Ha
HUTpAT-UOH SIBJISIETCS TOBeJleHHWe YyI00peHHss Ha pacKaJieHHOM YTJie — CeJIUTPhI
BCIIBIXHMBAIOT U OBICTPO CrOPAIOT.

KauecTtBeHHOM peakiiveii Ha xjiopui-uoH Cl siBJisieTcsi peakiiusi C HUTPATOM
cepebpa:

CI' + AgNOsz — AgCl | + NO5
6enbiii 0caziok
Ilist onpenesnenvst Cynbgar-uoHoB SO,° B pacTBOpe MOJIBb3YIOTCS peaKIiyedl

C XJIOpPUJIOM bapus:
SO,* + BaCl, — BaSO, | + 2CI
Oernblii 0caiok
KauecrBenHnoi peaKuHeﬁ Ha OJHO3aMellleHHble W JIByX3dMellleHHbIe
docdarbl gBISIETCS peakiusi C HUTPATOM cepeOpa, NPU 3TOM 0Opa3yloImecs

¢docdars! cepebpa OKpalIMBaOT paCTBOP WIK OCA/IOK B XKeJITHIM [IBET:
HPO,* + 2AgNO; — Ag,HPO, | + 2NO5
JKeJITBIA 0CafIoK
YT0o6Bl pa3nuuuTh OJIHO- U JAByX3aMellleHHble ¢ocopbl (Harpumep, MpU
onpejiesieH aMmmodoca U nruammodoca) Heobxoaumo orpefenuTb pH BoHOTO
pactBopa ynobpenus. PactBop opHO3amenieHHBIX (POCPaTOB HMeeT KUCIYIO
pPeaKkIMio, a JIByX3aMelleHHbIX — HeWUTpalbHYyI0. Tpex3amMelneHHble ¢ochaTel B

BOJZie He PaCTBOPUMBI, II0O3TOMY He JdIOT HUKAKWUX XdPdKTEPHbIX peaKL[I/If/'I.
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2- .
Hanmvune kap6onaT-uoHOoB CO3” B ymoOpeHMM peakiiiel BCKUITAHUS IIpU
1n006aBJIeHUN COISTHOUM KUCJIOTHI:

COs* + 2HCl — CO, 1 + H,0 + 2CI
BbIIe/IeHHe

Iy3BIPHKOB T'a3a

5.3. Pacno3naBanue MuHepantsHbix yooopeHuii

[Tonb3ysch cxemoM paco3HaBaHUsI MUHEPAJIbHBIX y00peHui (IpuioxeHre
1), pazpaboTaHHOM Ha OCHOBE BBIIIEIIEPEYUCIIEHHbIX KaueCTBEeHHBIX peakIvH,
CTYIIleHT ompeJielisieT IpelJio>KeHHble 00pa3ibl yJI00peHW U BefeT 3alllCh 110

cienytoien popme :

dopma
Hassauue,
No . PactBo-
Buernmii Brmmomnusemele | HaGmmromenvs XHUMH4YecKas
obpa3 PUMOCTD B
BUJI peakIu U BBLIBOJbI dbopmyra
na BOJIe
yaoOpeHus
1
2
3
4
5

OO1enpuHATbIE COKpallleHHble O0003Ha4YeHus yI0OpeHUM TpuBelleHbl B

NIPWIOXKEeHUH 2.

Bomnpocs! 111 caMocToATeILHOI padoTHI
1. 3HaueHMe NpOBeieHMs aHa/IU3a yI00peHnH.
2. [IpuHiune! Kinaccupukanuu yaoopeHun.
3. OCcHOBHBIE CBOMCTBA U 3HaUeHHe YJ00peHuH.

4. JlaiiTe MOHATHE KaUeCTBEHHOW peaKITuH.
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5. KauecTBeHHBIe peaknMsi Ha KaTHOHbBI W aHWOHBI, BXOJdIIWe B COCTaB
yI0OpeHuH.

6. Kitaccudukanus a3oTHbIX yO0OpeHuH.

6. AMMUaJyHasl CeJIMTpa, ee CBOMCTBA U IIPUMEHeHHe.

7. MoueBMHa, CBOMCTBA U [IPUMEHEeHUe.

8. HarpueBas v kasblivieBasi CeJIMTPa, CBOMCTBA ¥ IPUMeHeHue.

9. AMMoHMIiHBIe YI00peHus.

10. Kimaccudukaryst pochopHbIX ya0OpeHuw.

11. TIpocToit u aBOMHOM cyniepdocdar.

12. TlperunuraT, ToMaciuiak, obecpTopeHHbIN docdar.

13. ®ochopuTHas Myka, CBOMCTBA U IPUMEHEHUe

14. BzaumogietictBre pochopHBIX yI00peHul C TOYBOM.

15. Knnaccudukanus KaauiHbIX yA00peHUH,

16. XJIOpUCTBIN KalWii, ero CBOMCTBA U IPUMeHeHHe.

17. CepHOKUMCIIbIV KaJlMi, CBOMCTBA U IIPUMeEHEeHUe.

18. 3os1a kak ynobpenue.

19. B3auMoieiicTBUe KQJIMMHBIX YI00pEeHU C TTI0YBOM.

20. Knaccudukanmsi KOMIUIEKCHBIX yA0OpeHUsixX (CII0>KHble, KOMOMHUPOBAHHbIE U
CMelllaHHbIe).

21. JxoHOMMYeCKOe, 3KOJIOTUYeCKoe Y arpoTeXHUYeCcKoe 3HaueHre KOMIIJIeKCHBIX
yA0OpeHui.

22. Ynobpenus, cojiep>kanue 60p, MapraHell, Me/ib, MOJIMOJIeH, ITMHK U JIpyrue
MHUKpPO3JieMeHThl. [IpreMbl 3pPeKTUBHOTrO NprMeHeHrs: MUKPOYI00peHuH.

23. 3HaueHMe OpraHUYeCcKuX yAOOpeHWH B TMIOBBIIIEHUH YPOXXaWHOCTH
CeTbCKOXO3SIMCTBEHHBIX KYJIbTYP U COXPAaHEHUH TUIOJIOPOIVS IOYBHI.

24. OcHOBHBIE BUJIbI OPTaHUYECKUX YI00peHuit U UX TpUMeHeHue.

BOIIpOCI)I AJI TeCTHPOBAHHUSA

1. VYcraHoBuTe COOTBETCTBUE COJiep>KaHUe JeWCTBYIOIEro BelecTtBa, %
HA3BAaHHBIM a30THBIM Y/I00pPEHUSM:
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1. AMMuayHas cenuTpa A.82%

2. Cynbdar aMMOHUS b.46%
3. MoueBuHa B. 35%
4.HatpueBasi ceivrpa ['21%
5. AMMuak 6e3BOIHBIN . 16%

2. YcraHOBUTe COOTBETCTBHE CO/iepXKaHWe JeHCTBYIOIero BelllecTBa, Yo
Ha3BaHHBIM POCHOPHBIM YI0OPEHUSIM:

1.Cynepdocdar mpocroi A. 45-49 %
2. Cynepdocdar 1BoMHOU b. 19-21 %
3. [Ipenunurat B. 19-30 %
4. dochoputHas Myka . 41,2%

5. ObecdTopennsiii pocdar 41,2 . 34-36 %

3. YcraHOBUTEe COOTBETCTBHE CoOjiepXkaHHWe JIeMCTBYIOIero BelllecTBa, %
HA3BaHHBIM KaJIMHWHBIM y100pEHUsIM:

1.Kanmuit XJ10prCThIi A. 12-15%
2. Cynbdar kanus b. 40%
3.CUILBUHUT B. 48%

4. KanmmitHasi coiib I'. 60%

4. Ha xakux no4Bax, Haubojee apdpexktrBHa PpochopuTHasi Myka?
A. TonbKo Ha KUCJIBIX TTOYBAX;
Bb. Tonbko Ha HIeJIOYHBIX TTI0YBAX;
B. Ha Bcex Tumnax 1ous;
I'. Ha BbIIIIeJI0Y€HHBIX Y€PHO3EeMaX;
J1. Ha conoHIieBaThIX IOYBaX.
5. Kakue 13 nepednciieHHbIX yA00OpeHUH SBISIOTCS PU3N0IOTMYeCKH KUCIBIMU ?
A. Ca (NOs)y;
b. NaNOQOg;
B. (NH4);SO0y4;
I'. KCly;
1. CO(NHy),.
6. Kakue u3 rnepeyrciieHHbIX YI00peHul SIBIISIOTCS PU3NOTIOTUYEeCKU
eJIOYHBIMU?
A. Ca (NOg)y;
b. KNOg;
B. (NH4)2S0y;
I'. KCly;
1. CO(NH2),.
7. BomHBIMU pacTBOpaMU KaKUX a30THBIX yAOOpeHH POBOJAT BHEKOPHEBbIe

MOJIKOPMKHU ?
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A. AMMMaYHOW CEeJIUTPHI;
b. MoueBUHHI;
B. KasnbiueBoi ceuTphl;
I'. Cynbdara aMMOHHUS.
8. Kakas ¢pusmonornyeckast peakiivsi KajblIKeBOM W HATPUEBOM CeTUTPHI?
A. lllenounas;
b. Kucnag;
B. Crauana kuciag, II0TOM IeI04Had;
I'. CHauana mieso4yHas, IOTOM KHUCIIas;
. HertpanbHas
9. Ykaxwute pacTBOpuMbIe B BoJie pocdopHbie yaoOpeHus:
A. Tlperunurart;
b. ®ocdopuTHas Myka;
B. Cyniepdocdat nmpocTout ¥ JBOMHOM;
I'. O6ecpropennsbiti pocdar;
J1. Tomacuuak.
10. YkaxuTe pacTBOprMMBbIe B CJIa0bIX KUCJIOTaX GpocdopHble yaoOpeHus:
A. Ilpenunurar;
b. ®ocdopuTHas Myka;
B. Cyniepdocdar npocrois;
['. ObecdTopennsiit pocdar.
11. Ykaxure docdopHbie y0OpeHUs pacTBOPHUMbIE TOJIBKO B CWJIbHO KUCJIBIX
cpenax:
A. Tlperunurar;
b. ®ocdopurtHas mMyka;
B. Cynepdocdar npocToii;
I'. O6ecdropennsbiti pocdar;
J1. Tomacmuak.
12. Kakue wu3 mnepeuyucieHHbIX (OCHOPHBIX YIOOpPEHUM BBIMYCKAIOTCS B
IpaHyIMPOBaHHOM dopme?
A. Tlperunurar;
b. @ocdopuTHas MyKa;
B. Cynepdocdat npocToit ¥ IBOWHOMH;
I'. O6ecdTopennsbiti pocdar;
J. Tomacuiak.
13. Ha kakux nouyBax Haubosee a¢dextrBHa hocdhopuTHas MyKa?
A. ToJIbKO Ha KUCJIBIX ITI0YBaX;
b. Tonbko Ha HIeJIOYHBIX ITOYBAX;

B. Ha Bcex Tumnax 1ous;
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['. Ha BbIIIIeJI0Y€HHBIX Y€PHO3EMAX;

. Ha cosioHIleBaThIX 1o4yBax.
14. Kakoii KaTHOH, BXOJISIIIIAN B COCTaB MUHEPaJIbHbIX yI00peHUi, OKpaIiBaeT
m1amMst B GHUOJIeTOBBIN 1BET?

A. Ca”

B. Na"

B.K'

I. Fe’
15. Kako¥i kaTHoH, BXOJISIIINN B COCTaB MUHEPAJIbHBIX yI00peHUi, OKpaIlliBaeT
IUIaM{ B JKeJITBIN I1BeT?

A. Ca*

B. Na"

B.K"

I.Pb"
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6. BOITPOCBI JIJI1 ITIOAIOTOBKU K KOHTPOJILHON PABOTE

1. [lonsiTve o muTaHUK pacTeHui. Bo3yiiHOe ¥ KOpHEeBOe NUTaHKe.

2. DIJIeMeHTHBIN COCTaB pacTeHMd. OpraHoreHHele ¥ 30JIbHbIe 31eMeHThl. Makpo-
Y MUKDO3JJIEMEHTHL.

. @YHKIMY YTJIeBOJIOB B paCTEHUSIX.

. DYHKIIMY )KUPOB B PaCTEHUSX.

. @yHKIIMM OEJIKOB B pACTEHUSIX.

. MexaHU3MBI [IOCTYIJIEHUS TMTaTeJIbHBIX BEIleCTB Yepe3 KOPHHU.

. PaKTOpBHI, BIMSAIONIYE Ha NOIJIONIeHYe ITUTaTeIbHbIX BeleCTB.

. Ponb a30Ta B XXH3He1esTeIbHOCTH PaCTeHUH.

© 00 N Oy Ul B~ W

. Posib pocdopa B xu3HenesTenbHOCTU paCTEeHUMN.

10. Posib kanust B )XU3HeAes I TeIbHOCTHA PaCTeHUH.

11. Ponb cepsl U Kanblys B )KU3HU PaCTeHUH.

12. Posib Maruus u »ejie3a B >KMU3HU PaCTEHUM.

13. 3nauenre MonubaeHa 1 KobasbTa 1J1si paCTeHUH.

14. 3HaueHrie MeJiy M IIMHKA JJIsI pAaCTeHUH.

15. 3Hauenure 60pa ¥ Mapraiia Jjjisi paCTeHUH.

16. OT60p 00pa31oB MOYBBI U MOATOTOBKA UX K aHAJIU3Y

17. OcHoBHBIE HOPMBI MUHEPAJILHOTO a30Ta B IIOYBE M METOJIbl UX OIpeJleJIeHUs]
(Ha3BaHUS U NIPUHIIUIIBI METOJIOB).

18. ®opmbl Ppocdopa u kanus B nouse. [loaBrkHbIe GopMbl pocdopa 1 KaIusl.

19. Metonbl omnpepneneHus TOABMXKHBIX GopM ¢pocdopa M Kajiusi B Pas3yIMuHbIX
MOYBax (Ha3BaHWS M IIPUHITUII METO/IOB).

20. OcHOBHBIe CBOWCTBA U 3Ha4YeHKe yA00peHUH.

21. Knaccudukanus y100peHui.

22. KadecTBeHHBIe peakilds Ha KAaTUOHbBI W aHWOHBI, BXOASIIME B COCTaB
ya00OpeHuii.

23. Knaccudukarus a30THBIX yJ100peHuH.

24. AMMuayHas ceJliTpa, ee CBOKMCTBA U IIpMeHeHHe.
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25.
26.
27.
28.
29.
30.
31.
32,
33.
34.
35.
36.
37.

MoueBrHa, CBOWMCTBA ¥ IPUMEHEHHe.

AMMoOHUIMHBIE yA0OpeHwusl.

HarpueBas v kasiblieBasi CeIMTpa, CBOMCTBA U IPUMEHeHUe.
Kitaccudukaryst pochopHbIX yaobpeHUH.

[Tpocroii v nBoMHOM cyniepdocdar.

[Tperunivrar, ToMaciiiak, obechtopensbii pocdar.
dochopuTHasi Myka, CBOMCTBA U IIPUMeHeHre
BzaumoperictBue dbochopHbIX yaobpeHuit C TOYBOM.
Kitaccudukaryst KaTuiHbIX YI00peHui,
BzanmopericTBre KaTuWHBIX yI0OpeHui C OYBOM.
XJIOpPUCTBIV KaJluK, ero CBOUCTBA U IIPUMeHeHUe.

CepHOKHCIIbIM KaJlui, CBOMCTBA M IIPHMeEHEeHHe.

Krnaccudukanus KoOMIIeKCHBIX yOoOpeHUsix (ClI0>KHble, KOMOMHUPOBAHHbIE U

CMelllaHHbIe).

38. YnobpeHusi, cojiep>kaHue OOp, MapraHell, MeJlb, MOJIMO/JEeH, [IMHK U JIpyTrue

MUKpOayieMeHTHl. [Iprembl 3¢pdeKTHBHOrO IpUMeHeHrs: MUKPOYA00peHHi.

39.

3oJia Kak yjobpeHue.

40. Jlo3bl, criocobbl M CPOKHA BHECEHHS! a30THbIX, (GOCHOPHBIX, KAIUWHBIX M

KOMILJIEKCHBIX Y0OpeHui 110/l OCHOBHbIE ITOPOJIHI.

41. Ilytu nossitiieHyst 3¢pdeKTHUBHOCTH OCHOBHBIX BUJIOB YI0OPEHUH,

42. SKOHOMI/I‘-IGCKOE, IKOJIOTHU49eCKOe U arpoTexHrn4eCKoe 3Ha49eHHe KOMIIJIIEKCHbIX

yI00OpeHuH.
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7. CHUCOK PEKOMEHJYEMOM! JIUTEPATYPEI
OcHoBHas 1uTEpaTrypa

1. drogun, b. A. Arpoxumus : yueOHuUK 1y1s BY30B / b. A. droaun, HO. I1. 2Kykos,
B. U. Ko63apenko. — 5-e uzn., crep. — Caukr-Ilerepoypr : Jlaub, 2025. — 584 c.
— ISBN 978-5-507-52372-6. — TekcT : 31eKTpoHHbIN // JIaHb : 3J1eKTPOHHO-
oubmoreunas cucrema. — URL: https://e.lJanbook.com/book/448739. — Pexxum

OOCTYyIIa: OJId aBTOPHU3. I10JIb30BaATEJIeH.

JlonmotHUTeIbHAS JIUTepaTypa
1. Kiiumenko, H. H. ®usuonorus pacrenuit : yuebnoe nocobue / H. H. Knumenko.

— Wpkytck : Upkytckuii 'AY, 2022. — 103 c. — TexcT : anexTpoHHsbid // JlaHs :

3JIeKTPOHHO-OMOIMOTeYHas cucTeMma. — URL:
https://e.lanbook.com/book/300128. —  Pexum [pocTyma: il aBTOPMS.
I10JIb30BaTeJIel.

2. IzanaroB, C. X. Arpoxumus : y4eOHUK st By3oB / C. X. JI3aHaroB. — 2-e

u3f., crep. — Cankr-Iletepbypr : Jlauwb, 2024. — 376 c. — ISBN 978-5-507-
47486-8. — Tekcr : amekTpoHHBIM // JIaHb : 37€KTPOHHO-OMOIMOTEeYHasT CUCTeMa.
— URL: https://e.lanbook.com/book/382325. — Pexum nocrymna: Jjisi aBTOpUS.

oJIb30BaTeJIeH.
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[Ipunoxenue 2
CokpariieHHble 0003HaYeHUs y100peHun
Naa - aMMOHMI a30THOKUCIIBIN
Na - aMMOHHUI CePHOKUCITBINA
NmMm - Mmo4yeBUHa
Nc - cesiutpa HaTpreBas
Nck - cenitpa kanueBas
Nckiy - cenuTpa KajblieBast
N11 - mmaHamMuz KanbIus
NBa - BoJIHBIN aMMHaK
No6a - 6e3Bo/iHbIN aMMHaK
Pc - cynepdocdat npocTton
Pcr - cynepdocdar rpanyiMpoBaHHbIN
Pcn - cynepdocdat aBorHOM
Pm1 - nperuniuraT
Po¢ - obechdropennsbiit bocdat
P - dochoputHas myka
P - pocdarnuiak
JNA® - nuammodoc
HA®K - nuammodocka
KA® — kapboammodoc
Kx - kanmuii XJ10pucThid
Kc - kanuii cepHOKUCIIBIN
Kkc - kanuiiHas cosb
Pam - ammodoc
Pnam - nuammodoc
H® - nurpodoc
@M - pocdat MOUEBHUHBI
H®K - murpodocka

HA®K - autpoammodocka
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HA® - sautpoammodoc

[IDPA - nommudocdaT aMMOHUS

M®A - metadpocdar aMMOHUS

M®K - metadocdaT kanus

H - HaBo3

THK - Topdo-HaBO3HBIN KOMIIOCT

TMAY - Topdo-MuHepaabHOe aMMHavYHOe YI00peHue
TAY - Topdo-ammuayHoe ynooOpeHue

KA®K - kapboammodocka
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MurtpakoBa AHHa ['puropreBHa

MHWHEPAJIbHOE ITMTAHUE PACTEHHH

MeTO)II/I‘IECKI/Ie YKa3dHUA JJIA JIa60paTOpHO-HpaKTI/I‘IECKI/IX 3aHATHMH,

CaMOCTOSITeJIbHOM Y KOHTPOJIBHBIX PabOT

[leyaTaeTcst B aBTOPCKOM pefaKIuu
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