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B metoamueckoM mocoOuM M3JI0KEHBI METOMBI MO OMPEeeNICHUI0
(U3UKO-XMMHUYECKUX CBOMCTB MOYB U COAEPIKAHUSI DIIEMEHTOB MUTAHUS
B HHUX, a TaKXe XUMHUYECKOIO COCTaBa pACTEHUH M OCHOBHBIX
MoKa3aTelsiel KauecTBa paCTEeHUEBOTYECKON TTPOTYKIIHH.



PexomennoBano Y4eOHO-METOAWYECKMM COBETOM HHTyIICKOTO
rOCyapCTBEHHOTO YHUBEPCHUTETA

BBEJAEHUE

Jnst MOJIy4eHUs CTaOUIILHOTO YpOBHS YpOKaHOCTH
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYpP HAAJEKAIEro KauecTBa CIEeUaTHCThI
arpOHOMUYECKOr0 MPOQUIIA TOKHBI 3HATH YCIOBUS BbIpAIIMBaHUS U
MYTH UX PETYIUPOBAHMUS.

U3 Bcex (akTopoB, BAMSIONIMX HAa pacTeHus, Hauboiee
perynupyemblii — mouBa. I[loaToMy B cybOcTpaTax, Ha KOTOPBIX
IUIAHUPYIOT ~ BO3ZAENbIBAaHHE  KYyJIbTYyp, HEOOXOAMMO 3HaTh HX
arpoxuMuyeckue M (U3NKOXUMHYECKHE TI10Ka3aTelH, HCIOIb3yeMbIe
TaK)Ke MpH pacyere 103 MEIHMOPAHTOB, OPraHMYECKUX U MUHEPATbHbBIX
ynoOpeHuii, HEOOXOIUMBIX IJs HOPMAaJbHOTO POCTa, pPa3BUTHUS
pacTeHMi U NOBBILIEHUSI (COXPAHEHHUS) TUIOAOPOIUS TIOYBBI.

CrenuanucTsl CebCKOr0 X0351UCTBA CTPEMSITCS. HE TOJBKO IMOJYYUTh
OIpe/ICNICHHBI YPOBEHb YPOKaHOCTU KYJIbTYPhl, HO U KauE€CTBEHHYIO
OPOAYKIMIO,  XapaKTEepHU3YIOIIYIOCS  KOMILJIEKCOM  IOKa3aTesew,
onpeAensoomux e€ LEeHHOCTb M Ha3HauyeHHe. 3HaHUE 3JIEMEHTHOIO
COCTaBa PacTEHUM IMO3BOJSET OMPEACIUTh MOTPEOHOCTh MOCIEAHUX B
3JIEMEHTax MUTAaHUS U IPOBECTH MPU HEOOXOJUMOCTH CBOEBPEMEHHYIO
MOJIKOPMKY.

[Ipe’xxne yem MNPUCTYNUTH K BBIIOJIHEHUIO J1a0OpaTOPHBIX pador,
HEO0OXOUMO O3HAKOMMTHCS C MpPAaBHJIAMU TEXHUKU 0€30IaCHOCTU INpPHU
paboTe B arpoXMMHUYECKOW J1abopaTOpHH, BHUMATEIbHO H3YYHUTh XOJ
AQHAIUTUYECKOM  paboThl, XHWMHYECKYI0 Tocyay, JabopaTtopHoe
obopynoBaHue W MPUOOPHI, HEOOXOIWMBIE JISI BBIMOJHEHUS TaHHOU
paboThl, U C MOPAIKOM 3amucH B TeTpajsax. PaboraTs B maboparopuu
HY>KHO B XajiaTax, a Py BBITIOJHEHUH HEKOTOPHIX PabOT U B MepuaTKax.



3anuce aHanm3za B paboyeil TeTpaau MPOBOAUTH B CIEAYIOIIEH
MOCIIe0BATEIHHOCTH:

- IpUHIMIIA METOJa;

- obopynoBaHHe, MOCYAa, PEaKTHBBI; - KPAaTKOE OMHCAHUE XOJa
paboTHI;

- BBIYHCICHHE pE3YyJIbTAaTOB (IIPH HEOOXOAMMOCTH MOCTPOCHHE
KaIMOPOBOYHOTO Tpaduka); - BEIBOJIBI.

OCHOBHBIE ITPABUJIA TEXHUKU BE3OITACHOCTU B
YYEBHOM ATPOXUMHUYECKOM JIABOPATOPUH

Coznanue  HEOOXOIMMBIX  YCIOBUH  paboThl B y4yeOHBIX
arpoOXMMHYECKHX JIA00OPATOPHUSIX, CTPOTOE COOIIIOICHIE TPABUI TEXHUKU
0€30MTaCHOCTH W METOJIUKH TPOBENEHHS aHAIN3a SBISIFOTCS OCHOBHOM
HPENOCHUIKON NPEAYIPEkIeHUS HECUACTHBIX CITy4aeB.

B arpoxmmuueckux nabopaTopusx He paspemiaercs paborath 0e3
cnenoaexapl. B momemeHusx nabopaTopuH 3ampermaeTcs KypHTh,
IIPpUHHUMATL IMMUILY WJIW XPAaHUTb IMPOAYKTBI IMHUTAHUA, 3arpOMOXKAATH
paboune CTOJIBI MOCTOPOHHUMH IPEIMETaMH, TPOMKO pPa3rOBapHBAThH
WIM TIO0Jb30BaThCs  panuonpubdopamu. Jl1oO0H 1mIyM OTBiIEKaeT
BHUMaHHE paloTaromero B JA0OpaTOPUM M MOXET MPHUBECTH K
OLIMOKaM MJIM HECYACTHBIM CITydasiM.

[Ipu pabore ¢ KHCIOTaMHM U IIEIOYaMH HEOOXOAMMO CcoOOIHOAaTh
cnenyomue npasuna. PacrapuBanue (13 OyTbuliel B CKIISTHKH) KPEMKUX
KHCJIOT, IIeJIOUell ¥ aMMHMaKa OCYLIECTBISIOT C MOMOIIbI0 CH(OHOB, B
3alIUTHBIX OYKaX, PE3WHOBBIX IepuaTkax, ¢apTyke U carorax.
KoHLeHTpUpOBaHHBIE KUCIOTBI W JApPYrHe JeTyuyue IKUAKOCTH
NEPECINBAIOT TOJBKO B BBITAXKHOM HlK&(i)y

[Ipy  HWCMONB30BaHMM  KOHLEHTPUPOBAHHBIX  KUCIOT  JUIs
NPUTOTOBJICHUS PACTBOPOB BO M30EKaHUE UX DPa3OpBI3TUBaHMUS IpU
HarpeBaHWU TMPWINBAIOT KUCIIOTY B BOAY, a HE HA000pOT.

['panynupoBaHHYIO (TBEpIYIO) ILENOYb PACTBOPSIOT B (apdopoBoit
YaliKke NpU IOCTOSTHHOM NepeMelIMBaHuM M oxyaxaeHun. Ocolas
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PEIOCTOPOKHOCTh HEOOX0UMa TpU paboTe C TOPSYMMHU KUCIOTaMHU U
HIeJI04aMu.

[IponuTeie KUCIOTHI CMBIBAIOT BOAOW M HEUTPAIU3YIOT COJOM WIIH
MEJIOM JI0 IIPEKPAICHHS BCKUTIAHUSI.

SIMOBUTHIE BEIIECTBA, €IKHE U JIETyYHE KUAKOCTH OEpyT ¢ MOMOIIBIO
IWIMHAPOB WM THUIETOK, CHAOKEHHBIX CHEUUATBHBIM 3a00pHBIM
YCTPOHCTBOM (PE3WHOBOM TPYIICH, IITTPUIIEM ).

HeponycTiMo HMCHONb30BaHUE OTKPBITHIX 3JIEKTPOHArPEBATEIbHBIX
npuOOpoB, CIHUPTOBBIX M Ta30BBIX TOpPENOK Hpu pabore ¢
JIETKOBOCIUIAMEHSIOIMMUCS BELIECTBAMH. 3alpelIacTCsl XpaHEHHE B
1a00paTOpUAX JETKOBOCIUIAMEHSIOIINXCS JKUAKoCTel (OeH3uHa, a¢dupa,
aneToHa ®W Jp.) B KOJMYECTBE OOJIbIIEM, 4YeM HEOOXOJUMO JUIsS
BBITTOJIHEHUSI TEKYIIeH paOboThl. XpaHAT UX B TOJICTOCTEHHBIX CKJISTHKAX
C MPUTEPTHIMH MPOOKAMHU B BHITSKHBIX MIKa(ax, yJaJIeHHBIX OT OTHS U
o0orpesa. Kareropuuecku 3arpeniaeTcs BBUTUBATh
JIETKOBOCIUIAMEHSIOIINECS KUAKOCTH B KaHanuzanuwo. OtpaboTaHHBIE
KUJKOCTU COOMPAIOT B CIEUATIbHYIO TePMETHUECKU 3aKPBIBAIOIYIOCS
Tapy, a B JajbHEHIIeM B 3aBUCHMOCTH OT HX IIEHHOCTH OO
pEereHepupyoT, IN00 CXKUTaroT B OE€30IIaCHOM MECTE.

3ampenaercss OCTaBIATh Oe3 MpHcMOTpa paboTaroliue Mpudopbl €
JIETKOBOCIUIAMEHSIOIIMMUCS U B3PhIBOOIIACHBIMHU BEIIECTBAMH, Ta30BbIE
TOPEJIKHU, CETEBBIC AaHATUTUYECKHE U DJICKTPOHArpeBaTeIbHBIC TIPHOOPHI.

[TpaBuna nepBoit momouty npu padbote B 1a0OpaTopuu CleAyHOIINeE.
[Tpy MexaHWYeCKHUX paHEHMAX M MOpe3ax CTEKJIOM paHy MPOMBIBAIOT
23%-HBIM PAcTBOPOM MAapraHI[OBOKHUCIOTO Kamus uiud  3%-HbIM
pacTBOPOM MEpPEeKUCH BOAOPOJAA, Kpas paHbl Je3UHPHUIHUPYIOT
CIHMPTOBBIM PAcTBOPOM #ofa, MEpeBS3BIBAIOT CTEPHIIBHBIM OHHTOM.
[Tpu ryGokux mopesax WM PaHEHHUSX KPOBOTEUYEHHE OCTAHABIIMBAIOT
TaMIIOHOM BaTbl, CMOYEHHBIM B 2-3%-HOM pacTBOpe XJIOpHJa Keje3a
WY NIEPEKUCH BOJIOPOJIa, M oOpalatoTcs B jeueOHoe yupexaenue. [pu
CHJILHOM KPOBOTEYEHMHU JI0 MPUXOJa Bpaya HAKJIAAbIBAIOT PE3MHOBBIN
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ITpy TemnoBBIX 0’KOrax MOPAaXEHHOE MECTO CMauuBaloT 3%-HbIM
pPacTBOPOM MUTHEBOW COJIBI MIIM MapraHIIOBOKHUCIIOTO KaJlKs, TIOCIIE Yero
CMa3bIBalOT Ma3bl0 OT O0KOI'OB M HAaKJaAbIBAIOT MOBA3KY. Jlydmee
cpeacTBo i npuMouek - 96%-ublil >THNOBBI cnupT. [Ipu TsprenbIx
0JKOrax JeJIaloT TOJIbKO HPUMOYKHM M3 MapraHlOBOKHCIOIO Kaju,
HAKJIa/IbIBAIOT CYXYyI0 CTEPHIbHYIO IOBSI3KY M HAIIPaBIISIIOT HA JIEUECHUE
K Bpauy.

[lpy XUMHYECKHX OXOrax (KHCIOTaMH, UIEOYaMH M JIPYTUMH
€KUMHU BELIECTBAMU) IIPEKJE BCETO BAaTHBIM TAaMIIOHOM YHAAJSIOT C
NOPaXEHHOTO MeCTa OCTaTKH (Karuiu), MPOMBIBAIOT  OOJBIIMM
KOJIMYECTBOM BOJIbl U 00pabaThIBalOT HEUTPaIU3YIOIIMMU BELIECTBAMU
- 2-3%-HBIM pacTBOPOM MHTHEBOH COABI WM OuMKapOOHAaTa aMMOHUS
IpU MOPAXKEHUH KUCIOTOH U 2%-HBIM PAcCTBOPOM YKCYCHOM KHMCIIOTBI
IpY NOpaKEHUH 11es1oublo. [lopakeHHbIE MecTa CMa3bIBalOT Ma3bi0 OT
0’KOTOB MJIM OOPHBIM Ba3eJMHOM M HAKJIA/(bIBAIOT MOBS3KY.

[lpy mnomagaHMM €OKUX WM SIOBUTBIX BELIECTB B  OpraHbl
NUILEBAaPEHUS] HEMEIJICHHO BBI3BIBAIOT PBOTY C OMOIBIO MAJbLEB MU
1%Horo pacTBOpa MEIHOI0 Kyrnopoca (Hy>KHO IIPUHATh IPUMEPHO OAHY
CTOJIOBYIO JIO’KKY PacTBOpa) UM MBUIBHOM BOJIbI, IPOMBIBAIOT JKEITY10K
MOCTPAJaBIIEro BOJOW M JAOT MOJIOKO, aKTUBHPOBAHHBIA yrojb MU
KPEINKUH Yai.

[Ipy mnopakeHMHM DIEKTPOTOKOM HEMEUIEHHO 00eCTOYHBAIOT
MOCTPAJABIIEro MyTeM OTKIIOYEHUS pYOWJIbHUKA WIM YCTpaHEHUS
KOHTAaKTa C HUM MpPHU TOMOILIM JIFOOOr0 M30JSLMOHHOTO MaTepuala
(pe3MHOBBIX TMEpuYaTOK, MaJKM H T. I.) W TOTYAC IKe JeIaroT
UCKYCCTBEHHOE JbIXaHUE B TeueHHe 1-2 4 JJ0 Mpuxojia MeAULUHCKOTO
paboTHHKA.



1. AHAJIU3 PACTEHUU

B npomeccax JKH3HENEATEIIBHOCTH pPACTEHUM B HMX OpraHax
CO3JAI0TCS M HAKATUTMBAIOTCS OPTaHMUYECKHE BEIISCTBA - OCNKH, KUPHI,
yIIIeBOABL. B 3aBUCHUMOCTH OT KYJBTYPhl U YCJIOBHH €€ BbIpalluBaHUsA
COAEp)KAHUE ITUX BEUIECTB B YPOXKASX IOJBEPKEHO 3HAYUTEIbHBIM
konebanusM. K murarensHON 1IEHHOCTH PacTUTEIBLHOW MPOAYKIIUH, €€
KOPMOBBIM JIOCTOMHCTBAM W Kadye€CTBY NPEABSBIISIIOTCS OINPEICICHHbBIC
TpeboBaHus. B CBs3M C 3THM, M KAa4eCTBEHHOW OIIEHKH YpPOIKaeB,
BO3HHKAET HEOOXOIUMOCTh B MPOBEJICHUN MX aHaIW3a Ha COJEpKaHUE
0eNKoB, CBIPOTO MPOTENHA, KUPA, KpaxMalia, CyXHUX BEIIECTB U Jp.

AHanmM3 pacTeHW HEOOXOIUM TaKXKe JUIsi M3YYCHHUS WX MHUTAHUS,
TUATHOCTHKU TOTPEOHOCTH B  YAOOPEHUSAX, BBIMONHIS aHAIHU3BI
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pacteHuii, MOXHO OoJiee yrITyOJICHHO U3YYUTh B3aUMOICHCTBUE MEXTY
pacTeHueM, MOYBOM M yJOOpeHHeM, TeM caMbIM Oosiee MPOAYKTHBHO
WCIIOJIb30BaTh TYKHU.

1.1.0160p 00pa3u0B ¥ MOATOTOBKA UX K XUMHYECKOMY AHAJHU3Y

Hcxonnusiii oOpaser (mepBoHavdalibHast Ipoda) 6epeTcss HeOOIbITUMHI
HOPIMSIMUA M 00513aTeTbHO BO MHOTHUX MECTaxX HCCIEIyeMOro OOBEKTa.
Macca  ero  yCTaHaBIMBAeTCS  CIEUUAIBHBIMA  IPaBHJIAMH,
UHCTPYKLHUSAMH, CTaHgapTamu. JlocTaBieHHBIA B  J1a0OpaTopuio
UCXOIHBIA 00pasell CIy)KUT MaTepHaioM JIIsi 0TOOpa CpeaHei TpoObl.
[lepBoHauanbHy0 TPOOYy pAacChIMalOT WM PACKIAABIBAIOT TOHKHUM
CJIOEM Ha CTEKJIC WJIM Ha YUCTOM JIUCTE (DaHepbl U U3 MHOTHX MECT €€
O0epyT B CTEKJISIHHYI0 OaHKy WM KapTOHHYIO KOpOOKYy HeOOoJjbIlIoe
KOJINYECTBO MaTepHraa.

Cpenusisi mpoba TOCIIE€ COOTBETCTBYIOIIEH ITOATOTOBKH SIBIISIETCS
MaTepHaJIOM aHAJTUTHYECKOU TIPOOBI.

Macca aHanuTHUeCKOM TPOOBI 3aBUCUT OT KOJUYECTBA U METOJUKH
OPOBOAMMBIX ~ HccliefjoBaHMM U konebinercas ot 50 po  100r
pacturenbHoro Mmareprania u ot 200 10 1 Kr noyssl.

OtOupaercss aHanmuTHYecKas Mpoda cieayromuM o0pa3oMm: TpU
NIOMOIIM IIIATeNs] WM JIOKKA MaTepual POBHBIM, TOHKHM CJIOEM
pacnpesenseTcs Ha JIMCTKE TIISHIEBOH WM TEepraMeHTHOW Oymarw,
JETMTCSl TUaroHaIsIMH Ha 4YeThIpe YacTh. J[Ba MPOTHBOMOIOKHBIX
TPEyroJbHUKAa YOUpPAIOTCs, a  OCTaBIIeeCs  BEIIECTBO  BHOBb
pacnpenenseTcs Ha JucTKe Oymaru. Tak, MOCTymaroT A0 TeX MOp, MoKa
HE OCTAHETCS KOJIMYECTBO BEIIECTBA, HEOOX0ANMOE TS aHATUTUYECKOM
POOBKL.

OtoOpaHHasi aHanmuTHYeCcKas Mpoda MEPEeHOCHUTCS B CTEKISIHHYIO
OaHKY MJTH MTaKeT ¥ XPaHUTCS IS CIICAYIONINX aHAIN30B.



1.2. OmnpenesieHue Cyxoro BemecTsa U BJIaru

3nauenue ananu3za. AHaNU3UPYEMbIH MaTepuall, HAXOSIIMICS B
CONPUKOCHOBEHMH C BO3AYXOM, IOIJIOLIAET HEKOTOPOE KOJUYECTBO
BJark U3  BO3[QyXa. OTa IOIVIOUIEHHAas BOJAa  HAa3bIBAETCS
rurpockonuueckas. Ilpu XuMHUeCcKOM aHamu3e KOJIMYECTBEHHOE
COJIepKaHNEe TOTO WJIM MHOTO BEIIECTBA PACCUMTHIBAIOT HAa a0COIIOTHO
cyxoe BeulecTBo. [loaTOMy nepen NpoBEAEHUEM aHAIM3a ONPEIEIISIIOT
TUTPOCKOINIUYECKYIO BJary M, TEM CaMbIM, HAXOAST COAEpPKAHUE B HEM
CyXOT0 BEILLECTBA.

Ilpunyun memooa. OnpeneneHue Cyxoro BellecTBa U BJaru
IIPOBOAMUTCS BECOBBIM METOJIOM.

X00 ananuza. bepyt uucThlii 610kc. Bec ero ycTaHaBIMBalOT MyTeM
B3BEIIMBAHUS HAa aHAJIMTUYECKHX Becax AHAIMTUYECKYIO Tpoldy 2-5 T.
PaBHOMEPHO pacIpeAensioT Mo AHY Orokca. 3areM OIOKC BMeCTe ¢
KpPBIIIKONH ¥ mpoOoil B3BemmBaioT. [locie B3BemmBaHUS —OIOKC
MOMEIIAIOT B CymUIbHBINA mkad npu temneparype 100-105 °C na 4-6
yacoB. BricymieHHbIi oOpaser] nepeHocsaT B akcukaTop Ha 20-30 MuH. 1
nocie 3Toro B3BemmuBaroT. MHorga 4-6 yacoB ObIBaeT HEIOCTATOYHO
JUTSL BBICYIITUBAHUS U 00Opa3el] MOMEMIaloT B CYIIMIBHBIN mIKad erie Ha
1-2 uyaca. Ilocne »toro B3BemmuBarT MOBTOpHO. [lopsnok 3amucu
pe3yJIbTaTOB B3BELIMBAHUS U BBIYMCIICHUN:

HasBanue obpasna

Howmep 6rokca

Bec Ookca—a

Bec Orokca ¢ ucxonHoM HaBeCKOM — 0

HaBecka ananu3upyemMoro BeImecTBa - B, B= 0-a

Bec Grokca ¢ HaBeCKOI 1MOCye BBICYIIIUBAHUS — C
Bec Bnarum - e, e=0-c

Bec abconroTHO cyxoro BeliecTsa - 0, 0= c-a
[IpoueHT cyxoro BemecTBa — X
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x  =(100-y)/100
3Hasg MOPOLIEHT CyXOro BEIIECTBA BO B3SITOM HaBECKE, JErKO
BBIUMCIIUTD IIPOLIEHT TMIPOCKONINYECKON Biaru (y):

y =100 — x, te

Y-TIPOIEHT TMTPOCKOIMYECKOMN BJIATH, X-ITPOIICHT

CYXOTr'O BEIECTBA.

J1J1s1 BEIYMCIICHHSI KOJTMYECTBA TEX WIIM MHBIX BEIIECTB B CyXOW Ipode
yI00HO TOJIB30BaThCA KOOI UIIMEHTOM (IOMPaBKOW Ha COJEp)KaHHE
BOJIbI), HAa KOTOPBIH YMHOXAIOT KOJHYECTBO JAaHHOTO BEIIECTBA,
MOJTYYEHHOTO MIPH aHAIIN3E.

KoaddutimeHT BEIMUCIAIOT 110 hopMmyIie:

K = (100-y)/100, rae
y - POLIEHT TUTPOCKOIIMYECKON BIIArH.
1.3. Omnpenesienue " cpIpoii' 304161 CyXuM 030J1€HHEM

3nauenue ananuza. OCTAaTOK, IIOJy4aeMbId IIOCIE COKUTAHUSA
KOPMOB, Ha3bIBalOT "ChIPOI" 30J101, IOCKOJIBKY B HEM, KPOME OCHOBHBIX
MHUHEpaJIbHBIX 3JIEMEHTOB, COJEPKATC MEXaHUUECKUE puMecH (IIECOK,
IJIMHA U Jp.), HECTOPEBILUE YACTHUIIBl YIJIsl U IpyrHe HEOpraHW4yecKue
IPUMECH.

CopepxaHue 307161 B pAacTEHMSX JAaeT BO3MOXKHOCTb YYECTb
KOJIMYECTBEHHOE HAJIMYME HECTOPAEMOM 4YacTH B PA3JINYHBIE MEPUOJBI
pocTa, IpOCIEIUTh 32 JUHAMUKON 3071l B Pa3HBIX OpraHax, ONpeAeInTh
B 00I1IeH 30J1€ IO COCTABIISAIOLINX €€ HIEMEHTOB.

B 30;me pacTuTenbHBIX MaTEpUANOB  ONPEIEIAIOTCS  TaKue
nUTaTeNbHbIE BEIECTBa, Kak (hocop, KaJIui, KalblMii, MAarHU{ U Jp.

Ilpunyun memooda. Cxxuranue pacTUTEIbHON NpoObl B My(derabHOM
Ie4d, B pe3yJbTaTe KOTOPOrO OPraHMYeCKHE BEIIECTBA CrOparT C
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o0pa3oBaHMEM JIETY4YWX COCIWHEHUH, a B 30Ji¢ B BHUJEC OKCHIOB
OCTAlOTCSl COJIepKalllMecss B PACTEHUSAX DJIEMEHTHl MHHEPAIbHOIO
NUTaHUA. 30JIy TIPU 3TOM HA3bIBAIOT «CBHIPO», TaKk Kak B HEMl Kpome
OKCHJIOB MOTYT COJIEPKATCS COJIM YrOJbHOW KHCIOTHI, OOYTJIMBIIUECS
YaCTHUIbl OPraHUYECKHX BEIECTB, MEXAaHWYECKUE MPUMECH TeCKa U
[JIMHBIL.

Xo00 ananuza. Ha ananuTuyecKkux Becax B3BEIIMBAIOT | T BellecTBa
B CyYXOM TapHpOBAaHHOM THIJIE, TIOCJIE€ YEro THUTelb MOMEIIAIT B
mydenbHyro meus Ha 0,5-1 gac. Bo uzbexanue noreps ocdopa, kamus
U Jp. TUTENIb HE CIEAYET HarpeBaTh CUIbHEE TEMHO-KPACHOTO KaJIEHUSI.

OKOHUMB TIPOKAJIMBAaHWE M OXJIAAUB THUTEJIb B HKCHUKATOPE,
OMpEeNEeNsoT BeC  B3BemmMBaHueM Turis. [lyreMm  moBTOpHOTO
npoKanuBaHus B TeueHue 15-20 MUH. ¥ B3BELIMBAHHS YOEKIAlOTCS B
MIOJIHOM CTOPaHHUU OPraHUYECKOIO BEIECTBA.

Brrunciienue pe3ynbTaToB. BeruuciaeHue CbIpoil 305161 TPOU3BOJAUTCS
o popmye:

x =(a*100)/n, rae
X - TIPOLIEHT 30J1bI B PACTUTEIILHOM MaTepHale,
a - BEC 30JIbl B rpaMMax, H - HaBecKa
Marepuaia B rpaMMax, |
100 - nuist BBIpaskeHUS pE3yabTaTOB aHAIM3a B MIPOICHTAX.

Tab6numa 1 - TIlpumepHoe coaeprkaHue 30JIbI U OCHOBHBIX 3JIEMEHTOB
MUTaHMS B YpOXKae BaXKHEHIINX KyJIbTYp, B % K CyXoMy Becy

Kynbtypsl Bereratnphas 3ona N P20s K20
4acTh
3epHO 11,28-2,79| 2,80 0,85 0,85
HIIEeHUIA
o31Mast

coJioMa 4,86 0,45 0,20 0,90
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3epHO 1,26-3,04 | 3,00 0,85 0,60
MIIEHNIA
spoBast coJioMa 3,48 0,67 0,20 0,75
3epHO 1,23 1,91 0,57 0,37
KyKypy3a
crebnn 4,37 0,75 0,30 1,64
3epHO 2,55 2,10 0,85 0,55
STIMEHBb O3UMBIHN
cojyioMa 4,49 0,50 0,20 1,00
3epHO 2,63 450 1,00 1,25
ropox
coJioMa 3,91 1,40 0,35 0,50
I— ceMeHa 3,30 2,23 1,30 0,75
A cTeomH - 0,77 | 028 | 338
JIOLIEpHA CEHO 5,29 2,60 0,65 1,50

1.4. Onpenenenune a3ora, pocpopa u Kaaus B pacTeHusix (1o
metoay Kypkaesa)

3nauenue ananuza. Metox JaeT BO3MOXKHOCTb  ONPEIEINATH
COJIep’)KaHUE B PACTEHUSAX HEOPraHWYECKHX, PpE3epBHBIX (HopM
OCHOBHBIX 3JIEMEHTOB IUTaHUsI — HUTPATHOTO a30Ta, (hocopa u Kaaus
U Ha 3TOM OCHOBE YCTaHABJIMBATH CTENEHb MOTPEOHOCTH KYIbTYP B
ynoopeHusx (MoAKOPMKax).

Ilpunyun memooa. BemecTtBO 030J58I0T KOHLUEHTPUPOBAHHOU
CEPHOM KHCJIOTOM M MEPEKHCHhI0 BOJOPOJA HWIM CMECBIO CEpPHOM U
xJopHoi  kucaor. Ilocme o0305€eHMS B TOJIYYEHHOM  pacTBOpE
OTIPENIENIAIOT HIEMEHTHI 0ObEMHBIM METOJIOM.
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Xo00 pabomwr. Cxuranue. HaBecky pactutenbHoro marepuana 200
MT MIEPEHOCAT B IJIOCKOJAOHHYIO KOOy eMKOCThio 100 M M mpHIIMBaioOT
u3 OropeTku 2mi KoHleHTpupoBanHoi H2S04 n3 kanenbHUIBI 3 Karum
XJIODHOH KHCIOTBI W OCTOPOXHO TEepeMeNnBalT. B  pe3ynbrarte
peakuuu HaBecka pacTBopsiercs (eciauw nepruaponis cimabee 30%, To
peaxiusi HAUMHAETCS TOJIbKO MPU HATPEBAHUH).

[TapamiensHO BeayT "XOJIOCTOE CXKUTaHHE'" Takke, HO 0e3 HaBECKH
aHAIU3UPYEMOI0 BEUIECTBA.

Janee craBaT KOJIOy HA DSIEKTPUYECKYIO IUIMTKY M HArpeBarOT
pPacTBOp 10 MOSBICHUS TYCTBIX OCTBIX MapOB BOJBI C CEPHUCTHIM T'a30M.
[Tociie 3TOrO CHUMAOT KOJIOY C IUIUTKHA, HEMHOTO OXJIAXIAoT,
nobasmsitor 0,5 M mepruApois BHOBH  HarpeBaroT.  Ormepamuio
MOBTOPSIOT, MpWIMBas 1-2 Karum Neprujposis A0 TeX Top, IoKa
KUJKOCTh HE CTaHET OCCIBETHON (HA JHE MOXET OBITh HEOOJBIION
0CaIoK).

[Tocne oxnaxaeHus B KOIOy [H00aBISAIOT HEMHOTO  BOJBI,
MEPEeMENINBAIOT COIEP)KUMOE U MEPEHOCAT B MepHYI0 Kooy Ha 100 mi,
OTIOJACKUBAIOT €€ HECKOJIKO pa3 U CIUBAIOT JKUIKOCTh B TY e KOJOY.
3areM J0JIMBAIOT BOJIOH 10 METKH H MIEPEMEITUBAIOT.

Omnpenenenue azora. OtOuparoT W3 KojaObl 2 M pacTBopa u
MEPEeHOCAT B MeEpHYI0 Kouly emkocTbio 50 mi. JlonmBaroT Bojoi
npuMmepHo 10 40 My, m00aBISOT 2 MJ pacTBOpa CETHETOBOM COJH,
MepeMeNInBaloT, 3aTeM MPUINBAIOT U3 OIOPETKU MpU MOMENINBAHUH 2
w1 peaktuBa Heccnepa, 1onuBarOT BOJON O METKH U Cpa3y TIIATEIBHO
nepeMenmnBaoT (Mpy  IJIOXOM TEepeMelIMBaHUU  pacTBOp OyaeT
MYTHBIM). Uepe3 5 MHUH, pacTBOp MPOCMATPUBAIOT Ha (HOTOKOJIOPUMETPE
C CHHUM CBETO(QUILTPOM B KIOBETE C paboueii qimuHoi 20 Mm

Jlns pacdera pe3ynbTaTOB FOTOBAT KaTMOPOBOUHYIO KPUBYIO. bepyT
5 TpPOHYMEPOBAHHBIX MEPHBIX KOJIO eMKOCThIO 50 M U JAOOaBISIOT B
HUX BO3pacTaroliee KOJUYECTBO 3TAJIOHHOTO pacTBopa Ha a3ort: 0, 3, 6,
9, 12 mi1, yTO COOTBETCTBYET cojepxkaHuIo azoTa B Mr Ha 50 mu: 0, 0,006,
0,12 0,18 0,24. [JoGaBnsitoT Takke MO 2 MJ PacTBOpPa «XOJIOCTOTO»
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onpeneneHusi (4ToObl BBIPOBHATH COCTaB C UCHBITYeMbIM). [lanee
IMOCTYIMAKT TaK K€, KaK OIMNCAaHO BBIIIC. Ilo MOJIYYCHHBIM OaHHBIM
CTpOsIT TpaduK (BpeMsi OT BpEMEHU OH HYKJACTCs B MPOBEPKE, MOKHO
1o ogHOW KoHIeHTpanun). [lo rpaduky HaxomaT copepKaHue a3oTa B
MI' B KOJIODUMETPUPYEMOM PacTBOPE, T.€. B 2 MJI BBITSKKU. Konuuecto
a3zoTa B % BBIYHCIISAET 1O hopmyie:

x=(c*V*100)/V1, e

X - coziep:kanue a3ora B %o,

C - KOJIMYIECTBO a30Ta, HAWEHHOE 110 rpaduKy B Mr, V- 00muii 00bem
pacTBopa 1Mocie C)KUTaHUsS B MII,

V1 - obuwmii 00beM pacTBOpa, B3STOrO Il OKpPAaLIMBaHHUS B M, M -
HaBeCKa, B3sTast U1 aHaJIM3a B MT.

Tabmumna 1 - KoaddunueHt nepecuera a3ora Ha 60K

Cemena Koaddunuent

nepecyeTa Ha
OeoK
TPeYHXxH, KyKypy3Hl, 6,00
BUKH, (paconu 60008, ropoxa, 6,25

MUBOBAPEHHBIN sTUMEHS

KOPMOBOM STUMEHb, MIICHUILIBI, PUCA 5,70
JIbHA, KOHOILIH, IIOCOJTHEUHHKA 53
KYHXYTa, KJICILEBUHBI 55

Ompenenenue dhochopa. OTOUPAIOT K3 KOJIOBI C PACTBOPOM TOCTIE
CKHTaHUs 2 MJI pacTBOpa M IMEPEHOCAT B MEPHYIO KO0y eMKocThio 50

M. JlomuBaroT Bogoi mpumepHo 10 40 My, 700aBISAIOT U3 OIOPETKH 2

M MOJ'II/I6)IeHOBOFO p€aKTuBa, NEPEMEIINBAIOT, JOJMBAIOT BO)IOP'I J0
14



METKH, J00aBISIOT 3 Kalulh PacTBOpa XJOPUCTOTO OJIOBA M XOPOIIO
NEPEMEIIIUBAIOT. 3aTeM 4Yepe3 S5 MHUH. pacTBOp MPOCMATPHUBAIOT Ha
doToKOIOpUMETPE ¢ KpPacHBIM CBETO(PHIBLTPOM B KIOBETE€ C pabodeii
nrHoi 20 MM.

Jlist IpUrOTOBIICHUS KaTMOPOBOYHOTO rpaduka OepyT 5 MEepHBIX
ko0 €émkocThio 50 MII W JI00ABJISIOT BO3PACTAIONICE KOJIMYECTBO
stanorHoro pacrBopa KH2P04, conepsxamiero 0,01 mr P205 na | mi: 0,
2,4, 6, 8 mn. IIpunuBaroT 2 M1 pactBopa "X0JIOCTOro" ompeeacHusl.
Jlanee mocTymnaroT Kak OIMMCAaHO PaHee.

[To mosyyeHHBIM TAHHBIM CTPOSAT KaJIMOpOBaHHBIM Trpaduk, Ha
KOTOPOM HAaXOJiT cojepkanue Qochopa B KOJIOPUMETPUPYEMOM
pactBope. KomnuectBo ocdopa B MPOIEHTAX BBIYKCISAIOT MO TOH XKe
dopmyIie, KoTopasi IPUBOIUTCS VI pacyera a3oTa.

Omnpenenenne kanus. PacTBop mocie CKUraHUsS MPOCMATPHBAIOT
Ha T[ameHHoM (Qotomerpe. Jlns  ompeneneHuss Kalusg TOTOBST
00pa310BbIe PACTBOPHI

KCl1, comepxamme K20: 0, 0,02, 0,04, 0,06, 0,08 mr/mi. B 5
TUTOCKOJTIOHHBIX KOJIOAX MPOBOIST «XOJOCTOE» CIKUTAHUE, COICPIKUMOC

MEPEHOCAT MO OTIEIBHOCTH B 5 MepHbIX Koi0 emkocthio 100 M,
J00aBISAIOT B HHMX, COOTBeTcTBeHHO: 0, 2, 4, 6, 8 MIJI 3TaIOHHOIO
pactBopa KCl, comepxarero K20 1 Mr/ mit, 10JMBarOT BOIOW 10 METKH
Y TIEPEMENINBAIOT.

Jlns pacuera pe3yiabTaTOB MPOCMATPUBAIOT IPUTOTOBIICHHBIE
o0Opa3iioBele pacTBOpHl Ha miuameHHOM (oTomerpe. [lo momydeHHBIM
pe3ynbTaTaM BBIYEPUMBAIOT KamuOpoBouHbIM Tpaduk. ConepikaHue
KaJIUs BBIYUCIISIOT 110 hopMyIie:

x=(c*V*100)/m, rae

X - KOJMYIECTBO Kayms B %,
c - HaliJICHHOE KOJINYECTBO KaJus Mo rpaduKy B MI/MI,
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V - 00beM pacTBOpa IMOCIE CKUTAHUS HABECKH B MJI, M - HABECKa,
B3sTasl I aHAJIN3a B MT.

1.5.0npeuenelme coacpkaHusd «CBIPOro» KUpa B CEMEHaXxX
MaCJIUYHBIX KYJBbBTYP METOAOM 0663)[(]/[[)6]-[]-[01"0 ocTaTKa

3nauenue ananuza. PacTuTenbHbIE JKUPHl — LEHHBIA MPOIYKT
NUTAHUS YEJIOBEKa M JKUBOTHBIX, 3HAYUTENbHAs YacTb JKUPOB
UCTIONB3YeTCsI B TPOMBIIIJICHHOCTH, B TOM WYHCIE JIAKOKPACOYHOM.
PacTurenbHbIe KUPBI, Ha3bIBa€MbIe OOBIYHO MacilaMH, UMEIOT KHUIKYIO
KOHCcHCTeHIMI0. WX nemar Ha 3 rpymnmbl: BeICHIXaromme (JIBHSHOE,
KOHOIUISTHOE, MAaKOBOE€, OPEXOBOE); MOJTYBBICHIXAtONHE (TI0ACOIHEYHOE,
COEBOE, XJIONKOBOE, CYPENHOE); HEBBICHIXAlOIUEe  (OJMBKOBOE,
apaxmucoBoe).

Ilpunyun memooa. Merosi 0OCHOBaH Ha CIIOCOOHOCTH PACTBOPEHHUS
KUpa B OPraHUYECKUX PACTBOPUTENSX, OeH3uHE U 1p. Vcnonb3zyemble
pacTBOPUTENIM HW3BJIEKAIOT M3 PACTUTEIBHONM MpoObl HeOosblIoe
KOJIMYECTBO  JPYTrUX BEIIECTB, I03TOMY M3BJIEKAEMBIE  >KHUPBI
Ha3bIBAIOTCS «CHIPbIMU». B HaBecke HM3MENBbYEHHBIX U BBICYHIEHHBIX
CeMsIH PAaCTBOPSIOT JKUPBI U yJIAIAIOT UX BMeCTe ¢ pacTBopureneM. Ilo
yOBITM B Bece HCCIeAyeMoro obpasna CyasT O COAEp)KaHUM B HEM
KHpa.

3ananue. OnpenenuTb ColepKaHue «ChIPOroy XKHUpa B CeMEHax JbHa,
MIOJICOTHEYHHKA, Parica, COM U IPYTUX MACIHYHBIX KYIBTYP.

Xo00 pabomer. 1. TloAroToBUTH NAaKETHKH U3 00€3KUPEHHOU
¢uipTpoBanbHOM Oymaru. [IpoHyMepoBaTh €ro NpoCThIM KapaHAALIoM.
JloBeCTH MaKeTHKH JI0 MTOCTOSITHHOTO Beca (TOYHOCTh B3BEIIMBAHUS /10
0,001 r).

1. B dapdopoByto CTYynKy MOMECTUTH OKOJIO 1 T' ceMSH MacIMYHOU
KynbTypbl. HaBecky pacteperh 10 OJHOPOIHOW MacChl U OTOPOCHUTH
(mpenBapuTeNbHOE pPACTUPAHUE CEMSH IPOBOAUTCS IS MPOMHUTKH
CTYIIKH MacjoM).
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2. B dapdopoByto cTynKy HOMECTUTH OKOJIO 3 T CEMSH MacIHYHON
KynbTypbl. HaBecky pactepers A0 OAHOPOJHOW Macchl M IIOMECTUTH B
MIPEIBAPUTEIILHO B3BEIICHHBIN U MOATOTOBICHHBIA OyMa)KHBIM TaKETUK
(HaBecka U3MENIbUCHHBIX CEMSIH B MIAKETHKE JI0JKHA COCTaBIATh 1-2 T).

3. [Tlakeruk ¢ HaBecko# BHICYIIUTH B TepMmocTtate npu t = 105 °C no
IIOCTOSIHHOTO Beca (IpU BBICYILIMBAHWU IPOMCXOAUT YJIETyYHMBAHUE
M30BITOYHOHN BJIATM U3 PACTUTENBHOM MPOOBI), OXJIAJAUTh B SKCUKATOPE.
B3Becuth makeTuk ¢ HaBECKOM.

4. TlakeTuk ¢ HaBECKOM ITOMECTUTD B PHIXJIbI MapJIEBbIl MEIIOUYEK
U OMYCTUTh B OaHKY C IIMPOKHUM TOPJIOM MU TPUTEPTON MPOOKOH u3
TEeMHOI'O0 CTEKJa. 3aluTh COACPXKUMOE OaHKM Ha Y2 o0bema
neTponeiHpM dgupom niau aBuadeHsuHoM. (IIpy Hammumum anmapara
Cokciiera o00€3XHpUBAaHHE TMPOBOAST B Te4yeHHE 2-4 4YacoB).
[leprognueckn MeENIOYEK C IMAKETUKOM BCTPAXUBAIOT, PacTBOPHUTEID
CIMBAlOT M 3aMEHAIOT HOBOM mMOpUMEH, B TEYEHUE JBYX CYTOK
omepainuio MOBTOpSOT 3-4  pa3za. OOE3KUPEHHBI MaKeTHK ¢
pacTUTenbHOM MPoOOl TOMECTUTh TMOA TAry M HCHApEeHUs
pacTtBopuTelna. BeIcymuTh MakeTuk 10 moctossHHoro Beca npu t = 100-
105 °C B tedenue 2-3 yacoB, MOCIE YETrO OXJaAUTh B IKCHUKATOPE W
B3BECHUTb.

Pacuer pe3ynbraros:

Maccy «chIporo» upa HAaWTH IO Pa3HOCTH MacC MaKeTUKa C
HABECKOM /10 U MOCIIe HKCTPAKIUH.

a*100 ,
Conepxanue cpiporo” xupa, % = H

[JIe @ — Macca «ChIpOro» XkHpa, I (Macca MakeTHUKa C HAaBECKOH [0
9KCTPaKIUH, JOBEJECHHOIO 10 MOCTOSIHHOM Macchl — Macca MaKeTUKa ¢
HABECKOW MOCIe KCTPaKIHH, T); 10 dKCTpakiuu, r; 100 — nepecuér B
MPOLIEHTHI. H — HABECKA PAaCTUTENILHOIO MaTepuana

1.5. Onpenenenne 0011l KMCIOTHOCTH IJIOA0B M OBOLIEH
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3unauenue ananuza. CoaepkaHue OPraHUYECKUX KHUCIOT B CBEXKHUX
IUI0JaX M OBOILAX MMEET BAKHOE 3HAYEHHUE IIPU UX HENOCPEICTBEHHOM
UCIIOJIb30BaHUH U KOHCEPBUPOBAHUU.

Ipunyun memooda. OpraHuyeckre KHUCIOThI HM3BJIEKAIOTCSA MyTEM
30-MUHYTHOTO HarpeBaHus M3METbYCHHOU HaBECKHU c
JTUCTUTUPOBAHHOM BOJIOW Ha BonsiHoM Oane npu 800. dunbTpar myrem
tutpoBanus 0,1 HOpMaIBHBIM PACTBOPOM ILEIOYH OMpeEesieTcs oomiee
KOJINYECTBO KHUCIIOT.

Xo00 ananuza. Cpenass npoda 1mioA0B WK OBOIICH U3MENbYACTCS Ha
KYXOHHOM TEpKE U IOCJE TIIATEIbHOIO MEpEMEIINBAHNS OTBEILIUBAETCS
Ha TEXHOXMMHYECKUX Becax B TapupoBaHHOU (apdopopoii vamke 10r
Me3rd. 3aTeM HaBECKY CMbIBAIOT JUCTHILJIMPOBAHHOM BOJIOM B MEpPHYIO
konOy Iltudgra emxoctero 100Ma. OOBEM KHIKOCTH B KOJIOE JOBOISAT
npumMepHo 10 50 mit. KonOy cTaBsT Ha BOASHYIO OaHIO M BBIACP)KUBAIOT
ee 30 mun npu 800, yepe3 KakJaple 5 MUHYT B30AITHIBAIOT COAECPKUMOE
KOJIOBI JIJIS1 JTyYIIIEro B3auMOICHCTBUSI.

[Tocne oxnaxxaeHHs KHUJIKOCTb B KoiO€ JOBOJAT JIO YepThl
JUCTUIMPOBAaHHON BOJOH, B30ANTHIBAIOT U (UIBTPYIOT 4epe3 Cyxoi
¢mibTp. ITunerkoit 6epyr 50Ma GuibTpaTa, NEPEeHOCIT B KOHUUECKYIO
Kos0y eMkocTbto 250 mim u tutpytor 0,1 HOpMalbHBIM PacTBOPOM
eakoro Harpusa wid Kanus. KoHel TUTpoBaHHs YyCTaHaBIMBAKO
CIIEAYIOIIMM 00pa3oM: Ha CHHIOI JIAKMYCOBYIO OYMaXKy HAHOCSAT
KaIlIl0 AUCTUJUIMPOBAHHON BOJBI M HEAAJIEKO OT HEe- KaIull0 pacTBopa
U3 KOJIOBI JUIs TUTPOBaHUA. TUTPOBAHUE CUNTAETCS 3aKOHUYEHHBIM, €CITU
OKpacka Kpas MsTHa Ha Oymare OT KaIllld HCHBITYeMOW >KUIKOCTH
COBMAJAeT C OKpPAacKOM MATHA OT KaIlUIM JUCTWIIMPOBAHHOW BOJBI.
[IpoOby Ha mnakMyc JAenal0T C TOMOUIbIO CTEKISIHHOM MNaJIOUKH.
Boruncnenue pe3ynbTaToB aHaIu3a:

a*T*0,0067*100
X= H %, Tae
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X-o0miasi KUCJIOTHOCTh B TMPOLIEHTaX K CHIpOMYy Becy (ykaszaTh
Ha3BaHME aHAIM3UPYEMbIX II0JI0B HIIM OBOIIEH );

a-koauyectBo Ml 0,1 HOpMaJIbHOM 1I€JI0YH, U3PACXOIOBAHHON Ha
tuTpoBaHue 50 M1 BBITSKKH;

T-monpaBka K TUTPY LIENOYH;

H-naBecka mesru, coorBercTBytomas 50 mu pribTpa;

0,0067-xoxdpunreHT nepecyeTa Ha IOJTOYHYIO KHUCIIOTY.

1.7.0npenenenne caxapoB B 0BOIIaX, fAroAax M ILIOAAX IO
meroay beprpana

3nauenue ananuza. KadectBO W mumieBas IICHHOCTH OBOIIEH,
IUIOJIOB W SITOJ  ONPEACTSIOTCS  COJACPKaHMEM B HHX IPOCTBIX
JIETKOPAaCTBOPUMBIX  YTJICBOJOB, MPEICTABICHHBIX JIUCaxapuiamMu
(caxapo3oil) u  MoHocaxapugamu (QpyKTO30H M TJIFOKO30M).
CooTHoIIeHHE MEXIy COACP)KaHHUEM JUCAXapHIIOB M MOHOCAXapHI0B
KOJIeOJIeTCST B IIMPOKHX TpeAerax ¢ SABISETCS  XapaKTepHBIM
HoKaszareseM JJisi KOHKPETHbBIX KYJIbTYp.

M3MeHeHHe B COJEpKAHWM CYMMBI CaxapoB M HX OTACIBHBIX
KOMITOHEHTOB ~ HAONIOJaeTcs  NPH  ONPENENCHHBIX  YCIIOBHSIX
MHUHEPAJIIbHOTO TMTAaHUS OBOUIHBIX, STOMHBIX W IUIOAOBBIX KYIBTYP,
30HBI BBIpAILIUBAHUS U APYTHX arpOTEXHUYECKUX (PaKTOPOB.

Ilpunyun memooa. Meton beprpana ocHOBaH Ha CHOCOOHOCTH
QIBJETUAHON TPYIIBI CaxapoB B3aWMOJICHCTBOBATh C PEAKTHBOM
@denuHra W BOCCTAHABIMBAaTH OKHCh MEOH JO 3aKHCH MEHH,
BBINTAJAONIEH B BUIE OCaJKa KpacHOTo IBeTa. [Ipu mepecyere Meau Ha
caxap IMOJIb3YIOTCS SMIUPUYECKUMH TaOIUIaMU, KOTOPbIE COCTABIICHbI
TIPY CTPOTO OTIPENIEIICHHBIX YCIOBHSIX TPOTEKAHUS PEaKIUH.

Xo00 ananusza. 1IlpuroroBneHue BBITSDKKH. M3 cpeaHelr mpoObl
npoaykTa OepyT HaBeCcKy, BeJIMYMHA KOTOPOW  3aBHCUT  OT
NpEeNoiIaraeMoro  cojepXkaHus caxapoB B  Marepuane. Ilpu
UCCIIeIOBaHUU (PPYKTOB MM SATOJ HaBecka coctamisgeT 15--50 r mesru
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(MaTepuasia, M3MEIBPYCHHOTO Ha TEpKe WIM MICOpPYOKe), BapeHbs,
noBu1a, kema -- 7--8 1. Ilpu uccnegoBaHuu IPOIYKTOB, COJEPIKAIIUX
KpaxMmais (Hampumep, KiIyOHeW KapTodens, He3pelblX sI0J0K W TPyIl),
BOJIHYIO BBITSDKKY HE HAarpeBaloT Ha BOJSHOM OaHe, a caxapa U3BJICKAIOT
XOJIOHOM BOJION B Te€UeHHE | 4, 4acTO B30ANTHIBAs KOJIOY.

HaBecky KOIu4ecTBEHHO MEPEHOCIT B MEpPHYH K00y Ha 250 mi,
CMBIBasi €¢ AUCTUILIMPOBAHHON BoJoH. OOBEM HaBECKH M BOJBI B KOJI0OE
He nommkeH mpesbimath 130--150 mu. Konly BeTpsxuBaroT, 3areMm
ONPENESAI0T PEAKIUI0 COACPKUMOTO (C TOMOIIBIO HEUTpaTbHON
JaKMyCOBOM Oymard WJIM yHHUBEpCAJIbHOrO uWHAMKaropa). [lpu
UCCIICIOBaHUM (PPYKTOB W ATOJ] PEAKUUsl BBITSDKKA OOBIYHO ObIBaeT
KHCJION, IT03TOMY €€ OBOJAT 10 HeWTpanbHoi (pH = 7) ocTopokHBIM
nobasineHneM  15%-koro pacTBOpa  yIJIEKUCIOro HaTpus  (TOJ
KOHTPOJIEM JIaKMyca WJIM YHHUBEPCAIbHOTO WHAMKATOpA), TMOCIE Yero
Ko10y HarpeBaroT B TeueHue 15--20 MuH, Ha ropsdyeil BoJsHON OaHe
(80°C), yacTo BCTpsIXUBasi AJi IEPEMEUTUBAHUS COJEPKUMOTO.

KonOy oxnaxmaloT U K BBITSKKE A00aBisitoT 7--15 mu pactBopa
YKCYCHOKHCJIOTO CBUHIIA, B30alTHIBAlOT M CTaBAT Ha 5-10 muH. (s
OCaXKICHHsS] OENKOB, MUIMEHTOB, MJYOWJIBHBIX BEHIECTB, TaKkKe
o0najaroluX  BOCCTaHABIMBAIOIIMMHU  cBoiicTBamu). [losiBineHue
IIPO3PAYHOrO CJI0s KUAKOCTU HAJ OCATKOM CBUAETEIBCTBYET O IOJTHOTE
ocaxeHus. Ecau monmHoTa ocaxieHus He ObUIa JIOCTUTHYTA, B KOJOY
N00aBISAOT (KarisiMu) eme 1--5 M1 pacTBOpa YKCYCHOKHCIIOTO CBHHIIA
U B30anThIBatOT. s ocakaeHHs M30bITKa YKCYCHOKHCIIOTO CBHHIIA B
K010y npuinBaroT 18--20 M1 HAaCBIIIIEHHOTO PacTBOPA JIBY3aMEIIEHHOTO
dbocopHOKHCIOTO HATpHsI, B30ANTHIBAIOT U OCTABISIIOT Ha 10--12 MuH.
JUIsl oTcTauBaHus. [IpoBEpAIOT MOJHOTY OCaXKJIE€HUS CBUHIA, IJI YEro
[0 CTEHKE KOJObI OCTOPOXHO NPWIMBAIOT 1---2 Kamjiu pacTBoOpa
dbochopHOkuCIOTO HaTpus. Eciu B mpoO3padyHOM CII0€ KUIAKOCTH Haj
0CaJIKOM YK€ He 00pa3yercss MyTH, CUMTAIOT, YTO MOJHOTA OCAKICHUS
nocturayta. KonOy gonmBarOT 10 METKH BOJIOHM, B30anTHIBAIOT U
COJIep’)KUMOe ee (PUIBTPYIOT uepe3 OyMakHbIN CKiaauaTelidi GuiabTp. B
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¢mibTpare (ero HasbplBalOT (GUIBTPAT A) ONPEACTSIIOT COAEp)KaHHE
penyuupyroumx caxapoB. Hamo Tak momoOpare HaBECKy NPOJYKTa U
pa3BezeHne, 4TOObI KOHIIGHTPALMSl CaXxapoB B CaXxapHOM pacTBOpPE
cocrasisuia 100 mr.

BricTporo ocaxaeHusi 6€IKOBBIX, KpacsIuX U AyOUIbHBIX BEIIECTB
(Tak Ha3bIBAEMBIX, OPraHUYECKUX HECaxapoB) MOXHO JOCTUTHYTb
00pabOTKO# BBITSKKH OCHOBHBIM a30THOKHCIBIM CBUHIIOM. K 100 M
BBITSDKKY IPUOaBIISIOT 3--4 MJI pacTBOpA €KOTO HATpPa, B30AITHIBAIOT U
n00aBiAOT 4--6 MJI pacTBOpa a30THOKHCIOro cBHWHIA. OCBETIICHHE
pacTtBopa HpPOUCXOAUT B TedeHHe S5--7 MuH. [ ocBOOOXKAECHUS OT
n30bITKa CBHUHIIA K BBITSDKKE, Harpero mo temmeparypel 60° C,
NPUIMBAIOT 3-4 MJI HACBHIIIEHHOTO PAcTBOPa CEPHOKUCIIOTO HATPHUSA U
HarpeBaroT Ha BOJIIHOM OaHe mpu Toi xe TeMreparype 10 MuH.

2. Ilpoenenue anamuza: 20 cm® ¢unpTpaTa A TMOMENIAIOT B
KOHUYecKyro konoy Ha 100 eM® 1 noGasisior 20 oM peaktuBa PenuHra
| 120 cm® peaxtuBa ®enunra ll. Cogepxumoe Koa0bI IEpeMENIUBAIOT U
KUISATAT TOYHO 3 MHUHYTHI, BpeMsi 3aMeYaroT C MOMEHTa MOSBICHUS
NEPBBIX MY3BIPHKOB. [OpsAYYyI0 JKUIKOCTH W3 KOJOBI CIMBAIOT Ha
bunbTpyromui cioi yepe3 BOpoHKy broxuepa B kon0y byHzena mpu
cJ1ab0M OTCachIBaHUM, CTApasiCh OCA/I0K 3aKHCH MEJIU HE MEPEeHOCUTh Ha
¢mibTp. 3areM o0caZoK B KoJO€ MPOMBIBAIOT TEIUIOW BOAOH W
NEepepacTBOPSIOT C  TOMOLIbI  JKEJIe30aMMOHUHHBIX  KBAaclOB
(10...15¢m°), IIPU 3TOM YacTh CEPHOKUCIIOTO OKMCHOT'O JKejle3a KBAcIOB
BOCCTAHABJIMBAETCS B 3aKUCHOE:

Cu,0 + FEQ(NH4)2(SO4)4 + H,S0, = 2CuS0O, + 2FeSO, + (NH4)ZSO4 + H,0.

Jlanee BopoHKy bloxHepa ¢ (QUIBTPYIOIIUM CIOEM IEPEHOCAT B
qucTyro K00y byH3eHa u copepkumMoe Koja0bl HEOOIBIIUMHU TOPLHUSIMU
ciuBaioT Ha ¢uibTp. Ocagok Ha (QUIBTPE pa3MEIINBAIOT CTEKISTHHON
NaJloYKoi 10 MoJHOro pactBopeHus. Ocalok Ha (UIBTpPEe HE JOJKEH
HaXOJHUThCSI Ha BO3JIyXe BO H30exaHue ero okucieHus. Konly u
GuIbTp NPOMBIBAIOT TEIUIOW AMCTUUIMPOBAHHOM BOJOM JBa pasa.
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@wibTpar cpasy TuTpyroT 0,1 H pacTBOpoM mIepMaHraHara Kajius [0
NOSBIICHUST PO30BOM OKpacku (OT TMocienHedl KaruiM), CHOBa
OKHCJIAIOIIErO 3aKUCHOE JKEJIE30 B OKMCHOE

2KMnO, + 10FeSO, + 8H,S0, = K;SO, + 2MnSQO, + 5Fe; (SO4); + 8H,0

Tutp nepmaHranata Kajaus YCTaHABIMBAIOT MO MEIU, YTO JAET
BO3MOXXHOCTh ~ Cpa3y IepecuuTaThb KOJMYECTBO IOMICJIIEro Ha
TUTPOBAaHUE MEpMaHTaHaTa Kalus HA SKBUBAJICHTHOE KOJMYECTBO MEIU
(1 em3 0,1 H. KMnOs4 cootBerctByer 6,36 mMr memu). KomuyecTBo
caxapa, COOTBETCTBYIOILEE IAHHOMY KOJHYECTBY MEAM, HAXOIAT IO
AMIUPUYECKUM TaOIUIIaM.

KonnuecTBo caxapa B mpoLEeHTaX BBIYUCISIOT 1O (hopMyIie:

N

IJIe a -- KOJIMYECTBO caxapa B mpobe (00veM V,); V --
00BEM BBITSIKKH, ITOJTyYCHHBIN U3 HABECKH; V1 --
po0a BEITSHKKY (B cM3), B3siTast HA ONPEeIICHHE; M -
- Macca HaBECKU MaTepuaiia, Mr.

2 OTBOP MOYBEHHBIX OBPA3LIOB U TIMOATI'OTOBKA
HNX K AHAJIN3Y

B3siTue nmouBeHHBIX 00pa30B — OYEHb BAXKHBIM MOMEHT U €My HaJl0
yIeNnATh cepbe3Hoe BHUMaHue. Ecnu o6pa3iiel 0ToOpaHbl HENpaBUIIbHO,
TO PEe3yJIbTaThl aHAJIN30B, KaK ObI TIIATEJBHO UX HE BBIOJIHSIIN, MOTYT
MPUBECTU K HEMTPABWIbHBIM 3aKIIOYECHUSIM.

OObIYHO I  arpOXMMHMUYECKOW XapaKTEepUCTHKH IOYB OepyT
CMeIlIaHHbII 00pazer] NoYBbl Ha TIYOMHY MaxoTHOTro cios. CMeranHbIi
oOpazer; coctaBisitoT U3 5-10 MHAMBUAYaTbHBIX MOYBEHHBIX MpPOO,
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B3SITHIX PAaBHOMEPHO MO BCEH IJIOIMIAIM y4yacTKa pazmepoMm oT 5 go 10
ra. Ha opomaembix 3emisix mpoOst 6epyT 1-5 ra.

Pa3smernienne To4ek ans oTOOpa MHAMBHIYaTbHBIX MPOO 3aBHCHUT OT
KoH(purypanuu noiisi. Ecnu nose y3koe u JUIMHHOE, TO MPOOBI OepyT 10
CpeAHel IMHUM BJOJb NOJS dYepe3 ompeAelieHHble paccTosHus. Ha
KBaJPaTHOM II0JIe MPOOBI OTOMPAIOT HA MEPECEKAIONINXCS TUArOHAaJIX
WIN IPUMEHSIOT IaXMaTHOE PACIIONOKEHHE TOYEK.

WNunuBuayansHeie npoosl OepyT Oypom wmiu jonaToi. CMeranHbIi
oOpaser| TIIATeThbHO TEPEMEIINBAIOT Ha IUICHKE WM Ope3eHTe |
ymenbiaroT 10 200-500r, 3aTeM HEpechinaroT B YUCTHIA MEHIOYEK U
KJIagyT B HEr0 WM TOMEMAI0T CBEpPXy KapTOHHYIO ATHKETKY,
HAaMCaHHYI0 TPOCTHIM KapaHAamoM. B JTHKeTKe yKa3bIBaIOT
HaNMEHOBAHUE XO3AHCTBAa, HOMEp IOJIsA, HOMEp oOpasia, Jara ero
B3sATHs, (pamunus orbupasmero ooOpasen. J[locraBieHHble C MO
o0pa3ubl MOYB HY)KHO BBICHIIATh HA IJIOTHYIO OyMary M pa3MsTh
pPyKaMu BCE KOMBSI.

[ToroM, mocie BBICYNIMBAHUS, BBHIOMPAIOT MHUHLETOM I[OCTOPOHHHUE
BKJIIIOYEHUS (KOPKM, HAcCeKOMble, KaMHH M T.J.) H3MEIbUYAOT U
IIPOCEUBAIOT YEPe3 CUTO C OTBEPCTHSIMU B | MM U BHOBb pacCTUJIAIOT HA
Oymare Ui JOBEACHHUS 10 BO3AYIIHO-CYXOro cocTosHus. M3 cpemaHei
npoObl OepyT aHAIUTHYECKYIO MpoOy, KOTOPYIO XpaHAT B OaHKax ¢
npurepToit mpooxoit (10 200 r).

OOpa3ipl MOYB, NpEJHA3HAYCHHbIE JJIs OIpeJeNeHUs B HHUX
HUTPATOB M aMMHaKa, HE JOBOJAT JI0 CYXOrO COCTOSTHHS, a MPOBOJSAT
aHaJu3 B CBeXKeM BHJIE. [lOITycKaeTcs HCIOJIb30BaHUE CYXHX 00pasIoB.

2.1.0npenesieHne NOrJI0TUTEIbHOM CIIOCOOHOCTH MOYBBI

3nauenue ananuza. IlormoturensHas CIOCOOHOCTh MOYBEI — 3TO
Ba)KHEiIIee CBOWCTBO TOYBBI, KOTOpPOE HEOOXOJMMO YYHUTHIBATH B
NpaKTHUKE TpPUMEHEHHs] yIOOpeHHIl MpH OmpeAesNeHuH CPOKOB U
CIoco00B UX BHECEHUS.

23



Xumuueckaa nociomumenvnas  cnocodonocms. Ilpunyun
memooa. Dochop npu B3aMMOJCHCTBUHU C TPEXOKUCHIO MOITHOJCHA B
NPUCYTCTBUHM XJIOPHCTOTO OJIOBa 0O0pa3yeT MOJHOJECHOBYIO CHHb.
NHTEHCUBHOCTh OKpacKd 3aBUCHT OT KOHICHTparuu ¢ocdopa B
aHaM3upyeMoM pactBope. [lo H3MEHEHHI0O OKpacku pacTBopa
cynepdocdara mpuU MPOMYCKAHUU €ro uepe3 TMOUYBYy CYIIT O
norJiomeHuu Gocdopa MOIBOM.

Ilpunyun memooa. Katuon ammonusa NHst+ ¢ peakTuBom
Heccnepa oOpa3yer coenvHEHHE, OKpAlIEHHOE B OpPAaHKEBBIM LIBET.
WNuTteHcuBHOCT,  OKpacku — uccieayemoro  pactBopa  (NH2)SOs,
CPaBHMBAIOT BU3YAJIbHO C OKpPAacKOH 3TOro pacTBOpa IMPOIYIIEHHOI'O
yepe3 1mouBy. 110 M3MEHEHUIO OKpAacKH CYAAT O IMOTJIONICHWH KaTHOHA
aMMOHUSI [TOYBOM.

KobGanbTHUTpUT HaTpus ¢ KaTuoHaMu Kanusi K+ oOpasyer »kentbiit
ocaziok. [lo HaMMYMIO KENTOro 0CaAKa CyIIT O MPUCYTCTBUU KAaTHOHOB
Kanus B pactBope. CpaBHMBas KoiauuecTBO ocajka B pactBope KCI u
IpU TPOIYCKAaHWU €ro dYepe3 IOYBY CYIIT O TIOTJIOMCHUH Kallus
IIOYBOM.

Xo00 ananu3za. Yepes nouBy BO BTOPOH BOPOHKE MPO(PHUILTPOBATH
okosio 70 mit pacTBopa. B 1Be MpoOMPKU MPUITUTH COOTBETCTBEHHO S5 MIT
pactBopa cynbdara aMMOHHUS B (UiIbTpaTa U JOOABUTH B KAKIYIO 1O
0,5 mn cerneroBoil comu u 2 kamuu peaktuBa Heccnepa. CpaBHUTH
OKpAacKy pPacTBOPOB M JaTh BU3YaJIbHYIO OIEHKY COAEp)KaHUS B HHUX
KaTHOHOB aMMOHUs. B 1Be mpoOMpKU NPHIUTH COOTBETCTBEHHO 5 M
pacTBopa cyib(ara aMMOHUS U (QUIbTpaTa M J00aBUTh MO 5 Kamelsb
HACBHIIIEHHOT'O pacTBOpa IIABEJIEBOKUCIOr0 amMMoHUs. CpaBHUTH
cofepxkuMoe NpoOupok. OOBSICHUTH MPUYMHY pPa3IMYMi, Hamucarb
ypaBHEHHUE peakiuil. Yepes mouBy B TpETbeM BOPOHKE MpOIycTUTH 50-
70 mn pactBopa KC1 pactBopy u ¢uiabTpaTy XIJIOPHUCTOTO Kajus
MOMEIIEHHBIM B TNPOOUPKHM MNPWIUTh MO 2 Kalid KOOAJbTHUTPUTA
HaTpus. CpaBHHUTH COAEPKUMOE NPOOUPOK, OOBACHUTH MNPUUHHY
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paznuuuii. Hanmcars peakuum Bzanmopeinictsus KC1 ¢ pasnuuHpiMH
tunamu 1ouB. Crenate BBIBOAB 00 OCOOCHHOCTAX MPUMEHEHHUS
cynepdocdara, cynbpdara aMMOHUS U XJIIOPUCTOTO KAIHS B CBSI3H C UX
B3aUMO/ICCTBUEM C TIOYBOM.

Xo00 ananuza. JIHo 3 BOPOHOK 3aKpBITh HEOOJBIIMM KYCOYKOM
¢mIbTpOBaNBbHOM OymMaru, CMOYEHHOW B JUCTHWIMPOBAHHOW BOJE.
[Tomectuts B kaxayto BopoHKy 1o 100 r noussl. Yepes nouBy B nnepBoit
BOpoHKe npoduiubTpoBarth 50-70 mi pactBopa cymepdocdara. B ase
MPOOUPKH MPHUIIUTH COOTBETCTBEHHO 5 MIT pacTBopa cynepdocdara u 5
v  ¢unbrpara. [lpumuteh B Kaxaylo npobupky mno 3 Kamm
MOJMOCHOBOTO peakTuBa W | Karumo XJIopUcTOoro osioBa. CpaBHUTH
OKpacKy pacTBOpPOB TIOCJI€ pPEaKIHH, JaTh BU3YaJIbHYIO OIICHKY
comepxkanuss  pochopa B  pactBopax. OOBICHUTH U3MEHEHUE
KOHIeHTpauun  ¢ochopa B  ¢uubTpare. Hanmcare  peakuuu
XUMHYECKOT0 ToriomeHus Gocdopa pasmuIHbBIMUA THITAMH TTOYB.

PU3UKO-XMMUYECKasl, MJIK OOMEHHAs IMOTJIOTUTEIbHAS

CIIOCOOHOCTD
2.2.0npenenenue oomeil 00MeHHOH KHCJIOTHOCTH

Ilpunyun memooa. 1lpn B3aumopeiicteuu noussl ¢ 11 KC1 B
pacTBOp MePeXoiT HOHBI BOJAOPO/IA.

OOMeHHast KUCIIOTHOCTb— Ta YaCTh MOTEHIIMAIBHON KHCIOTHOCTH,
KOTOpass OOHApyKWUBAeTCs NMPH BBITECHEHUHM W3 IMOYBbI MOHOB H+ u
Al13+ pactBopamu He#TpanbHOU conu. OOBIYHO IS OMpeeNieHus
OOMEHHOH KHMCIOTHOCTH MoYB Hcnonb3ytoT 1H. pactBop KC1 (pH ~
6,0):

[TIIK-]H++ KCI — [IITIK-]K+ + HC1;

[ITTK-]A 13+ + 3KC1 — [IITIK-]3K+ + A1C13

X00 ananuza. bepyr HaBecky 20 I BO3IYHIHO-CYXOH IIOYBBI,
nomermiatoT B OyTeuiky ¥ npuiamBaoT 50 mu 1v KC1. 3arem OyTbuiky
3aKpBIBAIOT MPOOKOH, MOMENIaloT B poTaTtop W B30ainThiBaloT 1 dac,
[IOCJIE YEero COoJEpKUMoe OYTBUIKM (UIBTPYIOT dYepe3 CKJIaa4aThlid
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¢mibTp, 25 Ma punbTpaTta nepeHocAT B koia0y Ha 100 Ma ¥ KMIIATAT B
teueHue S5 wmuH s ynaneHus CO2.  Ilpubasnsitor 2 Kamm
¢denondranenna u B ropsyem coctossHuu THTPYIOT 0,01H pacTBOpoM
mienoun. NaOH unmu KOH 1o cnabo po30Boii OKpacku, HE HcUe3aromeit
B T€UeHUe | MUH.

Pe3ynbrarhl aHanM30B pacCUUTHIBAIOT IO (hopmyiie:
Ho O c OV O k O 500100 O 0,010V OT 010 250 20

riae:
Ho — oOMeHHast KUCIIOTHOCTE B MI-3KB Ha 100 r mouBkl, V —
kouecTBo 0,01 H mienoyu, noueaniee Ha TATPOBAaHUE, K —
MOTPaBKa K TUTPY IIETI0YH,
T — TUTP WIETIOYH C YIETOM TOMPABKH,
C— HopmanbHOCTH mIenouun (KoHueHTpanusi), 10 — xodddunuent
nepecuera Ha 100 T MOYBEI.

2.3. Onpenesienne ruApoIuTHYECKOI kKucjaoTHOCTH Hr

OOBIYHO YCTAaHOBJICHHE IOKa3aTele OOMEHHOW KHUCIOTHOCTH
BIIOJIHE JIOCTATOYHO JUIS OIpPEACTCHHUS HYXIAEMOCTH TIIOYB B
HU3BCCTKOBAHMU W NPOBCACHUHU COOTBCTCTBYIOIIUX MepoanﬂTHﬁ.
OnHaKko BO3HUKAIOT CIIydaW, KOTJa HaI0 TOJHOCTHIO YCTAaHOBUTH
CoJIep’KaHUe B MOYBE KAaTHOHOB BOJOPOJA M AFOMHHHS M TPOBECTH
UX HEUTpanu3auuio. B CBs3M € 3TUM ONpENensOT THAPOIUTHYECKYIO
KHCIIOT-
HOCTb.

Ilpunyun memooa. OcHoBan Ha BbITecHeHMH u3 [IIIK
KAaTHOHOB BOJOPOJa M aJIIOMUHHUS KaTMOHAaMH HATpUs C MOMOIIbIO
ruaponuTraecku menodHo comu CH3COONa. U pmanpHeimem
TUTPOBaHHWU oOOpa3oBaBmieiics ykcycHo kuciotsl CH3COOH
mienousto NaOH.

ITH+* II Na+*
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IT H" + CH3COONa— IT Na* + (CH3COOH)n + (CH3COONa)n

ITH* IT Na*

CH3COOH + NaOH —CH3COONa +H20

ITo 3arpayeHHON HA TUTPOBAHUE IIEJIOYH CYAST O BEIUUYMHE
TUAPOIUTHYECKON KUCIOTHOCTH.

TakxuMm 00pa3om, onpeeieHre THAPOTUTUICCKON KUCIOTHOCTH -
9TO YCTAaHOBIICHWE OJHOBPEMEHHO €Ile W aKTyalbHOW M OOMEHHOU
MOYBEHHOW KHUCIOTHOCTH, YTO JAa€T HaM BO3MOXHOCTbH ITPOBECTH IIOJ
HYI0 HEUTpaAJIU3aLHUIO [T0YBBI.

OOopynoBaHue: TEXHHUYECKHE BECHI, IUIOCKOJOHHAS KOJ0a;
(GuUIBTp; TUTPOBAJIbHASA YCTAHOBKA; MEPHBIN IIWIMH/IP; TUTIETKH.

PeakTuBbl:

1. aucTunnupoBaHHas BOJa;

2. 11 pactBop ykcycHokucioro Hatpusi CH3COONa; 3. 0,1n
pactBop NaOH;

4. ¢enondranenn. Xoo padomwer. Haecky moussl 20 T
MOMEMIAIOT B IUIOCKOJOHHYIO KOJ0y eMkocThio 250 - 300 mu u
npuauBaloT B Hee 50 mu 1 H pacTBOpa YKCYCHOKHCIIOIO HATpHs
CH3COONa. Copepxumoe KosObl B30anThIBalOT B TeueHUH 1 daca,
3aTeM QUIIBTPYIOT Yepe3 CyXOH CKJIaJ YaThiit (GUIBTP, MEPEHOCS HA HETO
KaK MOKHO OOJIBIIIE TTOYBEI.

[TepBble MyTHBIE TOpUMH (HIBTpaTa OTOpachIBalOT, 25 M
¢uIbTpaTa NEpPeHOCAT MUIETKONH B KOHUYECKYIO KOJIOY, 100aBistoT 2-3
Kan karau ¢eHondranenna u tupytot 0,1 H pactBopom menoun NaOH
710 TOSIBJICHUS] HEMCYE3AOIIEeH B TEYEHUU OJTHOW MUHYTHI CIIab0p0O30BOM
OKpacKH.

Pacuer pe3ynbraToB aHanuza
Hr=a'T-1.75-100
10-1
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rae, Hr — rugponutudeckas KUCIOTHOCTh Mr-3KB Ha 100 T mouBkl; a —
konuuectBo 0,1 H 1Ieno4u, M3pacxolOBaHHOW Ha TUTpoBaHue; T-
MOTpaBKa K TUTPY ILIETI0YU
10 — pmns mepexoma ot umcena mwumiautpoB 0,1 H memounm k
MumndkBuBaieHTaM (1 M 0,1 H menoun orBeuaer 0,1 mr-axB H+
MOHOB) H — HaBECKa IOYBBI, COOTBETCTBYIOIIAs 00BeMy (UIbTparTa,
B3SITOTO I THTPOBAHUSI.
100 — muOXwmTenb st nepecyeta Ha 100 T OUBHI;
1,75 — xo3¢ddunuent, mompaBka Ha HENOJIHOTY BBITECHEHHS HOHOB
BOJIOPOJIa YKCYCHOKHCIIBIM HaTPHEM.
dopma 3anucu
OnpenesieHue rUAPOIUTHYECKON KMCJIOTHOCTH

TI'mpponutnueckas | Hopma Ha| KommuectBo 1. B. KommaecTBo
KUCIOTHOCTh Hr HEUTpaIu3aluio CaCO3 He0OX0UMOTO | U3BECTKOBOTO
mr-akB/100 r moussll len Hr ucxons us| pug Marepuana
MacChl IAaXOTHOIO HeifTpanusany HEOOXO0UMOTO
cnos, T/ra U MaHHOM KucaoTHOCTH | BHECTH IUIA
Hr, /ra HEUTpamu3alnuu
C y4eToM
mokazareinst AJ/IB
%, T/Ta

2.4. Omnpenejienne CyMMbl TIOIJIOIIEHHBIX OCHOBaHMii S,
pacyeT eMKOCTH KaTHOHHOTo o0MeHa T M cTeneHM HACHIIIEHHOCTH
OCHOBaHUsIMH V

Ilpunyun  memooa. OcHoBaH Ha  00pabOTKE  TOYBBI
TUTPOBaHHBIM pacTBopoM coiisiHoi kucinotel HCI. Ilpu stom wacth
pacxoayeTcsi Ha BBITECHEHHME IMOMJIOMEHHBIX ocHoBaHuii u3 [IIIK.
OcTtaBmmiicss OCTaTOK KHCJIOTBI HaXOIAT METOJOM THUTPOBAHUS €€
menoubto. CymMma  MOIMJIOMIEHHBIX ~ OCHOBAHWUM  AKBHUBAJICHTHA
KOJINYECTBY COJISTHOM KHCIIOTBHI M3PACXOJIOBAHHOW HAa MX BBITECHEHUE,
€€ HaXOJAT MO PA3HOCTH MEXY B3SITHIM KOJIMYECTBOM ATON KUCJIOTHI U
€€ OCTATKOM.
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I Ca? MH" CaCl,
1sran TK"* +nHCI—-IIH" + KCl + nHCI
K Mga+ ITH+ MgCl2

2stan nHCI + NaOH —NaCl + H20

OOopynoBaHHE: TEXHUYCCKHE BEChI;, JJCKTPUYECKas ILIUTKA;
IUIOCKOZIOHHAs KoJi0a; (MIbTpP; THTPOBaJIbHAsS YCTAaHOBKA; MEPHBIN
UWINHID; IUIETKHA.

Peaktussr:

1. JYCTUIUIMPOBAHHAS BOJIA;

2. 0,1u pactBop HCI; 3. 0,11 pactBop
NaOH,;

4.  ¢denondrancux.

Xo0 ananuza. B xoHunueckyro koi0y emkocThio 250-300 mi
BHOCAT oOpasern mouBsl 20 T 1 npuiuBaioT numnerkoit 100 mn 0,1 H
pacTBOpa COJSHOW KHCIIOTHI, COJCPKUMOE KOJOBI B30AITHIBAIOT B
TedeHnn 60 MHHYT W OCTaBISIOT Ha 24 yaca, QUIBTPYIOT uepe3
CyXOH ckjaauyaTelii (uiIbTp, OTOpachiBas NEpBbIE MYTHBIE MOPLUU
¢unbTpata. 3atem 50 Mia ¢uibTpaTa NEPEHOCIT B KOHHUYECKYIO
kon0y Ha 150200 mu1, HarpeBarOT Ha JJIEKTPUYECKON IUIUTKE 0
KUMEHUS KUIOATAT 3-5 MHUHYT Topstuuid pactBop Tutpytor 0,1 H
pacTBOpPOM IIIEJIOYM B MPHUCYTCTBHH 2-3 Karenb ¢GeHondTaienHa a0
Heucyesaromiel B TedeHUH 1 MUHYTHI c1abopo30Boi okpacku. Pacuer
pe3ysIbTaTOB aHAIN3A.

S = (50xKHcI-axKnaoH)x 10x0,1

S — cymMMa morJionieHHbIX ocHOBaHUM Mr-9kB/100 T mouBsr;, 50 —
KOJIMYECTBO (UIIbTpaTa, B3SATOTO, s TUTpoBaHus; K HCl — mompaBka
k Tutpy HCI;

a — xonmuectso 0,1 g mexoun NaOH, momeamei Ha TUT-
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poBaHHE U30bITKA KUCIIOTHI;
K NaOH — mompaBka K TUTPY LIETOYH

10 — nns nepeBoaa Ha 100 r moussl (50 mur cooTBeTcTBYIOT 10 T
nouBbl, Ju1st 100 T MBI 1OJIKHBI YBEJIMYUTH 110Ka3ares Ha 10)
0,1 — st mepeBo/ia B MIr-3KB, T. K. TATPOBAHKE TIPOBOIMIIOCH
0,1 1 pactBopom menoun Gopma
3aInCH:
Onpenenenre CyMMbl OOMEHHBIX OCHOBaHUMN

Iloka3arens [Tokazarens cymMBl EmkocTh HacepluenHocTb
I'unponuTnueckoit | 0OOMEHHBIX OCHOBA- |KATHOHHOTO OOMEHa 1104B
kucnotHocTH  HT, [Huit S, mr-3xs/100 © EKO, ocHOBaHuAMH V,%
mr-oks/100 r TOYBEI Mmr-9kB/100 r mo4-

IIOYBBI BBI

Pacyer emkocrm karuoHHoro ob0mena T wm cremenm
HACBILIEHHOCTH OCHOBAHUAMH V.

Copepxanne B IIIIK Bcex KaTHOHOB CHOCOOHBIX K OOMEHY
Ha3bIBACTCSl €MKOCTbIO KaTHoHHOro ooOmeHa (EKO) wmu T wu
Bblpaxkaercss B Mr-3kB/100 r mouBsl. EKO ecth cymma,
CKJIAJBIBAIOIIASACA U3 MOKAa3aTesel TuAPOIUTUYECKON KUCIOTHOCTH Hr
U CyMMbI OOMEHHBIX OCHOBaHUI S.

T= S+Hr, mr-sxs/100 r

HacpllieHHOCT,  TOYB ~ OCHOBAHMSIMM ~ PACCUMTHIBAKOT IO

cienyoen popmyse:
V=S/T-100 unuV=S/(S+Hr)-100, % rne

S — cyMMa MOTJIOUIEHHBIX OCHOBaHHMA

Hr — runponuTuyeckas KUCIOTHOCTH B mo4Be Mr-3kB/100 r

OrnpezenieHUe CTENEHW HACBIIIEHHOCTH IOYB OCHOBaHUSIMU
MO3BOJIIET PEUIUTh BOMPOC O HEOOXOIMMOCTH M3BECTKOBaHMS. Tak Kak
9TOT TOKa3aTeNb 00Jiee TOUHO XapaKTePU3yeT MECTO THAPOIUTHICCKON
kucnotHoctu B I[IIIK. Jlemo B Tom, uTOo He Bcerga mpu OOJIBINOM
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BEJIMYMHE TUAPOJIUTUYECKON KHUCIOTHOCTH II0YBa HYXKAAaercd B
u3BecTKoBaHMU. Yacto mpu  Oonblieid  aOCOMIOTHOW — BEIMUYMHE
KHMCIIOTHOCTH, €€ OTHocuTenbHoe coxaepxkanue B IIIIK 3HaunrensHO
MEHBIIIC, YeM B IIOYBE C MEHbLIICH aOCOJIOTHON KHUCIOTHOCThIO. Miun
OpU paBHBIX IIOKAa3aTeNsAX KUCIOTHOCTU HACHIIIEHHOCTh I10YB
OCHOBAHUSMHU B OJIHOM IOYBE MOXET OBITh 3HAYMTEIHHO BHIIE, YEM B
JApYroii.

HyxnaemocT 1OYB B M3BECTKOBAaHMM B 3aBUCUMOCTH OT
[I0Ka3aTesel HaChIIEHHOCTH OCHOBAaHUSIMU:

V 50% 1 HIKE — HYXKJITaeMOCTh B U3BECTKOBAHUU CHJIbHAs
51-70% - cpemuss

71-80% - cnabas

bonee 80% - He Hy)XmarTCs

2. U3BecTKOBaHUE MOYB.
Onpenenenne  KayecTBa  M3BECTKOBBIX  MaTepHAJIOB
Teopernyeckasi 4acTh.

Jig  kaxaoro BUAA  pacTeHUH  CyllecTByeT  HauOolee
OnmarompusTHas JJi1 YCIOBUW €ro BereTraludud peaklus Cpeabl.
3HauMuTeNbHAsT YacTh PACTEHUN, HCIONb3YEMbIX TMpPU O03€JIE€HEHUU
NPEAMOYUTAIOT PEAKIHI0 Cpe/ibl OIM3KYI0 K HewTpansHoi (pH 5,8-7,0).

Kucnas peakuusi cpeabl MOYBbI BIUSET HEFaTUBHO HA PACTEHMS 1O
CIeNYIOIIMM MpUYMHAM. B KHCIBIX TOYBaxX MH3-3a MOBBIIIEHHOI'O
COZIepXaHUsl KAaTMOHOB BOAOPOJA MJAET AaKTUBHOE pa3pylIeHUE
MOYBEHHBIX KOJUIOMAOB, YTO CHH)KAET EMKOCTh MOTJIOLIEHHUS, YXYIIAET
ee CTPYKTYpY. Peaxuus Cpelbl HeOmaronpusTHa JUTSt
JKU3ZHEACATEIIbBHOCTY ~ MUKPOOPTraHW3MOB  MHUHEPAIU3aTOPOB,  YTO
YMEHBIIAET MHHEPATU3AINI0 TYMyca U COOTBETCTBEHHO KOJIHMYECTBO
JOCTYIIHBIX I pacTeHuid GopM siaemMeHTOB muTaHus. Kpome sToro
KaTHOHBI BOJIOPOJIa M AIFOMHUHUS SIBISIOTCSI aHTArOHUCTAMU KaTHOHOB
JIPYTUX 3JIEMEHTOB, YTO CHUYKAET UX MOCTYIICHUE B PACTEHUS.
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[TosTOMy TpM MOBBIIIEHHON KHCIOTHOCTH TPEeOYyeTCsl MPOBOIUTH
MEPONPUITHSI 1O CHM)KEHHIO KHUCIOTHOCTU. OCHOBHBIM IIPUEMOM B
JTAHHOM ClTy4yae SIBJISIETCS BHECEHHE M3BECTKOBBIX ynoOpeHmil. IIpu mx
BHECCHMM IPOMCXOOUT HEWTpaiau3alMs KAaTHOHOB BOAOpOJA U
AIIOMHUHMS, U PEAKLUS [IOYBEHHON CPEbl CTAHOBUTCS MEHE KHUCJION.

2.5. Buiunuciienue eMKOCTH IOTJIOIEHUS MOYBEI

Ilpunyun memooa. CrenieHb HACBHIIIEHHOCTH OCHOBaHUSIMU
MOKA3bIBACT, KAKYI0 YaCTh BCEX MOTJIOUICHHBIX KAaTHOHOB COCTABIISIIOT
MOTJIOUICHHBIE OCHOBaHMs. BbipaxaiorT ee B mponeHTax. [Ipu crenenu
HacelmieHHOcTH  MeHblie 100 % mouBy OTHOCAT K rpymnmne
HEHACHIIICHHBIX OCHOBAHUSIMHU.

Boluncnenue  cremeHW  HACBHIIEHHOCTH — HEOOXOOUMO st
orpezeneHus: HOTPEOHOCTH MOYB B U3BECTKOBAHHH.

Ileny  pabomwl:  O3HAKOMUTHCS C  pacyeTOM  CTEINEHU
HACBIIIEHHOCTU TTOYBbI OCHOBAHUSIMH.

Xo0 pabomer. ]J11 BBIYUCICHUS CTENEHW HACBIEHHOCTH
MPEIIOKEHHBIX 00pa3lloB IMOYB OCHOBAHUSIMU HEOOXOIMMO 3HATh
BEIIMYMHY THUAPOJIUTHYECKON KHUCIOTHOCTH M CYMMY OOMEHHBIX
ocHoBaHui. O0a TmoKa3zarenss OINpeAesaeHbl METOIOM THUTPOBAHUS
MOYBEHHOTO (UIBTpaTa IIETOYbI0 B TMPEABIAYIIUX padoTax. ITu
pe3yabTaThl MOKHO HCIIOIB30BaTh B IaHHOU padoTe.

CyMMa BeIWYUH TOTJIOMICHHBIX OCHOBAHUM U THAPOIUTHYECKOU
KHCIIOTHOCTH, BBIp@XEHHAass B MWUIUTpaMM-dKBuBajieHTax Ha 100 r
MOYBBI, OMpEAENseT O00IIee KOJIUYECTBO KATHOHOB, KOTOPOE MOMKET
yAepXKaTh JaHHBIM THI TOYBBI, W TMPEJCTaBISET COOOH EMKOCTh
noruiomenus — E.

E = S+Hr, roe

S — cymMMma TIOTJIONICHHBIX OCHOBaHWH, Mr-3kB/100 T

Hr — runponuTHdeckast KHCIOTHOCTh, Mr-3kB/100 T.
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OTtHomeHune CYMMEI ITOTJIOIICHHBIX OCHOBaHUM K EMKOCTH
MOrjiomeHUd BBIPA)XCHHOC B IMTPOLCHTAX HA3bIBACTCA CTCIICHLIO
HaCBhIIICHHOCTHU IIOYB OCHOBAHUSAMM:

S+ H . THe

V — cTeneHb HACHIIIEHHOCTH MTOYBbI OCHOBAaHUSMU (%0);
S — cyMMa 0OMEHHBIX OCHOBaHUH (MTI-9KB.);

Hr — ruaponutudeckass KHUCIOTHOCTh (MI-3KB.);
S+H — eMKOCTb MOTJIOLIEHUS KUCIBIX MTOYB;

100 — koadurueHT nepecyeTa B MPOIICHTHI.

3asiaHue: UCIOJb3Ysl MOTYUEHHbIE PE3YIbTAThI 10 ONPEAEICHUIO
CYMMBI OOMEHHBIX OCHOBaHHI U THAPOTUTHYECKON KUCIOTHOCTH,
MPOAHATU3UPOBAHHBIX 00PA3IIOB MMOYBbI, PACCUUTANTE CTEIICHb
HACBIIEHHOCTH UX OCHOBaHUAMM. [1orydeHHbIEC pe3yabTaThl 3alUILIATE B
Tabnuiry 15, paHXUpyHTEe TUIIBI IOYB, CPABHUTE U ClIETIANTE BHIBOJIBI.

Ta6J'II/H_[a 15 - CreneHp HaCBhIINICHHOCTH ITIOYB OCHOBAHUAMH

Tun T'enernueck | [mybuna Cymma T'maponutndec EMkocTb Crenen  Panr
OYB  ¥if ropu30HT| B3ATHS oOMEHH  Kas norjome b HOYB
BI MOYBEHHO BIX KHCJIOTHOCTB HUS HACBIIIEH ||
ro OcHOBa-  (HT), k. (S+H) -
oOpasua, mwmii (S), HOCTH
M MI-DKB. I104B
OCHOBaHHU
-
mu (V),
%
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2.6. Onpenenenue HHUTPATHOI'O a3ora B no4se
aucyabdodenonoBbiM MeToaoM I'panBasb-JIsKy

3nauenue ananuza. CopepxaHue HUTPATOB B IOYBE CIYXKHT
Hoka3arejgeM OOECIEYeHHOCTH pAcTeHUH MUHEpaJIbHbIM a30TOM U
XapakTepu3yeT CTENEeHb BBIPAXKEHHOCTH Ipoliecca HUTPU(DUKALUK IO
HAJIMYUI0O HUTPATHOIO a30Ta CyIAT OO0 OKYJIbTYpPEHHOCTH IIOYBBI, €€
Ouosornyeckol  akTMBHOCTH.  HuTpaTsl ~ o0najgaroT  BBICOKOM
HOJBM)KHOCTBIO U IIPU OOMJIBHOM aTMOC(HEPHOM YBIIQXXHEHUU WU MPU
IIOJIMBAaX MOTYT IepeMellaTbCs ¢ IPaBUTALIMOHHOM BJIAaroil 3a mpeaessl
MaXOTHOTO CJIOSI.

Ilpunyun memooa. B ocHOBe JEKUT B3aMMOEHCTBUE HUTPATOB C
TuCcyabGopEeHOTOBONH KHUCIOTOM ¢ o0pa3oBaHHEeM TpPUHUTPOdEHOIIa
(MMKPUHOBOM KUCIIOTHI), KOTOPBIH MPH MOALIEIAYNBaHUU PACTBOPA AAET
OKpaIlleHHOE B KENThIH I[BET HUTPOCOEAWHEHHE B KOJIUYECTBE,
9KBHUBAJCHTHOM COJCpPXAHUIO HUTpAToB. Peakuus mnpu aHaiuse
IPOTEKAET B JiBE (pa3bl:

Cng(HSOg)zOH + 3HNO; = CeHz(OH)(NOz)g + 2H,S0,4 + H,0
mrcynbhodeHonoBas TPHHATPO(GEHO KHCI0Ta
C6H2(OH)(N02)3 + NaOH = C6H2(N02)3ON8. + H,0 xenroe
OKpallIiBaHue

Jucynb(po@eHOoIOBEIM  METOJOM  ONPEIENSIOT TOJBKO — a30T
HUTPATOB M JaXe TPU OOJBIIOM COJCP)KAHUU HUTPATOB TOTYYaIOT
NpaBUJIbHBIE pe3yabTaThl. BMecTe ¢ TeM yCTaHOBIIEHO, YTO Ha TOYHOCTh
ONBITa  BJIMSIFOT  XJIOPUABI  (3aHMKAIOT  KOJWYECTBO HUTPATOB),
aMMMaYHbIE COJIU, KUCIIOTHOCTh MTOYBEHHBIX BBITSKEK.

X00 pabomwi. 10 T TOYBBI TEPEHOCIT B TMOCYAy IS
B30anTeiBaHus, 100aBsroT 50 M 0,05% pactBopa K2SOs, 3akpeiBaroT
mpOOKOH U B30ANTHIBAIOT 5 MHH.

OuUIbTPYIOT BBITSOHKKY, €CITH TE€pPBBIE IOPIUU MYTHBIE, HX
otOpackiBatoT. 10 MJI BBITSKKH TIEPEHOCAT MUIMETKON B (apdopoByro
YallKy W BbIIAPUBAIOT Ha BOJAHON OaHe nocyxa. K cyxoMmy ocraTky

nobapnsitor u3  Oroperku 0,5 M aucyinbGopeHOTOBONH KHUCIOTHI,
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THIATEJIBHO PACTUPAIOT CTEKJISIHHOM MaJ0YKOM M OCTaBIIAIOT Ha 15 MHUH.
3aTeM B yalleyKy MPUIMBAIOT OKOJO 5 MJI JTUCTHUIUIMPOBAHHON BOJIBI,
ONyCKAalOT TOJOCKY JAaKMycOBOH (kpacHoi) Oymaru u Tpu
MOMEIIMBAHUK HEUTPAIU3YIOT PACTBOPOM IIEJIOYM JI0 IOCHHEHUS
JAKMYCOBOUM Oymaru u JOOaBISIOT €Il 2 Kalllu menodn (OyMaxKy w3
YalleyKy BEIOPACKIBAIOT). 3aTeM MEPEIUBAIOT PACTBOP B MEPHYIO KOJIOY
eMKOCTbI0 50 MJI, OIIOJJACKMBAIOT YallledKy 2 pa3a U CIUBAIOT TyJa XK€,
JIOJIMBAIOT BOJIOM 10 METKM U IepeMelnBatoT. ONTHYECKYIO IIOTHOCTD
OTIPeNeNAI0T Ha (OTOIIEKTPOKOJIOPHUMETPE C CHHUM CBETO(MIBTPOM B
KIoBeTe ¢ paboyert niuHoi 20 MM.

Pacuer pesynbraToB. ['oToBAT KanmnOpoBOoUHYIO KpuBYIO. bepyt 5
MPOHYMEPOBAHHBIX  (apPOpPOBBIX YalleK H TNPUIMBAIOT B HUX
BO3pacraromiee  KoimdectBo  atamoHHoro  pactBopa  KNO3,
conepxarmiero N
0,01 mr/mm: 0, 1, 2, 4, 6, 8 mi. BelmapuBaroT ero Ha BOJISHOW OaHe
Jocyxa. 3aTeM IMOCTyHaloT Tak ke, Kak omnucaHo Beime. [lo
MOJyYEHHBIM JIaHHBIM CTPOAT KAJIUOPOBOYHYIO KPUBYIO U HaXOIST
conmepkanue N B MI' B KOJIOPUMETPUPYEMOM pacTBope. Borumcrnenue
pe3yabTaToB: a*0*B*100

X= =UJN

*n

quts xroBeThl 50-X=0,1 a

I K-ThI 25-x=0,2 a mr Ha 100r MOYBHI, T1I€ a- KOJI-BO
MJI. HaliJIeHHOE TI0 KaTuOpOoBOYHOMY TpaduKy; 6-KOI-BO
MJI. BBITECHHUTEJIS, B3ATOC JUISI B30AJITHIBAHUS; B-
HOPMaJIBHOCTH 00Pa3I[OBOI0 PacTBOpa; r-HaBeCKa
TTOYBEI, B3sTast JJIs1 B30AITHIBAHUS, -K-BO MJI
¢bunbTpata, B3ATOE ISl KOTOPUMETPUPOBAHHUS,

100- nns nepecuera pe3ynpTatoB Ha 100r MOYBHI.
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2.7.0npenenenue noaBMKHOIO (pocopa u 0OMEHHOI0 KaJIus
no merony Mauuruna

I]ensy 3anamusa: onpenenuTh coaepXKaHue MOABIKHOTO dochopa
1 OOMEHHOrOo Kajusi 1Mo Merony MaunruHa. BhIABUTH B Kakoil mepe
ucclieayeMas noyBa odecredeHa noJABMKHBIM (HochopoM 1 0OMEHHBIM
KaJIHeM.

Onpenesienne coaepkaHusi MOJABUKHOTO (pochopa mo Meroay
b.I1l.Mayuruna

3nauenue memooa. Paznuunsie Gopmbl hochopa HEOAMHAKOBO
JOCTYIHBI JUISI TMTAaHUS pAacTEeHHH, HamOoiee IOCTYNHBI OJHO H
nByx3amenieHuble Gocharel. MeHee ycBosieMbl (ochaTsl MOIyTOPHBIX
OKHCIIOB U TpexKambplueBbli Qocdar. Docdop, Bxomdmmid B
OpPraHUYECKHEe COSAMHEHUs, TAKXKe MAJIOIOCTYIEH Il PACTEeHUH.

HccnenoBanne mouB Ha COAEp)KaHWE B HHUX JIOCTYITHOTO JIJIst
pactenuii ¢pochopa U Kaus MO3BOJSAET BHIIBUTH CTEIICHb HY)KIAEMOCTH
uX B Poc(hOpHBIX U KaTHIHBIX YIOOPEHUSIX.

Omnpenenenne AOCTYHHOrO st pacteHwid (ocdopa u Kamus
BBITIOJIHSIOT B OAHOM BBITSDKKE. CyIIECTBYIOIIME METOJIBI OTIPEICICHUS
HNOABMKHOTO ochopa W Kaiawst B TIOYBE €Ml HENIb3s CUYUTATh
COBEpPILICHHBIMH: BCE OHHU JAlOT JIMIIb YCJIOBHBIE TOKa3aHus. Tem He
MeHee, [UIA YIOBIETBOPEHHUS MPAKTHUYECKUX 3aIlpPOCOB CEIBCKOTO
XO035IMCTBA MX MOXKHO YCIEITHO UCIIOJIb30BaTh.

Ipunyun memooa. Metoq, OCHOBaH Ha U3BJICUEHUU IMOJIBUKHBIX
dbopm docdopa u kanus U3 nMouBbl 1%-HBIM PacTBOPOM YIJIEKHCIIOTO
aMMOHHSI TIPU COOTHOLIEHUH MOYBBI U pacTBopa 1:20 ¢ mocienyonmm
omnpenenenueM ¢ochopa crnekTpopoToMeTpe M Kajlus Ha IUIAMEHHOM
dboTomeTpe.

X00 ananusza. CpenHoro npo0y aHaTU3UPYEMOI TOUBBI MacCou 5
I' IepechnaT B OyTbUuIKy M npwimBaioT K Hed 100 mu 1%-ro
YIJIEKUCIIOTO aMMOHHMA. 3akKpbIBalOT MNPOOKONW M B30aNTHIBAIOT Ha
porarope 1 yac. [lo oxkoHYaHHM B30ANTHIBAHUS BBITSKKY (UIBTPYIOT
yepe3 OyMaKHBIH (UIBTP B KOHHYECKYIO koiOy Ha 250 mi. Ilepsble
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MYTHBIE TOPLUUHU MOBTOPHO MEPEHOCAT Ha 3TOT K€ (QHIBTP 3TOH XKe
BBITSKKE IPU TTOMOIIY TUIAMEHHOTO (POTOMETpa ONPEAEIAIOT Kaluil.

OtOupator 15 M guiabTpaTa B MEpHBIE KOJIOBI €eMKOCTBIO 50 MII
U3 TEPMOCTOMKOTO CTEKJIa, 3aTeM J00aBISIOT MO 2 MJI CMECH CEpPHOM
KHCJIOTHl M MapraHIeBOKHucaIoro kKanus. [locae 3Toro craBaT KojaObl Ha
pa3orpeTyro JJIEKTPUUYECKYIO IUTUTKY M KUISATAT B TEUYEHHUE 2 MUH.
(cumtas OT Hayaja KHUIEHMs). 3aTeéM pacTBOPbl OXJIAKIAAIOT U
npuiauBaroT 36 mu1 Peaktua b, uepe3 5 MUHYT KOJIOPUMETPUPYIOT.

l'oToBAT 00pa3UOBBIA pacTBOp JIsi OINpeneieHuss O0OMEHHOTO
KaJusl B TIOYBE C TIOMOIIBIO TUTAMEHHOTO (doToMeTpa: OepyT 8 koyb Ha
250 My ¥ TOMENIAIOT YKa3aHHble B TaOnuie OOBEMbI MaTOYHOTO
pactBopa. OOBEMBI PACTBOPOB JOBOJAT O METKH SKCTPArHpPyIOLIUM
pacTBOpoM (pacTBOp yriaekuciaoro ammonus 1%).

XapakTepuCTUKHU pacTBopa Howmep pactBopa cpaBHeHuUs

Obxem pacTeopa o [1.0]20]30] 50| 75 |10| 15

W3 nony4eHHbIX pacTBOPOB OTOUPAIOT PACTBOPHI CPAaBHEHUS 11O
15 M B MepHble KoaObl Ha 50 MJI U3 TEPMOCTOMKOro crekia. Taxxke,
KakK ¥ B HCCIIelyeMble BBITSDKKM MOYBEHHBIX 00pa3IoB J100aBIAIOT MO 2
MJI CMECH CEpHOM KHCIOTHI M MapraHieBokucioro kauus. Ilocie sroro
CTaBMM KOJIOBI Ha Pa3OrpeTyro 3JEKTPUYECKYIO IUIMTKY, U KHUIATAT B
TedeHHe 2 MMH (CuMTas OT Hayaja KHIEHHUs). 3aTeM pacTBOPHI
oxJaxjgarlT u npuiauBaoT 36 min PeaktuBa b, uepes 5 MuHyT
KOJIOPUMETPHUPYIOT.
[Io momydeHHBIM MJAaHHBIM CTPOSAT KalMOPOBOYHBINH TIpaduk,
kosimgectBO P20s B MI' Ha KI' MOYBBI OMPEAETSAIOT MO KaauOpOBOYHOU
KpUBOM U 110 opmyie:

37



a*V*1000
P = ,

bxc

rae P — conepxanue P20s B mouse, MI/kr;

— xoHueHTpanus P20s5 B ucnbiTyeMOM pacTBOpe, HaiifieHHas 1o
KaJIMOPOBOYHOM KPUBOH, MI/KT;

V — 00BbeM peareHTa, IpUIMTOro K IOYBE, MJ;

b — 00bem dunbTpara, B3ATHIA A1 aHANIN3A, MIT; C — HABECKA [10Y-
BBI, T}

1000 — nig mepecuera Ha 1 KT OYBBI.

OxpammBaromuii  pactBop s omnpexaenenus (Qocdopa ¢
OKHUCJICHHEM Opranuuyeckoro BemectBa. PeaktuB A: (6,0£0,1) r
monubaenoBokucioro ammonus (I'OCT 3765) u (0,145+£0,01) r
CYpbMSIHOBUHHOKHCIIOTO KaJlMsl pacTBOPSAIOT cOOTBETCTBEHHO B 200 u
100 cm3 Boael mpu cinabom HarpeBaHMHM. OXJaXAEHHBIE PACTBOPHI
npunuBatoT K 500 cm3 pactBopa cepHoil kucinotrel (I'OCT 4204)
KoHIeHTpanuu 5 moas/aM3 (140 cm3 H2SO4 yu. Bec 1,84, pactBoputs B
JUCTWJIMPOBaHHOM Bojxe B Kojbe obbemom 1 1m3). TmarenbHo
nepeMeniatb M JOBECTM O0BEM JO CYMMapHOIO pacTBopa
JUCTWJIIMPOBAaHHOW BomoMl 1o 1 am3. PacTBop XpaHST CKISHKE W3
TeMHoro crekia. PeaktuB B: (2,5+0,1) r ackopOMHOBOM KHCIIOTBHI
pactBopsitoT B 220 cM3 peakTuBa A U TOBOJAT 00beM Boaoi 1o 1 am3.
PacTBOp roTOBSAT 1€Hb IPOBEICHUS aHAIIN3A.

IlonBenenune wutoroB 3aHsATHA. CpaBHHUBas IOJIY4YE€HHBIE B
arpoXMMHYECKOM aHajJHu3€ JaHHbIE ¢ TPYNIHPOBKON MoyB (Tabmuua 7),
OTIpeieNIIeTCs ero KOJIMUYECTBO (KI) Ha 1 ra m ycTaHaBIUBaeTcs, K KaKoi
rpynmne 1o 00eCHeYeHHOCTH [JaHHBIM  JJIEMEHTOM  OTHOCHTCS
UCIIBITYEMbIN 00Opasell.

Tabnuma 1 - ['pynnupoBka mouB Mo CoAEPKAHUIO MOABUKHOTO
dbocdopa

Kiacc O0ece4yeHHOCTh Conepxanne P20s, Mr/kr
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1 OYEHb HHU3Kas menee 10
Hu

2 3Kast 11-15

3 cpemmss 16-20
-—- 21-25
--- 26-30

4 [IOBLIIIEHHAS 31-45

5 BBICOKAs 46-60

6 OYEeHb BLICOKAs 6oitee 60

Onpenesienne coaep:xxkanusi 0OOMEHHOr0 KaJUsd B IO4YBe 110
Meroay b.I1. Mauuruna

3nauenue amnanuza. O creneHd O00ECIEYEHHOCTH TOYBBI
JJIEMEHTOM CYAST 10 COJCpX)aHUI0 B HEMl 3Tux (opMm siemeHra.
OOMeHHBI Kaluii W3BJIEKAIOT M3 TOYBBI COJIEBHIMU BBITSXKKAMU,
BBITECHSASI KaJlMid HMOHOM aMMOHHUS. B yrieaMMOHUIHYIO BBITSIKKY
NepexolaT U BOJOPACTBOPUMBIE  COEIUHEHUS. [Tockonbky
BOJIOPACTBOPUMBIX COEAMHEHUH Kalus B MOYBE MaJO — OHU OOJIBIIOrO
3HAu€HUs B MTUTAHUU PAaCTEHUN HE UMEIOT.

Ilpunyun  memooda. MeTon  OCHOBaH HAa  U3MEpPEHUU
MHTEHCUBHOCTU M3JIYy4YE€HHUsSI FJIEMEHTOB B I1aMeHHu. Kanuii B BBITSKKax
OTIpEeNeNAI0T IaMEHHO-(OTOMETPUYECKIM METOIOM.

Xo00 ananuza. Kanuii omnpenensioT Ha TUIaMeHHOM (QoTomerpe,
HENOCPEJICTBEHHO PACIbUIAS BBITSKKM M3 MMOYB B IUlaMs. Vcrnonb3yroT
CBETO(HIIBTP, MPOIMYCKAIONINI aHATUTHYECKIE TMHUH KA.

'oToBUM 00pa3loBblii pacTBOp Jid OMNpeAeseHUuss OOMEHHOIo
KaJIisg B TMOYBE C TIOMOIIBIO IIaMEeHHOTO (poTomeTpa: Oepem 8 koib Ha
250 mMi u TOMeNiaeM yKa3aHHbIe B TaONHIEe OO0BEMBI MAaTOYHOTO
pactBopa. OOBEMBI PACTBOPOB JOBOMAT JI0 METKU IKCTPATHPYIOIIAM
pacTBOpOM (pacTBOp YriaeKucioro aMmmonus 1%).
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Howmep pactBopa cpaBHeHUs

,XapaKTePUCTUKHI
pacTBOpa

O6bem pacTBopa 0 [1020]30](50|75]| 10| 15

OO0pasnoBbie PacTBOPHI AHATU3UPYIOT HA TUIAMEHHOM (OTOMETpE.
HOI[BGI[CHI/IC UTOTOB 3aHATUA: CpaBHHBad IIOJIYYCHHBIC B
arpOXMMHUYECKOM  aHaJIM3€ JaHHbIE C  TPYNIMUPOBKOM  IIOYB,
orpesesaeTcss 00eCeYeHHOCTh IMOYBBl OOMEHHBIM KajlheM B MI/KT

(Tabm. 8).

Tabmuna 8 - ['pynmupoBKa MoYB M0 COACPKAHIIO OOMEHHOTO KaJThs

Knacc (O0ecre4eHHOCTh Coneprxanne K20, Mr/kr
1 OUEHb HU3Kast Menee 100

2 HU3Kas 101-200

3 CpeaHsis 201-300

4 [MOBBIIICHHAS 301-400

5 BBICOKAs 401-600

6 OYEHb BBICOKAs 6omnee 600

2.8. OmnpenejieHHe aMMHMA4YHOIO a30Ta B IO4YBEe MO METOAY
KoneBa

Ilpunyun memooa. AMMHaK B TIOYBE HAXOAMUTCS B CBSI3aHHOM
COCTOSIHMM B BHJI€ PA3JIMYHBIX COJIEH, paCTBOPEHHBIX B IOUYBEHHON BO/JIE
1 B ITOTJIOIIICHHOM COCTOSIHUM.

B 1mormomeHHOM COCTOSIHMH €ro Bcerga OoJblle, YeM B
PacTBOPEHHOM, IMOATOMY JJIA ONpPEAENeHUs aMMHaKa HCHOJIb3YIOT
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COJIEBBIC BBITSKKH, KOTOpPbIE H3BJIEKAIOT aMMHUAK M3 IOTJIOMIEHHOTO
KOMILIEKCA MOYBBI.

Xo00 ananuza. HaBecka mOYBbl 5 I' TIOMEUIAETCSI B MOJIOUHYIO
Oytbuiky, mpuimBaercst 150 mum 0,05 H. pactBopa NaCl, Oyrsuika
3aKpBIBAaETCS U B poTaTope B30anTeiBaercs 30 MUHYT. 3aTeM CyCIICH3US
bunbTpyercs yepes CKIaquaThiii GUIbTP.

N3 ¢punbTpa B3aTH 50 M1 B MepHYIO K010y Ha 100 M1, 106aBUTH
20 M1 IUCTWIIIIMPOBAHHOW BOJIbI, NpUiauTh 2 Ml 50% cerneroBoil comu,
2 wmn peaktuBa Heccrmepa, mgoBecTH BOJOW 10 METKH U
npokojopumerpupoBath Ha DIKe.

Brruncnenue pe3ynbTaTos:

a*6*B*100
X= r*n =
w11 K-Tel 50-X=0,3*a,  mig k-1e1 25-X=0,6*a mr Ha 100r

MOYBBI, T1Ie

a - KOJ-BO MJI, HAWJCHHOE 10 KaJTMOPOBOYHOMY I'paduKy;
0 - K-BO MJI BEITECHUTEIIS, B3SITOE JJIsl B30AITHIBAaHHS; B -
HOPMaJIbHOCTh 00Pa3loBOTO p-pa; I - HABECKA ITOYBHI,
B3sITast JAJIsl B30ANTBHIBAHUS; [T - K-BO MJI (DMIIBTPATA, B3SITOE
111 KOJIOpUMETPUPOBAHUS;

100 - nns mepecuera pe3ynbraToB Ha 100 r mOYBHIL

2.9. OnpenesieHne B No4Be YCBOsIeMOil pacTeHUSAMH
(pochopHoit KHCIOTHI

OcHoBHast Macca Qocdopa B TMOYBE COCpPEIOTOYEHA B
COEIMHEHUSAX TPYIHOPACTBOPUMBIX M HEYCBOSEMBIX PACTCHHSMHU.
[MosTomy st ycunenust pocaTHOrO MHUTAHHS PACTCHUH HEOOXOIMMO
BHeceHHe ynoOpeHnid. Ho s mpaBUIIBHOTO HMCHOJNB30BaHHS ITOTO
(pakTOpa TOBBINICHUS YPOKAWHOCTH C.-X. KYJIBTYp HEBO3MOXKHO
oboiituch 0e3 ydera OOECIIEYEHHOCTH CaMOW MOYBBHI JOCTYIHBIMU
pactenusm Gopmamu ocdopa.

41



W3BecTHO, YTO pacTeHHUs B COCTOSIHUU HCIOJIB30BAaTh HE TOJBKO
BOJIHOPAaCTBOPUMBIE, HO U pacTBOPUMbIE B Cla0BIX KHCIOTax
dochopHokucibie comu. [loaTomMy mpemIokKeH psl METOIOB s
OIpeIeNIEHUs UX KOJMYECTBEHHO OT BCEX JIPYTux (opm.

Omnpenenenue ycBosieMOl pacTeHUsIMH (POCHOPHON KHUCIOTHI O
E. Tpyory

Ha dgepHo3emHbIX mouBax (HEKapOOHATHBIX) OBLI MCIBITAH U Aaj
XOpOIIME pe3yiabTaThl METOJ ONPEACTCHUS JOCTYITHOM pacTeHUSIM
docdopHoii kuCTOTH myTeM 00paboTku moussl 0,002 H. pacTBOpOM
H2SOs. UYtobbl o0ecmeynTh HEKOTOPOE TOCTOSHCTBO BO3JCHCTBUS
peakTHBa Ha MOYBY, HeoOxomumo n00aBuTh K Hemy (NH4)2SOs-310
cosnaet 0ydepHslit pactBop ¢ pH okouo 3.

Xo00 ananusza. B3are 1 r mousel u 200 ma 0,002 H.pacTBOpa
H2SOs4, momectuTs B MOJIOUHYIO OYyTBUIKY, 3aKpBITh HPOOKOIA,
B300aTaTh Ha poratope 30 MUH U OTGMIBTPOBATD.

N3 ¢uibtpara Oepyr 50 mMa B MepHyro konOy Ha 100 wmu,
no0aBUTh 2 MJI  MOJHOJICHOBOTO pEaKTHBa, 3 Kaljikd pacTBOpa
XJIOPUCTOI'O 0JIOBA, JIOBECTH IUCTUIMPOBAHHOM BOJOW /10 METKH,
XOpOLLIO NepeMeIaTh U NpoKoiopuMeTprpoBaTh Ha POKe.

a*0**100 X=
r*n

i 11 K-Tel 50-X=4%*a,

Ut K-ThI 25-X=8%*a mr Ha 100r mouBEI, Ta€

a - KOJI-BO MJI, HAWJIEHHOE M0 KAITHNOPOBOYHOMY

rpaduky; 6 - K-BO MJI BBITECHUTEIIS, B3SITOE AJIs

B30AITHIBaHUSA; B - HOPMAJIBHOCTh 00PA310BOro p-pa;

I - K-BO MJI (pUIIbTpaTa, B3ATOE IS KOJIOPUMETPUPOBAHHUS; I

- HaBECKa MOYBBI, B35Tas I B30AJIThIBAHUS;

100 -koadduuuenT qig nepecuera pe3yabTatoB Ha 100 T MOUBEI.
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Tabmauia

OOecnieueHHOCTh  KYJIBTYp  JAOCTYHHBIMH  QochaTamu 1O

coJiepkaHuto ux B BBITsSDKKE Tpyora (Mr P20s Ha 100 T mo4BsI)

ObecneueHHOCTh 3epHOBEIE U Kopremnonel, OBo1HbIE
3epHOO00OBBIC kapTodenb KYJIBTYPBI
OueHb HU3Kas <3 <7 <12
Huskas 3-7 7-12 12-18
Cpeamsis 7-12 12-18 18-25
Bricokas >12 >18 >25

2.10. ArpoxuMHnyecKoe KApTHPOBaHHE MOYB

HJ'ISI IMpaBUJIbHOI'O IIPUMCHCHUS y,[[O6pCHHI>i B KaXXJO0M XO3$II‘/‘ICTBC,

OCOOEHHO B 30HE€ MHTEHCUBHOTO IPUMEHEHUS yIOOpeHHH U
WU3BECTKOBAHMS, HE00X0IMMO UMETh KpYyIHOMacIITaOHbIe
[IOYBCHHOATPOXUMHUYECKHUE KAPTHI.

ArpoXMMHYECKHE  KapThl  COCTaBIAIOT  HAa  OCHOBaHUU

CHEeHAIBHBIX O00CIIEOBaHUH, CONPOBOXKIAEMBIX B3SITHEM OOJBIIOTO
KOJINYECTBA MIOYBEHHBIX 00pa3LOB.

Ha arpoxumuueckuie KapThl HAHOCATCS KOHTYpBI, OKA3bIBAIOIINE
U3MEHEHHE TEX WM HWHBIX arpoXMMHYECKMX BellecTB (T.e.
KHUCJIOTHOCTH, COJICPKAHMS TUTATEIbHBIX BELIECTB). DTH KApThI CIyKaT

OCHOBOH Ui TPaBUJIBHOTO pa3MEIEHUs YAOOpEeHHH B XO3siiCTBE C

y4€TOM  BC€X  CBOWCTB  IIOYB,  IPEAIIECTBYIOIIEH  HCTOPUH
3eMJICTIOJIb30BAHUS U COCTaBa KYJIBTYP.
KonmnuecTBO ~ mOuBEeHHBIX  00pas3loB, HEOOXOAMMOE  JUIs

COCTaBJICHUS anOXI/IMI/I‘-IeCKI/IX KapT, OHpC}IeHHCTCﬂ KOHKpCTHBIMI/I
ITIOYBCHHbBIMHU }’CJ'IOBI/ISIMI/I U I0JIDKHO 6I)ITI) TEM 60J'II)HIG, YeM CJIOKHEEC
MOYBEHHBIN TTOKPOB, YeM MHTCHCUBHEE OBLJIO MPUMEHEHHE yI00pEeHUI B
HpeI{IHeCTBYIOHH/Ie TOABbI. B 30HC He‘-IepHO?)eMHI)IX IIOYB KECJIAaTCIIbHO,
yTOoOBI OJMH oOO0pa3ell XapakTepu30Ball IUIOMAasr He Oonee 2-5 ra.
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TexHUKa B3ATHS CMEIIAHHBIX AarpOXMMHYECKUX OOpa3IOB OINKCaHA
paHee.

MecTa B3STHS IOYBEHHBIX OOpPA3LOB HAHOCAT TOYHO HA IUIaH
3€MJICNIOJIb30BAHUSA, Ul YE€ro JENaloT MPOMEpPhl OT IIYHKTOB B3SATHUS
oOpa3ua, OTMe4as Ha IUIAHE KOCBIM KpPECTOM M HOMEpPOM,
COOTBETCTBYIOIIMM MOPSIKOBOMY HOMEpY oOpasiia.

B cMemaHHbIX NOYBEHHBIX oOOpa3lax, COOTBETCTBYIOLIUM
00pa3oM TMOATOTOBJICHHBIX, ONpeaeisitoT pH coneBod  BBITSKKH,
coJlepKaHue TMOABIKHBIX ¢opMm docdopa, kamus, azora. JlaHHBIE
arpoOXMMHYECKUX aHAJIM30B MEPEHOCATCS Ha MECTO B3sATHs oOpa3ua. s
kaxgoro mnokazarens (pH, comepxanme N, P, K), cocraBusgior
OTJICIbHYIO KapTy, YTO O0JIETYaeT UX YTCHHE.

Ha xapre BBLICHSIOT KOHTYpBI, OOBEAMHSIOUIME TIIOYBHI C
OJIMHAKOBBIMM ~ arpOXMMHYECKHMMM CBOWCTBaMU (OJHOM TIpymNIoun
KACIOTHOCTH WJIM C OJMHAKOBOH CTEMEHBbIO 00ECIIeYCeHHOCTH
NUTATeNbHBIMU ~ BEUIECTBAMM), M OTH KOHTYpPBHl  3aKpallMBarOT
OIpE/ICIICHHBI LIBETOM.

[Ipy npoBeneHMM TpaHHI] MEXKIYy KOHTYypaMu pPa3iIu4HbIX
arpOXUMHUYECKUX CBOMCTB HE00X0TUMO o BO3MOKHOCTH
OPUIEPKUBATBCA  XO3AMCTBEHHBIX  TPAaHUI-TIONEH  CceBOOOOPOTa,
OpuragHbIX Y4acTKOB U T.1. OJHAKO BO3MOXKHO M pa3JielieHue MoJs,
JKENaTellbHO TMPSAMBIMUA JIMHUSIMH, HA HECKOJIbKO YacTeW, eciu
arpOXMMHUYECKUE CBOWCTBA OTJENbHBIX YUaCTKOB PE3KO OTIMYHBI.

Kaxnas arpoxumuueckas KapTa JOJDKHA COINPOBOXKAATHCS
OOBSICHUTENIBHOM 3alUCKOW M PEKOMEHJIALMSAMHU IO PAlMOHAIBHOMY
UCIIOJIb30BaHUIO ynoOpeHHs. Pe3ynbTaThl aHaNM30B TPYNNHUPYIOT I10
LIECTH KJIaccaM.

Tabnuna
Kinaccel | YenoBublli  1BET pHKCl1 P205 mrua 100 r | K20, mr Ha
110 KapTorpamme IIOYBBI 110 100 r nmouBsl
KupcanoBy o Ileiie
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1 Kpachprii <45 <3 <3

2 OpamxeBblit - 3-8 3-7

3 Kenrorii 4,6-5,0 8-15 7-10

4 3eeHbIiH 5,1-55 15-20 10-15

5 Tony6oii 5,6-6,0 20-30 15-20

6 Cunuit >6,0 >30 >20
3.AHAJIM3 YJIOBPEHUI

Ilpn wn3yueHMu STOro pasjena CTYAEHT AOJDKEH INPHOOpecTH
HaBBbIKU 110 KAYECTBEHHOMY pPAacCIlO3HABAHUIO U HAYUUTHCS OIPENEIATh
IPOLIEHTHOE COAEP>KaHUE TOT0 WIM HHOIO IHMTAaTEIbHOIO 3JIEMEHTA
(NPK) B ynoOpeHusix, Tak Kak IpU JJIMTEIBHBIX MEPEBO3KAX H,
OCOOEHHO, MpPH HENPABUJIBHOM XPAaHEHUH IPOUCXOJUT HU3MEHEHUE
CoJiepKaHus AEUCTBYIOILIETO BELIECTBA.

3.1. Pacno3naBanue y100peHi 10 Ka4YeCTBEHHBIM pPeaKUUsM

3HaueHue aHanu3a. B celbCcKOM XO3siCTBE MPUMEHSIETCS MHOTO
BUJOB yA0OpeHuil. bonblioe CXOACTBO UX, 3arps3HEHHE IpHU
TPAHCHOPTUPOBKE U XPAHEHUH YaCTO 3aTPYAHSAIOT UX PACIIO3HABAaHUE B
IPOM3BOJICTBEHHBIX ycioBUAX. OTcioja BO3HHMKAET HEOO0XOAUMOCTh
OBICTPOrO Kaue€CTBEHHOTO aHAJIMTUYECKOTO ONpeAeTIeHUs MUHEPaIbHbBIX
yI0OpeHMil.

Hwxke npuBOAATCS OCHOBHBIE IIPU3HAKA U KAa4ECTBEHHBIC
peakuuu, Mo KOTOPBIM pa3inyaloT MUHEpaIbHble y10OpEHHUS.

TexHuka onpezaeneHus MUHepalbHBIX yaoopenuid. [Ipexxae Bcero
BHUMATEIbHO OCMATPUBAIOT yAOOpEeHHEe, ONpEeNeNAioT IBeT, 3amax,
BJIQKHOCTh W T.JA. 3aTeM ILIEMOTKY yJaoOpeHus B 1-2 T momemaroT B
npoOupKy u TyAa ke 100aBisioT 10 - 45 M JUCTUITUPOBAHHOM BOJIBL.
Conepxumoe IpoOUPKH XOPOLIO BCTPAXUBAIOT OT pyku. Habmonator 3a
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PacTBOPUMOCTBIO YIOOpEHMI U OTMEYAloT ee (KaK M Jpyrue CBOMCTBA
UCCIIEIyEMOTO BELIECTBA) B TETPaIu, KOTOPYIO CleAyeT pa3rpadurs 1mo
dbopme MpUBEICHHON HUXKE (Ta0IUIa).

ITo pacTBOpuMOCTH YAOOpPEHHS MOKHO YCIIOBHO Pa3JIeIUTh Ha JIBE
TPYHIIBL: XOPOILIO PACTBOPUMBIE U TPYAHO PACTBOPUMEIE.

Ecnu ynoOpenue pacTBOPMIIOCH MOJTHOCTBIO, TO €r0 Pa3iuBaIOT
NOPOBHY B TPH HNPOOMPKHM M HCIOJIB3YIOT, COOTBETCTBEHHO, IS
pEaKIuu CO MIET0YbI0, XJIOPUCTHIM OapreM U a30THOKHUCIIBIM CepedpoM.

Peakuus co mienouysro. MiMeer 1enbl0 YyCTaHOBUTH, BBIAEISAETCS
IpHU; 3TOM aMMHaK, HaJMYME 3allaxa aMMHaKa CBUJETENIbCTBYET, UTO
9TO BEILIECTBO COJEPKUTCS B aHATU3UPYEMOM yI0OpEHUU.

Peakuust ¢ xsopucteiM OapueMm. OTKpbIBa€T NPUCYTCTBHE B
ynobpenuu cynbpatuona. [lpu Hammuwmm cynbdar-moHa oOpasyercs
ocagok BaSOs4, pactBopumblli B cnaboil CONSAHON WM YKCYCHOMN
KHUCIIOTaX.

Peakmust ¢ asoTHokucibM cepeOpoM. CIy>KUT At OTKPBITHS
MOHOB xJiopa 1 (HocPOopHOI KUCITOTHL. XIIOPHCTOE cepedpo BHIMAIAET B
0CaJoK B BHJe 0enoro ocaakKa, KOTOpPbI CBOpayuBaeTCs IpHU
BCTpsixuBaHUU. PochopHOKUCIOE CEPEOPO OKPALIEHO B HKENTHIN, IIBET.

A30THOKHUCIIOE cepedpo pearupyeT TakkKe M ¢ aHUOHOM CEpHOM
KHUCIOTB, TpU OSTOM TOXE BBINAAAET OCAJOK TsDKENbIM  (He
pacTBOPaXMUBAOLIMICA) OelNblif, OJHAKO TOpa3f0 MEHBIIEro oObeMa,
yeM OT MpHOaBICHUs XJIOPUCTOrO Oapus HErameHoil M rameHon
U3BECThIO, a30THOKHUCIIOE cepedpo Hae0yphlil OcalioK 3akucH cepeodpa,
KOTOPBI pacCTBOPUM B YKCYCHOW KHCIIOTE.

[lemoun unm KUCIOTHI OepyTCsi B 00bEME B JIBa pa3a MEHBIIIE.
Yewm pactBop ynoopenust, BaCi2 1 AGQNO3 npunuBator 2-3 Kari.

Ha packaneHHslii yronb (WM DIEKTPUYECKYIO IUIUTKY)
HACBIIAlOT HEMHOXKKO CYXOr0 ¥ HEKPYINHO KpHUCTAJIIMYECKOIO
yao0peHus: U HabII0aloT 3a OBICTPOTOM CropaHus, IBETOM IIIAMEHHU
U JbIMA, €T0 3al1axoM U 0CaJIKOM I0CJIE CTOpaHUsI.
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Jlis  pacruiaBieHUst CyxXoro YIOOpPEHHS €ro OCTOPOKHO
HarpeBaroT B JIO’KKE WM Ha LIIaTese.

XnopucTeld  Oapuii WM a30THOKHCIIOE Cepedpo OCTOPOIKHO
MPUJIMBAIOT B IPO3PAYHYIO JKUAKOCTH HAJl HEPACTBOPUMBIM OCATKOM
ynoOpeHus B IpoOUpKe.

JUisi  cUCTEMAaTM4eCKOT0  KAadeCTBEHHOI'O  aHaln3a  KaxIoro
yI00pEeHHUs MOCTYMAIOT COTIACHO YKAa3aHUSAM TAaOIHUIIbI OTPEICIUTEIN, a
BCE€ PEaKILIMU 3aIIMChIBAIOTCS B TETPA/Ib.

Onpenenurenb MUHEPATbHBIX YI0OpEHUH.

1. VYnobpeHue B BOJE MOJHOCTHIO WMJIM IMOYTH ITOJHOCTBHIO
pacTBOpUMO, cM. 2. - Y100peHue B BOI€ HE PACTBOPUMO, CM.
2. PactBop ynoOpenust ¢ pacTBOpOM ILEIOYU  IPU

MOJIOTPEBaHUM BBIICIISICT aMMHAK, CM. 3.

- PacTBOp ynoOpeHust He BBIACISET aMMHUAK, CM.0.

3. PactBOop ymoOpeHuss ¢ pacTBOPOM a30THOKHCIIOrO cepedpa
o0pa3yeT oca/loK (HepacTBOPUMBIi B c1ab0ii a30THOM KUCIOTE), cM.4.

- PacTBOp ynoOpenus ocaaka He 00pa3zyeT, HO MOXET JaTh MYTh,
cM.S.

4. 1IBer ocanka Oenpiii. Cyxoe ymoOpeHHe OCJIOT0 HITH KEITOTrO
I[BETa, HA PACKAJICHHOM YTJIe HE TPEIINT, BBIICISACT OCTBIi JIbIM, 3ammax
aMMUaKa U COJSTHOM KUCTIOThI — XJIOpUCThI aMmMoHmid - NH4C1.

- IIBer ocanka xentsiit - ammogoc u tuammodoc - NHaH2PO4 n
(NH4)2HPO,.

5. PacTBOp ymoOpeHust ¢ pacTBOPOM XJIOPUCTOTO Oapus oOpaszyer
Oenblif ocafok (He pacTBOpuMBIM B kuciorax). Cyxoe ynoOpeHue Ha
pacKaJeHHOM yIJje He IUIaBUTCA M BCHBIIIKM HE JaeT, HO BbLAEISIET
3amax aMMuaka — cyiabdar ammonus - (NH4)2S0a4.

- PactBOp ynoOpenus ocajka He 00pa3zyeT, HO MOXET JaTh MYTh,
Ha PAcKaJIEHHOM yrjie OBICTPO IUIABUTCS, KHUIIUT, JAeT OeNbli IbIM U
3armax aMMHaka - ammuavnas cenutpa - NHaNO3
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6. PactBop ymoOpeHusi ¢ pacTBOPOM a30THOKHCIOTO cepeldpa
oOpa3yer Oenblii TBOPOXKHCTBII OCagOK, HE pPAacTBOPUMBINH B ciaboit
a30THOM KHCIIOTE, CM.7.

- PacTtBOp ymoOpenust ocagka He 00pa3yeT, HO MOXET JaTh MYTh,
cM.9.

7. Ynobpenne KpymHOKPHUCTAIMYECKOE, PO30BOIO IIBETA,
UMEeT IMPHMECh KpacHbIX KpuctaiwioB - cuibBUHUT - KCI1, NaCl u
pUMecH. - Y 100peHre MEeIKOKPUCTAJUIMYECKOE, CM. 8.

8. Kpucramnel 6enoro wim KpacHOrO IBETa, yIoOpeHue
cyxoe - xjopuctbiid kanui - KC1.
- Kpucrammer  rps3HoBaThle,  YAOOpEHHE  CBIPOBATOE,

HAIIOMHUHAOIIEe HEOUUIICHHYIO MMOBAapEHHYIO COJIb — KaJHHHbBIE COMH -
KCI+NaCl u npumecw.

9. PactBop ymoOpeHwHs C pacTBOPOM IIIABEJICBOKUCIOTO aMMOHUS
oOpaszyer Oemnblii OCagoK, Ha pacKaJlEHHOM YIJI€ IUIaBUTCA, SIPKO
pacKaJsieTCst U CrOpaeT, OCTaBIISIsE OeNbId HAJIET U3BECTH - M3BECTKOBAS
cemutpa - Ca (NO3)2

- PactBop ynoOpenwust ocagka He 00pazyeT, HO MOXKET JaTh MYTb,
cm. 10.

10. Cyxoe ynoOpeHHe Ha pacKaJleHHOM YTJIC BBIJCISCT PE3KUi
3anmax ammuaka - moueBrHa - CO(NHy),.

- Cyxoe ynoOpeHue NpH MOAOTPEBAaHUM aMMMaKa HE BBIJEISET,
cm.11.

11. PactBOp yno0peHus ¢ pacTBOPOM XJIOPUCTOro 6apust oopasyer
Oenblii 0caZoK (He pacTBOPUMBIM B YKCYCHOM M ciabo CcoJsHOU
KHCJIOTaxX ) — CEPHOKUCIBINA Kamuii - K2SO4.

- PactBop yno6penus ocanka ¢ BaCi2 e obpasyer, cm.12.

12. Kpucramisl ymnoOpeHHs BJaXHBIE, Ha PACKAJCHHOM Yrije
BCIBIXMBACT WM C MIMIIEHUEM CropaeT, IBET IUTAMEHHW JKEeNTBHId -
HatpueBas cenutpa - NaNOs.
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- Kpucranner ynoOpeHus Menkue, cyxue, Ha pacKaJleHHOM YTJie
BCIILIXMBAET C MIUMCHHEM CropaeT, IBET IJIaMeHH (DHOIETOBBIA -
kanuitHas cenutpa - KNO3

13. IIpu noGaBieHNH CONSTHOW MM YKCYCHOM KHUCJIOTBI K CyXOMY
ynoOpeHuto HabIto1aeTcsl BCKUIaHue, cM. 14.

- Ilpu noGaBieHUU COJITHOW WM YKCYCHOE KHCIIOTHI BCKUIIAHHS
He HaOmrogaercs, cM.15.

14. Ynobpenue umeer BUJ OJIOr0 WM TPSI3HOBATOTO IMOPOIIKA
M3BECTHAK WK meprenb - CaCOs.

- Y100peHne umMeeT BU CEporo MbUIAIIET0 MOPOIIKA C KYCOUKAMH
yIJIs - IeYHas 3071a.

15. IlBer cyxoro ynoOpenmsi Oenblil, cM.16. - YmoOpeHue
HWHOT0 IBeTa, cM.17.
16. [Ipy npunuBaHUM K CyXOMYy yIOOpPEHHIO a30THOKHCIIOTO

cepeOpa nosiBisieTcs xenrtas okpacka - npeuunurat — CaHPO4, x 2H20.
- [loxxenrenue He Habmomaercs - rumc - CaSO4 X 2H20.

17. Yao0peHne CBETIIO-CEpOoro WM ceporo IBera, cM.l8.
Y nobpenue nHoro 1sera, cm.21.
18. YaoOpenne  WMeeT  KHCIyK  peaknuio  (mpoba

nakMycoBoi Oymaru) - cyrnepdocdar - Ca (H2PO4) 2xH20+2CaS04 x
2H20. -Peaknus ynoOpenus He kucinas, cM.19.
19.Cyxoe ynoOpeHune Ha pacKajJe€HHOM yriieé ObICTPO TEMHEET W
U3/1aeT 3amax ¥ KSeHHOTO pora- KocTsHas Myka - npeoonanaet Cas(POa)2
-IIPUMECH.
-YnobpeHue Ha yrie He u3Mensercs, cm.20.
20.Ynobpenue B BHAEC T0OIyOOBAaTO-CEPOro, TOHKOTO, ILIOXO
CMauyMBAIOIIErocss IOPOIIKA, IOXO0XKEero Ha TOJYEHOe CTEeKIOo -
amatuToBbIil KoHIeHTpat - 3Ca3(PO4)2 x Ca(FCl)2 - mpumecn.
-Ynobpenue B BHUAE CEPO-KOPUYHEBOTO 3E€MJIMCTOrO MOPOIIKA,
pa3mon ToHkHH - (ochoputHas Myka - mpeoOmamaer Cas(POa4)2
IPUMECH.
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21. YnpoOpeHue MOYTH UYEPHOTO IIBETA, HMMEET BHJ TOHKOTO
MBUIEBATOTO MOPOIIKa - naHaMmu Kabius - CAaCN2 -pumecn.
Yao0peHrue TEeMHO-KOPUYHEBOTO I[BETA, TSKEIIBIN
nopoiok Tomacuuiak -CasP203 unu
Casz(PO4)2 x CaO - npumecH.
Y n00peHne TeMHO-CEpOro I[BETa, BOJHAS BBITSIKKA JTAET PEAKIUIO
C XJIOPUCTBIM OapueM U MyTh OT MpUOaBICHUs a30THOKHUCIIOTO cepedpa
- kanumar - K2S04 X 2MgSO4 —nipumecn.

3.2. KosiuyecTBeHHbIN aHAJIU3 y100peHM i

Hapsiny ¢ KauecTBEHHBIM aHAJIM30M OYEHb BAXKHO 3HATh
coJiepKaHue JICHCTBYIONIETO BEIIECTBa B yA0OpeHUsX. [leiicTByrommm
BCIIIECTBOM HA3bIBACTCS MPOICHTHOE COJCPKAHHE ITHTATEILHOTO
BCIIECTBA B yJIOOPEHUH, KOTOPOE OMNPEACISIeTCs C IOMOIIbIO
KOJIMYECTBEHHOTO aHaimu3a. [lo 3TOMy TOKa3aTeiro pacCUUTHIBAIOTCS
HOPMBI MUHEPAIBHBIX TYKOB TIOJ] Pa3JIMYHBIC CEIBCKOXO3SHCTBEHHBIC
KYJBTYpPBI, & TAKXKE TIEPEBOJIAT BCE YIOOPCHUS B CTAaHIAPTHBIC TyKH. 3a
CTaHJAPTHBIC TYKH WPUHATHI JUISI A30THBIX yIOOpeHHH cynbhar
aMMoHus ¢ conepxanueM 20,5% aszora, mis GochopHBIX- MpocTOn
cynepdocdar c conepxxkanrem 18,7% P205 u ansa kanuifHbIX-KaIuiHas
couib ¢ coaepxkanueM 41,6% K20.

3.3.0npenenenue B yA00peHMX AaMMHA4YHOrO0  a30Ta
(popMaTUHOBBIM METOIO0M

OmnpezneneHre 0OCHOBAHO Ha KOJMYECTBEHHOM CBSI3bIBAHUU
aMMHaKa ¢ TIOMOIIbI0 POpMaIHHa B OPraHMUECKOE COCIMHEHUE
rekcametmiieHTeTpamuH (C6H12N4). AMMuadnbie y1oOpeHus B
HEUTpanbHOU cpesie MpU B3auMOJICHCTBUU ¢ (popMaTMHOM (BOJIHBIM
pactBopoM (hopmanbaeruga - HCOH) o6pa3zytoT MUHEPATIbHYIO KUCIIOTY
B KOJINYECTBE, YKBUBAJICHTHOM KOJIMYECTBY aMMHAYHOI'O a30Ta B
aHATM3UpyeMoil HaBecke ynoopenus. Hampumep:
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4ANH,CI+6HCOH=(CH,)6N4+6H,0+4HCI 2(NH, )
2S04+6HCOH=(CH2)6N4+2H,SO4+6H,0
4ANH4NO3+6HCOH=(CH;)6Ns+4H,NO3+6H,0 15

[To xonmuecTBy 00pa30BaBLICHCS KUCIOTHI, KOTOPAsi YUUTHIBACTCS
tutpoBanueM mménousto (NaOH wmmu KOH) ompenensiercss mporeHT
a3zora B ynoOpenuu. Xon ananuza 1. Pacrepers B dapdopoBoii cTymke
30 — 40 r uccnemyemoro ynoopenus. 2. Ha TeXHUYECKHX Becax B3STh
HaBecky 10 r, mepenectu B crakaH €Mmkoctbio 150 — 200 mu u
pacTtBOpUTH B HEOObIIOM KordecTse (50-100 Mi1) AUCTHILIMPOBAHHOM
BOJBL. 3. OTOMIBTPOBATH PAacTBOP Yepe3 BOPOHKY AuaMeTpoM & — 10 cm
C OOBIYHBIM OYMa)KHBIM (PHIIBTPOM B MEpPHYIO KOJIOY 00BEMOM 250 mu,
JIOBECTU BOJOM 110 METKM, 3aKpbITh IpoOKo#, B3OonTath. 4. B3dTh
nunetkoil 10 mn ¢gunpTpara B xumuueckuil crakad Ha 100 — 150 mui,
npubaBuTh 2 — 3 Kalld HMHAUKaTOpa MeTwiopaHk. Ecinu mnosButcs
po30Basi OKpacKka, YKas3blBalolllas Ha KHUCIYI0 pEaklUi0 pacTBOpa,
cileflyeT HEeWTpaJau30BaTh KUCIOTHOCTb, IpubaBiad mo kamiaM 0.1 H.
pacTBOp WIENOYM 10 TMOSABICHUS KENTOW OKpacku. 5. B apyroi
XUMUYeCKHid ctakaH 00béMoM 100 — 150 M mpuauTh mumuHapoM 10
mi 20 %-ro pactBopa ¢dopmanuna. 6. Tak ke, Kak U B HCIBITYyEMOM
pacTBOope, MPOBEPUTH pEAKLUI0 pEeakTUBa WU, €CIM  HYXKHO,
HENTpanu3oBaTh KUCIOTHOCTH 0.1 H. pacTBOpoM wmI€nounm 10 KENTON
okpacku. 7. Bnuth pacTBOp (hopMasiiHA B CTakaH C HCHBITYEMBIM
pacTBOpOM M mepememiarb. 8. Peaknus ImpoTekaeT MOMEHTAlIbHO, OT
o0Opa3oBaBLIeHCs KUCIOTHl OKpacka pacTBOpa OT KENTOW MepexoIuT B
po3oByto. 9. IlpubaButh k pactBopy 2 — 3 Kamiau (eHondraienHa u
TuTpoBath (.5 H. pacCTBOPOM WIENOUN 10 BTOPOTO U3MEHEHUS OKPACKH -
oT k&nToH (rmocne po3oBoit) k ManuHoBOU. [Ipumeuanue. BuumaTtensHo
CIEIUTh 3a W3MEHEHHEM OKpackd, TaK KaKk OT IPHUCYTCTBHUS
UH/IMKAaTOpPOB (METHIIOpaHXa, (heHoadTanernHa) UBeT pacTBopa npu 16
TATPOBAHUU M3MEHSETCSA IBAXKIBL: 1| — U3 po30BOro B *kEnTwd npu pH
6.2 IO METWIOPAaHXKy; 2 — M3 KEJITOro B ManumHOBbIN npu pH-8.2 mo
denondranenny.
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Pacuér (%)= » Hm 0,014 + P 100 H rae: a — komuecTBO
IIEJI0YM TOLIEAIEN Ha TUTpoBaHue, Mi; Hill - HopManbHOCTD 1IEN0un;
P — passenenne 200/10=20; 100 - nns BbIpaXEeHUs JaHHBIX B
nporenrax; 0,014 - mr kB a3ota: H - HaBecka ynodpenus, r. Tabnuua 4
®opma 3anucu Ynobpenue Hapecka, r Passenenue HopmanbHOCTH
menoun Kon-Bo 1menoun, ma % asora PeakTuBbl, HHAMKATOPBI:
Metunopanx (0,5 T pactBoputh B 100 Ma JUCTHILUTUPOBAHHOM BOJIBI).
®enondranenn (1,0 r pacrBoputs B 100 M stunosoro cnmpta). 0,1 H.
pacTBOp mIenoYM (B KamlelbHHUIIE), TOTOBAT M3 (PUKCaHama Wik 5,6 T
KOH wmu 4 r NaOH pacTtBOpsIOT B TUCTHIUTHPOBAHHOW BOJIE M IOBOJIST
o0wvem 1o 1 murpa. 0,5 H. pactBop ménoun (KOH umu NaOH), rorossr
u3 ¢ukcanana win 28,06 T KOH wm 20.0 r NaOH pacTtBoputh B
TUCTHITMPOBAHHOW BOJIE U 10BeCTH 00BEM 110 1 nmutpa. HopmanbHOCTH
niénoun ycranaBnuBaroT ¢ ToyHocThio 0,0001 H. 20 %-ii pacTtBOp
dopmanuHa

3.4. Onmnpeaenenne ycosieMoil ¢ochopHOli KHCIOTHI B
(docdopHbIX y100peHnsIX

[TpuHumn OIpeIeJICHUS OCHOBaH Ha U3BJICUCHUU
JMMOHHOKHCIIBIM aMMOHHEM (OcPOpHOIl KHUCIOTHI, pPacTBOPUMON B
cinabbix kuciaorax. OHOBPEMEHHO M3BIIEKAETCS U BOJAHOPACTBOpPHUMAs
dochopHas KuCI0Ta, TO3TOMY YCBOSIEMON COJIEPKUTCS BCETAa OOJIbIIIE,
yeM BoaHopacTBopuMmon. Xop omnpeneneHus 1. bepyr HaBecky
dochopHOro ynobpenus 2 - 5 1 B CTyNKy M pactuparoT. [IpminBator 25
MJI AMCTHJIIMPOBAHHOM BOJIBI U BHOBb pacTUparoT. 2. OTCTOSABLIYIOCS
KHUJIKOCTh (PUIBTPYIOT Yepe3 IUIOTHBIN GHIBTP B MEPHYIO K00y Ha 250
MII, B KOTOPYIO mpeaBaputenabno Hamuto 5 — 6 ma 20% HCI. 3. Ocratok
y0OpeHus: pacTUPAOT B CTYIKE elle 3 pa3a, NpuinBas Kaxslid pa3 20
— 25 MJI JUCTWJUTUPOBAHHOM BOJABI U MEPEHOCS JKUAKOCTh Ha (UIBTP
nexaHTtanueil. 4. 3areM 0cCaJoK MOJHOCTHIO MEPEHOCAT HAa GUIBTP U
IPOMBIBAIOT Ha (PUIBTPE 0 TEX MOp, MoKa He HabepeTcs okoso 200 M
¢unsTpata. KonOy A0BOIAT NUCTWIIMPOBAHHOW BOJIOM 1O METKH H
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nepeMennBaioT cojepxkumoe (komba Nel). 5. DumbTp ¢ ocagkom
NEPEHOCAT B IPYT'YI0 MepHYI0 K00y (Ne2) na 250 mn u npunusarot 100
MJI PacTBOpa JMMOHHOKHCIOIO aMMOHHS, 3aKPBIBAIOT U B30aJITHIBAIOT
10 pacmaneHus GuiabTpa Ha Kycouku. 6. 3arem konOy Ne2 morpyxaror
Ha 30 MUHYT B BOAsSHYIO OaHio ¢ Temmeparypoir 60°C, mpuuem yepes
kaxnaple 10 MuHYT comepxumoe KoinObl nepememuBaroT. 7. Ilo
ucredyeHuu 30 MUHYT KOJIOY OCTYKAIOT OJ KPaHOM, JOBOJAT 10 METKHU
U TIIATENBbHO nepeMemmuBaroT. 8. Comepkumoe Koiobl Ne2 GuiIbTpyroT
yepe3 IUIOTHBIM (uiabTp B KojOy Ne3, orOpachiBasi mepBble MYyTHBIE
nopuuu ¢unerpara. 19 9. J{ns onpenenenus ycposiemoir P20s u3 xonbd
Nel u Ne3 6epyr B crakan o 50 Mt ¢punbTpara, BHOCAT TyAa 30 mi 20%
HCl u kunstar 20 munyt. 10. [locie oxiaxaeHus NpUOABISIOT B
cTakaH 25 M pacTBOpa JUMOHHOKHUCIOTO AaMMOHUS, TIIATEIbHO
NEePEeMENINBAIOT M HEUTPAIM3YIOT pa30aBIeHHBIM aMMHAKOM IO
uHAuKaTopy Qenondranenny (2 — 3 KarmiM) ¢ nepexoioM OKpPacKu 3
npo3pavyHoro B po3oBatkiil. 11. OcaxaaroT pochopHyO KUCIOTY, BHOCS
B ctakad 20 — 30 M mieJoYHOM Mar"HeswajlbHOR cMecH. 12. 3artem
npubasnsor 10 mn konueHtpupoBanHoro NH4sOH (umm 25 mn 10%
NH4OH) u cogepxumoe cTakaHa nepeMennBaroT B TeueHue 30 MUHYT
(unmu octaBisitoT Ha 16 yacoB). 13. Ilo ucteduenun 30 mMunyt (wau 16
4acoB) COAEP)KUMOE CTakaHa (QUIBTPYIO Yepe3 IUIOTHBIA 0e330JIbHBIN
¢wibTp U mpombIBatOT ocanok 2,5% pactBopom NH4OH (oxomo 100
). 14. @uIbTp ¢ OCaAKOM MEPEHOCIT B THUreNb (IIPEABAPUTEIHLHO
JOBEJIEHHBIM 70 TOCTOSIHHOW Macchl), BBICYIIMBAIOT, MPOKAIMBAIOT B
Myene 10 MOCTOSHHON Macchl M B3BEMIMBaIOT. Eciiu 0casiok YepHBIH,
TO HEOOXOAMMO TIOCJT€ OCTBIBAHMS THUIJIA MPHINTH HECKOJBKO Karelb
koHnentpupoBanHoi HNO3, Bemapute u npokamuTh. I[IpomeHT
ycBosieMo#t ochopHON KUCIOTHI omnpenensiercs mo dopmyne: %25 =
0,6379 - 500 - 100% = - 100 re: a — macca Mg2P207, 1; 0,6379 r P205
B 1 r Mg2P207; 500 (250 + 250) — oObem pacTBOpa ymoOpeHHus
(pa3Benenue); H — HaBecka, T; 100 — oObem ¢uabTpaTa, BISATHIA IS
ananmu3za (50+50), mn
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3.5. OnpeneJieHne BJIa:KHOCTH y100peHUit

[TpuHIMIT METO/1a OCHOBAH Ha BBICYIIMBAHUU HABECKU YJOOPEHHUS
B cymImiibHOM ikady mpu temmeparype 100-105 1o mocTossHHOTO Beca.
XJTOpUCThIE aMMOHUH, AHaMMO(0C, aMMOHHU3UPOBAHHBIN cynepdocdar
U TIPELUITUTAT TOJDKHBI BEICYIIMBATHCS pH TemmepaTtype 60-70.

Xon agammsa. OTBenMBarOT Ha aHAJIWTHUYECKUHA Becax 3-5T
ynoOpeHusi B IMPEIBAPUTEIILHO BBICYIIECHHBIH U JOBEICHHBIA /10
MOCTOSIHHOTO Beca CTEKJSHHBIA OIOKC M MOMENIAIOT B CYIIWJIbHBIN
mkad.

Cyliky HaBEeCOK IMPOU3BOIAT B TE€YCHHE 4-6 4YaCOB OTKPBITHIX
OrOKcax, 3aTeM OXJAKIAIOT B JKCHKATOPE, 3aKPbIBAIOT KPBIIIKAMU U
B3BemMBaOT. CyIIKy MOBTOPSAIOT B TEUEHHWU JBYX 4YacoB, OIOKCHI
OXJIAXKJAIOT Y B3BEIIMBAIOT . €CIU IIOCIe BTOPOH CYIIKH HE
HaOII0/IaeTCsl 3aMETHOTO OTKJIOHEHHS BeCa, TO BEIIECTBO BHICYIIEHO /10
MOCTOSIHHOTO BEca.

Brruucnenne pesynbratoB. ConaepikaHue BiIard B yHoOpeHUsX
pacCYUTHIBAIOT 11O (hOpMYyIIE:

X=a* 100, roe
H
X- MPOIICHT BIIaTH B yI0OpEHUH;
a-yCylllka HaBEeCKH B T; H-
HaBeCKa y100peHus B T.

3.6.0npenesnenue a3ora B MOYeBHHe (POPMAJIMHOBBIM
MeTO10M

Ilpunyun memooa. 1lpu HarpeBaHMM C CEPHOM KHCIOTOH
MOYEBMHA TMOJBEpraercsi TUAPOIU3Y € oOpa3oBaHHEM aMMHaKa U
yroapHOU KHCI0TBI. CO(NH2)2+42H20 — 2NH3+H2CO3 VrombHast
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kuciora pasznaraercsa Ha CO2 u H20. AMMuak cBs3bIBa€TCsl C CEpHOUN
kucioroii B cynbpar ammonust: 2NHz+H2504 = (NH4)2S0a4 10 130biTOK
CEpHOM KHCIJIOTBI OCTOPOKHO HEUTPAIM3YIOT wLienoubto. Jlanee xon
aHalM3a aHAJOTMYCH OINpPE/CICHUI0 a30Ta B Cyib(are aMMOHHs. XOJ
anamm3a. 1 v moueBuHbl — CO(NH2)2 mepeHocsAT B IUIOCKOIOHHYIO
KOJIOY M3 TYroImjiaBKoro crekia. CMBIBAIOT MPUCTABIIUE K TOPITY KOJIOBI
YacTHUIBI HEOONBIIUM KOJUYECTBOM JHCTUJUIMPOBAHHOW BOABI U
nobaBnsaoT 5 mi koHueHtpupoBanHod H2SO4. Copepkumoe KOJIOBI
KHUIISATAT B BBITSOKHOM KAy 10 TpeKpaimieHus OypHOTO BBIICTICHUS
CO2, a 3areM A0 MOSIBICHHUS O€NBIX IMApOB CEPHUCTOTO AHTUAPUJIA.
OxnanuB kon0y, mpwimBaioT B Hee S0 MJI AUCTHIITUPOBAHHOM BOJBI U
2-3 karmm metmipora. Helitpanusytor kucinoty B koinbe 5.0 H NaOH no
nepexojia OKpacku B 30J10TUCTO-keNTyIo0. [locnenyromum nobapneHuemMm
no kammsiM 0.5 H H2SOs4 noGamnsioTcs MOSBICHHS CJIa00PO30BOM
okpacku. K HeifrpanuzoBanHomy pactBopy npubasisor 20 mua 40 %-
Horo ¢opmanuHa u 2-4 xamm ¢enondranenHa. Bwigenusuryrocs
KHUCIIOTY TUTPYIOT IO TOSBJICHHUS 4Yepe3 JKENTYI0 PO30BOIl OKpacKu.
Pacuer conepxanus azora (B %) npousBoautcs mo ¢opmyne: m V v N
0.014 100 % x x x =, roe V — o0opem NaOH, momemmmii Ha
TUTPOBaHUE, MII; H — MoJisipHast koHueHTpanus NaOH, mmons/mi; 0.014
— MoIIIpHas Macca a3oTa, I/MMOIIb; M — HaBecka yaoOpenusd, r; 100 —
JUISL BBIpa)KE€HUS pe3yibTaTa B %.

®opma 3ammcu  pesynbraroB  Hassanme NaOH ymoOpenus
Hagecka, r it H N,% Peakrtussl: 1) konnentpupoBannas H2SO04; 2) 5.0
H NaOH (200 r NaOH wa 1 1 pactBopa); 3) 0.5 5 H2SO4 (14 mut xoHIIL.
H2SO4 na 1 1 pactBopa); 4) 40 %-ub1it pacTBOp opmanuHa; 5) 1.0 H
NaOH (40 r. NaOH na 1 11 pactBopa).
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3.7. Omnpenenenne aMMHAYHOIO0 a30Ta B HaBO3e 110
HN.PomamikeBU41y KOJIOPUMETPUYECKHM METOA0M

Ilpunyun memooda. AMMUaKk BBITECHSETCS M3 HaBo3a W
onHOBpeMeHHO cBsizbiBaeTcs 0.05 H comsuoit kucnotor (NH3 +HCI =
NHA4CI). B mosiyueHHON BBITSDKKE MPOM3BOIUTCS KOJOPUMETPHUECKOE
onpeneneaue NH4+, ocHoBaHHOE Ha B3aMMOJICUCTBUM COJIEH aMMOHUS
¢ peaktnBoM Heccriepa ¢ oOpa3zoBaHHeM KOMIUIEKCHOM COJH KEITOTO
ngera (omaucroro mepkypammonus): NH,Cl + 4KOH + 2K,(Hgl4) =
HgOHg(NH4)I + 7K1 + KCI + 3H,0 I[IpucyrctByromme B pactBope
KaTHOHBI KaJbIMsl, MarHUs U Jp. MOHBI C peakTuBoM Hecciepa parot
HEPAaCTBOPUMBIE OCAJKU U BBI3BIBAIOT ITOMYTHEHHE pacTBopa. [loaTomy
K MHCIBITYEMOMY pPAacTBOpPY [J0OABISIIOT CETHETOBYIO COJIb (KaJMid-
narpuii  BuHHOKHCIBIH, KOOC(CHOH)2COONa*4H20), xoropas
CBSI3bIBAE€T MOHBI B HEAUCCOLMUPYIOIINE COeAMHEHUs X0/ aHa/In3a: Ha
TEXHUYECKUX Becax OepyT HaBecKy HaBo3a 10 r u mepenocsat B 500 mu
K00y ¢ mmpokuM ropiom. Tynaa sxe nmpuuBaroT 250 mi 0.05 1 HCI u
BCTPSAXMBAIOT Ha poTarope B TeueHHe 30 MHUHYT. 3aTeM COJEpKHMOE
KoJIObl  unbTpyroT. s MOMydeHHs MPO3padyHOro  (uibTpara
HE00X0UMO cpa3y HEepEeHECTH KaK MOXKHO OOJjbllle TBEPJbIX YacTHUI
HaBo3a. V3 oTQUIBTPOBaHHOHN BBITSKKM OepyT 5 MJI B MEpHYIO KOJOy
Ha 100 mu, mpubasnsoT 4 mi 25 %-HOro pacTBOpa CErHeToBOM cCouH,
JOBOJAT OOImIMKA 00BbeM KHUJIKOCTH Bo10M 10 80-90 mi, mpuinBaioT 2 Mi
peaktuBa Heccnepa m noBomar a0 4epTsl. XOpOLIO NMEPEMEIINBAIOT.
OHOBpEMEHHO TOTOBAT 00pa3lOBble pacTBOpbl. B MepHbIe KOJIObI Ha
100 mn momemrarot 1; 2; 5; 8; 10; 15 M pabodero pacTBopa XJIOPUCTOTO
aMMOHHSI, MPWINBAIOT JUCTWIMPOBAHHOW BOABI, 4 MIJI CErHETOBOI
comu u 2 M peaktuBa Heccriepa, 1oBoasT o0beM 10 METKU. XOPOIIO
nepememmBaioT. Uepes 15 MuHyT pactBopbl npocMmarpuBaioT Ha POKe
npu cuHeM cBertouibTpe. Coaep’kaHue aMMOHUKHOro azora (B %)
paccunthiBaroT 1o gpopmyie: A*100*V 20 %N = ---------mm-mmmm oo
-, m*1000*V1 rae a —konmyecTBO a3zoTa 1o rpaduky, mr/100 m; V —
oOumii o0bemM pactBopa, mMa ; V1 — oOveM pacTBopa, B3ATBHIM aJs
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OKpalIMBaHus, MJI ; M — HaBecka, T; 1000 — mepeBoa mr B r. PeakTuBbL.
1) 0.05 1 HCI (4.1 mn xony HCl nHa 1 1 pactBOpa); 2) 25 %-Hblit
pacTBOop cerHeroBoil comu; 3) peaktuB Heccnepa; 4) oOpa3ioBbiid
pactBop NH4Cl: 0.7405 x.u. NH4CI pacTBOpsIIOT B AMCTHIUIMPOBAHHON
BOJIe U J0BOAAT 00beM 10 1 1. 3atem 20 mMi1 3TOro pacTBOpa MEPEeHOCAT
B MEpHYI0 KOOy W BHOBb JIOBOJAT A0 1 1. B 1 mn mocnmennero
obpasnoBoro pactBopa coaepxutcs 0.005 mr NH4 + . Bce peakTuBbl
FOTOBAT HA TUCTUJUIMPOBAHHOM BOJE, HE coAepkanel ammuaka. dopma
samcu 1 KonmaectBo obpasir. p-pa, vt 1 2 5 8 10 15 Konm. obpasir. p-
pa, mr/100 mu 0.005 0.01 0.025 0.04 0.05 0.075 Orcuer mo ®IKy
®opwma 3anucu 2 Y nobpenne Hasecka, r Otcuer mo @OKy, D NH4 + |
mr/100 m) %
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