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BBEJIEHUE

Jlyis monydeHusi CTabUIBLHOTO YPOBHS YPOXKAHHOCTH CEIThCKOXO035IH-
CTBEHHBIX KYJIbTYp HAJUJIEKAILETO0 Ka4eCTBA CIEUUATUCThl arpOHOMHYE-
CKOT0 MpO(UIIs TOJKHBI 3HATh YCIOBHS BBIPAIIMBAHUS U MYTH UX pe-
TyJUPOBAHUS.

W3 Bcex (axTopoB, BIMAIONIMX HA pacTeHUs, HauboJee perynupye-
MBI — noyBa. [loaTomy B cyOcTparax, Ha KOTOPBIX IIAHUPYIOT BO3J1E-
JBIBaHUE KYJIBTYpP, HEOOXOIUMO 3HATh MX arpoXMMUYECKHe U (PU3UKO-
XUMHUYECKHUE ITOKA3aTeNH, UCIOJIb3YEMbIE TAKXKE IIPU pacyeTe /103 Me-
JMOPAHTOB, OPTAaHUYECKUX U MUHEPATIbHBIX YAOOpEHHH, HEOOXOUMBIX
JUIS. HOPMaJIbHOTO POCTa, Pa3BUTHs PACTCHHI U MOBBIIICHHS (COXpaHe-
HUS1) TUIOAOPOUS MOYBBI.

CrnenuanucThl CeIbCKOro X035IICTBA CTPEMSATCSA HE TOJIBKO MOJYYUTh
OIpe/IeNICHHbI YPOBEHb YPOXKANHOCTU KYJIBTYpPbI, HO U KaU€CTBEHHYIO
MPOAYKIIMIO, XapaKTEPU3YIOLYIOCS KOMIUIEKCOM IOKa3aTeleu, onpee-
JIAOIMX €€ IeHHOCTh M Ha3HaueHue. 3HaHUE 3JIEMEHTHOI'O COCTaBa
pacTeHuii MO3BOJIAET ONPEACTUTh MOTPEOHOCTh MOCIEAHUX B DJIEMEH-
Tax MUTAHHUA U MPOBECTU MPHU HEOOXOJMMOCTH CBOEBPEMEHHYIO IOJ-
KOPMKY.

[Ipesxne yem MPUCTYNUTh K BBHIIOJHEHHIO JAaOOPAaTOPHBIX padoT,
HE00XO0/AMMO O3HAaKOMMTBLCS C MpPaBUJIAMU TEXHHUKHM O€30MacHOCTH MpU
paboTe B arpoXMMHYECKOil 1abopaToOpuu, BHUMATEIbHO U3YYUTh XOJI
aHAJTMTUYECKONH PabOThl, XUMUYECKYIO TOCYAY, JJabopaTopHOe 000py-
JIOBaHUE M MPUOOPHI, HEOOXOIUMBIE JIJIsi BBHITIOJIHEHHS TaHHOW PaboTHI,
U C TIOPSIIKOM 3amucH B TeTpajsax. PaboTarh B 1a60OpaTOpUH HY)XKHO B
XaJjlaTax, a Ipy BBIMOJIHEHUHU HEKOTOPBIX padoT U B epyaTKax.

3anuce aHanu3a B pabouell TeTpaau NPOBOJUTH B CIENyOILEH Mo-
CJIEIOBATEIbHOCTHU:

- IPUHIIUIIA METO/1a;

- o0opynoBaHue, MOCy/Aa, peakTUBbI; - KPAaTKOE OMUCAHHE XOJAa pa-
0OTHI,

- BBIYUCIJIEHHE PE3YNIbTAaTOB (MpU HEOOXOIMMOCTH MOCTPOEHHUE Ka-
TOpPOBOYHOTO rpaduka);

- BBIBOJIBI.



OCHOBHBIE ITPABHJIA TEXHUKHU BE3OITACHOCTHU B
YUYEBHOM ATPOXUMHYECKOU JTABOPATOPUH

Co3nanne HeOOXOQMMBIX YCIOBUI pabOThl B yUeOHBIX arpoXUMHUe-
CKUX J1a00paTopusiX, CTPOroe COOJIIOJCHHE NMPaBUJI TEXHUKU Oe3omac-
HOCTH U METOJUKH ITPOBEJCHUS aHAIN3a ABIIAIOTCS OCHOBHOM NPEIO-
CBUJIKOM MpeaynpeKIeHUs] HECUACTHBIX CIIy4YacB.

B arpoxumuueckux JabopaTopusx He pasperiaercs paboraTh 0e3
CHEeLoAeK Ibl. B nmomenenusx nadbopaTopuu 3amnperaercs KypuTh, Ipu-
HUMaTh MUILY WIX XPaHUTh MPOAYKThl MMUTAHU, 3arPOMOXKAATh pabo-
Yhe CTOJbl OCTOPOHHMMH MPEIMETAMM, TPOMKO pa3roBapuBaTh WIIN
M0JIb30BaThesl paauonpuOopamu. JroOol LIyM OTBIIEKaeT BHUMaHHE
pabotatomiero B J1a0OpaTOpPUM M MOXKET HPUBECTH K OIIMOKAM WIIH
HECYACTHBIM CIIy4asiM.

[Ipu pabore ¢ KHCIOTaMH H IIEIOYaMH HEOOXOAMMO COOIIOAATh
cieayromue npasuia. Pacrapuanue (M3 OyThlIei B CKISTHKH) KPETIKUX
KHCJIOT, IIEJI0YeH M aMMHaKa OCYIIECTBIISIIOT C MOMOIIBIO CH(OHOB, B
3alIUTHBIX OYKaX, PE3MHOBBIX IepyaTkax, Gpapryke u canorax. KoHues-
TPUPOBAHHBIE KHUCJIOTHl U JPYrU€ JETY4YHE >KUJIKOCTH MEPETUBAIOT
TOJIBKO B BBITSDKHOM HIKady.

[Ipu ncnonb30BaHNN KOHIIEHTPUPOBAHHBIX KUCIOT JJIsi IPUTOTOBIIE-
HUS PacTBOPOB BO H30eXaHUE WX Pa3OpbI3TMBaHUS NPU HArpeBaHUU
MIPUJINBAIOT KUCIOTY B BOJy, @ HE HA00OPOT.

I'panynupoBaHHyI0 (TBEp/yl0) ILIEIOYb PacTBOPSIOT B (dapdopoBoii
Yallke MpU TOCTOSHHOM NepeMeUIMBaHuM U oxJjaxjaeHuu. OcoOlas
IPEJOCTOPOKHOCTh HEOOX0IMMa MpU padoTe ¢ TOPSIYUMH KUCIOTaMU U
HIETI0YaMH.

IIposnuTble KUCIOTBI CMBIBAIOT BOJOM M HEUTPAIM3YIOT CONOM WIIHU
MEJIOM J0 IPEKPALICHUS] BCKUTIAHUS.

SInoBUTHIE BELIECTBA, €KKE U JICTYUHE )KUKOCTH OEepyT ¢ OMOILBIO
UWIMHIPOB WM THIIETOK, CHA0XEHHBIX CIEHUAIbHBIM 3a00pHBIM
YCTPOICTBOM (PE3NHOBOM IpyIIeH, MINPHULIEM).

Heponyctumo ucnosnb30BaHUE OTKPBITHIX 3JIEKTPOHArPEBATEIbHBIX
npuOOPOB, CIIUPTOBBIX U Ia30BBIX TOPEJIOK MPH PabOTE € JETKOBOCILIA-
MEHSIOLMMHUCS BELIECTBAMH. 3allpelliaeTcsl XpaHeHue B J1abopaTopHsxX
JIETKOBOCIUIAMEHSIOIIMXCS KUAKocTed (OeH3uHa, 3¢upa, alneTroHa H
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1p.) B KOJMYECTBE OOJIBIIEM, YeM HEOOXOJUMO JUISl BHIMOJIHEHUS TEKY-
meld padoTel. XpaHAT UX B TOJCTOCTEHHBIX CKJSIHKaX C MPUTEPTHIMU
npoOKaMM B BBITSDKHBIX IIKadax, yaaJeHHBIX OT OorHs U oborpesa. Ka-
TErOpUYECKH 3alpeliaeTcss BbUIMBATh JIETKOBOCIUIAMEHSIOIINECS JKU-
KOCTH B KaHanu3aiuoo. OTpaboTaHHBIE )KUIKOCTH COOUPAIOT B CIEIH-
AJIbHYIO T€PMETHYECKU 3aKpBIBAIOLIYIOCA Tapy, a B JAajbHEHIIEeM B 3a-
BUCUMOCTH OT UX IICHHOCTH JIMOO pEreHepupyloT, JH0O0 CKUTaloT B
0€30I1aCHOM MECTe.

3ampemaercss OCTaBIsATh 0e3 MpUCMOTpa paboTaromue Mpudopsl ¢
JIETKOBOCILIAMEHSIOIIMMUCS U B3pbIBOOIIACHBIMH BEILIECTBAMH, I'a30BbIE
TOPEJIKH, CETEeBble AaHAIUTUYECKHUE W AIIEKTPOHArpeBaTeNbHbIE MPUOO-
PBL.

[IpaBwia epBoii TOMOIIH MPHU paboTe B JTAOOPATOPUH CIICTYIOIIHUE.
[Tpu MexaHWYECKHX PaHEHUSX U [Ope3ax CTEKJIOM paHy IPOMBIBAIOT 2-
3%-HBIM PacTBOPOM MapraHI[OBOKHUCIIOTO Kajaus Wi 3%-HbIM PacTBO-
POM IEpEeKUCH BOAOPOA, Kpasi paHbl Ae3UH(PULIUPYIOT CIMPTOBBIM pac-
TBOPOM #0/1a, TIEPEBA3BIBAIOT CTEPHIBLHBIM OMHTOM. [Ipn rirybokux mo-
pe3ax WIM paHEHHUSX KPOBOTEUYEHHE OCTAHABIMBAIOT TAMIIOHOM BarThl,
CMOYEHHBIM B 2-3%-HOM pacTBOpE XJIOPHJIA JKeJie3a MU TEPEKHCH BO-
70poAa, u oOpamaroTes B ieuebHoe yupexaenue. [Ipu cuiabHOM KpoBo-
TEYEHUH JI0 TPUXO0/Ia Bpada HAKJIAIBIBAIOT PE3UHOBBIH KIYT.

IIpy TemIoBBIX 0XOrax MOPAXKEHHOE MECTO CMaduBalOT 3%-HbIM
pPacTBOPOM MUTHEBOM COJBI WM MApTaHIIOBOKHCIOTO Kallus, IMOCIE Ye-
IO CMa3bIBAalOT Ma3bl0 OT OXKOTOB M HAaKJIaJbIBalOT MOBS3KY. Jlyuinee
cpeacTBo i mpuModek - 96%-Hblit STHIOBBIN cnupT. [Ipn TsprenbIx
OXKOrax JeNaloT TOJBKO MPUMOYKH M3 MAapraHIOBOKHCIOTO Kaius,
HAKJIaJBIBAIOT CYXYIO CTEPUJIBHYIO MOBS3KY W HAINPABIISAIOT HA JICYCHUE
K Bpauy.

[Tpr XUMHYECKUX 0XKOTax (KUCIOTaMU, IIEI0YaMHU U IPYTUMHU €IKH-
MU BeIIeCTBaMH) IPEXkJ€ BCEr0 BAaTHBIM TaMIIOHOM YAAJSIOT ¢ TOpa-
KEHHOI'O0 MeCTa OCTaTKU (KaIuii), IPOMBIBAIOT OOJIBIIUM KOJINYECTBOM
BOJIbI U 00pabaThIBAlOT HEUTPAIM3YIOUIMMU BEIECTBAMU - 2-3%-HbIM
pacTBOPOM MUTHEBOW COMABI WM OMKapOOHATa aMMOHWSI TIPH TIOpaXKe-
HUH KUCIOTON U 2%-HBIM paCTBOPOM YKCYCHOW KHCIJIOTHI IIPU TMOpaXe-
HUM 11e7109b0. [lopaskeHHbIE MecTa CMa3bIBAIOT Ma3bl0 OT 0KOTOB HJIH
OOpHBIM Ba3eJIMHOM M HAKJIabIBAIOT TOBA3KY.



[Ipu monmagaHuu €IKUX WIH SIIOBUTHIX BEIIECTB B OPTaHbI MHINEBA-
pEHUsT HEMENJICHHO BBI3BIBAIOT PBOTY C MOMOINBIO MaibleB uin 1%-
HOTO pacTBOpa MEAHOT0 Kymnopoca (HY>KHO MPUHATH MPUMEPHO OJHY
CTOJIOBYIO JIOKKY PacTBOpa) UM MBUILHOW BOJABI, IPOMBIBAIOT JKEITYI0K
MOCTPAJIaBILIET0 BOJOM M JAIOT MOJOKO, aKTUBUPOBAHHBIM YroJib WU
KpEnKHi Jail.

[Ipyn mopakeHUH SIEKTPOTOKOM HEMENJIEHHO O0ECTOYMBAIOT TIO-
CTpaJaBIIEro IYTEM OTKJIIOUEHHs PYyOMJIbHHKA WJIM YCTPAaHEHUS KOH-
TaKTa ¢ HUM IPH MOMOIIH JTFOOOT0 M30JSIIMOHHOTO MaTtepuana (pes3u-
HOBBIX MEPUYATOK, MAJKU U T. I1.) ¥ TOTYAC K€ JIENaI0T UCKYCCTBEHHOE
JBIXaHUE B TeUCHHE 1-2 9 10 MpUXoaa METUITMHCKOTO paOOTHHUKA.



1. AHAJIM3 PACTEHUI

B mpouneccax XM3HEAECATENBHOCTH PACTEHUH B MX OPraHax Cco3/a-
IOTCSl U HAKAIUIMBAIOTCSl OPraHUYECKHE BELIECTBA - O€JIKH, JKUPBI, yIie-
BOJbl. B 3aBUCUMOCTHM OT KyJbTYpBI M YCJIOBHUH €€ BBIPAIMBAHUSA CO-
JepKaHUE ITUX BEIIECTB B YPOXKasX MOJBEPKEHO 3HAYUTEIIBHBIM KOJIE-
O0anusm. K muTaTebHON IEHHOCTH PacTUTEIHHON MPOAYKIIMH, €€ KOp-
MOBBIM JIOCTOMHCTBaM U Ka4y€CTBY IIPEIbABISAIOTCS OIPEIEICHHBIE TPe-
OoBaHus. B cBA3M ¢ 3THM, JUIS KaU€CTBEHHON OIICHKH ypOXaeB, BO3HH-
KaeT HeoO0XOAMMOCTh B MPOBEICHUM MX aHAJIM3a Ha colepkaHue Oeln-
KOB, CBIPOIO IIPOTEUHA, )KAPA, KpaxMaJla, CyXHUX BEIECTB U Jp.

AnHanu3 pacTeHu HeOOXOAUM TaKXKe /ISl U3YUeHUS UX MUTAHUSL, TH-
arHOCTHKH MOTPEOHOCTU B y0OpPEHUSIX, BBINOIHSIS aHAIU3bl PACTEHUH,
MO’KHO OoJjiee yriyOJIeHHO M3Y4YHMTh B3aMMOJEHCTBHE MEXAY PacTeHH-
€M, IIOYBOH U y100peHueM, TeM caMbIM 00Jiee MPOAYKTUBHO UCIOJIb30-
BaThb TYKH.

1.1.0160p 00pa3uoB M MOATOTOBKA UX K XUMHUYECKOMY aAHAJIHU3Y

Hcxonnplii oOpasen (mepBoHavaabHas Ipoda) 6epercss HeOOoIbITMMU
MOPIMSIMA U 00s3aT€TIHbHO BO MHOTHX MECTaxX HCCIEIYeMOTro OOBEeKTa.
Macca ero ycraHaBIUBaeTCs ClielUalbHBIMU MpPaBUIAMH, UHCTPYKIINS-
MU, cTaHnaptamu. JlocTaBlieHHBIA B J1aOOpaTOPUIO UCXOJHBIN 0o0Opasell
CIIy’)KUT MaTepualioM Juisi otOopa cpenHed mpoOwl. [lepBoHadambHYIO
poOy pacChINarOT WIH PACKIIAIBIBAIOT TOHKHM CJIOEM Ha CTEKJIE MU Ha
YHCTOM JIUCTE (paHephbl U U3 MHOTHX MECT €€ OepyT B CTEKJISIHHYIO OaH-
Ky HJI KApTOHHYIO KOPOOKY HEOOJIbIIIOe KOJTMYECTBO MaTepHaa.

Cpennsist mpoba mociie COOTBETCTBYIOIIEH MOATOTOBKU SBISETCS Ma-
TEpPHAJIOM aHAJIUTHYECKOHN MpPOOBHI.

Macca aHamTUTUYECKOU MPOOBI 3aBUCUT OT KOJIUYECTBA U METOJAUKHU
MIPOBOIUMBIX UccienoBannii u kosebaercst oT 50 1o 100r pacTuTenpHO-
ro marepuaina v ot 200 10 1 Kr mOYBHI.

OTtbupaetcst aHanuTUYeCKas Mpoda cleayromuM o0pa3oM: MpH Mo-
MOIIIY MITIATENS WX JIOKKU MaTepuail POBHBIM, TOHKUM CJIOEM pacrpe-
JeTnsieTcss Ha JUCTKE TIISTHIEBOW WIIM TEPTaMEHTHOW OyMarw, IeIHTCS
JMaroHaJIIMUA HA YeThIpE YacTu. [IBa MPOTUBOMOIOKHBIX TPEYTOJIbHUKA
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yOuparoTcs, a OCTaBIIeecs BEIIECTBO BHOBb paclpeieisieTcsl Ha JIMCTKE
Oymaru. Tak, MOCTyNaroT 10 TeX MOp, MOKa HE OCTAHETCS KOJIHYECTBO
BEIIECTBA, HEOOXOAMMOE JISI AaHATUTHYECKOM MTPOOBI.

OtoOpaHHas aHamuUTHYecKass Mpoda NEPEeHOCUTCS B CTEKIISHHYIO
0aHKy WJIM MAKeT M XPAaHUTCS JJIS CIEAYIOIIUX aHAINU30B.

1.2. OmnpenesieHne Cyxoro BemecTsa U BJIaru

3nauenue ananuza. AHanu3uUpyemblii MaTepuall, HaXOASAIIUICA B
COIIPUKOCHOBEHUHU C BO3yXOM, IOIJIOLIAET HEKOTOPOE KOJIMYECTBO
BJIaTd U3 BO3/yXa. JTa MOIJIOIIEHHAs BOJIa Ha3bIBAETCA THIPOCKOIINYE-
ckas. IIpu XuMu4eckoMm aHalu3e KOJMYECTBEHHOE COJIEpXKaHHE TOro
WM MHOTO BEUIECTBA PACCUMTHIBAIOT HA aOCOJIOTHO CYXO€ BELIECTBO.
[TosToMy mepen NpOBEICHHEM aHAINW3a ONPEAEISIOT T'MIPOCKONNYE-
CKYIO BJIary W, TEM CaMbIM, HaXOJAT COAEpaHHE B HEM CyXOro Belle-
CTBA.

Ipunyun memooda. OnpeneneHye cyxoro BEIIECTBa U BIard IpoBo-
JIUTCS BECOBBIM METOJIOM.

X00 ananuza. bepyt uuctsiii O0kc. Bec ero ycraHaBiauBaroT IyTeM
B3BEIIMBAHMS HAa aHAJIMTMUYECKUX BecaX AHAJIUTHUYECKYIO Mpoly 2-5 T.
PaBHOMEpPHO pAacIpeAessioT Mo JAHYy Orokca. 3aTteM OIOKC BMecCTe ¢
KpBIIIKOW M MpoOoi B3BemmBaroT. [locne B3BemnBaHMs OIOKC MOMe-
1aloT B CymmIbHbIN mKad npu temmneparype 100-105 °C na 4-6 gacos.
BeicymenHsiit oOpaser] nepeHocsAT B 3kcukarop Ha 20-30 MuH. U nocie
3TOro B3BemMBarOT. MHOrna 4-6 yacoB ObIBa€T HEJOCTATOYHO JUISI BBI-
CYIIMBaHUA U 0Opa3el] NOMEINAIOT B CYIIWIbHBIN mKad eme Ha 1-2 ya-
ca. ITociie 3Toro B3BemmBaroT NOBTOPHO. [lopsok 3anucu pe3ynbTaToB
B3BEIIMBAHMS U BIYMCICHUM:

HasBanwme ob6pasia

Howmep Orokca

Bec Orokca—a_

Bec Orokca ¢ MCXOIHONH HaBECKOH — O

HaBecka anann3upyeMoro BemiecTsa - B, B= 0-a

Bec Grokca ¢ HaBeCKOM 1MOCye BBICYIITUBAHUS — C__
Bec Baaru - e, e=6-c

NoookrwbdPE



8. Bec abcomoTHO cyXoro BeliecTsa - 0, 0= c-a
9. IlIpomeHT cyXxoro BemecTBa — X
x  =(100-y)/100
3Hasl MPOLIEHT CYXOTO BEIIECTBA BO B3ATOW HABECKE, JIETKO BBIUUC-
JIUTh MPOLIEHT TMTPOCKONIMYECKOM Biaru (y):

y =100 -x, rae

Y-TIPOIEHT THTPOCKONNYECKOH BJIATH,

X-TIPOLICHT CYXOI'0 BEIECTBA.

Jli1st BBIYKMCIICHHS KOJIMYECTBA T€X MIIM MHBIX BEIIECTB B CyXOW Ipode
yIOOHO TMO0JIb30BaThes Kod(hduimeHToM (MONpaBKoil Ha COJAEpIKAHUE
BOJIbI), HA KOTOPBIH YMHOXAIOT KOJIMYECTBO JIAHHOTO BEIIECTBA, MOJY-
YCHHOTO TIPH aHaJIH3E.

KoaddunmenT BeraucnsioT no popmyie:

K = (100-y)/100, rae
y - POLIEHT TUTPOCKOIMYECKON BIIarH.
1.3. Omnpenesienue " cbIpoii' 304161 CyXuM 030J1€HHEM

3unauenue ananuza. OCTaTOK, MOJTY4aeMbIH IOCIE CXXHUTAaHUSA KOp-
MOB, Ha3bIBAIOT "CBIPOW" 30110, MOCKOJIBKY B HEM, KPOME OCHOBHBIX
MUHEpAJIbHBIX 3JEMEHTOB, COIEP)KATCs MEXaHW4YecKhe MpumMecH (Ie-
COK, IVIMHA U JIp.), HECTOPEBIINE YACTHUIIBl YISl U IpYrHe HeopraHuye-
CKH€ IIPUMECH.

ConeprkaHue 301l B PACTECHHUAX JA€T BO3MOXKHOCTb Y4€CTh KOJINYE-
CTBEHHOE HAJIM4ME HECTOPAEMOM 4acTH B pa3jM4YHbIE IEPUOJBI POCTa,
MPOCJEINTh 33 TUHAMHUKON 30716 B Pa3HbIX OpraHax, ONpeAeuTh B 00-
LIeH 30JI€ TOJII0 COCTABIAIOIUX €€ JIIEMEHTOB.

B 305e pacTuTeNbHBIX MaTEepHAaNioB ONPEAETSIOTCS TaKUe MUTATelNlb-
HBIE BEIECTBa, Kak (hocdop, Kanuii, KanbLuil, MarHui 1 1p.

Ilpunyun memooa. Cxuranue pacTUTENbHON MPOOBI B My(eabHOM
ey, B pe3yibTaTe KOTOPOro OpraHMYECKUe BEIIECTBAa CropaloT ¢ 00-
pa3oBaHUEM JIETYYHUX COCIMHEHMH, a B 30JI€ B BUJIE OKCUAOB OCTAOTCS
coJepKallMecs B PACTEHMSX DJIEMEHTbl MHUHEPAJIBHOIO  IHTa-
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HUs. 30J1y IPU 3TOM HA3bIBAIOT «CHIPOI», TAK KaK B HEH KpOME OKCHUJIOB
MOTYT COJEP)KATCS COJIM YTOJHHOM KHCIIOTBI, OOYTIUBIINECS YaCTHUIIBI
OpPraHUYEeCKUX BELIECTB, MEXaHUYECKUE TPUMECH TIECKA U TJIUHBI.

Xo00 ananuza. Ha anamuTudecKyux Becax B3BEIIMBAIOT 1 T BemiecTBa
B CYXOM TapUpPOBaHHOM THIJIE, MOCIE YEero TUTellb MOMEUIAI0T B MY-
¢denpHyro neub Ha 0,5-1 yac. Bo uzbexxanue noreps dhochopa, Kanus u
JIp. TUTEJb HE CJIEyEeT HarpeBaTh CUIbHEE TEMHO-KPACHOTO KaJCHUSI.

OKOHYMB IPOKAJIMBAHUE M OXJIAJUB THTEJIb B dKCHKATOpPE, OINpese-
JISIIOT BEeC B3BEUIMBAaHMEM TUIIIS. [lyTemM MOBTOPHOrO MpOKaTUBaHUS B
TeueHue 15-20 MUH. ¥ B3BEIIMBAHUS YOEKIAIOTCS B IOJTHOM CTOPAHHH
OpPraHUYECKOT0 BEIECTBA.

Brruncnenue pe3ynabTaToB. Beruncienue ChIpoil 305161 MPOU3BOIUTCS
o gopmyse:

x =(a*100)/n, rme
X - TIPOLICHT 30JIbl B PACTUTEIILHOM MaTepualie,
a - BEC 30J1bI B rpaMMax,
H - HaBeCKa MaTepualia B rpaMmMax, |
100 - mns BeIpaKeHUS PE3yJTATOB aHATM3a B TIPOICHTAX.

Ta6numa 1 - TlpumepHoe cosiep>kaHue 305161 U OCHOBHBIX JJIEMEHTOB
MUTaHUA B YPOKae BAKHEUILINX KYIbTYp, B % K CyXOMY BeCy

KynsTypsl Bereratnaras 3ona N P20s K20
4acThb

3epHO 11,28-2,79| 2,80 0,85 0,85

MIIEeHNIa
OSHMa comoma 4,86 045 | 020 | 0,90
3epHO 1,26-3,04 | 3,00 0,85 0,60

MIIEHNIA
sapoBas coJioMa 3,48 0,67 0,20 0,75
3epHO 1,23 1,91 0,57 0,37

KyKypy3a
crebnu 437 0,75 0,30 1,64
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3epHO 2,55 2,10 0,85 0,55

SYMEHD
OSHMBIH cooma 4,49 050 | 0,20 | 1,00
3epHO 2,63 450 1,00 1,25

ropox

coJioMa 3,91 1,40 0,35 0,50
. ceMeHa 3,30 2,23 1,30 0,75
TOACOIHEHHH crebmm - 077 | 028 | 3,38
JIFOIIepHA CEHO 5,29 2,60 0,65 1,50

1.4. Onpenenenune a3ora, ¢pocdopa U Kajusg B pacTeHUsIX (IO
metoay Kypkaesa)

3nauenue ananuza. Meton naeT BO3MOXKHOCTb ONPEAEIATh COIEP-
’KaHUE B PACTEHUSAX HEOPraHUYECKUX, PE3epPBHBIX (OPM OCHOBHBIX
AJICMEHTOB MTUTaHUS — HUTPATHOTO a30Ta, pocdopa u Kanusi U Ha ITOU
OCHOBE YCTaHaBJIMBaTh CTENEHb MOTPEOHOCTH KYJIbTYP B YAOOpEHHX
(mogxopMKax).

Ilpunyun memooa. BeniecTBo 030JI0T KOHLUEHTPUPOBAHHOMN cep-
HOM KHMCIJIOTOM U NEPEKUCHIO0 BOJOPOJIA WM CMECBHIO CEPHOM M XJIOPHOU
kucnoT. [lociie 03051eHNS B MOITYYEHHOM DPAcTBOPE OINPENEISAIOT dJie-
MEHTbI 00bEMHBIM METOJIOM.

X00 paoomu. Cxuranne. HaBecky pacturenpsHoro marepuana 200
MT MIEPEHOCAT B IJIOCKOJIOHHYIO K00y eMKocThio 100 M1 1 IpUITUBAIOT
u3 OropeTku 2mi KoHueHTpupoBanHoi H2S04 u3 kanenbHuIBl 3 Karm
XJIOPDHOM KHCJIOTHI M OCTOPOXKHO IepeMelnBaoT. B pesynbTare peak-
IIUM HaBECKa pacTBOpsieTcs (ecnu nepruapois cnadee 30%, To peakius
HA4YMHAETCS TOJIBKO MPU HATPEBAHUM).

[TapannensHo BeayT "Xoj0cToe CkMraHue' Takxke, HO 0e3 HaBeCKH
aHAJIM3UPYEMOTI'0 BEIIeCTBa.

Jlanee cTaBAT KOJIOY Ha AJIEKTPUUYECKYIO IJIMTKY W HarpeBaroT pac-
TBOpP JI0 TOSIBJIEHUS TYCTBIX O€JbIX MapoB BOJABI C CEPHUCTHIM T'a30M.
[Tocne 3TOr0 CHUMaIOT KOJIOY C IJIMTKH, HEMHOTO OXJIQXJAIOT, J00aB-
ot 0,5 M mepruzpossi BHOBb HarpeBaroT. Omnepanuio MOBTOPSIOT,
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npuiuBas 1-2 Kariam meprugpois 10 TeX Mop, MOKa KHUAKOCTh HE CTa-
HeT OeCIIBETHOH (Ha THE MOKET ObITh HEOOJBIIION 0CaOK).

[Tocne oxnaxaeHust B KOJIOY 100aBIAIOT HEMHOTO BOBI, TIEPEMEIIIH-
BaIOT COJEP)KMMOE U MEePeHOCIT B MepHYI0 KoinOy Ha 100 mi, omonac-
KHBAIOT €€ HECKOJBKO pa3 M CIMBAIOT KUAKOCTh B TY XK€ KOJIOY. 3aTemM
JOJTUBAIOT BOJIOH /10 METKH U MEPEMEIIUBAIOT.

Onpenenenue azota. OTOMPAIOT M3 KOJIOBI 2 MII pacTBOpa U MEPEHO-
CAT B MEPHYIO K010y eMKocThio 50 mi1. JlonuBaroT BOIOH MPUMEPHO /10
40 mu1, 106aBISAIOT 2 MIJI PacTBOpPa CETHETOBOM COJM, NMEPEMENIMBAIOT,
3aTeM MPWINBAIOT W3 OIOPETKH MpU TMOMEIIMBAHUM 2 WJI pEaKTUBa
Heccnepa, nonmBaroT BOAOKW 10 METKH M Cpa3y TIIATEIBHO NEPEMEILHN-
BalOT (MpH IMJIOXOM IEepeMEelIMBaHUH pacTBOp OyaeT MyTHbIM). Uepes 5
MUH, PacTBOp MPOCMATPHUBAIOT HAa (OTOKOJIOPHUMETPE C CHHHM CBETO-
(bUIBETPOM B KIOBETE ¢ pabouei jmuHoM 20 MM

Jliia pacueTta pe3ynbTaToOB TOTOBIT KaJIMOPOBOUHYIO KpUBYIO. bepyT
5 IPOHYMEPOBAHHBIX MEPHBIX KOJIO eMKocThio 50 Ml U J0OaBIsOT B
HUX BO3pacTaroliee KOJIUYECTBO ITAJOHHOTO pacTBopa Ha a3ot: 0, 3, 6,
9, 12 mi1, 4TO COOTBETCTBYET coAepkaHuto a3ora B Mr Ha 50 mi: 0, 0,06,
0,12 0,18 0,24. [o6aBusiroT Takke MO 2 MII PacTBOPa «XOJIOCTOTOY»
omnpezaeneHus: (4ToObl BBIPOBHSTH COCTaB C HCIBITYeMbIM). Jlanmee mo-
CTYTAIOT TaK K€, KaK ONMUCAaHO BbIMIE. [10 MOJyIeHHBIM JaHHBIM CTPOST
rpaduk (Bpemsi OT BpEMEHH OH HYKJIAeTCsl B MPOBEPKE, MOXKHO IO OJI-
HOU KoHIeHTparuH). [lo rpaduky HaXomsT colep)kaHUe a30Ta B MT B
KOJIOPUMETPUPYEMOM PACTBOpPE, T.€. B 2 MJI BBITSKKU. KomnuecTBo azo-
Ta B % BBIUUCISAET IO popMyIie:

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

X - coZiepkanue a3ora B %o,

C - KOTMYECTBO a30Ta, HalJleHHOe 10 TpaduKy B MT, V- o0IIHil 00beM
pacTBoOpa IMocCie CKUTAHUS B MII,

V1 - o0t 06beM pacTBOpa, B3ATOTO IJI OKpPAIIMBAHHS B MJ, M -
HaBeCKa, B3sITast U1 aHaInu3a B MI.
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Ta6muma 1 - KoaddunueHnt nepecyera a3ora Ha 6€10K

Cemena Koaddumnuent nepecuera
Ha OeJIoK

IPeYHXH, KyKypy3Hl, 6,00

BUKH, (acosn 60608, ropoxa, 6,25
MTUBOBAPCHHBIHN STUMEHS

KOPMOBOU SYMEHb, MIIICHUIIBI, PHCA 5,70

JIbHA, KOHOILIH, ITOICOJHEYHUKA 53

KYHXYTa, KJICICBUHBI 5,5

Onpenenenne hochopa. OTOMPAIOT U3 KOJIOBI C PACTBOPOM TTOCIIE
COKMTaHUS 2 MJI PacTBOpa U MEPEHOCIT B MEPHYIO KOJIOYy eMKOCThio 50
M. JlomuBarot Bojoi mpuMepHo 10 40 M1, T00aBISIOT U3 OIOPETKH 2
MJI MOJHMOJEHOBOTO pPEaKTHBa, MEPEMEUINBAIOT, JOJHUBAIOT BOJOW 0
METKH, TOOABISIOT 3 KaIId PacTBOpa XJIOPUCTOTO OJI0BA M XOPOIIO I1e-
pPEMEIIMBAIOT. 3aTeM uepe3 5 MHH. pacTBOp IMPOCMATPUBAIOT HA (OTO-
KOJIOPUMETPE ¢ KPaCHBIM CBETOQHIHTPOM B KIOBETE C pabodel HIMHOU
20 mm.

Jl7i1 IpUTOTOBIIEHUST KAaTUOPOBOYHOTO Tpaduka OEpyT 5 MEepHBIX
KOJIO €MKOCTBhIO S0 MII M TOOABIISIIOT BO3pacTarolee KOJIUYECTBO ITa-
nonHoro pactBopa KH2P04, conepxamero 0,01 mr P20S wa I mut: 0, 2,
4, 6, 8 mu. [TpuwmBatot 2 M pactBopa "xosocroro" onpenenenus. Jla-
Jiee TMOCTYMAI0T KaK OMUCaHO paHee.

[To MONMy4YeHHBIM NaHHBIM CTPOSAT KaTUOpPOBaHHBIA Tpaduk, Ha
KOTOPOM HaxoJsT cojaepkanue docdopa B KOIOPUMETPUPYEMOM pac-
tBOpe. KommuectBo (ochopa B mpolleHTax BBIYUCISIOT MO TOU JKE
dbopMyIe, KOTopasi IPUBOAUTCS AJIs pacueTa a3ora.

Onpenenenne kanus. PacTBOp mocie CKUTaHUS MPOCMATPHUBAIOT
Ha mamMmeHHoM ¢otomeTpe. [t onpeneneHus: Kaius TOTOBIT o0pasIo-
BBIC PACTBOPBI

KCl1, conepxamme K20: 0, 0,02, 0,04, 0,06, 0,08 mr/mMa. B 5
TJIOCKOJIOHHBIX KOJIOAX MPOBOJAT «XOJIOCTOE» CIKUTAHHE, COACPKIMOE
MEPEHOCAT MO OTIAEIBHOCTH B 5 MEpHBIX KOO eMKkocThio 100 mi, mo-
0aBJIAIOT B HUX, COOTBETCTBEHHO: 0, 2, 4, 0, 8§ MJI 3TAJIOHHOTO pacTBOpa

13



KCl, comepxamero K20 1 Mr/ mi, 1onuBaioT BOIOM 10 METKU H TIEpe-
MEIIUBAIOT.

Jlyis pacueTra pe3ynbTaToB MPOCMATPUBAIOT MIPUTOTOBICHHBIE 00-
pa3loBbIe PACTBOPHI Ha IUTaMeHHOM (oToMeTpe. [1o morydeHHBIM pe-
3yJIbTaTaM BBIYEPUHBAIOT KaauOpoBouHbI rpaduk. ComepikaHue Kamus
BBIYHCJISIOT 0 (hopMyIie:

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

X - KOJIM4ECTBO Kajius B %o,

C - HaliIeHHOE KOJIMYECTBO KaJHsI 10 rpauKy B MI/MiI,

V - 00beM pacTBOpa Mocie CKUraHUs HaBECKH B MJI, M - HABECKa,
B3dTas OJIsd aHaJlku3a B MI'.

1.5.0npenenenne coaep:;kaHUsA «CHIPOr0» KUPa B ceMeHaX Mac-
JIMYHBIX KYJIbTYP MeTO0M 00€3:KMPEHHOI0 0CTATKA

3nauenue ananuza. PactutenbHble KUPbl — IIEHHBIA MPOJIYKT IMHUTa-
HUS 4E€JIOBEKAa U KUBOTHBIX, 3HAUUTENbHASL YaCTh KUPOB UCIIOJIb3YETCS
B IPOMBIIIIEHHOCTH, B TOM YHCIIE JAaKOKpAacOyHOU. PacTurenbHble KU-
PBl, Ha3bIBa€Mble OOBIYHO MacilaMM, UMEIOT KUAKYI0 KOHCHCTEHLHIO.
Wx pensat Ha 3 Tpynmbl: BBICHIXarOIUe (JIbHSHOE, KOHOIUISHOE, MaKo-
BOE, OPEXOBOE); MOIyBBICHIXarONKE (TIOACOIHEYHOE, COEBOE, XJIOMKO-
BO€, CYypEIHOe); HEBBIChIXAIOIIKeE (OJIMBKOBOE, apaXHCOBOE).

Ilpunyun memooa. MeTo OCHOBaH Ha CIOCOOHOCTH PACTBOPEHHUS
KHMpa B OpraHMYECKHX pacTBOPUTEINAX, OeH3uHe U Ap. Mcmonb3yembie
pPacTBOPUTENIN U3BJIEKAIOT U3 PACTUTEIBLHOU NMPOOBI HEOOJBIIOE KOJIU-
YEeCTBO JPYTUX BEIIECTB, MO3TOMY H3BJIEKA€MbIE KMPbI Ha3bIBAIOTCS
«ChIpbIMUY. B HaBecke M3MENbYEHHBIX M BBICYIIEHHBIX CEMSIH PacTBO-
PAIOT XKMPBI U YAAISIOT UX BMecTe ¢ pacTBopuTenem. [lo yObutu B Bece
UCCIIEyeMOro o0pa3sla CysT O COJEpKaHUM B HEM XKHpa.

3ananue. OnpenenuTbh COAEPKAHUE «CHIPOrO» XKHpa B CEMEHAx
JIbHA, TIOICOTHEYHUKA, Parica, COu 1 IPYruX MacIUYHBIX KYJIbTYP.

X00 pabomur. 1. TlonroToBUTH MAaKETUKU U3 00€3KUPEHHON (DUib-
TpoBanbHOM Oymaru. [IpoHymepoBaTh ero mpocTsiM Kapangamom. Jlo-
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BECTU IAKETUKH J0 IOCTOSHHOIO Beca (TOYHOCTb B3BEIIMBAHMS 0
0,001 r).

1. B dapdopoByro cTynKy HOMECTUTH OKOJIO 1 T CEMSIH MacCIMIHON
KyJIbTypbl. HaBecky pacrepeTs 1O OAHOPOAHOM Macchl U OTOPOCHUTH
(mpenBapuUTEIbHOE pacTUPAHUE CEMSIH NPOBOAUTCA [UIsl IPOIUTKU
CTYIIKH MacJIOM).

2. B dapdopoByro cTynky moMecTUTh OKOJIO 3 T CeMSH MacIMYHON
KyJIbTypsl. HaBecky pacrepers 10 OJHOPOJHON Macchl U MOMECTUTH B
MpEABAPUTEIILHO B3BEIICHHBIM U MOATOTOBICHHBIA OYMaXKHBIN MaKETUK
(HaBecka U3MENIbYEHHBIX CEMSH B ITIAKETUKE J0JKHA COCTaBIATh 1-2 I).

3. ITlakeruk c HaBeckoil BEICYIIUTH B TepMocTate rnpH t = 105 °C 1o
IIOCTOSIHHOTO Beca (U BBICYIIMBAHUU HMPOUCXOAUT YIETYUYUBAHUE W3-
OBITOYHOI BJIarM M3 PACTUTENBHOW MPOOBI), OXJIAIUTH B IKCHKATOPE.
B3BecuTh makeTuk ¢ HaBECKOU.

4. IlakeTHk ¢ HABECKOW MOMECTUTH B PBIXJIbI MapJeBbIi MEIIOYEK
U ONYCTUTh B OAHKY C IIMPOKUM T'OPJIOM U IPUTEPTON MPOOKOH U3 TEM-
HOTO CTEKJ]a. 3alIUTh COJAEpKUMOe OaHKH Ha Y2 00beMa MEeTPOJICHHBIM
s¢upoM mnu aBuadenzunoMm. (IIpu nanuuuu anmapara Cokcnera 00e3-
KUPUBAHUE NIPOBOAT B TeueHue 2-4 yaco). [lepuonnyecku Memoyex ¢
MIAKeTUKOM BCTPSXMBAIOT, PACTBOPUTEIIb CIMBAIOT M 3aMEHSIOT HOBOMi
nopuued, B TEYEHHE JBYX CYTOK OINEpanuio MOBTOPSIOT 3-4 pasa.
O0e3KupeHHbIN MAaKeTUK C PaCTUTENBbHOM Mpo00il MOMECTUTH MOJ TATY
JUIS MCHApEHUs pacTBOpUTENS. BBICYIINTh MakeTHK A0 MOCTOSIHHOTO
Beca nipu t = 100-105 °C B Teuenue 2-3 4acoB, MOCIIE€ YETO OXJIAIUTH B
AKCHUKATOPE U B3BECUTb.

Pacyer pe3ynpraTosB:

Maccy «CcpIporoy xupa HalWTH 10 Pa3HOCTU Macc MaKeTHKa C HaBec-
KOH J10 ¥ MOCJIE DKCTPAKIUH.

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

IJIe a — Macca «ChIporo» kupa, I (Macca MakeThkKa ¢ HaBECKOW /10
9KCTPAKILUH, TOBEACHHOIO 10 MOCTOSHHOM Macchl — Macca MaKkeTUKa ¢
HABECKOH MOcje SKCTPaKLUH, T); A0 IKCTPAKIIHH, T;

100 — nepecuéT B MPOLIEHTHI.

H — HaBeCKa pacTUTEIbHOTO MaTepuana
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1.5. Onpenenenue o01eil KMCJIOTHOCTH IJIO0B M OBOLIECH

3nauenue ananuza. ConepxaHue OpPraHUYECKUX KHUCIOT B CBEKHX
IJI0/IaX U OBOINAX MMEET BAKHOE 3HAYCHUE MPU UX HEMOCPEICTBEHHOM
WCIIO0b30BAaHUM U KOHCEPBUPOBAHUU.

Ilpunyun memooda. OpraHuyecKue KHUCIIOThl HM3BIEKAIOTCSA IIyTEM
30-MHHYTHOTO HAarpeBaHHs U3MEIbUYEHHOW HABECKH C TUCTHILTUPOBAH-
HOW BonoW Ha BonsiHOW Oane mpu 800. OuUIbTpAT MyTeM TUTPOBAHUS
0,1 HOpMaJILHBIM PACTBOPOM LIEIIOYH OMpPEEIeTCs 001Iee KOTMIECTBO
KHCJIOT.

Xo0 ananuza. Cpenuss npo0a IJI0I0B WIM OBOIICH H3MEIbYaeTCs
Ha KyXOHHOHM TE€pKE U MOCJE TIATEIbHOrO MepEMEIMBAHNS OTBELINBA-
€TCsl Ha TEXHOXUMHUYECKHX BecaxX B TAPUPOBAHHOW (hapPopoBOi Hamike
10r me3ru. 3aTeM HABECKY CMBIBAIOT TUCTUUIMPOBAHHOW BOJOW B MeEp-
Hyto kon0y lltudra emxoctsio 100min. O6beM XKHUIKOCTH B KOJIOE J10-
BoAAT mpumepHo a0 50 mu. KonOy craBat Ha BoAsiHYIO OaHIO U BBIIAEP-
xuBatoT ee 30 muH npu 800, yepe3 Kaxable 5 MUHYT B30alTHIBAIOT CO-
JEP)KUMOE KOJIOBI JUIsl JIYUILIETO B3aUMOJICHCTBUS.

[Tocne oxmakIeHUsI KUJAKOCTh B KOJIOE JOBOMIST IO YE€PTHI TUCTHII-
JUPOBAHHOM BOJOMW, B30ANTHIBAIOT M (PHIIBTPYIOT Yepe3 CyXou puibtp.
[Munetkoit 6epyr 50mn QuubTpara, MEpeHOCAT B KOHMUYECKYIO KOJIOy
emMkocTbio 250 M u TtuTpytoT 0,1 HOpMaJIBHBIM PACTBOPOM E€IKOTO
HaTpus uin kanus. KoHer TUTpoBaHUsl YCTaHABIMBAIO CIIEAYIOIHUM 00-
pa3oM: Ha CHUHIOIO JJAKMYCOBYIO OYMa)KKy HAaHOCSIT KaIlIi0 TUCTHIUIHPO-
BaHHOI BOJIBI M HEJAJIEKO OT Hee- KaIlIlo0 pacTBOpa U3 KOJIOBI IJis THT-
poBaHusA. TUTpOBaHWE CUHMTAETCS 3aKOHUEHHBIM, €CJIM OKpacka Kpas
MATHA Ha OyMare OT Karuli UCIIBITYEMOM KHUIKOCTH COBIAJAET C OKpac-
KO TsITHA OT KaIlld JUCTHUJUIMPOBAHHOM BOJbI. [IpoOy Ha nakmyc je-
JIAIOT C MTOMOIIBIO CTEKIJIIHHON NMaJIOYKH.

Brruucnenue pe3ynbTaToB aHAIH3A:

a*T*0,0067*100
X= H %, TIe

X-00111as1 KUCJIOTHOCTD B MIPOIIEHTAaX K CHIpOMY Becy (yKa3aTh Ha3Ba-
HUE€ aHAJU3UPYEMBIX IIJI0JI0B WM OBOLIEH);
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a-xonunuectBo mul 0,1 HOpManbHOM IIENOYM, U3PACXOJIOBAHHOM Ha
TUuTpoBaHue S0 M BBITSKKH,

T-nomnpaska K TUTPY LIEI0YH;

H-naBecka mesru, coorBercTByromas 50 mur puiibtpa;

0,0067-xoxddunreHT nepecyeTa Ha AOJTOYHYIO KUCIIOTY.

1.7.0npenesieHue caxapoB B 0BOIIAX, SIr0ax M IJIOAAX MO MeTO-
ay beprpana

3nauenue ananusza. KauectBo u nuieBas LIEHHOCTb OBOLIEH, IUIO-
JIOB U ATOJ OIPEIENISIOTCS CONEPKAHUEM B HUX IIPOCTBIX JIETKOPACTBO-
PUMBIX YIJIEBOJIOB, IPEICTABICHHBIX AUcaxapuamMu (caxapo3oi) u Mo-
Hocaxapuaamu ((pykro3oi M rinoko30i). COOTHOIIEHHE MEXIy CO-
Jep>KaHueM JAMCAaXapuI0oB U MOHOCAXapuJOB KOJeOJeTCs B IIUPOKUX
npenenax M SBISETCS XapaKTEpPHbIM IOKa3aTesleM sl KOHKPETHBIX
KYJbTYD.

W3meHeHue B coepKaHUU CyMMBbI CaxapoB U UX OTJEIbHBIX KOMIIO-
HEHTOB HaOJII0AAETCs IIPU OIPEJICIEHHBIX YCIOBUSAX MUHEPAIbHOTO IH-
TaHUs OBOLIHBIX, SITOIHBIX U IUIOJAOBBIX KYJIbTYp, 30HbI BBIPAIIUBAHUS U
APYTUX arpOTEXHUYECKUX (PAKTOPOB.

Ilpunyun memooda. Meton beptpana oCHOBaH Ha CHOCOOHOCTH aJlb-
JETUIHOW TPYMIIbI CaxapoB B3aMMOJECHCTBOBATh C peakTUBOM dDennHra
U BOCCTaHaBJIMBAaTh OKUCh MEIU JI0 3aKHCH MEJH, BBINAJAIONICH B BUIE
ocaJka KpacHoro npera. IIpu mepecuere mMenu Ha caxap MOJb3YHOTCS
SMIIUPUYECKUMHU TaOJIMIIaMU, KOTOPbIE COCTABIIEHBI MPU CTPOTO OIpe-
JICJIEHHBIX YCIOBMSIX MIPOTEKAHUS PEAKIIUH.

Xo00 ananusa. 1 Ilpuroronenue BoITSDKKH. W3 cpenneil mpoOsl npo-
IyKTa OEpyT HaBECKY, BEJIMYMHA KOTOPOI 3aBUCUT OT IIPEIO0JIAaraeMoro
cojiepkaHusl caxapoB B Marepuane. [Ipu uccinenoBanuu (GpyKkTOB HIU
SToJ HaBecKa coctaBisieT 15--50 T mesru (MaTepuaia, u3MeIbYeHHOTO
Ha TepKe WK MsACOpYOKe), BapeHbs, MOBHUJUIA, kema -- 7--8 T. [Ipu uc-
CJIEJOBaHUM TPOAYKTOB, COJAEpKAIUX Kpaxmai (Hampumep, KiyOHei
KapTodens, He3pembIX 00K U IPyIll), BOJHYIO BBITSDKKY HE HarpeBaroT
Ha BOJITHOM OaHe, a caxapa M3BJICKAIOT XOJIOJHOW BOIOW B TeueHHe | 4,
9acTo B30aNTHIBas KOJIOY.

HaBecky konm4ecTBEHHO TEPEHOCAT B MEpPHYIO K00y Ha 250 M,
CMBIBasl €€ TUCTHUIMPOBAHHON BO/10M. OObEM HaBECKH M BOJBI B KOJIOE
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He nommkeH mpesbimath 130--150 mu. KonOy BcrpsixuBaior, 3aTem
OTPEIEISAIOT PEAKIUIO COJAECPKUMOTro (C TTOMOIINBI0 HEHTPAIbHOW JIaK-
MYCOBOW OyMaru Wi yHUBEpCaJbHOTO MHIMKaTopa). [Ipu uccienosa-
HUU (PPYKTOB U ArO0Jl peaklusl BHITSDKKM OOBIYHO OBIBa€T KHUCIIOH, MO-
3TOMY €€ JOBOJAT 110 HelTpanbHOU (pH = 7) OCTOPOKHBIM JT00aBICHU-
eM 15%-koro pactBopa yriekucioro Hatpus (IojJ KOHTPOJIEM JIaKMyca
WIA YHUBEPCAIBHOTO UHAMKATOPA), IOCIIE Yero KoJ0y HarpeBaroT B Te-
yeHue 15--20 muH, Ha ropsueit BoasHou Oane (80°C), yacTo BCTPSIXH-
Bas Ul [IEPEMELLIMBAHUS COJIEPKUMOTO.

Kon0y oxnaxmaroT u K BBITSDKKE J00aBIAIOT 7--15 Mt pacTBOpa yK-
CYCHOKHCJIOTO CBHHIIA, B30AITHIBAIOT U CTaBAT Ha 5-10 muH. (1715 oca-
XKJICHUS O€JKOB, MUTMEHTOB, JYOMIBHBIX BEIIECTB, TAKXKe 00JIaJatoIX
BOCCTAHABJIMBaOIUMU cBolicTBaMu). [losiBaeHHE Mpo3payHOro cios
KHUJKOCTU HaJl OCAJIKOM CBHJIETEIBCTBYET O MOJHOTE ocaxkaeHus. Ecnu
MOJTHOTA OCAXJIEHHs He Oblila JOCTUTHYTA, B KOJIOY JOOABISIOT (Karuis-
MH) eme 1--5 M1 pacTBOpa YKCYCHOKHCIIOTO CBHHIIA U B30AlTHIBAIOT.
Jliig ocaxkJieHus1 U30bITKA YKCYCHOKHCIIOTO CBUHIIA B KOJIOY MPUIMBAIOT
18--20 mu1 HACHIIIIEHHOTO PAacTBOPa JABY3aMeleHHOro (HochOpHOKUCITO-
ro HaTpusi, B30ANTHIBAIOT U OCTaBISIIOT Ha 10--12 MuH. ang oTcTauBa-
Hus. [IpoBepstOT MONMHOTY OCaXACHWsI CBUHIIA, AJIS YEro MO CTEHKE
KOJIOBI OCTOPOKHO MpUiIHBaioT 1---2 karmm pactBopa (pochopHoKucO-
ro Harpus. Eciu B Mpo3pavyHOM CIIO€ >KMJIKOCTH HaJ OCagKOM YK€ He
oOpa3yercs MYTH, CUMTAIOT, YTO IIOJIHOTa OCAXJEHUS JIOCTUTHYTA.
Konly nonuBaroT 10 METKH BOJIOW, B30AlTHIBAIOT M COAEPKHUMOE €€
GuIbTPYIOT uepe3 OyMaxHbIl ckiaauaTelii GunbTp. B Quibtpare (ero
Ha3bIBalOT QUIBTPAT A) ONpPEEIOT COAECpP)KaHUE PelyLUPYIOLINX Ca-
xapoB. Hago tak momoOpaTh HaBecKy MPOJYKTa W pa3BelleHUE, YTOObI
KOHIIEHTpALUs CaXxapoB B caxapHOM pacTBope coctasisiia 100 mr.

BricTporo ocaxaeHust O€NKOBBIX, KpAacAIUX U AyOUJIbHBIX BELIECTB
(Tak Ha3bIBAEMBIX, OPraHUYECKUX HECaXxapoB) MOXKHO JOCTHTHYTh 00-
PabOTKOM BBITSKKH OCHOBHBIM a30THOKHUCIBIM CBUHIIOM. K 100 M1 BBI-
TSOKKU MPUOABIAIOT 3--4 MJI pacTBOpa €KOro HaTpa, B30AJITHIBAIOT U
n00aBIsIOT 4--6 MIJI pacTBOpa a30THOKHCIIOTO cBHHIIA. OCBETICHHE pac-
TBOpA MPOUCXOAUT B TedeHue 5--7 MuH. {1t 0cBOOOXKIEHHS OT U30BIT-
Ka CBUHIIA K BBITSKKE, HArpeTou 1o temmeparypsl 60° C, npuinnBarot 3-

18



-4 MJI HACBIIIEHHOTO PacTBOPAa CEPHOKMCIIOIO HATPHUS M HArpeBarOT Ha
BOJISTHOM OaHe mpu Toi ke Temriepatype 10 MuH.

2. Iposenenue anammsa: 20 cm® GUIbTpaTa A TIOMEMAIOT B KOHUYE-
ckyro kon6y Ha 100 cm® i no6amsor 20 cm® peakruBa Denunra I u 20
cM® peaxtupa ®@emuura 1. Coxepskumoe KONObI TIEPEMENINBAIOT U KH-
IATAT TOYHO 3 MUHYTHI, BpeMs 3aMEUar0T C MOMEHTA IOSIBJICHUS Mep-
BBIX ITY3BIPHKOB. ['OpsidyIO KHIKOCTh U3 KOJOBI CIUBAIOT HA (QUIBTPY-
IOIUNA cJI0M Yepe3 BOpoHKY broxHepa B koi0y byHzena npu ciabom
OTCachlBaHUM, CTapasChb OCAaJOK 3aKHUCH MEIUW HE IEPEHOCUTh Ha
¢bunbTp. 3aTeM 0CaloK B KOJIOE MPOMBIBAIOT TEILION BOAOW M Iepepac-
TBOPSIIOT C MOMOIIBIO JKeIe30aMMOHMIHBIX KkBacios (10...15¢m3), mpu
3TOM YacTh CEPHOKUCIOTO OKHCHOIO eje3a KBAaCllOB BOCCTaHAaBJIMBa-
€TCsl B 3aKUCHOE:

Cu20 + Fea(NH4)2(SO4)4 + HoSO4 = 2CuSO4 + 2FeS04 + (NH.4)2S04 + H20.

Janee BopoHky broxHepa ¢ GUIBTPYIOIIMM CJIOEM MEPEHOCST B YH-
cTyto Koj0y byH3eHa u conepkuMoe KoJIObl HEOONBIIMMU MOPIUSIMHU
cimBarOT Ha QuiIbTp. OcaZok HAa GUWIBTPE Pa3MENIUBAIOT CTCKIISTHHON
MAJI0YKOM 0 moMHOro pactBopeHus. OcaZok Ha (QUIBTPE HE JOJDKEH
HaxOJUTHCSI Ha BO3AyxXe BO wu30exkaHue ero oxucieHus. Kounby u
GUIBTp TPOMBIBAIOT TEIUIOW AMCTUIUIMPOBAHHOM BOJOW JBa pasa.
@unprpar cpazy TUTpytoT 0,1 H pacTBOpoM INepmaHraHaTa Kaius 10
TIOSIBJICHUST PO30BOM OKpacku (OT MOCTEAHEN Karlin), CHOBA OKHCISIO-
LIETO 3aKUCHOE YKEJIe30 B OKUCHOE

2KMnO, + 10FeSO4 + 8H2S04 = K3SO4 + 2MnSO4 + 5Fe; (SO4)3 + 8H20

Tutp mepmaHraHara Kajius yCTaHAaBIUBAIOT MO MEIH, YTO JIaeT BO3-
MOXKHOCTh Cpa3y MepecyuTaTh KOJIMYECTBO IMOIICIICr0 Ha TUTPOBAHUE
MepMaHraHaTa Kalls Ha SKBUBaJeHTHOe KonndecTBo Meau (1 cm3 0,1 H.
KMnO4 cootBerctByeT 6,36 Mr menn). KonudecTBo caxapa, COOTBET-
CTBYIOIIIEE JAHHOMY KOJHYECTBY MEIU, HAXOIAT IO IMITMPUIECKUM
TalJIHIaM.

KomgecTBo caxapa B IpOIIEHTaX BEIYHCIISIOT 110 (hopMyIie:
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TJIe @ -- KOIMYEeCTBO caxapa B nmpobe (00beM V,);

V -- 00beM BBITSDKKH, MTOJTYYCHHBIN U3 HABECKH;

V1 -- mpo0a BBITSHKKH (B CM3), B3siTasi HA ONPEICIICHHUE;
m -- Macca HaBeCKH MaTepHuasa, Mr.

2 OTBOP ITOYBEHHBIX OBPA3IIOB U
INOATI'OTOBKA UX K AHAJIN3Y

B3siTue nouBeHHBIX 00pa3l0B — OYE€Hb BAXKHBI MOMEHT U €My HaJ0
YIEIATh cepbe3Hoe BHUMaHKE. Ecnu 00pa3ibsl 0TOOpaHbl HENPaBUIIBHO,
TO pe3yJIbTaThl aHAJIU30B, KaK Obl TIIATEIBbHO UX HE BBIMOIHSAIN, MOTYT
IIPUBECTH K HENIPABUIIbHBIM 3aKIIIOUCHUSIM.

OOBIUHO 711 arpOXUMHMYECKONH XapaKTEpPUCTUKU IOYB OEpyT cMme-
IaHHBIM 00paselr] MoYBbl HAa TIYOMHY MaxOoTHOTO cjosi. CMelaHHbIN
o0paszer cocTaBiAOT U3 5-10 MHANBUYAIBHBIX TOYBEHHBIX IPOO, B3s-
TBIX PAaBHOMEPHO MO BCEH IUIOMIAAN ydacTka pazmepom oT 5 o 10 ra.
Ha opomaemsix 3emisx mpo0sl 6epyt 1-5 ra.

Pa3menienue Touek ans oT00pa MHAMBUAYAIbHBIX MPOO 3aBUCUT OT
KoHGUrypauuu noiisi. Ecinu nose y3koe v JUIMHHOE, TO MPOOBI 6epyT 1O
CpeqHell JMHMM BIOJb MOJIA uYepe3 OIpeleseHHble paccrostHus. Ha
KBaJpaTHOM I10Jie TIPOOBI OTOMPAIOT Ha MEPECEKAIOINXCs AUaroHasax
WM IPUMEHSIOT IIaXMaTHOE PacIOJIOKEHNE TOYEK.

WuauBuayanbHble poOsl 6epyT Oypom mim stonaroil. CMeniaHHbIH
oOpaser] TIIATEIbHO MEPEMENIMBAIOT Ha IUIEHKE WU Ope3eHTe U
ymenbmaoT 10 200-500r, 3aTeM nepechinaroT B YUCTHIM MELIOYEK H
KJIQAYT B HETO WJIM MOMEIIAIOT CBEPXY KapTOHHYIO ITUKETKY, HallMCaH-
HYIO NPOCTBIM KapaHAaloM. B 3THKeTKe yKa3bIBalOT HAMMEHOBAaHUE
X0351CTBa, HOMEp TOJIsI, HOMep oOpasima, /ara ero B3ATHs, (aMUIUs
orOupasmiero obpasen. [locraBieHHble ¢ MO 00pa3lbl MOYB HYKHO
BBICHITIATh HA IJIOTHYIO OyMary M pa3msTh pyKaMH BCE KOMBbSI.

ITorom, mocine BBICYIIMBAHMS, BHIOMPAIOT NMUHIETOM IOCTOPOHHHE
BKJIIOUEHUS (KOPKU, HACEKOMBIE, KAMHU U T.JI.) U3MEIbYAIOT U MPOCEU-
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BAaIOT Yepe3 CUTO C OTBEPCTUSMH B 1 MM M BHOBb PacCTHIIAIOT Ha Oyma-
re JUIs TOBEACHUS 10 BO3AYIIHO-CYXOTr0 COCTOsIHMA. M3 cpenneli mpoOs
OepyT aHAIMTHYECKYIO IPOOY, KOTOPYIO XpaHAT B 0aHKaX C MPUTEPTOH
npoOkoit (o 200 r).

OO0pa3ipl Mo4B, NMperHa3HAYCHHBIC /Ul ONpPEIeNICHHs] B HUX HUTPAT-
OB U aMMHMaKa, He JIOBOJAT JI0 CyXOTr'0 COCTOSIHHS, a IIPOBOJIAT aHAIIN3 B
cBexkeM BHJie. JlomyckaeTcs HCIIOIb30BaHUE CYXUX 00pasIioB.

2.1.0npenesenne NOrJ0TUTEIbHOM CIOCOOHOCTH MOYBBI

3nauenue ananusza. IormorurenaspHas ClIOCOOHOCTD MOYBEI — TO
Ba)KHEHUIIIEE CBOMCTBO ITOYBBI, KOTOPOE HEOOXOJIMMO YUYUTHIBATh B
MPAKTUKE MPUMEHEHHS YIOOpEHUH MPHU OMPEICIICHUH CPOKOB U CIIOCO-
0OB MX BHECEHUS.

Xumuueckana nozromumenvnas cnocoonocme. Ilpunyun me-
mooda. ®ocdop npu B3aUMOJICHCTBUH C TPEXOKHUCHIO MOJIMO/ICHA B IIPH-
CYTCTBUHU XJIOPHUCTOTO OJIOBa 00pa3yeT MOJIMOJCHOBYIO CUHBL. VMIHTEH-
CHUBHOCTh OKPACKHM 3aBHCHT OT KOHIICHTpanuu (Gocdopa B aHaIM3HpYe-
MOM pactBope. [To m3MeHeHuI0 OKpacku pactBopa cymnepdocdara nmpu
MPONYCKaHUK €ro Yepe3 MOYBY CYAAT O MOMIOIEHUH (pocdopa mouBoii.

Ilpunyun memooa. Katnon ammonus NHs4+ ¢ peaktuBoM
Heccnepa oOpasyeT coequHenue, OKpaieHHOE B OpaHKeBbIid 11BeT. VH-
TEHCHBHOCTH OKpacku uccieayemoro pactsopa (NHs)SO4, cpaBHHBaIOT
BU3yaJIbHO C OKPAacKOM 3TOr0 pacTBOpa MPONYIIEHHOI'O 4Yepe3 IOYBY.
Ilo n3MEeHEHNIO0 OKPACKH CYJAT O MOTJIOIEHNN KaTHOHA aMMOHHUS 104-
BOM.

KobGansTHUTpUT HaTpus ¢ KaTHoHamu Kanus K+ oOpasyer xen-
ThIM ocanok. [Io Hamumro )xenToro ocanka Cyaar O MPUCYTCTBUM KaTH-
OHOB Kaius B pacTBope. CpaBHMBasi KOJIMYECTBO OCaJKa B pacTBOpE
KC1 n npu nponyckanuu €ro yepes nouBy CyAsT O NOTJIOIIEHUH Kalus
ITOYBOM.

X00 ananusza. Yepes nouBy BO BTOPOIl BOPOHKE MPOPUILTPOBATH
okoz1o 70 My pactBopa. B 1Be mpoOMPKU NPUIIUTH COOTBETCTBEHHO 5 MII
pacTBopa cynbdaTta aMMOHHS U QUIbTpaTa U J00aBUTh B KAKIYIO T1O
0,5 mn cerneroBoil conmu u 2 kamm peaktuBa Hecciepa. CpaBHUTH
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OKpAacKy pacTBOPOB U JaTh BU3YaJbHYIO OIICHKY COJIEpKAHUS B HUX Ka-
THOHOB aMMOHUS. B 1Be mpoOUpPKHM NPUIUTh COOTBETCTBEHHO 5 MJI pac-
TBOpa CcyibdaTa aMMOHHS U (QUITBTpaTa U T0OABHUTH 1O 5 Karelb HACKI-
IIEHHOTO PacTBOpa IAaBEJIEBOKUCIOro aMMoHMs. CpaBHHUTH COAEPIKH-
Moe TpoOupok. OOBSICHUTH NMPUYUHY pa3IMyHil, HaMUCcCaTh ypaBHEHHE
peakuuii. Yepes nmouBy B TpeTbeil BOpoHKE mporyctuth 50-70 M pac-
tBopa KC1 pacTtBopy u QuIbTpaTy XJIOPUCTOTO Kalusl IOMEICHHBIM B
MPOOUPKH MPWINTh MO 2 KariM KoOanbTHUTpuUTa HaTpusi. CpaBHUTH
CoZIep)KUMOe MTPOOUPOK, OOBSICHUTH MPUUMHY paznuuuid. Hamucats pe-
akiuu B3auMmojenctBua KC1 ¢ pasnuunbiMu Tunamu mods. CaenaThb
BBIBOJIBI 00 OCOOEHHOCTAX MpUMeHeHus cynepdocdara, cynbdara am-
MOHHSI M XJIOPUCTOTO KAJIUS B CBS3H C UX B3aUMOJICHCTBUEM C TOYBOH.
Xo00 ananuza. JIHO 3 BOPOHOK 3aKpBIThb HEOOJIBLIIMM KYCOUKOM
buIbTpOBANBHON OymMaru, CMOYEHHOH B JUCTHIUITMpOBaHHOU Boje. [lo-
MECTUTh B Ka1yt0 BopoHKY 1o 100 r moussl. Yepe3 nouBy B nepBoOi
BopoHke npoduiubTpoBath 50-70 mn pactBopa cynepdocdara. B nse
MPOOUPKH MPHIIUTH COOTBETCTBEHHO 5 MJI pacTBopa cymepdocdara u 5
M ¢unbTpata. [IpunuThk B Kaxayro npoOUpKy Mo 3 Karid MOJUOIeHO-
BOI'O peakTuBa U | Kamuio XJopucToro ojoa. CpaBHUTh OKPACKy pac-
TBOPOB IOCJI€ PEAKILIUH, AaTh BU3YAIBHYIO OIICHKY cojepxkaHus ¢ocdo-
pa B pactBopax. OOBSICHUTH M3MEHEHUE KOHIEHTpauuu ¢ocdopa B
¢unbTpare. Hanmcare peakiuy XMMHUYECKOTrO MoOrjouieHus ¢ocdopa
Pa3IMYHBIMH TUTIAMH TTOYB.
Du3nKo-XxMMUYecKas, UI 0OMEHHas MOTJI0TUTEIbHAs CIOC00-
HOCTb
2.2.0npenenenue o0meit 00MEHHON KMCIOTHOCTH

Ilpunyun memooa. Ilpn B3aumonericteun noussl ¢ 11 KC1 B
pacTBOp MePeXoIT HOHBI BOJAOPOIA.

OOMeHHast KUCIIOTHOCTh— Ta YacCTh MOTEHIUAIBHOM KHCIOTHOCTH,
KOTopasi oOHapyXHBaeTcsl NMPU BBITECHEHUU M3 MOYBBI MOHOB H+ u
A13+ pactBopamu HeWTpanbHOI conu. OOBIYHO ISl ONpenieneHus o0-
MEHHOMW KHCIIOTHOCTH 1MOYB UCToyb3yioT 1H. pactBop KC1 (pH ~ 6,0):

[[IITK-]H++ KC1 — [IIIIK-]JK+ + HC1;

[TTITK-]A 13+ + 3KC1 — [TITIK-]3K+ + A1Cl3
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Xo00 ananusa. bepyr HaBecky 20 r BO3AYIIHO-CYXOM MOYBBI, MO-
MenraoT B OyTeuiky W nprwmBatoT 50 mi v KC1. 3arem OyThUIKy 3a-
KPBIBAIOT MTPOOKOH, IMOMEIIAIOT B POTATOp U B30ANTHIBalOT 1 yac, mocie
4ero coJepKumoe OyTbUIKU (PUIBTPYIOT Yepe3 cKiaadarbiii GuibTp, 25
M puabTpaTa nepeHocsT B kojaOy Ha 100 MI ¥ KUIATAT B TEYEHHUE S5
MuH s ynanenus COp. Ipubapmstor 2 xamu deHondTarenHa U B
ropsiueM coctostHuu TUTpYOT 0,011 pactBopom mienoun. NaOH wunu
KOH no cnabo po30Boii OKpacku, He HcUe3aroliei B Te4eHre 1 MUH.

Pe3ynbTaThl aHAIM30B pacCUUTHIBAIOT 1O (hopMyJIe:
Ho =¢ xV x k x 50x100 = 0,01xV xT x10 25x 20

rie:
Ho — oOMeHHast KUCIOTHOCTE B MI-3KB Ha 100 I OYBEIL,
V — xonuuectBo 0,01 H menouun, nomieaiiee Ha TATPOBAHHUE,
K — MOIpaBKa K TUTPY LIEI0YH,
T — TUTp MIETTOYHN C YIETOM TOIPABKH,
C— HopMmanbHOCTH HIenoun (KoHeHTpamus), 10 — koaddunrent nepe-
cuyeta Ha 100 r TOYBEL.

2.3. Onpenesienue ruApoIMTHYECKOH KucaoTHOCTH Hr
OOBIYHO YCTAHOBJICHHE TIOKa3aTesied OOMEHHOW KHCJIOTHOCTH
BIIOJIHE JOCTAaTOYHO ISl ONPENEIEHUS HY)KJa€MOCTH IIOYB B U3BECT-
KOBAaHHWU M TPOBEACHUM COOTBETCTBYIOLIMX Meponpustuidl. OnHaKo
BO3HHUKAIOT Clly4au, KOT/la HaJ0 MOJIHOCThIO YCTAHOBUTH COJIEP)KaHNE
B IIOYBE KaTMOHOB BOJOPOJa U AJIFOMHMHHUS U IIPOBECTU MX HEUTpaJIn-
3anMi0. B CBS3M € 3TUM ONpeAensioT TUAPOJIUTUYECKYIO KHUCIOT-
HOCTb.
Ilpunyun memooa. OcHoBan Ha BeiTecHeHuu u3 I1I1K katno-
HOB BOJIOpOJla M QJIFOMMHMSI KATHOHAMU HATpHsl C MOMOILBIO THIPO-
mutndecku menounoit comu CH3COONa. U nanpHelmem TUTpoOBa-

HUM oOpazoBaBiueiics ykcycHol kucnotsl CH3COOH menousto
NaOH.

e II Na*
I H* + CH3COONa—s IT Na* + (CH3COOH)n + (CHsCOONa)n
InH* I Na*

CH3COOH + NaOH —CH3COONa +H20
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[To 3aTpayeHHOM Ha TUTPOBAHHME IWIEJIOYU CYIAT O BEIUYUHE
TUAPOJIUTHYECKON KUCIOTHOCTH.

Takum oOpazom, onpezeneHre TUAPOTUTHYECKON KHCIOTHOCTH
- 9TO YCTaHOBJICHHE OJHOBPEMEHHO €Ille W aKTyaJlbHOH W OOMEHHOI
MOYBEHHOI KHUCIOTHOCTH, YTO JAae€T HaM BO3MOKHOCTb IIPOBECTH IOJI-
HYI0 HEUTpaJIU3al1IO MOYBBI.

O6opynoBaHue: TEXHUYECKHE BECHI; IUIOCKOJOHHAs KOJ0a;
(GUIBTpP; TUTPOBATIBLHASL YCTAHOBKA; MEPHBIN LMIMHIP; TUIIETKH.

PeaktuBbr:

1. mucTunnMpoBaHHAas BOJA;

2. 1u pactBop ykcycHokucinoro Harpus CH3COONa;

3. 0,1n pactBop NaOH;

4. dhenondrancux.

Xo00 padomuer. HaBecky noussl 20 I momMemarT B IUIOCKOJOH-
HYI0 K0JI0y emMkocThio 250 - 300 M u mpunuBatot B Hee 50 mut 1 H pac-
tBopa ykcycHokucioro Hatpusi CH3COONa. Conepxxumoe KOJIOBI
B30aNTHIBAIOT B TeUueHUU | yaca, 3aTeM QUIBTPYIOT Yepe3 CyXOil CKiIa-
YaThelii QUIBTP, IEPEHOCS HA HEro KaK MOXHO OOJIBIIIE TOYBBI.

[lepBbie MyTHBIE TOpUMU (UIBTpaTa OTOPACHIBAIOT, 25 MI
¢mIbTpaTa NEPEeHOCAT MUMETKOH B KOHUYECKYIO KOJIOY, J00aBISIOT 2-3
Kan Kar ¢penondranenna u tupyrot 0,1 H pactBopom menoun NaOH
JIO TIOSIBJICHHSI HEMCYE3alolel B TEUEHUH OJTHOM MUHYTHI CI1TaO0pP030BOit
OKPACKH.

Pacuer pe3ynbraToB aHaimsa

Hr=a-T-1,75-100

10-u

rae, Hr — ruaponutudeckast KUCIOTHOCTh MI9KB Ha 100 r mouBsl;
a — xonnuectBo 0,1 H mIesnoun, U3pacxol0OBaHHOM Ha TUTpoBaHue; T-
NoTNpaBKa K TUTPY IIET0YU
10 — ans mepexona ot yucna MILTIIATPOB 0,1 H MIET0YM K MUIJITHIK-
BuBaneHTam (1 mu 0,1 u menoun orBedaet 0,1 mr-oxB H+ noHOB) H —
HaBecKka MOYBBI, COOTBETCTBYIOIIAs 00BEeMY (HIIbTpaTa, B3ATOTO IS
TUTPOBAHUSI.
100 — muoxutens nis nepecuera Ha 100 T mMOUBHL;
1,75 — ko3¢ dunueHT, nonpaBka Ha HEMOJIHOTY BBHITECHEHUS] HOHOB BO-
JI0pOJia YKCYCHOKHUCIIBIM HaTPUEM.

®opma 3anucu
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OmnpenesieHne riIpOTUTHYECCKOI KHCIOTHOCTH

I'upponutnueckas | Hopma Ha nelitpanu-| KomuuecTso 1. Konuuectso

KHUCIOTHOCTh Hr 3anmio leg Hr ucxo-| B. CaCO3 HU3BECTKOBOI'O

Mr-5kB/100 T MOYBEI | A U3 MacChl MaxoT-| HEOOXOIMMOIO Marepuana

HOT'O CJI0sl, T/Ta Ul HEeWTpaim3a-| HeoOXOaUMOro
LMY JAHHOU BHECTH JIJIS
KHCJIOTHOCTH HEHTpamm3ammu ¢
Hr, 1/ra Y9eTOM TIIOKa3aTe-
a1 AJIB %, 1/ra

2.4. Onpenenenne cyMMbl MOTJIOIIEHHBIX OCHOBaHMii S, pac-
YyeT eMKOCTH KaTHOHHOro ooMeHa T M cTenmeHM HACBLIIIEHHOCTH OC-
HOBaHMAMHU V

Ilpunyun memooa. OcHOBaH Ha 00paOOTKE MOYBHI TUTPOBAH-
HbIM pacTBOopoM coststHoM kucnoTsl HCL. [1pu sTom wacte pacxomyercs
Ha BBITCCHEHUE IoriomeHHbIX ocHoBanmi u3 IIIIK. OcraBmmiics
OCTAaTOK KHMCJIOThl HAXOAAT METOAOM THUTPOBAaHUS €€ 1ienouybto. Cymma
MOIJIOLIEHHBIX OCHOBAHUI YKBUBAJICHTHA KOJIMYECTBY COJISIHOM KHCIIO-
Thl U3PACXOJOBAHHOW Ha WX BBITECHEHHE, €€ HaXOAAT MO Pa3HOCTH
MEXy B3AThIM KOJIMYECTBOM 3TOM KHUCIIOTHI U €€ OCTATKOM.

1 Ca?* ITH* CaCl
1sran IIK* +nHCl—-IITH" + KClI + nHCI
K Mg?* MH" MgCl

2 stann nHC1 + NaOH —NaCl + H20

OObopynoBaHMe: TEXHUYECKHE BECHI, JJIEKTPUYECKass IUINTKA;
IUTOCKOJIOHHAs Kousi0a; (WIbTp; TUTPOBAIbHAs yYCTAaHOBKA; MEpPHBIN
LUWIMHJIP; TIUIIETKU.

PeakTuBsr:

1. aucTwMpoBaHHAas BOJA;

2. 0,11 pactBop HCI;

3. 0,1n pactBop NaOH;

4.  ¢enondraneus.

Xo00 ananuza. B xoHudeckyio koinly eMmkocTbio 250-300 mi
BHOCAT oOpasen moussl 20 T 1 npunuBatoT nunerkoit 100 mn 0,1
pacTBOpa COJSTHOM KUCIIOTHI, COAEP)KUMOE KOJIObI B30aNTHIBAIOT B TeE-
yeHuu 60 MUHYT M OCTaBIISIIOT Ha 24 4daca, QUIBTPYIOT Yepe3 CyXou
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CKJIaa4aThelid GuibTp, OTOpackiBas epBble MyTHBIE TOPIMH (UIbTpa-
ta. 3arem 50 mu1 puIbTpaTa NEPEHOCAT B KOHMUECKYIO K010y Ha 150-
200 My, HarpeBarOT Ha NEKTPUUYECKON IIIUTKE 10 KUIEHUS KUISATIT
3-5 MuHYT ropsuuii pactBop TUTpyroT 0,1 H pacTBOpOM IenIO4YH B
NpUCYTCTBUH 2-3 Karenb ¢peHondrasenta 10 Heucue3aromen B Teye-
HUU | MUHYTHI cTaOOPO30BOI OKPACKH.

Pacuer PE3YJIbTATOB aHAJIM3A.

S = (50xKHcr-axKnaon)x10x0,1

S — cymMMma MOTJOMEeHHBIX ocHOBaHWi Mr-3kB/100 r moussr; 50 —
KOJIMYECTBO (pHIIbTpaTa, B3ATOTO, /ISl TATPOBAHHS,

Khci — nonpaska k tutpy HCI;

a— xoymyecTtBo 0,1 # memoun NaOH, nomnrenimiei Ha TUT-
poBaHUE U30BITKA KHCIIOTHI,

KNaoH — TompaBka K TUTPY IIEI0YU

10 — s mepeBona Ha 100 r moussl (50 M cooTBeTCTBYIOT 10 T
nouBbl, st 100 T MBI TOJDKHBI YBEIMYUTH MOKa3atens Ha 10)

0,1 — s mepeBosia B MI*3KB, T. K. THTPOBAaHUE MPOBOIUIOCH
0,1 H pacTBOpOM LIETOYH

®opma 3anucu:

Ompenenenne cyMMbl OOMEHHBIX OCHOBaHUM

Iloxazarens IToka3zarens cymmbl | EmkocTh katnon- | HacblieHHOCTh
TunponmuTiaeckoil | 0OMEHHBIX OCHOBa- | Horo oomena EKO,| mouB ocHOBaHU-
kucaotHoct Hr, |mumit S, mr-oks/100 r| wmr-oxs/100 r mou- svu V,%
Mr-3kB/100 r MoYBEI IMOYBEI BBI

Pacuer emkocTH KaTHOHHOr0 00MeHa T M cTelmeHH HACBHIIIEH-
HOCTH OCHOBAHHMSIMHU V.

Conepxxanne B IIIIK Bcex KaTHOHOB CHOCOOHBIX K OOMEHY
Ha3bIBAETCs eMKOCThIO KaTnoHHOTo ooMeHa (EKO) unu T u BeIpaxka-
ercst B Mr-9kB/100 r mouBsl. EKO ecth cymma, ckiaapiBaromiasicss u3
MoKasaresae THIPOTUTHUECKON KUCIOTHOCTH Hr u cyMMBbI 0OMEHHBIX
OCHOBaHUM S.

T= S+Hr, mr-sxs/100 r
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HacpiieHHOCTh TOYB OCHOBaHUSIMU PACCUUTHIBAIOT MO CIEAYIO-

et hopmysie:
V=S/T-100 umuV=S/(S+Hr)-100, % rae

S — cyMMa MOTJIOUICHHBIX OCHOBaHHM

Hr — rugponutryeckas KUCIOTHOCTD B rmouBe Mr-3kB/100 r

OrnpezenieHne CTENEHNU HACBIIIEHHOCTU ITOYB OCHOBAaHUSAMM I103-
BOJISIET PEIIUTh BONPOC O HEOOXOIMMOCTH H3BECTKOBaHMs. Tak Kak
3TOT MOKa3aTellb 00Jiee TOYHO XapaKTEpU3yeT MECTO THAPOIUTHIECKON
kuciotHocT B IIIIK. [leno B ToMm, 4TOo HEe Bceraa npu OOJBIION BEJIH-
YUHE TUJIPOJUTUYECKON KUCIOTHOCTH MTOYBA HYXJAETCSl B U3BECTKOBA-
HuM. Yacto npu O6onbiei abCOMOTHON BETUYUHE KHCIOTHOCTH, €€ OT-
HocutenbHoe coneprxkanne B [ITIK 3HaunTeNbHO MEHBIIIE, YEM B TIOYBE C
MeHbIIeH a0COIIOTHON KUCIOTHOCTBIO. Mnu mpu paBHBIX mOKa3aTessax
KHCJIOTHOCTH HACBIIIEHHOCTh IMOYB OCHOBAHHUSIMU B OJHOW TMOYBE MO-
KET ObITh 3HAUUTEIILHO BHIIIE, YEM B JAPYTOH.

HyxmaemocTh 1o4B B M3BECTKOBAHUM B 3aBUCUMOCTH OT IOKa-
3aTelield HaChIIIIEHHOCTH OCHOBAHUSMM:

V 50% u HIKE — HY)K/1aeéMOCTh B U3BECTKOBAaHUU CUIIbHAS
51-70% - cpennss

71-80% - cnabas

bonee 80% - He Hy)IOarTCs

2. I3BecTKOBaHUE MOYB.
Onpenenenue Ka4ecTBa U3BECTKOBBIX MaTEPHAJIOB
Teopernyeckasi 4acThb.

Jlis KaXJ0ro BUAA PAcTEeHMH CyIIeCTBYeT Haubosee Oiaromnpu-
ATHAs JUI YCIIOBHM €ro BeTeTallH pPeaklus Cpeabl. 3HaYMTeIbHAas
4acTh PACTEHHM, HCIOIB3YEMBIX IIPU 03€JIEHEHUH MPEIIOYUTAIOT peak-
LU0 cpe/ibl ONU3KYIO K HelTpansHoit (pH 5,8-7,0).

Kucnas peakuus cpezpl TOYBBI BIUSIET HETATHBHO HA PACTEHHS 10
CIIEAYIONIMM TIPUYMHAM. B KHCIBIX MOYBaX W3-3a IMOBBIIICHHOTO CO-
Jep KaHusl KaTHOHOB BOZOPO/Ia UIET aKTHBHOE pa3pylIeHNE TTOYBEHHBIX
KOJIJIOWUJIOB, YTO CHMKAET €MKOCTH TOTJIONICHHS, YXYAIIAeT €€ CTPYK-
Typy. Peakuust cpenpl HeOnaronpusTHa AJs KU3HEAEATEIbHOCTH MHK-
POOPraHW3MOB MHHEPAIN3aTOPOB, UYTO YMEHbBIIAET MHHEPATH3ALMIO
ryMyca U COOTBETCTBEHHO KOJIMYECTBO JIOCTYIHBIX Ul pacTeHui Gpopm
3JIEMEHTOB NuTaHus. Kpome 3TOro kKaTMoHbl BOJOpOJAa U aTIOMHHHUS
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SIBJISIFOTCS @aHTAarOHUCTaMHU KaTHOHOB JIPYTUX AJIEMEHTOB, YTO CHMXKAET
UX MOCTYIUIEHUE B PACTECHHUS.

[ToaToMy Npu MOBBIIEHHOW KUCIOTHOCTH TpeOyeTcs MPOBOIUTH
MEPONPUITHS 110 CHUKEHUIO KUCIOTHOCTU. OCHOBHBIM IPHUEMOM B
JTAHHOM cJly4ae SIBJISIeTCSl BHECEHHE M3BECTKOBBIX ynoOpenuid. Ilpu mx
BHECEHUHU IPOUCXOAUT HEUTpaln3alus KaTUOHOB BOJOPOAA U AIIOMHU-
HUS, U peaKklus IOYBEHHOU Cpeibl CTAHOBUTCSI MEHE KHUCIIOM.

2.5. BoluncjieHne eMKOCTH MOTJIOIIEHHS MOYBBI

Ilpunyun memooa. CteneHb HACBHIIIEHHOCTH OCHOBAHHSIMH I10-
Ka3bIBAET, KAKYIO YaCTh BCEX MOIVIOIIEHHBIX KATHOHOB COCTABIIAIOT MO-
TJIONIEHHbIE OCHOBaHMs. Bripaxkaor ee B mpoueHTtax. [Ipu cremnenu
HachlleHHOCTH MeHbIe 100 % mouyBy OTHOCAT K IpyIIE HEHACHIIIEH-
HBIX OCHOBaHUSIMHU.

Brruncrienue creneHn HaCHIIIEHHOCTH HEOOXOIUMO ISl OIpeie-
JIeHUs MOTPEOHOCTH MOYB B U3BECTKOBAHHH.

ILlenv pabomwi: 03HAKOMUTHCS C PACUETOM CTEIIEHU HACBIIIEHHO-
CTH MOYBBI OCHOBAHHUSIMHU.

Xo00 pabompl. J17is BBIUUCIEHUS CTETICHH HACBIIIEHHOCTH TPE-
JIO’)KEHHBIX 00pa31[0B OYB OCHOBAHUAMU HEOOXOAMMO 3HATH BEIMYUHY
TUAPOIUTUYECKON KHCIOTHOCTH U CyMMY OOMEHHBIX ocHOBaHHil. O0a
MoKa3aTessl ONpeieseHbl METO/I0M TUTPOBAHUS [TOUYBEHHOTO (hUIbTpaTa
HIENTOYBI0 B MPEABIAYIINX paboTax. ITH pe3yiabTaThl MOKHO HCIIONIB30-
BaTh B JIaHHOU paboTe.

CyMMa BEIMYMH MOTJIOIIEHHBIX OCHOBAaHUN M THIPOJIUTUYECKOU
KHCIIOTHOCTH, BBIPpOKEHHAas B MUWJUIMTpaMM-dKBUBajieHTax Ha 100 r
MOYBBI, ONpeAesser oO0Ilee KOJIMYECTBO KAaTHOHOB, KOTOPOE MOXKET
yAepKaTh JAHHBIA THII TIOYBHI, U MPEACTABIISIET COOOM €MKOCTh TIOTJIO-
menus — E.

E = S+Hr, rue

S — cymMMa MOTJIONIEHHBIX OCHOBaHUH, Mr-3kB/100 T;

Hr — rugponutnyeckas KUCIOTHOCTb, Mr-3kB/100 r.

OTHOIIEHHE CYMMBI MOTJIONIEHHBIX OCHOBAHUN K eMKOCTH T0-
[JIOLIEHUS BBIPAXKEHHOE B MPOIEHTaX HA3bIBAETCS CTENEHbIO HACHIILIEH-
HOCTH TIOYB OCHOBAHUSIMH:
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hY

=—.100
S+ H

» TAC

V — cTeneHb HaChIIIEHHOCTH TTOYBBI OCHOBaHUSAMH (%0);
S — cymMmma 0OMEHHBIX OCHOBAaHUM (MT-9KB.);

Hr — runponuTraeckas KHCIOTHOCTh (MI-9KB.);

S+H — eMKOCTB TOTJIOMICHHUS KUCIIBIX TTOYB;

100 — koo umeHT nepecyera B MPOLIEHTHI.

3aJaHue: UCIONb3Ys MOTYYEHHBIEC PE3YJIBTAThI 10 ONPEIECICHUIO
CYMMBbI OOMEHHBIX OCHOBaHMH U TUAPOIUTUUYECKON KUCIOTHOCTH, IPO-
AQHAJIM3UPOBAHHBIX 00PA31I0B [TOYBbI, PACCUUTANTE CTEIIEHb HACHILICH-
HOCTH UX OCHOBaHUSAMH. [loaydeHHbIe pe3ynbTaThl 3alUIINTE B TaOIu-
1y 15, paHKupyiTe TUIIBI I0YB, CPABHUTE U CJIEJIaliTE BBIBOIBI.

Taomuma 15 - Crenesp HACBIIIEHHOCTH ITOYB OCHOBAHUSIMUA

Tun || Fenernue- ||'ny6una || Cymma || T'ugponurtu- ||Emxocts || CreneHb Panr
M0Y- ||CKHH TOpH- || B3ATHA || OOMEH- || 9YecKast KHC- || MOTJIO- || HACHIMECH- ||TIOYBBI

BBI 30HT MOYBEH- || HBIX JIOTHOCTh LICHUsS || HOCTH MOYB
Horo ||ocuoma-| (HI), mr- (S+H) || ocHoBaHMS-
oOpasa, ||auit (S), 9KB. mu (V), %

M MT-9KB.

2.6. OnpeneneHne HUITPATHOTO 230TA B MOYBe AUCYJIb(odeHo-
JOBBbIM MeTo0M I'panBaib-JIsiky

3nauenue ananuza. ConepxaHue HUTPATOB B TIOYBE CIYXKHUT I10-
KazaTeneM 00eCNEeYeHHOCTH PACTeHH MHHEPAIBbHBIM a30TOM U Xapak-
TEPU3YEeT CTETCHb BBIPAKECHHOCTH MpoIecca HUTPUDUKAIIUN TI0 HAJH-
YHI0 HUTPATHOTO a30Ta CyAAT 00 OKYJIBTYPEHHOCTH TOYBHI, € OHOJI0-
THYECKOM aKTUBHOCTH. HUTpaThl 001a1a10T BRICOKOW TOIBHIKHOCTHIO U
npu OOMJIBHOM aTMOC(HEPHOM YBIAKHEHUH WM TPU MOJIHBAX MOTYT
MEepEeMEeIIaThCsA C TPABUTAIMOHHOM BJIArOM 3a Mpeesibl TaXOTHOTO CIOSI.
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Ilpunyun memooa. B 0CHOBE JIEKUT B3aUMOJICHCTBUE HUTPATOB
¢ nucynbhodeHONIOBONH KHUCIOTOM ¢ o0pa3oBaHHEM TPUHHUTPO(dEHOa
(MMKPUHOBOM KUCIIOTHI), KOTOPBIN MpU MOAIIEIaYUBaHUU pacTBOpa Ja-
€T OKpaIICHHOE B KEJIThIM [IBET HUTPOCOEAUHEHNE B KOJIMYECTBE, IKBU-
BAJICHTHOM COJIEPKaHUIO HUTPATOB.

Peakuus npu ananuse npoTekaeT B ABe (asbl:

CeH3(HSO3)20H + 3HNO3 = C¢H2(OH)(NO2)3 + 2H2SO04 + H20
nucynb(podeHoI0Bass TPUHUTPOPEHOI KHCIIOTa
CsH2(OH)(NO2)3 + NaOH = CgH2(NO2)sONa + H.0

KEJITOE OKpallliBaHUE

JucynbGodeHOTOBEIM METOJIOM OIMPEASISIOT TOJIBKO a30T HHT-
paToB M Jaxe Mpu OOJBIIOM COJEP:KaHWW HUTPATOB MOJYYalOT Ipa-
BWIbHBIE PE3yJIbTaThl. BMecTe ¢ TeéM yCTaHOBJIEHO, YTO HAa TOYHOCTh
OTIBITa BIMSIIOT XJIOPUABI (3aHMKAIOT KOJIMYECTBO HUTPATOB), aMMHUAu-
HBIE COJIU, KUCJTIOTHOCTD MTOYBEHHBIX BBITSKEK.

X00 pabomwr. 10 T IOUBBI IEPEHOCIT B MOCYAY JUIsl B30anIThIBaA-
uus, nobasistor 50 mi 0,05% pactBopa K2SO4, 3akphIBAIOT MPOOKOH 1
B30aNTHIBAIOT 5 MUH.

OUIBTPYIOT BBITSKKY, €CITU MEPBbIE MOPLIUU MYTHBIE, UX OTOpa-
ChIBaOT. 10 MJI BBITSIKKM TIEPEHOCST MUIETKOHN B pap(opoByIo HalIKy U
BBITIAPUBAIOT HA BOJIIHOM OaHe nocyxa. K cyxoMy ocratky m100aBisitoT
u3 6ropetku 0,5 M nucynbhodeHOTOBOM KUCIOTHI, THIATEIFHO PACTH-
ParoT CTEKJISIHHOM MAJIOUYKOW M OCTaBIAIOT Ha 15 MUH. 3aTeM B yalleuky
MPUWIMBAIOT OKOJIO 5 MJI AUCTHJTMPOBAHHOM BOJIbI, OMYCKAIOT MOJIOCKY
JTAKMYCOBOM (KpacHOW) OyMaru M Npu MOMEIIMBAHUU HEUTPAIU3YIOT
pPacTBOPOM IIEJIOYH O TOCHHEHUS! TaKMYCOBOM Oymaru u m00aBistOT
emie 2 Kary menodn (OyMakKy W3 4Yalleuykd BbIOpachIBaioT). 3aTem
MEePEeNUBaAIOT PACTBOP B MEPHYIO KOJOY eMKOCThIO 50 M1, OmoJlacKuBa-
0T Yalleuky 2 pa3a U CIMBAIOT TyJa K€, JOJUBAIOT BOJOW J0 METKU U
nepementuBaoT. ONTUYECKYIO TJIOTHOCTh OMPEAETSIOT Ha (OTORIIEK-
TPOKOJIOPUMETPE C CHHUM CBETO(PHUIBLTPOM B KIOBETE C pabouel JITMHOM
20 mMMm.

Pacuer pesynbraToB. '0TOBAT KanmuOpoBoUHYIO KpHBYO. bepyT 5
MPOHYMEpPOBaHHBIX (Dap(OpOBBIX YAIIeK U MPUIMBAIOT B HUX BO3pac-
TaIIee KOJWYeCTBO 3TalloHHOTO pactBopa KNO3, comepkamero N
0,01 mr/mm: 0, 1, 2, 4, 6, 8 Mn. BermapuBaroT ero Ha BoAsiHON OaHe J0-
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cyxa. 3aTeM IMOCTYyNaroT TaK e, KaK OMucaHo Bhie. [1o moayuyeHHbIM
JTAHHBIM CTPOST KAIMOPOBOUYHYIO KPUBYIO M HaXOAAT conepkanue N B
MT B KOJIOPUMETPUPYEMOM PaCTBOPE.
Brruucnenue pe3ynbTaToB:
a*0*p*100
X= =HJIN
r*un

1t kroBeThl 50-X=0,1 a

1 K-Tel 25-x=0,2 a wMr Ha 100r 1104BEI, T

a- KOJI-BO MJI. HaiJIECHHOE 110 KAIMOPOBOYHOMY TpadUKYy;
0-KOJI-BO MJI. BHITECHUTEJIS, B3ATOE JIsl B30I THIBAHMS,
B-HOPMaJIBHOCTH 00Pa3I[0BOI0 PacTBOPA;

r-HaBecKa MOYBbI, B3STas JUIs B30I ThIBAHMUS,

I-K-BO MJI HIIbTpATa, B3SITOE JIJIsl KOJIOPUMETPUPOBAHUS;
100- nns mepecyera pe3ynbraTtoB Ha 100T MOYBHI.

2.7.0npenenenne moABMKHOrO ¢Gochopa u 00MEHHOr0 KaJIusl
no meroay Maunruna

Lens 3anamus: onpenenuTh coaep KaHle MOIBIKHOTO (hochopa
1 00OMEHHOTro Kajus no Metoay Mauurusa. BeIsIBUTH B Kakoil Mepe uc-
cieqyeMas moyBa obOecrieueHa MOJABMKHBIM (pochopoM U OOMEHHBIM
KaJIEM.

Onpenenenne coaepxaHusi NOABUKHOIO (ocdopa nmo meroay
Bb.Il.Ma4uruna

3nauenue memooa. Paznuunsie hopMmbl pochopa HEOANHAKOBO
JOCTYIHBI Ui MMUTAaHUS PacTeHUM, Haubosee NTOCTYMHBI OJHO U JBYX-
3amelieHHble  (ocdarbl. MeHee ycBoseMbl ¢ochaThl MOITYTOPHBIX
OKHCJIOB U TpexKaiblueBblii pochar. docdop, BXoasuui B opraHuye-
CKHE€ COEUHEHMS, TAK)KE MAJIIOAOCTYIIEH JJIs PACTEHUH.

HccnenoBanue moys Ha coepaHHe B HUX JOCTYIHOTO JUIsl pac-
TeHUH Qocdopa 1 Kaus NO3BOJSET BHISIBUTH CTEIIEHb HY)KIA€MOCTH UX
B (hoCHOPHBIX U KATUWHBIX yIOOPEHUSIX.

Omnpenenenue JOCTYIMHOTO A pacTeHH ¢ochopa U Kaaus BbI-
MOJIHAIOT B OJHOM BBITSDKKE. CyIIECTBYIOIIUE METOIbl ONpeesieHus
NOJBMKHOTO (pocdopa M Kanusg B MOYBE €IIe HENb3sl CUUTATh COBEP-
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IICHHBIMU: BCE OHU JAIOT JIMIIb YCIOBHBIEC MOKa3aHMs. TeM He MeHee,
JUIS YIOBJIETBOPEHHUS MPAKTUYECKUX 3alIPOCOB CEIHCKOTO XO3SIMCTBA MX
MO’KHO YCHEIIHO UCIOIb30BaTh.

Ilpunyun memooa. Meto OCHOBaH Ha U3BJICUEHUU MOABUKHBIX
dopM docdopa u kamus u3 MOouBbl 1%-HBIM PACTBOPOM YTIIEKUCIIOTO
aMMOHHS MIPU COOTHOIICHUU MOYBHI U pacTtBopa 1:20 ¢ mocienyrommm
ompexaeneHuemM ¢ocdopa crnekrpooTomMeTpe U Kaaus Ha IIAMEHHOM
dboTomerpe.

Xo00 ananusza. Cpenaioro npo0y aHATU3UPYEMOU TTOYBBI MacCOi 5
T IIepechInaoT B OyThUIKY U mprinBaoT K Heil 100 mut 1%-ro yriekuc-
JIOTO aMMOHUS. 3aKpbhIBAlOT MPOOKOM M B30aNThIBalOT Ha potarope 1
yac. [lo okoH4aHuM B30aNTHIBAHUSA BBITSDKKY (PUIBTPYIOT depe3 Oy-
MaXHbI (QUIBTP B KOHWYECKYIO KoiOy Ha 250 mu. IlepBeie MyTHBIE
MOPLUXU TMOBTOPHO MEPEHOCAT Ha 3TOT K€ (UIBTP ITOU KE BBITSKKE
MIPY TIOMOIIH TIAMEHHOTO (hOTOMETpa ONPEACTISAIOT KN,

Otbupator 15 mn ¢unbTpara B MepHbIE KOJOBI €eMKOCThIO 50 MII
U3 TEPMOCTOMKOTO CTEKIIA, 3aTeM JO0OABISIOT MO 2 MJI CMECH CEPHOM
KHCIIOTHI ¥ MaprasieBokucioro kamus. [locne aToro craBar konObl Ha
Pa30rpeTyro AMEKTPHUUECKYIO TUTUTKY U KUIATAT B T€YCHUE 2 MUH. (CUH-
Tas OT HayaJla KUIEeHHs ). 3aTeM PacTBOPHI OXJIAXKIAIOT U MPUIUBAIOT 36
i PeaktuBa b, uepe3 5 MUHYT KOJTOPUMETPUPYIOT.

I'oToBAT 00pa31OBbI pacTBOpP JUIs ONpeaesieHUus] OOMEHHOro Ka-
JIUs B TIOYBE C MTOMOIIIBIO TIaMeHHOTO (hoTomeTpa: OepyT 8 koo Ha 250
MJI ¥ TIOMEMIAIOT yKa3aHHbIE B TaOJuIe 0O0beMbl MAaTOYHOTO PAacTBOPA.
OO0beMbl pacTBOPOB JIOBOJAAT O METKH IKCTPArupyroUIMM pacTBOPOM
(pactBOp yriekuciaoro aMmmoHus 1%).

XapakTepuCTUKU pacTBOpa Howmep pactBopa cpaBHeHuUs

Obbem pacteopa 0 [10]20]30]50 | 75 [10] 15

W3 mony4eHHBIX PacTBOPOB OTOMPAIOT PAacTBOPHI CPaBHEHHUS MO
15 mn B mepHble konObl Ha 50 mMi1 U3 TepMmocTolikoro crekna. Taxxke,
32



KaK ¥ B UCCIIEAYEMbI€ BBITSXKKU IMOYBEHHBIX 00pa3lioB JOOABISIOT 1O 2
MJI CMECH CEpHOW KHCJIOTHI M MaprasieBokucioro kanus. [locne atoro
CTaBUM KOJIOBI Ha Pa3orpeTyl0 ANMEKTPHUUECKYIO IUTUTKY, U KHUIATAT B
TedeHre 2 MUH (cuuTas OT Hayala KWUIIEHHs). 3aTeM pacTBOPHI OXJa-
XIa0T ¥ npuinuBatoT 36 mul PeaktuBa b, uepe3 5 MuHyT KojiopuMeTpu-
PYIOT.

[To momy4eHHBIM JaHHBIM CTPOST KaTMOPOBOUHBIN IpaduK, KOJIU-
yecTBO P2Os B MI' Ha KT TOYBBI OMPENIEISIFOT M0 KaTMOPOBOUHOM KPUBOU
u 1o popmyie:

a*V*1000
P = ’
bxc

rae P — conepxxanne P2Os B mouBe, Mr/Kr;

— xoHueHtpaus P;Os B ucHbITyeMOM pacTBOpe, HaifJleHHas IO
KaJTMOPOBOYHOM KPUBOM, MI/KT;

V — 006beM peareHTa, MPUIUTOTO K MOYBE, MJT;

b — 00bemM uibTpaTa, B3ATHIN ISl aHATTN3a, MIT; C — HABECKa M0Y-
BHI, T;

1000 — mist mepecyeTa Ha 1 KT MOYBHI.

OxpamuBaromuii pacTBop uig omnpenenenus ¢ocdopa ¢ okucie-
HUEM OpraHu4ecKkoro BemiectBa. Peaktus A: (6,0+0,1) r monuGaeHOBO-
kucnoro ammonust ('OCT 3765) u (0,14540,01) T cypbMSTHOBUHHOKHC-
JIOTO Kayusi pacTBOpsitoT cooTBeTcTBeHHO B 200 1 100 cm3 Boawl mpu
cnabom HarpeBaHuu. OXJaKAeHHbIE pacTBOpbI npuinBaT kK 500 cm3
pactBopa cepHoit kucioTel (TOCT 4204) koHIeHTpanuu 5 MOJb/AM3
(140 cm3 H2SO4 yn. Bec 1,84, pacTBOpUTH B AUCTHIIMPOBAHHOM BOZE B
kojoe oobemom 1 n1M3). TuraTenpbHO MepemMeniaTh U JOBECTH 00BEM 10
CYMMapHOT'0 pacTBOpa JUCTHIUIMPOBAaHHOM BojoM 1o 1 am3. PactBop
XpaHAT CKISIHKE U3 TeMHoro crekia. PeaktuB B: (2,5+0,1) T ackopOu-
HOBOHM KHUCIIOTBI pacTBOpsA0T B 220 cM3 peakTuBa A M JOBOAAT 00BEM
BoJIoM 10 1 mM3. PacTBOp rOTOBST I€HB MTPOBEICHUS aHAIU3a.

ITonBenenue nroros 3ausATHs. CpaBHUBAS MOJyYEHHbIE B arpOXU-
MUYECKOM aHaJllM3€ JaHHBIC ¢ TPYNIHUPOBKON mouB (Tabmuia 7), ompe-
JensieTcs ero Kolu4ecTBO (Kr) Ha 1 ra W ycraHaBIMBaeTcs, K Kakou
rpymnne no 006ecrneyeHHOCTH JaHHBIM 3JIEMEHTOM OTHOCUTCSI UCIBITYye-
MBI 0Opaserl.
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Ta6muma 1 - I'pynmupoBka moyB 1Mo CoAepKaHUIO TOIBHYKHOTO

docdopa
Kimace O0ecreYeHHOCTh Conepxanne P>Os, Mr/kr
1 OYCHb HU3KAS MeHee 10
Hu
2 3Kas 11-15
3 CpenHss 16-20
--- 21-25
- 26-30
4 MOBBIIICHHAS 31-45
BBICOKAs 46-60
6 OYCHb BBICOKAs 6onee 60

Omnpenesienne cogep:kaHusi 00MEHHOr0 KaJus B OYBe MO Me-
Toay b.Il. Mauyurnna

3nauenue ananuza. O creneHu 00ECIEUYEHHOCTH MMOYBBI 3JIEMEH-
TOM CYZIST IO COAEpP)KAHUIO B Hell 3Tux ¢opm snemeHTa. OOMEHHBIN
KaJIU{ HM3BJICKAIOT W3 TMOYBHI COJICBHIMH BBITSKKAMH, BBITECHSS KaJIUN
MOHOM aMMOHHUS. B yrnmeaMMOHUNHYIO BBITSDKKY TEPEXOIT U BOAOpAC-
TBOpUMBIE coenuHeHHs. [loCKOJIbKY BOJIOPACTBOPUMBIX COEIUHEHUMA
Kaliusl B MOYBE MaJIO — OHU OOJBIIOrO 3HAUEHUS B MUTAHUU PACTEHUUN
HE UMEIOT.

Ilpunyun memooda. Meton 0CHOBaH Ha U3MEPEHUH MHTEHCUBHO-
CTH U3JIYUYCHHSI DJIEMEHTOB B TulaMeHU. Kanuii B BBITSDKKAX OMPEACIISIIOT
MJIAMEHHO-(POTOMETPUIECKUM METOAOM.

Xo0 ananuza. Kanuii onpenensioT Ha TUlaMeHHOM (oTomeTpe,
HEMOCPEACTBEHHO PACTIBUISIS BBITSHKKM M3 TIOYB B miiams. Mcmons3yroT
CBETOMUIBTP, MPOMYCKAIOIINNA aHATUTUIECKUE TUHUU KaJTHu.

I'oToBUM 00pa3moBhIil pacTBOp IS OMpeeieHHs] OOMEHHOTO Ka-
JUs B TIOYBE C MOMOIIBIO TJIaMeHHOTO doTomeTpa: Oepem 8 koibd Ha
250 Mn 1 ToMeIaeM yKa3aHHbIE B TaOiuile 00bEeMbl MAaTOYHOTO pac-
TBOpa. O0BEMBI PACTBOPOB JOBOJAT 10 METKH SKCTPArUPYIOIIUM pac-
TBOPOM (PacTBOp YIJIEKUCIOro aMMoHus 1%).
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Howmep pactBopa cpaBHeHus

,XapaKTEePUCTUKHU
pacTBopa

1 2 3 4 5 6 7 8

O06BeM pacTBopa 0 {10]20|30|50(75]| 10 15

OO0pa31oBbIe pacCTBOPHI aHAIM3UPYIOT HA TUNIAMEHHOM ()OTOMETpE.
[TonBeneHue UTOTOB 3aHATHS: CPABHHUBASI MOJYyYEHHBIC B arpOXUMUYC-
CKOM aHaJlu3e JIaHHBIC C TPYIIUPOBKON IMOYB, ompezensercs obecre-
YEHHOCTh IIOYBBI OOMCHHBIM KajKeM B MI/Kr (Tabi. 8).

Tabmuna 8 - ['pynmupoBKa 1MoYB M0 COACPKAHIIO OOMEHHOTO KaJTusl

Kiacc (06ecrieyeHHOCTh Conepxanne K20, mr/kr
1 OYCHDb HHU3KAs Mernee 100

2 HI3Kast 101-200

3 CpeIHSIS 201-300

4 [TOBBIIIICHHAS 301-400

5 BEICOKAS 4101-600

6 OYCHBb BBICOKAS ooree 600

2.8. Onpenenenne aMMHa4YHOro a3ora B nouse no meroay Ko-
HEeBA

Ilpunyun memooa. AMMHaK B IIOYBE HAaXOJMUTCS B CBA3AHHOM
COCTOSIHMM B BUJE Pa3IMYHBIX COJIEH, PACTBOPEHHBIX B IOYBEHHOH BOJIE
U B TIOTJIOIIEHHOM COCTOSIHUH.

B mormnomnieHHOM COCTOSIHUM €ro Bcerja Oosiblie, 4eM B pacTBO-
PEHHOM, TMO3TOMY JJIsl OMNpEENIEHUsT aMMHaKa HCIOJb3YIOT COJIEBBIE
BBITSDKKH, KOTOpPbIE M3BJEKAIOT aMMHUaK U3 MOIJIOIMIEHHOTO KOMILJIeKca
IIOYBBHI.

X00 ananuza. HaBecka MoYBbl 5 T TOMEIIAETCS B MOJIOYHYIO Oy-
TeUIKY, mpunuBaercss 150 mi 0,05 H. pactBopa NaCl, OyTbuika 3aKpbl-
BaeTcs U B potaTope B30anTbiBaeTcst 30 MUHYT. 3aTeM CyCIeH3Hsl (PHIIb-
TpyeTcs yepe3 CKIIaauaThlii GUIIBTP.
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W3 ¢unbrpa B34 50 M B MepHyIo KonOy Ha 100 mi, 1o6aBUThH
20 MJ1 IUCTUIUTMPOBAHHOM BOMIBI, MPWINATH 2 MJT 50% CEerHeToBOM COJIH,
2 mn peaktuBa Heccnepa, qoBectu BogOM 10 METKU M IPOKOJIOPUMET-
pupoBath Ha DOKe.
Beruucienue pe3yibTaTrosB:

a*6*s*100
X= r*n =HIIH
wIH 11 K-Tel 50-X=0,3*a,
I K-TeI 25-X=0,6*a mr Ha 100r nouBsl, rIe

- KOJI-BO MJI, HAJICHHOE 110 KATHOPOBOYHOMY TrpaduKy;

- K-BO MJI BBITCCHUTCIIA, B3ATOC OJIA B36aJITbIBaHI/I$I;

- HOPMaJIbHOCThH 00PA3IOBOrO P-pa;

- HAaBCCKa ITOYBHI, B3iATadA AJIs1 B36aJITI)IBaHI/I$I;

- K-BO MJI pMJIBTPATA, B3SITOE /ISl KOJIOPUMETPUPOBAHNS;
00 - ms mepecuera pe3ynbraTtoB Ha 100 T TOYBEL.

PX Y W O

2.9. OnpenesieHne B Mo4Be YCBOsIEeMOIl pacTeHUSAMH
dochopHoil KnCIOTHI

OcHoBHas Macca (ocdopa B [0UBE COCPEIOTOUEHA B COCIUMHEHU-
X TPYAHOPACTBOPHMBIX M HEYCBOSEMBIX pacTeHusiMH. lloaTomy st
ycuieHuss (ocpaTHOro NHUTaHHS PACTEHUH HEOOXOIUMO BHECEHHE
ynoOpenuii. Ho ais mpaBHIbHOTO MCIIONIB30BaHUSA ATOTO (hakTopa Io-
BBIILICHUS YPOXKAWNHOCTHU C.-X. KYJIBTYp HEBO3MOXKHO O0OHTHCH 0e3 yue-
Ta 00ECNEeYeHHOCTH CaMOW TIOYBHI JIOCTYITHBIMH PAacTEHHUSIM (hopMamu
docdopa.

W3BecTHO, YTO pacTeHUs B COCTOSHUU HCIOJIb30BaTh HE TOJIBKO
BOJIHOPAaCTBOPHUMBIE, HO U pacTBOpUMBIE B clIalObIX KHcioTax (ochop-
HOKucble conu. [loaToMy mpennoxeH psa METOIOB AJsl ONpEesIeHUs
UX KOJIMYECTBEHHO OT BCEX JAPYIHX (OPM.

Onpenenenue ycBoseMod pacTeHUusMU (pochOpHOI KUCIOTHI 1O
E. Tpyory

Ha yepHo3emHBIX MouyBax (HEKapOOHATHBIX) ObLT UCHBITAH U Jaj
XOpOIIME pPEe3ylbTaThl METOJ| OIpPEACNICHUs] JOCTYIHON pacTeHUsIM
dbochopHoii kuCIOTH myTeM o0OpaboTku mouBbl 0,002 H. pacTBOpoM
H2SO4. Utob6b1 0becnieunTh HEKOTOPOE MOCTOSIHCTBO BO3JEHCTBUS pe-
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aKTHBA HA MOYBY, He0OXoauMO 100aBuTh K Hemy (NH4)2SO4s-310 co3na-

et O0ydepnsrit pactBop ¢ pH okoro 3.

Xo0 ananusza. B3ste 1 r nouBel u 200 mu 0,002 H.pacTBOpa
H2SO4, moMecTuTh B MOJIOUHYIO OYTBIIKY, 3aKPBITh MPOOKOM, B300JI-
TaTh Ha potarope 30 MUH U OTHUIBTPOBATE.

N3 ¢unsrpaTta 6epyr 50 Ma B MepHyto konoOy Ha 100 mi, goba-
BUTh 2 MJI MOJHOJEHOBOTO PEAKTHBA, 3 KAIUTH PAcTBOPa XJIOPHCTOTO
0JIOBa, JIOBECTH AMCTUJUIMPOBAHHON BOJOH 10 METKH, XOpOILIO IHepe-
MelIaTh U npokoiopumerpupoBats Ha OOKe.

a*0*8*100

X=

WM 11 K-TBI 50-X=4%*a,
U1t K-ThI 25-X=8%*a mr Ha 100r mmouBEI, T1€
a - KOJI-BO MJI, HalJIEHHOE M0 KAIIMOPOBOUYHOMY I'padUKy;
0 - K-BO MJI BBITECHUTEIS, B3ITOE IS B30AITHIBAHMNS,

B - HOPMaJIbHOCTh 00Pa3II0BOTO P-pa;

I - K-BO MJI QrIIbTpaTa, B3SATOC AJI KOJIOPUMETPUPOBAHUS;
A

1

- HABCCKa IMIOYBBI, B3iATasA AJIA B368.JITBIB8.HI/I$I;

r*n

00 -koa¢pdunmenT ans nepecyera pe3yabtaToB Ha 100 T OYBEL.

Tabnuma

ObecneyeHHOCTh KYJIbTYp JOCTYNHBIMU (hochaTamMu IO coaepKa-

HUIO UX B BBITSDKKE Tpyora (Mr P2Os Ha 100 r nmo4ssl)

ObecredeHHOCTh 3epHOBBIE U Kopuemnosl, OgourHbIe
3epHOO000BEIE kaprodens KYJIBTYPBI
OdeHpb HU3Kas <3 <7 <12
Huskas 3-7 7-12 12-18
Cpennsist 7-12 12-18 18-25
Bricokas >12 >18 >25

2.10. ArpoxumMuyecKkoe KapTHPOBAHUE N0YB

Jlnist TpaBUIILHOTO MIPUMEHEHHsI YI0OpEHHUH B KaXKI0M XO3sIHCTBE,
0COOCHHO B 30HE€ MHTEHCHUBHOI'O MPUMEHEHUs yI0OpeHUil U M3BECTKO-

37



BaHUs, HEOOXOAMMO WMETh  KPYIMHOMACIITa0Hble  TOYBEHHO-
arpoXMMUYECKHE KapThl.

ATpOXMMUYECKHE KapThl COCTABJISIOT HA OCHOBAHUU CIELUAIb-
HBIX 00CJIeJJOBaHMI, COMTPOBOXK/IAEMBIX B3ATHEM OOJIBIIOTO KOJIHYECTBA
MMOYBEHHBIX 00pa3IIoB.

Ha arpoxumuueckue KapTbl HAHOCSTCS KOHTYPBI, TOKa3bIBAIOIINE
W3MEHEHUE TEX WJIU MHBIX arpOXMMHYECKUX BEIIECTB (T.€. KUCIOTHO-
CTH, COJCPKaHUS MMUTATENbHBIX BEIIECTB). DTU KapThl CIyX,aT OCHOBOI
JUTS. IPABHJILHOTO pa3MeEIIeHHs yI0OpEHHI B X0O3SICTBE C YI€TOM BCEX
CBOMCTB MOYB, MPEAIICCTBYIOIIEH HCTOPUM 3E€MJIETOIb30BaHUS U CO-
cTaBa KyJbTYp.

KonnuecTBo moyBeHHBIX 00pa3IoB, HEOOXOAUMOE JJIsi COCTaBIe-
HUS arpOXUMHUYECKUX KapT, OMPEACIIACTCS KOHKPETHBIMH ITOYBCHHBIMU
YCIOBUSIMU U JOJDKHO OBITH TEM OOJIbIlIe, YEM CIIOKHEEe MTOYBEHHBIH 10-
KpOB, YeM MHTEHCHUBHEE ObLIO MPUMEHEHHE YIOOPEHHI B MPEANIECTBY-
folue rofpl. B 30He HEYEPHO3EMHBIX MOYB YKEJIATEIbHO, YTOOBI OJUH
oOpaser xapakTepu3oBal IUomanas He Oosee 2-5 ra. TexHuka B3ATHSA
CMEIIIaHHBIX arpOXUMUYECKUX 00pa3lioB OMKCaHa paHee.

Mecrta B34THS TMOYBEHHBIX OOpa3llOB HAHOCAT TOYHO Ha IUIaH
3eMJICNIONIb30BaHUS, ISl YEeTO JETA0T MPOMEPHI OT IMMYHKTOB B3SITUS 00-
pasiia, oTMe4asi Ha TJIaHe KOCBIM KPECTOM U HOMEPOM, COOTBETCTBYIO-
IIMM TTOPSIIKOBOMY HOMEPY 00pasiia.

B cmemranHBIX MOYBEHHBIX 00pasiiax, COOTBETCTBYIOIIUM O0pa-
30M MOATOTOBJIEHHBIX, onpeaenstoT pH coneBoil BBITAXKKH, COAEPKaHNUE
noABMXKHBIX (opMm (ocdopa, kamus, azoTa. [JaHHBIE arpOXUMHUYECKHUX
aHaJIM30B MEePEHOCATCS HAa MECTO B3sTHs oOpasma. g Kaxkaoro moka-
3arens (pH, conepxanue N, P, K), cocTaBnsioT oTaensHy0 KapTy, 4TO
o0jeryaer ux 4yTeHHe.

Ha xapTe BBIACNIAIOT KOHTYpPBI, 0OBbEIUHSIONINE TTOYBBI C OJMHA-
KOBBIMH arpOXMMUYECKUMH CBOMCTBaMH (OJHOU TPYIION KUCIOTHOCTH
WU C OJIMHAKOBOM CTEMEHbIO 00ECIeUEeHHOCTH MUTATEIHbHBIMU BeIlle-
CTBaMHM), U 3TH KOHTYPHI 3aKPAIINBAIOT OMPE/IEICHHBI IIBETOM.

[Tpu poBeIeHUH TPAHUI] MY KOHTYPAMH PA3JIMYHBIX arpOXH-
MHUYECKUX CBOMCTB HEOOXOJUMO MO BO3MOXKHOCTHU MPUIEPIKUBATHCS
XO03HMCTBEHHBIX TPAHUII-TIONEH CEeBOOOOpOTa, OpPUTAIHBIX y4aCTKOB U
T.4. OTHaKO BO3MOXKHO M pa3AelieHUE MOJis, JKeNaTeIbHO MPSIMBIMH JTH-
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HUSIMHU, HA HECKOJIBKO YacTeH, €CIIM arpOXUMUYECKUE CBOMCTBA OTIEINb-
HBIX Y4aCTKOB PE3KO OTJIMYHBI.

Kaxnas arpoxumuyeckasi KapTa J0JDKHA COMPOBOKIATHCS 00b-
SCHUTEJIBHON 3alMCKOM M PEKOMEHJALUSAMM [0 PALUOHAIBHOMY HC-
[I0JIb30BAHUIO yNO0OpeHHUs. Pe3ynpTaTsl aHaIM30B IPYNNUPYIOT IO Iiie-
CTH KJ1accaM.

Tabnuma
Knaccer VcIIoBHBIN LIBET pHKC1 P205 mrua 100 r | K;O, mr Ha
10 KapTorpaMMme nouBsl o Kup- 100 r mouBbI
CaHOBY o IleiiBe
1 KpacHsbrii <4,5 <3 <3
2 OpaHKeBblii - 3-8 3-7
3 Kereiit 4,6-5,0 8-15 7-10
4 3eNeHbIit 5,1-5,5 15-20 10-15
5 Tomy6oit 5,6-6,0 20-30 15-20
6 Cunnit >6,0 >30 >20
3. AHAJIM3 YI[OBPEHI/Ifl

IIpu wusydeHum 5TOro pasiena CTYIEHT JOJDKEH NPUOOpPEcTH
HaBBIKM 110 KAYECTBEHHOMY DPACHO3HABAHUIO U HAYyYUTbCS ONpPEIENATh
IPOLIEHTHOE COAEP>KAHUE TOrO0 WJIM HMHOTO IUTATEJBHOIO 3JIEMEHTa
(NPK) B ynoOpeHusix, Tak Kak MNpu JJIUTEIbHBIX IEPEBO3KAX U, OCOOEH-
HO, NIPY HETMPABUIIbHOM XPaHEHUU MPOUCXOAUT U3MEHEHUE COJIepKaHuUs
JEUCTBYIOLIETO BELIECTBA.

3.1. Pacno3naBanue y100peHHii M0 Ka4eCTBEHHBIM peaKIusiM

3HaueHHe aHanu3a. B cenbCKOM X035HCTBE MPUMEHSETCS MHOIO
BHJIOB ynoOpeHuid. bosbioe cXo/cTBO UX, 3arps3HEHUE MTPU TPAHCITIOP-
TUPOBKE U XPAHEHHM YacCTO 3aTPYAHSIOT UX pPAClO3HABAHUE B MPOU3-
BOJICTBEHHBIX yCIOBUAX. OTCIO/1a BO3HUKAET HEOOXOIMMOCTh OBICTPOTO
KaueCTBEHHOT'O aHATMTHYECKOTO OIpeNeeHHs] MHHEPAIbHBIX ya00pe-

HUM.
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Hwxe mpuBOASATCS OCHOBHBIE NMPU3HAKM M KAueCTBEHHBIC PEaK-
L[UH, 10 KOTOPBIM Pa3INyaloT MUHEpaIbHbIe y10OpEHUS.

TexHuka ompeneneHuss MUHEpAIBbHBIX ynoOpeHuii. [Ipexae Bcero
BHHUMATEJIbHO OCMAaTPHUBAIOT YAOOpEHHE, ONpeAeNsioT IBET, 3amax,
BJIQKHOCTH U T.J. 3aTe€M IIENOTKY yJ00peHus B 1-2 r moMemaror B mpo-
OupKy u Tyna xe n106asisroT 10 - 45 M quctuimipoBanHo# Bobl. Co-
Iep>KUMOe TPOOMPKH XOPOWLIO BCTPSIXMBAIOT OT pyku. Habmiomaror 3a
PacTBOPUMOCTHIO YIOOPEHHUI M OTMEYAIOT ee (KaKk U Jpyrue CBOMCTBA
HCCIIeTyeMOT0 BEIIEeCTBA) B TETPAIU, KOTOPYIO CIEAyeT pa3rpaduTh 1Mo
(dhopme npuBeIeHHON HIKE (TabauIa).

ITo pacTBOpUMOCTH yIOOpPEHHS MOXKHO YCIOBHO DPa3/eiHUTh Ha
JIBE TPYIIIIBI: XOPOIIO PACTBOPUMBIE U TPYJHO PACTBOPUMBIE.

Ecnu ynoOpenne pacTBOPMIIOCH MOJIHOCTBIO, TO €r0 pa3iuBaroT
MOPOBHY B TPH MPOOUPKH U HCIOJIB3YIOT, COOTBETCTBEHHO, JJIsl peak-
LIUU CO IIENOYbI0, XJIOPUCTHIM OapreM U a30THOKHUCIIBIM cepeOpoMm.

Peakuust co menousto. ViMeeT 1enbi0 yCTaHOBUTH, BBIACTSETCS
IpH; 3TOM aMMHAaK, HAJIMYHE 3alaxa aMMHaKa CBHUJIETEILCTBYET, UTO
3TO BEUIECTBO COJIEPKUTCS B aHAIU3UPYEMOM yI0OpEHUH.

Peaxmus ¢ xnopucteiM 6apuem. OTKpBIBaeT MPUCYTCTBHE B YI00-
penun cynbdatrona. [lpu nHannuuu cynbdar-uoHa odpa3yercs 0cajoK
BaSOy4, pacTBopuMBIil B Cl1a00H COJISIHOM MM YKCYCHOW KHCIIOTaXx.

Peakiust ¢ a3oTHOKUCIBIM cepeOpoM. CIy)KUT AN OTKPBITHS
MOHOB XJIopa U (hocHOpHOI KUCIOTHI. XJIOPUCTOE cepedpo BHINANAET B
0CaJIoK B BHJE 0eoro ocajka, KOTOPbI CBOpayMBaeTCss MPU BCTPAXH-
Bannu. dochopHokucIOe cepedpo OKPAIICHO B KENITHIH, I[BET.

A30THOKHUCIIOE cepedpo pearupyer TakKe U C aHMOHOM CEpHOM
KHCJIOTBI, IPYA 9TOM TOKE BBINAZAET OCAOK TSDKEJBIN (HE pacTBOPaKH-
BalOIIMiics) Oenblid, 0OIHAKO TOpa3/lo MEHbIIEro o0beMa, YeM OT INpH-
0aBJIeHUs XJIOPUCTOTO Oapust

HEraimeHoO! M TralieHoi U3BEeCThI0, A30THOKHCIIOE cepedpo naedy-
PBI 0CcamoK 3aKucH cepedpa, KOTOPBI pacTBOPUM B YKCYCHOM KHCIIO-
Te.

[lemoun unmm KUCIOTHI OepyTcsi B 00beMe B J1Ba pa3a MEHBIIIE.
Yem pactBop ynoopenus, BaCi2 1 AgNO3 npmimBaioT 2-3 Karuiu.

Ha packaneHHbIil yronb (WK 3J€KTPUUYECKYIO IIUTKY) Hachl-
MAlT HEMHOXKKO CYXOT0 M HEKPYITHO KPUCTAJUIMYECKOTO YI00peHUs
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U HaOJIOJAIOT 3a OBICTPOTOM CropaHus, LBETOM IIAMEHU M JbIMa,
€ro 3amaxoM U 0CaJKOM I10CJI€ CTOPAHHUS.

Jlns pacruiaBieHus: Cyxoro yAoOpeHHsl ero OCTOPOKHO Harpe-
BAaIOT B JIOXKKE WJIM Ha IINaTee.

XaopucTeiid Oapuil MM a30THOKKCIIOE Cepedpo OCTOPOKHO MpH-
JUBAIOT B MPO3PAYHYIO KHUJIKOCTh HAJl HEPACTBOPUMBIM OCAIKOM yI100-
peHus B mpoOupke.

Jljig cucTeMaTu4ecKoro KaueCTBEHHOTO aHaln3a KaXKIoro ymno0-
PEHHS TOCTYNAIOT COTJIACHO YKA3aHUSAM TaOJIMIbI ONPENCIUTENS, a BCE
peaKuu 3anuchIBalOTCS B TETPA/lb.

OmnpenenuTtens MUHEPATBHBIX YA0OPSHHIA.

1. VYnoOpenue B BoJie MOJHOCTHIO WIIM MOUTH MOJTHOCTBIO pac-
TBOPHUMO, CM. 2. - Y 100peHu€e B BOJI€ HE paCTBOPUMO, CM.

2. PactBop ymoOpeHHs C pacTBOPOM IIEJIOYU IpPHU MOAOTpeBa-
HHUH BBIJIENSET aMMHaK, CM. 3.

- PactBOp ynoOpeHus He BIICISIET aMMUAK, CM.0.

3. PactBop ymoOpeHHsI ¢ pacTBOPOM a30THOKHCIOrO cepedpa
o0pa3yeT ocaloK (HepaCTBOPUMBIiA B ¢1a00i1 a30THOI KUCIIOTE), CM.4.

- PactBOp ynmoOpenus ocaaka He 00pa3yeT, HO MOXET J1aTh MYTb,
cM.S.

4. IIBer ocanka Gemnbiit. Cyxoe ynoOpeHue 0eaoro uiu KeiaToro
[[BETa, Ha PAaCKaJIEHHOM YTIJIE HE TPELIUT, BbIAEISAET Oenblil bIM, 3amax
aMMHaKa U COJITHOM KHCIIOTHI — XJIOpUCTBIH aMMoHni - NH4C1.

- lIBet ocanka xenteiii - ammodoc u auammodoc - NHaH2PO4 u
(NH4)2HPOa.

5. PacTtBOp ynobpeHus ¢ pacTBOPOM XJIOPUCTOrO OGapusi oopazy-
eT Oenblif 0caZoK (He pacTBOpUMBI B kucioTax). Cyxoe ynoOpeHue Ha
pacKaJeHHOM yTJjle He MJIaBUTCS M BCHBIIMIKK HE JJaeT, HO BbIIENSET 3a-
nax aMmuaka — cynbdat ammonust - (NH4)2SOa.

- PactBOp ynoOpeHust ocajika He o0Opa3yeT, HO MOXET J1aTh MYTb,
Ha PacKaJIEHHOM yTJie ObICTPO IUIABUTCS, KUIIHT, JAaeT OeNblil IbIM U 3a-
nax amMmmHaka - ammuaunas ceaurpa - NHsNO3

6. PactBop ymoOpeHHsS C pacTBOPOM a30THOKHCIIOrO cepedpa
oOpa3yeT Oenblii TBOPOXKUCTBIA OCATOK, HE PACTBOPUMBINA B ciaboit
a30THOM KHCIIOTE, CM.7.
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- PactBOp ynoOpenust ocaaka He oOpa3yeT, HO MOXET JaTh MYTb,
cm.9.

7. YnoOpeHue KpymHOKPUCTAIUIMYECKOE, PO30BOTO IIBETA, UME-
€T MPUMECh KPacHBIX KpucTauioB - cuibBUHUT - KC1, NaCl u npumecu.

- Y100peHne MeNIKOKPUCTAIITMYECKOE, CM. 8.

8. Kpucramibl 6e0oro uiam KpacHoro 1BeTa, y1oopeHue cyxoe -
xJyiopuctelii kanui - KCI1.

- Kpucrannel rpsisHoBatbie, yA00OpeHHUE ChIpOBATOE, HATIOMUHAIO-
ee HeOUHIIIEHHYIO MMOBAPEHHYIO COJIb — KanuitHbie conu - KCI+NaCl u
MIPUMECH.

9. PactBOp ymoOpeHHsI ¢ pPacTBOPOM IIABEIEBOKUCIOIO aMMO-
HUsl o0pasyer Oenblif 0calloK, HAa PacKaJeHHOM YTIJie IUIaBUTCS, SIPKO
packaisieTcs U CropaeT, OCTaBJisAsd OeJblii HaleT U3BECTU - U3BECTKOBAS
cenutpa - Ca (NO3)2

- PactBop ymoOpeHus ocaaka He oOpa3yeT, HO MOXET IaTh
MyTb, cM.10.

10. Cyxoe ymoOpeHHe Ha PAcCKAJICHHOM YIJI€ BBIICISCT PE3KHA
3amax ammuaka - moueBuna - CO(NH>)2.

- Cyxoe ynoOpeHue mnpu MOJAOTPEBAaHUUM aMMHAaKa HE BBIICIACT,
cm.11.

11. PactBOp ynoOpeHwHs ¢ pacTBOPOM XJIOPUCTOTO Oapusi 00pasy-
eT Oenblil 0caZiok (He pacTBOPUMBIN B YKCYCHOM U €11a00 COJITHOM KHC-
J0Tax) — cepHOKUCIBIN Kanuit - K2SOs.

- PactBop ynoGpenus ocaaka ¢ BaCi2 He oOpasyer, cm.12.

12. Kpucramiel ynoOpeHHs BIaXHBIE, HAa PACKAICHHOM YTJie
BCIIBIXMBAET U C IIUIEHUEM CrOpaeT, LBET MJIAaMEHU JKENThIM - HaTpue-
Bas cemmtpa - NaNOa.

- Kpucrannel ynoOpeHus: Menkue, cyxue, Ha pacKaJeHHOM Yriie
BCIIBIXMBAET C IIMIIEHUEM CrOpaeT, LIBET IJaMeHH (HUOJIETOBBIN - Ka-
nuitHas cenutpa - KNO3

13. IIpu moGaBiIeHNUU CONSTHON MM YKCYCHOM KHUCIIOTHI K CYXOMY
yoOpeHuto HabIIto1aeTCsl BCKUIIaHuE, cM. 14,

- Ilpu noGaBrneHuU COJIIHON WJIM YKCYCHO€ KHCIIOTHI BCKUIIAHHS
He HaOmrogaercs, cM.15.

14. YnoOpenue uMmeeT BT OCIIOTO WM TPSI3HOBATOTO MOPOIIKA -
U3BECTHSIK Win Meprens - CaCOs.
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- Y1o0peHne uMeeT BHJI CEpOTo MBUISIIEro MOPOIIKa ¢ KyCOYKa-
MU YTJIS - IeYHas 3071a.

15. IIBetr cyxoro ynoOpenusi Oenblif, cM.16. - YnoOpenue WHOTO
nBeTa, cMm.17.

16. Tlpu mpwiMBaHUU K CYXOMY YAOOPEHHUIO a30THOKHCIIOTO Ce-
pebpa nosiBiseTcs kenTas okpacka - nperunurat — CaHPO4, x 2H20.

- [loxxenrenue He Habmonaercs - rurnc - CaSO4 x 2H20.

17. YnoOpeHue CBeTIO-CEpOTO WM ceporo IBera, cM.18. -
Y no6penue uHoro npera, cMm.21.

18. YnoOpenrne uMeeT KUCIYI0 peakiuio (mpoda JIaKMycOBOH
oymarn) - cynepgocdar - Ca (H2PO4) 2xH20+2CaSO4 X 2H20.
-Peaknus ynoOpenust He kucnas, cM.19.

19.Cyxoe ynoOpeHHe Ha pacKaJICHHOM yTJie OBICTPO TEMHEET U
U3/IaeT 3amax MIKEHHOr0 pora- KocTsaHas Myka - mpeobiamgaet Caz(POs)2
-TIPUMECH.

-YnoOpenue Ha yriie He u3MeHsiercs, cm.20.

20.Y nobpenue B Buje roiay0oBaTO-CepOro, TOHKOTO, MJI0OX0 CMa-
YHBAOIIETOCS MOPOIIKA, TOXOXKET0 Ha TOJIUYECHOE CTEKJIO - allaTUTOBBIM
koHIeHTpar - 3Caz(PO4)2 x Ca(FCl), - mpumecw.

-YnoOpeHnue B BHIE CEPO-KOPHYHEBOTO 3EMIIMCTOTO TMOPOIIIKA,
pa3MoJj ToHKHI - pocdopuTHas myka - npeobmagaer Caz(POs4)2  npu-
MECH.

21. VYnoOpeHue ModYTH YEPHOTO IBETA, MMEET BUJ TOHKOTO IIbI-
JIEBATOTO MOpoIIKa - naHamMua kanbius - CAaCN2 -npumecH.

Y00peHrne TeMHO-KOPUYHEBOTO I[BETa, TH-
kKenbplii  mopomiok  tomacumak  -CasP203  umm
Ca3(P0O4)2 x CaO - mpumecH.

Y a006peHne TeMHO-Ceporo 1BEeTa, BOAHAS BHITSKKA JIA€T PEAKITHIO
C XJIOPUCTHIM OapueM U MyTh OT NPUOaBIEHUS a30THOKHUCIIOrO cepedpa
- kamumar - K2SO4 x 2MgSO4 —ipumMecH.

3.2. Kosm4yecTBeHHbIN aHAJIN3 Y100peHuit

Hapsiny ¢ kauecTBEHHBIM aHAJIM30M OYEHb BAKHO 3HATH COJEP-
YKaHWE JICMCTBYIOIIETO BEIIECTBA B yAoOpeHusx. JleCTBYIOIMM Belie-
CTBOM Ha3bIBA€TCs MPOLIEHTHOE COJEPKaHNE MUTATEIBHOTO BEILIECTBA B
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yIOOpEHUH, KOTOPOE OMPENeNsIeTCs C IMOMOIIBI0 KOJIHMYECTBEHHOTO
ananm3a. [lo 3ToMy MOKa3aTelto PacCYUTHIBAIOTCS HOPMBI MUHEpAIb-
HBIX TYKOB TIOJT Pa3JIMYHbIC CEIbCKOXO03SHCTBEHHBIE KYIBTYPHI, a TAKKE
MIEPEBOMIAT BCE YJIOOpEHUS B CTaHIAPTHBIC TYKH. 3a CTAHIAPTHBIC TYKH
MPUHSTHI JUIS a30THBIX yIOOpeHui cynb(haT aMMOHHS C COJEPKaHUEM
20,5% azorta, mia hochopHbIX- mpocToii cynepdocdar ¢ conepkanueM
18,7% P205 u nns kanmuidHBIX-KaJdWifHasE colb ¢ coaepxkanueMm 41,6%
K20.

3.3.0npenesieHue B ya00peHHsIX aMMHAYHOr0 a3oTa ¢opma-
JINHOBBIM METO0M

OmnpeneneHre OCHOBAHO HAa KOJMYECTBEHHOM CBSI3bIBAHUU AMMHU-
aKa ¢ MOMOIIbI0 (hopMalIMHA B OPTAaHUYECKOE COETMHEHHIE TeKCAMETH-
nenterpamu (COH12N4). AMMuadnbie y1oOpeHus: B HEUTpaIbHON
cpele Mpu B3auMOAEHCTBUM ¢ (POPMaTMHOM (BOJIHBIM pacTBOpoM (op-
manpaeruaa - HCOH) o6pa3yroT MuHepanbHyr0 KUCIIOTY B KOJIMYECTBE,
SKBHUBAJIEHTHOM KOJIMYECTBY aMMHAYHOTO a30Ta B aHAJIM3UPYEMOM
HaBecke ynoopenus. Hanpumep:
4NH4CI+6HCOH=(CH2)6N4+6H,0+4HCI 2(NH4 )
2S04+6HCOH=(CH2)6N4+2H2S04+6H20
ANH4NO3+6HCOH=(CH2)6N4+4H>NO3+6H20 15

ITo konuuecTBYy 00pa3oBaBIIEHCS KUCIOThI, KOTOPas yUUTHIBACTCA
tutpoBanueM méEnoubto (NaOH unun KOH) onpeznensiercst mpoueHT azo-
Ta B ynoopenun. Xon ananusza 1. Pactepers B ¢papdopoBoii ctymnke 30 —
40 r uccnenyemoro ynoopenus. 2. Ha TexHnueckux Becax B3ATb HAaBEC-
Ky 10 r, nmepenectu B crtakaH émkocTbto 150 — 200 mi1 U pacTBOpUTH B
HeOoupoM komuectse (50-100 mir) quctuMpoBaHHON BOABIL. 3. OT-
¢GUIbTPOBaTH PACTBOP Yepe3 BOPOHKY nuameTrpoM § — 10 cM ¢ 0ObIu-
HbIM OyMa)KHbIM (UIBTPOM B MEpHYIO KoilOy o6bémom 250 mi, noBe-
CTH BOJIOM J0 METKH, 3aKpbITh MPOOKOii, B30onTaTh. 4. B34Th MUNETKOM
10 mit punpTpara B xumudeckuid crakad Ha 100 — 150 mut, mpubaButh 2
— 3 KalIm MHOUKaToOpa METUIIOpaHX. Eciau nosiBUTCS po30Bast OKpacka,
YKa3bIBaIOlasi Ha KUCIYI0 PEAKIMI0 pacTBOpa, CIeNyeT HeHTpaau3o-
BaTh KHCJIOTHOCTb, Ipu0OaBisas mo kamwisiMm 0.1 H. pacTBop mENo4YHn A0
MOSIBJIICHUS KENTOM OKpacku. 5. B apyroil Xxumuueckuil ctakaH o0bE-
Mom 100 — 150 mi mpwmutes nunuaapom 10 M 20 %-ro pactBopa dop-
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ManuHa. 6. Tak ke, Kak U B UCIIBITYEMOM PAaCTBOpE, IPOBEPUTH pPEaK-
LU0 pEeaKkTUBa M, €CIU HY)XKHO, HEUTpan30BaTh KUCIOTHOCTH 0.1 H.
pacTBOpOM MIENOUH 10 KENTOU OKpacku. 7. Bmuth pactBop Gopmanmna
B CTaKaH C UCMBITYEMbIM PacTBOPOM U mepemeniath. 8. Peakuus npore-
KaeT MOMEHTAJIbHO, OT 00pa30BaBIIEHCS KUCIOTHI OKpacka pacTBopa OT
KENTOU TIepeXoauT B po3oBylo. 9. [IpubaBuTh K pacTBOpy 2 — 3 Karum
¢denondranenna u TurpoBath 0.5 H. pacTBOPOM HIENOYHU IO BTOPOTO
W3MEHEHUS OKPACKH - OT XKENTOU (Tociie po30Boi) K MamHOBOU. [Ipu-
MeuyaHue. BHUMAaTENbHO ClIeUTh 32 U3MEHEHUEM OKpPACKH, TaK Kak OT
MIPUCYTCTBUSL MHANKATOPOB (METHIIOpaHXa, (heHon(TasernHa) 1BET pac-
TBOpa mpu 16 TUTpOBaHMM H3MEHSETCS ABaXIbl: | — U3 PO30BOrO B
xeéntelid pu pH 6.2 Mo METUIIOpAaHXKY; 2 — U3 KEJITOr0 B MaJIMHOBBIN
npu pH-8.2 mo penondranenny.

Pacuér [ (%) = [J * Hur * 0,014 * P * 100 H rae: a — koaude-
CTBO IIEJIOYH IMOUIEANICH Ha TUTpoBaHue, MiT; Hir - HOpMaJIbHOCTB 111e-
noun; P — passenpenne 200/10=20; 100 - ayis BbIpaKEeHUS JTaHHBIX B
npouenTax; 0,014 - mr 5xB a3ora: H - HaBecka ynoOpenus, r. Tabnuna 4
dopma 3anucu Yaobpenne HaBecka, r PazBenenne HopManbHOCTS 111e-
noun Kon-Bo menoun, mi % azora PeaktuBsl, HHAUKATOPHI: MeTuio-
panx (0,5 T pactBoputs B 100 Mi1 tUCTHIIMPOBaHHOM BOJibI). DeHOI-
¢raneun (1,0 r pactBopurs B 100 M stunoBoro cnupra). 0,1 H. pac-
TBOD IETI0YH (B KalenbHHIIE), TOTOBAT U3 (ukcanana wiu 5,6 - KOH
unu 4  NaOH pacTBopsitOT B TUCTUIUTMPOBAHHON BOJIE U JIOBOJST 00b-
em 1o 1 mutpa. 0,5 H. pactBop ménoun (KOH unu NaOH), rotoBsT u3
¢duxcanana nmu 28,06 r KOH unm 20.0 r NaOH pactBopuTh B AMCTHII-
JTUPOBAHHOM BojE U JoBecTH 00bEM A0 1 nutpa. HopmanbHOCTH 1I€N0-
4y ycTraHaBIuBaroT ¢ TouHOCTHIO 0,0001 H. 20 %-it pacTBOp popManuHa

3.4. Onpenenenne ycBosiemoii (ocdopHoii kucjaorsl B ¢oc-
(¢opHBIX yno0peHusx

HpI/IHI_[I/IH OmnmpeaciICHusd OCHOBAH Ha HU3BJIICUCHUH JIMMOHHOKHC-
T6IM aMMOHHEM (PochOpHOI KUCIOTHI, pACTBOPUMON B CIA0BIX KHCIIO-
Ttax. OJHOBPEMEHHO W3BJICKAETCS M BOJHOpacTBOpuMas QocdopHas
KHCJIO0Ta, T0O3TOMY YCBOSIEMOM CO/IEPIKUTCS BCeria OoJIbIle, 4eM BOJTHO-
pactBopumoii. Xox onpeneneHust 1. bepyr maBecky ¢gocdopHoro ymoo-
peHus 2 - 5T B CTYNKY M pactupaior. [IpunuBaroT 25 M1 JUCTHILTHPO-
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BaHHOW BOJIbI U BHOBb pacTUparoT. 2. OTCTOSABIIYIOCS KUIKOCTh (PHITb-
TPYIOT Yepe3 MIOTHBINA (PHIIBTp B MEpHYIO KOOy Ha 250 M1, B KOTOPYIO
npeaBaputensHo Hanmuto 5 — 6 mut 20% HCI. 3. Ocratok ynoOpenus
pacTUpAIOT B CTYIKE €1lie 3 pasza, NpuiuBas Kaxablid pa3 20 — 25 M qu-
CTHJUIMPOBAHHOM BOJIBI U TIEPEHOCS JKUIKOCTh Ha (PUIBTP JCKAHTALUEH.
4. 3aTeM Oca/loK IOJHOCTBIO MEPEHOCIT HAa (PUIBTP U NMPOMBIBAIOT HA
¢unbTpe 10 Tex mop, moka He Habepercs okoino 200 mu dunbTpara.
Konly noBoasT IuCTUIIMPOBAHHOM BOJIOM 10 METKH U NEPEMEIINBAIOT
cogepxxumoe (kosba Nel). 5. @uabTp ¢ 0CanKoM MEPEHOCHT B IPYIYIO
MepHyro KoOy (Ne2) na 250 mu u npunuBaroT 100 M pactBopa Ju-
MOHHOKHCIIOTO aMMOHHUS, 3aKpBIBAIOT M B30AJITHIBAIOT JI0 pacraeHus
¢ubTpa Ha Kycouku. 6. 3atem koi0y Ne2 morpysxator Ha 30 MUHYT B
BOJSIHYIO OaHio ¢ Temmeparypoit 60°C, nmpudyem depe3 Kaxasie 10 Mu-
HYT coJiepumoe KosObl nepeMemnBatotr. 7. I[lo ucreyenun 30 MuHyT
K0JIOy OCTYKaloT MOJ KPaHOM, JOBOJST 10 METKU U TIIATEIbHO Iepe-
MemmBaroT. 8. Conepxkumoe KoiObl Ne2 (GUIbTPYIOT yepe3 IUIOTHBIN
¢buibTp B KOOy Ne3, orOpackiBast mepBbie MyTHBIE TIOpUKU (PUIBTpATa.
19 9. [Ins onpenenenust ycosiemoit P2Os u3 xon6 Nel u Ne3 Gepyr B
crakan o 50 mu ¢unbrpata, BHOCAT Tyna 30 mu 20% HCl u xunstst
20 munyt. 10. ITocne oxmaxkaenus: mpuOaBiIsAIOT B CTakaH 25 M pac-
TBOpAa JIMMOHHOKHMCIIOTO aMMOHHUS, THIATEIbHO NEPEMENINBAIOT U
HEHTpann3yloT pa30aBICHHBIM aMMHAKOM IO MHAMKATOpPY (eHondra-
neuHy (2 — 3 kamim) ¢ nepexo/loM OKpacKu M3 MpO3pavyHOro B po30Ba-
TeIi. 11. Ocaxnarot GochopHyto KUCIO0TYy, BHOCS B cTakaH 20 — 30 mu
IIeJIOYHOM MarHe3uanbHOU cMecu. 12. 3atem npubasisitoT 10 M1 KoH-
nentpupoBanHoro NH4OH (umm 25 man 10% NHsOH) u comepxxumoe
CTakaHa IepeMelnBaoT B TeueHue 30 MUHYT (MJIM OCTaBJSIIOT Ha 16
gacoB). 13. Ilo ucreuenuu 30 munyT (Uau 16 4acoB) copepKUMOe CcTa-
KaHa (QUIBTPYIO 4Yepe3 TUIOTHBIN 0€330JIbHBIA (PUIBTP M MPOMBIBAIOT
ocanok 2,5% pactBopom NH4OH (okomno 100 mim). 14. @unbtp ¢ ocan-
KOM TMEpEeHOCIT B TUredb (IIPeIBapUTENbHO JOBEIEHHBIH 0 MOCTOSH-
HOW Macchl), BBICYLIMBAIOT, NMPOKAJIUBAIOT B My(desne 10 MOCTOSHHOU
Macchl U B3BeIIMBaIOT. Eciau ocafgok uyepHbIN, TO HEOOXOIUMO Mociie
OCTBIBaHUS TUTJIS TNPHIUTh HECKOJBKO Kallelb KOHIIEHTPUPOBAHHOMN
HNO3, Beimaputh u npokaiuts. [IponeHT ycBosiemoit pochopHoit kuc-
JIOTHI onpeaensercs no gopmyne: %[ 12015 =1[1-0,6379 - 500 - 100% =
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- 100 rme: a — macca Mg2P207, r; 0,6379 r P205 B 1 r Mg2P207; 500
(250 + 250) — oO6bem pacTBOpa yaobpeHus (pa3BeaeHHUE); H — HABECKa,
r; 100 — 06beM ¢umbTpata, B3AThIN Tt aHanu3a (50+50), M

3.5. OnpenesieHue BJIaKHOCTH Y100peHMit

[TpuHIMI MeTOAa OCHOBAH Ha BHICYIIIMBAHUH HABECKHU yIOOpPEHUS
B cymuibHOM 1Kady npu temmneparype 100-105 1o mocTtossHHOTO Beca.
XJ0pHCTBIA aMMOHUH, TnamMMo(oc, aMMOHU3UPOBaHHBIN cynepdocdar
Y IPELUIIUTAT TOJKHBI BEICYIIUBATHCS Mpu TemmnepaTtype 60-70.

Xon ananu3a. OTBENIMBAIOT HA aHAIMTUYECKUI Becax 3-5T ymo0-
peHUs B IPEABAPUTENILHO BBICYUIEHHBIN U JOBEACHHBIM O MOCTOSHHO-
r'0 Beca CTCKJISTHHBIN OFOKC ¥ IIOMENIAIOT B CYIIMIBHBINA MIKaQ.

Cylmky HaBECOK MPOU3BOJIAT B TeueHUE 4-6 4acoB OTKPBITHIX
OIOKCax, 3aTeM OXJKIAIOT B JKCHUKATOPE, 3aKPHIBAIOT KPBIIIKAMH H
B3BeIMBalOT. CyIIKy MOBTOPSIIOT B TEYEHUHU JIBYX 4acoOB, OIOKCHI OXJIa-
JIAI0T W B3BEILMBAIOT . €CIU MOCJIE€ BTOPON CYLIKHM HE HaOiogaercs
3aMETHOT0 OTKJIOHEHUS BECa, TO BEIIECTBO BHICYIIEHO JI0 MOCTOSHHOIO
Beca.

Brruncnenue pesynbratoB. CojepxaHue BiIard B YAOOPEHHUAX
PacCUYUTHIBAIOT IO JOpMYyIIE:

X=a* 100, roe
H
X- MPOLIEHT BJIaru B y100peHNH;
a-yCyIlIKa HaBECKH B T;
H-HaBecKa yJ100peHHs B T.

3.6.0npenesnenue a3ora B MoueBMHe (POPMAJIMHOBBIM MeETO-
AOM

Ilpunyun memooa. 1lpu HarpeBaHUM C CEPHOM KUCIOTOM MOYe-
BHHA TMOJABEpPraeTcsi TUAPOIN3Y C 00pa30BaHHEM aMMHaKa U YroJbHOU
kuciotel. CO(NH2)2+2H20 — 2NH3+H>CO3 YrospHas kuciaora pasia-
raerca Ha CO2 u H20. AMMHak CBS3BIBa€TCS C CEpHOM KHUCIOTOH B
cynbar ammonust: 2NHz+H2SOs = (NH4)2SO4 10 M36bITOK CcepHOM
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KHMCIIOTBI OCTOPOXXHO HEWTpasM3yloT MLienodbto. Jlamee xon aHammsa
aHAJIOTHYCH OMPEJICICHUIO a30Ta B CyJb(aTe aMMOHUA. X0/ aHamu3a. 1
r moueBuHbl — CO(NH2)2 mepeHocsT B MI0CKOAOHHYIO KOJIOY U3 TYro-
IJIaBKOTO cTekyia. CMBIBAIOT MPHUCTABILINE K TOPIY KOJIOBI YacTHIIbI He-
OOJIBIIIMM KOJIMYECTBOM JUCTHJUIMPOBAHHOW BOBI U JOOABIAIOT 5 M
koHneHTpupoBanHoit H2SO4. Conepkumoe KOJIObI KUIIATAT B BBITSIK-
HOM miKkady 10 npekpamenus oypuoro Beienenus CO2, a 3aTeM 10 1o-
sBJIGHUsI O€JbIX MapoB CEepHHUCTOro aHruapuaa. OximaauB Kojaldy, MpH-
auBaroT B Hee 50 MJI AMCTUIUIMPOBAHHOM BOABI U 2-3 KaIlIM METUIIPOTA.
Hetitpanusyrot kucinoty B kosioe 5.0 H NaOH no mepexoma okpacku B
30510TUCTO-X)enTyro. [locnenyrommm nobapnenueM mo kammsim 0.5 H
H>SO4 noGasnstorcs nmosiBieHus: c1abopo3oBoit okpacku. K HelTpanu-
30BaHHOMY pactBopy npudasisitor 20 mi 40 %-noro ¢popmanuna u 2-4
karu penondranenHa. BeigenuBuiyrocs KUCIOTY TUTPYIOT JI0 TOSIBIIE-
HUS 4epe3 JKEeNTYI po30Boi okpacku. Pacuer conepxanus asora (B %)
npousBoautcs mo ¢popmyne: m V H N 0.014 100 % x x x = rge V —
oopem NaOH, nomenmmii Ha TUTPOBaHHUE, MII; H — MOJISIpHAs] KOHIICH-
tpars NaOH, mmonbs/mir; 0.014 — MonsipHas Macca a3oTa, I/MMOJIb; m
— HaBecka ynobpenus, r; 100 — mist BeipakeHus pesynbTaTa B %.
®opwma 3anucu pe3yapratoB Hazsanue NaOH yno6penus Hasec-

ka, T M1 H N,% Peaxtussr: 1) konnentpupoannas H2SOs; 2) 5.0 =
NaOH (200 r NaOH na 1 1 pactBopa); 3) 0.5 v H2SO4 (14 M xoHII.
H2SO4 na 1 11 pactBopa); 4) 40 %-Hblil pactBop popmanuHna; 5) 1.0 H
NaOH (40 r. NaOH na 1 1 pactBopa).

3.7. OmnpenesieHne aMMHA4YHOIO a30Ta B HaBO3e IO
HN.PomamikeBU4y KOJOPUMETPHYECKHUM METOI0M

Ilpunyun memooa. AMMUaK BBITECHSIETCS U3 HAaBO3a U OJHOBpE-
MeHHO cBs3biBaeTcs 0.05 H constHoit kucmoror (NH3 +HCI = NH4CI).
B nonyueHHON BBITSKKE MPOU3BOJIUTCA KOJIOPUMETPUUYECKOE OMpeJie-
nenne NH4+, ocHOBaHHO€ Ha B3aMMOJICMICTBUM COJIEH aMMOHUS C Peak-
tuBOoM Heccrnepa ¢ oOpa3zoBaHMEM KOMIUIEKCHOW COJNH KENTOrO I[BEeTa
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(omuctoro wmepkypammonus): NH4Cl + 4KOH + 2K>(Hgl4) =
HgOHg(NH4)I + 7KI + KCI + 3H20 TlpucyrcrByiorue B pacTBOpe Ka-
THOHBI KaJbIUs, MarHUsl U JIp. HOHBI C peakTuBoM Heccnepa naror He-
pacTBOpUMBIE OCAJIKH U BBI3BIBAIOT MMOMYTHEHHE pacTBopa. [losTomy K
UCHBITYEMOMY PACTBOPY J100ABIISAIOT CETHETOBYIO COJNb (KalMK-HATpUM
BuHHOKHUCBIA, KOOC(CHOH),COONa*4H>0), kotopas CBsI3bIBacT
MOHBl B HEJUCCOLMUPYIOIINE COEAMHEHUs XOJ aHaln3a: HA TEXHU4Ye-
CKHMX Becax OepyT HaBecky HaBo3a 10 r u nmepenocsart B 500 mi konly ¢
mmpokuM ropsiom. Tyna sxe npunusatoT 250 mut 0.05 1 HCl u BeTpsixu-
BalOT Ha poTarope B TeueHue 30 MUHYT. 3aTeM COAEPKUMOE KOJIOBI
¢unbTpytoT. s modydeHus Mpo3padyHoro (uibTpara HEOOXOIMMO
Cpa3y MEpEeHeCTH KaK MOXKHO OOIIblIe TBEpPJbIX YacTHUIl HaBo3a. 13 oT-
(GUIBTPOBaHHON BBITSHKKH OepyT 5 mul B MepHyro konOy Ha 100 wmu,
npubaisioT 4 Mt 25 %-HOTro pacTBopa CErHETOBOI COJU, TOBOJAT 00-
i 00beM KUIKOCTA BoAOU 70 80-90 M, mpuianBaroT 2 MJI peakTHUBa
Heccnepa u goBoasaT no 4eptel. Xopomio nepememnBaoT. OnHOBpe-
MEHHO TrOTOBAT 00Opa3loBble pacTBOpbl. B MepHbie k01061 Ha 100 mi
nomentaroT 1; 2; 5; 8; 10; 15 mur pabodero pactBopa XJ0pHUCTOTO aMMO-
HUS, IPWINBAIOT JUCTUIUIMPOBAHHON BOJIbI, 4 MJI CETHETOBOM COJIU U 2
M1 peaktuBa Heccnepa, DoBoAsST 06beM A0 METKU. XOpOLIO Mepeme-
muBatoT. Yepes 15 MuHyT pactBophl npocmarpuBatoT Ha ®OKe npu
cuHeM cBeToduibTpe. CoaepxkaHne aMMOHUITHOTO a30Ta (B %) paccuu-
TeIBalOT 1o (opmyne: A*100*V 20 %N = mmmmemmemmemeeeeeeae ,
m*1000*V1 rae a —konauuecTBO azora no rpaduxy, mr/100 mm; V —
oOmuit 06BemM pacTBopa, mit ; V1 — 00beM pacTBOpa, B3ATHIN JIJIsT OKpa-
IIMBaHMUs, MII ; m — HaBecka, T; 1000 — mepeBoa mr B T. PeakTussl. 1)
0.05 1 HCI (4.1 mu xoury HCI Ha 1 11 pactBopa); 2) 25 %-HbIil pacTBOp
cerHetoBoil conu; 3) peaktuB Heccrepa; 4) o0pa3noBblii pacTBOp
NH4ClI: 0.7405 x.1. NH4Cl pacTBopsitOT B TUCTUIIMPOBAHHOW BOJIE U
noBoasaT ooweM 10 1 1. 3atem 20 M1 ATOTO pacTBOpa MEPEHOCAT B MEp-
HYI0 KOJIOY ¥ BHOBB 10BOAAT A0 1 1. B 1 M nocnennero o6pas3noBoro
pactBopa coaepxutcs 0.005 mr NH4 + . Bce peakTuBbI TOTOBAT Ha AU-
CTUJUIMPOBAHHOW BOJZIE, HE cojepxkanied ammuaka. @opma 3ammcu |
KonuyectBo o6pasit. p-pa, i 12 5 8 10 15 Konu. o6pasu. p-pa, mr/100
M 0.005 0.01 0.025 0.04 0.05 0.075 Otcuer no @Ky dopma 3anucu 2
Yno6penue Hasecka, r Orcuer mo ®IOKy, D NHy +, Mr/100 mm) %
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