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BBEJEHUE

PasBurne arpompoMbinuieHHOTO KoMminiekca PecmyOmukm bemapych B
YCIIOBUSIX CTAaHOBJICHHS HOBBIX SKOHOMHYECKHX OTHOIIECHUH 1 (hOpPM XO03sii-
CTBOBAaHMS IPEABIBIACT NPHHIUINAILHO HOBBIE TPEOOBAHUS K CHCTEME
00pa3oBaHus, €€ CTPYKType, MOAX0JaM K OpTaHU3alUK y4eOHOro mporecca
U TpedyeT COBepIIEHCTBOBaHMS ()OPM NOATOTOBKH CIEIIUATUCTOB.

CoBpeMeHHasi XUMUS SIBJISIETCS] OJIHON M3 CaMbIX OOLIMPHBIX JTUCLIUILIHMH
Cpeau BceX eCTeCTBEHHBIX HayK. Bo Bce BpeMeHa XUMUS CIIYKUT 4eJIOBEKY
B €ro NMpaKTUYECKOH IesITeNbHOCTH. XUMHS sBIeTcS (DyHIaMEHTaIbHOMN
JUCUUIUIMHOM, M3Y4Y€HHE KOTOPOIl CIIOCOOCTBYET Pa3sBUTHIO XMMHUYECKOTO
MBIIIJICHUS, BEIPAaOOTKE HAYYHOTO B3IIAAA Ha NMPHPOAY, CO3AET TCOPETH-
yeckuil (PyHAaMEHT Ul XapaKTepUCTUKH MOKa3zaTelel MPUPOIHBIX 00BEK-
TOB.

OCHOBHOE HalpaBJICHHE B Pa3BUTUH CTYACHUYECKON Hayku — Bce Oosee
IIMPOKOE BHEAPECHUE IIEMEHTOB HAYYHBIX MCCIICIOBAHUN B y4eOHBIH IpO-
necc. CoueraHne Hay4yHOTO IMOWCKa CTYAEHTA C €ro OO0ydeHHeM B3aHMHO
oOoramiaer 00a mporiecca, MOTOMY YTO 3HAHHMSI, OJIYUYSHHbIE B TBOPUECKHX
IIOUCKaX, OCOOEHHO IICHHBL. BBINMOIIHEHNE CTYAGHTaMHM Hay4YHO-HCCIENO-
BaTENILCKUX PabOT MpeaycMaTpUBAeT M3y4eHHE OCHOB HAYYHBIX HCCIEIO-
BAHMM WM HAY4YHOH OpraHu3alud TPyJa IPHU €ro UCIOJHEHUH, CAMOCTOS-
TENIHHOU PabOThI C IUTEPATYPOH, 00PaObOTKU SKCIIEPUMEHTAIBHBIX JAHHBIX.
CTyZAeHTbI UCTIOJIB3YIOT MOJY4YEHHbIe 3HaHUS B chepe METOJUKH Hay4yHOTO
WCCIIEJOBAHMS TIPH BBITIOIHEHUH MPAKTHUECKUX 3aHSTHI MO CIIeIHaIbHBIM
JUCIUTUIMHAM M Ha CeMUHapax.

VYupexnenne oobpazoBanus «benopycckast rocyapcTBeHHas CEIbCKOXO-
3IUCTBEHHAs] aKaJeMHUsD» SIBIISETCS CTAapeHIINM M BEAYIIUM INPOQHIbHBIM
BY30M, B CBSI3M C 4e€M yJenseT OoiblIoe BHUMaHHE Hay4HO-HCCIEH0Ba-
TeJIbCKON pabote crynentoB. Ha xadenpe xummm 19-21 mas 2015 roga
npomen |11 MexmyHapoaHsii popyM CTyIEHTOB CENbCKOXO3SHCTBEHHOTO,
OMOJIOTHYECKOTO M IKOJIOTHYECKOro Mpodmieli «XuUMHS B COAPYKECTBE
HAYK», KOTOPHIH OBIJI OPraHW30BaH 110 JIByM HAIPaBICHUSIM:

o XV MexayHapoaHas CTyieH4YecKask OJIMMINAaa 0 XUMHHN (TMChMEH-
Has pabora);

o |II MexnyHaponHasi Hay4HO-TIpaKTHUECcKass KOH(epeHIHs «XUMHUKO-
9KOJIOTUYECKHUE aCIeKThl HAYYHO-HCCIIE0BATEIILCKON PadOThl CTYACHTOB U
MarucTpaHToBy» (paboTa CEeKIMH 10 HAIPaBICHUSIM).



Brenenne

KondepeHuuss mnpenycmarpuBaeT JBa THUIA y4acTHs: OYHOE ydacThe
(BBICTYIUIEHHE C JIOKJIQJIOM Ha CEKIHH W ITyOJMKalMs CTaTbU) U 3a0YHOE
yuactue (myOnuKkanus craTbi 0e3 BBICTYIICHUS Ha CEKIUHN).

HccnenoBanus cTyJeHTOB 1-ro M 2-T0 Kypca OPHEHTUPOBAHBI B OCHOB-
HOM Ha U3y4YEHHWE TEOPETHYECKUX acCIeKTOB XUMHHM B Hay4dHO-
HCCIIe0BATEIbCKONW paboTe CTYACHTOB U MaructpanToB. HayuHsle paboTs
CTYZEHTOB 4—5-T0 KypcOB, MarucTpaHTOB M aCHHPAHTOB HOCAT, KaK IPaBH-
JI0, IPUKJIAJHON XapaKTep M MMEIOT BHJ 3aKOHUYCHHOTO HCCIICAOBAHUS, TI0
pe3ynbTaTaM KOTOpPOTO IPEAIOKEHBI PEKOMEHIALNH, HalleJICHHBIE Ha OX-
paHy OKpY’KarolleH Cpeabl M YBEIHMUCHUE CEITbCKOXO03HCTBEHHOTO MPOM3-
BoactBa B AIIK. B paMkax cTyaeHYecKoil HaydHO-TIPAaKTUIECKON KOHpe-
peHIH paboTano 3 CeKIuu.

[TpoGnemHoOe NoJIEe KOHPEPESHIHH:

Cexyusa 1. TeopeTnueckue aclekThl XUMUA U MOHHTOPHUHT OKPYKalo-
e cpeabl.

Cekyusn 2. Ponb XMMUH B COBPEMEHHBIX TEXHOJIOTHSIX PACTEHHUEBOICTBA
U arpOXHMHUH.

Cekyusa 3. 3HaHne OMOXUMMHU — (QYHIAMEHT HAyYHBIX HCCIICOBAaHUH B
300TEXHHUHU U BETCPUHAPHHU.

ITo pesynbraTaM paboThl KOH(EpeHIMN K | KaTeropun OTHECEHO 5 Ha-
y4HBIX padoT, ko II u Il xareropun — mo 6 u 7 paboT COOTBETCTBEHHO.



CEKIIUA 1. Teopemuueckue acnekmul Xumuu
U oXpana oKpyscarouieii cpeovl

YK 542.9

KOJIEBATEJIBHBIE XUMHWYECKUE PEAKIIUU

Axyaenko II. A., YuknnanHa A. A.

Hayunwuii pyxosooumens — benoxeocmos A. A., kano. neo. Hayx, ooyenm,
Hlamamynsckan E. B., cm. npenooasamens

BI'Y um. I1. M. Mameposa,

r. Butebck, Pecniy6mnka benapych

KonebarenpHple XUMHUSCKHE peakiuu B ocieaane 10—15 meT npusite-
KaloT TPUCTATbHOE BHHMAHUE CO CTOPOHBI IMPEICTABUTEICH pa3IUIHBIX
HayK — XUMHUKOB, (PH3UKOB, U B 0COOEHHOCTH OMO(PU3NKOB, OHOJIOTOB, TEX-
HOJIOTOB | Ap. DTO OO0BICHACTCS HEOOBITHOCTHIO KHHETHUKH TaKMX peaKIni
U BBITCKAIOIUMH OTCIO/Ia BAXKHBIMHU CJICICTBUSAMHU KaK i QyHIaMECHTAIb-
HBIX, TaK ¥ MPUKJIAJHBIX HAYK.

[Tepuogudeckre MpoIecCchl Ype3BBIUANHO IMUPOKO PaCIpOCTPaHEHBI B
npupoje. B xadecTBe MpuMEpOB MOXKHO YKa3aTh BOCXOJl U 3aXOJ COJIHIIA,
CMEHY BpEMEH ToJia, CyTOYHbIE KOJieOaHus TeMIepaTypbl, MOPCKUE TPUITHU-
BBl M OTJIUBHI U T. 1. HauGosee moapoOHO meproAnYecKue SIBICHUS U3yda-
IOTCSL B Kypce (PM3UKH — 3TO XOPOIIO BCEM H3BECTHBIC MEXaHUUECKHUE, aKy-
CTHYECKHUE U IICKTPOMAarHUTHBIC KOJICOaHuU.

KonebarenbHbIe peakiiy Kak B (PU3MKE, TaK H B XUMUH TaKKe SBISIOT-
Csi TPUMEPOM CaMOOPTaHH3AIlMd CHCTEM. OJTO KJIacC OKHCIHTENBHO-
BOCCTAaHOBHTENFHBIX TMEPUOTUYECKUX peakuuil. [lpuumHa — Hammame 00-
PaTHBIX CBSI3el MEXIY OTACIBHBIMH CTaJIUAMHU CIIOKHOW pPEaKIMH: IOJI0-
KUTENBHBIX W OTPUIATEIIBHBIX, a YCIOBHS: 1) cKopocTh Ha 1-if cTamuu BBI-
e, CKOpPOCTH Ha 2-i ctaaum; 2) Ha 2-i CTaJuu JTOJDKHO BO3HUKATH COCIU-
HEHHe-UHruouTOp (TopMo3siee mpoTekanne 1-if cragum).

VY4eHble HE JOMYCKAIH, YTO KOHIEHTPAIIUU MPOMEKYTOUHBIX MPOIYK-
TOB, IOCTHTHYB OTPEIEIEHHOTO YPOBHS, HAYHYT TaaTh, 3aTEM CHOBA pac-
TH W CHOBA MajaTh J0 TEX IOp, [TOKA HE MOSBITCS CTAOMIBHBIC TPOTYKTEHI,
MPENsTCTBYIOLIUE ajJbHEHIIUM U3MEHEHHUSM.

C KMHETHUYECKOW TOYKH 3pEHUS KONeOATeIbHBIC PEaKIMA — 3TO CIIOXK-
Hble MHOTOCTaIMiHBIE IOCJeI0BaTeNIbHO-TIapaliie]bHble MPOLECChl. Xa-
pakTepHasi OCOOCHHOCTh TaKUX PEAKIMU — KOJICOaHUS KOHIICHTPAIMNA HEKO-
TOpBIX BemecTs (puc. 1).
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Puc. 1. Xox konebaresbHOM peakiuu

[Tpumepom mHaHHOHW peaknuM MOXKET CIYXUTh KoJebaTelbHOe BBIAEIE-
HUE Ta3a MpH Pa3IokKEeHUU MEPOKCUIA BOAOPOIA HA METAJUIMYECKOHN PTYTH.
[ToBepxHOCTH PTYTHOM KaIlIM B XOJ€ PEaKIHH MEPUOANIECKH TOKPBIBAECTCS
OKCHJIHOW IUIEHKOM, 4TO BBI3BIBAET W3MEHEHUE MOBEPXHOCTHOTO HATSIKE-
HUsI, TIPUBOJISIIIEE, B CBOIO OYepe/b, K U3MEHEHHIO (DOPMBI CaMOW KallIH.
BHermiHe 3T0 SBI€HHE HAIOMUHAET CEPJEYHBIE COKPALICHHUS M Ha3BaHO IIO-
3TOMY «PTYTHBIM CEpILIEM.

B xo7e n3MeHeHHs CBOETO COCTOSHUS BCSIKasi PeaKiiys, B KOHIIE KOHIIOB,
JOCTHTaeT XUMHYECKOTO PAaBHOBECHS, OHAKO ITyTH €T0 JTOCTH)KEHHUSI MOTYT
ObITh pasHbIMU. Ecnu peakiys uaeT B HEKOJIe0aTeIbHOM PeXHUME, TO MPO-
MEXKYTOYHBIE BELIECTBA CHAYaJla HAKAIJIUBAIOTCA, @ TIOTOM, 10 MEPE CBOErO
pacxooBaHus, TOCTEIIEHHO HCcYe3aloT. B konebarelsHOM pekuMe MOHO-
TOHHOCTh B M3MEHEHHMM KOHIIEHTpAalMi Hcue3aeT, Mpolecc IpHodperaer
ocHUIMpyonMid xapakrep. B mepBom ciydae (HekoseOaTeldbHBIE peak-
LUH) peakiys UAET B KBa3UCTALlUOHAPHOM PEKUME, T. €. CUCTEMA, JOCTUT-
HYB KBa3HUCTAIIHOHAPHOTO COCTOSIHUS, ABUTACTCS, HE IOKUAs €ro, K XUMH-
YeCKOMY PaBHOBECHIO.

Konebanns XuMHUUECKH B3aUMOJICHCTBYIONINX CHCTEM OBIBAIOT KaTalld-
THYECKMMHU W HEKaTAJIUTUIECKUMH, BBEIHYKICHHBIMU M CBOOOTHBIMH, 3aTYy-
XalOMKMH U yCHIHBAIOIUMHUCA. CHCTEMBI, B KOTOPBIX IPOTEKAET MPOLECC,
KOJICOTIOTCSI OMHOBPEMEHHO M OKOJIO MCXOJHOTO, M OKOJIO KOHEYHOTO CBO-
UX PaBHOBECHBIX COCTOSHUHN. VX NBMXKEHUS COMPOBOXKIAIOTCS MO3TAIHBIM
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HU3MEHEHHEM KOJIMUECTBEHHOTO COJIEePKaHUs B PEaKLIMOHHON 30HE BEIIECTB,
XapaKTEepPUCTUYECKUX IMEepUOA0B KosiebaHui nx uyactor. KoneGanwust B3phI-
BOOOpa3HBIX MPEBpAIICHUH UMEIOT PE30HAHCHBIH XapakTep, ¢ HYJICBOH Be-
JIMYMHON CONPOTUBIIEHUS B MOMEHT CBOETO 3aBEPIUEHUS, COIPOBOXKAAIO-
LIETOCS B3PBIBOM.

XUMIYECKH KOJEOTFOMUMCST CHCTEMaM CBOWCTBEHHO BOJIHOBOE IIPOSIB-
JICHHE, CBsI3aHHOE ¢ (hopMHpOBaHHEM TpalreHTa KOHIICHTPAIIMH MPOIYKTa
B 30HE peakiuu. BoIHBI UMEIOT OAHO- U MHOTOPAa30BbIA XapakTep; UM, Kak
U B (hU3UKe, IPHUCYIL IEPEHOC IHEPTUH Oe3 IepeHoca BeIIeCcTBa.

W3 Bcex TUMOB KoJyieOaTEIbHBIX XMUMHYECKUX peakuuii ocoboe BHUMa-
HHe yaensercs peakiusM benoycoBa—Kabatunckoro u bpurrca—Paymepa.

Paccmotrpum peaxuuio benoycoBa—KaGoTHHCKOTO — OKHCIICHHE Majo-
HOBOM KHUCJIOTBI OpOMaTOM Kajiusi B MPUCYTCTBUH KaTajJM3aTopa — MOHOB
Lepust B KHCIIOH cpenie. BpeMeHHble konebaHusi KOHIIEHTPaUi MOXHO Ha-
OIOaTh BU3YAIBHO MO M3MECHEHHUIO OKPACKU M3 OCCIBETHOH B JKEITYIO U
06patHo 3a cuer npespamenns Ce®* B Ce** mbo moTeHIMOMeTpIYECKH 110
mMeHennto DJIC rampBaHmUYecKoro 3meMeHTta. [lepnosn komebaHuit oT4eT-
JUBO JEMUTCS Ha ABe YacTu: a3y HapacTaHus U (a3y MaJeHHus KOHIICHTpa-
uuid. lHTepecHO OTMETHUTH, YTO MOJIOXKEHHS MAKCUMYMOB U MHUHHUMYMOB
KOHIIEHTpaluu Ce*" u Br MpaKkTUUeCKu coBHaaatoT. [lpu BBeA€HUU HOHOB
1epust B BUjie Cynbdarta moayduan 3hPeKT XeMUTIOMAHECIIEHIUH (pHC. 2).
W mnTEepecHOo, YTO LEepuil MBI B3SJIU U3 KPEMHMs 3akurajiku. Taxxke 1oka-
3aJM: MEepUOA KOJIeOaHUs TOBBIIAICS NPU TOBBIIICHHH TEMIIEPaTyphl, a
KOHIIEHTpAIMS HE OKa3bIBaNa BIMSHUS HA IEpUO] KoJieOaHusI.

11111

t=10s 1=15s t=20s

1111%
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Puc. 2. Peaxnus benoycosa—KaboTunckoro
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OTa peakmus WCHOJB3YeTCs KaK MOIENb ISl WCCICHOBAHUS TPO3HOTO
HapymnieHus paboThl cep/ra — apuTMuu B pubprusnmid. Kpome Toro, ObI-
JU TIPOBEACHBI SKCIIEPHMEHTHl CO CBETOYYBCTBUTEIBHON MOAMGMUKAIIUCH
9TOH peakIuy, KOTrJa AWHAMHKA B 3TOW CHCTEME 3aBHCHT OT WHTCHCHUBHO-
ctu cBeta. OKazanoch, 4YTO TaKyl PEAKIUI0 MOXHO UCMOJIb30BaTh KaK BbI-
YHCITUTEIBHYIO MAIIUHY JUIS XpaHeHUs U 00paboTku m3o0paxenus. CBeTo-
YyBCTBUTEIbHAs Monudukanus peakuun bemoycoBa—KaboTHHCKOrO Mo-
JKET CIY>KUTh MPOTOTHUIIOM BBIUYMCIMTEIHLHOTO KOMILIEKCa, KOTOPHIHA, BO3-
MOJKHO, IPUJIET Ha cMeHy OBM.

Peakuus bpurrca—Paymepa Obuta oTkpbeiTa B 1973 1. ManoHoBas Ku-
CJIOTa OKHCISETCS MOAAT-MOHAMH B NPUCYTCTBHU IIEPOKCHIA BOIOpOIA U
KaTanu3aTopa — HOHOB Mn?*/Mn**. N3yuenune mexanusma peaxuuii bpurr-
ca—Paymepa o4eHp CIOXKHAs W JajeKO elle He peIIeHHAs KHHETHYecKas
3amada. COTrsTacCHO COBPEMEHHBIM IIPEICTABICHISIM, MEXaHU3M BKIIFOUACT B
cebs mo 30 cramuii. [Ipy B3auMOAEHCTBHY MEPOKCUIA BOJOPOa, HOTHOBA-
TOH KHCIOTHI, cynb(dara mapranna (II), cepHoil W MaJOHOBOW KHCIOT H
Kpaxmalia BO3HUKaeT KojeOaTenbHas peakius ¢ epexoiaMu OeCIIBETHBIN —
30J10TOM — CHHHMHA. YTOOB! MOHATH MPUYMHY BO3HUKHOBEHHS KOJeOaHHH,
JIOCTATOYHO PAaCCMOTPETh YIPOIIEHHbIA MEXaHU3M PEAKIINH, COCTOAIUN U3
11 cragmii. B mporiecce 3Toi peakiuu NepruoIuuecku H3MEHIIOTCS KOHIICH-
Tparuu | u l,.

Kak camu aBTOKOnEcOaHUS B KHUIKO(PA3HBIX TOMOTCHHBIX XHUMHYECKUX
cUCTeMaX, TaK M UX MOJISNIN HAIlLUTK IUPOKOE MIPUMEHEHHE B CAMBIX Pa3HBIX
00JacTAX MPAKTUIECKOTO MPUMEHEHUS, HAUWHAs HOBBIMH METOJAaMH aHa-
JU3a MUKPOKOJIMYECTB BEUICCTB B aHAIUTHUYCCKOW XUMHUHM U 3aKaHIHBAS
MIPUHIUITHATIBHO HOBBIMHA METOAAMHU XpPaHEHUs W 00paboTKu WHpOpMAIUU
B BBIYUCITUTEIHHON TEXHUKE.

KonebarenpHple peakiuu MPeICTaBISIIOT OOJBIIONH WHTEPEC HE TOIBKO
JUTSE XUMHUKOB M (DU3UKOXUMHUKOB B CBSI3M C WX HEOOBIYHBIMH KHHETHUECKH-
MH XapaKTePUCTUKAMH, HO U JIJIsi OMOJIOTOB, TaK KaK OHU CITYXKAaT MOJEIISIMH
reHepanuu OMOPUTMOB HEPBHBIX HMMITYJIGCOB MBIIIEYHOTO COKPAIICHUS M
T. . 3ydeHne xoyiebaTeqbHbIX XUMUYECKUX TPOIECCOB BAYXKHO U ISl TE€X-
HOJIOTOB, TaK Kak 3TH MPOIECCHl MOTYT CYIIECTBEHHO BJIMATH Ha paboTy
MIPOMBINUICHHBIX PEAKTOPOB. YUYUTHIBAs aKTYaJIbHOCTh MPOOJIEMBI Koieha-
HUW B XMMHUYECKHX MpOLEccax, JAaHHas TeMa NPEJCTaBISIET MHTEpPEC Kak
JUIL XUMHUKOB, (DU3UKOB, OMO(H3HUKOB, TaK U 1 OMOJIOTOB M TEXHOJIOTOB,
HMHTEPECYIOIINXCS JAHHOM MPOoOIeMOH.
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Hayunvie pyxosooumenu — Cedykoea I. B., kaHo. c.-X. HayK, 3a8e0yiouias
nabopamopueit PHUYII « Mncmumym paduonozuuy,

Yepuyxa I. A., kano. c.-x. Hayk, ooyernm

YO «benopycckasi rocyqapcTBEHHAs! CENbCKOXO3SHCTBEHHAs aKaJeMHUs,
r. 'opxu, Pecniy6imxa benapycs

Baxxneiiiieil 3epHOBOI KyJlbTYpOH, IO CyMME IOCEBHBIX IUIOIIAJCH 3a-
HHUMAIOIIEH MmATOe MECTO B MHUpe, siBIsieTcst oBec. MccnenoBannsamu, npose-
JICHHBIMH paHee, YCTaHOBJEHO, YTO OBEC OOJIbIIE BCEr0 HAKAIUIMBAET pa-
JVOHYKJIU/IBI TI0 CPAaBHEHHUIO C APYTMMH 3€pHOBBIMH KynbTypamu. OniHako,
YUUTBIBAS €ro MUTATEIbHYIO IIEHHOCTh M KOPMOBBIE JOCTOWHCTBA, UCKIIO-
YUTH MOJHOCTBIO U3 CTPYKTYPHI IIOCEBOB OBEC HEIEIeCO00Pa3HO. Y CTaHOB-
JICHO TaKXe, 9TO Ha HAKOIJICHHWE PaJMOHYKINIOB OKa3bIBAIOT BIHMSHHE BU-
JIOBBIE ¥ COPTOBBIC Pa3JIMUUs PACTEHHH, YTO OOYCIOBIMBAETCS OCOOCHHO-
CTSIMH MHHEPAJIHHOTO NMUTAHMS, HEOJUHAKOBOM WHTEHCHUBHOCTHIO METabO-
JIMYECKUX IPOIECCOB, TIIyOMHON PacIiONOKEHHs KOPHEBOI CHCTEMBI, -
TENBHOCTBIO BETETAllMOHHOTO NMEPHOJA, IPOLYKTUBHOCTBIO U T. 1. M3 nure-
PaTypHBIX UCTOYHUKOB U3BECTHO, YTO MEXKCOPTOBBIE Pa3IMUUs NPU KOPHE-
BOM ITyTH IIOCTYIUIEHHUS PaJHOHYKJIHAOB MOTYT nocTturath 1,5-3 pasa [1-
3]. Jna oBca MEXCOPTOBBIE pa3avuMsl MO HAKOMJIEHUIO PaJUOHYKIHIOB
MOKA U3y4€HBl HEJJOCTATOYHO IMOJIHO.

Lenbro paboOTHI SBJISIACH arpO’KOJIOTHYECKAs! OLIEHKa COPTOB OBCa pas-
JMYHOM CTENCHM IUICHYATOCTH NPH BO3ACIBIBAHUHM B YCIOBHAX PAIHOAK-
TUBHOTO 3arpPsI3HEHUSL.

HccnenoBanuss MpoBOAMINCH HA JKCIEPUMEHTAILHOM ydacTke B [ o-
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OHOJIOrMYECKOr0 U SKOJIOTHYECKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

MenbCcKoi oOmactu. [louBa OMBITHOTO ydYacTka — JI€PHOBO-TIOA30JIMCTAsS
c1ab00NOA30JICHHAS CyTIecUaHas, Pa3BUBAIOIIASCS HAa BOJHO-JECIHUKOBBIX
cynecsix. IITOTHOCTh 3arpA3HEHHsS OMBITHOrO moms °'Cs COCTaBisIa B
cpemaem 1,8 KI/I/KMZ, Ogr 0,4 Ku/km?. OCHOBHBIE arpOXMMHYECKHE TTOKa-
3arenu nouBbl: pHykc) — B cpeanem 4,9, conepkanue rymyca — 1,6 %, co-
JepkaHue MOABIKHBIX (opM docdopa — 209 Mr/kr mouBbl M Kanus —
185 mr/kr nouBbl. MHAEKC arpoXUMHUYECKOW OKYJIbTYPEHHOCTH IOYBHI pa-
BeH 0,75, 4TO xapaKTepu3yeT ee Kak CpeqHEOKYyIbTypeHHyto. Ha ucmbiTa-
HUM HaxoAWIoCh 4 copTa oBca OENOpYCCKOW CeNEeKIMH, XapaKTepu3yro-
LIUXCSl Pa3INMYHON CTENeHbI0 IJIeHYaToCTH: BaHApoyHHK (ToJ03epHBIN
copt), FO0Ommsap, 3amaBer (00a HHU3KOIICHUYATHIE). B KauecTBe KOHTPOIIA
Ob1 BBIOpaH BBICOKOMIEHYaTHI copT Crpanen. [loBTopHOCTH OmbBITA —
TpexkpartHas. OOmas miomans aensHkd — 10 M2, yuetHas — 1 Mm%, Cucrema
ymoOpeHnii paccunTaHa IO INIAHUPYEMBIH yposkaii 3epHa oBca 35—40 1/ra.

Cxema ombITa BKIIOYANa 5 BAPHAHTOB:

1. be3 ynoOpennii (aOCOTOTHBIA KOHTPOJIb);

2. NgoPsoKap;

3. NgoPsoKgo + Cu;

4. NgoPgoK120;

5. N90P60K120 + Cu.

MakcuMabHYI0 YpOXKAHHOCTh 3€pHa B BapuaHTe Oe3 yaoOpeHuii odec-
MeYnyT HU3KOIUIeHYaThlil copt FOOmmsap (46 m/ra), MUHIMAIBHYIO — TOJO-
3epHbIit copT Barnpoyruk (30 m/ra), T. €. pazamyue MeKAy HUMHU COCTaBH-
Jo moutu 1,5 paza.

[Mpumenenne MuHEpalNbHBIX YHOOpeHHMH CrocoOCTBOBaIO NpHOaBKe
ypoxkas 3epHa copta Ctpanen Ha 39-51 %, copra FOomsap — va 16-30 %,
copra 3anaset — Ha 25-60 %, copra Banapoynuk — Ha 19-56 %. O6padoT-
Ka CEeMSH OBCAa MEAbCOJEPKAIUM IIPErapaToM IIOJIOKUTEIBFHO CKa3alach
Ha BEJIMYMHE ypOXKast HU3KOIUIEHYAaTOTO COpTa 3amaBeT U TOJ03E€PHOTO COp-
ta Bannpoynuk. IlpnbaBka yposkas 3epHa 3a c4eT MPUMEHEHHS JaHHOTO
mpenapara y copra 3amaser cocrasumia 5—10 %, y copra Banapoyuuk — 8—
9 %. Bricokoruienyatsiii copt Ctpasien U HU3KOoIIeHuaTblit copt HOommsp
MTOJIOKUTEIBHBIX TEHACHIINHA K MOBBIICHUIO YPOXKAHOCTH 3epHa Ipu 00-
paboTke ceMstH npenapaToM DKourcT MoHo-Meb He TPOSIBHIIH.

Takum 00pazoM, ¢ arpOHOMHYECKOW TOYKH 3peHHs Oojiee MPeAroyYTH-
TEJILHBIM SIBJISICTCSl HU3KOIUIEHYaThIi copt HOOmmsip, obecnieynBinii Makx-
CHUMAIIbHYIO YpOXKaiiHOCTh 3epHa oBca (59 u 60 1y/ra), KoTopas ObLIa MOTY-
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

yeHa B BapuaHTax NgoPgoKiop 11 NgoPgoKizg + Cu. MunuManbsHbIi cO60p 3ep-
Ha HaOuozascs y ronosepHoro copra Bannpoynuk (36 u 39 n/ra coorBer-
ctBeHHO) B BapuaHTax NgoPgoKgot NgoPeoKgg + Cu.

Y CTaHOB/IGHHBIE HAME 3HaueHns kosddummentoB mepexoxa (KIT) **'Cs
JUISL 3€pHA pa3JIMYHbIX 110 IUIEHYaTOCTH COPTOB OBca u3MeHsuuch ot 0,05 no
0,10 Br/kr:kbr/M2. TIpn 3TOM y To103epHOTO copTa BanapoyHuk mpuvere-
HHE MUHEPAIbHBIX YIOOpEHHH MPaKTHYECKH HE OKa3aJo BIWSHHS Ha 3Ha-
geane KII. V mureHYaTBIX cOpTOB HaOmronmanoch cHrkeHue 3HadeHmd KIT
NpU NIPUMEHEHUH MUHEpalbHBIX ynoopenuit. Cpennue 3Hayenust KIT s
copTa CBUACTCILCTBYIOT O TOM, YTO y IJICHYATBIX COPTOB 3TOT IMOKA3aTEJIb
Yalle BCEro HECKOJIBKO BBIIIE, YEM Y TOJIO3EPHBIX.

Cpennue 3Hauenus KII gy g 3€pHO AJIs1 COPTOB cocTaBuiu: 2,0 1Jis ro-
no3epHoro copta Banapoynuk, 2,0 u 3,0 A1 HU3KOIJIEHYATHIX COPTOB 3a-
naset u FO6wusip, 2,7 Br/kr:KBK/M? 117151 BEICOKOILICHYATOTO copra Crparerr.
16,0 Br/kr:kBr/M? cootBeTcTBeHHO. TaKUM 00Pa3soM, MOTyYEHHBIE Pe3yilb-
TaThl CBHIETENbCTBYIOT, uTo 3HaueHnst KIT **'Cs u *Sr mms ronoseproro
copta BanapoyHuk ObIIM Ha OZTHOM YPOBHE JIM HIDKE, YeM JUIS TUICHYATBhIX
copToB OBca. M3BecTHO, YTO copep’kaHWE PaJUOHYKIHIOB B 3EPHOBBIX
o0osoukax OoJblIe, YeM B SHIOCHEPME 3€pHA, TOITOMY T'OJIO3EPHBIE COPTa
0BCA HAKAMIMBAKT MEHBIIE ST [0 CPABHEHHIO C IUICHYATHIMU (HOPMAMHU
KyJIbTypsI [2].

Ha ocHOBaHMHM TpeXJIETHHX UCCIIEIOBAHUI YCTaHOBJIECHO, YTO Hauboiee
IPpEANOYTUTCIIBHBIM CPEIN U3YUCHHBIX COPTOB OBCA IJIsI BO3ACJIBIBAHWA Ha
3arpsi3HEHHBIX PAJIHOHYKIAIAMH 3eMIISX B [ OMENbCKON 00JIaCTH ABISCTCS
TOJIO3EPHBII copT BanapoyHuk.

JIMTEPATYPA

1. AunenkoB, b. H. OcHoBbI cenbckoxo3siictBeHHOl paguosnoruu / b. H. AHHeHKOB,
E. B. lOqunuesa. — M.: Arponpomuspar, 1991. — 287 c.

2. baranosa, I'. A. OBec: TexHonorus Bo3jenbiBanus u cenekuus / I'. A. Baranosa. —
Kupos: HUMCX Cesepo-Bocroka, 2003. — 206 c.

3. bounaps, ®. I1. Teoperndeckoe OOHOBIEHNE METOIHUK OLIEHKH BIMSHUS Pa3HBIX (ak-
TOPOB Ha IOCTYIUIGHHE B PACTEHUs PaJHOHYKIUIOB U HMPOTHO3HPOBAHME HAKOILUICHHS HX B
ypoxxae / ®. I1. bonnaps // Paguanmonnas Guoinorus. Pagmoskomorms. — 1998. — T. 38. —
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OHOJIOrMYECKOr0 U SKOJIOTHYECKOro npoduieii «XuMus B COAPYKECTBE HAYK»
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NPEJEJBHO JOITYCTUMBIE YPOBHU 3AT'PA3HEHUS I1OYB
Cs-137 M1 Sr-90 TP BO3EJIBIBAHUHN COPTOB OBCA
PA3JIMYHOM CTENEHU IJIEHYATOCTH

Aunexceenxo 1O. I1.

Hayunvie pyrosooumenu — Cedykosa I'. B., kano. c.-x. Hayx,

PHUVYII «MucTuTyT paguonorun», r. 'omens, Pecriyonuka benapycs;
Yepuyxa I. A., kano. c.-x. HayK, ooyenm

YO «benopycckast rocyJapcTBEHHAs! CENbCKOXO3AHCTBEHHAs aKaJeMHUs,
r. l'opku, Pecriybmka benapycs

B Hacrosiee Bpems, mocie pacnajga KOPOTKOXKHMBYILMX U CPEAHEKUBY-
IIUX PaJAHOHYKIMJIOB YePHOOBLILCKOTO NMPOUCXOXKICHHUS, HAa 3arpsA3HEHHON
TEPPUTOPHUN OCTAJIMCH ABa BECbMa OIACHBIX HOJITOKHUBYHIUX PAAUOHYKIIU-
na— cTpoHIMii-90 u nesuii-137. ['maBHass MX OMACHOCTh 3aKIIOYAETCS B
TOM, YTO OHH SIBJIIOTCS aHAJIOTaMH IIMPOKO PACHpPOCTPAaHEHHBIX B IIPHPOAE
KaJbLUsl ¥ KaJlksg M TTO3TOMY XOPOIIO IMepeMeIIaoTcs 1Mo OHoIornuecKkoit
LIENN «II0YBa — PACTEHHE — XMBOTHOE», 3arpsi3HSIOT NPOAYKTHI IMHUTaHMS,
HaKaIUIMBAIOTCS B OpraHU3ME YeJOBEeKa, MOJBEpras ero BHyTPEHHEMY 00-
nmydenuro. Kpome 3Toro cienyer yunThIBaTh, YTO OCHOBHAS 4acTh 3THX pa-
JUOHYKJIUIOB JIO CHX TIOp HAXOAWTCS B BEPXHEM KOPHEOOHWTaeMOM cIloe
IIOYBHI U, CJICAOBATCIBHO, ABJIACTCA ﬂOCTyHHOﬁ JJI TIOTJIOINEHUST KOPHAMUA
pactenuil. Hapsiny ¢ BeICOKOW OMOJIOTMYECKON NOCTYITHOCTBIO, OHH 00ja-
JA0T U JOCTATOYHO OONBIIMMHU TepHoAaMH moiypactaaa (okoso 30 et
ne3uit-137 u 29 net crpornuit-90). B cBs3u ¢ 3TMM mpobiaeMa MOTydeHus
CEIIBLCKOXO03SIMCTBEHHOM OPOAYKIIUU C JOIMYCTHUMBIM COACPKAHUEM pPaInO-
HYKJIMJIOB TIO-TIPeKHEMY BeChbMa akTyasibHa. Ee peleHue ocymiecTBIseTCs
ITyTeM MPOBEJEHHUs 3allIUTHBIX MeponpusaTuii [1, 2].

B cootsercTBHN ¢ 3akoHOAaTenscTBOM PecnyOnuku benapychk Benenue
CeJIbCKOXO3SIICTBEHHOTO TPOM3BOJICTBA Pa3pelIeHO HA 3eMJIIX C IUIOTHO-
CTBIO 3arpsi3HEHHUS Bicg o 40 KI/I/KMZ, Ogr no 3 Ku/km?. Opnnako npe-
JIeTIbHbIE TIOTHOCTH PaAMOAKTUBHOIO 3arpsi3HEHHs IaXxOTHOTO TOPH30HTA
TIOYB JIs1 PA3IMYHBIX BUJOB KYJIbTYP HEOAMHAKOBBI. H03TOMy mpu pasMe-
IICHWH KaXJOW U3 KYJIBTYp IO MOJISIM CEBOOOOPOTOB HEOOXOIMMO MOIOM-
paTh Y4acCTKH, IJIOTHOCTH 3arpsA3HCHUA paJUuOHYKINIaMH KOTOPBIX HE IIPE-
BBIIIACT MPEACTBbHBIX 3HAUYCHHUH [UI IPOU3BOJCTBA NMPOAYKIMN COOTBETCT-
BYIOIIETO HampasieHusl (TPOJOBOILCTBEHHOE 3€PHO, () ypaXKHBIC TIEITH).

Ienpro paboThI ABISIETCS paccUeT HMPENeNIbHO AOIYCTUMBIX YPOBHEH 3a-
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

IPSI3HEHUS IEPHOBO-TIOJ30IUCTHIX cynecyanblx nouB Cs-137 u Sr-90 mpu
BO3/IEJIBIBAHUH COPTOB OBCA PA3JIMYHON CTETIEHU MJICHYaTOCTH.

[IpenensHO HOIMycTUMAs IDIOTHOCTH 3arpsS3HEHUS TOYBHI, IIPH KOTOPOH
collepKaHre PAAHOHYKJIMIOB B TOJTYYEHHONW MPOIYKIIMHA OYAET COOTBETCT-
BOBaTh PecryONMKaHCKHAM JOIMYCTHMBIM YPOBHIM COJACPKAHHS PaJIHOHYK-
JUIOB B CEIBCKOXO3SIHCTBEHHOM CHIPBE, ONpeAesuiach IyTeM AeICHUS
HOPMATHBHOW MPENEIbHO AOMYCTHUMOI BEIUYHHBI 3aTPS3HEHIS TPOTYKITHA
Ha KOA(UIMEHT Iepexoa paIfioHyKIAIa U3 TOYBHI B pacTeHus [3].

BrInoHeHHBIE HaMH PacdeThl MOKa3aiH, YTO MOIy4eHHE HOPMAaTHBHO
YHCTOTO TPOIOBONIBCTBEHHOTO 3epHA O0Bca copToB CTpaier] u 3amaBeT BO3-
MOHO NPH IUTOTHOCTH 3arps3Henns ' Cs B cpextem 10 30-35 Ku/km?, a
coptoB FO6usip u Banapoynuk — B nipeaenax 40 Ku/km?.

Pacuer orpaHmdeHuil MJIOTHOCTU 3arpsA3HEHUs AEPHOBO-NIOA30JIMCTON
CYIIeCUaHOH MOUBBI ST TOKA3al, 4TO NpEAeNbHAS IIOTHOCTD 3arPS3HEHMS
%Sy juIst MOTydYeHHMsT HOPMATHBHO YHCTOTO TIPOJOBOIBCTBEHHOTO 3¢PHA CO-
crasmsier ot 0,09 10 0,20 Ki/kM? B 3aBHCHMOCTH OT copta u poHa ymobpe-
HUHl. YCpenHCHHbIE MaKCHMajbHbIC 3HAYCHHUS IUIOTHOCTH 3arps3HCHUS
JICPHOBO-TIO/30JIMCTON CYIECYaHON TOUBBI "SI [PH BO3/IE/IBIBAHHE BHICO-
korwieHyaToro copra Crpanen coctaBuiu 0,12 Ku/kM?, HU3KOILIEHYATOro
copra O6unmsp — 0,10 Ku/kM?, HU3KOILICHYATOro copta 3amaBeT —
0,16 Ku/xm?, ronoseproro copra Banapoysuk — 0,15 Ki/km?.

[Monyuenue 3epHOdypaxa Ui NPOU3BOJCTBA LIENFHOIO MOJIOKA OTpa-
HUYEHO TUIOTHOCTBIO 3arpsi3HEHUS 93¢ ot 1,05 mo 2,19 Ku/km?. Cpennue
3HAYCHUS 10 COpTaM COCTaBwiu: Juisi copra HO6wmmsip — 1,19, Crpanen —
1,34, Baunpoynuk — 1,74 u 3anaser — 1,76 Kn/km?.

B cpemneM mo copTaM MaKCHMAaNBHBIN IMOKa3aTedh MpeAeibHOMN ILIOT-
HOCTH 3arpA3HEHHS [TOUBBI "SI TIPH POU3BOACTBE (hyparKHOIO 3epHA OBCa
OTMEYEH y HU3KOIJIEHYaToro copra 3amnaser — 2,19 Ku/km?, MUHHMAITbHbIH
y copta FO6mmsp — 1,05 Ku/km?. BosjierbiBanme oBca copra Crpanen Ha
(ypaxkHble IeNH BO3MOXKHO NPH IUIOTHOCTH 3arpsi3HEHHS °ST [0
1,87 Ku/xm? npu BHeceHUH NgoPgoKy2 + Cu.

IIpu Bo3menviBanmm oBca copta HOOmmsp Ha GoHe NgoPgoKig u
NgoPeoK120 + Cu MakcuManbHasi IIIOTHOCTD 3aTrPsA3HEHUS TIOYBBI ST MOXKET
nocturath 1,34—1,36 Ku/km®. JlomycTHMAs TIOTHOCTh 3arpSA3HEHHS OYBBI
JAHHBIM PAJHOHYKIIMIOM IPH BBEIPAIIMBAHUU OBCAa COpTa 3amaBeT Ha (oHE
NgoPeoKi20 1 NgoPeoKi20 + Cu He momkna mpeBsimarh 2,16-2,19 Kn/xm®.
T'onozepHslit copt BaHIpoyHHK MOXKHO BO3JIETIBIBATh MPAKTHUYECKH HA BCEX
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OHOJIOrMYECKOr0 U SKOJIOTHYECKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

M3ydaeMbIX (POHAX TPH [UIOTHOCTH 3arPs3HEHMS TIOUBBI ~ St He Goee 1,63—
1,82 Ku/xm’,

[lonydeHnue cosomsl OBca, COnEp)KaHUE gy g KOTOpPOH MO3BOJUT HC-
MI0JTb30BaTh €€ AN MONTYyYCHHS LEIBHOTO MOJIOKA, BO3MOXHO HPH IIOTHO-
cru sarpssuenns St 1o 0,36 Ku/xm® y copra Crpanen, 0,40 Ku/km? — y
copra ¥06umsp, 0,45 Ku/xm® — y copra 3amaser u 0,34 Ku/km® — y copra
BannpoyHuxk.

TakuM o00pa3oMm, B CpeAHEM IO COPTaM MaKCHMaNbHBIN IOKa3aTelb
NIPENEIbHON IUIOTHOCTU 3arps3HEHUS OSr IPU MIPOHU3BOJCTBE (HYPaKHOTO
3epHa OBCa OTMEUYEH y HHM3KOIUIEHYaToro copra 3amaBeT — 2,19 Ku/km?,
MUHUMAJBHEIHA y copta FOommsap — 1,05 Ku/km?. BosJienbiBanme 0BCa BBICO-
KomeH4aToro copra Crpasnen Ha (ypaskHbIe IIeJIH BO3MOXKHO IPH IUIOTHO-
CTH 3arpsi3HEHUS gy o 1,87 Ku/km®.

JIMTEPATYPA

1. ®okun, A. JI. CenbckoxossiictBeHHas pamuonorus: yueOuuk / A. JI. DokwuH,
A. A. Jlypse, C. I1. TopmuH. — 2-e u3x., nepepad. u gomn. — CII6.: Jlans, 2011. — 416 c.

2. OCHOBBI BEIEHHS CENbCKOTO XO3SICTBA B YCIIOBHSX PaJHOAKTUBHOTO 3arps3HEHHS:
yue6. nmocobue; oz odur. pen. A. I1. Kopxkakosoro. — M.: U3a-so MI'TY um. H. /I. baymana,
2004. - 184 c.

3. PekomMeHalMU 1O BENCHUIO CENIbCKOXO3SHCTBEHHOTO MPOM3BOACTBA B YCIOBHAX pa-
JIMOAKTHBHOTO 3arpsi3sHeHus 3emenb Pecryonmmkm Bemapycs wa 2012-2016 Tomsl. — MuHCK,
2012. - 121 c.

YJIK 619:615.322

ONPEJEJEHHUE COAEPKAHUS ®JJABOHOUJOB

U XJIOPO®PUJLIIA B IBETKAX POMAIIKA ATITEYHON
Anapywmenko B. C.

Hayunvie pyxogooumenu — Iocmpaw H. I0., kano. 6uon. mayx, ooyeuwm;
Cobonesa IO. I'., kano. sem. Hayk, ooyenm

YO «Burebckas opaena «3Hak [logeray rocyaapcTBeHHas akaieMus BETe-
PUHAPHON MEIUIIUHBD»,

r. Burebck, Pecriybnmka benapycs

B MCIWIUHE U BETCPUHAPUN HIUPOKO MNPHUMCHAIOTCA IBETKU pPOMAIIKU
afTe4YHoH B BHUJC HACTOCB M OTBAPOB KaK HNPOTHBOBOCHAJIMUTCIILHBIC, CI1a3-
MOJIMTHYCCKHUE U ﬂe?)I/IH(i)I/IIII/IpyIOHII/Ie CpeacCTBa. I[J'IH Hanboiee panuno-
HaJIbHOI'O " 3(1)(1)CKTI/IBHOFO HCIOJIb30BaHUA NaHHOTO JICKAPCTBECHHOI'O ChbI-
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

Pbsl HEOOXOJMMO MMETh ONpE/IeICHHbIC 3HAHUsI, KOTOPBIE TI03BOJISIT 1OJ00-
paTh MOAXOMAIINI SKCTPAreHT W YCIOBHS DKCTPAarupoBaHUs Julsi HambOoliee
MIOJTHOTO M3BJICUCHHSI HEOOXOIMMBIX BEIIECTB. B Hacrosimee Bpemsi Bce
IIAPE TPAKTUKYETCS TEXHOJOTUS W3BICUCHUS OMOJOTMYECKH AKTHBHBIX
BEIIECTB M3 JICKAPCTBEHHOTO PACTUTEIBHOTO CHIPhA IBYX(ha3HOH cucTeMon
pactBopuTeneil (COCTOUT U3 THAPOPIIFHOTO U JIHIO(UIBHOTO IKCTpareH-
T0B). Takast TEXHOIOTHS MO3BOJIIET MAKCUMAJIbHO M3BJICYb U3 CHIPHSI JIUIIO-
(UITBHBIE COCTMHEHMS.

Lens paboTBHl COCTOUT B W3YyYSHUU CTETICHH DKCTPAaKLUUH (HIIaBOHOMOB
KaK TuIpoQHIbHBIX KOMIIOHEHTOB M XJOpO(QHLIa Kak MapKepa JIMNO(pHIIb-
HbIXx BAB 13 1IBETKOB pOMAIIIKH aNTCUYHOU ABYX(a3HOH CHCTEMOH 3KCTpa-
T'eHTOB.

JlexapcTBeHHOE pacTUTEIBHOE CHIPbE H3MENbYaId U MPOCEUBAIN CKBO3b
cuTo ¢ auamerpoM otBepcTuid 1 MMm. [lopuuio n3MenbueHHOTO CHIPhSI Mac-
coit 0,5 r momemany B kon0y co mumpoM BMEeCTHMOCTEIO 250 M1, 1o6aB-
st o 50 MIT THUAPOGUIBHOTO U THAPOGOOHOTO SKCTPAreHTOB M B3BEILIH-
BaJIM. 3aTeM MPOBOAWJIN SKCTParupoBaHKE IIyTeM HarpeBaHUs HA BOASHOU
O0aHe B TeueHHe 45 MUH (OT Hadana KHUIICHUS COIEPKUMOTO) ¢ 0OpaTHBIM
xosoauibHUKOM. [locne oxiaxaenns: Koja0y MOBTOPHO B3BEIIMBAIM U JI0-
BOJAMJIM MAacCy NpH HEOOXOJMMOCTH [0 TEpPBOHAYAIHHON COOTBETCTBYIO-
UM TUAPOGMIBHBIM KCTpareHToM. B kadecTBe ruapoduibHOrO 3KCTpa-
TeHTa HCIIOJIb30BAIH BOJHO-CIIUPTOBBIE (9TAHOJBHBIE) PACTBOPHI Pa3iny-
Hoii kouuentpamuu (20 %, 40 %, 60 %, 70 %, 80 %), B kauecTBEe TUAPO-
(obHOro — padMHUPOBAHHOE M JIE30J0PUPOBAHHOE TO/ICOIHEYHOE MacJo.
W3Bneuenust punbTpoBaiy depe3 TPOMHOW CIOW Mapiu W pasJelisiud Ha
(ha3bl C TOMOIIBIO ACINUTEIHHON BOPOHKH.

st onpesenenus conepkaHus (GpIaBoHOMIOB B BOJHO-CIIMPTOBOH (aze
UCTIONIB30BANIM PEaKIHIo (hJIABOHOWIOB C XJOPUAOM amoMuHHMS. Onrtade-
CKyIO IUIOTHOCTh PAacTBOPOB M3MEPsUIM Ha crieKTpodoToMeTpe mpH JUIMHE
BonHbl 415 HM. Cozxeprkanue xjopoduiia B MacistHOW (ase onpenessm
MIpH JIMHE BOJIHBI 66315 HM.

Conepxanvie (JIaBOHOUAOB B BOJHO-CIIUPTOBOHM (Da3e BBIYHCISIN IO
dhopmyiie

C=m,-A,/3A,
rae m, — macca pyrusa B 100 M cTaHAapTHOTO pacTBOpa, T

A, — onTHYeCKas IIIOTHOCTh MCCIIEAYEMOTO H3BICUCHNUS;

A, — onTudecKas MIOTHOCTh CTAHAAPTHOIO PACTBOPA PYTHHA.

PesynbraThl npeacrasieHs! B Ta0u. 1.
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Ta6nuna 1. Conep:xkanue (pJ1aBoHOHI0B B BOHO-CIUPTOBOIi (haze

fr?;;e: T"E e 20 40 60 70 80

, /0

Onruueckas 0,428 0.496 0576 0.623 0,512
INIOTHOCTh

Konuenrpanus

¢naBoHOU0B, % L7 19 2,2 24 2,1

Ananuzupys coaepxkanue GpIaBoHOMIOB B BOJHO-CIIMPTOBOI dase B 3a-
BUCHMOCTH OT KOHLIEHTPAI[MH CIHPTA, YCTAHOBIICHO, YTO HAaUOOJbIICE M3-
BJICYCHUC Z[aHHOﬁ TpyHIibl l"I/II[pO(I)I/IHbHI)IX BEHICCTB AOCTUTIAaCTCA IpU HC-
MIOJIB30BAHUU 3THIIOBOTO criupTa 70%-HOI KOHIIEHTpaLuy.

[Ipu ompeneneHUN CTENEHU SKCTPAKIHUU XJIOPOQIIIa U3MEPSUId ONTHU-
YeCKHe IUIOTHOCTH MACIISIHOW BBITSDKKH, MONYYCHHOH IMyTeM SKCTPAKIHU
YHUCTBIM MAcJOM M MACIISIHBIX BBITSDKEK, HOJNYYEHHBIX C HCIOJIb30BAaHUEM
IByx(a3HbIX CHCTEM 3KcTpareHToB (Tabi. 2). B kauecTBe pactBopa cpas-
HEHUA UCIOJIb30BaJla YUCTOE MAcIo.

Copnepxanue xyopoduiuia B MaciasHoi dase paccunThiBaiy no Gopmy-
1e:

C=A-10000/944,5,
rae A — ontudeckas INIOTHOCTh pacTBopa mpu 663+5 HM;
944,5 — ynenbHbIH OKa3aTeNb MOTIOUICHHUs XJI0poduiuia mpu 663 HM.
PesynbTaThl OnpeieNieHNit TpeacTaBiIeHbl B Ta0M. 2.

Ta6nuna 2. Cogep:xanue xJiopopuiia B MacasHoi dase

Macno/20%|Macno/40%| Macio/60% Macno/70% Macno/80%
DkcrpareHT | Macno
CIIUPT CIupT CITUPT CITUPT CIUPT
Ommseckas |- np 0,106 0,120 0,253 0,327 0,261
IINIOTHOCTH
C, mr/n 1,01 1,12 1,27 2,68 3,46 2,76

W3 nannbIX Tabn. 2 BUIHO, 4TO HauOOJIEe MOJHO XJIOPO(HILT H3BJIEKa-
eTcsl He YHCTHIM MacjoM, a JABYX(a3HOH pa3HOINOJSPHON CHUCTEMOH, 4TO
corJlacyercst ¢ JIMTepaTypHbIMU AaHHbIMH. HamOosbimas skcTpakuust Ha-
OJroIaeTCsl IPU UCIIOJIb30BAaHUU B KayecTBE T'MAPO(WILHOIO KOMIIOHEHTA
70%-HOTO BOIHOTO PacTBOPA 3THJIOBOTO CIIUPTA.
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OkcTpakiys AByX(a3HOH CHCTEMON 3KCTPareHTOB IO3BOJISAET 3HAYH-
TEJILHO YBEJINYUTH BBIXO JUITO(UIEHBIX BEIIECTB U3 CHIPhs, HO C HE3HAYH-
TENbHBIM CHIDKCHHEM BBIXOJAa TUIPO(WIBHBIX COCIMHCHHH B BOIHO-
CIIUPTOBOM pacTBOp. B 4acTHOCTH, IPH HCIIOJIB30BAHUM B Ka4eCTBE IMAPO-
¢bumpHON (azel 70%-HOro BOJHO-CIMPTOBOTO PAacTBOpa HaOMIOAaeTCS Mak-
CHMaJIbHBIN BBIXOJ XJIOpOdHIIIa.

JIMTEPATYPA

1.UBanoBa, C. A. OcobeHHOCTH MaccornepeHoca JunopmibHeIX BAB npu sxcTparupo-
BaHUH CBIpbs IByX(as3Hoi cuctemoit skctpareHtoB / C. A. VBanoBa, B. A. Baumrreiin,
U. A. Kayxosa // Xumuko-hapmanestuaeckuii xkypuai. — 2003. — T. 37. — Ne 8. — C. 30-33.

2. Haiimymuna, JI. B. CnextpodoromMerpuueckoe HcciieoBaHHE XJIOpoduuia H ero
HPOM3BO/HBIX B 9KCTPAKTAX MENHCCHI JICKAPCTBEHHOM IPU UCIOJIb30BaHUM JBYX(ha3HON cHc-
Tembl pactBopureneii / JI. B. Haiimymmua, A. lO. Kapacesa, H. B. Yecnokos // Journal of
Siberian Federal University. Chemistry. — Kpacuosipck, 2012. — Ne 5. — C. 281-288.

3.Copokun, B.B. H3yueHune sKkcTparupyiomeid CocOOHOCTH OXHO- H ABYX(ha3HBIX
CHCTEM OKCTPAareHTOB JUIsl W3BJICYCHMS ()NIABOHOMIOB W3 TpaBbl KIEBepa JyroBoro /
B. B. Copoxun, B. A. Banmreiin, 1. E. Kapnayxosa // Xumunko-hapManeBTHYECKHIl XKyp-
Hai. —2008. — T. 42. — Ne 8. — C. 23-25.

V]IK 630:283.9:621.03976(476.4)

HAKOIIVIEHHUE LIE3Us1-137 B ITPUBAX U ATOJAX
BOPOHHHOBCKOI'O 1 BAPKAJIABOBCKOI'O IECHUYECTB
BBIXOBCKOI'O JIECXO3A

Anducona H. A.

Hayunwuii pyxogooumens — Cepzeesa H. H., kano. c-x. nayk, ooyenm

YO «benopycckas rocyJapCTBEHHAs! CEITbCKOX03IMCTBEHHAS aKaJAeMUsI»,
r. lopku, Pecriy6nika benapych

B pesynbrare aBapuu Ha UepHOOBUTbCKOM ADC 3arps3HEHUIO JJOITOXKHU-
BYIIMMH WU30TOIAMU II€3HsI, CTPOHIUS U TUTYTOHUS TIOABEPTIOCh 23 % Tep-
puTOpHUM CTpaHbl. PaguOHYKIWABI 3arpsA3HWIM Jieca, 0O0JOTa, CENBCKOXO-
3SHCTBEHHbIE YroJbsl. B 30HE pagMOAaKTUBHOTO 3arps3HEHMsT OKa3ajoch
oxouo 1,73 muH. Ta siecoB, niun 25 % yecHsIX yroaui pecryonuku. Ha mytn
pacIpocTpaHeHus PaJAHOaKTUBHBIX a3p030Jie Jiec OblII IPUPOJHEIM Oaphe-
POM, TI03TOMY JIECHBIE IIEHO3bI B 30HaX 3arpsi3HEHUS aKKyMYJIHMPOBAIIM 3HA-
YUTEJIBbHOC KOJIMYECTBO PaIUOAKTUBHBIX BI)I6pOCOB.

B Hacrosimee Bpemsi HanboJiee CyIIeCTBEHHOE BIMsHUE Ha K03 duim-
eHT Tepexofa 1e3usi-137 B KOMIOHEHTHI JIECHOTO I[eHO3a OKa3bIBaIOT pa-
TUAITMOHHBIA (akTop (TUIOTHOCTH 3arpsi3HEHUS TOYBBI), JIECOTHIIOJIOTHYC-
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ckuit paxkTop (TN yCIOBUH MECTONPOM3PACTAHUS Jieca), OMOJIOTHUSCKHUMA
¢akrop (uorenes, B, Ki1acc). ITH (HaKTOPbI OOBIYHO JISKAT B OCHOBE
IUTAHUPOBAHNUS JIECOXO3SIMCTBEHHBIX MEPOIIPUATHI B Jiecax Ha 3arpsA3HEH-
HBIX PaIUOHYKIIHIAMH TeppUTOpHsX [1].

Lenbto uccnen0BaHUsA SIBIATIOCH U3YUYEHUE HaKoIIeHus 1es3us-137 nec-
HBIMH SITOJJaMU ¥ TprOaMu Ha TeppuTopun beixoBckoro necxosa. B 3agaun
HCCIIeIOBAaHUH BXOAMIIO: ONpeAenuTs coaepxkanue Cs-137 B arogax u rpu-
0ax u paccuutath kodddunmentsr nepexona (KII) Cs-137 B rpubsI u sro-
JIBL.

Wzyyenune Hakomnenus: Cs-137 B sirofgax u rpubax JIeCHOTO 1ieHO03a Obl-
1o mpoeneHo B 2014 roxy B BoponnHoBckoM n BapkamaGoBckoM JeCHU-
yecTBax BbIXOBCKOTO JIecxo3a.

3aroToBKa JUKOPACTYIINX I'PHOOB M STOJ JOMYCKAETCsl TONBKO B Jiecax
C IUIOTHOCTHIO 3arpsi3HeHH MoYB Ie3ueM-137 no 2 Ku/km? ¢ 00s3aTeTbHBIM
MIPOBEJIEHUEM paJvallMOHHOrO KOHTpoJs [2]. Uepes 29 ner nmocne YepHo-
OBLTBECKOI KaTacTpo(sl comepikaHue 1e3usd-137 B rpubax u sAToAaX, MPOU3-
pacTaronMx Ha 3arps3HeHHOI 1ie3ueM-137 tepputopun BopoHHHOBCKOTO 1
BapkanaGoBCKOro JECHUYECTB, OCTAETCS BRICOKHM.

Boubiioe BiMsIHME Ha HAKOIUIEHHE PAJMOHYKIIHMIOB B Ipudax M srogax
OKa3bIBa€T MX BHUOBAs MPUHAIICKHOCTH. [IpoObI srog oTOMparoT exeroa-
HO B Hauaje ce30Ha cOopa, B HUX M3MEPSIOT yIeIbHYI0 aKTUBHOCTD 11€3Ms-
137 B moxpaseneHuy paJlalliOHHOTO KOHTPOJIS JIECX03a, 3aTeM MPOBOAST
00paboTKy ¥ aHAIN3 TIOJTyYEHHBIX PE3yJIbTATOB.

Conepxanne ne3usi-137 B sromax BopormHoBCcKoro n bapkamaboBckoro
JIECHUYECTB TIPe/ICTaBIeHO B Tabu. 1.

Ta6nuna 1. Cogep:xanue ne3us-137 B sronax Boponnnosckoro u bBapkanadoBckoro
JIECHHYECTB

- Jonycrtu- Cpennss
JIOTHOCTh Mast
Haumenosa- sArDA3HE- - yaenpHas K,
JlecHnyecTBO HUE TPO- P A aKTHB- Bx/xr/x
Hus, AKTUB- 2
TYKIUH Ku/x? HOCTE HOCTb, Bx/m
§ Bx/xr
Bx/xr
BODOHIHOBCKOE 3eMIITHHKA 2,00 185 84,5 1,42
P YepHuka 2,00 185 179,8 2,43
bapkanabosckoe 3eMIIIHUKA 2,20 185 155 1,90
YepHuka 2,00 185 211 2,90
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IIpoananu3upoBaB pe3ynbTaThl UCCIEAOBAaHWM, YCTaHOBWJIH, UYTO CO-
JepxaHue nes3us-137 B 3emsssHuKe BOPOHMHOBCKOTO JIECHUYECTBA COCTAB-
nset — 84,5 br/kr, B yepHuke — 179,8 BK/KT, 9TO HE MpEBHIIACT AOMYCTH-
Moro coxepkanust ne3us-137 (PAY-99 — 185 Bbx/kr) B necHsix siromax. Co-
nepxxanne 1e3msa-137 B 3emisHMKe bapkama®oBckoro JecHHYecTBa B
1,8 pa3 npeBrImaer cpegHee coxepkanue 1e3nsi-137 B 3emusHuke Boponu-
HOBCKOTO JlecHm4IecTBa (84,5 Bx/kr). B uepHuKke, cobpanHoii B bapkamabos-
CKOM IIleCHHYECTBe, coiepykaHue 1e3ms-137 cocraBmsger 211 Bx/kr, dgrto
oyt B 1,2 pa3a mpeBbILIaeT AOMYCTHMOE cofepxanue nesusa-137. Ilpo-
aHaIM3UPOBAB 3HaUeHHs KOA(PQUIIMEHTOB Nepexo/ia B Aro/bl HCCIETyeMbIX
JiecHU4ecTB, ObuT0 ycraHoBieHo, yto KIT nesnsi-137 y yepHuku, coOpaHHOM
B BOpPOHHMHOBCKOM JieCHUYECTBE, COCTaBIsET 2,43 BK/KF/KBK/MZ, a 3eMJi-
Hukn — 1,42 B/kr/kbi/m?. KIT u1st 4epHUKH, IPOM3PACTAIONIEH HA TeppH-
Topun bapkanabGoBCKOro JIeCHHYECTBa, HAaWOOJBIIMI W  COCTaBISET
2,9 Br/kr/kBr/M>.

Conepxanne 1ie3usi-137 B rpubax BoporuHoBckoro u bapkamaboBckoro
JIECHUYECTB TIPECTABICHO B Ta0I. 2.

CorlacHO pe3ynbTaTaM HCCJICAOBAHUH, MIPEACTaBICHHBIX B Ta0I. 1, ObI-
JIO YCTaHOBJICHO, YTO MaKCHMAaIlbHOE cozepkanue ne3us-137 B rpudax Bo-
POHMHOBCKOI'O JIECHUYECTBA MpHU IUIOTHOCTU 3arpsizHeHus 192.4 kBbr/M?
(5,20 Ku/km?) y moxoBuka — 1430 Br/kr, uro npessimano PJIY (375 Br/kr)
B 3,8 pasza.

Ta6mnuna 2. Conep:xanue ne3us-137 B rpudax Boponnnosckoro u bapkanagosckoro

JIECHHYECTB
JHomyc-

IInor- THUMast Vnens- Kn

HaumeHnoBanue HOCTR YRGB Hai EK/K’F
JlecHmuecTBO Keapran | 3arpsi3- Hast AKTHB-

MPOYKIUH /xbK/

HEHus, AKTUB- HOCTb, 2

Ku/km? HOCTb, Bx/kr M
Bx/kr

JloxeBuKn 201 5,20 370 40 0,2

MoOXOBHKH 201 5,20 370 1430 7,43

Boponunosckoe | ['py3au depHsie 201 5,20 370 302 1,56
TonGepe3oBuKH 256 5,20 370 132 1,69

JIncnukn 201 5,20 370 40 0,2

TonGepe3oBuK 30 3,50 370 665 513

MoX0BHUKH 59 4,30 370 1162 7,3

Bapkanabockoe CBIPOCKKU 59 4,30 370 1497 94
JIucuuku 96 5,50 370 1430 7,02

Benbie rpuds 97 5,10 370 1361 7,21
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Hammensiee conepxanue 1e3nsi-137 oTMEUEHO y JOXKACBUKA U JICHY-
ku — 40 Bbr/xr. Cogmepkanme me3us-137 B Tpy3me 9epHOM COCTaBILLIO
302 bx/kr, a y moxbepe3oBuka — 132 BK/KT, ipu TOM e TIIOTHOCTH 3arpsi3-
HeHms1. MakcumanbHOe conepikanue 1e3ust-137 B rpudax bapkamaboBckoro
JIeCHHYCCTBA [IPU ILIOTHOCTH 3arpsHenus 159,1 kbr/m? (4,30 Ku/km®?) 6GbI-
JIO OTMEUYCHO y CHIPOCIKKHU U cocTarisuio 1497 Br/kr, uto mpebimano PJIY
B 4 pa3a. HaumeHsIee conepxkanue 1e3us-137 mpu MIOTHOCTH 3arps3He-
mus 129,5 kbx/M’ (3,5 Ku/km?) oTmedeHo y moaGepesosnka — 665 Bi/kr.
Opnaxo naHHOe conepkanue npesbimaet PIY B 1,8 pas.

Takum o0Opa3zom, comepkanue Le3us-137 B JeCHBIX rpubax M sArojax,
MIPOM3pacTaONINX Ha TeppuTopuu BopoHmHOBckoro u bapkarzaboBckoro
JICCHAYECTB, HE yIOBIeTBOpsieT TpeboBarmsam PJ[Y-99.

JIMTEPATYPA

1. Jlec. Yenosek. YepHoObUIb. (JIecHble 5KOCHCTEMBI 1OCE aBapuu Ha YepHOOBUIBCKOI
ADC: cocTosiHUE, IPOTHO3, PeaKIUs HacelIeH s, yTH peabmmuranmu) / B. A. Unartses [u 1p.];
moj obut. pen. B. A. Unatbea. — [omenb, 1999. 454 c.

2. Meropiika OpraHH3allMK U BEICHHUS PaAHallMOHHOTO MOHHTOPHHTA B jecax. — MHUHCK,
2001. - %4 c.

YK 636.087:574

9KOJOI'NMYECKUE ACHHEKTbI IPUMEHEHMUS ITUIIEBBIX
JOBABOK

Benoycos H. M., Kosanés B. C.

Hayunwiii pyxosooumens — Koeanéea H. B., kano. c.-x. nayk, ooyenm
YO «benopycckas rocyAapcTBEHHas! CEILCKOXO03SHCTBEHHAS aKageMusy,
r. l'opku, Pecriy6nka benapych

Hanuuue B MpoOAyKTax TOKCHYHBIX IHIIEBBIX J100ABOK WIIM He 00Jja-
JIAIOLIMX MOJIE3HBIMU (PU3MOJOrMYECKMMHU CBOMCTBAMU SIBJISIETCS OJHOW U3
HanOoJee CyleCTBEHHBIX MPUYWH, YTPOKAIOIMINX 3I0pPOBBIO YenoBeka. Ec-
TECTBEHHO, YTO 3Ta MpobieMa, Kacaromascs Kak TPaJUIHOHHbIX, TaK U HO-
BBIX IPOJYKTOB IHUTaHMs, CTaja HEOTHEMJIEMOW YaCThIO HCCIIEJIOBaHUI B
001acTy MUTaHUS BO BCEM MUpE.

VYTrpo3a 310pOBbIO YEJIOBEKA CO CTOPOHBI MHUIIEBLIX JOOABOK B MPOIYK-
Tax MUTAHMS NIPUBENIa K TOMY, 4TO BcemupHas opraHuzaunusi 31paBooxpa-
nernust (BO3) u apyrue MexayHapoIHble OpraHM3alli BOT yxe Ooiee 55
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JICT YCWJICHHO 3aHMMAIOTCS 3TUMU MPOOJIEMaMHK, a OpTraHbl 3[[paBOOXpaHe-
HUSI MHOTHX TOCY/IapCTB CTPEMSTCS] KOHTPOJIMPOBATh MUIICBEIC T00AaBKU Ha
06€e301acHOCTb.

Kommurer skcniepros BO3 mo mumeBsiM 1006aBKaM Ha MOCIETHIX COBE-
IIAaHUSAX BHEC PEKOMCHIAIMIO O TOM, YTOOBI MPEICTABICHHUE PE3yIbTaTOB
KPaTKOCPOYHBIX H JOJITOCPOYHBIX MCCIIETOBAHUN B JAJBbHEHIIIEM COIPOBO-
KTAJIOCh OJHOBPEMEHHBIM NPEICTABICHHEM COOTBETCTBYIOIINX JaHHBIX
MIOJYYCHHBIX B OMBITaX Ha Pa3JIMYHBIX BUIAX )KUBOTHBIX, a TAKXKE M Ha JIFO-
nsx. Ilpu aTom KoMuTeT ykasbIBaeT Ha I€JI€CO00Pa3HOCTh M3YUCHUS TOK-
CHUYHBIX TMapaMEeTPOB B OCTPHIX OMBITAX Mepej] HauajJoM KPaTKOCPOYHBIX U
JIOJITOCPOYHBIX HCCIIEJIOBAHUM, MMOCKOJIBKY PE3YNIbTaThl TAKMX OMBITOB MO-
TyT UMETh OOJBIIOE 3HAYCHHUE TPU TUIAHUPOBAHUU TIPEJCTOSIIUX UCCIEN0-
BaHuil [147]. B Mupe HacuuTHIBaeTCS OTPOMHOE KOJHYECTBO PA3JIMYHBIX
COCTUHEHUH, 00JIbIIAs YaCTh KOTOPBIX CHHTE3MPOBAHA XUMUYCCKUM ITYTEM,
MIO3TOMY OHH SIBIISTIOTCS IY>KePOJHBIMHE JIJIs HAIlIeTO OpraHu3Ma. B HacTos-
miee BpeMsl OHU 3aHUMAIOT JIMAUPYIOMIYIO TIO3UIUIO M SBISIOTCS HEOTHEM-
JIEMBIMH KOMIIOHEHTaMU PEIeTTyp.

AKTyaTbHOCTh OOBACHSCTCS TE€M, YTO OOJBIIMHCTBO TaKMX HO0ABOK HE
HUMeeT, KaK MPaBHiIo, MUIIEBOTO 3HAYCHU, TaK KaK HE SBISICTCS IDIaCTHYC-
CKMM MaTepHalioM JJIsl OpraHu3Ma 4yelnoBeka. VX mpuMeHeHue U coaepxka-
HUE B TOTOBOH MPOJYKIIUH TPEOYIOT CTPOTOM perJaMeHTallli U CTIeIUalb-
HOTO KOHTPOJISI.

[TumieBsie 106aBKK — 3TO HE M300pPETEHHE HAIIETO BHICOKOTEXHOJIOTHY-
Horo Beka. Couib, cOJla, MPSHOCTH U3BECTHHI JIIOJSIM C HE3allaMsATHBIX Bpe-
MeH. Ho BOT moANMHHBIN paciBeT UX UCNOIb30BaHUs Havyaics B XX Beke —
BeKe MUIIEBOW XuMuu. [IpiMeHeHne 100aBOK POCIO C pacIIUpeHUEM 3Ha-
HUW ¥ COBEPIIEHCTBOBAHUWEM TEXHOJIOTUU MPOU3BOJICTBA MPOJLYKTOB MUTA-
HUs. DTOMY CIIOCOOCTBOBAJIO U 00Iee U3MEHEHHE 00pa3a KHU3HH.

C UX OMOIIBIO YAAJIOCh CO3JaTh OOJBIION aCCOPTHMEHT AICTHTHBIX,
JOJITOXPAHSLIMXCA U MPU 3TOM MEHee TPYIOEMKHX B MPOU3BOJICTBE MIPO-
IykTOB nuTaHus. CerojHs MOKHO Ha3BaTh €lle HECKOJbKO MPUYHH LIHPO-
KOT'O MCIIOJIb30BaHUS IMUIIEBLIX J00aBOK:

- COBpEMEHHBIE METOJIbI TOPTOBJIH B YCIOBUSIX MEPEBO3a MPOIYKTOB ITH-
TaHUs Ha OOJBIIHNE PACCTOSIHUSI, YTO OMPEISTHIO HEOOXOIUMOCTh YBEIHU-
YEHUsI CPOKOB XPAHEHHS,

- pa3nu4us B MHIUBUAYATHHBIX TPEOOBAHHIX COBPEMEHHOTO MOTPEOH-
Tens K MPOAyKTaM MUTAaHMs, BKIOYas WX BKYC, MPUBJICKATEILHBIN BHEII-
HUHN BUJ, HEBBICOKYIO CTOMMOCTB;
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- yCWICHHE TEHICHIUH Pa3BUTHS 3AOPOBOTO MHUTaHMA (POCT MPOU3BOJI-
CTBAa HU3KOKAJIOPUHHBIX MPOAYKTOB C IMOHIKEHHBIM COJIEPKAHUEM caxapa,
KHpPa, TUETUUECKOTO M JICYEOHOr0 Ha3HAUEHMS, HO 0OIaJaroluX TEMH JKe
BKYCOBBIMH JIOCTOMHCTBAMH, YTO M TPAJUINOHHEIC).

Xo4Yercst OTMETHUTB, UTO Oyiarojapsi HOBEHIIMM pa3paboTkaM COBpeMEH-
HBI€ TIPOAYKTHI IUTAHUS CIIy>KaT CPEACTBOM NPO(UIAKTHKH U 3aIIUTHI OT
omacHbIX Oone3Hell. Tak, yluiy B IMpoIioe XeiHn03, aHryIspHbIH CTOMATHUT,
[JIOCCHUT, CeOOpEiHBIN IepMaTHT, KOHBIOHKTHBHUT M KEPAaTHUT, CBSI3aHHBIC C
HelocTaTkoM BuTamuHa B2 (puboduaBuna) — xpacurens E101; munra,
oOycnosnenHas aepunntom ButamuHa C (acKOpOMHOBOW KHCIIOTBHI) — aH-
trokcugant E300; ManokpoBue, NpUYMHON KOTOPOTO SIBISIETCSI HELOCTATOK
ButamuHA E (Tokodepona) — anTrokcumant E306.

A OuotexHonorn4eckas kommauws Intralytix mpemmoxwia Mcroib3o-
BaTh B Ka4eCTBE MHINEBHIX JOOABOK BHPYCH. JTO HOY-Xay MO3BOJIUT CIIpa-
BUTHCSL CO BCIIBIIIKAMHM TaKOTO OMNACHOTO 3a00JIeBaHMs, KaK JHCTEPHO3,
KOTOPBIM, HECMOTpPSI HA BCE YCWIMs CaHUTapHBIX BpayeH, Toapko B CLIA
€XKEroJHO YHOCHUT ku3HU nopsaka 500 yenoBek. buosoramu Obul co3nan
KOKTeWIb M3 6 BHPYCOB, TyOWMTEeNbHBIX Juisi Oakrepunu Listeria
monocytogenes, HO abcomoTHO 6e3omacHbIX i yenoBeka. B CHIA yxe
paspenieHa 06paboTka UM BETYHHBI, XOT-IOT0B, COCHCOK, KOJ0ac U APyrux
MSICHBIX MTPOAYKTOB.

CoryacHO ompezaeneHn0 BceMupHON opraHu3anuyl 31paBOOXpaHEHHS
(BO3) mox mumeBbMH 00aBKaMHM MOHMMAlOT XUMHYECKHE BELIECTBA H
TIPUPOJTHBIE COEIMHEHNs, KOTOPbIe caMH 110 ceOe He yImoTpeOIsIFoTCs B ITH-
11y, a J00aBISAIOTCS B Hee JUIsl yIyYIIeHHUs] KadyecTBa ChIPhbsi U TOTOBON TPO-
JAyKIuU. MexayHapoJHO! opraHus3anyeil Mo MUIleBbIM NPOIyKTaM U CEllb-
ckomy xo3siicTBy (PAO) mpu OOH cocTaBieH CIHCOK MUMIEBBIX T00aBOK
¢ uH(popMaIme 0 WX BO3MOXKHOM Bpene. Bce 3Tm maHHBIE HOBEAEHBI 10
CBEACHUS MPOU3BOJAUTEIECH MPOAYKTOB, OJJHAKO AaHHAs HH(OPMAIHSI HOCUT
TOJIKO PEKOMEHIATEIbHBIA XapaKkTep.

Jns uccienoBaHusl COAEPIKAHMUS TMHUIIEBBIX J00ABOK OBUIM OTOOpPAaHBI
HEKOTOpBIE TPYMITBI MPOJOBOJIBCTBEHHBIX TOBApOB: 0€3aJIKOTOJBHBIE Ha-
ITUTKY, KOJIOACHBIE M3/ENHA, CyXapuKU M YMICH. M3 Ge3aIKOTONBHBIX Ha-
UTKOB n3y4aics «Fresh oranga», KOTOpBI HMeeT B cocTaBe: BOJY NMUThE-
BYIO IOJITOTOBJICHHYIO, COK SI0JIOUHBIH KOHIICHTPUPOBAHHbIH OCBETIICHHBIMH,
peryJaTop KMCIOTHOCTH — kucinoty auMoHHyto (E330), apomatuszarop Ha-
TypajbHBIH «AIENECUHY», TOACIACTUTENh KOMOMHUpPOBaHHBIN «ChaauH
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200A» (auenscynbpamkanus (E950), acnapram (E951), muknamar Hatpus
(E952), caxapunar narpus (E954)), koHcepBaHThI — OeH30aT Hatpus (E211)
u copbat xamus (E202), kucnora ackopbuHoBas (Buramut C). M3yuus map-
KHPOBKY, MOXKEM JIaTh XapaKTEPHUCTHKY MHIIEBBIM J0OAaBKaM, YKa3aHHBIM B
0€3aIKOT0JIbHOM HaIUTKE.

E202 — copbart kanus (CgH;KO,), Haxomur nprMeHeHne B TIPOU3BOICT-
B€ CBIPOB M KOJOACHBIX M3/CIHI BCIIEACTBHE CBOSH OCOOCHHOCTH OCTaHAB-
JUBATh POCT IUICCHEBHIX rpuboB. Tarke koHcepBaHT E202 mobaBigror B
TECTO MPH MPOU3BOJICTBE PHKAHOTO Xjieba ISl MpeJoTBpalleHus] 00pa3oBa-
HUSI Ha TIPOJYKTE MEJIOBOH IUIECEHH, B Ka4eCTBE KOHCEPBAHTA B IIOKOJIA-
HBIX U KOHAMTEPCKHUX M3JEIHSIX, IPU KOHCEPBUPOBAHUU OBOLICH M COKOB.
Kpome Toro, ucnosib3yercsi B KauecTBe KOHCEpBaHTa B MPSHBIX M KHCIBIX
coycax BOCTOYHOHW KyXHH, YacTO BCTPEYaeTcsi B MaprapuHe, MaioHese,
KOJIOACHBIX HM3JIENUSIX, KOMMICHOCTSX, PKEMaX, COKaxX, 0e3aJIKOrOJIbHbIX Ha-
MIUTKAaX, BUHE, CaXapHBIX ¥ MYYHBIX KOHIUTEPCKUX U3EIUSIX.

E211 - Oen3oar HaTpus — COCOWHEHHEC OCH30WHOW KHCIOTHI
(NaCgHsCO,). IIupoko mpuMEHsETCsl B MUIIEBOM MPOMBIIIIEHHOCTH B Ka-
yecTBe KOHCepBaHTa. [IpH yBeTMUYEHHBIX 103aX SIBISETCS CHIIBHBIM KaHIIe-
poreHoM. benszoat Harpus obnanaer cBoiicTBaMM aHTHOMOTHKA U YCHIIUTE-
151 uBeta. Berpeuaercst B coycax juist 6apOexio, pecepBax, COeBbIX coycax,
(GpYKTOBBIX JApaxke, JIEACHIAX W Np. BhI3bIBacT ajjiepruueckue peakiyu.
Bpennsie cBoiicTBa ycunuBatorcs B codeTanuu ¢ E102 (TaptpaszuHom).
benszoar HaTpusi MOXKET MOBPEXAaTh BakHylo obmacts JJTHK B MuTOXOHI-
pUSIX M BBI3BIBATh cephe3Hoe noBpexaeHue JJHK B memom.

E330 — mumonnas kucnora (C3HgO;) — HATypalbHBINA WM CHHTETHYE-
CKMI aHTHOKCHIAHT. Y4YacTByeT B oOMeHe BemiecTB B opranm3me. Cama
KHCJIOTa W IUTPAT HATPUs IIMPOKO HCIIONB3YIOTCS B IHIIEBOW IPOMBIII-
JICHHOCTH JUIsl IIPOM3BOJICTBA HAIIMTKOB KakK BKycoBas J00aBKa M KOHCEp-
BaHT. [MeeTrcst BO BceX (PPYKTOBBIX U OBOIIHBIX COKaX, KOHAMTEPCKHX W3-
JIETIUSAX, COKOCOJICPIKAIINX HAITUTKAX.

E950 — anecynsdam kamus (C4H,KNO,S) — GeskanopuidHblid UCKycCT-
BEHHBII nojicnacTutenb. Arecynbdam kamus B 200 pa3 cramnie 0ObIKHOBEH-
HOTO CTOJIOBOTO caxapa. ComepKUT METHIIOBBIA A(Hp, KOTOPHIH yXyAmaer
paboTy cepaeYHO-COCYIMCTOW CHCTEMBI, M aclapOTreHOBYIO KHCIOTY, OHA
OKa3bIBaeT BO30YXKJarollee IeHCTBHE HAa HEPBHYIO CHCTEMY M MOXET CO
BPEMEHEM BBI3BAaTh NIPUBHIKAHNUE.

E951 — acmapraM — MCKYCCTBEHHBIH ITOICIIACTHTE b, 3AMCHHUTEIb Caxa-
pa. AcriapTaM B OpraHu3Me 4eJjoBeKa pacnagaeTcs Ha 1B aMUHOKHUCIOTHI 1
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METAaHOJ (IPEeBECHBIH CIUPT). AMHUHOKHCIOTHI SBISIOTCS COCTaBHOW da-
CThIO O€NKa M He TOJIKO HE OMAaCHBI, HO JaXX¢ HEeOOXOIMMBI OpPTraHH3MY.
MeTaHON k€ SBIAETCS TOKCHUYHBIM BEIIECTBOM M BBI3BIBACT CIIETIOTY M
CMEpTh MPH YIOTPEOICHUN B CPAaBHUTEIBHO HEOONBIINX J03aX. AcmapraMm
MIPUMEHSETCS B OCHOBHOM B HM3KOKAJOPUHMHBIX NMPOAYKTAaX M HAIHUTKAX
BMecTo caxapa. [ImmeByio no6aBky E951 MokHO BCTpeTHTh B Oe3aiko-
TOJBHBIX HANWTKaX, >KEBAaTEJBHBIX PE3UHKaX, JIeACHIaX, KOHIUTEPCKHUX
H3JENUsX.

E952 — nuknaMoBasi KUCIIOTa U €€ HaTPUEBbIE, KAINEBbIE U KaJIbLIUCBbIC
comu (CgH1,S3NNaO). 3amenutens caxapa. [lukmamar — CHHTETHYECKHI
XUMHKAT, UMeET clagkuidl BKyc, B 200 pa3 mpeBbIIAIOIMIMK CIa0CTh caxa-
pa, HCIONB3yeTcsl KaK HCKYCCTBEHHBIN mojcaacTuTellb. OTHOCHTCS K Belle-
CTBaM, 3alPEHICHHBIM K HCIIOJNIF30BAHHIO B MPOJYKTaX MUTAaHHUS YEIIOBEKa,
MTOCKOJIBKY SIBIISCTCS] KAHIIEPOTEHOM, BBI3BIBAIOIIUM PAKOBYIO OOJIC3HB.

E954 — caxapuH, HaTpueBas colb caxaphHa, KaJHeBas COJb CaXapHHa,
kanbieBas coipb caxapuna (C4H4KNO,4S) — GecriBeTHbie KpUCTAIIBI ClIa-
KOT0 BKyca, MaJlopacTBOpHUMBIE B Bojie. «CaxapuH», KOTOPBIA peannusyercs
B TOPTOBOM CETH, MPEACTABIsAECT COOON KPUCTAJUIOTHIPAT HATPUEBON COJIH,
koropas B 300-500 pa3 cnamie caxapa. B HacTosiee BpeMs MHIIEBOE UC-
MIOJIb30BAHNE CaxapuHa CUIBHO COKPAIEHO, TaK KaK OH JaeT He OYECHb MPH-
SITHBIM METAJIJIMYECKUNA MTPUBKYC.

Uuricel ¥ CyXapuKd COIEp)KaT OTPOMHOE KOJIMYIECTBO KaHIICPOTCHOB.
st Toro 4ToOBI KapTOIIKa XpycTesa, He TIOPTIIAch U ObllIa BKyCHAs, B Hee
JO0ABIISIOT OTPOMHOE KOJIMYECTBO BEHIECTB, H B TOM YHCIIC TIyTOMAT Ha-
Tpus (E621), T. €. ycunurens BKyca. ITO 0COObIN BUJI MUIIEBON BKYCOBOU
HapkomaHuu. Celiuac BKyC YHMIICOB MEHBIIIE BCETO HATIOMUHAET HACTOSIIUN
kaprodens. Ha mepBeIii B3Msg B cyxapukax HET HUYETO CTPAIIHOIO, IMOA-
CYIIEHHBIH XJIe0 — MCKOHHO PYCCKHH MPOIYKT, HO HIEAPO MPHUCHITAHHBIN
KOHCEpPBaHTaMH W pa3feIUTEIsIMHA, COBPEMEHHBIE CYXapHKH IproOpenn
HOBOE, HeOe30IacHOe IS YeI0BEKa CBOHCTRO.

Takum 00pa3oM, B COBPEMEHHBIX YCIOBUSX JKH3HH IHIIEBBIE JOOABKH
HaXOJAT 0COOCHHO MUPOKOe MpuMeHeHHe. OCHOBHBIE IIeTH BBEACHUS UX B
MIPOAYKTHI HUTAHUS MIPEyCMaTPHUBAIOT:

- COBEPIIIEHCTBOBAHHE TEXHOJIOTHH NPOU3BOJCTBA MPOAYKTOB MUTAHNUS;

- COXpaHEHHE U YIy4llICHUE OPraHOJIENITUYECKUX CBOICTB, MUTATENIbHOM
LEHHOCTH TOTOBOT'0 U3JEIUsL.
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C mpou3BOACTBEHHO-TEXHOJIOTMYECKOW TOYKH 3PEHHMs, OOJBIINHCTBO
J00aBOK CYIIECTBEHHO YJIYYIIAalOT CBOHCTBA CHIPhS M 9KOHOMHYECKHE TO-
KazaTenu npon3BoacTBa. C MEIWKO-CaHWTAPHOM TOYKH 3pPEHHUSI, MHOTHE
MTUIIEBbIe JOOaBKU (OCOOCHHO MCKYCCTBEHHBIE) PacCMaTPUBAIOTCA KaK HC-
TOYHHK HEM30EKHOTO TOBBIMICHNS PUCKA HEOIArONMPHUATHOTO BO3AECHCTBHSA
Ha YelIOBEKa. be30macHOCTh M KOHTPONIb 332 KAa4eCTBOM CEIBbCKOXO3SHCT-
BEHHOTO CBHIPbsI M MUIIEBBIX ITPOAYKTOB BXOJHT B MEPEUCHb IPHOPUTETHBIX
HanpaBJICHUH pa3BUTHSA HAYKH U TEXHUKH B cepe MPOU3BOJCTBA CEIBCKO-
XO35IICTBEHHOI'O CBIPBSL.
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OLIEHKA UHBEHTAPU3AIINU OTXOJ0B MTPON3BOACTBA
HA NPEANPUSATHN OAO «BOPHCOBCKHUI MOJIOYHBIN
KOMBHUHAT»

Boxmun A. C.

Hayunwuii pykosooumens — Illamamynsckaa E. B., cm. npenodasamens
BI'Y um. I1. M. Mameposa,

r. Butebck, Pecniybnmka benapychb

[MpoGnema orxonoB MHororpanHa. C OXHOH CTOPOHBI, OOJBLIIMHCTBO
BHJIOB OTXOJOB MOXHO paccMaTpHBaTh KaK BTOPUYHBIC MaTepHAJIbHBIC U
SHEPreTUYECKHe PEecypChl, AJsl MCHOJIBb30BaHMS U TNEpepabOTKH KOTOPBIX
HUMEIOTCSI COOTBETCTBYIOIIME TEXHOJOTHH, C APYroil CTOPOHBI, — KakK 3a-
TPSI3HUTENN aTMOC(EPHOTO BO3/yXa, BOJHBIX PECYpPCOB, IOYB, PACTUTENb-
HOCTH B CHJTY MX TOKCHYHBIX U IPYTHX OMACHBIX CBOUCTB [1].

CoBpeMEHHBIE OYHCTHBIE COOPYKCHHS ITO3BOJSIOT O0E3BPESKUBATH HE
6onee 40 % 0TXOIOB, 00PA3YIOMIMXCS B BUJIC CTOKOB, & OCTAIBHBIC MOCTY-
MarloT B 03epa, peKu U MOps BooOIne 6e3 ounucTku. K 3TUM oTX0maM exe-
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TOAHO MO0ABIAIOTCS MIJUIMOHBI TOHH CMBIBAMBIX C TIONEH B BOIOEMBI
yIOOpEeHUH, MEeCTHIUIO0B, TePOUIUIOB M JPYIMX XUMHUYCCKUX BEIICCTB,
MMOYEMY-TO Ha3BIBa€MBIX «CPEICTBaMU 3aIIUTHI pacTeHMit». M3-3a mepena-
CBIIIEHHOCTH UMM CEJIbCKOXO03SHCTBEHHBIX YTOAMI (a BpeAUTENIH ypoKas K
HUM TpucrocoOmmmcs) B Onochepe oHH 00pa3ylOT XUMHUUECKYI0 OOMOY
3aMeJICHHOTO AEHCTBUS, MOCTENIEHHO YHUUYTOXAIOILIYIO BCE XKHBOE, B TOM
YHCIIe U YeIOBeKa.

3arps3HEHUE OKpYJKarollel cpeabl OTXOAaMH IPOU3BOICTBA U HOTpPeO-
JICHUA W, B TIEPBYIO OYEpEIb OMACHBIMH OTXOJAaMH, B HACTOSIIEEC BpeMs
SIBIISICTCS OJTHOM M3 HanbOJiee BaYKHBIX U aKTYaJIbHBIX SKOJIOTUYECKUX MPO-
omeM.

Lenp paboThl — OLIEHKA MHBEHTApU3allMU BCEX BUJIOB OTXOJOB MPOM3-
BOJICTBA ¥ MOTPEOJICHUS, O0PA3YIOIINXCS B MPOIIECCE IEATSIFHOCTH MPE-
TIPUATHS.

MartepuanaoMm s HaCTOSILEr0 MCCIEIOBAaHUS MOCTYXHUIN aKThl HHBEH-
Tapuzauuu oTxojoB mpousBoicta 3a 2011 r. OAO «bopucoBckoro Mo-
JIOYHOTO KOMOWHATAa.

MeTonpl WCCIEeNOBaHUS: CTaTUCTHYECKHUH, CPaBHUTEIHLHO-COITOCTABU-
TEIbHBIN U METOJ| aHAJIU3a.

B xopme Hamrero mccienoBaHus OBUIH MPOAHAIM3UPOBAHBI TaHHBIC WH-
BeHTapu3airoHHoro oocienoBanust OAO «boOpHCOBCKOr0 MOJOYHOTO KOM-
OWHATa» HA TEPPUTOPUHU MPOMILIOMIAAKH (BKIIOYAs MPOU3BOJICTBCHHBIC U
aJMUHHUCTpATHBHBIE MTOMetIeHus1). Hamu ObutH paccMOTpEHBI KJIacChl 00pa-
3YIOMIMXCSI OTXOOB IPOU3BOCTBA M MOTPEOIICHHUS HA UCCICAYEMOM TIpe-
MIPUSITHH U OBLTU BBISIBJICHBI OTXOIbI IEPBOTO, TPETHETO U YETBEPTOTO Ki1ac-
COB OMACHOCTH.

Bcero Ha mpennpusitun 3a rojg obpasyercs 141,889 1/ronm oTxom0B, B
TOM YHCIIE TepBOro kiacca omacHoctd — 2,68 1/rox (1,89 %), Tperbero
knacca onacHoctu —10,685 1/rox (7,53 %), 4eTBepTOTO KiIacca OMacHOCTH —
40,749 1/rox (28,72 %) u 87,775 1/ron (61,86 %) HeonacHbix 0TX0/0B. U3
HUX 72,623 1/Ton (51,623 %) MOIIEKHUT 3aXOPOHEHHUIO Ha MTOJTUTOHE.

OTX0Ipl MEpPBOrO Kiacca OMAaCHOCTU (CaMble TOKCHYHBIC) IOJUICHKAT
00€3BpEeKNBAHMIO B CIIEIIMATH3NPOBAHHBIX 0OBEKTAX.

Takum oOpa3oM, coBceM Manas 4yacTh OTXOJOB (0Koio 2 %) mpeanpu-
SITHS. OTHOCHUTCS K TEPBOMY Kiaccy omacHocTd. CiemyeT OTMETHTh, YTO
3HAYMTENbHAs H0Js 0TX0noB (Oomee 60 %) MpUXOMUTCS MMEHHO Ha He-
OTacHBIE OTXO[BI, a 3HAYWT, B HAUMCHBIICH CTENCHH BIHSAIOT HA OKPY-
HKAIOIYIO CPELy.
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B nanHo#t pabote ObLT TpoBeneH 0030p HOPMATHBHO-TIPABOBBIX JOKY-
MEHTOB 3aKOHOJaTeNnbcTBa Pecnyonmuku benapyck B obimactu oOpaiieHus ¢
omacHBIMHU oTXonamiu [2, 3]. V3ydeHBl METOABI ONpeneIeHns Kitacca omac-
HOCTH OTXOJIOB IUIsI OKpY’KaloIieH MPHUPOIHOM Cpelpl, TpeOOBaHUS K pas-
MEIICHUIO ¥ TPaHCIIOPTHUPOBKE OIMACHBIX OTXOJOB, METOABI OIPEACICHHUS
HOpPMATHBOB 00pa30BaHUS OTXOIOB.

Ha umccnemyemom oOBekTe SKOJIOTHUECKas OE30MaCHOCTh, OXpaHa OK-
pyXaromei cpeipl — HEOThEMIIEMBIH DIIEMEHT NEATCITFHOCTH W OIUH W3
CTpaTeFI/I‘IeCKI/IX HpI/IOpI/ITeTOB.
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ONPEJEJIEHHUE KAYECTBA BO/Ibl B PEKE 3AITATHAS
JABUHA C HUCIIOJb30BAHUEM BUOTHYECKOI'O MHJAEKCA
BYAUBHUCCA

Bouko E. A.

Hayunwuii pyxosooumens — Hllamamynwvckan E. B., cm. npenodasamens
BI'Y um. I1. M. Mamepoga,

r. Butebck, Pecniybnvka benapychb

s Toro 9TOOBI COXpaHUTh, cOepedb M MPUYMHOXHUTH peuHoe Oorarct-
BO CJEIyeT 3HaTbh, CKOJIBKO €TI0 y HaC U B KAKOM OHO cocTostHuH. OT 3K0J10-
THYECKOT'O COCTOSIHUSI PEKH 3aBHCHT 37J0POBBE M KAa4eCTBO JKHU3HH Hacele-
Husl. Pexu SIBISIOTCS OCHOBHBIM MCTOYHHMKOM XO3SIIICTBEHHOI'O MUTHEBOTO
BOJIOCHA0)KEHHSI TOPOJIOB M HACEIICHHBIX IyHKTOB. [Ipn 3TOM BaskHOE 3KO-
JIOTO-TUTHEHUYECKOE 3HA4€HHE, Hapsly C XMMUYECKHMM U MHKPOKOMIIO-
HEHTHBIM COCTaBaMH BOJIbl, UMeET OMOTHYECKHUIT COCTaB COOOIIECTBA.

AHTpONOreHHas [eATeIbHOCTh YEIOBEKa MPUBOJUT K PA3IHMUHBIM HU3-
MEHEHHSM B BOJHBIX HKOCHCTEMaX, YTO OTpa)kaeTcsi U Ha OOIIeM CcOCTOs-
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HHUM PA3IHYHBIX 3KOJIOTHYECKHUX I'PYIH BOAHBIX OpraHu3MoB. OnpenennTsb
Ka4eCTBO BOABI METOJOM OMOWHIMKAIIMK HECIIOXKHO, AT 9TOTO HeobOs3a-
TEJIbHO TPOU3BOJNTH CIIOXKHBIE M JOPOTOCTOSIINE XMMHUYECKHE AHAJIN3BI.
Heobxoarma TONBKO COOTBETCTBYIOIAsl MOATOTOBKA. TakuMm oOpazom,
OLIEHKa COCTOSIHMSI KayecTBa BOJIBI, a TAKXKE OMUCAHHE M OLIEHKAa OHOJIOTH-
YEeCKOro pa3HO0Opasusi pa3sIMuHBIX HKOJOTHYECKHX TIPYII, YCTOWYHBOCTD
MIPECHOBOJHOTO BOJOEMa B CBSI3M C COCTOSIHHEM OKpY’Karolled cpeabl B
HaCTOsIIee BpeMsi IPHOOPEIH YPE3BbIUAIHYIO aKTYaIbHOCTb.

Lenpto paboTHI SIBISUIOCH ONpPENENICHUE Kilacca KaueCcTBa BOABI B peKe
3amajgnas J[BHHA C HCIOJIB30BaHUEM OHOTHUYCCKOTO HHIEKCa ByauBucca.

MarepuanoM HCCIEAOBaHUS SBISIOTCA NMPOOBI Makpo-3000eHTOCa (MX
Ka4eCTBEHHBII W KOJIMYECTBEHHBIN COCTaB), OTOOpaHHbIE B peke 3amagHas
JIBuHa B BeceHHe-neTHUI nepuon 2014 roga.

Mertop! HcCIIeTOBaHMUs: HHACKCHBIN MeTox BymuBucca, a Takxke omnmuca-
TEJIbHBIH, CPAaBHUTEIIHHO-COMIOCTABUTEIBHBIA 1 METO]] aHAJIN3a.

B xoxe uccnenoBanus Ha yyacTke peku 3anagHas J[BuHa B yepte I. Bu-
TeOCcka B mepuoj ¢ ampens mno utoHb 2014 roga Obla mpoBeleHa KadecT-
BeHHass 00paboTka MpoO OpPraHM3MOB MaKpO-3000€HTOCA, OMpPENENIeH UX
KOJINUECTBEHHBI COCTAB M BBISBJICHBl OCHOBHBIC WHIUKATOPHBIC TIPYIIIIBI
OpraHu3MOB.

[Ipu aHanm3e Makpo-3000€HTOCA C UCMOJIb30BAHUEM OMOTHYECKOTO WH-
nekca BynuBucca B 1a00paTOPHBIX YCIIOBHSIX OBIIM M3YY€HBI BUJBI, Ha-
JICHHBIE B peke: MoyouHo-Oenas maHapus (Dendrocoelum lacteum), mu-
ypHKa Majoro Bojpomo6a (Hydrocharadichroma Fairmaire), muanaku Bec-
asHOK (Nepchelopteryx), mmumakn moxeHok (Epchemeroptera), mamsrii
npynoBuk (Lymnaeatrun catula), Outnaus (Bithynia tentaculata), oxaiim-
neHHass  karymka  (Ptanorbis  planorbis), nmuMHKM ~— py4elHUKOB
(Hedropsyche). B pesynerare mcciemoBanusi ObIT yCTaHOBJIEH OHOTHYE-
CKMI MHIEKC, PaBHBIi 5.

B cootBercTBHU ¢ Tabnumel KilaccoB KadecTBa BOJBI 0 OMOTHIECKOMY
nHaekcy [1] pekxa 3amamnas J[BHHa OTHOCHTCSA K KilacCy 3 — yMEpEHHO-
3arpsi3HeHHasl.

AHaM3 MOJyYSHHBIX JIAaHHBIX MOKa3aJl JOCTATOYHO BBICOKYIO YHCIICH-
HOCTh Pa3HOOOPA3HBIX OPraHM3MOB OMOMHIMKATOPOB, YTO CBUAETEILCTBY-
eT 00 OTHOCHTENFHO OJIaronoJIyYHOM JKOJIOTHYECKOM COCTOSIHUHM 9KOCH-
CTeMBI Ha U3y4eHHO peke 3amanHas J[BUHA.
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

Takum 00pa3zoM, B X0Jie MCCIEAOBAHUS MBI ONPE/ICIHIN, YTO BOJIa PEKU
3amanHas /IBuHa B LEHTpalbHOW 4acTH I. BuTeOcka OTHOCHTCS K Karero-
pUH YMEPEHHO-3arps3HEHHAs, C JOCTaTOYHO OOJBIINM IIpeodIagaHneM
Pa3IMYHBIX HHIUKATOPHBIX TPYII OPraHU3MOB.

leHTpanpHBIl Hay4YHO-HCCIEAOBATENbCKUNA HMHCTUTYT KOMILJIEKCHOTO
HCTIONB30BaHUs BOAHBIX pecypcoB MHHHCTEPCTBA MPUPOIHBIX PECYPCOB U
OXpaHBI OKpyXkaromieil cpenbl bemapycu B 2012 romy paspabortan cxemy
KOMIUIEKCHOTO HCIIOJIb30BAHUS W OXpaHbl BoJ OacceifHa 3amamgHol JIBHHBI
1o 2020 roga, B KOTOPOM JaeTcsl OlleHKa COBPEMEHHOTO COCTOSIHUS U Tep-
CIIEKTHBHI UCTIOJIB30BaHUS peKH [2].

CxeMy rapMOHHUYHO M IIOJIHO JOTOJHSIIOT MepornpusiTus ButeGekoit 00-
nacTHo# nporpammbl «Uucras Boga». [IpuHsATHE B 00J1aCTH HOpMAaTHUBHBIC
JOKYMCHTBI MO3BOJIMJIN YIIYUHINTh HCKOTOPBIC IMOKA3aTC/IM Ka4y€CTBa BO/IbI
B 3amagHoil /[BUHEe M CHU3UTH YpOBEHb 3arpsi3HEHMS €€ B JAHHOW peuHOH
sKocHucTeMe. B HacTosee BpeMs 3KOoNorndeckas CUTyallusl B JaHHOW peke
OCTaeTCsl OTHOCUTENNBEHO CTAOMITBHOH.

JIMTEPATYPA

1. Meroapl OMOMHIVIKAIIMK BOXHBIX SKOCHCTEM. DKOJOTMYECKU MOHHTOPHHT. MeTOmbI
6uomonutopunra / M. A. Kysuerosa [u ap.]. — Huwkuuit Hosropoa: Usn-so HI'TY, 1995. —
C. 76-141.

2. Hamonaneusii MuTepHeT-mopTan Pecny6imku Bemapycs [DnexTponHsii pecypce] /
HoBoctu Benmapycu. — Munck, 2012. — Pexum pocryma: http://www.belta.by/ru/all_
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CPABHUTEJIbHBIN AHAJIN3 COJIEP)KAHUSI BATAMUHA C

B MIPOPOIIEHHbBIX CEMEHAX

Hdy6oBeun A. U.

Hayunvie pyxosooumenu — Iloddybnas O. B., xano. c.-x. nayx, doyenm;
Kosanéea H. B., xano. c.-x. Hayk, 0oyeHm

YO «benopycckast Tocy1apCcTBEHHAs CETbCKOXO3SIMCTBEHHAS aKaleMUs»,

r. 'opku, Pecniy6nuka benapychb

B xrBOM OpraHn3Me OCYIIECTBIISIOTCS] OHOBPEMEHHO IPOTEKAIONINE U
Hepas3pbIBHO JAPYT C APYrOM CBSI3aHHBIC JBa THIIA MPOLIECCOB: CO3MIaHUS
(anabonm3Ma) n paspyuieHus (karadosm3ma), aCCUMUISIUNA ¥ JTUCCUMUIIS-
un. COBOKYITHOCTB 3THX JBYX IPOIECCOB M Ha3bIBAIOT OOMEHOM BELIECTB
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(Merabomm3MomM). DTa COBOKYIMHOCTH MPENCTaBISIET cOO0OH MpeKpacHYyIo
WITIOCTPAIAIO M3BECTHOTO MOJOKEHHS THATIEKTHYECKOT0 MaTepHantn3Ma o
€IMHCTBE IPOTHBOIIOJIOKHOCTEH: B3aMMHO INPOTHBOIOJIOXKHBIE IPOLECCH
ACCUMMJIALIUH ¥ JTUCCUMIIIALINH B CBOEM €IMHCTBE 00ECTICUNBAIOT )KU3Hb.

ITo nannem H. U. Kanyctuna u H. H. [ToaneTtckoii, mpopolieHHoe 3ep-
HO — 3TO JMETHYECKHH KOPM, B COCTaB KOTOPOTO BXOJUT CBEXas PacTH-
TenbHasl KiIeTdyaTka, kapotuH, suramunbel C, E, B. Kpome Toro, ono mpe-
BOCXOJIUT HATYypaJIbHOE 3€PHO 0 COJEPIKAHHIO MPOTEHHA, HE3aMEHHMBIX
AMHMHOKHUCIIOT, MUKpPOJJIEMEHTOB, BUTAMUHOB rpymnibsl B u Buramuba E.
[Tpu mpopaimmBaHUM aKTHBU3MPOBAHHBIE (DEPMEHTHI 3epHA IPEBPAIIAIOT
CJIOXKHBIE THUTATEIbHBIC BEUIECTBA B MPOCTHIC, JIETKO YCBOSIEMBIC B Opra-
HU3ME MOJIOJHSKA, YBEINYMBACTCS KOJIMYECTBO PACTBOPHMBIX a30THUCTBIX
coeImHEHNH, obpa3yrorcs (ocomumuast [15]. TIpopomenHoe 3epHO Ona-
TOTBOPHO BIIMSIET HA BCe (DYHKIMH OpraHn3Ma XHBOTHBIX. OHO MOBBIIIAET
BUTAMUHHYIO IL[EHHOCTh PAlMOHOB, CIIOCOOCTBYET pPa3BUTHIO IHILEBAPH-
TEJILHON CHCTEMBI MOJIO/IHSIKA, CHIDKAeT 3a00JIeBaGMOCTh M MAJIEK, a TAKKE
M03BOJISIET YMEHBIINTh 103y KOHIEHTPUPOBAHHBIX KOPMOB M 3aTpaTrhl Ha
MIOKYTIKY JOpOTHX Tpemnaparos [9].

Butamun C — BOIOPacTBOPUMBIH BUTAaMHH C INUPOKHM CIIEKTpOM (u-
3MOJIOTHYECKOTO JeiicTBusA. B oOMeHe BemiecTB OH OTBEYAET 3a JIBIXaHHE
KJIETOK. ACKOPOMHOBAsI KUCIIOTa HEOOX0IMMa Il HOPMAIIbHO# JiesITeNbHO-
cTH pubOCOM M MHUTOXOHJAPHH KIIETKH, CO3JIaHMSl CTEPOUIHBIX TOPMOHOB,
CHHTE3a IUKIMYECKHX aMHHOKHCIIOT, HOPMAJIBHOTO YCBOGHHS JKeie3a.
Taroke ackopOMHOBas KMCIOTa 3alUIIAET OT TOKCHYHBIX BELIECTB U JCHCT-
ByeT Kak aHTHOKCHIaHT. Butamuu C (ackopOMHOBAsI KMCIOTA C AETHAPOa-
CKOPOMHOBOM KHCIIOTOH) y4acTBYET B Pa3JIMUHBIX METa0OJIMYECKHX IpO-
1eccax B OpraHu3Me KUBOTHBIX M pacTeHHsIX. OHO U3 OCHOBHBIX CBOMCTB
aCKOpPOWHOBOI KHCIOTBI — CIIOCOOHOCTHP K OOpPaTHUMBIM OKHCIIUTEIIFHO-
BOCCTaHOBUTEIbHBIM TpeBpaiuieHusiM BuTaMuHa C, KOTOpBIE BBIMOJHSIIOT
Ba)XKHYIO0 (DYHKIHMIO B OMOJIOTMYECKUX PEaKIHsX, MPOTEKAIOIIUX MPU TPaHC-
noptupoBanuu 3ekTporos [10, 11].

DKCIepUMEHTAIBHBIE HCCIIEI0OBAHUS TPOBOIMINCH Ha Kadenpe XUMHH
YO BI'CXA B cTyneHYeCKOH HaydHO-HCCIIETOBATEIBCKON JTabopaTopuu
«Cnextp». s ompeneneHust copuepKaHUs acKOPOMHOBOH KHCIOTHI HC-
MOJIb30BAIM XMMHUYECKHH METOA, 0a3supyYIOIIMICS Ha THTPUMETPUYECKUX
n3MepeHusix. MeTosl OCHOBaH Ha pelyLUPYIOLIMX CBOWHCTBaX acKOpOMHO-
Boi kucnoThl. CHHSS Kpacka (MHAMKATOp), 2,6-auxiopheHosmHaodeHol,

30
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BOCCTaHABJIMBAETCSI B OECLIBETHOE COEAMHEHHE OKCTPAKTAMH DPACTECHHH,
coJiepKalliMy acKOpOMHOBYIO kucioty (peakuust Tunbmanca). Comepixa-
Hue BuTaMuHa C Ompenersul Mo peaknuu TuibMaHca: CYIIHOCTh METOAA
3aKJIIOYaeTCsl B CIIOCOOHOCTH acKOPOMHOBOM KHCIIOTHI BOCCTAHABIMBATH
WHAWKATOp — HATPHEBYIO CONb 2,6-muxiopdeHonuHnodenona, OKUCIiACh
IIPU 3TOM B ACTUAPOACKOPOMHOBYIO KHCIOTY. [Ipn THTpOBaHNM CHHMIT IBET
MHIMKATOpa B KUCIIOHN Cpelie MEPEXOIUT B pO30BBIN LIBET. MeTo MpUMEH -
eTcs TIPM MacCOBBIX OIIPEAEICHISIX coepKanust ButaMmuaa C, korna Tpedy-
eTcsi ObICTPOTa MCIOJHEHHS U JIOIYCKaeTCs MOTPEeIIHOCTh aHainu3a B Ipe-
nemax 10 %. BnusHue TeMmepaTypbl ONMpPECISUIA CICAYIOMMM 00pa3oM:
MIOJITOTOBJICHHBIH PAaCTUTENbHBIH 00pa3en Maccoil 2 T B CTAaKaHYHMKE ITOMe-
fand Ha 10 MUH Ha BOISIHYIO OaHIO MPH OTPEACICHHON Temmeparype. 3a-
TeM ¢ 2 MJ JUCTUUIMPOBAHHOM BOIBI CMECh KOJIMYECTBEHHO NMEPEHOCAT B
MepHYI0 K00y Ha 50 M1, ¥ [oBOAAT 00BbeM BOoi 10 MeTku. Yepes 10 mu-
HYT cMech (DMIBTPYIOT depe3 OyMakHBIH (WIBTP B MEPHYIO MPOOHPKY.
K 2 M nmomyuennoro ¢uiprpara nobasnsator 2—3 kammu 10%-Horo pacTBo-
pa COJIIHOM KUCIOTHI U 2 MJI AUCTWIMPOBaHHOHN Boxbl. Conepxumoe me-
pemuBatoT B koibOouky Ha 50 mi um THTpyror 0,001 H pacTtBOpoM
2,6-muxnopdenon-uHA0(GEHOTa O MOSBICHUS PO30BOM OKPACKH, HE HCUE-
3aromeif B TeueHune 30 cexyHa. IIoBTOpHOCTE — YeTBIpeXKpaTHasl.

AHanu3 JaHHBIX ToKazain (puc. 1), uto Gonblre Becero Butamuta C cpe-
JIM UcclenyeMbIX 000OBBIX pacTeHHH COAEPIKHUTCS B TPEXHEBHBIX MPOPO-
cTKax ropoxa — 24,3 mr/100 T.

Mmr/ 100r
90
80
0 _",, H]opox
60 17 . u dacoab
50 mCost
40 HYeyepuua
30
20 +7
10 7
0 .
3aH S 7aH 10

Puc. 1. Coneprxanue Butamuna C B IPOPOILICHHBIX ceMeHax 0000BhIX KynbTyp (Mr/100 r)
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[Tpuyem B mpopacTraronmx ceMeHax 0000BBIX KYJBTYp €ro COJepiKaHnue
B TE€UCHHE NIeCATH IHEH ObIcTpo yBenmmumBaercs. [1o pesymbraTaM Hammx
uccienoBanuii, C-BUTaMHHHAsI MTUTATEIBHOCTh HAUOOJbIIAs y YEUECBHUIIB,
T/Ie Ha JECATHIN NeHb HaJM4Yie BUTaMUHA Bo3pacTaio moutd B 20 pa3 u co-
ctaBuio B cpenHeM 82,9 mr/100 .

Conepkanre acKOpOMHOBOW KHCJIOTHI B THPOPOCTKAX COM 3a JIECSThH
JHEel Bo3pacio moutH B 10 pas, a B mpopocTkax ropoxa — 1o 78,7 mr/100 r.

CornacHo pe3yibraraMm uccienoBanuii (puc. 1), 6osbIie BCEro BUTAMHU-
Ha C comeprkanock B 7-IHEBHBIX IPOPOCTKAX SUMEHS U APOBOM MIIEHHUIIBI U
COCTaBUJIO COOTBETCTBEHHO 24,9 1 42,8 mr/100 r.

mr/100 ¢

50 -

40 -

30 B ITmennna
B SJuMeHb

20 -

10 +

3an San 7 a1 10 ou

Puc. 2. Conepixanue acKOpOMHOBOH KHCIOTHI
B TIPOPOIIEHHBIX CEMEHAX 3JIAKOBEIX KYJIBTYpP

C-BUTaMUHHAS TUTATEIHLHOCTH POPOIICHHOTO 3¢pHA MIIICHUIIBI B CPEI-
HeM 10 BceM repuoaam pocta Ha 78—90 % BrIliie, 4eM y IPOPOCTKOB SUMEHSL.
Takum 00pa3oM, pe3yinbTaThl HCCICOBAHUI MOKA3allid, B TCUCHUE HE-
A€M B IPOPOHICHHBIX 3JIaKaX YBCJINYMUBACTCA COACPKAHNE BUTAMHUHA C, u
OOoJIBIICH BUTAMHHHON MUTATEIFHOCTHIO 00JIAIAI0T IPOPOCTKH IIICHHUIIBL.
B 3akmoueHne cieayeT OTMETHTh, 9TO aCKOPOMHOBAs KHCIIOTa COMEp-
KHUTCSA B PACTUTEIBHBIX KopMmax. [IpudeM B MpOpacTaroIIuX CEMEHaX ero
comepxanne ObIcTpo yBenmmuuBaeTcs. [IpoporeHnbie cemena 0000BBIX U
3JIAKOBBIX KYJIETYP MOTYT CIIYKUTh IIPHUPOTHBIM HCTOYHHUKOM BUTaMuHa C.
Kak aHTHOKCHIAHT acKOpOMHOBAs KHCJIOTa HWCHOIB3YETCS MPH MPOH3-
BOJICTBE KHPOB M (PPYKTOBBIX COKOB; VIS MPEIOTBPAILCHHUS 00pa30BaHUs B
MSICHBIX M KOJIOACHBIX M3ENHAX KaHIIEPOTCHHBIX HUTPO3aMHUHOB U3 HUTPH-
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Ta HaTpWsl, JOOABIIEMOTO K STUM MPOAYKTAM JUISl COXPAHCHHS UX IPHUPO .-
HOTO [[BETA; T BUTAMHHU3ALUH MOJIOKA U MOJIOYHBIX MPOYKTOB U JP.

B GyaoymieM HEOOXOIMMO MPOBECTH WCCICHOBAHMS IO OIPEACICHHIO
s¢pexkTuBHOrO criocoda MOATOTOBKU MPOPOLICHHOTO 3€pHA K CKapMJIMBa-
HHIO TITHIE U [0 pa3paboTKe PeKUMOB er0 CKapMIIMBAHHS SHYHBIM Kypaw,
JUTst OCTAOICHHsT OTPHUIATEIBHOTO BIMSHHS CTpecC-()aKTOPOB U MOBBIIICHUS
[POAYKTHBHOCTHU KUBOTHBIX.

YK 544.723.212:637.27

AJICOPBIIMOHHAS CITIOCOBHOCTb AKTUBUPOBAHHOI'O
YIS 1 CUJIMKATEJISI HA IIPUMEPE ITMIIEBBIX
KPACHUTEJIEN

KoBaapuyk E. T'.

Hayunwuii pyxogooumens — Iloodyonas O. B., kauo. c.-x. Hayk, 0oyeHm
YO «benopycckas rocyAapcTBEHHAs! CEIbCKOX035HCTBEHHAS aKaIeMusy,
r. 'opxu, Pecniy6imxa benapyce

OKpyXaloUIii MUpP COBPEMEHHOTO YEIIOBEKAa XapaKTepU3yeTcs IUHa-
MHUYHOCTBIO, U3MEHUHUBOCTBIO, CTPEMHTEIFHBIM POCTOM 00beMa MH(pOpMa-
WU, Pa3HOOOpa3neM cBs3ei. HaHOUACTHIBI SBISIFOTCS BBICOKOIUCIICPCHBI-
MU CHCTEMaMH U MIOTOMY 00Jaar0T TPOMaIHON CyMMapHOW TOBEPXHOCTHIO
yactul aucrepcHoit ¢assl [1, ¢. 13]. B takux cucremax 0oIbIIoe 3HAYCHHE
HUMECIOT MOBECPXHOCTHBIC ABJICHUSA, HAIIPUMED a):[cop6u1/m. DTO ABICHHUE UME-
€T Takke 0co0oe 3HaYeHHE JJIsi MOHMMAHUSI MeXaHu3Ma (yHKIHOHUpOBa-
HUS PA3IUYHBIX OUOJIIOTHYECKUX CTPYKTYP.

AncopOnusi — caMOINpPOU3BOIBLHOES WU3MEHEHUE KOHIIGHTPAIMH KOMITO-
HEeHTa CHCTEMbI B MIOBEPXHOCTHOM clioe. AJICOPOIMS UrpaeT BaXHYIO POJb
BO MHOTHX IPHPOJIHBIX Tpoueccax. IMeHHo Onaromaps aacopOmmu ocyte-
CTBIISIETCS TIEPBasi CTa/usl MOTJIONIEHHUs PA3IMYHBIX BELIECTB U3 OKPY)Karo-
mel cpenpl KJIETKaMH W TKaHSAMH OHOJIOTMYECKHX CHUCTeM. ANCOpOIMOH-
HBIE TPOLIECCHl IIMPOKO NPUMEHSIOTCS B OMOJNOTMM M MEJUIUHE (reMo-
copbimst). B ocHOBe cymiecTByIOIIEit B HACTOSIIEE BPEMSI CHCTEMBI pereHe-
panuu Bo3/yXa M BOABI B 3aKPBITHIX LUKJIAX (TIOJBOIHAS JIOJKA, KOCMHYeE-
CKMil KopaOib, HE3arps3HAIOLIME Cpely NPOU3BOJCTBA) TAKXKE JISKAT ai-
COpOIMOHHBIE TIPOTIECCH [2, ¢. 7].

AzicopOuyst — 3TO MOJIONIEHNE YAaCTHI] B IIOpaxX Kakoro-imubo marepua-
ma. CaMBIM H3BECTHBIM aJICOPOCHTOM SIBISIETCS yToiib. Bce MBI OMHHM
eIe co IIKOJBI, 9YTO UIMEHHO OH IIPUMEHSETCs B MPOTHBOTa3ax. Amcoponu-
OHHBIE CBOICTBAa aKTUBHUPOBAHHOTO YTJISI MPOSIBIISTIIOTCS M IPU KOHTAKTE €ro
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C pacTBOpaMH, COJEPKAIIMMH BEIIECTBA, CIIOCOOHBIC moriomarbes. Ousn-
YecKas aIcopOIHsI OPraHNIeCKHUX BEIIECTB U3 BOJHBIX paCTBOPOB Hanboee
CHIIBHO TIPOSIBIIICTCS TIPU HCIOJIH30BAaHUM B KadyecTBE aJICOPOCHTOB yTIie-
POIHBIX MaTEPHAaJIOB, TIOCKOJIBKY YHEPTHs BaHIEPBAaaIbCOBOTO B3aUMOJCH-
CTBHSI MOJICKYJI BOJBI C aTOMaMH yIJepojia, 0Opa3ylonMMHU MTOBEPXHOCTh
YTAEPOAHBIX TEJ, HAMHOT'O MEHBIIIE YHEPTUU JTUCTIEPCUOHHOTO B3aUMOJIEH-
CTBHS 9THX aTOMOB C aTOMaMHU YTJIEPOJHOTO CKeJleTa OPraHHYECKUX MOJie-
Kyn [4, c. 688].

Hapsiny ¢ 3TuM mpupoHbIM (GUIBTPATOM B MOCICIHHE ICCATHICTHS
CTaJIM MIUPOKO UCTIOIB30BATHCS B MPOMBIIIJICHHON MPAaKTHUKE MUHEPAIbHbII
aJICOpPOCHT — CHIIMKAareib, KOTOPBIH 00JIaAaeT XOpOIIO Pa3BUTON IOPUCTO-
CTBIO. AZCOpOIHS KpacHuTeNnel Ha KPEeMHE3eMHBIX MOPOIIKaX, MPOBOIIMAsT
C LENBI0 OIICHKH 3HAYCHHUN yIENbHBIX TIOBEPXHOCTEH, N3BECTHA YK€ JaBHO.
[o BHeITHEMY BHIy CHJIMKATEINb MIPEACTABIICT OO0 TBEpIbIC 3epHA: MPO-
3pavHBIC WJIM MaTOBEIE, OCCIIBETHBIC HIIM CBETIO-KOPUIHEBEIC. BEITycKkaeT-
Csl CHJIMKArellb B BHJE HIAPUKOB, TaOJIETOK WM KyCOYKOB HEMPaBMIBHON
dopmbl, ¢ 3epHamu pazmepom 0,1-7,0 mm [7, c. 681].

AKTyaJTbHOCTh TEMBI HAIIIMX HCCIICIOBAHMM 3aKIIOYaeTcs B TOM, YTO
HU3YYEeHHE CBOMCTB aJICOPOCHTOB MO3BOJSET OOBSICHUTH MX MPUMEHEHHE B
Pa3IUYHBIX XUMHUYECKHX W TEXHOJOTHMUYECKUX TpoIleccax (CHHTE3 XUMUYe-
CKHX MPOJIYKTOB), B MEIUIMHE (OYHCTKA OMOIOTHYECKUX OOBEKTOB) U JIpY-
THX OTPACIAX, & TAK)KE HCIIONB3YIOTCS MPU PEHICHHH SKOJOTUIECKUX IPO-
O1eM (OYMCTKA BOIBI, BO3IYXa U T. 1.). DTHM OOBSICHICTCS UCKIIOYUTEIHHO
BaXHOE HAYYHOE U IPAKTHUECKOE 3HAUCHHE TEOPUH IIPOLIECCOB aICOpOIHH,
YCTaHOBJICHHSI 3aKOHOMEPHOCTEH UX nmporekanus [3, c. 5].

B cBs3u ¢ 3TUM 3HAUUTENbHBIA NPAKTUYECKUNA U TEOPETHUUECKUNA UHTE-
pec TpeACTaBIIACT ancOpOUMOHHAS AKTHBHOCTH COPOCHTOB Pa3IHYHOIO
THIIA JJIs1 TUIIEBBIX KPACUTEICH.

OOBEKTOM HCCIIEZIOBAHUN SIBIISTIOTCS TBEPJIbIE afCOPOCHTHI: aKTUBHPO-
BaHHBIN yrosb U «Oenmas Tabmerka». [Ipeamer mcclieoBaHUS — CTENICHD
aIcOpOIIMH MUIIEBHIX KPACHUTENEH pa3IMIHBIMH aICOPOCHTAMU.

[Nonnmanue ancopOIMOHHBIX ABJICHUN TEOPHH aICOPOINH SIBISETCA He-
00XOAMMBIM 3BEHOM TIpH M3y4eHHH XMMUU. OCHOBHOI LIETBI0 MCCIEN0BA-
TENBCKON pabOoThHl ABISIIOCH U3YyYCHHE aJICOPOIMOHHBIX CBOMCTB TBEPIBIX
aJICOPOCHTOB Ha IMHIIEBBIX KPACUTEIIAX.

HccnenoBanus BBIIOJHEHBI B paMKax MpoekTa «Mamnasi akajgemus» Ha
kagenpe xumun YO BI'CXA B CHUII «Cnexrpy.
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OOBEKTOM HCCIIEI0OBAHUH SBISIIUCH!

e yroyib akTUBUpoBaHHBIH — YB®. Kumeunsii ancopbent. B cocrase
KaXmo# TabneTku comepkurcs 250 Mr yrisi akTHBUPOBaHHOTO; BCIIOMOTa-
TEeJIbHBIE BEIECTBA: KpaxMall KapTOo(eabHBIN; MPOU3BEACHO U pacdacosa-
HO: OAO «Ypan6uodapm» (Poccust);

o «Oemnas TabneTKa» NPUMEHSETCS] B KaUeCTBE OMONIOTMYIECKH aKTHBHOM
J00aBKU K TMHUINE — JOMOJHUTEIHLHOTO MCTOYHHKA IHIIEBBIX BOJOKOH JUIS
nojyiepKaHus (QYHKIMH JKETyIO0YHO-KHIIEYHOrO TpakTa. B cocraBe Kaxk-
noii Tabnetku (700,0 Mr) comepxarcs ACHCTBYIOIIUE BEIECTBA: KPEMHHUS
JMOKCHUJT KOJUTOUAHBINA O0e3BoanbIi — 210,0 Mr, [e/UII0103a MUKPOKPHCTAII-
nudeckas — 441,7 mr; BcoMoraTellbHBIE BEIECTBA: KpOoCKapMesio3a Ha-
TpHsl, CTEapMHOBAs KHCIIOTa, KapTO(EJIbHBIH Kpaxmall, IPOU3BENEHO H
pacdacoBano B OAO «BopHCOBCKHUII 3aBOJ MEIUIIMHCKUX MpPEIapaToBy,
(Pecny6nuka Benapycs).

IIpeamer mccnenoBaHus — CTENEHb aICOPOIMHU NMUINEBBIX KpacUTEIeH
JaHHBIMH acopOeHTamu. JleiicTBie ancopOeHTOB MPOBEPSITN HA pacTBOpax
KpacuTeJeu.

[IpuroroBnenne UCXOIHBIX PACTBOPOB KpacuTeel: Ha aHAJIMTHYECKUX
Becax B3sUTH MCXOJHYIO HaBECKY ITUIEBOTO Kpacutenst m = 0,25 r, BHecn B
MepHyI0 K00y Ha 250 M1, 1oBeIH 00beM pacTBOpa 10 METKH AUCTHILUIUPO-
BaHHOM BOAOW M THIaTeNbHO nepememiand. [lomyunnn pacTBOpbl Kpacute-
Je (KpacHbIH, JKeNThIA, CHHUN U 3€JIeHbII), MaccoBasi KOHLIEHTPAIUs KO-
TOPBIX cocTaBuia | /.

W3ydenue cTeneHu aicopOIiy MUIIEBBIX KpacuTeslell TaHHBIMH aJIcop-
OeHTaMH 110 ONTHYECKON TIOTHOCTH PacTBOpOB [5, ¢. 97]: nuamepunu ontu-
YEeCKyI0 IUIOTHOCTh HMCXOJHBIX KOHILEHTPALMH PAacTBOPOB OTHOCHTEIHHO
BOJIBI B MHTEpBasie 3HaueHU JuHBI BOIHEI A = 300-800 M. 3aTem noba-
BWJIM B pacTBOPHI aicopOeHTHI: 1o 2 TabneTku (500 Mr yriisi akTHBHpOBaH-
Horo) Ha 50 mu kaxzaoro pactBopa u o 1 tabierke (700 mr «Oemast Tad-
neTka») Ha 70 MJI KaKI0ro pacTBopa. Y cJIOBHAs KOHIEHTpanus aacopOeH-
ta — 10mr/mi. Ilo ucreuennn 30 MuH agcopOLMK pacTBOPbHI OTHHILTPOBA-
yi. OTnpenenuiy KOHIICHTPANNIO KPAaCHTes Iociie aacoponnu, u3mepss Ha
O®DOKe onNTHYECKYI0 TUIOTHOCTH PACTBOPOB TMPH Amax, 3HAYEHHE KOTOPOTO
HCTIOJIB30BAJH 10 3TOTO.

YcTaHOBIIEHO, YTO aKTMBHPOBAHHBIN yroib M «Oenas Tabnerka» obma-
JAIOT pa3InIHON aJcOpOIMOHHON CIIOCOOHOCTHIO. J[JIsi BOMHBIX PacTBOPOB
IUIIEBBIX KpacHTENEH KPacHOTO M JKEJITOro ajcopOMpyolIue CBOHCTBA
AKTUBHPOBAHHOTO YIJIs M «Oeoi TablIeTKm» OAUHAKOBEI (pHC. 1).
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Puc. 1. OnTryeckas IIIOTHOCTh METUIIOPAH)KA U KpacUTeel
C Pa3IM4HBIMHU a/IcCOPOEHTaMU

Ilo pe3ynpraTtaMm ucciaeaoBaHUN BUAHO, UTO JJI1 METHUJIOPAHXka, 3€JIEHO-
IO ¥ CHHETO MHUIIEBBIX KPACUTENICH JTYUIIUM aCOPOCHTOM SIBJISCTCS aKTH-
BHPOBaHHBIN yrois. CTeneHb aJcOpOIHH aKTHBUPOBAHHBIM YTJIEM JJIS CH-
HETO U 3€JICHOTO PacTBOPOB KpacHUTEIel COOTBETCTBEHHO cocTaBmia 40,5 %
u 31,7 %, a qis «Oenoit TabiaeTkm» — ToabKo 14,5 % u 7,3 %.

AKTHBHPOBaHHBII YTroJb TydIlle, 4eM «Oeias TablieTKay, agcopOupoBa
1 METHIIOPAHXK.

Takum o00pa3oM, pe3ynbTaThl IKCIEPUMEHTA ITOKa3aiH, YTO METHII-
OpaH)X M THIIEBble KPAaCUTEIM CUHUU U 3€JI€HBIM XOpPOLIO MOTJIOLIAITCS
JAHHBIMU ajicopOcHTaMu. B CpaBHHUTEIHLHOM acrekTe ObLia M3ydeHa 3¢-
(EKTUBHOCTH Pa3IMYHBIX TBEPBIX aICOPOCHTOB — YIJISl aKTHBUPOBAHHOIO
u «Oenoil TabJeTKW», CoAeprKaIie KpeMHUH TUOKCHI KOJUIOMIHBIN 0e3-
BOJHBIN, B OTHOLIEHUU IHILIEBBIX KpacuTesiel. B pe3ysbraTe BbINOIHEHUS
HCCIICAOBATEIBCKON pabOThl YCTAHOBICHO, YTO MHUIIEBEIC KPACHTEIN XOPO-
10 TOTJIONIANNCE JaHHBIMU ancopOeHTamMu. ClieyeT OTMETHThH, YTO CTe-
TICHb aJICOPOIIMN OPTAHUYECKUX BEIECTB — IMHUIICBBHIX KPACUTEINICH Ha aKTH-
BHPOBAaHHOM YTJIC BBIIIE TI0 CPABHEHHIO C «Oeloi TabIeTKOM».
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CPABHUTEJIbHBI AHAJIN3 AJICOPBUPYIOIIIAX CBOMCTB
AKTUBUPOBAHHOI'O YIJISI M «BEJIOM TABJIETKW»
KoBaapuyk E. T'.,

Kogauéna E. B., yuamasics 10 knacca I'YO «Cpennsis mkona Ne 2 . 'opxu»
Hayunvuii pyxosooumens — Iloodyonan 0. B., xano. c.-x. Hayk, ooyenm

YO «benopycckasi roCyIapcTBEHHAs! CEIbCKOX03HCTBEHHAS aKaZIeMUsD,

r. ['opxu, Pecriybmka benapycs

AJNCOPOEHTBI — BBICOKOJUCIIEPCHBIE MPHUPOAHBIE WU HCKYCCTBEHHBIE
MaTepHaibl ¢ OONBIION YIACTBFHON MOBEPXHOCTHIO, HA KOTOPOI IPOUCXOIHT
aJIcopOIMsT BEIIECTB U3 COIMPHKACAIOMINXCS C HEW Ta30B WM KUIKOCTEH.
AZICOpOCHTHI IPUMEHSIOT B MPOTHBOTa3ax, B Ka4ecTBE HOCUTEICH KaTalu-
3aTOpPOB, IJISI OYHCTKU Ta30B, CIHHPTOB, MAcCeN, IS pa3felicHUus CIIHPTOB,
mpu TmepepaboTke He(@TH, B MEAUIMHE IS TIOTJIOMICHUS Ta30B W SIOB.
B kauectBe ancopOCHTOB MPHUMEHSIOT aKTHBHPOBAHHBIA YTOJb, aKTHBHPO-
BaHHBIN KpEMHE3eM, Pa3HOTO poJia TIIMHBI U TeM3bI [3].

AncopOuusi — caMOINpPOU3BOIBHOES WU3MEHEHUE KOHIIGHTPAIMH KOMITO-
HEHTAa CHCTEMBbI B MIOBEPXHOCTHOM clioe. AZCOPOINs UTPaeT BAXKHYIO POJIb
BO MHOTHX IPHUPOJHBIX Ipoueccax. IMeHHo Oxaromaps aacopOImu ocyie-
CTBJIACTCA MEpBasA CTaAuA MOTJIOIICHUA Pa3IMYHbIX BECIICCTB M3 OKPYKaAro-
mel cpenpl KJIETKaMH W TKaHSAMH OHOJIOTMYECKHX CHUCTeM. AJCOpOIMOH-
HBIE TPOLIECCHl IIMPOKO NPUMEHSIOTCS B OMOJNOTMM M MEJUIUHE (IeMo-
copbimst). B ocHOBe cymiecTByIOIIEit B HACTOSIIEE BPEMSI CHCTEMBI pereHe-
panuu Bo3/yXa M BOABI B 3aKPBITHIX LUKJIAX (TIOJBOAHAS JIOJKA, KOCMHYeE-
CKMil KopaOib, HE3arps3HAIOUIME Cpely NPOU3BOJCTBA) TAKXKE JISKAT ai-
copOUMOHHBIE TIpotieccsl [1].

Camoii T71aBHOH Ka4eCTBEHHON XapaKTEPHCTUKOW MPOAYKTOB ITHTAHUS,
OLIEHMBAEMOH MOTPEOUTEIISIMH, SBISAIOTCSI MX OPraHOJICIITHYECKHE MTOKa3a-
TEJIU — BKYC, IIBET U apoMar. [IpudyemM LBeT — 3TO caMblid MEPBBIA Ka4ecT-
BEHHBIN NOKa3aTeNb, HA KOTOPHIA MOTPEOUTENHh OOpamaeT cBoe BHUMAaHNE
npu BbIOOpe ToBapa. OTIMuHMTENbHAas 0COOCHHOCTh KpPacUTENs — CHOCO0-
HOCTh TPONMTHIBATh OKPAIIMBAEMBI MaTephal, MHIy W JaBaTh IBET IO
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BceMy ero oOobemy. [loTpebuTensm, 3a00TSIIMUMCS O CBOEM 3IIOPOBBE, W3-
BECTHO, 4TO ISl COXPaHEHHMs, YIy4IlIeHHUs U NIPUAaHHUS [TPOILyKTaM onpese-
JICHHOTO I[BETa M BHEITHETO BU/A MPOU3BOAUTENN UCTIONB3YIOT CHHTETHIE-
CKHe, HaTypaJbHbIC M MJICHTUYHbIE HATypaIbHBIM HHIIEBbIe Kpacutenu [4].

B cBs3u ¢ 3TUM 3HAUUTENbHBINA NPAKTUYECKUH U TEOPETUUECKUM MHTE-
pec TIpeAcTaBisIeT aICcoOpOLMOHHAs AKTHBHOCTh COPOEHTOB Ppa3iM4YHOTO
THUTIA [T TUIIEBBIX KPACUTEIICH.

Pabota BrImoHEHa B paMKax npoekTa «Manas akanemus» Ha Kadenpe
xumun YO BI'CXA B CHUJI «Croektp». OOBEKTOM HCCICIOBAHHMHA SBIIS-
I0TCSI TBEP/IbIC aJICOPOCHTHI: aKTUBUPOBAHHBIH yroyb U «0enasi TabiaeTKay.
[Ipenmer uccnenoBaHus — CTENCHb aJCOPOINN MHIICBBIX KpacHTENeH pas-
JIUYHBIMU aJICOPOCHTAMHU.

[Nonnmanwe ancopOIMOHHBIX ABICHUN TCOPHH aICOPOINH SIBISCTCS HEe-
00XOAMMBIM 3BCHOM TIpH M3ydeHHH XUMUU. OCHOBHOI LIEJBIO MCCIIE0BA-
HUIl ABISUIOCH M3y4YCHHE aJICOPOLIMOHHON CIIOCOOHOCTH aKTHBHPOBAHHOIO
yris U «Oenoi TabneTkny» Ha mpuMepe Kpacuteneil. Kpome toro, mokazaHo
MPAKTUYECKOEC 3HAUYCHUC a;[cop6u1/n/1 B PA3JIMYHBIX OTPAC/IAX HNPOMBINIJICH-
HOCTH, B IPUPOEC U TIOBCETHEBHON YKU3HU.

AncopOuust SBJISIETCS YHUBEPCAIbHBIM MPOIECCOM, TaK KaK OHa Xapak-
TEpHa JUIS JIOOBIX MMOBEPXHOCTEN pas3ziena a3 U BCTpedaeTcs IPaKTHICCKH
IOBceMECTHO. Yame Bcero moj aacopOuueit moapa3ymMeBaroT KOHIIEHTPH-
pOBaHHME BEIIECTBA HA TBEPAOH MM )KUIKOU MMOBEPXHOCTH, KOTOPOE TIPOHC-
XOJIUT BCJIE/ICTBHE TEPEXo/ia 3TOr0 BEUIeCTBa M3 00beMa OJHOW WJIM He-
CKOJIFKHX KOHTAaKTHpYROHMX (a3 Ha Mex(a3Hyl MOBEepXHOCTh. [lorio-
matomiee (azcopOupyroniee) BENIECTBO HA3BIBAIOT aJCOPOEHTOM, a TMOTIIO-
maromieecs (amcopoupyrorieecs) — ancopdatom [3].

Bce agcopOeHTH MOXHO pa30UTh Ha J1Ba OCHOBHBIX THIIA: THUAPOQIIIB-
HBIE, KOTOPHIE XOPOIIO CMAuMBAlOTCS BOJOH, M THUAPOQOOHBIE, KOTOpPHIE
BOIIOﬁ HE CMAYMBArOTCA, HO CMAa4YMBArOTCA HCTOJAPHBIMU OPraHUYCCKUMHU
xuakocTaMu. K ruapodmiibHBIM  acopOeHTaM OTHOCATCS CHIIMKArelb,
TJIMHBI, TIOPUCTOE CTEKJI0. VX He clemyeT MpUMEHTh MPH aacopOIu pac-
TBOPEHHBIX BEIECTB M3 BOJHBIX PAaCTBOPOB, TaK KaK OHH MOTYT aJICOpPOH-
pOBaTh PaCTBOPHUTEIH — BOAY. DTH aACOPOCHTHI Ieiecoodpa3Hee HCIOIb30-
BaTh IPH aAcopOIMK M3 HEBOAHBIX pacTBOpoB. ['mapocdobHbie ancopOen-
TBI — aKTUBHBIN YTOJIb, TPa(UT, TABK — XOPOIIO afcOpPOUPYIOT M3 BOIHBIX
pacTBOPOB, TaK Kak CaMW OHHU BOJIOW He cMadMBaroTcs. boibiioe 3HaueHne
JUTSL aJICOPOIIMH UMEET TIOPUCTOCTh ancopOenTa [1].
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AXTHBHPOBaHHBII yronb SBISIETCS OAHUM U3 Hambosiee 3(pdeKTHBHBIX
a/icopOeHTOB, HCIOJIB3YEMBIX ISl yIAJICHHUSI U3 BO3IYLIHBIX BEIOPOCOB Op-
TaHUYECKHUX BEIECTB, B TOM YHCIC JIETKOJIETYYUX OPTraHHYECKUX COCIUHE-
HUM, JYpHONAXHYIIMX M AYLIUCTBIX coeAuHEeHUU. [IpuMeHeHne akTuBupo-
BaHHOTO YIJIsi 00eCIeYnBacT BOSMOKHOCTh YCTPAHEHNUS NMPAKTUIECKH BCEX
3aI1axoB U 3HAYUTEIBHOE YIYyUIICHHE TEXHOJOTMYECKUX IOKa3aTeneil BO3-
JYITHBIX BEIOpOCOB [3].

OnmHnM n3 HamboJee paclpoCTPAHEHHBIX B MPOMBIIIIICHHON MpPaKTHKE
MHUHEPAIbHBIX aJCOPOEHTOB SIBJISETCS CHIIMKArelib, KOTOPBIH 00JagaeT Xo-
pOIIIO pa3BUTON MOPUCTOCTHIO. Ero monyyatoT 00e3BOKMBAHUEM KpEeMHHE-
BOM KHCJIOTBI U UCTIONB3YIOT AJISI MOTJIONICHUS BOSIHBIX MapoB. Pe3ynpTatom
00e3BOKMBaHMS KPEMHHUEBON KHCIIOTHI SBJIAETCS IPOLECC AeTHApaTaIuH.

Cunukarenu IMoJy4aloT Ha OCHOBE JAMOKCHJA KPEMHHs, KOTOPBIH, Kak
H3BECTHO, CYIIECTBYET B KPUCTAJUIMYECKOW (KBapll, TPUIAMMUT, KPUCTOOA-
muT) 1 amoppHOi Gopmax. CHIHMKArenb MO CBOSH XHMHUYCCKOW MPUpPOIE
SIBIISIETCSI THAPATUPOBaHHBIM aMopdHbIM kpemuezemoM (Si0; - nH,0).

HeticTBue asicopOEHTOB NMPOBEPSUIM Ha pacTBOpax KpacHTelei, MeTHIIOo-
BOM OpaH)XEBOM M Ha 0€3aJIKOTOJIHBIX HEra3MPOBaHHBIX HAITUTKAX.

«Mynomumasne anenvcuny. CocTaB: BoJia IMOJITOTOBIICHHAs, caxap, BKY-
cO-apoMaTH4ecKas OCHOBA «aNeIbCHH) (KOHIIEHTPHPOBAHHBIE COKH: aIleb-
CHHOBBIH U SIOJOYHBIN, PEryasaTop KUCIOTHOCTH — JMMOHHAsA KUCJIOTa, CTa-
OunM3aToOp — ryMMuapaduK, apoMaTu3aTtop, cradbuiausaropsl — E 445, nek-
TuH u E 466, xpacurens — kKapMuH, KOHCEPBAHT — copOaT Kayus), peryis-
TOp KHUCIOTHOCTH — KHCJIOTA JIMMOHHAs, KOHCEPBAHTHI — COpOAT Kalus H
OeH30aT HATPHSI.

Jleosanoii uaii «Apomamom necrvix s200». CocTaB: BOAa IMOATOTOBIICH-
Hasl, caxap, peryJsiTop KHUCIOTHOCTH — KHCJIOTa JIMMOHHAsI, HaTypajbHBIN
kpacutenb «Kapamenb» (caxapHblil Kojiep), KOHCEPBaHT — copOar Kauus,
HaTypaJbHbIH apoMaTu3aTop «3eleHbIH Yail» (HaTypasIbHBII DKCTPaKT 3e-
JIEHOTO 4ast), apomaruzarop «JlecHsle sroip», KOHCEpBaHT — OeH30aT Ha-
TpHs.

«Mezagppym» «Bxyc wepnuxuy. CocTaB: BoJa apTe3HaHCKasl U3 CKBAXKU-
HBI TIIyOWHOM 266 M TIOATOTOBIIEHHAs, caxap, Cokocoaepkaiias 6aza «Hep-
HUKa-s10710Kk0» (KOHIIEHTpAT HYEPHUYHOTO COKa, KOHIIEHTPAT S0JIOYHOTrO
COKa, KpacuTenb HaTypanbHbl E 163, HaTypanbHbIE apOMaTH3aTOPHI), pe-
TYJISITOP KACJIOTHOCTH — JTMMOHHAsI KUCJIOTa, KPACUTEN HATypaJbHbBIE — €5a
KpacHsrii, kapamesnb, KOHCEpBaHTHI — copOatr kamus, 6en3oar Hatpus. Co-
JIep’)KaHNe coKa B HaIUTKeE — 5 %.
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W3yyeHne creneHn afcopOLUM IHIIEBBIX KPACUTENEH JaHHBIMH aJICOP-
OeHTaMH MO ONTHYECKOW MIIOTHOCTH PACTBOPOB [4]: U3MEPHITH ONITHYECKYIO
IUIOTHOCTh HCXOJHBIX KOHIGHTpPAIMH pPacTBOPOB OTHOCHTENIBHO BOJBI B
WHTepBaNe 3HadeHWH AIuHBI BOMHB A=300—-800 M. 3aTtem no0aBWiIN B
pacTBOpbI acopOeHThl: 1o 2 Tabnetku (500 Mr yriisi akTHBUPOBaHHOI'O) Ha
50 mx kaxaoro pactBopa u o 1 Tadnerke (700 mMr «Oenast Tabnerka») Ha
70 M KaXOOTO pacTBOpa. YCIOBHas KOHLEHTpalus aJacopOeHTa —
10 mr/mi. ITo meredenun 30 MuH ancopOIIME PacTBOPHI OTQIIBTPOBAIH.
Omnpenenuii KOHIIEHTPALUIO KpacuTellsl Mocie aicopOLuu, M3Mepsis Ha
®OKe onTHYECKyI0 MIOTHOCTh PACTBOPOB TPH Amax, 3HAUEHHE KOTOPOTO
UCTIONIB30BAIIHN JI0 3TOTO.

YcTaHOBIIEHO, YTO aKTHBUPOBAHHBIA yroib u «Oenas TabieTrka» obia-
JIAI0T Pa3IndHON aJcOpOIMOHHOI crocoOHOCThIO. [lomydeHHbIe pe3ynbTa-
ThI JTaOOPATOPHBIX HCCIEIOBAaHMI 0E3a]IKOTOJBHBIX HETa3MpOBAHHBIX Ha-
MIUTKOB IpeJICTaBJIeHbI Ha puc. 1.
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0.2
® «bemaq TabmeTka»

Mymeturens  Jlem wait  MeradpyT
anensciH  JlecHsle  UepHuka
STOMbI
Hanntkn

Puc. 1. OnTnyeckas MIOTHOCTH O0€3aIKOTOJIBHBIX HEra3upOBAaHHBIX HAITUTKOB
C pa3IMYHBIMU acOpOCHTaMU
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AHanu3 JaHHBIX NOKa3bIBAaET, YTO KpacuTensb u3 JlengHoro das u Me-
radpyra syure afcopOMpPOBAIICS aKTUBUPOBAHHBIM yIJIeM, YeM aMOpP(HBIM
cunukareneM. CTeneHp aacopOIiy MUIIEBBIX KPacHTeNel TaHHBIMH aJcop-
OeHTaM¥ U3 HanHuTKa «MyJIbTUTENb alelbCUH» SBIAETCS OAMHAKOBOMW, YTO
JIOKa3bIBaeT CHIDKEHHE ONTUYECKOM MIOTHOCTH Ha 0,2 e TMHUILIBL.

CrnemyeT OTMETHTh, YTO AKTUBHPOBAHHBIH YTrOJb YMEHBINAET OKPACKY
Jlensnoro 4das Ha 34,2 %. B Toke BpeMs KpacUTelb 3TOr0 HallUTKa HE I10-
riomaeTcs «0enoi TabneTkon.

TakuM 00pa3omM, cTeTeHb MOTJIOMIEHUS TEMHBIX KpacuTeled u3 HaluT-
koB «JlensaHoit wait», «JlecHsie srome» u «Meragpyt UepHuKa» y aKTHBH-
POBaHHOTO YIJIS BbINIE, YeM y «Oenoil TabneTkn». B cpaBHUTENbHOM ac-
neKkTe OblIa u3ydeHa 3(PEKTUBHOCTh PA3INYHBIX TBEPABIX aICOPOCHTOB —
YIS aKTUBHPOBAHHOTO U «OeJIoN TaOJIeTKM», colepikaiieil KpeMHHUH THOK-
CHJT KOJUIOU/IHBIN O€3BOAHBIN, B OTHOIICHHUH MHIIEBBIX KpacuTeseH.

B pesysnbpraTe BBINOIHEHUS HCCIEIOBATENBECKONW pabOTHl YCTAaHOBIICHO,
YTO MUIIEBHIE KPACUTENIN XOPOIIO MOTJIOMIAINCH JAHHBIMH aIcCOPOCHTaMH.

[Tomy4yeHHBIE JaHHBIE TOKA3BIBAIOT OAMHAKOBYIO aJCOPOIMOHHYIO CIIO-
COOHOCTh AKTHBHUPOBAHHOTO YIJIL M «OElIoi TaOJICTKW» B OTHOIICHHH Ha-
nUTKa «MyJIBTUTENb aleIbCHH» U BOJHBIX PACTBOPOB KPACHOTO U JKEJITOTO
MUUIIEBBIX KpacUTEIEH.

B pesyipTaTe MpOBEACHHBIX HCCIEIOBAHUM MOJYYCHO MPEACTaBICHHUE
00 ajicopOIyy 1 MOBEPXHOCTHBIX SBJICHUSX, 1JaHA CPaBHUTEIIbHAS XapaKTe-
pHUCTHKa aJCOPOIIMOHHON CITOCOOHOCTH AaKTHBHPOBAHHOTO YIJISI M «Oenoi
TabNeTKN» W MO3BOJSET PACIIMPUTh MpPEIMET IO3HAHMSA XHMHHU, HaWTH
MIPUMEPBI  TIPAKTHYECKOTO IMPHUMEHEHHS aJICOPOIMU B TEXHOJIOTHYECKUX
nporeccax, papManeBTHKH U B OMOJIOTMYECKNX 00bEKTax.

JIMTEPATYPA
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OHOJIOrMYECKOr0 U SKOJIOTHYECKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

YK 628.316

MOHUTOPHUHI COCTABA BO/JbI B BOJOIIPUEMHUKAX
Kopneiiuux A. H.

Hayunvuii pyxosooumens — Anosasn H. I1., kano. mexu. nayk, doyenm,
Ooupexmop Hncmumyma nogvlulenusi Keamu@ukayuu u nepenoocomosKu
bpecmckozo cocydapcmeennozo mexnuueckozo ynueepcumema

YO «bpecTckuii Tocy1apCTBEHHBIN TEXHUUECKUI YHUBEPCUTETY,

r. Bpecr, Pecrry6mnka benapych

[TpuponHas Boga mpencTaBiseT co00H CIIOXKHYIO T€TepOreHHYIO CHCTe-
My, COJEpKalllyl0 pa3HOOOpa3Hble MEJKO- U KPYIHOCYCIICHIUpPOBaHHBIE,
KOJIJIOWAHO-PACTBOPEHHBIE, Tra3000pa3Hble W HCTUHHO-PACTBOPEHHBIE Be-
mectBa [1] U ABIgETCS SIEKTPOTUTOM, TaK KaK pacTBOPEHHBIE B HEll rasml,
MUHEpaJIbHBIE U OPTaHMUYECKUE BEIIECTBA B TON MM MHON CTENEHU JUCCO-
LMHMPOBaHbI HA MOHBI, a KOJUIOM/HbIEC U B3BEILICHHBIC BEIIECTBA B OOJIBILIIH-
CTBE CIy4aeB HECYT OIpeAEICHHBIN 3apsi.

KauecTBO NpHpPOHBIX BOIHBIX MCTOUYHHUKOB OIPENENSETCS 10 HAJIMYHIO B
HEl BEIIEeCTB HEOPTraHMYECKOTO W OPTraHMYECKOTO MPOHMCXOXICHHS, a TaKkKe
MHKPOOPTaHM3MOB M XapaKTEePU3YeTCs Pa3IUYHbIMHU (PU3HUECKUMH, XHUMHIe-
CKMMH, OAKTEPHOJIOTHIECKUMH MTOKa3aTENISIMH.

Jnst mpoBeieHUss MOHUTOPUHTA COCTaBa BOJbI pek Myxaser, 3anaaHbii
Byr, JlecHas B Teuerne 2014-2015 rr. mpousBoamsics oTOOp U aHAIH3 TIPOO
BOJIBI BOJOIIPHEMHHKOB. OTOOpP, KOHCEPBUPOBAaHUE U XpaHEHHE Mpod MpH-
POIHBIX BOJX OCYHIECTBISUINCH B COOTBETCTBUM C TpPeOOBaHMSIMHU
CTBT'OCT 515922001 «Boga. Obuuie TpeboBanus k 0T60py mpod». Cpenn
ToKa3aTesiel KadecTBa BOJBI OIPEIEIIsUINCh B3BelleHHbIe BemiecTBa, BIIKs,
Hedrenpoayktsl, pH, cynedatsr, xmopunsl, AITAB, cyxoii octaTok [2].

OCHOBHBIMHU TIOKA3aTEISIMHA 3arpPsI3HEHHOCTH BOJBI SBISIOTCA: OMOXU-
muueckoe notpedienue kucnopona (BIIK), azorconepskamias rpymmna (a3ot
AMMOHUITHBIN, @30T HUTPUTHBIHA, a30T HUTPATHBII), (hochaThl, B3BEIICHHbIE
BEIIECTBA, KOHIEHTPALUs HEe(PTENPOJYKTOB, KOHIIEHTPALUS TSIKEIBIX Me-
TAJUIOB (LIMHK, ME€/lb, HUKEJIb, XPOM H JIp.).

Hannune B MOBEPXHOCTHBIX BOJAX B3BEIICHHBIX BEILECTB CBUAETENIBCT-
BYET O €€ 3arps3HEHHOCTU HEPAaCTBOPUMBIMH NPHUMECSMH, B OCHOBHOM MH-
HEpaJbHOTO TPOUCXOXKACHMA. KOHIlEHTpanus B3BEIICHHBIX BEIIECTB yBe-
JUYUBACTCA, TI0 IPUYHMHE TOCTYIUICHHS B PEKy JOXIEBBIX CTOYHBIX BOJ,
KOTOpBIE B OOJBIIEH 9aCTH HE MIPOXOST OYHUCTKY.
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GHOJIOrMYECKOr0 M SKOJIOTHIECKOro npoduieil «XuMus B COAPYKECTBE HAYK»
Topku, 19-21 mast 2015 1.

KauecTBeHHasl XapaKTepPHCTHKA BOJbI B BOJONPHEMHUKAX

DoHOBBIE KOHIICHTPALIUH 3aTPS3HSIONINX BEIIECTB, TIJIK 3arps3Hsiomux Be-
é g MI/ 1M LIECTB, MI/AM” JUIs BOJOEMA
= =
E l::n § pexa Myxasen peka JlecHas peka 3§.na/1ﬂbm
T T

HaumeHnoBaHue nokasa- 8 IS .

Tesel 3arpA3HEHHOCTH 2 ) g S = 3 3] o = phiGOX03sif- KYJIbTypHO-
g- =% Q = = = = z z CTBEHHOU 6 o
=l ] ¥ [ % % < w " . BITOBON
= 4 o 3] o 3] 3] 3] ( ) Karero KaTeropuu
25 | 2| & 2 2 2| B 2 pn P
S = = = = = =
=8 2 A ) A A A

B3BeleHHble BELECTBA C 79 10,2 9,4 10,0 12,55 12,54 ®on+0,75 ®ou+0,75
Cyxoii octatok C 316 310 307 310 476 477 1000 1000
BIIKs C 2,44 2,7 2,47 2,67 5,97 5,97 6,0 6,0
CITAB T. 0,041 0,5 0,07 0,09 0,12 0,12 0,1 0,5
Cynbdatst C-t 4 32 44 37 40,9 45 45 100 500
Xmopust C-t 4 28 30 18 20,0 52 52 300 350
HedrenpomykTst P/x 3 0,03 0,05 0,03 0,05 0,06 0,06 0,05 0,3
pH C 7,7 7,8 7,56 8,0 7,8 7.9 6,5-8,5 6,5-8,5
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T'opxu, 19-21 mas 2015 1.

[TpucyTrcTBHEe B NMOBEPXHOCTHBIX BOJAAX JISTKOOKHCISIEMBIX OpraHHYe-
CKMX BELIECTB WJICHTUQHUIUPYETCS BEIMYNHON OMOXMMHYECKOro MOTpeO-
nenus kuciopoaa (BIIKs). 3a nepuon HaGmoaeHU pKoH TEHAEHIMU U3-
MEHEHHS Ka4eCTBa BOJBI IO 3TOMY ITOKA3aTEII0 B TY MM HHYIO CTOPOHY HE
HaOJIro1aeTcs.

HedrenpoaykTs! sABIstOTCS Hanboliee pacpoCTpaHEHHBIMH U ONAaCHBI-
MH BEIIECTBAMH, 3arps3HIIONIMMH MOBEPXHOCTHBIE Boabl. Ilpm comepxa-
Hun HedrenpoxykToB Gomee 0,05 Mr/mM° MOPTATCS BKYCOBBIE KaduecTBa
BOJIBI, @ ppI0Oa MmpuoOpeTaeT HenpusATHBIA NpuBKyc HedTu. KoHueHTpaums
Hedtr Beime 0,5 MI/aM° cMepTelbHa IS PhIO, a paBHas 1,2 MI/IM° BBI3BI-
BaeT rudenb IIaHKTOHA. Kpome Toro, reoxuMmudeckue ocoOeHHOCTH Hed-
TECOoJep KaIIero BellecTBa (CTOMKOCTh K OKHCICHHIO, BBICOKAs ITOJBMXK-
HOCTH) CIOCOOCTBYIOT 3HAYUTEIHHOMY YBEIMUYCHHIO MPOTSHKEHHOCTH 3a-
TPSA3HEHHBIX YYaCTKOB, KOTOPAsk MOKET JAOCTUTaTh COTEH KHMJIOMETPOB.

[TpoGnema oxpaHbl BOJHBIX PECYPCOB OT 3arps3HEHHUs SBJISETCS BEChbMa
OCTPOH, HECMOTPA Ha MPEANPUHUMAEMBIE MEPHI 10 OYUCTKE CTOYHBIX BOJ,
TaK Kak IOCTYIJICHHE B BOJHBIC NCTOYHHMKH 3arps3HSIOIINX BEIIECTB B CO-
CTaBe CTOYHBIX BOJ W BCJIEACTBHE CMbIBa yJOOPEHHUIl C CEIbCKOXO3HUCT-
BEHHBIX YTOAWH, a TakXKe M3-3a 3arpsA3HEHHS BBINAJAIOMIMMHU OCaJKaMU
JIOBOJIGHO CYIIECTBEHHO M B PsiJie CTBOPOB PEK MPUBOAMT K IPEBHIMICHUIO
MIPEJeNIbHO JOIMYCTUMBIX KOHIICHTpanui. Pe3ynpTaTsl pHU3NKO-XUMHYIECKIX
HCCIICIOBAaHUNA TNPUPOJHOW BOABI B BOJHBIX OOBEKTAX-NPHEMHHUKAX 3a
2014-2015 rr. npexacrasieHsl B Tabnume. [ aHamm3a KadecTBa BOJBI B
pexax Myxasen, 3ananusiii byr u JlecHas nmosiydeHHblE JaHHBIE CPaBHEHBI
¢ ITIK 3arps3Hsronmx BEmecTB B BOJIE BOJHBIX 0OBEKTOB PEKPEAIIOHHOTO
u perooxo3zsiictBenHoro (Il xkareropun) Bo1ooab30BaHMS.

AHanu3 kauecTBa BOABI B peke MyxaBell B CTBOPAx BBIIIE BBIITYCKOB U
HIDKE TI0 TCYSHHIO YKa3bIBaeT Ha TO, YTO aHTPOIIOTEHHOE BO3IECHCTBHUE I'O-
poJa Ha BOJOEM HECYLIECTBEHHOE, W BIMSIHUE BBI3BAHO COPOCOM B depTe
ropojia MOBEPXHOCTHOI'O CTOKA KaK C TEPPUTOPUU TOPOJIA, TaK U C TEPPUTO-
puu IpOMIIpeaNpUITHNA. BiinsiHuEe NOBEPXHOCTHOrO CTOKA Ha pekax JlecHas
n 3ananueiii byr eme 6omee HecymecTBeHHOe. HeratuBHOE BIMSHUE Criia-
KHMBAETCS TEM, YTO NOBEPXHOCTHBIN CTOK B ATU BOJOEMBI NIOCTYIAET: B PEKY
JlecHast — dyepe3 MeTMOPATHBHYIO KaHABY; B peKy 3amaaHelid byr — gepes ec-
TECTBEHHYIO aKKYMYJIUPYIOIIYIO0 €EMKOCTB-TIPY/l ¥ MEJIMOPATUBHBIN KaHAL.
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AKTUBHOCTDb ACKOPBATIIEPOKCHJIA3BI
PAHHEIBETYIIIUX PACTEHUM

Kyb6auukas A. Jl., Jleonosuu E. A.

Hayunvwuii pyxogooumens — banaesa-Tuxomuposa O. M., kano. 6uon. Hayx,
ooyenm

BI'Y um. I1. M. Mameposa,

r. Burebck, Pecniyonuka benapycs

OcHoBHast (YHKIMSI PaCTUTEIbHBIX NMEPOKCHAA3 — 3alluTHas. B oTBeT
Ha pa3IM4yHble BUPYCHBIC, TPHOKOBBIE M OaKkTepualbHble NHEKINH pacTe-
HUSI HAaYMHAIOT TE€HEPHPOBaTh (PEPMEHTHI, CIIOCOOHBIE YHHUUYTOXXHTH HPO-
HUKIINH ¢uTOonaToreH. B coctaB akTUBHOM KOMITOHEHTBI CHCTEMBI BXOIST
nepokcuasa (ackopbarnepokcuaasza), HAJI®-H,-okcuaaza u cynepokcu-
mucmyTasa [1]. I[lepokenpasa crocoOHa OCyIIECTBIATH KOHTPOJb 33 YPOB-
HEM IIePEKNCH, BOCCTAHABIINBAS €€ /10 BOJBI U OKHCIATH HU3KOMOJIEKYJISIP-
Hble aHTHOKCHIAHThL. CyOcTpaTaMy epoKCHIa3bl MOTYT OBITH M (PUTOTOP-
MOHBI, TO3TOMY (pepMEHT UMeeT OOJbIIOe 3HAUEHHE B PETYJISALUH COCTaBa
(YHKIIMOHAIBHO aKTHBHBIX BEIIECTB B TKaHsX pacteHuii [2]. [lepokcunasbl
00ecrieynBarOT HOPMAJIBHBIN XOJ OKHCINTEIBHBIX MPOIECCOB MpH Heba-
TOIPHUSTHBIX BO3JCUCTBUSAX HA PACTEHHUs, HAIPUMEp, ATOICHHBIX areHTOB,
TSDKEJBIX METaJUIOB U APYTUX (GakTopoB. [lenv pabomsi — ONIPEACTUTH aK-
THBHOCTh aCKOPOATHEePOKCHIA3hl PAHHEIBETYIINX PACTEHHH B 3aBHUCHMO-
CTH OT MECTOIIPOU3PACTAHHS U OpraHa PacTCHUS.

OObeKkTaMM HcceJOBaHUS SBIISIFOTCS PAaHHEIBETYIINE PACTEHUsS TIEPBO-
user Becennuii (Primula officinalis), nyk-umurr (Allium schoenoprdsum) n
nyk Mmensexuit (Allium ursinum L.). OOpa3upl pacteHnii oTOMpanuch U3
MOMYJIALUM, Mpou3pacTarolieil B ycnoBusax borannueckoro caga BI'Y um.
II. M. MamepoBa, necuuuectBa 1. Kpanesuun bopucoBckoro paiioHa u
necHuuecTBa r. ButeOcka. MccnenoBanne akTHBHOCTH TITyTaTHOHPELYKTa-
36l TIPOBOJWIOCH B BETETATUBHBIX W I'C€HEPATHBHBIX OPraHaxX PaHHEUBETY-
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IMAX PACTEHUH MPUPOITHBIX,
OKYJBTYPEHHBIX MOITYIISIAHN.

MeToarka omnpeeneHus] akTHBHOCTH acKopOaTnepokcuaassl [3]: pactu-
TenbHEI MaTepual (0,15 r) pacTipaioT Ha by € 3 MII Cpebl BRIICICHAS U
uentpudyrupytor 10 mun, 10000 g npu 4 °C. CynepHaTaHT UCIONB3YIOT B
KavyecTBe (pepMEHTA NPH MPOBEJICHNH PEaKLIH. XPaHST B XOJOIUIBHUKE HE
6osee 2 vacoB. B Tepmocratupyemyro kroBeTy npunuBaioT 50 mxia D/TA,
100 M ackop6unoBoit kuciotel, 100 mxn H,O,, 2,25 mu 0,05 M (pH 7,8)
¢docharHoro Oydepa u mporpesatot npu temneparype 37 °C 1 mun. Peak-
LU0 3amycKaroT gobasnenueM 0,5 My cynepHaTanta. KuHetuky morpeoiie-
HUS ackopOaTta peruCcTPUPYIOT B TeueHue 2 MuH mpu 290 HM Ha CHEKTpOd-
nyopumeTpe Solar. AKTHBHOCTE (epMEHTa PAaCCUUTHIBAIOT, HCIIOIb3Ys KO-
3¢ UIIECHT MOJIIPHOM SKCTHHKINY 2,8 MM oM,

Marematnyeckyro 0OpabOTKy IOJIydEHHBIX DPE3YJIbTATOB HPOBOIUIN
METOJIaMH ITapaMeTPUUECKON M HEIApaMeTPHUIECKON CTATUCTUKHU C MCIIONb-
30BaHMEM MakeTa cratuctuueckux mnporpamm Microsoft Excel 2003,
STATISTICA6.0.

AXTHBHOCTh acKopOaTHepoOKCHa3bl B 3aBUCHMOCTH OT MECTOIPOM3pa-
CTaHWsl, OpraHa pacTeHUsl ¥ BU/Ia MOIYJISIIIMY MTPECTaBlieHa B TaOJHIIE.

WHTPOAYIMOHHBIX ¥ HHTPOAYIHOHHO-

AKTHBHOCTb aCKOPOATNEepOKCHIa3bl (MKMOIL/MHHXT TKAHH) B BereTaATHBHBIX
U reHepPaTHBHbIX OPraHax paHHenBeTymux pacrennii (M=+m)

Mecto cbopa

Pacturenshblit Opran Borannuecknit JlecunuectBo JlecanyecTBo

00BEKT pacTeHus caj (Bopucosckoro (Burebekoro
(r. Bure6ck) p-Ha) p-Ha)

N JIncThs 0,98+0,0124° 0,99+0,013° 0,99+0,013°
1y Crebn 0,80+0,0170° 0,81+0,017° 0,81+0,017°
Kopuu 0,86+0,0199*° 0,95:0,008%%° 0,98+0,035%>°
P— JIncThs 0,8510,5533 1;6 0,3510,00631; 0,36i0,00731;6
Kopuu 1,29+0,012%> 1,2440,0113% 1,26+0,031%*

Meppouser T{BeTKH 0,620,015 i 0,590,005 ] 0,5 Sio,ooze

EeverH JIncThs 1,69:(:0,0132 : 1,67+0,0102% 1,98+0,195
Crebm 1,19:+0,054>>F 1,18+0,053%>F 1,13+0,031%°°

Hpumeuanue. ' P < 0,05 00 CPaBHEHHIO C ITHUCTHIMH MEABEXHEro yka; 2 P < 0,05 mo
CPABHEHHMIO CO CTEBIIIMHI MEBEXKBETO JTyKa; > P < 0,05 1O CPABHEHHMIO ¢ KOPHSIMH METBEKBETO
nyka; P < 0,05 110 CPaBHEHUIO C JIUCTHSAMM JIyKa HUTT; ° P < 0,05 10 CPaBHEHUIO C KOPHAMU
nyka wHATT;? P < 0,05 10 CPABHEHHIO C LBETKAMMU MEPBOIBETA BECEHHETO.
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W3 Tabnuuel cieayeT, YTO HanOObIIasi aKTUBHOCTh aCKOPOATIIEPOKCHU-
Ja3bl PUKCUPYETCS Y MEABEIKBETO JIYKa B JIUCTHAX Y JyKa IIHUTTA — B KOP-
HSX, Yy MEPBOLBETA — B JIUCThsAX. Hanbombllieil akTHBHOCTHIO ackopOartiie-
poKcHuIa3sl 00N1alaeT BEreTaTHBHBINA OpraH IIEPBOIBETA BECEHHETO — JIHCT.
IIpu CcOMOCTAaBICHUH MOJYYCHHOH aKTHBHOCTU acKopOaTIepOKCHAa3bl B
Pa3UYHBIX OpraHax PaHHENBETYIINX PACTCHUH B 3aBUCHMOCTH OT MECTO-
MPOM3PACTAHUS CTATUCTHYECKH 3HAYMMBIX Pa3NiMuuil He OOHapyKeHo. Yc-
TAHOBJICHO, YTO aKTHBHOCTh aCKOPOATIHEPOKCHIA3bl B JIUCTHIX MEPBOLBETA
BeceHHero BhIe B 4,8 paza u B 1,7 pa3a o CpaBHEHUIO C €€ aKTUBHOCTHIO B
JIMCTBAX JIYKa HIHUTTAa U MCABEKLETO JIyYKa COOTBCTCTBCHHO. AKTI/IBHOCTL
ackopOaTnepokcuasbl B KOpHIX B 1,5 Gosblie y TyKa NIHUTTA B CPAaBHEHUH
C TaKOBBIM II0Ka3aTeJIeM Y MEABEKbEro JIyKa.

3axuouenne. TakuMm 00pa3oM, paHHEIBETYIIUE PACTCHUS MOTYT HC-
II0JIB30BAThCA KaK CUJIbHBIC aHTHOKCHIAHTHI. Boiee SAPKO BbIpaXC€Ha IpoO-
OKCH/IaHTHAS 3al[UTa Yy TPUPOTHBIX ¥ MHTPOAYIIMOHHBIX MOMYJISIUA Me-
BEXBET0 JIyKa U MEePBOIIBETA BECCHHETO.
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CUCTEMbI AKTUBHOMU 3ALIUTHI OT KOPPO3UH HA OCHOBE
IVIEHOK CJIOUCTBIX OKCHAOB

Jloreunosny A. C.

Hayunwiii pyxosooumenv — Ceupuodosa T. B., xano. xum. nayk, ooyeum
benopycckuil rocy1apcTBEHHBIN YHUBEPCUTET,

r. MuHck, Pecrrybnmka benapycs

OpnHOM U3 OCHOBHBIX 3a/lad COBPEMEHHOI'O XUMUYECKOT0 MaTepHagoBe-
JICHUsl SIBIISICTCS TU3aifH HOBBIX MAaTEpHajoOB, CIOCOOHBIX BBIICPKHUBATH
MOBBILLIEHHBIE HArPY3KH U TPOTHUBOCTOSTH Pa3pylLICHHIO, B TOM YHCIE B
9KCTPEMANIbHBIX YCIOBUAX. TEOpeTHHYecKH JO0Ka3aHO, YTO B TOM Ciydae,
€CITM B TIPOIIECCE AKCIUTyaTallid HaWOONBIIYI0 HArpy3Ky HCIBITHIBACT II0-
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BEPXHOCTh MaTepuaa, CO31aHHE HOBBIX MaTEPHAJIOB WM OOBEMHAs MOIH-
(UKanus UX TPaIUIMOHHBIX aHAJIOTOB SIBJIICTCS HEONPAaBJaHHBIM. B Takom
cilydae Iesiecoo0pa3sHOi OKa3bIBAaeTCsl MOBEPXHOCTHAS MOAWGHUKANIUS HC-
MOJIb3YEMOr0 MaTepHaia, B TOM YHCIIEe C IPUMEHEHHEM XUMHUIECKON o0pa-
OOTKH, TOTIOJHEHHOH Pa3IMYHOrO poja (PU3NKO-XUMHYECKHM BO3AEHCTBHU-
em [1].

TpaauIMOHHBIME TpHEMaMH JUIS YJIYYIICHUS SKCIUTyaTallMOHHBIX Xa-
PaKTEepUCTHK METAJUIOB B HACTOSINEE BPEMsI ABISIOTCS MOBEPXHOCTHOE OK-
CHIUpOBaHHe, OOpUPOBaHUE, MACCHBUPOBAHME, a30THPOBaHME, Hakien. B
TO e BpeMs 0OJblIOe BHUMAHHUE YJENSeTCsl U XUMHYECKOH MMMOOMIH3a-
UM Pa3NIUIHOTO poia (YHKIMOHAIBHBIX IUICHOK K METaJUIMYECKOH IT0-
BEPXHOCTH. J[OTIOJTHUTENIFHBIE BO3MOXHOCTH I10 YBEIHICHHUIO 3()(HEKTHBHO-
CTH XUMHYECKOH MOIM(UKAIMKM METALIMYECKUX IIOBEPXHOCTEH MOTYT
OBITH OTKPBITHI NP COYCTAHMHM XUMHUYECKOH MOIU(HKAINKM MeTayuinde-
CKOM TIOBEPXHOCTH C COHOXMMHUYECKHUM (YJIBTPa3BYKOBBIM) BO3JCHCTBHEM.

Panee aBTopamu ObuIa MPOJIEMOHCTPUPOBAHA BO3MOXKHOCTh COHOXHUMH-
4eCKOW MOJU(UKALNK TOBEPXHOCTH METAJUIOB IUICHKaMH TPHUOKCHIIA MO-
nmubnena [2]. Tlenraokcuz Banagus (V,0s) Tak jxe Kak ¥ TPHOKCH] MOJTHO-
JICHa, SIBJISICTCS THITUYHBIM MPEACTaBUTENIEM CeMeHCTBa OKCHJIOB IIEPEXO/-
HBIX 3JIEMEHTOB, UMEIOLINX CIOHCTOE CTpOeHHUE. JJaHHOE 00CTOSATENBCTBO, C
OJIHOI CTOPOHBI, OTKPBHIBAET IIUPOKHE BO3MOXXHOCTH [UIS WHTEPKAJSILIUH
MOJIEKYJI Pa3IMYHON MPUPOJIBI B MEKCIIOEBOE MPOCTPAHCTBO NEHTAOKCH/A
BaHAJMs; C JPYrod CTOPOHBI, KJIACTEPHl M KOJUIOMIHBIE YACTHIBI OKCHA
BaHAJMs OTIMYAIOTCS BHIPAXKEHHOW CKIIOHHOCTBIO K aJCOPOIMH Ha TIOBEPX-
HOCTH TBEPJBIX Tell (B TOM 4YHMciie, MeTaJUIOB). [Ipekypcopom npu moiyde-
HHUM OKCH/-BaHaHEBBIX INICHOK MOTYT CIIY>KUTb ITPOJYKTHI OKUCIUTEIHHO-
BOCCTaHOBHTEIBHBIX IPEBPALICHHH, a TaKXKe HPOJYKTHl KJIACCHYECKOTO
30JIb-T€JIb CHHTE3a. B TO ke BpeMsi aibTepHATHBHBIM HCTOYHUKOM OKCH]I-
BaHaJMEBbIX TUICHOK M KOJUIOWJIOB SIBIISIIOTCS BOJHBIE PacTBOPHI BaHaJHe-
BOM KHCITOTBI, TIOJTy9aeMBbIe C TIOMOIIIBI0 HOHOOOMEHHBIX peakiuii [3, 4].

Llenpro HACTOSIIETO HMCCIEAOBAHUS SBISUIOCH M3YYEHHE BO3MOXKHOCTU
COHOXMMHUYECKOH MMMOOMIIM3AINN MPOJIYKTOB IOJIMKOHACHCAIMM BaHa-
JIMEBOW KUCIIOTHI K TIOBEPXHOCTHU AIIEKTPOXUMHUYECKH OCaXKICHHOTO HUKEJIS
1 M3y4eHHE CBOMCTB MOIyYaeMBbIX ITPHU 3TOM METAII-OKCH/IHBIX IJICHOYHBIX
KOMITO3HTOB.

Huxkenesble MOKpBITUS TOMMIUHON 20 MKM OCa)KHANH 3JIEKTPOXHUMHUE-
CKHM Ha MeJHYIO (OJIBI'Y U3 CTaHIAPTHOTO CyJIb(aTHOTO JIEKTPOJIUTA HUKE-
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

JMPOBaHUS CJEAYIONIET0 COCTaBa (r//:[M3): NiSO, — 200, NiCl, — 50,
H3BO; — 35; pH-4,5-5,5; mIoTHOCTh KaTOJHOTO TOKa — 2 Alnv?; TeMmepa-
Typa ocaxaeHus — 25 °C. IloxydeHHBIE TakuM 00pa3oM IDICHKH HHUKEIS
MIOJIBEPTaJId COHOXMMHUYECKOMY BO3/ICHCTBHUIO C HCIIOJIb30BAaHHEM YJIbTpa-
3ByKOBOTO TeHepaTopa Bandelin montaocTrio 2200 BT B BogHOM pactBope
BAHAHEBOH KHCIOTHI (KOHIEHTpars — 0,2 MOMB/IM°), OTY4EHHOM METO-
JIOM HOHHOro oOMeHa. Jlajgee COHOXMMHYECKH MOAMGMUINPOBAHHBIN HH-
KeJb nporpeBanu npu tremneparype 200 °C B Tedyenue 4 yacoB Ha BO3AyXe.

I[lo pmamHEIM peHTreHO(dIyopecleHTHOH chekTpockonmu u HK-
CHEKTPOCKOIIMH COHOXMMHYECKOE 00JIyueHHEe HUKENsl B IPUCYTCTBUU BaHa-
JIMEBOH KHCIIOTHI CONPOBOKAACTCS HEOOpaTnuMoil MMMOOMIM3aIneil OKco-
COCAMHEHUI BaHaHs K TOBEPXHOCTH HHKENS. DIEKTPOHHO-MUKPOCKOIIH-
YEeCKOE HCCIICAOBAHUE IO3BOJIICT 3aKIIOYUTh, YTO MHUKpOpENbed IMOBEpX-
HOCTH TaJbBaHMYECKOTO HUKEJS MPH ITOM MNPAKTHYECKH HE W3MEHseTCs,
cleioBaTeNbHO, (opMupyeMasi Ha NMOBEPXHOCTH HHKEIS TUICHKA THIPaTH-
POBaHHOTO OKCHJA BaHAIMs UMEET TOJILIUHY HECKOJIBKO MOHOCIOEB M Jie-
KOpHUpYeT penbed NCXOTHOW HHUKEIEeBOW MOBEpXHOCTH. 110 TaHHBIM XHUMHU-
YEeCKOro aHaln3a KOHIEHTpAllMs BaHaJMs Ha MOBEPXHOCTU HHUKEJs, MOJ-
BEPrHYBIIETOCS ~ COHOXMMHYECKOl ~ o0paOoTke, HEe  TpeBbIIIaeT
0,3 MMOJTB/CMZ.

TepmooOpaboTka IICHOK T'MAPATUPOBAHHOTO OKCHIA BaHaaus, chop-
MHUPOBaHHBIX Ha MIOBEPXHOCTH HUKEIIS, IPUBOAUT K UX PECTPYKTYPHU3ALHH:
O704Hast CTPYKTypa IUICHKH CTaHOBHTCS OoJyiee BBIPaKCHHOH, CpeIXHHH
pasMep CTPYKTYpPHBIX 3JEMEHTOB IUIEHKH yBenuuuBaercs ¢ 250 HM 10
500 um.

YcTaHOBIIEHO, YTO HUKENb, MOJU(UIIMPOBAaHHBIH OKCHI-BaHAIUEBBEIMU
IJICHKaMHU, XapakTepusyeTcst 6osee BrICOKOM (B ~ 1,5 paza) ycTOHYMBOCTHIO
K KOPPO3HH I10 CPAaBHEHHUIO C MHAMBUAYaJIbHBIM METaUIOM. [lOTIOJIHUTEIb-
HO TIOBBICUTh KOPPO3HOHHYIO YCTOMYHMBOCTH OKCHI-METAJIMYECKUX ILie-
HOYHBIX KOMIIO3UTOB yJIAa€TCsl IIyT€M BBEAEHHS B OKCHJIHYIO IUICHKY OcH-
30TpHa3oiia, BBIIOJHSIOMIErO POJNb  HMHrUOWTOpa KOppo3uu. dakt
OKKJIFOMPOBaHUSl ~ OCH30TpHa3ojla B  OKCHA-BAHAIHEBYIO  IUICHKY
noATBepxkaaercs nanueiMu MK-criektpockonuueckoro ucciienoanus. Kak
MI0Ka3aJI0 BBIIIOJIHEHHOE MCCIIEOBAaHNE, Jlake HEOOIIbIINe KOJIUYecTBa OCH-
30TpHasoiia (BBOAMBILETOCS B PACTBOpP BaHAUEBOW KHCIOTHI B KOJIMUECTBE
0,1 macc.%), npuCyTCTBHE KOTOPOTO HE CKa3bIBaeTCs HW Ha MOP(QOIIOTHH
IUICHKH OKCHJIa BaHAIWs, HM Ha €€ LEIOCTHOCTH ¥ CTPYKTYPHOH OpraHH3a-
LIMH, MO3BOJISIIOT MOBBICUTH YCTOMYMBOCTH K KOPPO3MU METaJI-OKCHIHBIX
KOMITO3HUTOB B 2,5-3 pa3a 1m0 CpaBHEHHUIO C HHIUBHIYaIbHBIM HUKEIIEM.
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Pe3ynbTaThl BBIIOJIHEHHOTO TPHOOJIOTHYECKOTO HCCIICIOBAaHUS ITOKa3a-
JH, 9TO MOOU(HIUPOBAHNE OBEPXHOCTH I'aJbBAHUYECKOTO HHKEJS IIJICH-
KaMH, COCTOSIIIMMH M3 NMPOLYKTOB IOJMKOHICHCAIIMM BaHAIUEBOW KHCIIO-
TBI, IPUBOJMT K 3aMETHOMY YBEJIMYCHHUIO MX H3HOCOCTOMKOCTH. Tak, COHO-
XUMHUUYECKass MMMOOHIIM3ALMsI OKCHA-BAaHAUEBBIX IUICHOK K ITOBEPXHOCTH
rajJbBaHMYECKOTO HUKEJSl YBEINYHMBAET €ro YCTOMYMBOCTh K U3HOCY B yC-
JIOBUAX OKUCIIUTENIFHOTO U3HAIIUBaHUA B 23 pasa.

[puHIUIHAaIBHO OOJNBIICH H3HOCOCTORKOCTRIO (B 4—5 U Oosee pas mpe-
BBILIAIONICH TAHHBIN MMOKA3aTelb JUIsl MHAMBUAYaJIbHOTO HHUKENS) XapaKTe-
PHU3YIOTCS METaJUI-OKCHJHBIE KOMIIO3UTHI, MPOTPEThIE IIPH TeMIepaType
200 °C m pmommpoBaHHBIC AaHTHKOPPO3HOHHBEIM areHToM. llocmemnee 00-
CTOSITENIHCTBO MOXKET OBITH CBA3aHO C IMOJABJICHUEM B NPHCYTCTBHH OCH-
30TpHa3o0Jia MPOLECCOB TPUOOKOPPO3UHH M CHIDKCHHEM POJI OKHUCIHTEIb-
HOT'O U3HAIIMBAHHMS IPU MEXaHUYECKOM BO3ICHCTBHU.
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B HacToAIIEeC BPEMS PE3KO BO3POC MHTCPEC K DKOJOTrMYECKOMY BOCIIU-

TaHUIO IIKOJBHUKOB. TOJIBKO JKMBS B IOJIHOM rapMoHHH C HpHpOﬂOﬁ, 4qcCio-
BCK CMOXKET JIyUlIC IMOHATH €€, a IIOHAB, COXPAHUTL KU3Hb Ha 3emite. Yeno-
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

BEK — 9TO YaCTHYKa MPHUPOABI, IOITOMY OH HE MOXKET HapyLIUTh 3aKOHHBI,
CylIecTByIoIMe B Heil. B HacTosiee Bpems SKOJOTMYEcKHe HpOOJIeMEI
proOpeny TI00aNbHEIN XapakTep. DKOJIOTHA W3ydaeT B3aMMOCBSI3b eIo-
BEKa ¢ OKpyxkaromeil cpenoif. OpraHusM desroBeka HE MOXKET (DyHKIIMOHH-
poBath 6e3 B3aMMOCBSI3M C OKpyKaromel cpemoil. BemectBa, moctymaro-
Y€ B HAIl OPTaHU3M U3 OKPYXKAIOLIEH CPEAbl, BIMSIOT HA MPOLECCHI XKN3-
HENISSITeNbHOCTH Ooprann3Ma. HaM BajkHO 3HaTh, KaKHE BEIIECTBA ITOJIE3HBI
HaM U B KaKUX KOJMYIECTBAX, & YTO BPETHO M 10 KAKOW CTEHICHH.

Ha cerognsimiHuii neHb COXpaHEHWE U YKpEIUIEHUE 3I0pOBbsl Hacele-
HUS — OJIHa U3 HauOoJiee aKTyallbHBIX MPOOJEM COBPEMEHHOCTH. DKOJIOTH-
YCCKHC npo6neMm, CTpeMHTeJ’ILHLIfI PUTM KU3HH, HEpALITUOHAJIbHOC IMHUTA-
HUE, BPCAHBIC MPUBBIYKHA OKa3bIBAIOT HaFyGHOC BJIMAHHUC HA COCTOSHHC 4YC-
JIoBeKa. B cBs3M ¢ 3TUM BO3pacTaeT posib XUMHH U OHOJIOTHH KaK yueOHBIX
IIPEIMETOB B PACIIUPEHHH IPEJICTaBICHUN y4aluxcsi O Hay4yHO OOOCHO-
BaHHBIX MpaBWIaX M HOPMax HCIOJB30BAHUS BEIIECTB, IMPUMEHICMBIX B
OBITYy M Ha MIPOU3BOJCTBE, (OPMUPOBAHIE OCHOB 30POBOTO 00pa3a KU3HU
Y TPaMOTHOTO HIOBE/ICHHS JIIOAEH B PA3JIMYHbIX )KU3HEHHBIX CUTYAIHX.

[MpoGmema ankoronn3Ma, HAPKOMAaHWHM W HUKOTHHOMAaHWHM HAaCTOJBKO
aKTyaJlbHa, YTO BCE MHPOBOE COOOIIECTBO CUHMTAET €€ mpHopuTeTHOH. On-
HOW M3 HamOoJiee PacHpOCTPAaHEHHBIX BPEAHBIX MPHUBBIYEK SIBISIETCS Taba-
KoKypenue [2, 5].

Kypenue tabaka siBisieTcst 01HON U3 HanboJee 3HAYMMBIX MPOOIIeM co-
BPEMEHHOT'0 3/IpaBOOXPAaHEHNA. ApMUS KypSAIIMX JIFOJeH B MUPE OTPOMHA —
1,26 mummmapaa. Cpenn Hux, mo naHHeiM BO3, okono 47 % cocTtaBisiorT
MYX4YUHBI 1 12 % — )KEHIIUHbI. AKTHBHOE KypeHHE SIBJIIETCS BaXKHOMW Ipe-
JOTBPaTUMOM NPUYUHON CMEPTH OT PECIUPATOPHOM HATOJOTWH (pak Jier-
KX M BEPXHUX OTJIEJIOB JIBIXaTEIbHBIX IyTeH) U Ipyrux 3abosieBanuii (pax
IIUIIEBO/IA M XKEIYAKa, PaK MOYEBOTO Iy3bIpsl U IOKETYL0YHOHN Kele3Hl,
nieMuueckas 00Je3Hb cep/la, aHeBpU3Ma aopThI U JIp.): ©KEJHEBHO B MU-
pe OT MOCNEeACTBUI 3TON BpeAHOH NMPHUBBIYKM ymMHpaeT cBblie 10 ThICsSu
YEeJIOBEK, KaXKIbIi ro — OKOJIO 4 MUJUTHOHOB [4].

Kypenne — riaBHBIH NIpeIOTBpAaTHMBIA (DaKTOp, KOTOPHIA BIMAET Ha
310poBbe HaceleHusa. KypeHne sBisercs oJHON u3 Hanboiee pacmpocTpa-
HEHHBIX BPEIHBIX NMPUBBIYEK UEJIOBEKA. Y IOBJIETBOPSS CBOIO TATY K Kype-
HUIO, KypwiIbIIMK ymupaer Ha 10 ner pansme. IIpn 3ToM ymeHbIIeHHE
MIPOJIOIDKUTENBHOCTH KU3HU HE YBEINYNBACT €€ Ka4eCTBO, KOTOPOE CHIKA-
eTcs JaKe MPU HE3HAYUTEIBHOM CTaKe KypEHHS 3a CUET CHIDKCHHS (pusn-
YEeCKOW TPEHMPOBAHHOCTH, IOBBIIMICHHS YTOMIISIEMOCTH W IUIOXOT'O CaMo-
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qyBcTBUA. Tabak yOWBaeT KypWIBLIIMKOB. B mepByro odepensp CTpagaroT
oprans! apixanus: 98 % cMmeprei oT paka ropranu, 96 % cMeprei oT paka
nerkux, 75 % cMmepTell 0T XpPOHHYECKOTO OPOHXMTA M dM(HU3EMBI JICTKHX
00ycnoBNeHBI KypeHrneM. B npiMe onHOM curapeTs comepskarcs 6omee 4000
XMMHUUYECKHX COCAMHEHHUH, B TOM YHCiIe HUKOTHH, aMMHaK, CHHWIbHAs KH-
cloTa, yrapHblid ra3. HUKOTHH — OJJMH M3 CHJIbHEHIINX M3BECTHBIX SI0B, B
XO34HCTBE HCTOJIB3YyeTCA KaK HHCEKTHIUA, pa3pylIarolle eHcTByeT Ha
HEPBHYIO CHCTEMY M TOJIOBHOI MO3T, yrapHbIif ra3 MpoOHUKAaeT B KPOBb, JTH-
LIaeT OPraHU3M >KU3HEHHO HEOOXOAMMOro €My KHUCIOpoja, a Kaluld CH-
HUJIBHOM KHCIJIOTBI JOCTAaTOYHO, YTOOBI MIHOBEHHO YyOWTH 4esnoBeka. [lo-
CTOSTHHOE ¥ JAJIMTENIbHOE KypeHHe Tabaka MPHBOIUT K MPEXIACBPEMEHHOMY
crapenuro. Hapymenne nuranus TKaHeH KHCIOPOIOM, CIla3M MEJIKHX CO-
CYZIOB JIETIAl0T XapaKTEPHON BHEIIHOCTh KYPSILETO — JKEJITOBATHIH OTTEHOK
KOXXH 1 O€JI0OYHOM 000JI09KH IJ1a3, IPEKAEeBPEMEHHOE yBsAaHue Koxu. Ky-
PHUTH — 3HAYUT TOBHIIATE BEPOSTHOCTH BOSHUKHOBEHHS paKa IOJIOCTH PTa,
TJIOTKH M TOPTaHH, a TAKXKE MUIIEBO/IA, TTOJDKEITYIOYHOM KeIe3bl 1 MOYEBO-
ro my3sips [3, 5].

HukoTnH yTsKenseT TeueHHe psaa 3aboieBaHUil, TaKMX Kak aTrepo-
CKJIepOo3, THIIEpTOHWYECKas 00Je3Hb, TaCTpUT U MHOTHe npyrue. [lpu s3-
BEeHHOU OoJie3nu, TpomOodaeduTe, MH(DApPKTEe MHOKApIa BBHI3JOPOBICHUE
0e3 OTKa3a OT KypeHHs: HeBO3MOKHO. Cpein KypUIIBIIMKOB Yallle BCTpeya-
etcs s13Ba xenyaka u JIIK. Ecte naHHble, 4TO KypeHHE MOKET MPUBECTH K
TIOBPEX/ICHNIO KJIETOK W U3MEHEHMIO CTaTyca HMMYHHOW CHCTEMBI, MOBBI-
11asi pUCK pa3BuTHs Jieiiko3a [4, 5].

Taba4yHbIl JErOTh MOXET BBI3BATh 3JIOKAYECTBCHHBIM POCT TKaHEH:
90 % ciy4aeB paka JIETKHX IPUXOANTCS Ha JOJII0 KYPSIIHX.

OcoOeHHO BpesieH HUKOTHH OEpEeMEHHBIM, TaK KaK 3TO NMPHBOJIUT K PO-
KIECHUIO CIIAa0bIX, C HU3KUM BECOM JIeTeH, M KOPMSIINM JKEHIIWHAM — II0-
BEIAeTcs 3a00J€BaeMOCTh M CMEPTHOCTh JAETeil B NEpBBIC TOMBI KH3HH.
[Tocne BBIKypeHHOI OepeMEHHOH >KCHIIMHON CHrapeThl HACTYIaeT CIa3M
KPOBEHOCHBIX COCY/IOB IUTAIICHTHI, ¥ TUIO/ HAXOAUTCS B COCTOSTHUH JIETKOTO
KHCJIOPOAHOTO TOJIOJaHNS HECKOIBKO MUHYT. [IpH perynsipHOM KypeHUH BO
BpeMsi OEpEeMEHHOCTH IUIOA HAXOAWTCS B COCTOSIHUM XPOHHYECKOH KHCIIO-
POIHON HEAOCTATOUHOCTU MPAKTHYECKH NOCTOsHHO. CleicTtBue 3Toro —
BHYTpUYTpoOHas 3anepxkka paszsurus mioxa (B3PII). Kypsmas 6epemen-
Hasl TI0/IBEpraeT ce0sl MOBBIIIEHHOMY PUCKY BO3MOXKHOTO BBIKU/IBIIIA, POXK-
JICHHsI MEPTBOr0 pebeHKa Win pebeHKa ¢ HI3KOoit Maccoii Tena [1].
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AKTUBHOE KypeHue oTHUMaeT 8—10 JieT )KU3HHU, a BBIKypUBaHUE B JICHb
JIBYX MaueK CUrapeT COKpalllaeT >KU3Hb KypUJbIUKa Ha 15 yeT. A HauuHa-
IOTCS 3TH JIB€ TMAYKH CeHdac, KOTAa MAJIbYHUIIKH U JAEBYOHKH BBIKYPHBAIOT
1-2 curapertsl. [laccuBHOE KypeHHEe HE MEHEe BPEeIHO, YeM akThBHOE. [lac-
CHBHOE KypEHHE COKpallaeT *XM3Hb B cpexHeMm Ha 5 neT. IlosTomy Tabax
MOJKHO CMEJIO Ha3BaTh yOwiIieil. ExkeromHo B mMupe KypeHHE CTaHOBHTCS
MIPUYHHON CMepTH 3 MIIH. YeloBeK. B Hamie#l crpane KypsT Oolee MoJIOBH-
HBI MYX497H 1 Kaxaas 10 sxeamuna (58 % u 12 % cOOTBETCTBEHHO).

Jlo Tperu o0mIel TOKCHYHOCTH TabauyHOTo JbIMa IMPUXOJUTCS HA HUKO-
THH. OTO MacisHHCTas MPOo3payvHasl XKHUJIKOCTh C HEMPUSATHBIM 3allaxoM H
TOpPbKUM BKycoM. HUKOTHH sIBIIieTCS HADKOTHKOM — MMEHHO OH BBI3BIBAaET
MIPUCTPAcTHE K TabaKy U SABJIACTCA OJHUM M3 CAMBIX OIACHBIX PAaCTHUTEINb-
HBIX s1710B. JIJ11 yeroBeka cMepTeNbHasl 1032 HUKOTHHA cocTaBisieT oT 50 1o
100 mr, umn 2-3 xamm. IMEHHO Takasi 71032 M MOCTYNMaeT B KPOBb MOCIE
BeIKypuBaHus 2025 curaper. Kypmibomk He morubaet moTomy, 9To Takas
71032 BBOJMTCS TTOCTETIEHHO, HE B OAWH NpHEM, HO B TedeHne 30 JeT OH BBI-
kypuBaeT npumepHo 20 000 curaper, nornomas B cpegdemM 800 r HUKOTHU-
Ha, KaXJas 4aCTUYKa KOTOPOr0 HAHOCUT HEIONPABUMBIA Bpe] 310pPOBBIO.
HuKOTHH NpoHMKaeT B OpraHu3M BMecTe ¢ TabauHbIM AbIMOM. O0e3Bpexu-
BaHHE €ro MPOUCXOTUT B OCHOBHOM B II€YEHH, NMOYKAX M JIETKHUX, HO IPO-
JOYKTBI paclaja BBIIEIAIOTCA W3 OpraHu3Ma Ha npotTspkeHun 10-15 wgacoB
nocine Kypenus [2, 5].

HukoTHH OTHOCHUTCS K HEPBHBIM saM. DKCIIEPUMEHTHI Ha KUBOTHBIX H
HaOJIOACHUS HaJ KYypSIIUMH HO3BOJMIM YCTAaHOBHUTH, YTO HUKOTHH B Ma-
JBIX J103aX BO30YX/IaeT HEPBHBIE KJIETKH, CIIOCOOCTBYET yUallCHHUIO JbIXa-
HUSI ¥ ceplueOreHys, HapyIIeHHI0 PUTMa CEPACYHBIX COKPAIIEHHH, TOII-
HOTEe W pBOTE. B OONBIIMX 032X OH TOPMO3WT, a 3aTEM Mapaju3yeT Aes-
tensHOCTh KieTok I[HC. PacctpoiicTBa HEpBHOHM CHCTEMBI MPOSBISIOTCA
TIOHIDKEHNEM TPYIOCHOCOOHOCTH, APOXKAHHEM DPYK, OCIa0JICHHEM MaMsTH.
HukoTvH BO3#EHCTBYeT M Ha ’Kele3bl BHYTPEHHEH CEKpelHH, BbI3bIBas
CHasM COCYJIOB, TOBBIIIEHHE apTEPUAIbHOTO IABICHUS U y4allleHHE Cep-
JeYHBIX coKpamieHni. [laryOHO BiIMAA Ha TOJOBBIE XKeNe3bl, OH BEIET K
Pa3sBUTHUIO Y MY>YHH MOJIOBOM ¢1a00CTH — MMIIOTeHIMH [1].

OcTtpoTa 1 aKTyaJIbHOCTB, a TaK)Ke COIMAIbHAS 3HAYUMOCTH MPOOIEMBI
TabaKOKypeHUs] TECHO CBs3aHa ¢ (OPMHUPOBAHHEM y KypWIBIINKA HUKOTH-
HOBOW 3aBHCHMOCTH, CHJIa KOTOPOH HAaCTOJIBKO BEJIMKA, YTO MHOTHE Kypsi-
Y€ JTIOIU HE MOTYT OpOCHTH KypHTh CAMOCTOSATENIBHO, 1aXKe B TE€X CIyda-
SIX, KOTJIa OHU TBEPIO NPHUXOAAT K 3ToMy petienuo [4]. CBs3aHo 3TO ¢
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YpPE3BBIYANHO BBIPAXKEHHBIM Pa3HOOOpA3UEM peann3alii MEXaHU3MOB BO3-
JeHcTBHS Ta0AKOKYpEHHSI Ha OPTaHU3M YEJIOBEKa, YTO MOPOXKIAET HEOTHO-
3HAQYHOCTh MOTHBALNH K KypPEHHUIO, IPUIAET HHANBUIYAIbHBIN aTO(QU3N0-
JIOTHYECKUI XapakTep popmupyeMoll TabadyHOW 3aBUCHMOCTH M B KOHEHU-
HOM WTOTE 3aTpyAHSeT pa3pabOTKy €AWHOH MpOrpaMMbl MEpONPUSTHI B
MOMOILb JIFOZSIM, TBITAIOIIUMCST OTKa3aThCs OT KypeHHs, TpeOys 4eTKoi
OpHEHTAINH Ha KOHTHHT€HT KYPHIIBIIUKOB [5].

He MeHee akTyanbHO 3By4yaT BOIPOCHI TaDAKOKYPEHHs B COUYETAHUH C
9KOJIOTMYECKUMHU MPOoOIIeMaMu, TIOCKOJIbKY 3HaYSHUE acCOLMALK BO3YIII-
HOTO 3arps3HEHUS U KypeHHs AJS 370pOBbsl HaceJIeHHs TOBOJBHO BEIMKO
[2]. OcobenHO 3HAYUTENBHBIN PUCK HAPYIICHHUS 3J0POBbS CO3JACT COYETA-
HHE HKOJOTO-TIPOU3BOJICTBEHHOTO (DaKTOpa M KypeHHs AJISI BEICOKO UyBCT-
BUTEIHHOTO K HAM OpraHu3Ma rnojapoctka [3]. HeobxoaumocTs ckopeiinero
pemeHust 3Toi MpoOIeMbl Ui COBPEMEHHOH MEINIIMHBI BO3PACTacT B CBA3U
C €€ Upe3BbIYaiiHO MaJIoil H3y4YeHHOCTHIO.

Kypenne BpenHO BiIMSET Ha 3/10pOBbE HE TOJIBKO KypSILETO, HO M TeX,
KTO HAaXOAWTCS B OKPYXCHUH KYPHJIBIIUKOB M BBIHY)KJCH IBIIIATh 3arpsi3-
HEHHBIM TabayHBIM JBIMOM BO3JYXOM. OJTO TaK Ha3bIBa€MOE IACCHBHOE,
WK BBIHY)XKJEHHOE, KypeHue. Besp, cxxurast curapery, KypuiIbLIUK IOTJIO-
I1aeT TOJIFKO IOJIOBUHY SIOBUTHIX BEIECTB, APYyTas MOJOBHHA IOMAJacT B
okpyxaruyto arMochepy. CIHIIKOM ONAacHbIe MPOAYKThI TOPEHUSI HaXO-
JSITCSL B JIBIMY, KOTOPBIN HEIMOCPEICTBEHHO BBIXOJWT M3 KOHUHMKA 3a%OKCH-
HoWi curapetsl. B Hem coxepxkurcs 6onee 2000 TOKCHYHBIX KOMIIOHEHTOB.
BrIHyX/1eHHOE KypeHHe MPHUBOJHUT K IaTOJIOTHYECKHM H3MEHEHHUSM B Op-
raHU3Me, KOTOpPBIE MPONUCXOAT U IPH aKTUBHOM KypEHUH, T. €. OHO BBI3bI-
BaeT Takue ke 3a00JIeBaHUs, KOTOPBIMU CTPaJaloT IOTpeOHTesn Tabaka.
IMoatomy He caydaiiHo B mMae 1986 ronma na 39-m konrpecce BcemupHoit
opranuzaiun 3apaBooxpaneHus (BO3) 6puto mpuHATO obOpaimeHue K mpa-
BHUTEJIHLCTBAM BCEX CTpaH C MPHU3BIBOM «obecnednTh dG(HEeKTHBHYIO M Ha-
JEeKHYIO 3alUTy JIUI, KOTOPBIE HE KypAT, OT BO3ACHCTBUSA TaOauHOTO IIBI-
May [2].

31 mas — BeemupHsiit nens 60pe0bI ¢ kKypernem (Great Smokeout), B
9TOT JICHb BO BCEM MHpPE MPOBOAUTCS MEXKIyHAPOIHAS aKIUs Mo Ooproe ¢
KypenneMm — BeemupHubiii neHp 0e3 Tabaka, T. €. JIeHb, CBOOOIHBIN OT Ta-
6aunoro apiMa. OH ObuT ycraHoBiieH B 1988 rony BeemupHnoii opranusanu-
el 3apaBooxpaneHus Ha 42-i ceccun BeemupHoii accambiien 31paBooxpa-
Henust (pezomonmss Ne Wha42.19). Jlenb otkaza ot kypenus (Great
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Smokeout) oTMeuaeTcsi Tak)Ke B TpeTHH 4eTBepr HOA0psi. OH ObUT yCTaHOB-
JeH AMEpUKaHCKUM OHKOJIOrM4ecKuM obmiectBoM (American Cancer
Society) 8 1977 romy [4].

[lepen MupoBBEIM cOOOIIECTBOM OBLIA MOCTaBJICHA 33agada — JOOHUTHCS,
yTo061 B XXI Beke mpobiema KypeHus Tabaka ncuesna. BO3 stoit akumeit
MIPEAOCTEPEracT HACENICHWE IUIAHETHl (KYPHIBLIMKAMH SIBIAIOTCS Ooiee
TIOJIOBHHBI BCEr0 MYXXCKOTO HACEJICHHUS IUIAHETHI U OKOJIO YETBEPTH XKCH-
CKOTO) OT maryOHOH NpPUBBIYKM — OZHOW M3 CaMBIX PAaCHpPOCTPaHEHHBIX
SMHUJIEMHH 32 BCIO UCTOPHUIO CYIIECTBOBAHUS YeJIOBEYECTBA — HUKOTHHOMA-
HUH, CTOSIUIUI B OTHOM PAY C aJIKOIOJIU3MOM U HApKOMaHUEH.
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KAX M TONYKHIKHX, OOTaThIX OpraHMYECKHMH BEIECTBAMH CyOCTparax.
JpoxcKeBbIe KIETKN 10 XUMHYIECKOMY COCTaBY OTJIMYAIOTCS OT HHIPEIUCH-
TOB MUTATEIBHON CPE/IbI, B KOTOPOI OHM Pa3MHOKAIOTCS, TO3TOMY ITOTaaas
B IIUTATEIBbHYIO CPEy, KJIeTKa oOecreunBacT ce0sl MEXaHN3MaMH1 CO3JaHus
BHYTPUKJIETOYHBIX COCAMHEHUH N3 TIPOCTEHIINX MoJeKy [1].

Lenbro paOOTHI SBISUIOCH ONpPEETICHUE BIMSHHUS Pa3IHMYHBIX (PAaKTOPOB
Ha coaepkaHue ManoHoBoro nuansaeruna (TBKPC) B nqposkeBhIX KIeTKax
IIPU UX KyJbTHBUPOBAHUH.

OOGBEKTOM HCCIEOBAHUS ABJISIIUCH XjIeOomeKkapHble apoxoku (Saccha-
romyces Cerevisia€) B cyxoM ¥ NpeccOBaHHOM Buje. JIJis BhIpan[MBaHHsI
Jpoxoker Saccharomyces cerevisiae HCHONB30BaJICS METOJ, KyJIbTHBHUPOBa-
HUSI Ha TBEpAOH NHUTaTedbHOH cpere. PakTopsl BO3AEHCTBHUS: caxaposa,
AHTHOMOTHK, SKCTPAKT KYKOJIOK AyOoBoro menkonpsana (QK/II).

Memoouka xynbmueuposanus: B damku Ilerpu BHOCWIM 5 Mi mHTa-
TenbHOU cpenbl [ PM-arap. OqHOBpEMEHHO B IUTATEIbHYIO CPELY BHOCUIN
100 mxn OKALI (1:100) u (mmm) 1 mi 2%-HO¥ caxapo3bl, aHTHOMOTHK
(uedazomun, C = 100 mMkr/mi). BeiceBanu 1 MiI CyXuX HIIM JKHBBIX ITPECCO-
BaHHBIX JAPOXOKEH pa30aBieHHBIX cTokpaTHO. Yamku Iletpu momermamu B
TepMocTar Ha 24 yaca mpu Temnepatype 32 °C. Uepe3 CyTKH KyIbTypy
JIPOXOKEeH OTMBIBAIHM OT muTatenbHoi cpeas! 10 mi 0,9%-HOro pactBopa
NaCl. B manbHeiiriieM ApOXKKHA OCAXIATH IEHTPUPYTUPOBAHHEM M HUX KO-
JIMYECTBO MOACYMTHIBAIM B Kamepe ['opsiea [2]. Moxenb Uil u3ydeHUs
BIMSHHS PA3IMYHBIX (DAaKTOPOB Ha POCT M PA3BUTHE APOXKEH (CyXuxX M
JKUBBIX MPECCOBAHHBIX): 1-s rpynma — 1 M1 cyxux gposoxeit (1:100) + 1 mu
caxapo3sl (2 %); 2-s rpymma — 1 mu cyxux apoxokeit (1:100) + 1 mn caxa-
po3sl (2 %) + antubmotuk (100 Mkr/n); 3-s1 rpynmna — 1 M CyXuX ApOsOKei
(1:100) + anTnOmotuk (100 Mkr/m); 4-1 rpymma — 1 Mi cyxux Iposoxeit
(1:100) + amtubuotuk (100 mxr/m) + 1 M caxapossl (2 %) + 100 Mk
OKAUI (1:10); 5-1 rpymma — 1 mut cyxux apoxoxeit (1:100) + 1 mm caxapo-
361 (2 %) + 100 mxax OKAII (1:10); 6-s1 rpymma — 1 M3 CyXux ApoXxoKen
(1:100) + 100 mxa SKJIII (1:10).

MaremaTiueckyto 00pabOTKy MOJYyYEHHBIX PE3YJIbTATOB MPOBOIUIN
METOJIaMH MapaMeTPUUECKON M HerapaMeTPHUYECKOH CTATUCTUKHU C HCIIOJb-
30BaHMEM IMaKeTa CTaTHCTHYecKux mporpamm Microsoft Excel 2003,
STATISTICA6.0.
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[Tpu onpenenennn conepxanust TBKPC B npoxokeBbIX KieTKax (Tabmu-
11a) OTMEUEHB! CTATHCTUYECKU 3HAUUMBIC Pa3lu4Ms B IPYMIE C pa3BeJeHU-
em 1:100.

Copep:xanne TBKPC (HM0.1b/T) B AposkikeBBIX KiaeTKax npu aAeicreun KT
M BJIMSIHMHU AOTIOJIHUTEBHBIX paKTOPOB HA UX KyIbTHBHpOBanue (M +m)

Buz v pasBeneHue 1poxokei
Ipymmst 1M cycrensui 1 mut cycrieH3un KHBBIX
CYXHX JPOOKEH [PECCOBAHHBIX APONOKEH
(1:100) (1:100)
KonTpoins 21,4+0,11 27,6+0,26
1 mu1 caxapossi (2 %) 32,4+1,43" 30,8+1,06
auTH6HoTHK (100 MKI/M) 40,6+1,54" 42,8+1,33"
100 mxa OKJIII (1:10) 21,6+0,46 27,8+0,87
0,
1 M1 caxapo3sl (2 %) + aHTUOHOTHK 36,5+1,02" 32,641,21°
(100 Mkr/m)
1 M1 caxapo3sl (2 %) + 100 mMxa 2
DKL (1:10) 27,8+0,87 31,6+0,67
Antnbuoruk (100 mxr/m) + 1 mi caxa- 23 3
posst (2 %) + 100 mxx DKL (1:10) 22,3+0,32 29,71,04

Ipumeuanue. ‘P < 0,05 no cpapHennio ¢ KoHTposem; 2P < 0,05 10 CPaBHEHHIO C IPYTI-
ot [PM arap + caxaposa; °P < 0,05 mo cpaHenmio ¢ rpymmoit [PM arap + aHTHOMOTHK;
“P < 0,05 o cpaBHenuio ¢ rpymmoit [PM arap + SKJIIIL

YcranosneHo, conepxkanne TBKPC (Tabmmma) B ApOXKKEBBIX KIETKAX
HauboJee CTATUCTUYECKH 3HAYMMO M3MEHMIIOCH TP J00aBJIEHUH ClIeTyIo-
IIUX JIOTIONHUTEIBHBIX (aKTOPOB K MHTATEIBHON Cpele B CPaBHEHHH C
koHTposiem (koHTposib 100 %): caxaposa — yBemuwumioch Ha 51,4 % s
CYXUX JIPOXKeH; aHTHOMOTHK — yBeTUIWIOCh Ha 89,7 % s cyXux Ipox-
xel u Ha 55,1 U1 KUMBBIX APO}OKEH; caxapo3a M aHTHOMOTHK — YBEIUYH-
Joch Ha 70,6 % U1 CyXHX IPOKAKEH.

Paccmorpum Hambonee BaxHble u3MeHeHusi coxepxanuss TBKPC mo
rpynnam: 1) cogepxamue antubuotuk (I'PM arap + antubuoruk — 100 %):
aHTUOMOTHK + caxapo3a — yMeHbllleHne Ha 23,8 % it ®UBBIX JIPOXKIKEH;
anTHOMOTHK + caxapo3a + OKJII — ymensmenune Ha 45,1 % s cyxux
npoxoked 1 Ha 30,6 — UL JKUBBIX JIPOXOKEH; 2) coaepikaliue caxapo3y
(T'PM arap + caxapoza — 100 %): caxapo3a + DKJIIII — ymeHbleHHe Ha
14,2 % nnst cyxux Apoxokei; anHtTnonoTuk + caxaposa + DK/ — ymens-
menne Ha 31,2 % I CyXux IPOKKEH.
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TakuM o0pa3omM, caxapo3a BBICTYMAeT JONOJHHUTEIBHBIM HCTOYHHKOM
MUTaHUSA JOpoXokeBBIX KieTok, OKJII — akTuBatop pocta M pa3BUTHA
JPOXOKEBBIX KIIETOK, HAXOAALIMXCA B COCTOSIHUHM TIOKOS, a aHTHOMOTHK
00e33apakxuBacT MUTATEIBHYIO CPEy, HE BIMAA HA YUCIO KiIeToK. CoBMe-
CTHOE MPUCYTCTBUE TpeX (PaKTOPOB OJNArONPHATHO BIHUSET Ha POCT U pas-
BUTHE APOMOKEBBIX KJIETOK, YTO TOKAa3bIBAETCS YBEITUUEHUEM UX KOJIMYECT-
Ba.
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ITpoGnema oGecrieueHnst yenoBeka OE30MACHBIMH ITUIIEBBIMH IPOIYK-
TaMH SIBIISICTCS BaKHEHIIEH B pANy CONMAIbHO-3KOHOMHYECKHX MpoOiieM
HacTosmero BpeMeHH. KOHTponb KadecTBa IHUIIEBBIX HPOJYKTOB — 3TO
MIPAaKTHYECKN €JMHCTBEHHBIH 3()(heKTHBHBIN MyTh IO 3aIINUTE 370POBHS Ha-
ceNeHus] OT M30BITOYHOTO KOJIMYECTBA IMECTHIHAOB, IIMPOKO pacIpocTpa-
HEHHBIX B OKpYXaloIleH cpeze.

INomanast B OKpYXaroIlyl0 Cpely B pe3ylbTaTe aHTPONOTEHHOHN aes-
TCIBHOCTH YCJIOBCKA, IMECCTUILIUABI CIIOCOOHBI HAKAIIMBATHCS B IIo4YBax, BO-
JoeMax u C aTMOC(bepHI)IMI/I 1 BOJAHBIMH IIOTOKaMH paclpOCTPAHATHECA Ha
TBICAYN KHJIOMETPOB. Hepe}IBI/IFaHCB 110 MMIICBBIM LCIIAM, 3TH COCANHCHUA
C HPOAYKTaMU HUTAHUS MOMNAJAIOT B OPraHU3M 4YEJIOBEKA U BBI3BIBAIOT
Cepbe3HbIE HAPYIIEHHS 3JOPOBbS.

B Pecnyounke benapych HopMmupyeTcsi cojepaHHE MECTHIHAOB BO
MHOTHX MHIIEBBIX MPOAYKTaX, OJHAKO JAIEeKO HE BO BCEX. YUUTHIBas, 4TO
ONpeneNeHue MPOBOAUTCS HA YPOBHE MHKPO- U YIBTPAMHUKPOKOHIIEHTpPA-
LUH, a THIIEBbIE TPOAYKTHI SBISIOTCSA CIOKHBIMA MaTpPHULAMH, ONpeneie-
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HHUE OCTaTOYHOW KOHIIEHTPALWH MECTHIUI0B B YKa3aHHBIX 00OBEKTax SIBJIsI-
€TCs CIIOKHOM aHAIMTUYCCKOW mpobnemoit. i ee peleHuss HeoOX0UMO
JOCTaTOYHO TOJIHO BBIAEIATh MHUKPOKOIHYECTBA MECTHLUAOB U3 aHAIIU3H-
PYeMbIX 00BEKTOB M KOHIIEHTPHUPOBATh MX AJIS AAJTbHEHIIETO OMpeaeIeHUs]
OJIMH U3 aHAJIINTHYECKUX METOIOB.

OOmacTp aHaNIM3a OCTATOYHBIX KOJIMYECTB MECTHIUIOB IPEACTABISICTCS
HWHTEPECHON U BOCTpeOOBaHHOW IS MccienoBaHus. [IoMcK yHUBEpCaTbHBIX
METOJUK SIBJISICTCSl aKTYyaJbHOW MpOOIEMOI HAa CETOAHALIHUI JICHb, O YeM
CBUJIETENILCTBYET OOJIBIIOE KOJIMYECTBO HAYYHBIX CTaTeil 1 0630pOB.

OKCTpakuys MHUPOKO MPUMEHSETCS] Ha CTaJusAX NMPOOOMOArOTOBKU MpHU
OTIpE/IeTIeHUH OCTAaTOYHBIX KOJIMYECTB MECTUIUIOB B MUIEBOM MPOIYKIHH.
IIupoxuil cCexTp pacTBOPUTENIEH, Pa3IMUHbIX 110 CBOEH MIPUPOAE U MOJIAP-
HOCTH, NIPUMEHSIETCS U BBIAEICHUS U MOCJIEAYIOIIEr0 aHaau3a NECTUIIU-
J0B. OJJHAKO OCTATOYHO CJI0XKHO pa3paboTaTh METOJHKY, IMO3BOJISIOIYIO
BBIIEIIUTh OJHOBPEMEHHO BCE MECTHLHUIBI, TAK KaK OTH COCIUHEHUS OTHO-
cATCA K PAasIMYHBIM KjlaccaM BEIIECTB M pasnuyarorcs (usnko-
XMMHUUYECKUMH cBoWicTBaMu. CocTaB M CTPYKTypa oOpasna Takke CHIIBHO
BIMSIIOT Ha Ipoliecc MPOOOTIOATOTOKH, M AaXe, Ka3aloch Obl, CXOXKHE 00b-
€KTBI UCCIIC0BaHMsI MOTYT 1aBaTh HEOXKHJAHHBIE PE3YIbTATHI sl ODHON U
TOH ke Meroauku. IloaTomMy pazpaboTka METOAMK BBIACTICHUS M OYHCTKU
MIECTUIIUIOB SIBJIETCS AKTyaJIbHBIM BOIIPOCOM Ha CETOIHSIIHUM JCHb.

[TomyyeHne cHCTEMAaTH3MPOBAHHBIX JAHHBIX IO AKCTPAKIMM IMECTHUIU-
JIOB U3 CEMSH MACIMYHBIX KyJIbTYp IPEACTaBIsIET HHTEPEC B MPAKTUIECKOM
IIJIaHE ¥, HECOMHEHHO, SIBIISICTCSl aKTyaJbHOM TEMOH Ul UCCIIEJOBaHUSL.
[Tomy4yeHHbIe CBeJIeHNS MO3BOJIAT pa3paboTaTh U YIYUIIUTh METOIUKH aHa-
JN3a, OTKPOIOT HOBBIE BO3MOXKHOCTH BBIIEIECHUS W KOHUEHTPHUPOBAHUS
yKa3aHHBIX TOKCHKAHTOB, PAaCHIMPAT KPYT OMpefeNsieMbIX NECTULUAOB U
aHaIN3UPYEMBIX OOBEKTOB.

Lensto uccnenosanuii, mpoBoauMsix B PYII «HCTUTYT 3a1uTHI pacTe-
HUi», ObUTa pa3paboTKa SKCTPAKIMOHHOW MPOOOIIOATOTOBKH JJISL OTperie-
JICHUs OCTaTOYHBIX KOJIMYECTB NECTUIHUJIOB B CEMEHAX MACIHUYHBIX KyJb-
Typ. B pamkax HacTosmei paboTsl ObUTH TPOBEICHBI SKCTPAKIUS PsAAa Mec-
TUIUIOB U3 CEMSH POBOrO parca, JIbHa, 03UMOW TPUTHKAJIE U MOJCOIHEY-
HUKa U UX omnpenenenue metogom I'X-MC.

Ecnu oOpaTute BHUMaHKHE Ha XpOMaTOrpaMMBbl Ha puc. 1, TO MOXHO yT-
BEP)KIATh, UTO JUIS ONPEAEICHUS IECTULUI0B B CEMEHAX MACIUYHBIX KYJIb-
Typ HEOOXOAMMa JONOJHUTENbHAs OYUCTKA YKCTPAKTA OT YKUPHBIX KOMITO-
HEHTOB MaTpHlbl. KOMIOHEHTBI MaTpUIBl MOTYT CHIIBHO MOBBIIIATH YPO-

59



11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

BeHb (pOHA, YTO HE IO3BOJIIET OOHAPYKHUTH BEHICCTBO WIIM NACT 3aHMKCH-
HbIE PE3yNbTaThl €r0 KOJUYECTBEHHOTO omnpeaeneHus. C Apyroil cTopoHsl,
IMUKY TpUMeced W MECTHUIUIOB MOTYT COBIIAAATh, 1 CyMMapHOE 3HAYCHUE
IUIOINAAN HE OYAeT COOTBETCTBOBATH PEAIbHOW KOHIICHTPAIIMU BEIICCTBA.
Takum 00pazoM, JKUAKOCTHOM SKCTPAKIIIH CEMSH pacTBOPHTEIEM HEIOCTa-
TOYHO, YTOOBI TOJIYYHUTh YUCTHIN 00pa3ell, MOIXOMAIINNA s ONpeACICHUS
OCTaTOYHBIX KonmdecTB necturunos meronom ['X-MC. BribpanHas mero-
JIMKa MPOOOMOArOTOBKH Macjia OCHOBBIBACTCS Ha JOOABICHHUHU KHCIOTHI K
aIleTOHUTPWIBHOH (Daze, 4TO CIOCOOCTBYET MPOTOHUPOBAHHIO MECTUIUIOB
U TO3BOJISICT OYUCTUTH IKCTPAKT OT FUAPOGOOHBIX KOMIIOHCHTOB MAaTPHUIIBI
TeKCaHOM, TIOCJIE YEero KHUCIO0Ta HeHTpanu3zyercs. Y TaleHue THAPOQUITBHBIX
MpUMeECei OCYILECTBISIETCS 3a CUET MepepaclpencieHus] MECTHIMIO0B U
KOMIIOHCHTOB MATPHIIBI B CHCTEME BOIHBIH PacTBOp alCTOHUTPHIA — IH-
xmopMmetaH. JlaHHas Metonuka siBisieTcs S(Q(EKTUBHOW Ui OYHUCTKH W
KOHIIEHTPUPOBAHMSI OCTATOYHBIX KOJIMYECTB MECTUIMAOB M3 Macla, Moiy-
YEHHOTO U3 IKCTPAKTa CEMSH.
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Puc. 1. XpomarorpamMMsl, IIOJydeHHEIE B PE3yJIbTAaTe aHAH3a
aIleTOHUTPUIIBHOTO DKCTPAKTa CEMSH parca

Tak xak MeTonuKa MPOOOIIOATOTOBKHA Macila OCHOBBIBAETCS Ha pacIpe-

JICTICHUH TICCTUIUIOB MEXIY I'eKCAHOM M HECMEIIMBAIOIIUMCS C HUM Pac-
TBOpPHUTENIEM, TO HCIIONB30BaHKE arleToHUTpuiaa u 80%-HOro BOAHOTO pac-
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TBOpa allEeTOHUTPWIA JUIl 3KCTPAKIMK MECTUIMIOB U3 CEMSIH MacIUYHBIX
KyJIBTYp H3-32 UX OTPaHHYCHHOW PacTBOPHMOCTH B T'€KCaHE BIOJIHE 000C-
HOBaHO M mpuemieMo. Takum 00pa3oM, IKCTPAKT, MONTYyYSHHBIH U3 CEMSH
IIPY TIOMOIIY JaHHBIX PACTBOPHUTEINCH, MOXHO Cpa3y MOAKUCISATH U MPOMBI-
BaTh T'€KCAaHOM 03 IpeBapUTEIBLHOIO BBINAPUBAHMs, YTO COKpaIaeT pac-
XOJI PeareHTOB M BpEMs aHANIN3a.

Ecnu yuurtsiBaTh, 4TO OMIMOKA NP aHAIM3E€ MHKPOKOJIHMYECTB BEIECTB
nomyckaercsi 20-30 %, To, B pe3ynbTare CpaBHEHUS CTENEHH IKCTPAKIIUH
JUIs aneToHuTpuia, 80%-HOro BOJHOTO alleTOHUTPUIIA, STHIIAIeTaTa U ale-
TOHA, MOJKHO YTBEP)KIATh, YTO OHH OJMHAKOBO 3(p(hEeKTHBHEI B paMKax pas-
paboranHoi MeTonuKH. OJHAKO MOXHO BBIACIHTH HEKOTOPHIE OCOOEHHO-
CTH 3THX PacTBOPHTENCH. ALICTOH sBiIsieTCsl 00Jee aKTUBHBIM PAacTBOPHUTE-
JIeM ISl U3BJICUCHUS TTOJSIPHBIX COSIMHEHHH, YeM arleTOHUTPHII, HO HU3K0e
3HAUEHWE MHKPEMECHTAa METHIICHOBOW TPYIIBI IOKa3bIBACT, YTO OH TAKXKE
XOpOIIO CO3KCTParupyeT >XUPHbIE KOMIOHEHTHI MaTpuubl. Hammame mo-
MIOJTHUTEIbHOM METHJIPHOW TPYIIBl YMEHBIIAaeT MOIAPHOCTh dTHIIAIleTaTa
II0 CPaBHCHMIO C AIleTOHOM, YTO TaKXe IOATBEP)KIACTCS YMEHbIICHHEM
MHKpPEMEHTa METUJICHOBOM Ipynnbl. MakcumaibHoe 3HaueHue Icp, cpeau
JAHHBIX pacTBOpHTENeH XapakTepHO i 80%-HOro BOIHOIO pacTBOpa are-
ToHUTpUIA. OHAKO 3HAYECHHUS CTETIEHU YKCTPAKIIUK ATl JaHHOTO pacTBopa
0Ka3aJMCh MEHbLIE, YeM JUIS alleTOHUTPUIIA, YTO MOXKHO OOBSCHUTH Ooiiee
cnaboil cosibBaTaIell MOJSIPHBIX TI'PYIH MO CPaBHEHHIO C BBITAIKHBAEM
HETIOJISIPHBIX TPYIIT HPH HEOOJBIIOM pa30aBIICHHH alETOHUTPHUIIA BOJIOM.
Kpome toro, mo0GaBieHne BOIB! K ALETOHUTPHUIY HMPUBOAMT K MOSBICHHIO
JOCTaTOYHO YCTOWYMBOW 3MYJILCHH, YTO 3aTPYAHSET MPOLECC IKCTPAKINU
n 00yCJIOBIICHO, BHIMMO, COJEpP)KaHHEM B Macje OOJbIIOro KOJHMYECTBa
BBICIINX KapOOHOBBIX KHCIIOT.

ATETOHUTPWJI JIYUIIIe BCErO MOIXOANUT B KAUECTBE IKCTPAreHTa i pas-
paboTaHHOW METOAUKH IMPOOOTIOATOTOBKH CEMSH MACIWYHBIX KYJIBTYpP IS
MTOCTIETYOIIETO ONPENEICHUSI OCTATOYHBIX KOJNYECTB MEeCTHIHIO0B. M3 m-
TEepaTypHBIX HMCTOYHMKOB [2] M3BECTHO, YTO KOHCTAHTHI pacHpeaeiCHUs
MTOYTH BCEX MECTHUIMJOB B CHCTEME IeKCaH—aIlleTOHUTPHI MEHBIIE €JUHH-
IblI. A MTHKPEMEHTHI (PyHKIMOHAIBHBIX TPYIII, 33 HCKIIOYEHUEM METHIILHOM
n eHnIbHON rpymI, oTpunaTesbHbl [1]. DTO CBUIETENBCTBYET O TOM, YTO
MIECTUINABI, UMEIOIINE CIO0XKHYIO CTPYKTYPY M OOJIBIIOE YHCIIO MOJISPHBIX
rpymi, OyIyT XOpoIlo NePEXOANTh B alleTOHUTPUWIBHYIO (a3y, B TO BpeMs
Kak Tupo¢oOHbIe MpUMecH ocTaHyTcs B Marpuue. Kpome Toro, naBneHue
HACBIIICHHOI0 Napa auneToHuTpwia Hwke, 4eM it DCM u aunerona, uto
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JieNlaeT ero MeHee BPEIHBIM TP HCIIOB30BAHNH, HO B TO JK€ BPEMs OH JIeT-
KO OTTOHsETCS. AIIETOHUTPWII ABJISICTCS alIPOTOHHBIM TIOJIIPHBIM PacTBOPH-
TeleM, He PacTBOPSET caxapUAbl M XOPOIIO PACCIaMBAETCS C TEKCAHOM.
OTHX MPEeUMYIIECTB IOCTATOYHO, YTOOBI PEKOMEHIOBATh AIllCTOHUTPHI B
KauecTBE PAaCTBOPUTEIIS JIJIsl YHUBEPCAJIbHOW METOAUKH OMpPEIENICHUsI OCTa-
TOYHBIX KOJMYECTB MECTUIIMIOB B CEMEHAX MACIUYHBIX KYJIBTYP.

st ceMsiH IpOBOTO parica, JibHA, MOJICOJIHEYHUKA U O3UMOU TPUTHKATIE
ObUTH TPOBEICHBI SKCTPAKIIMU allCTOHUTPUIOM. BBUTO MPHUTOTOBICHO TPHU
cepuu 00pasIoB.

IIpu noaroToBke cepuu ¢ M00ABKO# Mepe] BHECCHHEM PAaCTBOPHUTEIS K
HaBeCKe M3MEJIbUYEHHBIX ceMsH Mmaccor 10 r mobGaBmiam mo 1 M1 cMmecu
CTaHIAPTOB MECTUIHMIOB ¢ KOoHIeHTparuerd 10 mxr/mi. Jamee mpoBogmmu
MPOOOTIOATOTOBKY CEMSH TI0 METOAMKE C MOCIeAyIomeii 00paboTKol Macia
1 aHanuzupoBanu Meronom I'X-MC.

Bropyro ceprro 00pa3ioB 3KCTparupoBaiik 0 METOAUKAM ITPOOOTIOATO-
TOBKHM CEMsIH U Macia, JOBOJIWIN J0 CTaTUH CYXOTO OCTaTKa, JT00OABISIIN 1O
1 MJI cMeCH CTaHAapTOB MECTUIMIOB C KOHIIEHTpalued 10 MKr/MII 1 BBIAY-
Banmu. PacTBopsim B | MJI aleToHa W BBENM B Ta3oBbI XpoMaromacc-
CIIEKTPOMETP. DTH PACTBOPHI MPEACTABISIN COO0I CTaHIAPTHI MECTUIUIOB
Ha (hOHE MaTPUILIbI CEMSH.

B Tperbeii cepuu ObUIM KOHTPOJIBHBIC 00pa3ilbl, KOTOPHIC 3KCTPArupo-
BaJId U OYMILIAIHM 110 METOAMKAM, OIMMCAHHBIM BBIIIIE.

Bce xpoMaTorpamMmel 00paboTaiy ¢ IOMOIIBIO MIPOTPAMMHOTO obecrie-
yenus GCMSsolution.

CrereHp AKCTPAKIUH MECTUIHAAOB OTIPEIEIISUIN IO CIISAYIOMIEH hopMyIe:

R = Sae¥lace
A Sase
rie Ra — cTeneHb 3KCTpaKIny;

Sa+ — IDIOIIAh MWKA aHAIH3HPYEMOTO TECTUIHIA Ui o0pasua ¢ Jo-

0aBKoOIi;

Cast — KOHIICHTpANUs CTaHJapTa MEeCTHUIHAA Ha (DOHE MATPHUIBI CEMSIH,

MKTI/MJT,

Sast — TUIOIIAIb TIMKA CTAHJApTA MECTHIHAA Ha (POHE MATPHUIIBI CEMSIH.

[Ipenen KOJUYECTBEHHOTO OMPEIESICHUS BBIYUCISUICS IO CIEAyIomIei
bopmye:
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[MKO =5+
3 a5e*Mng

rae [IKO — mpeznen KoJIMuecTBEHHOTO OIpeIeIeHUs, MKI/T;
Sa — TUIOIIAAb MHKA aHAJH3HPYEMOTO IEeCTHIIHAA KOHTPOIBHOTO 00pa3-
a;
VA — KOHEUHBII 00bEM IKCTpaKTa aHATM3UPYEMOTo 0Opasiia mepes BBe-
JICHUEM B XpoMartorpad, Mi;
Cast — KOHIICHTpaNusl CTaHJapTa MeCcTUIHAa Ha (JOHE MaTPHUIBl CEMSH,
MKTI/MJT,

Sast — TUIOLIAb MTHKA CTaHAapTa MECTUIMA Ha (JOHE MATPHILIBI CEMSIH;

M, — Macca obpasIa, T.

[TorpenrHocTh KOJMUECTBEHHOTO OIpEe/ICHHs TapaMeTPOB NPH aHaIU-
3¢ MUKPOKOJIMYECTB BeulecTB Jomyckaercs 30 %.

Jnst naHHBIX 00pa3lOB pacCUMTANM CTENEHb W3BIICUCHHS OCTATOYHBIX
KOJINYECTB MECTHUIINJIOB, a TAKXKe Mpe el KOTHYECTBEHHOTO ONPEICICHHUS.

V3MeHeHHe CTETIeHN M3BICUCHHUS MIPU NIEPEX0/Ie OT BEIIeCTBA K BEIIECT-
BY U Pa3IMYHBIX OOBEKTOB aHAIN3a HE 3aKOHOMEpHO. B maHHOM cirydae
MOJKHO TOJIBKO TPEAIONIaraTh, Kakue MMEHHO (DaKTOPHI MOBIUSUIA HA HECO-
OTBETCTBHE JaHHBIX JIJIs pa3HBIX ceMsH. B mepByro ouepenp, CTOUT HATIOM-
HUTb, YTO COCTaB MATPHUIIBI CHIIFHO BIUSCT HA CTAIUIO MIPOOOTIOATOTOBKU U
MOCTIeTYIONUI aHANNU3 NMEeCTUIUAOB. TPUIIHIIEpUIBI COCTABIAIOT TJIABHYIO
maccy (mo 95-98 %) nuNUAOB MAacCIMYHBIX CeMsH. Bce TpUriuiepuibl
HMEIOT OJMHAKOBYIO TJIHIEPHHOBYIO YacTh, IIO3TOMY pa3iW4He CBOWCTB
00YCIIOBIICHO KUPHBIMU KUCIOTaMH. JKHUpHBIE KMCIIOTHI MOTYT pa3jinuyaThbCs
[0 CIEYIOUIMM MapaMeTpaM: JUIMHA LEeMH, KOJIWYeCTBO M IOJO0XKEHHE
JIBOMHBIX CBSI3EH, MOJIOKEHUE B MOJIEKyJie TpUriauiepuaa. Kpome tpuriu-
LEPUIOB B COCTaB MPHUPOJHBIX Macel BXOISAT COIyTCTBYIOIIUE BEIIECTBA U
MIPUMECH, KOTOPBIE NEPEXOAIT B Macio MpH ero u3BiaeueHUuu. OHU OpUCYT-
CTBYIOT B MaJbIX KOJMYECTBAX, OJJHAKO CYIIECTBEHHO BIHSIOT Ha UX CBOM-
CTBa, & COOTBETCTBEHHO M Ha SKCTPAKIMOHHYIO CIIOCOOHOCTB: (ochommu-
b1, BOCKA, CTEPOJIBL, )KUpopacTBopuMble Butamunsbl (A, D, E, K), cBobox-
HBIE XUPHbIE KUCIIOTHI.

Hanuune nnm oTCyTCTBHE KaKUX-THOO0 KOMIIOHEHTOB B MaTpHIIE, 1aXe B
CJIEIOBBIX KOJHMYECTBAX, MOXKET NMOMEIIaTh aJanTalid y>Ke HMEIoencs
METOJMKH Ha HOBBIM OOBEKT HCCIEAOBaHUA. B IaHHOM cilydae METOIHKa
MPOOOTIOATOTOBKH PAaCTUTEIHLHOTO Maciia Obuta pa3zpaboTaHa HETOCPEICT-
BEHHO ISl paricoBoro Macina. [103ToMy BIIONHE 0XXHIaeMO, YTO €€ BBINOJ-
HEHHe JUI JPYrux 00pa3oB, TAKUX KaK Maclia JIbHa, OACOIHEYHUKA U TPH-
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THKaje, He OyIeT MOJHOCTHIO CXOXKE C Pe3yNbTaTaMu JIJIsl paricoBOTO Maclia.
Takxe CTOUT OTMETHTH, YTO B XO/I€ BBIJICIICHUS Macia U3 alleTOHUTPIIEHO-
IO IKCTPaKTa CEMSH U PAa3IMIHBIX PACTCHUI 00BEM STOr0 Macia pa3iii-
gancs. Tak Kak TPUTHKaJe HE MCIOIB3YeTCs HETIOCPEACTBEHHO IS TOTY-
YEeHUsI Macya, TO 00beM BBIJCICHHOMN XKUpHOU (hpakuuu ObLT Maj, B OCO-
OEHHOCTH 10 CPAaBHEHUIO C TAKOBOH JUIsl TO/IcOIHeuHUKa. [1pu nanpHeimei
poOOIIOJIrOTOBKE COOTHOIIEHHE 00BbEMOB DKCTpareHTa M Maciia ObLIo He-
MHOTo OoJbllle, YeM ISl APYruX o0pa3loB, 4TO, BO3MOXKHO, M MPHUBEJIO K
YBEJIMYEHHUIO 3HAUYCHUM CTETIEHH W3BJICUCHUS OTHOCUTEIBHO JbHA U IOA-
COJTHEUHHKA.

OpHAaKO B paMKax JOIyCKaeMOH MOTPEIIHOCTH aHaJIi3a MOXKHO CAeJaTh
BEIBOJI, 9TO TIPUPO/Ia CEMSH HE OKA3bIBACT PEIIAIOIIETO BIMSHUS Ha M3BIIC-
YeHHE OCTATOYHBIX KOJIHYECTB IECTHIMIOB, TaK KaK CTagus MpoOOIOAro-
TOBKH IIPENICTABIIA COOOH MHOTOCTYIIEHIATYIO SKCTPAKIIHIO.

3HayeHns mpezeia KOTUISCTBEHHOTO ONpeAeTICHUS MOKIYT KOJeOaThCs
OT TIOJIyYEHHBIX IAHHBIX C y4eToM morpemHocTr anamu3a Ha 20-30 %.
3nauenus [TKO st 601bpIIMHCTBA MECTUIUAOB, MTOJIYICHHBIE B PE3yJIbTaTe
HCCIIEIOBAHUs, HAXOIATCS Ha YPOBHE U HUXe 3HaueHuit MIY.

Vicxons n3 3THX JaHHBIX, MOXKHO CJIEJIaTh BBIBOJ, YTO METOIMKA IpoOo-
MTOJITOTOBKH CEMSIH MAaCIUYHBIX KYJIBTYp alleTOHUTPUIIOM C MOCTeTyromei
OYHUCTKOW Maclia, MOJIYUYEHHOTO M3 IKCTPAKTa, BHOJHE d(PPEKTUBHA U MPH-
MEHHMa JJIs aHaJIn3a TEeCTUIMI0B Ha MUKPOKOJINYECTBEHHOM ypoBHE. O-
HAaKO MHOTHE aCIeKThl HEOOXOJMMO YTOYHHTH M MPOpadOoTaTh, HAIIPUMED,
aIanTalii0 METOJINKH Ha CeMeHa Pa3IMIHBIX MACIUYHBIX KYJIbTYp U pac-
OIMPeHUE CIUCKA aHAJIM3HPYEeMBIX mHecTurmaoB. s Oojee neTaabHOTO
HCCIIEIOBAaHNS MOYKHO U3Yy4YUTh 3aBUCUMOCTb CTEIIEHU M3BJIEUEHHUS OT Bpe-
MEHH 3KCTPArupOBaHUsl, OJHOCTAAUNHYIO SKCTPAKIUIO NECTULUAOB U3 pas3-
JUYHBIX CEMSH, BIIMSHHE BCajMBaTeNel M BBICANMBaTeNed Ha 3 QeKTHB-
HOCTh HM3BJICUCHHS HECTHUIMIOB M3 CeMsH. Takke HEoOXOIMMO MPOBECTH
BaJMIAIMIO JAHHOW METOAMKH ISl YTBEP)KICHHS JOCTOBEPHOCTH, BOCIIPO-
M3BOJAMMOCTH M TOYHOCTH aHAJIN3a.

CBeznieHns, OTy4YCHHBIE B X0/€ pa3pabOoTKH METOIUKHN IPOOOIOATOTOR-
KM CeMSH JUI TOCIEIYIOIIETO ONPEAeNICHHIsS OCTATOYHBIX KOJIWYECTB ITIeC-
TULUI0B, UIMEIOT OTPOMHOE 3HaU€HHE KaK B HAYYHOM, TaK M MPaKTUUECKOM
m1aHe. JlaHHas METOAMKA MO3BOJIIET U3BIEKATh IUPOKUHN Psii MECTULHUIOB
Pa3IMYHBIX XUMHUYECKUX KJIACCOB U3 CIIOKHBIX MATPHL, COJAEPKAIUX KUP-
Hble KOMIOHEHTHL. lIpoBeneHHEe nanbHEHIINX HCCIEJOBAHUI MO3BOIUT
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YAYYLIUTh ¥ PaCIIMPUTh NPUMEHEHHWE METOJHMKH Ha Pa3In4Hble 00paslibl.
JIerkocTh BBHIMOJHEHUS M MPOCTOTa 00OPYNOBaHUS SBISIOTCS MPEANOCHLI-
KaMH JUTA IIOBCEMECTHOTO HCIIONIB30BaHMS METOAUKHU. B mponenypy npobo-
MOJTOTOBKH JIETKO BHECTH M3MEHEHMS M MOAU(UKAINU TIPH HEOOXOANMO-
CTH, 4TO TaKXKe ABIAETCA NPEUMYIIECTBOM.

Hcxond w3 HaHHBIX IO CTETICHUW HM3BJICYEHHS MECTULHUIOB M3 SIPOBOTO
parmca, JIbHa, MOJCOJHEYHUKA M O3UMON TPUTHKAJE, MOXKHO yTBEP>KIaTh,
9T0 00paboTKa aIEeTOHUTPHUIOM MOXET OBITh YHHBEpPCAIbHOM CTamueit
poOOIIOArOTOBKHY IS OTIPEENICHUS] OCTATOUYHBIX KOJIMUECTB NECTHIINIOB B
CEMEHax.

Pa3paboTaHHas MeETOOMKa IO3BOJIIET ONPEAENATh MHKPOKOIUYECTBA
NIECTULUIOB B CEMEHAX MACIUYHBIX KYJIbTyp Ha ypoBHe M/IY u HuKe, 4TO
SIBIIICTCA OJHUM M3 TpeOOBaHUM K aHAJIM3y OCTaTOYHBIX KOJIHUYECTB IECTH-
LUJOB B MAUIEBBIX IPOAYKTaX.
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BJIUSHUE KOHIEHTPAIIUU DKCTPAI'EHTA HA BbIXO/],
DJIABOHOUNIO0B B JIEKAPCTBEHHOM CBIPBE

IIpycakoBa A. A.

Hayunvie pyxogsooumenu — Cobonesa IO0. I., kano. sem. nayx, ooyeuwm,
Hocmpaw U. 1O., kano. 6uon. Hayx, 0oyeHm

YO BI'ABM,

r. Burebcek, Pecriybnmka benapycs

LleHHBIM JIEKapCTBEHHBIM CBHIpbEeM Ha TeppuTopuu Pecrybmuku bena-

pych cumraercs muxma obsikHOBeHHas (Tanacetum vulgare L.). 3to mHo-
roJIeTHEE TPABSIHUCTOC PACTCHUE ceMeiicTBa AcTpoBeie (Asteraceac), B BbI-
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cotry mocturaet 50-150 cMm, mmeeT mpsMoCTOsSUNE CTEOIH, BETBUCTHIE B
BepxHel JacTh. LIBeTouHbIE KOP3MHKH MIKMBI COOpaHbI B IIMTKOBHIHBIC
COLBETHSI.

B MenunmHe NPUMEHSIOT COIBETHS MIKMBI. [[BeTOYHBIE KOP3UHKH pac-
TEHHsl COZAEPKaT 3HAUUTEIbHOE KOJIMYECTBO (DJIABOHOMIHBIX COETUHEHUM
(JIIOTEONMH, alUreHNH, aKaleTHH, KBEpUETHH, [IMHApO3H]), 3QUpHbIE Mac-
Jia, B COCTaB KOTOPBIX BXOAAT B OCHOBHOM 6I/IHI/IKJ'II/I‘-ICCKI/IG MOHOTCPIICHO-
uasl: B-tyiton (no 47 %), a-TyioH, kamdopa, bopHeo, MUHEH, TyiHou, ¢e-
HOJIBHBIE KHCIIOTBI, JyOWJIbHBIE BEIECTBA, TOpedyH M JAp. B mmkMme Kymy-
JIPYIOTCS IIMHK, MOJIKOaeH, ceneH [1, 5].

ITpenapats! NIKMBI OKa3bIBAIOT MMPOTHBOTIIMCTHOE, JKEIYETOHHOE, CIIa3-
MOJIUTHYECKOE, BsDKymiee AeicTBHe. OHHM IOBBIMIAIOT AaMIeTUT, KUCIOT-
HOCTh JKEJIyJJOYHOTO COKa, YJy4IIaloT II€PEBapUBaHMC IHIIH, IOJO0XKHU-
TEJIHO BJIMSIIOT HA OOMEHHbIE (DYHKIMH MEYCHHU, OKa3bIBAIOT OAKTEPHLIN-
HOe fieiicTBHe. B KauecTBe JKEMUYErOHHBIX CPEACTB MpenapaTsl MUKMBI HC-
MOJIB3YIOT TIPHU XOJICIHCTHTAX, XOJIAHTHTaX, METEOPHU3ME, IHTEPOKOIUTaX
[1].

[TpoGnema craHgapTH3alMK CHIPbsI JISKAPCTBEHHBIX PAacTeHUi U Quro-
NpenaparoB, cojepiKalnx (QIaBOHOMIBI, JOCTATOYHO aKTyajbHa, II0-
CKOJIBKY BO MHOT'HMX ME€TOJUKAX HCHOJIB3YIOTCA PA3JIMYHBIC IMOAXOIAbI HC-
CIIeTOBaHMS KAYECTBEHHOTO M KOJMYECTBEHHOTO MX cocTara [2, 3, 4].

Llenpro HamIMX MCCIIEMOBAHUN OBUIO M3Y4YEHHE BJIMSHUS KOHIEHTPALMN
9KCTPArupyIoOIIETo peareHTa Ha MOJHOTY M3BJICUSHUS] CyMMBI (JIaBOHOHIIOB
L[BETKOB NMKMBI OOBIKHOBEHHOH.

OmpeneneHne NMPOBOAWIM METOJOM anddepeHInaIbHOl CeKTpodo-
tomerpuu [3, 4].

[To naHHBIM psifa aBTOPOB, (HITABOHOMIBI IMMKMBI OJIN3KU IO 3HAYEHHUSIM
CHEKTPATbHBIX XapaKTePUCTHUK K BHIOPAaHHOMY HaMHU allbTepHATHBHOMY
I'CO — nuHaposugy, B TOM 4YHCIE B YCIOBHUAX KOMILIEKCOOOpA30BaHUS C
AJTFOMHUHUA XJIOPHUIOM.

Jnd skcnepuMeHTa B Ka4e€CTBE SKCTPArupyroLero BelecTBa HAMU BbI-
Opan >tunoBbiid cupT 96, 70 u 40%-HO#t KOHIIEHTPAIIHH.

B pesynbrare mccnenoBaHuil ycTaHOBWIH, 4TO 96%-HbI 1 40%-HbIi
STHIIOBBIE CIIUPTHI KaK SKCTpareHThl Hed(P(EKTHBHBI, TaK KaK ¢ UX MOMO-
LIBI0 B JICKAPCTBEHHOM ChIphe OOHAPYKEHO HE3HAYMTEIBHOE KOJIWYECTBO
¢bnaBoHOUI0B (TabMHULIA).
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

BiiusiHue yc/10BHI 3KCTParupoBaHusl HA BLIXOA (pJIABOHOUIOB

DKCTpareHT TUIIO- CooTHOLIEHHE CBHI- Bpewms, CopnepxaHue cyM-
BB cIUpT pbe/dKcTpareHT MHH MblI ()IIABOHOUJIOB

96 % 1:50 30 0,58+0,047

70 % 1:50 30 4,27+0,006

40 % 1:50 30 2,64+0,004

B kxadecTBe ONTHMAJBbHOTO AKCTpareHTa IpeajaraeM HCIOIb30BaTh
70%-Hb1it 5THIOBBINA ciupT (BMecTO 95%-HOro crMpTa 3TUIIOBOTO, HCIIOJb-
3yeMoro B (papmakorneitnoit meronuke). IIpu 3T0# KOHIIEHTpAIMU SKCTPa-
TeHTa HaMH OOHApy>KEHO MaKCHMallbHOE 3HaUYeHHE CYMMBI (DIABOHOHIIOB B
repecyeTe Ha LIUHAPO3U L.

B cootBerctBum ¢ 'ocymapcTBenHoi papmakoneeit Pecrryonmku bena-
PYCh KOJIMYECTBECHHOE ONpeAeTICHHE CYMMBI (IaBOHOMAOB U (eHONKapOo-
HOBBIX KHCIIOT B I[BETKAaX MHXMBI OOBIKHOBEHHOH OCYIIECTBIITIOT METOJIOM
mpsiMOil criekTpodoTOMEeTpur Oy(pepHOTO pacTBOpa YHapeHHOTO CIHUPTO-
BOTO M3BJICUCHHUS UX MpPH JUIMHE BOJHBEI 310 HM B mepecyeTe Ha JIIOTEOJIUH
[2]. OmHako naHHast METOAMKA CIIOKHA B MCIIOJHEHUH M TpeOyeT paboThl ¢
TOKCHYHBIM PAaCTBOPHUTEIIEM AUXJIOPITAHOM.

MakcuManabHOE CoJlepKaHue CyMMBI (pIaBOHOMJOB B IiepecueTe Ha IH-
Hapo3uJl HaMH OOHAPYKEHO MPHU JUIMHE AHATUTHYECKOW BOJHBI 425 HM,
[03TOMY NpeJularaeM AaHHYI0 METOAMKY HCIOJb30BaTh Il CTaHIapTU3a-
U JICKAPCTBEHHOTO CHIPBSI IIBETKOB ITHKMBI OOBIKHOBEHHOM.
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VJIK 541.145

CAMOCTEPWIN3YIOHIIUECS ITIOKPBITHSI HA OCHOBE
OKCHUIOB JJAMEJISIPHOI'O CTPOEHUA

Canosckasn JI. 10.

Hayunwuii pyxosooumens — Ceupuodosa T. B., kano. xum. Hayk, doyenm
benopycckuil rocy1apcTBEHHBIN YHUBEPCUTET,

r. Munck, Pecybnmka benapych

PaspaboTka MaTepHagoB CTPOUTEIBHOIO HA3HAYCHUS, CIIOCOOHBIX K
3G PEKTUBHOMY CAMOOUMILEHUIO U CAMOCTEPHIIM3ALIUH, SIBJISAETCS OJHON U3
HauboJee aKTyalbHbIX MPoOJIeM, JISKAIMX Ha CThIKE COBPEMEHHOTO Mare-
pHaToBEeCHUS M XMUMHYECKOH 3KoIoruu. OTINUUTETbHON OCOOCHHOCTBIO
MaTepHalioB TAKOT'O POJia SBJISETCS HE TOJBKO TOAEPIKaHUE CTEPUIIBHOCTH
W YHCTOTHI B MOMEIICHHUAX MEIULMHCKOTO HAa3HAYEHHUS BCIICACTBHUE IPOTeE-
KaHUS Ha HMX ITIOBEPXHOCTH OE3pEareHTHOTO YHHWYTOXKCHUS IMATOT€HHBIX
MHUKpPOOPTaHM3MOB, HO ¥ HPOTEKAIOUIETO MapalieNbHO 00e33apaknBaHus
OKpyXatouieil Bo3ayimHou cpenbl. OCHOBOM CaMOOUYMIIAIOIINXCS MaTepHUa-
JIOB, KaK MMpaBuJIo, siBisiercst auokcuyn tutana (TiOy) B cruity npucyIueit emy
BBICOKOI (poTOmaTo(hu3noNIOrHueckoil 1 (PoTOKaTAINTHIECKOH aKTHBHO-
cTH, a Takxke (pOoTOKOppo3nOHHOH crabmneHOCTH. Ilpupona u MexaHH3M
dotoaktiBHOCTH TiO, 10 CHX TOP SBISAIOTCS MPESIMETOM HCCIIEI0BaHui. B
TO K€ BpeMsl, OYEBUIHO, YTO B OCHOBE CAMOCTEPUIIM3AIMHU AUOKCH/IA THTA-
Ha JISKUT JIeHCTBHE Pa3iMuHbIX ()OPM aKTUBHOT'O KHCIOpOJa (B TOM 4HCIIE
panukanoB -OH u -O, u mepokcuia BoAopoaa), KOTOPBIE B YCIOBHSIX 00-
JIy4eHHsI 00pa3yloTCsl ¢ yuacTUeM Kak ()OTOAJIEKTPOHOB M3 30HBI IIPOBOJIU-
MOCTH, TaK U (POTOIBIPOK W3 BAJICHTHOU 30HBI. HemocTtaTkoM caMocTepu-
JIM3YIOIIMXCSI MAaTEepPUAlIOB Ha OCHOBE JIMOKCH/IA TUTAHA SIBJISIETCS OTCYTCT-
BUE (POTOAKTHBHOCTH NPH OTCYTCTBHU OOJYUSHHMS, UYTO OIPaHUYUBAET BO3-
MOYHOCTB UX 3((PEKTUBHOTO UCIIOIH30BAHHS.

Llenbro HACTOSIIIIETO MCCIIEAOBAHNUS SIBJISUIOCH CO31aHIE THOPUITHBIX (o-
TOKaTanu3aropoB Ha ocHoBe cMeceir Ti0,—MoO; u TiO,—V,0s, a Takke
N3y4YEeHUE MX CIIOCOOHOCTH K CAMOOYHIIEHHUIO KaK B YCIIOBHAX YJIbTpaduo-
neroBoro (Y®) obirydenus (1yimHa BOJIHBI 365 HM), Tak M IPU €T0 OTCYTCT-
BUHU.

3o TiO, momyvany myTeM KOHTPOJIMPYEMOTO THAPOJIHM3a TeTPaXJIOPH-
Jla TUTaHa B IPUCYTCTBUHU BOJHOTO pacTBOpa aMMuaka. [1oirydeHHbIi okcny
[0 JaHHBIM PEHTICHOTPa(pUIECKOro MCCIEAOBAHUS MPEACTaBIsUI cOOOH
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

TiO, anarasHoi MOAHGHKALMK C pa3MepOM 00IacTeil KOrepeHTHOro pac-
cestamst 3—4 aM. Cycnensun MoOs3 u V,05 monyganu coIpBOTEPMUYIECKA U3
BOJIHBIX PACTBOPOB MOJIMOJICHOBOI M BaHA/IMEBON KUCIOT COOTBETCTBEHHO.
[To maHHBIM BJIEKTPOHHO-MUKPOCKOIMHMYECKOro HccienoBanus 3011 MoOs
CoJIeprKalli YacTHIIBI Ipu3MaTudeckoit hopmel pazmepom 100 HM—10 MKM.

Cycnensuonnbie cmecu Ti0,~MoO3; u TiO,—V,05 HaHOCHIN Ha TIO-
BEPXHOCTh ITIa3ypHUPOBAHHON IUTUTKU MyTEM PACIBUICHHS C MOCIEAYIOINM
npokanuBanueM npu temneparype 450 °C B Teuenue 1,5 u.

CrnocoOHOCTh K CaMOOYHIIIEHHIO OKCHIHBIX (POTOKAaTaIN3aTOpOB HCCIle-
JIOBaJIH, U3MEPSISL BEMUUHY TU((y3HOTO OTpaKeHHUsI B 00JacTH MOTJIONIe-
Hust kpacutens Ponamun 6G, HaHECEHHOTO HA TIOBEPXHOCTH CJIoA (POTOKa-
Tanu3aropa. [lomyvyaemple 3Ha4EHHS ONTUYECKOM IJIOTHOCTH T€PECYUTHIBA-
JM B BEJIMYMHY HOBEPXHOCTHOH KOHLEHTpauuu Kpacuteis. [lomyueHHbie
JIaHHbIE CPaBHUBAIM C PE3yJIbTaTaMU M3MEPEHHH, MOJYYEHHBIX Ul HpO-
necca (OoToOpaznoKEeHUsT KpacuTessi Ha HEMOJIU(HUIIMPOBAHHON TIO/JIOXKKE,
YTO TIO3BOJIJIO OLCHUTH BKJIAA B HabOmomaromuecs 3G ¢eKThl mpoliecca
npsMoro (oTosiu3a KpacuTess.

YcraHoBIIEHO, UTO (OTOAKTHBHOCTH THOPHIHBIX (POTOKATANIN3ATOPOB B
YCIIOBUSIX HENMpepBIBHOTO Y d-00ydeHNs 3aBHCUT OT COAEP)KaHUS B HUX
oKkcHaoB MosmbOneHa u BaHaaus. Ilpm comepkanmun MoOjz B rubpuaHOM
¢dorokatanuzarope 16,6 M0os1.% OHa JOCTUTAaeT MaKCUMyMa, MpeBbIas $o-
TOAKTHBHOCTh HHIMBUIYabHOTO Ti0; B 1,3 pasa.

VYBenuueHne (OTOAKTUBHOCTH B YCIIOBHUSIX HETPEPBHIBHOTO OOITydCHHUS
MOXET OBITh CBSI3aHO C BO3MOXKHOCTBIO IIPOMOTHPOBAHHMSI JINOKCH/IA TUTAHA
OKCHAaMH MOJIMOAEHA M BaHaIWs, JAEMOHCTPHUPYIOIIMMHU SIPKO BBIPAXKEH-
HYIO CIIOCOOHOCTh K BOCCTAHOBJICHHIO C TIOCIIEYIOIINM PEBEPCUPOBAHHEM
3a CueT B3aUMOJEHCTBHS C MOJIEKYJISIPHBIM KHCJIOPOJOM, CONPOBOXKIAI0-
muMcst 00pa3oBaHUEM MEPOKCUIHBIX COEAMHEHHUH, YTO MOXKeT ObITh HC-
TIOJIb30BaHO ISl MPOJIOJDKUTENIFHOM TeHepanny akTHBHBIX (POPM KHCIOpO-
Jla Ha TOJIy4YaeMOM I'MOpUIHOM (hOTOKATaIM3aTope Jlake IOcie 3aBepiie-
HUsL ero oOuydeHus. [IpM 3TOM MOXKHO NPEANONIOXKHTH, YTO CIOHCTOE
crpoeHre MoO3, UMEIOIIEro pa3BUTYIO CHCTEMY BHYTPEHHUX KaHAJIOB JUIst
nepeHoca 3apsja-koMmrencupyromux nouos (H'), obecrniedut BHICOKYIO 3(-
(PEeKTHBHOCTh aKKyMYJIMPOBaHUsS (OTOr€HEPHPOBAHHBIX 3apsioB B THO-
puHo# horokaramuruueckoit cucreme Ti0,—MoOs.

I'uGpuasbie HoTOKAaTAIU3ATOPBI HA OCHOBE auctepcHbIX Ti0, 1 MoOs; B
OTJIMYHE OT HHAUBHAYAIBHOTO 110, IeMOHCTPHUPYIOT BBIPQKCHHYIO aKTHB-
HOCTh Kak mpu Y D-001ydeHuH, Tak W TOCie ero npekpamienus. [Ipu stom
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cleqyeT OTMETHTh, YTO (POTOAKTHBHOCTH THOPHIHBIX (POTOKATAIH3ATOPOB
TiO,~M0O; B TEMHOBBIX YCIOBHSX MOXET OBITH MOBBIIICHA ITYTEM 3aMCHBI
MHUKpOKpHcTammmaeckoro MoOj ¢ pasmepom uacturl 3—-10 MkM Ha ero
YIBTPAAUCIICPCHBIN aHAJOr, pa3Mep YacTHL[ KOTOPOTO HE MPEBbINIACT
200 uM. [ocnennee 00CTOSATENLCTBO, TO-BUANMOMY, SIBISETCS CIEICTBUEM
OoJiee pa3BUTOH MOBEPXHOCTH yibTpaaucnepcHoro MoOs u ero Gosbiueit
CKJIOHHOCTH K JI0JITOBPEMEHHOMY HaKOIUICHHIO 3apsja.

VYCTaHOBIIEHO, YTO OKHCIIUTEIbHAS aKTUBHOCTh T'MOPUIHBIX CHUCTEM C
yabTpagucnepcHbiM MoOz B TEMHOBBIX YCJIOBHUSIX COXPAHIETCSl B TEUCHHE
JUTUTEIEHOTO BpeMeHH. [leCTBUTENBHO, B TO BpeMsi Kak (DOTOAaKTUBHOCTh
WHIMBUIYAILHOTO TUOKCHIA TUTaHA MaJaeT 10 HYJEBBIX 3HAYCHUH IOcCie
npekpanieHuss o0ry4eHus, (OTOAKTHBHOCTb THOPHIHBIX (POTOKATAIM3ATO-
POB C MHKPOKPHCTAUIMYCCKHM TPUOKCHIOM MONUOAEHA COXpaHsSeTCs B
TeYeHUEe KaK MHHHMYM JBYX 4YacoB, a (POTOKATAIU3ATOPOB C YJIBTPAIHC-
MIEPCHBIM TPUOKCHAOM MojubneHa — B TedeHue 4 4 u Ooinee. Ilocneanee
00CTOSATENBCTBO MOXKET OBITH CBSI3aHO C BO3MOKHOCTBIO aKKYMYJIHPOBAaHHS
doTorenepupoBanHoro B TiO, 3apsia 3a cyeT HPOTEKaHHS OOPATUMOIO
OKHCIIUTENbHO-BOCcCTaHoBUTENbHOTO Tmporiecca Mo(VI) <> Mo(V) tem B
OonpLreil cTeneHy, yeM Oojiee pa3BUTas MOBEPXHOCTh HUCIOIB3YEMOTO IS
CEHCUOMIIN3UPOBAHUS PEAOKC-aKTHBHOTO JAUCIIEPCHOTO OKCH/IA.

JlonoyHuTeNnbHOE yBEIMYeHUE (HOTOAKTMBHOCTH TMOPHIHOW OKCHIHOU
CUCTEMBI B TEMHOBBIX YCJIOBHSIX MOXET OBITh JIOCTUTHYTO B CIIy4ae 3aMeHBI
B rubOpuaHOM (DOTOKAaTAIM3aTOpE TPUOKCHIA MOJNMOJCHA HAa TEHTAOKCH]I
BaHausg. POTOAKTHUBHOCTh TMOPHIHOTO (HOTOKATAIHM3ATOPA «IMOKCHM TH-
TaHa — IEHTAOKCHJ BaHAAUA» COXpaHsAeTcs B TeueHwe 7 4 u Oonee. Ilo-
cieiHee 00CTOSITENBCTBO, MO-BUIMMOMY, CBSI3aHO C BO3MOXKHOCTBIO OoJee
IITyOOKOT0 BOCCTAaHOBJICHHSI HOHOB BaHAIUsI B CTPYKTYpPE OKCHIA.

[MonyueHHble pe3yabTaThl MPOJIEMOHCTPUPOBAIH BO3MOXHOCTh CEHCH-
6unuzanuu GoroakruBaoctu Ti0; 3a cuer koMOuHUpPOBaHUst ero ¢ MoO3 u
V,0s. [Tomyuaembie TakuM 00pa3oM ruOpuIHbIe (HOTOKATATU3ATOPHI XapaK-
TEPU3YIOTCS MPOJIOHTMPOBAHHOW OKUCIIUTENbHOW M OMOLMIHOW aKTHBHO-
CTBIO.
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YK 57.017

NPUMEHEHUE PETHUHOJIA WU KAPOTUHA B KAYECTBE
KOMIIOHEHTOB KOCMETUYECKHNX KPEMOB

Cemenok 1O. 10.

Hayunwuii pyxosooumens — Bvicmpsakoe B. I1., kano. xum. Hayk, doyenm
Burebckuii rocyaapcTBeHHBIH yHuBepcuTeT uM. [1. M. Mareposa,

r. Burebck, Pecriyonmka benapych

Kocmernueckue kpema pa3pabaThiBalOT B COOTBETCTBUU C TPeOOBAHMUS-
MU CTaH/IapPTOB 110 PELENnTypaM, TEXHUIECKUM TPEOOBAHUSIM M TEXHOJIOTH-
YECKUM PErjiaMeHTaM IpU COOJIIOICHUN CAHUTAPHBIX HOPM U TPaBHI, yT-
BEPIXK/ICHHBIX B YCTAHOBICHHOM mopsizike [5].

Perunon (BuramuH A) — OJMH M3 OCHOBHBIX BUTAMUHOB, HEOOXOIHMM
Ui pocrta, auddepeHnuanu U coxpaneHuss QYHKIUN SMUTCTHAIBHBIX U
KOCTHBIX TKaHEH, UIpaeT Ba)KHYIO pPOJIb B MeXaHHM3Me 3peHus, o0pasys c
0€JIKOM OIICMHOM 3PHUTENbHBIH MMUIMEHT POJIOICHH, Y4acTBYeT B (DYHKLIHO-
HUPOBaHUU I/IMMyHHOI\/'I CHUCTEMBI U SBISETCS HEOTHEMJIEMOM YacThIO po-
recca 60pbOBI C HHEKITHEH.

BbuTO yCTaHOBIIEHO, YTO W3-3a MAaJOH MOJIEKYJIIPHON MAacChl PETHHOI
MIPOHHUKAET Ha OOJBIIYI0 TIIyOUHY B KOXKY. DTOT (PAKT MOCTYKHI TOITIKOM
JUTS TIPUMEHEHHS BUTAMUHA A B KOCMETOJIOTHH. PETHHON 3aIuimaeT Koxy,
BOJIOCHI, HOT'TH OT OTPHUIATEIHHOTO BO3ICUCTBUS OKpYyxarouieil cpeasl. OH
croco0eH yIydIaTh KPOBOCHA0KEHHE KOXKH U YKPEIUIATh cocyabl. Kpome
TOTO, PETUHOJI YCKOPSET OOMEHHbBIE MPOLECCHl, YTO OCOOCHHO aKTYyalbHO
Jutsi Hemouoiol koxku. C BO3pacToM HapyliaeTcsi BhIpabOTKa KoJiareHa u
3J1acTHHA, KOXe TpeOyeTcs Bce 0oJbile BpeMeHH it 00HOBIeHU. CTUMY-
JIUPYSl 3TOT MPOLIECC, PETUHON CHOCOOCH MPEIOXPAHSITh KOXY OT IOsIBIIe-
HUS MOpHH [1].
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Perunon (ButamMuH A) o0namaeT meiIbIM PSOOM IEHHBIX KOCMETOJIOTH-
YECKHX CBOICTB.

Bo-nepBbIX, 3TO aHTHOKCHIAHTHOE AEHCTBHE. 3alepXKuBas CBOOOIHBIC
panuKabl, OH TEM CaMbIM YMEHBINACT IOBPEXKIAOIIEE BIUSHUE YIIBTpa-
¢uonera Ha JJHK KJIeTOK M CTEHKH KJIETOYHBIX MEMOpaH.

Bo-BTOpBIX, B 3IUAEPMHUCE PETHHOJ KOHTPOJIUPYET MPOLECCHl OPOroBe-
HUA U MAT'MCHTAIlUM, B 1EPME — BOCCTAHABINBACT MEKKJIETOUHBII MaTpHKC,
CTHUMYJIHPYSl BBIpaOOTKY KOJUIare€Ha, 3JacTHHA M TIJIMKO3aMUHOTJIMKaHOB,
KpOMeE TOT'0, OH yTHeTaeT AeicTBUEe (PepMEHTOB, pa3pyIIAOIIUX KOJJIAreH U
JJIACTHH.

B-TpeThux, peTHHOJ CHIKAaeT BEIPAOOTKY CalbHBIX JKEJe3, CTUMYIHPY-
€T MPOLIECCHI 3aXXHUBJICHUS, CHIKAST BOCITAINTEIbHYIO PEaKIHIO, OKA3bIBACT
NMMYHOMOYJIHpPYIOIee NEHCTBHE, BIMACT Ha AU(PGHEPEHINPOBKY KIETOK
souresus [3].

PetnHON cTHMynHMpyeT cMeHy KieToK. Dkcdoimanus — mporecc, mpu
KOTOPOM OTMEpIIHE KJIETKH YAAIAIOTCS, a HOBBIE, 3J0POBBIC KIETKH 00pa-
3YIOT MOBEPXHOCTHBIN CIIOW KOXH. braronaps skchonuanuu Koxa CTaHo-
BUTCs OoJiee TiaJKoM, a pa3HOOOpa3Hble KOCMETHYECKUE CPENICTBA ACHCT-
BYyIOT 3¢ peKTnBHEe, CBOOOAHO IPOHHUKAs B CaMble IIYOOKHE CJIOH KOXKH.
Cro#t oTMepIIMX KJIETOK HE IO3BOJISET MOJE3HBIM HHTPEeIUEHTaM IPOHHU-
KaTh TTyOOKO B KOXY.

Petnnoxn Ge3omacHee APYrHX PETHHOMOB, IPOM3BOIHBIX BHUTAMHHA A.
XoTst peTHHOMIBI TOpaso Oosee 3PPEKTUBHBI, Y HAX €CTh CYIIECTBEHHbIH
HEJIOCTATOK — HCIIOJIb30BaHHE PETHHOMIOB MOXET BBI3BAThH Pa3JpakeHNE U
TIOKpacHEHNE KOKH. PeTHHON B TO ke BpeMs, JeHCTBYET Ha KOXY ropaszio
MsTde, PeBpallasch B PETHHOEBYIO KUCIOTY. OH MOAXOAMT VISl YyBCTBH-
TEJILHOHM KOXKH, CKIIOHHOMW K TIOSIBIICHUIO pa3ApaXkKeHUsI.

Perunon IIUPOKO TNPUMECHACTCA B MCHHHHHCKOﬁ IMpaKTUKE, rmoMoras 3a-
YKHBJICHHIO BOCHIAJIMTEIBHBIX MPOLIECCOB HA KOXKE, 0)KOTOB, OOMOPOXKEHHIA.

KOHHCHTpaHHH PETUHOJIA B PA3JIMYHBIX KOCMETUYCCKUX ITPOAYKTax KO-
nebnercs ot 0,02 1o 0,55 % B 3aBUCHMOCTH OT Ha3Ha4YeHHS Ipemnapara. B
HEOOJIBIINX KOHIICHTPpAUAX PETUHOJ MOXKET HCIOJIB30BATHCA B CPCACTBAX
IIpOTUB (bOTOCTapeHI/ISI, JJIA YIYyYIICHHUA Ka4€CTBa U BHEHIHETO BHUJIa KOXU,
a TaKkXKe JUIsl KyIHPOBaHUS BOCHAJIMTEIHLHOTO IMpoIecca MPH YTPEBBIX BBI-
CBINIAHUSX, B TOM YHCJIE B Ipenaparax Ui MOAPOCTKOB. B BBICOKMX KOH-
LEHTPALMIX PETHHOJ NPUMEHSIETCS Ul OOpbOBI C BBIPAXKEHHOH MUIMEHTa-
1ueil ¥ ryOOKMMH BO3pAaCTHBIMU U3MEHEHUsIMHE [3].
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B kpemax 1u1sl pyK peTHHOJ HE TOJBKO 3alHUIIAeT KOXY PYK OT Mpexe-
BPEMEHHOI'O CTapeHUsi, CIOCOOCTBYET 3a)KMBJICHHIO MEJIKHX PaHOK U Tpe-
IIMH, HO ¥ IPEOTBPAIIAET PAcCIanBaHUE HOTTEH, YKPEIUIAET uX.

[ocnenuue pa3paboTKM ydeHBIX B cepe AepMaTOKOCMETONOTHH OT-
KPBUIM HOBBIE BO3MOXKHOCTH PETHHOJIA B KOPPEKINHU U NPO(MIAKTHKE BO3-
pacTHBIX W3MEHEHMH KoXXu. Koppekims crapeHns KOXH JOJDKHA OBITh
KOMIUIEKCHOH M 3aBHCETh OT JOMHHHUPYIOLIETO BHIA CTAPEHUS, COITYTCT-
BYIOIINX 3a00JI€BaHHI M BO3pacTa.

bnaropaps oTmienyIMBarOUIMM CBOHCTBAM PETHHOJA, €ro JSHCTBHE MO-
3BOJISIET BBUJICYHTH aKHE: PEryJSIPHO yJalsieMble OTMEpINUE KIETKH HE 3a-
COPSIOT TOPBI, YTO CaAMbIM ONaroTBOPHBEIM 00pa3oM JEHCTBYET Ha COCTOS-
HHE CTPaJarouiel OT aKHE KOXH.

B kpemax mist koxu juna goo6asisirot 0,025-0,3 % petunosa 0T 00beMa
BCEX OCTaJIbHBIX KOMIIOHEHTOB. Ha ofmiee xommuectBo cmecu B 10 r BuTa-
MuHa A 1o0aBisaroT mpuMepHo 0,05 Mi1, T. €. OJHY KaruIro.

B upe3mMepHO BBICOKHMX KOHIIEHTpAaIUSX PETHHOJ CHOCOOCH OKa3aTh
TOKCHYECKOe JelcTBie Ha opranusM [1]. IIpuMeHeHHe peTHHONa He peKo-
MEHJIyeTcsl B Ieproi OepeMeHHOCTH (0COOSHHO B MEpBBIE 3 Mecsla) U Iie-
PHO KOPMIICHHSI TPYIbI0O — HET OKOHYATENBHBIX JIAHHBIX HCCIICTOBAHUH
BJIMSIHHS PETHHOJA Ha tuiof [3].

Tobounvie Oeticmsus npu ucnonvzosanuu kpema ¢ pemutonom. Ilpume-
HEHHE KOCMETHYECKHX CPEJCTB C PETHHOJOM MOXKET CONPOBOXIATHCS Ta-
KuMH 1000uHBbIME 3 dexTamu, Kak HIenyleHne, TOKpacHeHHe, pa3ipaxe-
HHUE M CYXOCTh KOXKH, UX BBIPOKEHHOCTh 3aBHCUT OT (DOPMBI U KOJIMUYECTBA
npenapara, a Tak)ke OT KOHIIEHTpAIlMK PeTHHOJa B HeM. Ecnu 3Tu siBieHus
HOCSIT BBIPOKCHHBIH XapakTep, TO NMPUMEHEHHE KOCMETHYECKOTO CPE/ICTBa
BPEMEHHO IMPEKPaIaoT J0 UX HCUe3HOBEHMs. J{ist TpOMIIaKTHKN BO3HHK-
HOBEHHMS Pa3paXEHHsI KOXKHU NPH NPUMEHEHHH KOCMETHUYECKHX CPEICTB C
PETHHOJIOM HEOOXO/MMO MCIOJIB30BaTh JUIs YMBIBAaHHSI HEHTpaJbHbIE OYH-
IIAIOIINE CPEJICTBA, XOPOIIO YBJIAKHATH KOXY, C OCTOPOXKHOCTBIO TPHMe-
HATH KOCMETHYECKHE CPEJICTBA, COJEpIKalllie pa3/ipa)karoline MHIPeUcH-
ThI, HAIIPUMEP O- U B-THIPOKCUKUCIIOTHI U IPYTHUe OpraHuyeckue 1 Heopra-
HUYECKHE KHUCIOTHI, Ieioun (MbuIo), pasznmuHsle [TAB, s¢upHble macna,
ckpabbl. Ecii Ko)ka CKIIOHHA K MMOKPACHEHUSIM M aJUIEPTHYECKUM peaKiiy-
SIM, TO JIy4Ille BUTAMUH A HE MCII0JIb30BaTh coBceM [3].

B xocmeronornn GeTa-KapoTHH Halled MIMPOKOE MPUMEHEHHE, MPEXkKIe
BCETO, KaK aHTHOKCHIAHT. CBOOOJHBIE pajuKalbl — CHENN(UICCKUE MOJIE-
KyJIbl, 00pa3yloluecss B pe3yJbTaTe *XHM3HEAESTEIbHOCTH KJIETOK, — CIIO-
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COOHBI pa3pyIIaTh KJICTOUYHBIC MEMOPAHBI, OCJIKN M HyKJICHHOBBIE KHACJIOTHI.
Uro0b! X HEHTpaIM30BaTh, B OPraHU3ME CHHTEC3UPYIOTCS aHTHOKCHIAHTHI
[2]. HosToMy ero dacTo BKIIOYAIOT B COCTAB COJHIIC3AIIUTHBIX CPEACTB, a
TaK)Xe CPEACTB, YCTPAHAIOMINX CyXOCTh M HICTYIICHHE KOXH IOCIE dpe3-
MepHOH nHcomsinuu. OH yCKOpsieT 3aXUBJICHHUE PaH, AelaeT KOy MITKOH U
rnagkoit [5]. Bera-kapotuH, mnpoBuTamMuH A, mnpemorBpamaer Y-
HHAYIMPOBAHHOE TOBPEXIEHHE KOXXH, MPUMEHSETCS Uil YCKOpeHHs 3a-
KUBJICHHUS paH, YCTpaHEHHS CYXOCTH M ILISNyLIeHUs, Ooperca ¢ Apsabdio-
CTBIO KOXH, CTUMYJIHPYET KpOBOOOpallieHHe, 1MOA BO3ACHCTBUEM YIBTpa-
(hHOJCTOBBIX JyUeii CIIOCOOCTBYET 00pa30BaHUIO 3arapa.

Bera-xapotun obecreunBaeT B OpraHW3MeE INPEPHIBAHME IIEITHBIX CBO-
0OHOPAANKANBHBIX PEaKIMi, 3aIUTY MAaKpOMOJICKYTI U OMoMeMOpaH Kie-
TOK OT NOBPEXKACHHH, SIBISSICH CEPhE3HBIM (DAKTOPOM IOBBINICHUSI PE3U-
CTEHTHOCTH OpPraHM3Ma K Pa3JIMYHBIM IAaTOTCHHBIM BO3JICHCTBUSIM, B TOM
yucie W K HOBOOOpa3oBaHMAM. bera-kapoTWH yCHIMBaeT pereHepanuio
MHOT'OCJIOHOTO STIHTEIHs, YTO TTO3BOJISAET €r0 UCIIOIb30BaTh B I€PMaTOIIO-
T'HH, THHEKOJIOTUHU TIPU JICYeHUH 3a00JIeBaHUH, CBA3aHHBIX C MOPaKCHHEM
snutenus [2]. [Ipyu HaKO)KHOM MPUMEHEHUU OeTa-KapOTHH HE TOJBKO BIIHS-
€T Ha 0OMEeHHBIE MPOIECCHl B CaMOil KOXe, HO M YCBaHUBAaeTCs uepe3 KOXy,
OKa3bpIBasg OJarompusTHOE BO3ACHCTBHE HAa OPTaHU3M B IEJIOM. DTO €ro
CBOMCTBO HCIIONB3YeTCS B pelenTypax KOCMETHYECKHX CPEACTB UL Ipe-
JOTBpAILEHHUsI CTApeHUs KOXKH [5].

Bera-xapoTuH 3ammMImaeT OT COJHEYHOTO H3IYYeHHS W COAEHCTBYET
PaBHOMEPHOH MHUTMEHTAllMH KOXH. JTO €ro CBOMCTBO HCIOJIB3YETCSl B
CpeAcTBax s 3arapa, MO3BOJISIS HOJyYHTh CTOMKHMH 3arap, CHU3MTh PHCK
Pa3BUTHS 0’KOTOB M IPEOTBPATUTh CTAPEHHE KOXKH [2].

bera-kapoTuH M BUTaMHH A BBOJSTCA B PELENTYPYy KOCMETUYECKHX
KPEMOB HE TOJIKO Ui 3aIlUTHl KOXH, NPEIOTBPAIICHHS NEPEKHUCHOTO
OKHUCIICHHSI MAacel, COJepKalliX ITOJIMHEHACHIIICHHbBIE >KUPHBIE KHUCIOTEHI,
HO 1 JIJIsl NCTIOJB30BAHUS C LENTBI0 OMOJIOKEHHS KOXKH.
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OU3UKO-XUMHNUYECKHUE MCCJIEJAOBAHUSI MUHEPAJIBHBIX
PACTBOPOB U OKPACOYHBIX COCTABOB
PECTABPUPYEMOI'O 3JAHUSA B r. BPECTE

Typ A. B.

Hayunwuii pyxogooumens — Typ 3. A., kano. mex. HayK, OoyeHm

YO «bpectckuii rocy1apcTBEHHbIN TEXHUYECKUH YHUBEPCUTETY,

r. bpect, Pecniyonuka benapych

Hayunslii moaxo K BOmpocaM pecTaBpallii MaMATHHKOB KyJIbTYpHI B
Pecniybmuke Benmapych mMO3BOJISAET COXpaHHTh HCTOPHUKO-KYJIBTYPHOE Ha-
cienne crpaHbl. PectaBpamust 00bEKTa, IPEICTaBISIONIETO HCTOPHKO-
KyJIBTYPHYIO II€HHOCTb, JOJDKHA ONHMPAThCS HA MHOTOCTOPOHHHE KOM-
IUIEKCHBIE UCCIIEZIOBaHMS.

KommnekcHsle n1abopaTopHBIE HCCIEIOBAaHUS OTOOPAHHBIX 00pa3IoB
(pparmenToB (hacamoB, MITYKATYpKH U T. J.) BKIIOYAIOT B ce0sl: M3yUCHUE
XMMHUYECKOTO COCTaBa PacTBOPOB C ONpe/eNeHHEM MPOIIEHTHOIO COOTHO-
IICHNSI OCHOBHBIX KOMIIOHEHTOB; IPaHyJIOMETPHUUECKUI aHAJIN3, BBISBIAIO-
IIUH ITyTeM MPOCEUBAHUS CKBO3b CEPHUIO CUT C pa3HBIMU SUYeHKaMH pacipe-
JIJICHUE 3allOJIHUTENsT MUHEPAJIbHBIX CTPOUTEIBbHBIX PACTBOPOB MO (pax-
LUSIM; TIeTporpaguIecKuil aHaIu3 — U3ydeHHe 1101 MHUKPOCKOIIOM HUTH(OB
pacTBOpoB U ApYrux MartepuanoB. OKOHYATENIbHBIM BBIBOJA OTHOCUTEIBHO
COCTaBa MCCIEAYEMBIX MAaTEpHAIIOB MOXET OBITh ClellaH Ha OCHOBaHWHU
BCEro KOMIUIEKCA IPOBOAMMBIX aHAIH30B.

PecraBpupyemoe 3nanue pacnonoxeno no yi. Coserckoii, 43—45. ITlo-
CTPOEHHOE TI0 NPOEKTY H3BECTHOTO OpecTckoro apxurtekropa Hwuxomas
CuHKeBHYa, OHO MPEICTABIUIO0 o000 OMM3KHI K IPSAMOYTOJIEHUKY B IUTaHE
JBYX3TaXKHBIM KaMEHHBIH 00BbEM, KPBITHII IBYCKAaTHOI KPOBJIEH C IPUCTPO-
€HHBIMH CO CTOPOHBI ABOPOBOTO (hacajga JECTHHYHBIMHU KieTkamu. [locie
HalnmoHanu3anuu 3nanus B 1940 rogy oOBEKT HCIIONB30BANICS MO TOPTO-
BbIE TOYKHU U MPEATIPUATHS CHEPBHI YCIyT HA IIEPBOM ITAaXE, IO KIWIbE — HA
BTOPOM 3Taxe.
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B manHO# pabote ObUTH M3ydeHBI 00pa3Ibl CTPOUTEIHHBIX PACTBOPOB U
MIOKPACOYHBIX COCTaBOB, OTOOPAaHHBIE C PA3IMYHBIX yJacTKOB CTPOUTENb-
HBIX KOHCTpYKIMH (hacana. Llenpio ncciaenoBaHus ABISUIOCH U3yIEHHE TEX-
HOJIOTUYECKHX OCOOCHHOCTEH HMCXOIHBIX IITYKaTypHBIX PacTBOPOB, OIpe-
JieJICHUE NepBOHAYAILHBIX OKPACOYHBIX COCTaBOB.

I[BeTa 1aKOKPACOYHBIX IMOKPHITHUH YKa3aHbI 110 apXUTEKTypHOMY KaTa-
nory «FASSADE Al» u cnenuaiu3upoBaHHOMY KaTajor'y pecTaBpaIlloH-
HbIX Kpacok «Histolithy. LIBeT mOKpBITHS ONpeessIcs ITyTeM BU3yalbHOTO
cpaBHEHUs 00pa3iua ¢ 3TaloHHO# Tunorpadckoil Beikpackoid. OnpeneneHnue
L[BETa MPOBOJIIIOCH NPHU PACCETHHOM ECTECTBEHHOM ocBerieHuu. Ompeze-
JICHWE BOAOPOJHOTO MTOKA3aTeNsl BOAHON BBITSHDKKH PACTBOPOB OCYILECTBIIS-
JIOCh TMTOTCHIIMOMETPHIECKUM METOIOM IpH oMo pH-meTpa.

B pesynbpTare mMpoBENECHHBIX HCCIICAOBAHUN BBISBICHO, YTO COOTBETCT-
BYIOIIME M3BECTKOBO-IIEMCHTHO-TIECUAHbIC M H3BECTKOBO-TIECUAHBIE pac-
TBOPBI MPAKTHYECKH HE Pa3IMYaINCh 110 COOTHOIICHHIO KOMIIOHEHTOB H
coctaBy. JluieBast MoBepxXHOCTb 0OPA3LIOB NMEPBOM CEKIMH 3JIaHUs OKpalie-
Ha JIAKOKPACOYHBIM COCTaBOM OJIEKJIO-3€JICHOrO I[BETa HAa OCHOBE MOJIH-
MEPHOT0 TIeHKOOOpa3yromiero. LIBeT 1akoKpacoOYHOTO MOKPBITUS OJIM30K K
o6pasity Pinie 60 mo karamory «FASSADE Aly. ITokpeiTHe HOABEPTIIOCH
CUIIbHOHM (POTOOKHCIIUTEIbHOW JecTpykuuu. Ha BTOpoil cexkuuu JinieBas
MOBEPXHOCTh OKPAllIEeHa JIAKOKPACOUYHBIM COCTAaBOM Ha MUHEPAJIbHOW OCHO-
Be OopmoBoro mseta. LIBeT 1akoKpacodHOTo MOKPHITHS OJIM30K K 00pasiy
Barolo 80 no karanory «FASSADE Aly». OT™eueHs! cieasl (OTOOKUCITH-
TEJIbHOM AeCTpYKIMH. BO3MOXHO, M3HAYaNbHBIN [[BET OBIII HA TOH TEMHEe.
Kpome Toro, Ha numeBol MOBEPXHOCTH 00pasiia 00HAPYKEHBI CIIE/IBI JIaKO-
KpPacoyHOTO TOKPHITHSI HA MUHEPAIbHOW OCHOBE OJICKIIO-XKENTOro IBETa Ha
OCHOBE XelToH OXpbl. [IoKphITHE pa3pylIeHO, YaCTUYHO YAAJIEHO C TO-
BepXHOCTH. LIBeT JaKOKpacouyHOro MoKpeITHs OaM30K K obpasiy Palazzo
265 no karanory «FASSADE Aly». Mexay closiMH JIaKOKPACOYHBIX IO-
KpBITHH OTCYTCTBYET aare3us. OTMEUYEHO CHIIbHOE MEJICHHE BCeX OKpacod-
HBIX COCTABOB. JIMIEBasi HOBEPXHOCTh 00PA3IOB TPEThel CEKLUK OKpallieHa
JIAKOKPACOYHBIM COCTABOM OeNoro IBeTa Ha OCHOBE IOJIMMEPHOTO CBS-
3yromero. OTMeueHa CHiIbHAs AECTPYKLMS HMOKPBITHS: MEJICHUE, TPELIUHBI,
00JIbIIOE KOJIMYECTBO KPYNHBIX M MeJKHMX Top. [loBepxHOCTH 00pa3uoB
MIOKPBITA CETKOM MHUKpOTpeIinH. JIuiesas NOBEPXHOCTh 00pa3LoB YeTBED-
TOW CEKIMM OKpallleHa JIJAKOKPACOYHBIM COCTABOM 0EJIO0ro IIBETa Ha OCHOBE
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MOJMMEPHOT0 cBs3ytomero. OTMedeHa CWIIbHAsE JECTPYKUUS HOKPBITUS:
MeJICHHE, TPEIUHBL, 00JIbIIOE KOJINYECTBO KPYITHBIX H MEJIKHUX I10P.

C oOpatHO¥ CTOPOHBI (CaMblii HIDKHHUIA CJ10i) 0oOpas3ia BTOPOH CEKIHU
oOHapy»KeHbI Clelbl PEeKJIaMHON HaaNucu 4epHoro u Oenoro neera. Han-
IIMCh YEPHOTO LIBETA BBHINOJIHEHA MUHEPAIbHBIM COCTABOM Ha OCHOBE CaKH
(amop¢HBI yrirepox). OTMedeHo MeneHue moBepXHOCTH. COCTaB COXPaHILT
YeTKOCTh KOHTYpa HaJIIUCH H SPKOCTh, T. €. HE MOABEPIcs CHIBHOH (oTO-
OKHCIHTENbHOU necTpyKumu. Coctap 0eJloro IBeTa H3TOTOBJICH HAa OCHOBE
kapOoHara Kanpius. OTMEUEeHO MeNleHHe MOBEPXHOCTH, COCTAB IpaKTHYe-
CKM paspylueH. B HikHeM ciioe oOpa3ua BToporo staxa 3-i cexuuu oOHa-
PYKEHO JIAKOKpacoyHOE MOKPBITHE Ha MUHEPAIbHOH OCHOBE SIPKOT'O CHHE-
¢uoneroBoro 1Bera (BO3MOXHO, (hparMeHT peKJIaMHOM HaamucH). B kaue-
CTBE MHUIMEHTa OBUT HCIOJB30BaH yiabTpamMapuH. L[BeT JIakOKpacOYHOTo
MOKpBITHs 0u30K K 0Opasmy Ultramarinblau 10 mo karanory «Histolithy.
CocTaB COXpaHHI SPKOCTb, T. €. HE MOABEPIcsl CHIBHON ()OTOOKUCIHTEIb-
HOM IeCTpYKLHUU.

31aHie MHOTOKPATHO ITYKAaTYPUIIOCh, 3aTUPATIOCh U MEPEKPALINBAIOCH
COCTaBaMH Ha pa3yINyHOM ocHOBe. ClielyeT OTMETUTB, Y4TO B 0oJiee paHHHH
HePHOJ] OKpacOYHbIE pabOThI MPOU3BOAMINCE MHHEPATEHBIMU COCTABAMH, a
B OoJiee MO3JHMH NEPHOJ — COBEPUICHHO OTIMYAIOIIUMHUCS MO IMPUPOJE
COCTaBaMH Ha OCHOBE MOJMMEPHOTO IUIEHKOOOPAa3YIOLIEro, He NMEIOLMMHU
C PaHHUMH XUMHYECKOTO CPOJICTBA, YTO U BBI3BAJIO HU3KYIO MEXCIOWHYIO
anresuto. Hikenexalye ciiou JIAKOKPacOYHBIX TOKPBITHII HE YIAISUINCh
JOJDKHBIM 00pa3zoM. OTME4eHO, 4TO CBEpXY HEYNAJICHHBIX PaHHUX MUHE-
palbHBIX COCTABOB HAHECEHAa COBPEMEHHas LIEMEHTOCOAepiKallas LITyKa-
TypKa, COXpaHHMBILIAs BBICOKYIO MPOYHOCTB. 10 IaHHO# mTyKaTypke mpo-
W3BOJMIM IIOKpAaco4yHble pabOThl cOCTaBaMH Ha OCHOBE IOJMMEPHOTO
IIEHKOOOPa3yIOILETo.

[lepBoHauapHO 37aHNE OBIJIO OKPAIICHO JIByMs MUHEPAJIbHBIMHU COCTa-
BaMH Ha OCHOBE OXpBHI. LIBeT 0JJHOr0 M3 TaKOKPACOYHBIX MOKPBITHH OJIEKII0-
OpamXeBbIH, 6130k K 0Opa3uy Papaya 110 no karanory «FASSADE Al».
Ha OTACIBHBIX YYaCTKax O6Hapy)KeHBI CJICObI JTAKOKPACOYHOTO NOKPBITHUA
OJICKJIO-)KEJITOrO 1[BETa Ha OCHOBE JKENTOH OXpbl. [IOKphITHE pa3pylleHo,
YaCTUYHO yJAJICHO C MOBEPXHOCTH. L[BET JIaKOKPAcOYHOro MOKPHITHS OJH-
30K K 00pasiy Palazzo 265 no kartanory «FASSADE Aly.

B HacTosimee BpeMs B CBA3U C PEKOHCTPYKLIHMEH 37aHUS O aAMHHHCT-
PaTHBHO-TOCTUHUYHBIA KOMIUIEKC MUHUCTEPCTBOM KyJIbTYphl PecmyOnuku
Benapych npunsiTo penieHue coxpanuTh (acagHyto creHy mo ynune Coser-
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
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CKOW M yBETMUYHUTH 3TAXKHOCTh KOMILIEKCA B MIyOMHY KBapTana. beuia BeI-
paboTaHa KOHLEMIUS COXPAHEHMS HCTOPUKO-KYIbTYpHOH IleHHOCTH. 3a
OCHOBY OBUI IPUHAT METOJ aHACTUIIO3A.

JINTEPATYPA

1.Huxutun, H. K. Xumus B pecraBpammu: cmpa. mocobme / M. K. Hukurus,
E. I1. Menpuukoa. — JI.: Xumus, 1990. — 304 c.

2.ParunoB, B. B. Xumus B crpoutensctBe / B. b. Parunos, ®. M. UBaHoB. — M.:
Crpoiinzaart, 1969. — 198 c.

3.UBaueB, A. A. PecraBparmonnsie ctpoutenbusie pabotel / A. A. Heiues, A. A. Ka-
aeiruH. — M.: TIpopO6pU3aar, 2001. — 272 c.

4.®enopyk, A. T. Crapunnsie ycaapObt bepecreiimunst / A. T. ®enopyk. — Munck: be-
19H, 2004. - 576 c.

YK 666.97 + 546.39 : [543.422.3 + 543.554.6]

METO/Ibl OITPEJEJEHUSI AMMUAKA B HEOPTAHUYECKHX
CTPOUTEJIbHbIX MATEPUAJIAX HA OCHOBE HEMEHTHOT O
BETOHA

Xanenkas K. B.

Hayuunwiii pyxosooumensv — Anosan H. I1., kano. mexu. nayx, ooyenm

YO «bpectckuii rocy1apCTBEHHbIA TEXHUYECKUI YHUBEPCUTETY,

r. Bpecr, Pecrry6nnka bemapycs

AKTyaJ'H)HOCTI) JACTCKTUPOBAHUA aMMHaKa B CTPOUTEIIbHBIX MaTCpHrajaax
00yCIIOBITMBAETCS BO3MOYKHOCTBIO IMOCTENIEHHOW MMIpAllMU JTOTO raza B
BO3JlyX MOMEIIEHUN C MOCIHEAYIOLIUM TOKCHUYECKHM [EHCTBUEM Ha Opra-
HU3M 4eJoBeka. [Ipu BBINOIHEHUH JaHHBIX HCCIIEAOBaHUI pemanack Ipo-
OneMa ompeJieNieHns] aMMHaKa B HEOPTaHUYECKHX CTPOUTEIbHBIX MaTepua-
Jlax Ha OCHOBE LIEMEHTHOI'0 OETOHAa M OCYIIECTBISUICS KOHTPOJb €ro Co-
JepkaHusi. B KadecTBe HEOPraHMYECKHX CTPOUTEIBHBIX MAaTEpPHAIOB Ha
OCHOBE IIEMEHTHOTO OETOHa MOTYT BBICTYNATh pa3jIMYHBIC JKEJIE300€TOH-
Hble KOHCTPYKIMH W H3JENHs, Mpolueamune o0paboTKy B €CTECTBEHHBIX
yenosmsix (ET) mmm rermoBnaxkaocTHyto 06padoTky (TBO).

B HACTOAIIEC BPEMA OIMMCAHBbI PA3JIMYHBIC METOJUKU OIPEACICHUSA NO-
HOB aMMOHHUsI B BOAHBIX pactBopax [1, C. 166-172; 2, 3]. JlaHHbIC MeTOAM-
K{ MO>XHO YCJIOBHO Pa3JeJIUTh Ha TPH OCHOBHBIC TPYHIBL: THTPUMETPHUIC-
CKHeE, CTIEKTPO(hOTOMETpHIECKHE 1 TOTCHIIHOMETPUIECKHE.
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

B nurepaTtype paccMOTpEHBI CIEIYIOMINE TUTPUMETPUIECKUE METOJIBI.
Onpedenenue Maccol aMmuaKa 8 coiax amMMOHUs 0OPAMHLIM MUMpo8aHU-
em. K ananusupyemomy pactBopy comu ammonust, Hanpumep NH4CI, mo-
OaBIIAIOT TOYHO M3BECTHBIN M30BITOK CTAHAAPTHOIO PacTBOpA HATPHS THI-
poxcuna (TuTpaHT 1):

NH," + OH" = H,0 + NH,. 1)

W30BITOK mIEN0YH OTTUTPOBHIBAIOT CTAHAAPTHBIM PACTBOPOM XJIOPOBO-
JOPOIHOM KHCIOTHI (TUTPAHT 2) B NMPUCYTCTBHUH MHAWKATOPAa METHUIIOBOTO
OpaHXEBOTO:

OH™ + H,0" = 2 H,0. )

Onpedenenue Maccvl aMmMuaka 6 pacmeope cou aMMOHUs Gopmanboe-
2UOHBIM Memooom (KoceeHHOe mumposarue). IIpu B3aUMOICHCTBUH COJICH
aMMOHHSL ¢ HM30BITKOM (opManbieruia B BOJHOM pPacTBOpe 0oOpasyercs
reKCaMeTUIICHTETPaMUH (YPOTPOIIMH) M BBIACISAECTCS SKBHBAJICHTHOE KOJIU-
YeCTBO CHIIBHOM KUCIIOTHI:

4NH;" + 6CH,0 — (CH,)¢N, + 4H™ + 6H,0. 3)

BrigenuBiyrocss KHCIOTY (3aMECTUTENh) THTPYIOT CTaHAAPTHBIM pac-
TBOPOM HATPHs THIPOKCHAA C MHIUKATOPOM (PEHON(PTAICHHOM B IIEN0Y-
HoW cpene. OObEM IIENOYH, KOTOPEIA MOMIeT HAa TUTPOBAHUE KHUCIOTHI, IK-
BUBAJICHTEH COZEPKaHMI0 aMMHUaKa B COJTM aMMOHHSI.

TurpumeTprdecKkue MeTOJIbl OTHOCHTENILHO MPOCThI B BBINIOJIHEHNH, HE
TpeOYIOT CJIOKHOIO anmnapaTypHOro oQopmileHus, IKCIPECCHbI U HUMEIOT
HHU3KYI0 ce0ecToMMOCTh onpezaesieHust. OHAKO OHM YyBCTBHUTENIBHBI K 3HA-
YEHHIO BOJOPOJHOTO MOKAa3aTeNs HCCIEAYeMOro pacTBopa. UyBCTBHUTENb-
HOCTb JaHHO# IPYIIIBI METO/IOB HEBBICOKA.

CnexkTpooTOMETpUIECKOE OIpPEAEICHHE BKIIOYAET METOMAbI, KOTOPHIE
U3JI0KCHBI HUKE.

Cnexmpogomomempuueckoe OnpeoeieHue amMmuard, OCHOBAHHOE HA
s3aumooelicmeuu conei ammonusi ¢ peakmueom Heccnepa. Tlpn B3ammo-
JICHCTBUU COJICH aMMOHHsI ¢ peakTuBOM Heccriepa (ImenodHo# pacTBOp
K,[Hgl,]) obpasyercst opaH:keBO-KOPUYHEBOE COEJUHEHHE B BUJE KOJLIO-
WJIHOTO pacTBOpa. XHUMHUYECKasl peakiys B3auMOJICUCTBUS MOHA aMMOHUS
CO LIEJIOYHBIM PACTBOPOM HOAMCTOTO MEPKYPAMMOHHUSI MPOTEKAET 110 ypaB-
HeHuto (4)

NH; +2[Hgl, F~ +40H™ —[HgOHgNH, |1 4 +717+3H,0 . 4
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ITpu crostHUEM pacTBOP KOAaryiaupyeT, IIO3TOMY CPaBHEHHE OKPACKH He-
00X0IMMO TPOU3BOIUTE IO KOArysAluH. B To ke BpeMsi HEIb3sI MPHUCTY-
maTh K KOJOPUMETPHUUECKOMY OINPEIEIICHUIO Cpa3y XKe Iocie J00aBIeHUs
peaktuBa Heccnepa, moToMy 4To peakuust UaeT He MrHoBeHHo. Ecmm co-
JIep’KaHie aMMHMaKa IIPEBBIMIaeT 5 MI/JI, TO BBINAZAET KPacHO-KOPHYHEBBIN
0CajIoK M OIpeJesIeHHe He MPOBOAUTCS. [Ipy MeHbIeH KOHIEHTPAMH aM-
MHaKa II0JIy4aeTCsl PacTBOP, OKPAIICHHbIM B pa3iIU4HbIC OTTCHKU: OT XKell-
TOTO JIO CBETJIO-KOpHuHeBOrO. [Ipu copepxanun ammuaka mexee 0,05 mr/i
OKpalllMBaHUE PACTBOpPA HE HAOIIOAaeTCsl.

Vonbl MarHus, KajJbLusl ¥ JKelie3a, CoepiKallnuecs B BOJE, OCAKIAIOTCS
peaktuBOoM Heccnepa m MemaroT aHamusy, MO3TOMY Hepel 100aBlICHUEM
peaktuBa Hecciepa mpuOaBiIsAOT pacTBOP CETHETOBOW COJIM, KOTOpas
YZIEpXKHUBACT B PacTBOPE 3TH MOHBI. [laHHAs peakmus SIBISETCS €AMHCTBEH-
HOHN peaknueil Ha MOHBI aMMOHUS, KOTOPOH HE MEIIaeT HaIWYHe MEIIaro-
IIMX MOHOB TE€PBOH IPYNIIEI (Kalust ¥ HATPHS).

Memoo cnekmpockonuuy, OCHOBAMHBIN HA ONMUYECKOM NO2IOUeHUU
(annapammuoiil). JJaHHBIA METOJ MCIOJB3YETCS B HanOOJiee YyBCTBHUTEIb-
HbIX U CCJICKTUBHBIX JaTUUKaAX HJIA OTIPEACIICHUSA aMMOHUSA B Opr)KaIOHIef/'I
cpene. [ns peann3alMy JaHHOTO METOJ/A MCIIOJB3YIOT ONTHYECKHH KOre-
PEHTHBIN TeHepaTop u crekTporpad. MeTo 70pOroCTOSIIHHN.

Memoo cnexmpockonuu, ocHO8aHHbI HA OUPDepeHyuarLHoM onmuye-
cKOM nocnowenuu (annapamuuiii). JJaHHBIH METOJ CIYXKHT JUIS OIIpeaese-
HUSI KOHLEHTPAIMHA CIeJOBBIX KOJMYECTB ra3oB (aMMHaKa) IyTeM H3Mepe-
HUSI UX Y3KOH IOJIOCHI YacTOT MOTJIONIEHNUS B yIbTPa(UOIETOBOM U BUIM-
MOM CIIEKTpE.

Memoo cnekmpockonuu, OCHOBAHHBIU HA ONMUYECKOM nocioujeHuu pe-
2YUPYEMBIM NOTYNPOBOOHUKOBLIM JIA3EPOM (annapamuwitl). MeTon OCHO-
BaH Ha TOM, YTO IIPpU CKAHWUPOBAHUN OYC€HBb Y3KOI'O JUara3oHa 4aCcTOT B UH-
¢paxpacHOil o0nacTy, IAe HET MeIaoNeld HHTeP(PEPEHINH, MTOTIIOIIEHIE
HMCTOYHMKA WH(PPAKPACHOTO M3ITyYeHHS HCKOMBIM Ta3oM (aMMHAKOM) Ipo-
MTOPIIOHAIFHO KOHIIEHTPAI[MH HCKOMOTO ra3a (aMMHaKa).

CriekTpoOTOMETPUIECKUE METOBl OTIUYAIOTCS BBICOKOW TOYHOCTHIO
OIIPEACIICHNA, OHN HAMMCHEC YYBCTBUTCJIBbHBI K MPUCYTCTBUIO NTOCTOPOH-
HUX HOHOB. OIHAKO TMPOBE/ICHUE aHaIN3a TpeOyeT HAIMYHMS OTHOCHUTEIHHO
CJIOKHOHM M JJOPOroCTOsIIIEH anmaparypsl, a Takke HakjaJblBacT TpeOoBa-
HHE Ha KBUTM(QHUKALUIO COTPYIHHKOB.
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

Memoowl, ocnosanmvie HA UCNONIB306AHUU UOHOCETEKMUBHO20 INEKMPO-
da (UCD) na ammoHnuii OTHOCAT K TMOTCHIIMOMETPUYECKAM MeTojaaM. AM-
MOHHUH-CETIEKTUBHBIA JIEKTPO] MCHONB3YeT THAPO(OOHYIO Ta30IpPOHUIIAC-
Myl MeMOpaHy Ui OTHENCHHs pacTBopa oOpasla OT pacTBOpa, 3amol-
HSIOIIETO 3JEeKTpoA. B mobom obpasne mapipaabHOE JaBICHHE aMMHakKa
MIPOTIOPIIMOHANBHO €r0 KOHIEHTPAauH. PacTBOpPEeHHBIN aMMHaKk MpOXOIHT
gepe3 runpopobuyro wmemOpany MCD. Wsmenenme pH pactBopa
JIEKTPOJIUTA C JPYrod CTOPOHBI MEMOpPaHBI, BBEI3BAHHOE IPOIIEIIINM Ta-
30M, YJIaBJIMBAETCsl BHYTPEHHUM PH-3JI€KTPOIOM MOHOCEIEKTHBHOIO JJIEK-
Tpoza. Mi3amenenne pH nponopruoHansHO KOJIWYECTBY PACTBOPEHHOTO aM-
MHaKa U MOXXET ObITh 3MepeHo PH- Wiim HOHOMEpOM U MPHUBEAEHO K KOH-
LEHTpaluyd aMMHaka. Annaparypa Ui JaHHOTO MeToJa JA0JDKHA KaauOpo-
BaTbCA U HE JaeT NOCTATOYHOU TOYHOCTH. IloTeHLMOMETpUYECKUI METOH
OTJIMYAETCS OTHOCUTEIBHOHW MPOCTOTOM M BO3MOXKHOCTBIO OIpEeICHUs
HU3KUX KOHIIEHTPALUA HOHOB, CTOMMOCTh OOOPYZOBAHHUS U PEAKTUBOB HE-
BbIcOKa. HemocTaTkamu MeToa sIBISIETCS BIMSHUE Ha PE3yJbTaThl ONpee-
JICHUS] MEIIAIOIINX HOHOB.

OmpeneneHne MOHOB aMMOHMS B HKEJIE€300C€TOHHBIX H3JEIHUSIX HMEET
cBoro crieruduky. [Ipu aHanm3e 0Opa3moB OETOHOB HEOOXOAMMO pa3pado-
TaTh METOAMKY HOATOTOBKM MpPOOBI, MpeaycCMaTpHUBAaIOIIYI0 H3BIICUCHHE
COeTMHEHUI aMMOHHUA 13 oOpasia. KpoMme Toro, BoiHBIE BEITSKKH U3 O6€TO-
HOB MPEJCTABISIIOT CO00# CII0XKHBIE MHOT'OKOMIIOHEHTHBIE CHUCTEMbI, YTO
3aTPY/AHSET OLEHKY BIUSHUS IOCTOPOHHUX MOHOB MPH NPOBEJICHUH aHAIIU3A.

PaccMoTpeHre NpUBEIEHHBIX METOJHMK I0Ka3ajo 1eJeco000pa3HOCTh
MIPUMEHEHHUS ISl MCCIIEA0BAHUI MTOTEHIIMOMETPHYECKOTO U CHEKTPO(OTO-
METPHYECKOT0 METOJIOB onpesienenust nona amMonus NH, B BoJHBIX pac-
TBOpax.

B skcniepuMeHTansHON paboTe OBUTH MCIIONIB30BAHBI CIIEAYIONINE MaTe-
puainbl: 12 o06pa3noB GeToHa pa3HOrO COCTaBa, CXBAaTHIBAHWE M TBEpPACHUE
KoToporo mnpoucxoamwio B ycioBusix imubo ET, mmbo TBO B Bo3pacrte
28 cyT; 48 mpo0 BOJHBIX BBHITSDKEK C PA3IMYHOM KOHIEHTpanueil 0eTOHHOM
MBUTM U3 3THUX 00pa3ioB. Paboume pacTBOPbI FOTOBUIINCH B COOTBETCTBUH C
METOIMKOW BBITIOJIHEHUSI U3MEPEHUM JIJIsl KaXKJI0TO METOa.

Memoouxa nomenyuomempuuecko2o onpedenenus. [y TpoBeIeHUSA
HCCIICIOBAHUK  WCIIONIB30BAIM  HMOHOMep  saboparopHsiii  1M160-MIIT
(TY PB 14694395.003-97), mpoussoactea OAQO «['OMenbCcKHil 3aBOJ H3-
MEPUTEILHBIX IPHOOPOBY. B cOCTaB AIIEKTPOXUMHUIECKON STUCHKH BXOTUIIH:
1) anektpon wonocenektuBHbll «OkoH-NH4» (TY 4215-002-41541647—

81



11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
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2006), m3roToBuTens — HaydHO-TIPOW3BOACTBEHHOE MHpeAnpHiITHE «DKO-
HUKCY (T. MockBa, Poccmiickas @eneparius); 2) 31eKTpo XI0pcepeOpsHbIN
OBJI-1M3.1 (TVY 25-05.2181-77), wmsroroButenb — OAO «I omenbckmii
3aBOJI M3MEPUTEIBHBIX MPHOOPOBY. OnpenencHne BOAOPOJHOTO MOKa3aTe-
nst (pH) ocymiecTBisiiock ¢ nomoinsio pH-metpa Hanna HI 211, usrotosu-
tesis Hanna Instruments (Beurpust) ¢ nquanasonom usmepenuit ot 0,00 mo
14,00 pH, ¢ paspemenuem 0,01 pH 1 aBTOMaTH4ECKOH TEPMOKOMIIEHCAIIUEH.

B crakan BMecTHMOCThIO 100 cM® BHOCHIH 45 cM® TpagyupOBOYHOIO
pacTBOpa M MHMETKOH 5 cM® (OHOBOTO PACTBOPA, MIEPEMEIIHBAIIH, H3MEPSi-
M TeMIepaTtypy, norpyxanu B pactBop MCD u anekTpos cpaBHEHHS, 3a-
TEM U3MEPSUIH 3.]1.C. IEKTPOIHON CUCTEMBI C IOMOIIBIO0 HOHOMEPA.

Memoouka cnexmpoghomomempuueckozo onpedenenus. Jns mposene-
HUS HUCCICNOBAaHWN WCIONB30BamH  crektpodoromerp [19-5300BU
(TY 9443-001-5627822-2009), wmsroroButenms — OO0  «DKoXuM»
(r. Cankt-IletepOypr, Poccuiickas ®Demepanus) ¢ OTHOIYYCBOU OITHYE-
CKO#l cxeMOoH W CcHeKTpaibHBIM auamazoHoM 325-1000 aM. AHamusupye-
MBbI€ PacTBOPBI U PAaCTBOPHI CPABHEHHS OTOBHIIMCH HEMOCPEICTBEHHO Iie-
pen ompejieieHHeM B 3aTEMHEHHOM IIOCY/E C HCIOJIb30BAaHUEM HCKYCCT-
BEHHOro OCBelleHus. lcciienoBanue NPOBOAUIOCH TPH JJIMHE BOJIHEI
410 HM TIpH TOJIIMHE MTPOIYCKAOLIET0 CBET cJI0si 30 MM.

VYcranoBneHo, 4To Haubosee ymaoOHas HaBecka OSTOHHOW MBUIH JIJIst
MIPUTOTOBJICHNS! BOJHOM BBITSIKKH cocTaBiisieT He MeHee 10 T, mpuuem u3-
BJI€YEeHHE OETOHHOI MBUIN JIOJDKHO OCYIIECTBIATHCS C PasHBIX IIyOMH OT-
HOCHUTEJEHO TIOBEPXHOCTH /ISl 0TO0pa yCpeTHEHHOH MPOOBI.

Kak cnekrpodoromerpuieckoe, Tak ¥ HOTEHIIOMETPUYECKOE OTpeie-
JICHWE TT0Ka3aJM OTCYTCTBHE aMMHaka B oOpasmax 0e3 nobasok npu ET u
TBO, 4To MO3BOJIIET HUCKIIIOYHUTH AaKTUBHYIO MUHEPaJbHYIO N00aBKYy Kak
ucrouHuk ammuaka. Ob6a MeToa TakKe IMoKa3ajad OTCYTCTBHE aMMHaKa B
obpasmax ¢ miactuduxaropamu |-l xareropmii.

[ToTeHIIMOMETPUYECKOEe OIpEeeSIiCHHE JETEKTUPOBAIO HAIMYHE HOHOB
amMMOHUS B 0Opasmax ¢ miactupukatopoM |V xareropun npu ET B kommmae-
ctBe 23,5 mr NH**/kr Gerona, mpu TBO 17,9 mr NH*/kr 6etona.

CrnexkTpooTOMETpUIECKOe ONpeesieHHe yKa3alo Ha HaJludhe HOHOB
aMMOHUs B oOpasuax ¢ iactugukaropom |V kareropuu mpu ET B konmye-
ctBe 11,9 mr NH*"/kr 6eTona.

Takum 00pa3oMm, MoJIy4eHHbIE JaHHbIE CBHAETEILCTBYIOT O BO3MOXKHOM
MIPUMEHUMOCTH  CHEKTPO(POTOMETPUYECKOTO M TOTEHIIMOMETPUYECKOTO
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OTIPE/ICIICHUS] NOHOB aMMOHHMSI K TAKUM CIIO)KHBIM CHCTEMaM, KaK Heopra-
HUYCCKUC CTPOUTEIBHBIC MaTepHalbl HA OCHOBE LIEMEHTHOTO OeToHa. J[aH-
HBIE TIOTCHIIMOMETPUIECKOTO ONpEAETICHNS HECKOIBKO 3aBBIIICHB OTHOCH-
TENbHO JAHHBIX CIEKTPO(MOTOMETPHIECCKOTO OmpeneNeHus (3TO MOXKET
OBITH OOYCIIOBIICHO BIHMSTHAEM MEIIAIOMIAX MOHOB) M CIYXKHUT 3amadeil mus
JanbHEUIINX UCCIIEJOBAHUMN.

JIMTEPATYPA

1. JIypse, 0. 0. AmnanuTudueckass XUMHS OPOMBILIUICHHBIX CTOYHBIX BOX /
10. 10. JIypee. — M.: Xumus, 1984. —448 c.

2. Water quality. Determination of ammonium. Distillation and titration method: 1SO
5664:1984(en) — Beex. 01.05.1984. — 3 c.

3. Water quality. Determination of ammonium. Potentiometric method: ISO
6778:1984(en) — BBex. 01.05.1984. -5 c.

V]IK 6.61.615.615.03

®U3NKO-XUMHUYECKHI AHAJIN3 U CPABHUTEJIBHASA
XAPAKTEPUCTUKA MUHEPAJIBHBIX BO/I

HIkeas O. B., JIooamuna E. A.

Hayunwuii pyxosooumens — Tanwvizuna T. JI., 0-p 6uonoe. nayx, npogeccop
BpsHckuii rocyaapcTBEHHBINA arpapHbli YHUBEPCUTET,

c. Kokuno, bpstackas o611., Poccuiickas ®eneparius

Eme B [pesneii ['perun u Pume, xorna ObU10 TOMYJISIPHBIM MIPHUHSATHE
MUHEPAJIBHBIX BaHH JJIS1 OMOJIOXKEHHUS U YCTPAaHEHUS YCTaJlOCTH, OBLIM OT-
KPBITHI IIOJIE3HBIE CBOMCTBA MMHEpaJbHOU BoAbl. Ilocie 3aBoeBaHuil, pas-
HECJIach BECTb O YYAOJCHCTBEHHBIX CBOMCTBAX MUHEPAJbHOW BOJABI U B
EBpone, rae u HaxoAsATCAd OCHOBHBIE U3 MECTOPOXKACHUN MUHEpAJbHBIX
HUCTOYHUKOB.

Bce xuBbIE OpraHU3Mbl UMEIOT OJHY OOIIYI0 OCOOEHHOCTH — MOTpEO-
HOCTh B HQJIMYWMM MUHEPAJBHBIX COJICH, KOTOpBIE 00ECIeYMBAIOT COJM B
MUHepalbHOH Bojie. OCHOBHBIMU MMHEpPAIaMU, KOTOPBIE SIBIISIOTCSI OCHOB-
HBIMU B KM3HEJCATEIbHOCTH OpPraHM3Ma, €CThb KajJbLMM, Kalui, MarHui,
cynbdat, KOTOpbIE KaK pa3 M coepkaTcs B IPUPOAHOI MUHEPAIbHOM BOJE.
MuHepanbHBIE COJI PEryIuPYIOT BOIHBIN 0OMEH.

[leneOHOE nmelcTBUE CBEXEH MPUPOTHON MUHEPATHLHOW BOABI 3aKITI0Ya-
€TCsl B 3aME€HE KJIETOYHOU BOJbI C YACTUYHO Pa3pyLIEHHOW CTPYKTYpOH Ha
HWHAWBHIYAJIBHO CTPYKTYPHUPOBAHHYIO BOZY, YTO MO3BOJSET YBEJINYHTh
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BpeMsI KHU3HH U dPPEKTHBHOCTD PaOOTHI aOCOOTHO BCEX KIIETOK YeIOBe-
Ka, a TakKe B 0JJarOTBOPHOM KOMILUIEKCHOM BO3JIEHCTBHU Ha BECh OPTaHU3M
B IIEJIOM, YTO TO3BOJIIET OPTaHU3MY CAMOCTOSITEIFHO TaCHTh BHYTPCHHHUE
0Yaru NaToJOrHil.

CyllecTBYEeT HECKOIBKO THIIOB KITACCU(BUKAIIMA MUHEPAIBHBIX BOJI:

no obwjel MUHepanu3ayuu.

® [IpecHble (MUHEpanu3amus 10 1 T Ha IM? BKIIOYUTEIHHO);

e crabomuHepanu3oBaHHble (MuUHepanu3anus Oonee 1 mo 2 r Ha om®
BKITIOYHUTENBHO);

® MaJIOMHHEpAIM30BaHHbIe (MUHEepanu3anus Oonee 2 mo 5 r Ha am®
BKJTFOUHTENBHO);

e cpeqHeMuHepann3oBaHHbIe (6oree 5 1o 10 T Ha 1M BKITIOUHATEIBHO);

® BEICOKOMHUHEpali30oBaHHbIe (Ooee 10 mo 15 T Ha AM® BKIIFOUUTENBHO);

N0 HA3HAYEHUIO:

® CTOJIOBBIC — TIPUTOIHBI IS CKCIHEBHOTO MPUMEHEHHS 3J0POBBIMH
JOIpMU 0€3 orpaHuveHUi (coaepkaHue conei 1o 1 r/m);

® J1e4e0HO-CTOJIOBBIE — JOIMYCKAIOTCS JJISi CTOJIOBOTO MOTPEOIEHUS 3/10-
POBBIMH JIFOIbMHU 0€3 OrpaHHYCHHUIA HEMPOIO/DKUTESIbHBIN MEPHO WK He-
peryisipHO; Ui MPOMUIAKTUKA M JICYCHUS OIPEACACHHBIX 3a00JCBaHUIA
(comeit 1-10 r/m);

® jeycOHBIC — HA3HAYAIOTCS IS JICUCOHO-TTPOGUIAKTHIESCKOTO pHUeMa
mpu psiae 3a00JeBaHUN U HE PEKOMEHIIOBAHBI IJISI OOBIYHOTO CTOJIOBOTO
uThs (comnei 10—15 r/m);

NnO XUMU4ecKomy cocmaey: TUAPOKapOOHATHBIE (IEIOYHBIC), CYIbdaT-
HBIC, XJIOPUIHBIC, MATHUEBBIE, KEIC3UCTHIC, CMEIIaHHbIE (cudpokapbOoHam-
HO-XA0PUOHO-CYIbhamHast.)

Lenbio wmccnenoBaHWN SBISJIOCH PAaCIIMpEHHE U YIIyOJICeHHE CBOMX
3HAHHUH O COCTaBE M CBOMCTBAX JIeUeOHO-CTOIOBBIX MUHEPATBHBIX BOJI.

B 3aga4u ucciieqoBaHuii BXOUIIO:

1) maTh CpaBHHUTEIBHYIO XapaKTEPHUCTHKY XUMHYECKOTO COCTaBa HEKO-
TOPBIX BUIOB JICY€OHO-CTOIOBBIX MHHEPAJIBHBIX BOJ, 3asABJICHHYIO IPOM3-
BOJIUTEJIEM Ha ITUKETKAX;

2) ompeneNuTh KOHIICHTPALIUIO KATHOHOB M aHHOHOB MCCIIEIYyEeMBIX 00-
Pa3oB MUHEPAIBHON BOJIBI.
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

Jnst mpoBeeHUST CPABHUTENBHBIX OIBITOB B MarasuHe PO3HUYHOM TOP-
roBiIM ObUIO IpHOOpPETeHO 10 3 OYTHUIKK JIe4eOHO-CTOIOBON MUHEPAITLHON
BOJIBI B CTEKIITHHON Tape ceMH pa3HBIX HanMEHOBaHUH (Tabi. 1).

Ta6numna 1. Buasl uccienyeMoii MuUHepaabHOI BOABI

MunepaibHas
[IpousBonutens
BOJA
«Hap3zan» OAO «Hap3sany, r. Kucnosozck, CraBpononbckuii kpaid, PO

«bopxomu» «IDS Borjomi Georgia», r. Bopsxomu, I'py3ust

3A0 «Bopnast komnanusi «Ctapblii HICTOYHUK»», T. MUHEpaJIbHbIH BOIbI,
CraBponossckuii kpail PO

3A0 «Boxnast komnanust «Ctapblii HICTOYHUK»», T. MUHEpaJbHbIE BOIbI,
CraBponossckuii kpaid PO

00O «3aBox MuHepanbHBIX BoJ OKTA0ph-A», CTaBpONONbCKHIT Kpaid
IIpearopusiii p-H c1. CyBopoBckas PD

«Eccentyku 4»

«Eccentyku 17»

«Eccenryku 17»

Jlumerkast
1 OAO «Kowmnanwust Pocunkay, 1. JIuneuk, PO
«Pocunka»
ALILTAY 3A0 «Boxnast komnanust «Ctapblii HICTOYHUK»», T. MUHEpabHbIE BOIbI,

Craspononsckuii kpaii PO

B uccrnemgyemoit MUHepaIbHOH BOJEe OBIIM M3YYEHBI CIIEAYIONINE MTOKa-
3aTeNi: OpPraHOJENTHYEeCKUE XapaKTePUCTHKU (MHTEHCHBHOCThH 3araxa,
BKYyC), HOHHBIH cocTaB, PH cpensl. MccnenoBanns m oneHKa pe3yIbTaToB
poBoAMNIach B cooTBeTcTBHM co craHmapramu ['OCT HemocpencTBeHHO
TI0CJIE BCKPBITHS TapBbI.

Onpedenenue opeanorenmuyueckux noxazameneu (I'OCT 23268.1-91).
Jnst onpeniesieHns 3anaxa MUHEPAIbHYIO BOZY, YKYIIOPEHHYIO B OYTBUIKH,
norpy3uind Ha | u B 0ak ¢ Bogoii npu Temneparype 20-30 °C; Bkyca — Ha
1 4 B 6ak ¢ BOJOIt u nbaOM tpu Temnepatype 11-13 °C; onpenenenus npo-
BOJIMIT HEMEJIGHHO TI0CIie HAIMOJIHEHHs BOJIOH JIETYCTAIMOHHOTO CTaKaHa.
HHTEeHCMBHOCTD 3amaxa oleHuBam 1o mkane ot 0 go 5, rae 0 — oTcyTCT-
BHE 3ar1axa, a 5 — HaJIMuue OYeHb CUJIBHOTO 3araxa.

Onpedenenue UOHHO-MUHEPATbHO2O cocmasd. B 1abopaTOPHBIX ycio-
BUSIX OBLIO YCTAHOBIEHO cojiep:kanue cienyromux uoHoB: HCO;z, CI,
Ca®, Mg®. Onpenenenne rugpokapGounar-uonos (FOCT 23268.3-78)
MIPOBOANIIOCH METOZOM THTpoBaHus ¢ 0,1 H pacTBOPOM COJITHOI KHCIIOTHI,
xnopua-uoHoB (I'OCT 23268.17—78) MeTo10oM 0CaAUTEIBHOTO TUTPOBAHUS
0,02 H pactBopoM HuTpara cepebOpa, noHoB Kaibuust u Marausi (TOCT
23268.5-78) — metonom TutpoBanusi ¢ 0,1 H pactBopom komruiekcona |ll.
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OHOJIOrHYECKOr0 U 9KOJIOrHIECcKoro mpoduiei «XuMust B COOPYKECTBE HAYK»
Topku, 19-21 mas 2015 .

11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,

Onpeoenenue PH cpedwr ipoBommtocsk Ha pH-Metpe.

JleuebHBIE CBOMCTBa MHHEpPAJIbHOM BOIBI, €€ XMMHUYECKYIO CYITHOCTD
OTIPENIeNIOT 6 OCHOBHBIX HOHOB: TpH KaTHOHA — HaTpuit Na®, kampumii Ca
2+ o 2+ - 2-

, Maranit Mg®" u tpu anmona — xiop Cl, cymedar SO, u runpokapbo-
nat HCOg;'.

CorylacHO TpeNCTaBICHHON MPOM3BOAUTENEM HH(pOpMAIMU, B HCCIe-

JyeMBIX 00pa3Ifax BObl KIMEIOT CICAYIOIINi cocTaB (Tadu. 2).

Tabnuna 2. CocTaB MUHEPAJIbHOM BO/bI (COIVIACHO ITHKETKE)

Muge- — IMukepa- |\ oo - | g0 | cF | ca® | Mg | Na® | K | CO,
pam)Haﬂ Jim3anus,
MI/71 MI/1 MI/1 ML/ ML/ Mr/a | mr/in MI/1
BOJA r/n
100_ | 250 | 50 | 200- | 50— 1000
«Hapsan» | 20-35 | 1700 | 500 | 200 | s00 | 150 | 2020 2500
Gopo- | o re | 0| o | 290 | 20 | 20 | 2000 |15 | ram-
MH» R S 500 | 150 | 150 | 200 | 45 | pos.
3500
«Eccenty- 6,0-9,0 - 100- | 500- <100 <75 1700-2700 rasu-
K1 4» 300 1000 pOB.
5500
P 5000 1200 o
mclc;» ] 9213 ~ | <150 | - | <150 | <150 | 2700-3700 aZB
7000 2200 POB.
4900 1700
(ocemry- | 10001 | <5 | | 30| <150 | 27004000 | S0
Ly : 6500 2800
Jlurerikast 3545 200- l?:OO 800 90— <100 1000-1300 rasu-
«Pocumka» T 400 1000 150 PpoB.
1700
2300
AIITAY | 3875 | - goa 165000* >100 | >100 | 1000-2000 | M-
4300 | ® pOB.

Kak BugHO W3 Tabia. 2, HAMOOJBIIYIO CTEIIEHh MHUHEPATH3alUU HMECT
MuHepanbHast Boja «Eccentyku 17» («3aBox MuHepanbHbIX BoJ OKTIOpb-
Ay), HaumenbInyro — «Hap3an» coorBercTBerno 10,0-14,0 u 2,0-3,5 /7.

CpaBHHTENBHBI aHANMW3 KOJMYECTBEHHOTO HOHHOTO COCTaBa HccCie-
JyeMbIX BOJ| TO3BOJISET TOBOpUTh, 4T0 «Hap3an» HMeeT HaUMEHbBIIYIO
KOHIIEHTpalHio0 XJa0pua-uoHoB (50—200 Mr/i1) ¥ KATHOHOB HATPHS M KaJIUs
(50-250 mr/i) u HauboIBIIYI0 — HOHOB Kabius (200—500 mr/i).
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

«bop>)xomMn» xapakTepusyercsi HaUMEHBLIMM COAEp)KaHue cyiabdar-
noHoB (< 10 u noHoB kanbiwms (20-150).

«Eccentykn 4» nmeer HambOoiee HH3KYI KOHIEHTPALMIO MOHOB Mar-
HUSL.

B «Eccenrykax 17» (3AO «Bognas xommanus «CTapblii HCTOYHHK»)
HaboJree BRICOKHH YpOBeHb ruipokapbonat-moHoB (50007000 mr/im), B TO
Bpemst kak «Eccentykm 17» («3aBox muHepansHbIX BOJ OKTAOPB-A»)
UMEIOT CaMblIii BEICOKUH ypoBeHb XJopua-uoHoB (1700-2800 mr/m) u ka-
THOHOB Kanus+Hatpus (2700—4000 mr/m).

Jluneuxass «PocuHKa» mpH caMOM HH3KOM YpPOBHE THApPOKapOOHAT-
noHoB (200-400 wmr/m) umeer HamOONBIIMIT YpPOBEHb CYIb(AaT-HOHOB
(1300-1700 mr/n).

Jsa  AIII-TAY xapakTepeH BBICOKMH ypOBEHb HOHOB MarHus
(>100 mr/m).

Hamu Obum mpoBenieHBI J1a0OpaTOpHBIC MCCIEIOBAHUS 10 OPraHOJCT-
TUYECKMM II0KA3aTeNsIM M OIPENCNICHUI0 KOHIEHTPAaluK THUAPOKapOOHAT-
MOHOB, XJIOPUA-MOHOB, KATHOHOB KaJblUs ¥ Maruus. [lomydeHHbIe TaHHBIC
MpeCcTaBICHEI B Ta0M. 3.

Tabnuna 3. CocTaB MMHEpPAJILHOH BOJbI (COTJIACHO HCCJIEIOBAHMIO)

MuHepaibHast Un-1 HCO3, CI Ca” Mg*
Bxkyc pH
BOJIA 3amaxa MI/JT Mr/IT Mr/IT Mr/JT
«Hapsan» 2 Xap. 6,4 1708 142 394 123
«BopKOMI» 2 Xap. 6,63 3416 497 86 77,4
«BccenTyku 4» 4 Xap. 6,8 4300,5 852 44 15
«Bccentykn 17» 3 Xap. 6,83 4910,5 1775 98 58,8
«Bccentykn 17» 4 Xap. 6,68 4666,5 2982 226 13,2
Jamengas 1 | Hxap. | 574 | 427 | 852 94 70,8
«Pocunkay
AII-TAY 3 Xap. 6,69 2958,5 426 56 54

U3 tabn. 3 BUOHO, 4TO BCE HCCIIEqyeMble 00pa3ibl ObLTH 0€3 IOCTOPOH-
HUX BKIIIOUCHMH, HanOoJiee MHTEHCUHHBIN 3amax (1o maTuOaibHOM IIKae)
U XapaKTepHBIH BKyC MMeeT MUHepanbHas Boja «Eccentyku 4» u «Eccen-
Tyku 17» («3aBog MuHepanbHBIX BOa OKTAOph-A»). Jlunenkas «PocuHka»
AMeeT CJIA0OBBIPAKEHHBIM 3amax M HeXapakTepHbIM BKyc. Bce mcciemye-
Mble 00pa3isl Bojabl uMenu pH OnuskuM K HedTpaasHOMy (6,4—6,83), kpo-
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

Mme Jlnmenkoit «Pocuakm» (pH 5,7) B cBSI3U ¢ BRICOKAM YPOBHEM CyIb(art-
HOHOB.

VY CTaHOBIIEHO, YTO KOHLEHTPALMS HCCIIEAOBAHHBIX HOHOB BO BCEX 00-
pasmax HaxOAWTCS B TPaHUNAX peepCHTHBIX 3HAUCHUH, 3asIBICHHBIX HPO-
W3BOJUTENIEM.

[TonyueHHBIE HaHHBIE CBUAETEIBCTBYET O XOPOIIEM KauecTBE IIpen-
CTaBJICHHOW MPOIYKIIUH.

JIMTEPATYPA

1. TOCT P 54316-2011 «Boxmsl MuHepaJbHblE HPHPONHBIE NHTHEBBIE. OOmue
TEXHUYECKHE YCIOBUSD).

2. Kynukos, I'. B. Munepanbhsie neueOHbie Boasl CCCP: cnpaBounuk / I'. B. Kynukos,
A. B. XKesnakos, C. C. bonnapenko. — M.: Hezmpa, 1991. — 399 c.

3. [IpoxopoBs, A. M. KaBkasckue munepanbHbie Bojbl // Bospiias CoBeTcKast SHIHKIO-
neust (B 30 1.). — 3-e. u3a. — M.: CoB. surmkionequsi, 1973. — T. 11. — C. 122. — 608 c.

YK 550.42:531.41

COJIEP)KAHUE MOHOB KEJIE3A B MOYBAX C PA3JIMYHOM
AHTPOIIOTEHHOW HATPY3KOM

"Mopen M. A., YTaank IO. C.

Hayunvui pyxosooumens — banaeea-Tuxomupoea O. M., kano. 6uon. nayx,
ooyenm

'BI'Y um. I1. M. Maiueposa,

VO «umuasus Ne 3 r. Butebeka um. A. C. Iymxkunay,

r. Burebck, Pecriybnmka benapycs

Tsoxensle MeTallIbl OTHOCATCA K MPUOPUTETHBIM 3arpsi3HSIOIUM Belle-
CTBaM: BBICOKOTOKCHYHBIE ISl KHMBBIX OPTaHM3MOB B OTHOCHTEIHHO HU3-
KHX KOHIIGHTPAIMSIX OHU CIOCOOHBI K OMOaKKyMyJSIIMK U OnoMaraHnuka-
ud. TspKesble MeTauTbl akTHBHO yYacTBYIOT B OMOJIOTMYECKHUX Ipoleccax,
BXOJIIT B COCTaB MHOTUX (PEPMEHTOB, OKa3bIBAIOT TOKCHUYECKOE JeHCTBHE
Ha MOYBCHHYIO OHMOTY, W3MEHSS YHCICHHOCTh M COCTaB MHKPO]IOPH], a
TaKke (PepMEHTATUBHYIO aKTHMBHOCTH 1mouB [1]. XKene3o u ee coenuHeHus
OUYeHb TOKCHYHBI Ui MHKPOQUIOpHI, Ul BCEX IpPEACTaBHTENICH BOIHOM
¢utops! 1 dayHbl, AT TEMIOKPOBHBIX JKUBOTHBIX U YEJIOBEKA.
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

Ienbto pabOTHI SBUJIOCH HCCICIOBAHUE COJCPKAHHS HOHOB JKEle3a B
MOYBAaX C Pa3IMYHON aHTPOIIOTCHHOW HArPy3KOH.

OOBEKT HCCIeJOBaHUS — TIOUBA, NpeoMem ucciedosanus — KOHIIEHTpa-
wust MoHoB skenesa (Fe?* u Fe®*) B mouse ¢ pasnmuHOii aHTPONOreHHO Ha-
rpy3Koi (BOJHM3M MPEIIPUATHS, U3 OXKHUBICHHOTO MECTa C OOJBIIAM CKOTI-
JICHHEM BBIXJIOMHBIX Ta30B, M3 Mapka, BOJIMW3M aBTOMAruCTPajH, PSIOM C
BOJIOEMOM, BOJIA3H KEJIC3HON TOPOTH).

KoHIleHTpalii0 MOHOB JKejie3a B MOYBaX OMpeneisiin (HOTOMETpHYe-
ckum MetojoM. OrmpezeneHne OOILIEro jKelne3a OCHOBAaHO Ha TOM, YTO
cysbdocanuuaoBasi KUCIO0Ta (MM €e HATPHUEBas COJib) 00pa3yeT ¢ COMIMU
JKeJie3a OKPaIICHHbIC KOMIUICKCHBIC COCIMHCHHS: B CIIA0OIICIOYHON Ccpe-
ne — ¢ comsmu xenesa (I11) u (II) maet xenroe okpammBaHue, 00yCIOBICH-
HOe oOpasoBaHHMeM Tpucyabdocanuiuiara xeneza. OOlee coaepraHue
HOHOB JKeJie3a B 00pasiax MOYBBl PACCUMUTHIBAINA C MOMOIIBIO TPaTyHpO-
BouHOro rpaduxa. [IpeaensHo qonycTUMas KOHIIEHTPALUS HOHOB JKeye3a B
moyse cocrasisier 5,0 mr/kr [2].

MatemaTrueckyro 00pabOTKy MOJYyYEeHHBIX pPE3yJbTaTOB MPOBOIMIH
METOJ[AMHU MTAPaMETPUUECKON M HEMapaMeTPHUECKOW CTATUCTUKHU C UCIIOJb-
30BaHMEM MakeTa cratuctuueckux mporpamm Microsoft Excel 2003,
STATISTICA 6.0.

Ilpy u3yYeHUM KOHICHTPAIMH HOHOB JKejie3a ObUIM MOJYYCHBI Clie-
JyIOIUe MoKa3zaTenu (Tabiuia).

Konuenrpauusi noHos :keie3a (M+m), Mr/Kr mo4BsI

Ne n/mt ITouBa u MecTo ee c6opa CopiepkaHue HOHOB XKene3a
1 P-H 3aBoga «Bursszp» (N = 9) 1,04+ 0,036 °
2 P-u TLI «3Bukom» (N = 9) 0,98 £0,051°
3 TMapk um. ®pyHse (N = 9) 0,76 + 0,052 *2¢
4 Bose mpoessxkeit uactu no yiuie Opynse (n = 9) 2,57 +0,160 ¢
5 TpubpesxHas 30Ha JIBuns! (N = 9) 436+0,103 46
6 Bo6sm3u xenesHoit goporu (N = 9) 6,53+0,198%°

Hpumeuanue. P < 0,05 no cpasHenuio ¢ rpymmoit 1; °P < 0,05 M0 CpaBHEHHIO C IPyII-
noit 2; *P< 0,05 1o cpaBHeruIo ¢ rpymmoit 3; ‘P < 0,05 no cpaBHeHHIO ¢ rpymmoii 4; °P < 0,05
10 cpaBHEHHIO ¢ rpymmoii 5;°P < 0,05 no cpauenuio ¢ K.
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

CraTucTHUECKH 3HAYMMBIC PE3YJIbTATHI MOIYIEHBI IIPH CPABHEHUH IIEp-
BOW Ipymmbl oYB (p-H 3aBoja «BUTA3EY») ¢ rpynmamMu 2—6; BTOPO IpyIIIbI
nous (p-H TL «OBukom») ¢ rpymmamu 3—6; TpeTbell IpyImnbl NOYB (IapK
nmern Opynse) ¢ rpynmnamu 4—6; 4eTBEpPTOil TPYIIIBI TOYB (BO3JE MPOE3-
kel yactu Ha ynune ®pynse) ¢ rpynnaMu 5—6; nsATON TPy oYB (BOIU-
3H JKEJIE3HOH IOporu) ¢ rpymmnoi 6, 1-6-if rpynm mo4yB cO 3HAUCHUSIMU
[AK. Kax BumHO W3 TaOMUIBI, HAHOOJbIIAs KOHIEHTpAIMS METaylla 3a-
(uKcupoBaHa BOJIM3M JKEIE3HOM OPOTH, HANMEHBINAS KOHIEHTpPAIMI — B
pationax TL «9Bukom» u 3aBoja «BuTA3b», a Takke B mapke uMm. OpyHse.
CpenHsisi KOHLIEHTpaLMs HOHOB JKElle3a OTMEYEHA y MOYB BO3JIE MPOE3Ken
yacTu Ha yiune OpyH3e U npuOpexHol 30He J|BUHBL

[Ipu aHanM3e MONTYyYEHHBIX PE3yJIbTAaTOB M JAHHBIX JINTEPATYPHBIX HC-
TOYHUKOB O KOHIIEHTPAallUM HMOHOB JKEJle3a YCTAHOBIIEHBI CTATUCTUYECKH
3HagnMble otaraus ot [1K (5,0 mr/kr) B rpymmax 1-6.

JlaHHbBIE TOKa3aTesli MOTYT OBITh CBSI3aHBI C MECTOM OTOOpa MOYBHI.
BOusu3m kene3HoW IOpOru, B MPHOPEXKHON 30HE J[BUHBI, MHOTO BBIXJIOI-
HBIX Ta30B. BO3MOXHO, 3TO CBS3aHO € TeM, YTO Ha Oepery HaXOIMINCh W3-
Jenus U3 MeTtaiojaoMa. Bosne npoesxeil yactu Ha npocnekre OpyHse, B
paiione TILI «OBukoM» U B mapke uMeHu PpyH3e (IO Mepe yJaJeHHs OT
NpOe3KeH 4acTH) colepKaHue MeTallla YMEHbIIAeTCs.

Takum oOpa3om, HcclieoBaHHE MOJBIKHBIX (JOPM METAIIOB B MOYBE
MOKazau, 4To oflee coiepyKaHue HOHOB JKeJie3a 3aBUCHT OT MecTa 0TOopa
MIOYBHI U €e ThMa. B Kax/oM U3 BBIOpaHHBIX MECT MOHBI METAJUIOB HaKall-
JIUBAIOTCA MO-pa3HOMy. B pesynbrare cpaBHEHMs 3HAUEHUH KOHLEHTpALUU
HMOHOB >Keje3a B uccienyeMbix rpynnax ¢ IIJIK B mouse, MoxkHO crenatsb
BBIBOJ] O TOM, 4TO COJEP’KaHHE NOHOB JKEJIe3a 0YEHb HU3KOE 110 CPAaBHEHHUIO
¢ nannbivu 11K B rpynmax 1-4, npesblieHo B 6-if rpymre.

JIMTEPATYPA
1. Opunos, . C. IloyBeHHO-IKOIOTHYECKUI MOHHTOPHHT M oxpaHa 1mous / [I. C. Opinos,
B. 1. BacunbeBckas. — M.: U3a-Bo MI'Y, 1994. — 272 c.

2. KXepuocex, A. K. ®umuko-xumuueckue meromsl anaimmsa / A. K. JKepmocek,
U. C. bopucesmna. — Butebek : YO «BI'Y um. I1.M. Mameposay, 2012. — 12 c.
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Cexnust 1. TeopeTnueckue aceKThl XMMHUU U OXPaHa OKPYKaromleil cpebl

VK 657.922:624.04

BU3YAJIbHBIA OCMOTP: 9KOBE30IIACHbBII METO]I
OBCJIEJOBAHUS TEXHUYECKOI'O COCTOSIHUSA
CTPOUTEJBHBIX KOHCTPYKIIAM

SAnosasn 0. C.

Hayunwuii pyxogooumens — Typ B. B., 0-p mexH. nayk, npogeccop
YO «bpectckuii rocynapcTBEHHBIN TEXHUIECKAN YHUBEPCUTETY,
r. Bpecr, Pecrry6mnka bemapycs

B Hacrosiiiiee BpeMst 0HO# U3 HauboJiee aKTyaabHBIX TPaOCTPOUTEIb-
HBIX TpoOieM ABISETCA KAadeCTBO CTPOUTENIBCTBA, ONpEAEIIAIOIIee CPOK
ciyx05b!I 31aHuM. Bo Bpems sKkcITyaTaniuu 3aHUHM U COOPY>KEHUI B CTPOU-
TCJIbHBIX KOHCTPYKOHUAX TOABIIACTCA PAL }le(beKTOB, BBISABJICHUE KOTOPBIX
OCYIIECTBJIACTCA NPU INUIAHOBBIX W HCIJIAHOBBIX O6CJ’IeL[OBaHI/IHX TCXHHUYC-
CKOTO COCTOSIHUSI KOHCTpYKIHHU. [IpaBHIBHOE OTpeneneHne TakuX Ie(ek-
TOB, a TaKXKe MPOTHO3 TCHACHIINN MX W3MEHCHHS HEOOXOIMMEBI JUIS TPHHS-
THA ONTUMAJbHBIX PELIEHUH MO HKCIUTYyaTaMOHHBIM BO3IAEUCTBHSIM IS
moAep KaHus paboTOCTIOCOOHOTO COCTOSHHUS 3aHIH U COOPYKCHUH.

CyuiecTByIOUIME METObl OLIEHKM TEXHUYECKOTO COCTOSIHHS 3JaHU U
COOpYKEHUI 0a3UpPyIOTCS B OCHOBHOM Ha MHCTPYMEHTAIBHBIX UCCIIEIOBA-
HUSX, PACCUUTAHBI Ha MPOBEJCHNUE OONBIINX OPTraHU3AI[OHHBIX MEPOIIPHS-
TUH U TpeOyIOT MPUBJICUEHHS] 3HAUUTEIBHBIX TPYAOBBIX U JIEHEXKHBIX pe-
CypCOB.

I_IJ'IH JOCTUKCHUA PE3YJIbTATOB HUCCICIAOBAHUA ObL BBIIOJIHEH aHAJIN3
COBpeMeHHOﬁ OLICHKU TEXHUYECKOI'0 COCTOAHHA KOHCTPYKTUBHBIX CUCTEM
U UX DJIEMEHTOB C MCIOJb30BAaHUEM PEUTHHroBBIX MeToA0B. Ha ocHoBe
MPOAHAIN3UPOBAHHBIX TPEOOBaHMH HOPMAaTUBHO-TEXHHMYECKUX JIOKYMEHTOB
M0 OLEHKE TEXHUYECKOTO COCTOSIHUS CTPOUTENBHBIX KOHCTPYKIUM yCTaHOB-
neHo, uto B Pecriybmmke Benapyck u Poccuiickoit @eneparyn paspaboTan-
HBbIE€ PEHTUHIOBBIE OLEHKH IMO3BOJIIOT C MOMOIIBIO BH3YyallbHOIO OCMOTpA
KOHCTPYKIIMI OLIEHUTh TEXHUUYECKOE COCTOSIHUE 3[aHUM U coopyxeHui. Of-
HaKO IMPUBCIACHHBIC peﬁTHHFOBBIe CHCTEMBI OLICHKHN }le(beKTOB CTPOUTEIIBHBIX
KOHCprK[IHfI Pa3pO3HECHHBI, HE UMCIOT KOHKPCTHBIX KOJIMYCCTBEHHBIX KPH-
TEpUEB OIEHKH, YTO HE IMO3BOJIET d(PPEKTUBHO ONECHUTH KAad4eCTBO CTPOU-
TENBHBIX PaboT, 6E30MaCHOCTh IKCILTYaTUPYEMbIX JJIEMEHTOB 3JIaHUA M CO-
opyxeHuil. [IpucBoenne cTpouTeNnbHON KOHCTPYKIIMK TOW WIJIM MHOM KaTero-
pHH TIO BBISBICHHBIM Je(eKkTaM W TOBPEXKICHUSM HOCHUT B TaKOM CIydae
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JOCTaTOYHO CyOBEKTHBHBIA XapaKTep M TPeOyeT Uil 00CIeTOBaHUS OTPOM-
HOT'O OIIBITA Y 9KCIIEpTa.

OnuH U3 COBPEMEHHBIX MOAXOIOB, HCHONB3YEMBIX B Pa3IWYHBIX 3aja-
Yax NPUHATHUS PEIICHUH B yCIOBHAX HEONPEICICHHOCTH, OCHOBAH HA MPH-
MEHEHHH MHCTPYMEHTapHs Teopuu HedeTkux MHoxkecTB JI. A. 3ame. [Ipn
NIPOBEJCHUH HAayYHBIX HMCCIEIOBAHUH JUIS ITOCTPOCHUSI CHCTEM HEYETKOTO
BbIBOsIa ObLT Mcmonb3oBaH naker Fuzzy Logic Toolbox B pamkax cpens
MatLab.

B kauecTBe BXOAHBIX HapaMeTPOB CHCTEMbI HEYETKOTO BBIBOJIA pac-
CMaTpUBAINCh 6 HEYETKUX JIMHIBUCTUYECKHX MEPEMEHHBIX: «KapOOHH3a-
LUST», «TPEIIUHBI [CXK]», «TPEIIMHBI [pacT]», «KOPPO3Us», «TPEIINHBI
[HOpM, HaKI]» M «IIPOTHOBI, EpEMEIIEHHU», @ B KaUeCTBE BBIXOJIHBIX Ma-
paMeTpoB — HEYETKas IMHIBUCTHIECKAs IEPEMEHHAsT «KIJIacey.

Jnst KaXkzoro TepMa HaMH OBUIM ONpPEAENICHBI TUMbI (QYHKIWHA NpHUHAI-
JIEKXHOCTH, TaKMM 00pa3oM, 4TOOBI MPH MEPECEUCHUH ABYX (DYHKIMH OHH
niepecekainnch B Touke 0,5 10 ocu OpANHAT, HO M COOTBETCTBOBAJIM TPaHHIIAM
IO ocH abcIHce.

B 3aBHCHMOCTH OT MMEIOIIMXCS MOBPEXKACHUNH TEXHHYECKOE COCTOSHUE
KOHCTPYKIIMU MOKeT OBITh KJIaCCU(HINPOBAHO 10 6 KJlaccaMm:

kiacc 1 — «oueHb XOpoIee COCTOHHE» — AeEKThl YCTPAHSFOTCS B IPO-
1ecce TEXHNUECKOTO 00CITYKUBAaHHS U TEKYIIIET0 PEMOHTA,

KJacc 2 — «XOpolIee COCTOSIHUE» — HEOOXOANMBI PETyIISIpHOE O0OCITYKH-
BaHHE U PEMOHTHBIE pabOTHI;

Kiacc 3 — «yJOBJIETBOPHUTEIHHOE COCTOSHHE)» — MHTCHCH(UIMPOBaHHOE
o0ciyKuBaHNE, PEMOHTHbIE pabOTh HEOOXOJUMBI B TEUEHHE KaXKIbIX 6 JIET;

Kiacc 4 — «BIIOJIHE yJOBJICTBOPUTEIBHOE COCTOSHHE» — PEMOHTHBIE pa-
60TBI HEOOXOIMMBI KaK/Ible 3 T0/1a;

KJacc 5 — «HEeaJleKBaTHOE COCTOSHHE» — TpeOyeTcsi HEMEIUICHHOE H3Me-
HEHHE IUIaHa HKCIUTyaTallld ¥ PEMOHT;

KJ1acc 6 — «KPUTHUYECKOE COCTOSIHUE» — HEOOXOMMO CPOYHOE OrpaHuue-
HHUE Harpy3oK, 3aTeM KalUTAIbHBIII PEMOHT, YCHIICHHE WJIM 3aMEHA dJIeMEH-
TOB [2].

Hcnone3ys pa3zpaboTaHHYI0 HAaMH METOAMKY, OBIJIO TPOBEICHO OIICHHUBA-
HHE TEXHUYECKOTO COCTOSTHUSI KOHCTPYKIIMH 10 XapaKTepHBIM JieeKTam Juis
peaNbHbIX CTPOUTENILHBIX KOHCTPYKIMIA: IepeKpbITHs moasaia 3xanus OIIC
Baiiku Ilpyxanckoro PVYIIC. Ilnura mepekpbiTust B MpoJeTe apMHPOBaHA
CTaIBHOM CETKOM M3 TJaakuxX crepkHed nmamerpoM 8-10 mm kmacca A-l.
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ar crepxkueit cetkn cocrasiser 150-200 MM B 00oMX HampaBJICHHSIX.
Tonuwaa 3anmrHOrO ciost 6erona — 15-20 mm. Ipu oOcnemoBanuu ycra-
HOBJICHO, YTO B MECTaxX BCKPBITMH HAa apMaType IIMT MOHOJUTHOTO peOpH-
CTOTO IEPEKPHITUS TIO/BaIA TPUCYTCTBYIOT CIIEABI CIUIOMIHON MOBEPXHOCT-
HOH KOPPO3UH NPU OTCYTCTBUH BHIAMMBIX HEBOOPYKECHHBIM IJIa30M ITOBPEK-
JieHUH OETOHA 3aIUTHOTO CIOSL.

ITo pesynpraTam 0OCIEIOBaHWS C TIOMOIIBIO IMTONYYCHHOH KOHEYHOW
(GYHKIMK TPUHAIUIEKHOCTH NpH ITyOnHEe KapOoHm3anuu >20 MM, IIMpHHE
PACKpBITHS NPOJOIBHBIX TPEIIUH B 3aIIUTHOM cJIoe OETOHA BJIOJIb CXKATBIX
crepxHel >0,2 MM, IIUPHUHE PACKPBITHA NPOJOIBHBIX TPEUIUH B 3alIUTHOM
cinoe OeToHa BJOJb PacTSHYTHIX crepxkHed >0,2 MM, IiyOMHE KOppo3uu
apMaTypsl >1 MM, IIMPUHE PACKPHITUS HOPMAJIbHBIX, HAKJIOHHBIX TPELIUH
>0,2 mm, mporude 1/300 (0,003) mposieta umeem kiacc 4,93. Hcnonbs3ys
MpaBWJIa OKPYTJICHUS, MOJIydaeM S-# KJlacC TEXHUYECKOTO COCTOSHUS. DTO
03HAYaeT, YTO MEPEKPHITHI IO/ABAJNA C JaHHBIMH 3HAYCHUSAMH (DakTOpoB
HMEIOT Hea/IeKBaTHOE COCTOSIHUE, TPeOyeTCs PEMOHT.

Takum o6pa3om, pa3paboTaHHast HAMH 3KCIIEPTHASI CHCTEMa HEYETKOTO
BBIBOJa Ha 0ase makera Fuzzy Logic Toolbox B cpene MatLab mo3Bommia
OBICTPO M TOCTOBEPHO OMNPEAEIUTH KIIACC TEXHUYECKOTO COCTOSHHS KOHCT-
PYKIIMH, YTO WUTPaeT BAXKHYIO POJb B OIEHKE KauecTBa CTPOUTEIHCTBA B
mporiecce AHKCIUTyaTallid MPH ONpeAeTeHHH Oe30MacHOCTH 00beKTa s
KHU3HH U 3I0POBbs JIIOAEH, 00ECTIeYeHNsI CAHUTAPHO-TUTHEHHYECKUX U KO-
JIOTUYECKUX TpeOOBaHUI B COOTBETCTBUH C MMPOCKTHON JOKYMEHTAITUEH TSt
JIIOEH, OKPYXKAIOIUX 0O0BEKTOB M TEPPUTOPHIl.
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YK 378.502.1

PA3ZBUTHE KYJIbTYPBI HOTPEBJIEHUSA — IIYTH

K COXPAHEHMUIO ITPUPOJHbBIX PECYPCOB

Scunckad A., ydyamascs

Hayunvie pyxosooumenu: bapkoeckaa JI. B., npenooasamens svicuieli Ka-
mezopuu « Oxpanvl okpyscaioujeli cpeovl U IHep2ocOEpPelceHusny;

Byokoea E. H., memooucm

YO «bopucoBckuii rocy1apcTBEHHBIN MEIUIIMHCKUN KOS,

r. Bopucos, Pecryonmka Benapych

lumotesa: pa3BuTHE KYIBTYPHI MOTPEOICHUS MpHUBEOET K (POPMHPOBA-
HUIO NICUXOJIOTUH MOTPEOJICHNUs!, HAIIPaBJICHHOW Ha Oepe)KHOE OTHOLIEHHE K
AMEIOIIUMCS OJ1araM U paIlioHAFHOE MCIIOIE30BaHHUE PECYPCOB.

Llenpto uccieOBaHUil SBISUIOCH HM3YYEHHE KYJIbTYpBl MOTPEOICHUS
Cpem yYalluxcsi MEAUIUHCKOTO KOJUIeIKa M CHEIHAIHNCTOB CO CPEIHHUM
MEIMIIMHCKUM 00pa30BaHKUEM, a TAK)KE HAX0XKICHHE (PAKTOPOB, BIHSIONIMX
Ha ypOBEHb MOTPEOUTENBCKOW KYIBTYpPBI YYAIIMXCS MEIUIIMHCKOTO KOJI-
JIeJXKa U CIIEIUAIUCTOB CO CPEAHUM METUIIMHCKUM 00pa30BaHUEM.

MeTonp! HcCIIeOBaHu | aHKETHPOBaHUE, aHAIIN3, CPAaBHECHUE.

«MpI B3suiM 3eMIII0 B3aiiMbl Yy HalluX MOTOMKOB». Kak Bbl moHUMaeTe
9Ty ¢pa3y? HeT HUKaKOro COMHEHHS B TOM, YTO 3arpPsI3HCHHUE OKP yKaroIieh
cpensl M U3MEHEHHE KIIMMAaTa Ha INIAaHEeTe — UTOT MOTPEOUTETECKOTO OTHO-
LIEHUS JTI0/IeH K pupoae. HeT Huuero miaoxoro B TOM, YTO JFOJH CTPEMSIT-
cs1 )KUTH Iy4ie. Ho oHM He TOJDKHBI CTAaHOBUTHCS pabaMul MOTpeOIeHNS.

[ToTpebnieHne »HEPrUM YEIOBEUECTBOM HEMPEPHIBHO pacTeT. Ermne
40 et Ha3aJ YEIOBEYECTBO MOTPEOISUIO TOJNBKO IOJIOBHHY TOHM SHEPIHH,
KoTOpyto moTpedisier ceroaas. CoBpeMeHHasi SKOHOMHUKA OCHOBaHA Ha WC-
[10JIb30BAHUH SHEPreTUUYECKUX PECYPCOB, 3alachl KOTOPHIX UCTOLIAIOTCS U
HE BO300HOBIAIOTCA. [10 MiccIeOBaHUSAM YUYEHBIX, 3aMacoB YIS OCTaOCh
Ha 30 ner, a Hedtu — Ha 70 set. [ToMHUMO 3TOTO, COBPEMEHHBIE CIIOCOOBI
TIPOU3BOJICTBA SHEPTUU HAHOCIT HETOMPaBUMBIA yIiepO MPUpOAE U Yello-
BeKy. MeuKu CUUTAIOT, 4TO 30pOBhe Jroaei Ha 20 % 3aBUCUT OT COCTOSI-
HUS OKpYyKaromiei cpeasl. Uto xe OyzaeT ¢ Oyxymumu nokoixeHusmu? Yo
KaXIbI U3 HAC KaK MOTPEOHTENb MOXKET CACNaTh JUII COXPAaHCHHS pecyp-
coB? UT0oOBI H3BMEHHUTH TAKOE MOJIOKECHHUE BEIICH, HY)KHO YMEHBIIIUTh dHEP-
ronoTpedyieHue. A MOXKET JIH OTICIBHBIA MOTPEOUTEIh YTO-TO CIENATH JJIs
YMEHBIICHUS MTOTPEOJICHUS YHEPTOPECYPCOB?
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MoxeT, ecnu M3MEHHT CBOIO KyJIbTypy moTpebsenus. Kymbrypa mo-
TpebneHns: — 3To (HYHKUMOHHPYIOIIAsl T'OCIOJCTBYIOMas IporpaMMa Hc-
MIOJTb30BAHUS WICHAMH OOIIECTBA BCeX MOTpeOUTENbCKuX Osar. OHa BKITO-
4aeT B ce0s MpeJCTaBICHHs O MOTPEOUTEIbCKUX IIEHHOCTSAX M HOpMax, pe-
TYJIUPYIOLIUX TOTpeOIeHNE, CAHKIMH O0IIECTBa, yCTOHYMBBIE aBTOMAaTHIE-
CKHE HOTpeOUTEIbCKUE NPAKTHKK (CBOOOAHBIC MPUBBIYKH). JleBU3 moTpe-
ouTenbckoil KynpTyphl: «Vcmonp3ylTe Kak MOKHO MEHBIE, pasyMHO, pa-
LIHOHAJIBHOY.

Crnenyer BBLACNATH PA3IMYHBIE YPOBHM IOTPEOMTENBCKOW KYIBTYpHI:
ONTUMAJIbHBIN, 3aBBINICHHBIA M 3aHIKEHHBIH. A HACKOJBKO OEpeKIINBBI
Br1?

OOBEKTOM HAIIIEro MCCIIEeIOBAHHS CTAIN IIOTEHIMAIbHbBIE TOTPEOUTEINH:
54 yyamuxcsi MEIULUHCKOTO KOJJIEAXa U 36 CIEeUUaNINCTOB CO CPEIHUM
MEIUIMHCKMM 00pa3oBaHHMEeM. Bo3pacT pecroHAEHTOB COCTaBISUL: JI0
20 ner — 68 gen. (76 %), ot 20 go 40—15 gen. (15 %), crapuie 40 — 9 uen.
(9 %).

Hamu wucnone3oBancst tect «Hackonbko Ber OepexnuBbi?» (npui. 1).
[Ipu momoImM 3TOrO TECTa MBI TAKXKE ONPENEIMIN YPOBEHb HOTPEOUTENb-
ckoi KynbTypsl. [lo pesynmbTaTtaM HMccieoBaHWS 3aBBILICHHBIH YPOBEHB
norpebnenus umeroT 2 4en. (2 %), ontuManbHblil — 41 yen. (46 %). boms-
IIMHCTBO OINPOIICHHBIX MMEIOT ONTUMAIbHBIH YPOBEHb MOTpeOIeHus. Mbl
CBA3BIBAEM 3TO C BO3PAcTOM OIpoIeHHbIX (81 pecrmonaeHt — iuna ao 40
JIeT) ¥ HU3KUM YPOBHEM J0XO0J0B (54 uen. — ydamuecs: KoJUle[ka: Iomy-
YalOT CTUIICHAMIO U TIOMOIIb POoIUTeNeH, 36 4ei. — MequIMHCKHuEe paOboOTHH-
KU C HEOOJBIIUMHU JTI0X0AaMH). Y POBEHb OTPEOUTENBCKON KYJIBTYPhI, CKO-
pee, 3aBUCUT OT IICUXOJIOTHH JIIOAEH M YPOBHA X XKU3HHM, Y€M OT BO3paCTa,
COLIMAJIBHOTO TOJIOKEHUsI, 00pa30BaHMsl, KU3HEHHOTO OmbITa. Kaxpiii mo-
TpeOUTENb JIOJDKEH CTPEMHTHCS K ONTUMAaJIbHOMY YPOBHIO NMOTPEOUTEIb-
CKOH KYJIBTYPBI.

I'mnote3a: kenaHue n3pacxo/l0BaTh CBOM JICHBI'M caMbIM 3(dexTHB-
HBIM CIIOCOOOM OTpa)kaeT COJAEp)KaHWE PAMOHAJIBHOCTH IOTPEOUTENs.
PaccmoTtpum noBezniene noTpeduTeei.

MBI TpOBENH COLMOJOTHYECKHI ONMPOC CPeAr YYaIIuXcs KOJIemka
(mpui. 2). B ucciieioBaHuy NpUHAMAIH y4yacTHe 54 4eloBeka.

Uro xe BAMAET Ha MoBeaeHue norpedureneir? 17 % ompoIeHHBIX CUn-
TaIOT, 4TO 3TO KayecTBO ToBapa, 15 % — aro peknama,14 % — 310 akumm.
Jnis cnepxuBaHus ypoBHS noTpeOsieHus 48 % OMPOIICHHBIX CUUTAIOT HE-
00XOIMMBIM COCTaBIJITh CHHCOK M OpaTh JEHEr B COOTBETCTBHHU CO CIIH-
ckoM. 32 % pECHOHIEHTOB NMPEANIOYUTAIOT JeNaTh HMOKYIKH B Mara3uHax
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LIarOBOM JTOCTYHMHOCTH, 27 % ONPOIIEHHBIX CYUTAIOT, YTO IPUOOPETEHHBIH,
HO HEHUCIIONB3YEMBII 10 Pa3NHYHBIM MPUYMHAM TOBAp HYXXHO BEPHYTH,
JlaXke eciIi OH M HeAoporo. M ecian 310 OyayT nenath Bce, TO KOJMYECTBO
HEKaYeCTBCHHBIX TOBAPOB HETIPEMEHHO COKPATHUTCSI.

Kakum 00pa3zoM MOXKHO yMeHbLIMTH NOTpebienue? 35 % ywammxcs
CYHTAIOT, YTO TOJBKO ITyTeM dKoHOMIH TOP, 12 % — myTem pamuoHambHO-
TO HUCHOJB30BaHUA MPOAYKTOB IMUTAHUA. BonpmmHCTBO OIIPOMICHHBIX CYM-
TAlOT, YTO KOHOMHS PECYPCOB IO3BOJHUT YMEHBIINTh NOTpEOICHHE U KO-
JIMYECTBO OTXOJIOB TEXHOCHEPHI.

Cunraere mu Brl, uTo MMeeTe BIMsSHUE HA SKOJIOTHIO KaK MOTPEOHTEINH?
Ja, cunraro — oTBEeT 54 ONTAHTOB.

Takum 00pa3oM, KaXAblii MOTPEOUTETh HMMEET HENOCPEACTBEHHOE
BIMSHHE Ha DKOJIOTHIO «MBI B3I 3€MITIO B3aiMBI Yy HaluX MOTOMKOB.
ITotomMkH He MPOCTAT HaM OIIYCTOIICHUA 3eMJ'II/I, HaapyrateJibCTBa HaJ TEM,
YTO MO IPaBy NPHHAUIC)KHUT HE TOJIBKO HaM, HO M UM.

3a Hamel >KM3HBIO MPUAET KU3Hb THICAYM IpYyTrux. Panu HUX cTOHT pa-
60TaTh, MPEOIOIEBATH, MOOEKIATh, YTOOBI OCTABUTH UM B HACJIEICTBO 3TY
JIOOMMYIO 3eMJTIO, BEIMKHE Jieca, ITOT YUCTCHIIHMIA BO3MyX, OOraThie MOJIS.
BepexnuBocTh, aKKypaTHOCTh U 3KOHOMHSI — OCHOBA KYJBTYpPBI MOTpebIIe-
HUs.

Ee pasBurme mpuBes€r K (OPMHUPOBAHHIO NCUXOJOTHUH ITOTPEOJICHNS,
HalpaBJeHHON Ha Oepe)XHOe OTHOIIEHHE K MMEIOIUMCS OJaraM M pauuo-
HaJIbHOE MCIIOJIb30BAHHUE PECYPCOB.

IlyTu pa3BuUTHS KyJbTYpPHI IOTPE0IeHN !

- Kaxkzp1it motpebuTens TOMHKEH CTPEMHUTHECS K ONTUMAIBHOMY YPOBHIO
MOTPEOUTETHCKON KYIBTYPBI.

- [lorpeburens KOJKEH OPUEHTUPOBATHCS HA CBOM MOTPEOHOCTH U YPO-
BEHb JI0XOJIOB.

- He cTouTt npuHUMAaTh CKOPONIAINTEIBHBIX PEIICHHH.

- HyXHO yuuThCS palMOHAIBbHO PAaCHpENeATh CBOU BO3MOXHOCTU U
YJIOBJIETBOPSITH IIOTPEOHOCTH.

- TToTpebasTh HYKHO CTOJBKO, CKOJIBKO HEOOXOIUMO TSI HOPMAaJIbHOM
KHU3HE/ICSTEIBHOCTH U Pa3BUTHS U HUYETO JIMIIHETO.

- VlcKIr0unTh JTIOKHBIE TOTPEOHOCTH.

- [lotpebunsst, HE 3aCOPATH OKPYKAIOLIYIO cpeay M Oepedb MPUPOJHBIE
GoraTcTBa.

- [IpnoOperaTh KaueCTBEHHbIE TOBAPHI.

- bepeXHO OTHOCHUTBCS K BEIIaM U HMYIIECTBY.
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- DKOHOMHTH CBET, ra3, BOAY. PalMOHAIBHOCTh MOTPEOHUTENS — Karusl
BOJIBI B OOJIBIIIOM OKEaHE KyJIbTYpPhl HOTPEOICHHS, HO U3 HUX OH ¥ COCTOMUT.

Bce 3T0 moMoraeT CoXpaHUTh YHUCTOTY OKPYXKAIOLIEH Cpelsl M BEAET K
00€eCIIe4eHHIO IKOJIOTTUECKOH Oe30aCHOCTH.

Ilpunoscenue 1
Tect «Hackonbko Bol Oepe:kanBb1?»

1. Coxpansiere i1 Bbl TOHKHE MOJIMITUICHOBBIE MTAKETHI M3-TI0A XJeba?

2. MHoro nm Ha Bamem ctone aBTOpy4eK, KOTOPBIMH BBl HE INOJIb3Ye-
Tech?

3. Xoporo v yTeTieHbl OKHA B Bamreit kBaptupe?

4. Kak Brl moete nocymy?

5. Ucrnone3yere nu Bol momydadprKkaTsl 17151 IPUTOTOBICHHS TTHIIN?

6. Xpaunsrcs m y Bac sxypHaibl, ra3eTsl Wil OPOIIIOPHI MPOLUIBIX JIET?

7. Ecn B pyku Bam momagaet nuct Oymaru, 9UCTHIH ¢ OOHOM CTOPOHHL,
WIN LIKOJIBHASI TeTPajib, UCIUCAHHAS HE /10 KOHIA, CTapaeTech JIU Bl OT-
JIOXKUTH ITH OyMaKHBIE pe3epBHI Ha BCIKUH cydaii?

8. Coxpanunuch i1 y Bac KiIrouu ot 3aMKOB, KOTOPBIX YK€ JaBHO HET?

9. Ectb mu y Bac B mxady onexna, koropyio Bel He HazieBami HECKOJIb-
KO JeT?

10. Kak Ber mocrymnure, eciu nocie obea Ha CTOJIE OCTAINCH XJI€OHbIE
KpOIKH?

Ilpunoscenue 2
CouuoJioruyeckuii onpoc

Bonpoc: xakue (hakTopsl OKa3pIBAIOT BIHMSHUE HA TOBEJCHUEC MOTPEOU-
Tens?

Omeempi: peKiiaMa; YpOBEHb JTOXOJIOB; aKIUU U CKUJKH; IOTPEOHOCTH;
Ka4ecTBO.

Bonpoc: 4ro HyKXHO cHenath, Mo-BamieMy, 4TOObl HE TPATHTh JCHBTH Ha
HEHY>KHbIE IOKYIIKH U He 3a0bITh CIIENaTh HY>KHbIE?

Omeemul. COEPKUBATH MEPBBIM MOPBIB «KYIUTHY; IUIAHUPOBATH MOKYTI-
KH; COCTaBHUTH CITHCOK.

Bonpoc: Ecau Bel npuoOpenu He1oporoi Topap, a OH OKa3aucs HeKave-
CTBEHHBIM, Kak BbI moctynuTe?

97



11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

Omeempl: IPUHIMIUAIBLHO BEPHY; BBIOPOIIY; NOCTapalch HANTH TpH-
MEHEHHE.

Bonpoc: Kyna Bel notparute BHe3anHo cBanuBliecs Ha Bac nensru?

Omeempi: TOELy MyTEUIECTBOBATh; IOJIOKY Ha CYET; KYIUIIO aBTOMO-
Owib; moTpady Ha 0Opa3oBaHHE U T. 1.

JIMTEPATYPA

1. M1 B3suti 3emitio. ecology.mdysection.php/section.php...

2. lcuxonoruss norpebienns. Www.marketing.spb.ru/lib-round/socio/ consuming__psy-
chology.

3. Kynmprypa motpebnenus consumers.narod.rwlections/consculture.html  http:/doloy-
fartuk.com/vse-razdely/taynoe/testy

4. 3auem Gepeub dHepruio? test.spareworld.orgyrus/enersave/energy. ..

5. «byzmem skonomHBIMIY schoolnet.by/~tomkovichi/images/brejn_ring.do
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CEKI[HUA 2. Ponb xumuu 6 coepemeHHbIX
MEeXHO102UAX PACMEHUEB00CMEA U AZPOXUMUU

YK 631.82:633.63

BJUSHUE PA3JIUYHBIX 103 U COOTHOIEHUA
MMHEPAJIbHBIX YIOBPEHUI HA YPOKAHHOCThH
KOPHEILI10/I0B CAXAPHOI CBEKJIbI

Azemma A. M.

Hayunwuii pyxogooumens — Komapoe M. M., kaHo. c.-x. HayK, OoyeHm
YO «benopycckasi roCyIapcTBEHHAs! CEIbCKOX03SHCTBEHHAS aKaIeMUs,
r. l'opxu, Pecriybimka benapycs

CaxapHast CBEKJa — W3 BaXHEHIIHNX CEIbCKOXO3SIMCTBEHHBIX KYJIBTYD
Benapycn, riaBHBIM 3JIEMEHTOM TEXHOJIOTHUECKOTO IIPOIIECCA €€ BhIpalIy-
BaHUS SABJSIETCS NMpUMEHeHue ynoopenuil. Onpenenenue Hanbosee Omaro-
NPUSATHBIX 103 U COOTHOLICHUH BHOCHMBIX C yJOOPEHUSIMH 3JIEMEHTOB ITH-
TaHUsI MO3BOJISICT 00JIee PAIMOHATBLHO U 3()(HEKTUBHO UX UCTIOIB30BaTh.

Llenpto pa®oThl SBISIIOCH YCTaHOBJIEHHE S(PPEKTUBHOCTH JACHCTBUS
Pa3IMYHBIX /03 U COOTHOLICHWH MHHEPAJIbHBIX YIOOpEeHHH Ha ypoxaii-
HOCTB KOPHETIJIOZIOB CaXapHOH CBEKJIBI.

HUccaenosanus nposogwin B 2011-2012 rr. B PYII «OnbiTHas Hay4dHast
cTaHims Mo caxapHoil cBekie» (r. HecBmwx Munckoit ob6mactu). IMousa
OTIBITHOTO YYacTKa — JEPHOBO-TIOJ30JIMCTast CBA3HOCYIIECYaHasi Ha BOJIHO-
JIETHUKOBOH CYIIECH, MOACTHJIAEMOW MOPEHHBIM CYTJIMHKOM C TJIyOMHBI
OKOJIO 1 M CO CIIeIyIOIUMH arpOXUMHYECKAMH MTOKa3aTeNsIMH: TyMyc (110
Tropuny) — 2,52-2,63 %; pHgc 6,6-6,8; noasmwxssie hocdop u kanuii (1o
KupcanoBy) — 245-260 u 286-323 mr/kr noussl P,Os u K,O coorBerct-
BeHHO. 3y4yeHne 3¢ (eKTUBHOCTH Pa3HBIX /03 M COOTHOIIEHHWH (ochop-
HBIX W KaTUHHBIX ynoOpeHuil mpoBoaniam Ha ¢one 120 Kr/ra a30THBIX
yno6penuii. ®ochopueie ynodpennst BHOCHHCh B 1o3ax 80 u 120 kr/ra. Ha
¢done dochopHbIx ynobpenuit 80 Kr/ra MpUMEHSUTUCh KaJIHHHBIE ymoOpe-
HUs B cieAyromux go3ax: 160, 240, 320 u 400 kr/ra 1. B., Ha ¢oHe (hoc-
¢dopubx ynobpenuit 120 kr/ra: 240, 320, 360, u 420 kr/ra n. B. K;0.
B ombiTe mpHMeEHsIM TakKe ABE 03Bl HaTpHUHCOAEpIKalero ymoOpeHHs,
KOTOpble BHOCWINCh M3 pacuera 60 m 120 xr/ra 1. B. Na nHa ¢one
N120P120K320. B kKadecTBe a30THBIX ymoOpeHWI HCIONB30BaIH KapOamu,
¢docdopubix — cynepdocdaT aMMOHU3UPOBAHHBIN, KAJTMHHBIX — KaJIMH XJI0-
puCTBIA U HaTpuiicomepkammx — cwibBUHAT (Na — 23,6 %, K — 14,0 %).
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MuHepanpHble yIOOpPEHHUsI BHOCHIN B OCHOBHOE BHECCHHE: a30THBIC —
BECHOM O] KyJIbTUBAINIO, POCHOpPHBIE, KATMIHBIE U CHIIBBUHHUT — OCEHBIO
moJ, 3407eByI0 BCHAmIKy. B TedeHme BereTamuy MPOBOIWIN IOIKOPMKH
caxapHO# CBEKIIBL: mepBast — npenaparoM [lommkom-Ceexia 1 + Iommbop B
(a3 mATH HACTOSILIMX JINCTHEB, BTOpas — npenaparoM [lonmmkom-Crexia 2 +
+ ITonmubop 4yepes MecsIl mocie nepBou.

IInomane AeHsSHOK B ombITe cocTaBisia 70,2 MZ, yuetHas — 32,4 MZ, 1o-
BTOPHOCTh — 4eThIpexkpaTHasd. lccienoBaHus MHPOBOJWIM C caxapHOH
cBekJIoi rubpuna Moayc. IlpeniecTBeHHUK — 03uMast MIISHUIIA.

JlaHHBIE IO TUHAMUKE YPOKaHHOCTH KOPHEIUIOJOB CaXapHOM CBEKIbI B
OTIBITE CBHETENBCTBYIOT O TOM, YTO AKTHUBHBIA NMPHUPOCT MAcChl KOPHEIIO-
JIOB HaYajCsl C CEPEIUHBI MIOHS — YPOXKAHHOCTh B 3TOT MEPHOA COCTABUIIA
3,5-7,4 w/ra B 3aBHCHMOCTH OT BapuaHTa ombiTa. Ha MOMeHT yOopku
(28.09) ypokailHOCTP KOPHEIIOJOB COCTaBMJIA B 0a30BOM BapHaHTE
890 1/ra, B ocTaNbHBIX BapruaHTax — OT 776 1o 967 w/ra (Tabmuma).

JIMHAMMKA YPOKAHOCTH KOPHEIUI0A0B caxapHoi cBekuibl (2011-2012 rr.)

YpoxaifHOCTb, I/Ta ITpubaBka
K 6a30BO-
Bapuanot 1406 | 1207 | 09.08 | 0509 | 28.09 |3 *PH
Y,
/ra
Niz0P110Kz70 74 | 1989 | 4623 | 5972 | 8900 -
0a30BBIl BAPUAHT)
N120PgoK1s0 3,7 155,6 420,6 642,8 967,3 77,3
N120PgoK240 3,8 134,5 404,0 725,9 883,4 6,6
N120PgoKs20 4,1 130,0 501,1 628,7 896,7 6,7
N120PgoKaoo 6,1 196,1 4489 645,6 839,5 -50,5
N120P120K240 51 168,4 | 4456 661,7 896,2 6,2
N120P120K320 4,0 187,3 463,3 797,8 820,6 -69,4
N120P120K360 4,2 210,6 431,7 726,7 895,6 5,6
N120P120K420 52 177,2 488,9 782,8 854,4 -35,6
N120P120K320Nag0 3,5 158,9 486,7 696,1 776,2 -113,8
N120P120K320Na120 51 156,1 426,1 824,5 857,3 -32,7
Cpennee 47 170,3 452,6 702,7 870,6 —
HCP o5 62,8

MakcuManbHbIi ypoxKail caxapHoil cBekibl (967 11/ra) Mmoay4eH B Bapu-
ante NipoPgoKieo pu cootHOmenuu N:P:K, pagHom 1,5:1:2, mpu 3TOM mipu-
6aBka cocraBmia 77,3 1/ra 0 CpaBHEHHIO C 0A30BBIM BapHAHTOM. YBEJIH-
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yeHne 103 (pocPOpHBIX U KaTHHHBIX yIOOpEHUH, a Tak)Ke BHECSHHE HATPUs
B n03ax Nagy 1 Najyo He IPUBENIO K NOBBILIEHUIO YPOXKANHOCTH KOPHEIIO-
JIOB CaxapHOH CBEKJIBIL.

B pesynprare NMpoOBENCHHBIX HCCIEAOBAHUI IO BIMSHHUIO PA3IUYHBIX
703 W COOTHOMIICHWH MHIHEPaTbHBIX YAOOpPCHHH Ha ypPOXKAWMHOCTH KOpHE-
TUTOJIOB CaXxapHOM CBEKIIBI ClIENIaHbl CIIEAYIOIE BBIBOIbL:

1. BueceHne MUHEpaIbHBIX yA0OpEeHHH NPU BO3AEJIBIBAHUM CaXapHOU
CBEKJIbI B ITOJICBOM OIIBITE MO3BOJIMJIO MNOJIYYUTH ypO)KafIHOCTI; KOpHETIIIO0-
JIOB Ha ypoBHe 776,2-967,3 1/ra, mpu ypoxKaHOCTH B 0a30BOM BapHaHTE
890,0 1/ra. Haubospiias yposkaifHOCTh caxapHOi cBekiibl (967 1y/ra) mojy-
yeHa B BapuaHTe NipoPgoKigo ipu cootHOmennn N:P:K, paBrom 1,5:1:2.

2. YBenmuueHNE 103 BHOCHMBIX (POCOPHBIX M KATUHHBIX YIOOpEHHIHA
IIPY BO3/IENIBIBAHUN CaXapHOHM CBEKJIbI HA JIEPHOBO-TION30JUCTON Cymecda-
HOH TOYBE C ONTUMAIBHBIMHU W ONM3KUMH K ONTHMAaJbHBIM 3HAYCHUSIM ar-
POXMMHYECKHMH TOKa3aTeIIMHU HE IPUBENO K JOCTOBEPHOMY YBEJINUCHHIO
YpOXKaitHOCTH.

3. Mcnonb3oBaHue B ONBITE HATPHHCOAEPIKALIETO yNOOpeHHUs (CUIIbBH-
HHUTA) HE 00ECIeYnBaIO JOCTOBEPHOI MPUOABKH YPOXKAaHOCTH KOPHEILIO-
JIOB CaxapHOMW CBEKJIbI.

YK 631.811:633.63

COJEPKAHUME U BBIHOC DJIEMEHTOB IIUTAHUSI
PACTEHUSIMH CAXAPHOM CBEKJIBI

Azemma A. M.

Hayunwuii pyxogooumens — Komapoe M. M., kano. c.-x. HayK, Ooyerm
YO «benopycckas rocyaapcTBEHHas! CEILCKOXO03SHCTBEHHAS aKageMusy,
r. 'opku, Pecniy6nuka benapychb

CaxapHas cBeksia 00Ja1aeT JUIUTEIbHBIM BETETAIIMOHHBIM MEPUOJIOM U
crnocoOHa HakarIMBaTh OOJIBIIOE KOJMYECTBO IMUTATENBHBIX BemecTB. He-
J0CTATOK }IOCTyHHBIX 3JICMCHTOB IIUTAHUA CHHXXACT MHTCHCUBHOCTH q)OTO-
CHHTEC3a, ABJIACTCA HpI/I‘[I/IHOI\/’I HU3KOTO U HECKAYCCTBCHHOI'O ypomaﬂ. C ar-
POXUMHYECKOH TOYKH 3PECHUS BAXKHOE 3HAYCHHE MMEET YCTAHOBICHUC IU-
HAMHKH HAaKOIUICHUS IMMUTATEIBHBIX SJIEMEHTOB KOPHEIUIOAAMH W OOTBOU
caxapHO# CBEKJIBI B XOJIC BETCTAI[UM JUIsI 0OCCIICYCHUST BO3MOKHOCTH KOH-
TPOJISI U U3MCHEHUS YCIIOBHIA MHIICBOTO PEKIMA.
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Llenpro paboOTHI ABIAIOCH ONMpPEAEICHNE TUHAMHUKHA HAKOIJICHUS U BBI-
HOCa C YPO’KaeM 3JIEMEHTOB ITUTAHUS PACTEHHSIMH CaXapHOU CBEKJIbI.

Uccnenosanus nposoamiu B 2011-2012 rr. B PYIIT «OneiTHas Hay4Has
CTaHIMA 10 CaxapHOW CBEKJIE» HA JEPHOBO-TION30JIUCTON CBA3HOCYIECUa-
HOH ITOYBE CO CJICAYIONIMMHU arpOXMMHUYECKHMH [TOKa3aTeJsIMH: TymMyc (110
Tropuny) — 2,52-2,63 %; pHkc — 6,6—6,8; moasmwxkuble docdop u kammid
(mo KupcanoBy) — 245-260 u 286323 wmr/kr moussl P,Os u K;O cooTBet-
ctBeHHO. Cxema ombITa MpeaycMaTpuBacT H3ydeHue 3PQPEeKTUBHOCTH pas-
HBIX 703 U COOTHOWIEHUH (hocHOPHBIX U KaIMHWHBIX YIO0OpeHUil Ha (oHe
120 xr/ra a3otHBIX ynoopenuii. DochopHsie ya1oOpeHNsI BHOCIIIICH B J03aX
80 u 120 kr/ra. Ha ¢one docopubx ynoopenmit 80 Kr/ra IpUMEHSIINCH
KaJluiHble ynoOpeHus B cieayromux go3ax: 160, 240, 320 u 400 kr/ra 1. B.,
Ha oHe PochopHBIX ynodpenunit 120 kr/ra: 240, 320, 360, u 420 kr/ra 1. B.
K;0. B ompITe mpuMEHSIIN TakKe JIBE 03Bl HATPHUIiCOAEpIKaIIero yaoope-
HUsI, KOTOpble BHOCWINCH M3 pacuera 60 u 120 kr/ra . B. Na Ha ¢done
N120P120K3z0. B KauecTBe a30THBIX ymOOPEHHI HCIONB30BAIM KapOaMui,
¢dochopHBIX — cynepdocdar aMMOHU3UPOBAHHBIH, KATUIHHBIX — KAJIHN XJI0-
pucThIii U HaTpuiicomepkamux — ciuabBuHAT (Na — 23,6 %, K — 14,0 %).
MuHepalibHble YI00pEeHUs] BHOCHIM B OCHOBHOE BHECEHHE: a30THBIE — BEC-
HOW TOA KyJbTHBAIMIO, (OCHOpHBIE, KaJUHHBIE W CHIBBHHUT — OCEHBIO
noJi 3s0JieByl0 Bchamiky. B TedeHue BereTtanuu NMPOBOJMIM ITOJKOPMKH
caxapHO#l CBeKJIbL: mepBast — npemnaparom [lonmukom-Ceekiia 1 + IMomubop B
(dase mATH HACTOSIIMX JIMCTHEB, BTOpas — mpenaparoMm llosmkom-
Cgexkia 2+ Ilomubop gepes3 mecs nocie nepBoit. [lo ¢azam pa3sutus ca-
XapHOW CBEKJIbI TIPOBOJIMIICS aHAJM3 PACTUTENBHBIX 00pa31l0B OCHOBHOW U
0OOYHOH IPOIYKIMH Ha CO/IepKaHKe IIEMEHTOB NUTaHus. MccienoBanus
MIPOBOAMIIM C CaxapHO# cBekinoi rudpmma Mopye. IlpeamecTBeHHUK —
03MMasl IIICHHIIA.

Pactenust caxapHO# CBEKJIBI B TEUEHHE BETETALMH HE WCIBITHIBAIN He-
JIOCTaTOK B JJIEMEHTaX NMUTaHUs. B cBA3M ¢ 3TUM He OBUIO yCTaHOBIICHO
JIOCTOBEPHOH 3aBUCHMOCTH MEXIY JI03aMH yAOOpeHHH U colepKaHHeM
3JIEMEHTOB IUTAHUS B PACTEHUSIX CaXapHOW CBEKJbl. J[aHHBIE IO copepxka-
HUIO DJIEMEHTOB NMUTAaHUS B OOTBE M KOPHEIUIO/AX CaxapHOil CBEKIIBI B Te-
YEHHE BETCTAIlH IPEICTaBICHBI B Tabm. 1.
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Ta6nuna 1. Copep:kaHue 3JIeMEHTOB MUTAHUS B 6OTBe H KOPHEII0AaX

caxapHoii cBexJsI (2011-2012 rr.), %

Tpomykuus 1206 [ 1007 | 8.08 4.09 27.09
®ocdop (P,0s)

borsa 0,96 0,76 0,56 0,53 0,83

Kopuemo st 0,63 0,49 0,36 0,33 0,27
Kammii (K;0)

Borsa 7,76 7,33 7,11 6,58 7,31

Kopremionst 3,42 2,96 1,61 1,48 1,41
Hatpuii (Na)

Botsa 1,41 1,37 1,95 1,99 1,55

KopHemios 0,29 0,24 0,08 0,05 0,04

Conepxanue pochopa B 6otBe cocraisuio 0,53-0,96 %, B kopHerUio-
nax — 0,27-0,63 % ¢ MakcuMalbHBIMU 3HAYCHUSAMH B cepenune uroHs. Co-
JepKaHue Kajusd B OOTBE 3HAYMTENILHO IMPEBBIIIANO €ro COJCpKaHUE B
KOPHEIUIO/IaX Ha BCeM MPOTSHXKEHUM BereTaluu: ot 2,3 B HioHe 110 5,2 pa3a K
MOMeHTy yOopku. Haunbonee BbICOKas KOHIICHTpAIHMs Kalus B PACTCHUSIX
caxapHO# CBEKJIbI Takke oTMedeHa B uioHe. CojepikaHue HaTpusi B OOTBE
caxapHOl CBEKJIbI B pa3Hble MEPUOJIbI BEreTallii HaXOJMIOCh B Mpeeiax

1,37-1,99%, B xoprermtomax — 0,04-0,29 %.

OrnpesieNieHne TMHAMUKHA BBIHOCA 3JIEMEHTOB NMUTAHUS PACTEHHSIMH Ca-
XapHOfI CBCKJIBI B TCUCHHUC BCTCTAlMU ITIOKA3bIBACT, YTO K HIOJIIO BBIHOC
¢dochopa cocraBuin 51,2 Kr/ra, Wik HMOYTHA TOJOBUHA BCETO MOTPEOJICHUS

9TOTO 3JIEMEHTA B X0/ie Bereranuu (Tadi. 2).

TaGm/Iua 2. BbIHOC 3JIEMEHTOB MATAHUS pacTeHusIMHU caxapﬂoifl CBCKJIBI

(20112012 rr.), kr/ra

HpoxyKuus | 1206 | 1007 | 808 409 | 27.09
Docdop (P,05)
Borsa 3,5 39,3 42,1 37,8 49,3
Kopremost 0,5 11,9 33,1 43,7 55,3
Pactenne 41 51,2 75,2 815 104,6
Kammii (K;0)
Borsa 24,8 353 513 475 454
Kopurermioast 2,6 68 142 220 291
Pacrenne 27,4 421 655 695 745
Hatpmuii (Na)
borsa 53 62,2 137,8 167,2 114,3
Kopuemnoast 0,2 16,1 6,7 8,4 8,0
Pacrenue 55 78,3 1445 175,5 122,3
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K xoH1y mepBoil mekaabl UIONS BBIHOC KaJlMs PAacTCHUSAMH CaxapHOM
cBekJbl coctaBmi 421 kr/ra, wimm 56 % ero obuiero morpednenus. Obmee
KOJIMYECTBO BBIHOCHMOTO KaJHs C yposkaeM cocTaBwio 745 kr/ra, ¢ 60T-
Boi1 — 454, ¢ kopHemmomamu — 291 kr/ra. [lomasisromas 9acTh MOTIIOMICH-
HOTO PacTEHHMSIMH CaxapHOW CBEKJIbI HATPHUsI KOHLIEHTPUPYETCS! B JINCTHSX.
OO1mmit BEIHOC 3TOTO 3JIEMEHTa ¢ ypokaeM coctaBui 122,3 kr/ra, mpu 3ToM
93 % aTOrO KONMMYECTBA MPUXOAUTCS HA OOTBY U JuLIb 7 % — Ha KOPHEIJIO-
JTBL.

B pesysibprare mpoBeieHHBIX WCCICIOBAHMN CIETaHbl CICAYIOIINE BbI-
BOJIBI

1. ComeprkaHue >JIEMEHTOB IHTAHHS B PACTCHHSX CaXapHOH CBEKJIHI B
TEUEeHHE BereTaluu cocTasisuio: B 6oree P,Os — 0,49-1,20, K,O — 5,96—
8,64, Na — 0,81-2,35 %; B xoprermionax P,05-0,25-0,78, K,0O — 0,96-3,59,
Na — 0,03-0,35 %. OOmmuii BEIHOC BJIEMEHTOB MHUTaHU C | TOHHOH ypoxKas
caxapHOU cBekJbl ¢ rekrapa cocrabui: P,Os — 1,2; KO — 8,5 u Na —1,2 kr.
3HauynTeNbHAS TOJST BEIHOCHMEBIX 3JIEMEHTOB BO3BpAIIAeTCs B IIOYBY C OOT-
Boii — 47, 61 u 93 % docdopa, xanust U HATPHSI COOTBETCTBEHHO.

2. Kputndeckuil nepuoj; nmoTpebIeHns 3IEMEHTOB NMUTAHUA CaxapHOM
cBekJIol cocTaBiseT 35—40 nHel u MpooiiKaeTcs ¢ Havana Mas JI0 KOHIIa
NepBOH JIeKa/bl UIOHS. 3aTeM HACTyIaeT IepHoJi MaKCUMaJIbHOTO MOTpeo-
JICHUS 3JIEMEHTOB MUTAHUs, KOTOPHINA coctaBngeT 70—80 mHel u mpomomxka-
eTcs 10 KoHmna aBrycta. C Hadama ceHTSOpsl M BIUIOTH 0 YOOPKH WHTCH-
CHUBHOCTH TIOTPEOJICHHS AIEMEHTOB TUTAHUS PACTCHUSMH CaXapHOW CBEKIIBI
CHIDKAETCH.

YK 631.82:633.63

3®PEKTUBHOCTD PA3JIMYHBIX 103 U COOTHOIIEHUI
MMUHEPAJIbHBIX YIOBPEHUI HA IOCEBAX CAXAPHOM
CBEKJIbI

Azemma A. M.

Hayunwiii pykogooumenv — Komapoe M. M., kano. c.-x. nayx, doyenm
YO «benopycckas rocyJapCTBEHHAS CEITbCKOXO3SMCTBEHHAS aKaIeMUS»,
r. 'opku, Pecniy6nuka benapychb

Vcnonp3oBanue yqoOpeHNH B COBPEMEHHBIX YCIIOBHSAX BBICTYIIAET Of-
HUM W3 PEUIAONIUX HANPABJICHUN WHHOBAIMOHHOTO PAa3BUTHUS PacTCHHUC-
BOJICTBA, OOECIICUMBAIONIMM MOBBIIICHUE 3()()EKTHBHOCTH U KOHKYPECHTO-
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crocoOHOCTH OTpacid. YPOBEHb AKOHOMHYCCKOH IPPEKTUBHOCTH MPHME-
HEHUS yHOOpEHWH MOJ OTACIbHBIE KyIbTYpHl 3aBHCUT OT IIPAaBHIIBHOTO
noa0dopa X BHIOB, 03 M CIIOCOO0OB BHECEHHS. B CBS3M ¢ 3TUM BO3HHKAET
HEOOXOIUMOCTh M3yYCHHS CIIOCOOOB TIOBBIMICHUS YKOHOMHUYECKON 3 dek-
TUBHOCTHU BO3/EJIBIBAHUS CaXxapHOH CBEKJIBI IPH BHECEHHH PA3IMYHBIX JI03
MHUHEPAIbHBIX yI0OpEeHHUI.

Lenpro paboTHI SABIAIOCH OIpeZeeHHe 3KOHOMHYECKOH 3(dexTHBHO-
CTH BHECEHHS] MUHEPAIIbHBIX Y100pEHHUH B OIIBITE C CaXapHOM CBEKJIOM.

Uccnenosanus nposoaunu B 2011-2012 rr. B PYII «OnbiTHas HayuHast
CTaHLIMS MO0 CaXapHOH CBEKJIE» Ha JEPHOBO-NOA30JMCTON CBA3HOCYIECUa-
HOH ITT0YBE CO CJICAYIONIMMHU arpOXMMHYCCKHMH MTOKA3aTENIAMH: TyMyc (110
Tropuny) — 2,52-2,63 %; pHkc 6,6-6,8; nogsmxasle hochop n kammit (1o
KupcanoBy) — 245-260 u 286-323 wmr/kr moussl P,05 u K,O coorBetct-
BeHHO. CXeMa OmbITa ImpeaycMaTpuBaeT u3ydeHue 3(h(HEeKTHBHOCTH pa3HBIX
JI03 W COOTHOIICHWH (POCPOPHBIX W KaNMWHHBIX ymoOpenmid Ha ¢oue 120
KI/Ta a30THBIX yJOOpeHni. B ombITe NMpUMEHSUIM TakXKe ABE 03Bl HATPHI-
coneprKaiiero ynoopenus (tabnumna). B kadecTBe a30THBIX yI0OpCHHUN HUC-
noJp3oBaiK kapbamu, (hochopHbIx — cynepdocdar aMMOHU3UPOBAHHBIN,
KaJMHHBIX — KJINH XJIOPUCTHIM 1 HaTpuiicoaepxKanmx — ciiIbBUHAT (Na —
23,6 %, K — 14,0 %). B Teuenue Beretanuy MpOBOIMIN MOJAKOPMKHU Caxap-
HOM CBEKJIbI: nepBast — npenaparomM [lomrkom-Ceekia 1 + [Tonubop B daze
MATH HACTOSIIIMX JIUCThEB, BTOpas — mpemapatoM llomukom-Ceekna 2 +
[Momm6op uepe3 mecsi nocie nepBoi. VicenenoBaHus MPOBOIMIMN C caxap-
HOW cBekoit rudpuna Moxmyc. [IpeamecTBeHHUK — 03UMast TIICHHIIA.

Jnst onpeseneHust 3KOHOMHYECKOH 3(h(EeKTUBHOCTH NMPUMEHEHUs yI00-
PEHUil IepBOCTETNIEHHOE 3HAYEHHE UMEIOT J[Ba ITOKA3aTellsi: CTOMMOCTD TIPH-
6aBkH ypoxas Ha | pyO. JONOJHUTENbHBIX 3aTparT, CBSI3aHHBIX C MPUMEHe-
HHEM YJO0OpEHHii, 1 KOJINYECTBO LIECHTHEPOB NMPHUOABKH OCHOBHOW MPOJIYK-
uuM Ha 1 1 JefiCTBYIOIIEro BellecTBa. JIONONMHUTENbHBIE 3aTPaThl HA HPH-
MEHEHHE yJOOPEHHIl B OIBITE ONPEACISIOTCS CTOMMOCTBIO YA00pEHHH U HX
JIOCTaBKH B XO3SHCTBO, 3aTpaTaMH Ha MOTPY3KY, TPAHCIIOPTHPOBKY W BHE-
ceHue ymoOpeHuil, 3aTparaMu Ha yOOPKY, TOpabOTKy W pean3arfio mpu-
0aBKHM yposKasi, 3aTpaTaMi 110 OpraHU3ally MPOU3BOJICTBA U YIIPABICHUIO.

Ha ocHOBaHMM NPOM3BEIEHHBIX PacyeTOB CTOMMOCTH JOIIOJIHUTEIbHON
MIPOJYKIMH, JOMOJHUTENBHBIX 3aTpaT Ha NMPUMEHEHHEe yJNoOpeHuilt u Jo-
MIOJIHUTEJBHBIA ypoXKall OIpe/eJIeHbl OCHOBHBIE ITOKA3aTeN 3KOHOMHYE-
cKoi 3()(heKTUBHOCTH MO Ka)KAOMY BapHaHTy ombiTa (Tabniunia).
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JKxoHOMHYecKas 3P PeKTHBHOCTH IPUMeHEHHUsl Y100peHuii Ha moceBax
caxapHoii cBexJbI (2011-2012 rr.)

Sgg?}: Bcero |Cebecrou- .
HpI/I6anKa JononHu- | AONoI- MOCTb YcnoBHBI |pegragens-
Bapuanmet | Yocy, ™ | Temenoit | ol | renenoi | noxor, | HOCTE:
wra quolfgk' 3aTpaTt, [IPOAYKIHN, py6/ra> %
py6. Joa pyo/ra [TbIC. pyo/Ta)
%621’\3‘(1)21;{111‘/%0115412;7)24:1HT) - - 31841 - - -
2. N1oPgoKieo 77,3 3107,5 2377,2 30,8 730,3 30,7
3. N120PgoKaoao —6,7 —269,3 | 25153 — —2784,6 -110,7
4. N120PgoKszo 6,6 265,3 2925,0 443,2 —2659,7 -90,9
5. N120PgoKaoo -50,6 —2034,1 | 3206,5 — —-5240,6 -163,4
6. N12oP120Ko40 6,1 2452 32238 528,5 —2978,6 -92,4
7. N12oP120Ks20 —69,4 —2789,9 | 34675 — —6257,4 —180,5
8. N120P120K360 5,6 225,1 3802,0 678,9 —3576,9 -94,1
9. N120P120Ka20 -35,6 —1431,1 | 40149 — —5446,0 -135,6
10. NipoP120KsoNag | -113,9 | —4578,8 | 34918 — —-8070,6 -231,1
11. NipoP12oKsoNa | —32,8 -1318,6 | 37475 - -5066,1 -135,2

Haunbonpimas npubaBka ypokalfHOCTH KOPHEIUIOAOB CaXxapHOI CBEKIIBI
B ombITe oTMedeHa B BapuaHTe Niy0PgoKiso. [Ipu yBenmmdenun 103 BHOCH-
MBIX (OchHOpPHBIX W KaJHMHHBIX YIOOpEHHI, a TaKKe IpU MPUMEHCHHH Ha-
TpHiiconepKamero ynoOpeHus npubaBka ypokas Oblla HE3HAUYHUTEITHHON
WIA OTCYTCTBOBaJa, YTO OTPUIATEIBHO OTPA3MIOCh HA IMOKa3aTelsX KO-
HOMHYECKO 3()()eKTHUBHOCTH B JPYTUX BapHaHTaX OIBITA.

[Ipu BO3mENBIBAaHWK CaxXapHOW CBEKIBI HAa JCPHOBO-TION30JIMCTON CY-
MECYaHOM MOYBE ¢ ONTHMAJIBLHBIMHA M OJIM3KHMH K ONTHMAJIbHBIM 3HAYEHH-
AM arpOXUMHUYECKHUMH MOKA3aTCIIAMHU DKOHOMUYCCKH 3(1)(1)6KTI/IBHBIM ABJIA-
etcst BHeceHue ynoopenmii B 103¢ NixgPgoKigo ¢ peHTa0EIBHOCTIO MPOU3-
BozactBa 30,7 % u unucteiM goxoa0M 730,3 Thic. Oenmopycckux pyomneit. Ype-
nmgeHne 703 GocGOpHBIX M KaTUHHBIX yIOOpEeHUH W BHECEHHE HATPHHCO-
JepKaluX yIOOpPEHHH B OIBITE OKa3ajoCh dKOHOMUYECKH Hed(( HEeKTHB-
HBIM.
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VK 634/22:631.524.6

BUOXUMHUYECKHUE OCOBEHHOCTHU I'OAUYHOI'O IUKJIA
CJIMBbI

Bopogas E. B., Cadonona E. C.

Hayunwui pyxosooumens — Bynak T. B., kano. xum. Hayk, OoyeHm

YO «benopycckas ToCyJapCTBEHHAS CEITLCKOXO3SMCTBCHHAS aKaAEMUsD»,
r. opku, Pecriyoinika benapych

OfHUM W3 IPUOPUTETHBIX HAMPABICHUNA Pa3BUTHS TIOJOBOJICTBA SBIIS-
€TCs TOBBIMICHHE YPOXKAWMHOCTH IUIONOBBIX KyIbTyp. B ycloBHsIX Hecrta-
OWJIBHOCTH TMOTOJHO-KIUMATHYCCKUX (PAKTOPOB BHEIIHEH CpEeibl, yda-
CTHBIIUXCS CTPECCOB, CHIDKAIOMIMX YpOKai, a B HEKOTOPHIX CIy4asx Be-
IyIUX K ero TM0eu, JMHaMU3M MPOIYKIIMOHHOTO MPOIECca BO3MOXKEH 3a
c4eT MOOMIH3AINH OHOJOTHISCKOTO MOTEHIIHANAa MHOTOJIETHUX PacTeHUH,
PEeCypCcoB cpeibl U HHTEHCUBHBIX TEXHOJIOTHI BO3/IEIBIBAHUS.

[TmomoBBIe pacTeHUs B 3HAYUTENHEHO OOJBIICH CTETICEHH IMOIBEPTarOTCS
BO3JICHCTBUIO HEOJIATOMPUATHBIX (PAKTOPOB OKPYKAIOIICH CPebl, YeM OJ-
HOJICTHHE KYJIBTYPHI, IOSTOMY B TOCJETHHE TOJBI BO3PACTACT POIb KYIIb-
Typ, OONaNaloUIuX BHICOKOH CTEMEHBI0 aJalTallud K cTpeccaM Cpeabl U
CIOCOOHOCTBIO PEANH30BHIBATE CBOW MPOAYKTHUBHBIH IOTCHIHA B ITHX
YCIIOBUSX.

K TakuM KyiabpTypaM MOXKHO OTHECTH CIUBY, 3aHUMAIOIIYIO OJTHO W3 Be-
IyIUX MECT Cpelr KOCTOYKOBBIX KyNbTyp bemapycu, koTopas cuuTaercs
JOCTAaTOYHO AJaNTUBHOH, YpOXKalfHOH, CTaOMIBHO TIONOHOCAIICH U OBICT-
PO BOCCTaHABJIMBAIOMICHCS TOCJE MOBPEXICHUH PasIUYHOIO XapakTepa.
OpHAKO y CIUBHI IWATIA30H aIAITHBHOCTU K CTPeccaM CpeIbl OTPaHUICH.

HccnenoBanusi OMONOTHYECKUX OCOOCHHOCTEH, TEOPETUIECKHE U TIPaK-
TUYECKUE aCIEKThl CO3JJaHUSI HOBBIX COPTOB, MOBBIIIEHUS TPOLYKTUBHOCTH,
pa3paboTKU U yCOBEPIISHCTBOBAHUS 3JIEMEHTOB TEXHOJIOTHUH BHIPAIIIMBAHHS
CJIMBHI TOJIYYWJIA Pa3BUTHE B pa0dOTax MHOTHX y4eHbX: M. B. Muuypuna,
JI. bepbanka, A.H. BenssmunoBa, B.JI. ButkoBckoro, X. K. Enwukeena,
I'. B. Epemuna, ®. A. Kprokosa, M. A. KonecHukosa.

CrnuBa — neHHBIN npoXyKT nuTanust. OHa coaepkuT ot 6 1o 15 % caxa-
poB, ot 0,4 1o 1,7 % oprannueckux kuciot, ot 0,32 no 1,22 % nextuHo-
BBIX BemecTs, oT 0,02 10 0,9 % nyOuIbHBIX U KpacsmuX BEMIeCTB, oT 13 1o
23 % cyxux BelecTB. B 3TOM OTHONIEHUM CIMBa MPEBOCXOAUT IPyIly U
BHHOTPAJ ¥ TOYTH HE yCTymaeT A0I0He U abpukocy. B miuogax cimBeI co-
JepxKaTes Takke mpoButamuH A (kapotus), Butamud C (10 22 mr/100 1),
B; (tmamun), B, (pubodnasun), PP (HukoTuHOBas kucioTa), Be, E, K. ITo
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COJEP)KaHMIO PJja BUTAMUHOB CIIMBA TIPEBOCXOANT TPYINY, BUIIHIO, 36MJIS-
HUKY, MaJIMHY, SI0JIOHIO U JpyTrUe KyJabTyphl. B ee mmoaax conepkarcs Ka-
U, Kanpuui, maraui, gocdop, Na, Fe, mapranen, Co, a B ceMeHax — 10
42 % wmacna, 6JM3KOT0 0 KauecTBYy K MUHIanbHOMY. [lo sHepreTuueckoit
MUTATEIBHOCTH IUIOMBI CIIMBBI YCTYMAIOT JIMIIb BUHOTPAIy M BHIIHE, Ipe-
BOCXOJAT SIOJOKH, TPYIIM, aOpUKOCHI, IIEPCUKH, CMOPOIMHY, MaJHMHY W
semusiHuKy [1, 4].

B mocnenHue ronabl HIMPOKO MPAKTHKYETCS 3aMOpPaXMBAHUE CBEXKHUX
IUTOJIOB, YTO 3HAYUTEIHHO YAIHMHSIET MepHoa uxX norpednenus. [Inoasr ciou-
BBI WJIYT B IHIILY B CBEXEM M niepepaboTaHHOM BHjE. bomboi momynsipHo-
CTBIO MOJB3YETCS] YSPHOCIUB, 00IaAal0MNii XOPOIINMH JICYeOHBIMH CBOH-
cTBaMH. I3 CNMBBI TOTOBAT KOMIIOTHI, BapeHbs, COKH, KeJe, MapMmenas,
MIOBUAJIO, TTACTUITY, IyKAThI, IUNIOJJOBO-STOIHBIE BUHA M HAINBKHU; IPOIYKTHI
TEXHHYECKOH MepepadoTKH IJIOM0B CIMBBI XOPOIIO HCHONB3YIOTCS B KOH-
JIUTEPCKON TPOMBIIIIEHHOCTH (KOH(ETHl, TOPTHI, MOPOXEHOE, KHCEb
n 11p.). CBexue u nepepaboTaHHBIE TUIO/IBI CIIUBBI HCIIOIB3YIOTCS U B MEIH-
nuHe. OHM yIydIIaloT MUIIEBapeHHE U HOPMAIH3YIOT paboTy KUIIEYHHKA.
[pucyrcTBue B mogax P-akTuBHEIX BemecT (o 875 mr/100 r) oTKpeIBaeT
IIMPOKHE BO3MOXHOCTH JJISI HCIIOJIB30BAHUS MX IPH JICUSHUH 3a00JIeBaHUH,
CBSI3aHHBIX C HApYIICHHEM IPOHUIAEMOCTH KallWULIPOB, a TaKKe NpH TH-
MIEPTOHUYECKOIT 00JIe3HH, BOCTIAIEHUH JIETKHX, TyOepKyJie3e, peBMaTH3MeE.

KpacHomucTHbIe OPMBI QJIBIYH, TUIAKYYHE W MHpaMUAATBHBIE 1€PEBbs
CJIMBBI OYCHb JIEKOPATHBHEI. J[peBECHHY MOXHO MCIIONb30BaTh JJIS MEJKHUX
nogenok. Kamens, BeIenstomasics Ha NOBPEXKICHHBIX AEPEBHSX, SBISCTCS
XOPOIIMM KJIESITUM BEUIeCTBOM. Bce 3TO CBUAETENBCTBYET O OOIBIION
LIEHHOCTH PAacTeHHH CIIMBBI U 11€J1eCO00Pa3HOCTH MX BBIPAIIMBAHUS HA WHIU-
BHUyaJbHBIX yIaCTKaX CaJ0BOIOB, a TAKXKE B MPOMBINLICHHBIX camax [1, 5].

[[BeTyme nepeBbsi CIMBBI OKa3bIBAIOT MOJIOKUTEIBHOE 3CTETHYECKOE
BIIMSTHHE HA YEJIOBEKA, YCIOKANBAIOT HEPBHYIO CHCTEMY.

Pa3meps! nepeBbeB CIMBBI KOJICOTIOTCS] B 3HAUYUTENBHBIX Npejenax. Ha-
PARY C CHIBHOPOCIBIMA K3EMIUISIPAMH, JOCTUTAIOIAMHU 8—9 M B BBICOTY H
8-10 M B amamerpe KpOHBI, HEPEIKO BCTPEUAIOTCS CPEIH AJIBIYM, CIIHBEI
JOMaIIHed U KUTalCKOM, y TakuxX BHIOB, Kak P. maritima, P. subcordata,
P. cocomilia, y HekoTOpeIX (GOpPM TepHa pacTeHHs, HE NPEBBIMIAIOIINE B
BBICOTY 2—3 M.

CrBon y nepeBbeB cnuBbl focturaet 40-50 cm B quamerpe. Yae Bcero
C BO3pacToOM Kopa Ha ITaMOe pacTPEeCKHBAETCS, MPOSABISIFOTCS HECKOIBKO

108



Cekuust 2. Posib XuMuu B COBPEMEHHBIX TEXHOJIOTUAX PACTCHUEBOACTBA U aIrPOXUMHUHN

pebep, HalpaBICHHBIX O] YTIIOM K OCHOBHOM ocH zepeBa. M3-3a cummnonu-
QJIBHOTO BETBJICHUS IPYCHOCTh B PACIOJIOKEHHM CKEJETHBIX BETBEH BhIpa-
xeHa cyabo. [Ipeobnaganne NpoBOTHUKA HAJ CKEJIETHBIMH BETBSIMH BBIpa-
KEHO HEOJUHAKOBO Y Pa3lIMUHBIX ()OPM CIMBBL OOJBIIE Y COPTOB C MHpa-
MHUAAJIbHON KPOHOU U CHIIBHBIM POCTOM [2]. Y HEKOTOPBIX COPTOB C IIHPO-
KOI KpOHOI, OCOOEHHO y CIUBBI PYCCKOH, MPOBOAHUK YK€ Iocie o0pa3o-
BaHMS BETBEH INEPBOTrO sipyca OTKIOHSAETCS, W AEPEBO HE MMEET XOPOIIO
BBIpa)kKeHHOTO Juzepa [3].

[TnomoHOCHT ciMBa Kak HAa OJHOJNETHHX MOOErax MpeablayIiero roja,
TaKk ¥ Ha 00pacTaloUMX BETOYKAX Pa3lIMYHOTO TUIA — IIIOPIAX 0 5 CM U
OYKEeTHBIX BETOUKaxX JUIMHOH 10 1 cm. OOpacTaromue BETOYKH Ha TIOJ0HO-
CSIIUX JEPEBBAX 3aKaHYMBAIOTCS BETCTATHBHON MOYKOH, a OOKOBBIE MTOYKH
y HHX LBeTKOBbIe. Ecin Ha oOpacTraromux BETOYKaX BEereTaTHBHAs ITOYKa
OTCYTCTBYET, TO OHH OTMHPAIOT IIOCJIC OKOHYAaHUs Bererannd. MHOroieT-
HHE 00pacTarole BETOUKH Pa3BETBIIIOTCS, 00pa3yst INIOAOHOCSIIYIO BETKY.

HemanoBakHBIM SIBIISIETCSI 3HAHUE COPTOB CEJICKIMU APYrux crpaH. Ha-
npuMep, IMPEACTaBICHHBIE COPTa CJIMBBI JOMAIIHEH ObUIM BKIIIOYEHBI B
Tocpeectp benapycu [5, 6].

o Komera. Copt cenexiuu KpbIMCKOH OINBITHO-CEIEKITMOHHOW CTAaHIIUN
BHUUP. [JocrouHcTBa copTa: OYEHb paHHEE CO3PEBAHME IUIOAOB, CKOPO-
IUTOAHOCTH JI€PEBHEB.

e Mapa. Copt BeiBeneH B MHctutyte mnonosoacrea HAH benapycu.
Pexomennyercs BelpamuBath B benapycu, Poccun, Jlutse u JlatBuu. Jloc-
TOWHCTBA COpPTa: 3MMOCTOMKOCTH, BBICOKAsl YPOXKaHHOCTb M CKOPOILUIOJ-
HOCTb.

e Haiinena. Copr coBmecTtHON cenekuuu KpbIMCKOM — OnBITHO-
cenekimonnoit cranuuu BHUWP u Muactutyta nmnogoBoactea HAH bena-
pycu.JIocToMHCTBa copTa: CKOPOIUIOJHOCTb, BBICOKAs YPOXKAWHOCTb, XO-
potiee Ka4ecTBO IUIO/I0B.

e Acanoga. Copr BeiBefeH B MHcTHTyTe mnonoBoacTBa HAH benapycu.
JlocTonHCTBa COpTa: BBICOKAsI 3MMOCTOMKOCTB, PAHHUI CPOK CO3pEBaHMUS,
YHHBEpCcaJbHbIE KaUeCTBa IIOIO0B.

o HoBBIli COpT cMBBI AoManTHe Berrepka Genopycckast — CKOpPOILIO-
HBII ¥ BBICOKONPOJYKTUBHBIN. B mnopoHomenue BcTynaeT Ha 2-if rog mo-
cJle TocaaKd, a Ha 3-i roJ JaeT HMOJTHOBECHBIN ypokail. Llgerer B cpemgnue
cpoku. Camomnojes. IloTeHnuansHas yposkallHOCTb C JiepeBa COCTaBIISET
62 xr/mepena (40 1/ra). OTnudaercs KPYIMHBIMY TIJI0JJaMH, BEICOKHX BKYCO-
BBIX KauyecTB (JIerycTallMOHHAs OLIEHKA IUI00B cocTasiseT 4,3 Oanna), co-
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Jepkanne cyxoro BemiectBa — 13,1 %, caxapoB — 6 %, (eHOTBHBIX Be-
mectB — 219 mr/100 r. Bueapenue B nponsBoacTBoO copta Benrepka Gerno-
pycckasi 00OTaTHUT IUIOJOBO-STONHBIA PBIHOK BBICOKOKaYECTBEHHOW IpO-
JYKLIHAEH.

E>keromHo cirBa MPOXOAHT MUKI (PU3HOIOTHIECKUX M OMOXUMIYECKUX
NIpeBpaIleHNH, CBI3aHHBIX C POCTOM M pa3BuUTHEM. OCOOCHHOCTH MPOXO0XK-
JIeHHUS TOAWYHOTO IMKIJIA Pa3BHTHS OINPENCIIIOT U (GOPMHUPOBAHUE TAKHX
BAJKHEHIIIMX CBOMCTB COPTOB M BUJOB CJIMBBI, KAK 3UMOCTOMKOCTb U 3aCy-
X0yCTOWYNBOCTH [3]. B MpoM3BOACTBEHHBIX MOCanKax 0ojiee IICHHBIMU SIB-
JISIOTCS TTO3AHOIBETYIIME COPTa, TaK KaK OHM MEHbIIE NMOBPEXKIAIOTCS Be-
CEHHHMH 3aMOPO3KaMHU.

B nocnennue ronsl HaOM0qaeTCS TEHICHIUS CHU)KEHHS 00beMa MPOU3-
BOJICTBA ATHX IEHHBIX IDIOAOBHIX KYIBTYP, OCHOBHOW MPUYWHON KOTOPOH
SIBIISICTCA YXYALICHHUE MTOTOTHO-KIMMATHUECKUX YCIIOBHH M ciabast ycToii-
YHBOCTH BBIPAIIMBAEMBIX COPTOB K 3THUM YCIOBHAM. B HacTosmmee Bpems
OYEBHIHA HEOOXOMUMOCTh CO3IaHUS M BBIACICHHS HOBBIX COPTOB, OTIIH-
YAIOUIMXCSl YCTOMYMBOCTBIO K KOMIUIEKCY HEOJaronpusTHBIX (aKTOpOB
cpensl. Ha ceromHsIHUA JEHB CYIIECTBYIOT OTpabOTaHHBIE METOIUKU
OIIEHKH COPTOB, OCHOBaHHBIE Yallle Ha Pe3y/IbTaTax MOJI€BOr0 MOHUTOPHHTA
U MOJETBHBIX Ja0OpaTopHBIX mccienoBanuii [1, 2, 3, 4]. Oxgnako B cTpec-
COBBIX YCJIOBHSAX BBIPAIIMBAHUS MHOTOJIETHUX KYJIBTYp HEOOXOAWMBI HO-
BBIC TTOAXOJBI K M3yUCHHIO IIOJJOBOTO PACTCHHUS, OCHOBAHHBIC HA BHYTPEH-
HUX TIPOIeccax, OJHUM M3 TOKa3zaTesiel KOTOPBIX ABISAETCS KOJIHMYECTBEH-
HOE COJICp)KaHWE PA3IUYHBIX OMOXUMHYCCKUX BEIIECTB. 3aKOHOMEPHOCTH
M3MEHEeHHs OMOXMMHUYECKUX TOKa3aTesel, Ha Halll B3IVISA, IO3BOJIAT IIUpe
U3Yy4YUTh MPOLECC aJanTaliil MHOTOJIETHUX PACTEHUI K pa3IMuHBIM CTpec-
cam [1, 3]. TTooTomMy M3ydeHHE OMOXMMHUYECKUX OCOOCHHOCTEH KOCTOYKO-
BBIX KYJNbTYp (Ha IpUMepe CIUBHI) IS pa3paOOTKH HOBBIX IOAXOJOB K
OIIEHKE YCTOIYMBOCTH COPTOB K CTpPECcCOpaM CpPEIbl SBISIETCS OYCHb BaXK-
HBIM.

I'ogu4HbIH UK pa3BUTHA IJIOJOBOTO PACTEHHS, B TOM YHCIIE U CIIHBEI,
COIIPOBOXKJAETCS IHPOKUM CIIEKTPOM 00pa3yeMbIX MPH 3TOM COEIUHEHHH,
OTIpe/IeIeHHON 3aKOHOMEPHOCTBIO MX M3MEHEHUS IPH BO3IEHCTBHH HeOIa-
ronpuaTHBIX (hakTopoB cpensl. ConaeprkaHue MOHOB METAJUIOB B Ipoliecce
BETETAINH CIIMBBI MOXKET CIYXHUTh KIIOUOM K PACKPBITHIO IIPOIIECCa aaarl-
TaldU K YCIIOBUSIM cpeibl. AHAIN3 JUHAMHKA HOHOB METAJJIOB B Berera-
THUBHBIX OpraHax HeceT MH(popMaIio 00 H3MEHEHNH BHYTPEHHHX IIPOIIEC-
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COB B TOAWYHOM LMKJIC PAa3BUTHA CIMBBI. Pe3ynbTaThl MOKa3bIBAIOT BBICO-
KOE COZIep’KaHue Kalusi B TEYCHUE TOJUYHOTO LUKIJIA Pa3BUTHUS B OJHOJET-
HHUX To0erax BceX M3ydaeMbIX COPTOB ciuBbIL. [Ipn 3TOM conepikaHue Ha-
TpHs, MarHusl M Kajblys ObUIO 3HAUUTENBHO HIKE. Tak, comepaHue mar-
HUS B cpepHeM gocturano 439,9 mr/kr, kampuus — 397,7 MI/Kr u Maraus —
164,6 mr/kr. OnHaKO KOJIMYECTBEHHOE CO/IEPKAHUE KallUsl B TCUCHHE BEre-
Taruu ((peBpaIb—aBrycT) W3MEHsUIoch oT 286,2 1o 2563,5 Mr/kr, 9T0 CBU-
JIETENILCTBYET O ero 0ojee aKTHMBHOM YYacTHU B OMOXMMHYECKHX IPOIEC-
cax, B TOM YHCJEC B 3aBUCHMOCTH OT ()CHOJIOTHMYECKOHW (a3bl U B MEPUOT
Bo3aelicTeus ctpeccos. Tak, B ¢eBpase — 310 orrenenu 10 +15 °C, peskoe
HOXOJIOJ[aHHE WM IOHIKEHHIE TeMIlepaTypsl Bo3ayxa 10 —15 °C. B urone u
aBTyCTe — 3TO 3acyXa M SKCTPEMaJbHO BBICOKHE TEMIIEPATYphl BO3IYyXa,
Jocturaromue B cpeareM B nociaeauue roasl +30 °C. ITo mony4eHHsIM pe-
3yJIbTaTaM, HU3KHM COJCpKaHHE Kallisl B OZHOJETHHUX NPHPOCTaX OBUIO B
MIEpUO/1 BEIHYK/ICHHOTO MOKOs ((heBpalib), KOTr/la CHHKEHa MeTaboIndecKast
aKTHBHOCTH pacTeHUH. BBICOKMM conep)kaHue 3TOro 3IeMeHTa OBIIo B HIO-
Jie ¥ aBrycTe, T. €. B IIEPUO/] IPOTEKaHUsI OCHOBHBIX UIS IUIOJIOBOTO pacTe-
HUS (QeHoda3 — ¢a3el co3peBaHUS IUIOMOB M (POPMHPOBAHUS I[BETKOBBIX
MOYEK, COBIAJAIONINX, KaK OTMEYAIOCh BBILIE, C TIEPUOJIOM TEPMHUUECKOTO
crpecc [4].

PesynbraThl MccIeOBaHUM MTOKA3ajH, YTO JUHAMHKA KaJIUSl TECHO CBsI-
3aHa C OIpe/AEIeHHOW (a30il pa3BUTHS PACTCHUH CIMBBI M BO3JEHCTBHEM
Ha pacTeHUs HeOIarompuaATHBIX (paxkTopoB cpeabl. OgHON U3 GopM OTBET-
HOHN peakLUM CIMBBI Ha CTPECC SIBIIIETCS MHTETPABbHBIN MOKA3aTeNb KOJIH-
YECTBEHHOT'O COJEPIKAHMUS KaJusl, BEIMYMHA KOTOPOTO CHHKAETCS MJIM YBe-
JIMYMBAETCS I0CJe BO3ACHCTBUS HeOsaronpusaTHoOro Qakropa. [luHammuka
HATpHs, MarHus M KaJblKs B 1T00erax B rOJAWYHOM ILUKIIE PA3BUTHS CIHMBBI
Obl1a HecylecTBeHHOM. Tak, He3HaUNTEeNbHBIM UK MarHust (461,0 Mr/kr) u
Kanpims (427,5 Mr/kr) otMedancst B peBpase, HATpUsl U MarHus (COOTBeT-
cTBeHHO 357,6 u 374,6 mr/kr) — B urone. B npyrue ¢eHonornyeckue dassl
Pa3BUTHUSI PACTEHHI PE3KUX KOJIEOAHUIA 110 COJCPKAHUIO ITHX AIEMEHTOB
He oTMeueHO. He BBIIBICHO TaKke OINpeereHHOH 3aKOHOMEPHOCTH B U3-
MEHEHHH COJICpPXKaHMsI MOHOB 3TUX METAJJIOB B 3aBUCHMOCTH OT YCJIOBHH.
OTO 1aeT OCHOBaHWE NPEAIOI0KHTh, YTO KOJIMYECTBEHHOE COJAEpIKaHUE
HMOHOB HATPHS, MarHusi U KaJlblUs B TKAHIX PAaCTEHHsS MEHbIIE CBS3aHO C
ajanraiueil pacTeHHi CIMBBI K TOMY WJIM HHOMY CTPECCy B Ipolecce Bere-
TaIlMK B CPAaBHEHUH C COJEP)KaHUEM HOHOB Kaus [2, 4].

[MonyueHHble pe3ysbTaThl SBISIOTCS IPEIBAPUTEIBHBIMH, OJJHAKO OHHU
pACIIMPAIOT HAIIN 3HAHUS O MPUPOJE M3MEHEHUs] OMOXMMHYECKUX COCHH-
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HEHUI B BETETATHBHBIX OPTaHAX MHOTOJIETHETO PAacTEHHS B IPOIECCE POC-
Ta, pa3BUTUSA U (POPMHUPOBAHMS ypOXKasi W JAIOT MPEIIOCHUIKK sl paspa-
OOTKM HOBBIX IOJIXOJOB K OIICHKE YCTOWYNBOCTH COPTOB CIMBBI U KyIbTY-
PHI B IIEJIOM.
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ATPOITPOU3BO/JICTBEHHAS I'PYIIIINPOBKA T1OYB

IO UX MPUTOJHOCTHU AJIsI BO3JAEJBIBAHUSA
CEJbCKOXO3SMCTBEHHBIX KYJIbTYP

Bborukos U. B., Koamakos U. 10.

Pykosooumenv — Munuenxo T. 3., kano. c.-x. Hayk, doyenm

YO «benopycckas TOCyJapCTBCHHAS CEITLCKOX03SIICTBEHHAST aKaICMUSD»,
r. 'opku, Pecniy6nuka benapychb

Arponpou3BOACTBEHHAs TPYIIHPOBKA IOYB CHOCOOCTBYeT Hambolee
3¢ peKTHBHOMY MX HCITOJIb30BAHMIO TIPU PEIIEHUH TMPAKTHUECKUX BOTIPOCOB
CEIBLCKOr0 XO35IMCTBA.
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Jnst 6osee ynoOHOTO MCIONB30BAaHHS MATEPHATIOB IOYBCHHBIX HCCIIE-
JoBaHUH TpeOyeTcss 00beJMHEHNE TIOUB B arpOIPOU3BOICTBEHHBIE TPYIIIIHI,
a TakXe TPYNIMPOBKA UX MO CTENEHU IMPUTOJHOCTH AJS BO3CNIBIBAHUS
OTACTBHBIX KYNbTYpP, TaK KaK IO CBOMM OHOJIOTHYECKHM OCOOCHHOCTAM U
OTHOIIEHUIO K IOYBEHHBIM YCIOBHUSM IOCJEIHUE CYILECTBEHHO pa3iuya-
I0TCSl.

Hcxozst 13 HOBBIX NaHHBIX O COBPEMEHHOM KOJIMYECTBEHHOM M KadecT-
BEHHOM COCTOSIHMU ITOYBEHHOT'O MOKPOBA MAXOTHBIX 3€MeNb U UX IMPOU3BO-
JUTENILHOM CIOCOOHOCTH, O00IIas arponpoW3BOACTBEHHAs TPYNIHPOBKa
II0YB B HACTOAIIEE BpeMsI BKIIIOYAeT 15 arporpyIm, Mo KOTOPBIM IIPHBOIUT-
Cs1 OIIEHKA IO CTENEHSAM MPUTOTHOCTH (Hanbosiee MPUTOIHBIE, IPUTOAHBIE,
MAaJIOIPUTO/IHbIE, HEIIPUIOAHbIE) IS 16 CelnbCKOXO3SHCTBEHHBIX KYJIBTYP
[1,2,3,4].

Bce naxotnsie noussl B CYII «IIuHCKOpEBATPO» MOXKHO pa3feinTh HA
7 arpoIpou3BOJICTBCHHBIX rpymn. HanOompliyoo Iiomanb 3aHuMaet 12-s
rpynna — 671,77 ra, B KOTOpYIO BXOAST 14 MOYBEHHBIX Pa3HOBHIHOCTEH.
Haumenpiyto miomans 3anuMaet 4-s1 rpynmna — 26,01 ra, B KOTOpyto BXO-
IUT | moYBEHHas Pa3HOBHIHOCTH. B 14-10 Tpymiy BXOZAT 2 pa3sHOBUIHO-
CTH, KOTOphle B cymMme 3aHuMaioT 47,18 ra. 10-1 rpynma 3aHHMMaeT
194,24 ra u cocTouT U3 5 pazHOBUAHOCTEH. B §-f0 Tpymmy BXonaT 4 pa3Ho-
BHUJIHOCTH W OHM 3aHMMAIOT 377,3 ra. 3-1 rpynmna cOCTOUT U3 3 pasHOBUI-
HOCTeM ¢ o0mielt ionansto 104,56 ra. 6-s rpynmna BKIrO4aeT B ce0s 5 mou-
BEHHBIX Pa3HOBHIHOCTEH, Tuiomiapo 343,5 ra (puc. 1) [5].

Ha ocHoBe 00miei arponpon3BOACTBEHHON IPYIIITMPOBKH MOKHO BBIJIE-
JIUTH IUIONIAAX TOYB MPUTOAHBIC JJIS BO3JENBIBAHUS CEIbCKOXO3AHCTBEH-
HBIX KyJBTYP.

Jns Bo3nensiBanus oBca npuroansl 830,48 ra; sumens — 783,3 ra; MHO-
TOJIETHHUX 3JIAKOBBIX TpaB — 644,35 ra; sipoBo# mmeHutsr — 623,18 ra; me-
mowmky — 378,8 ra; kiesepa u ropoxa — 312,38 ra; Buku — 218,76 ra; o3u-
Mot pxu — 207,18 ra; o3uMoro TpuTHKane u Kykypyssl — 186,13 ra; mromnu-
Ha u Kaprodens — 160,12 ra; o3uMoN HIIEHUIIBI, CaXapHOW CBEKIBI, 6000-
BO-3JIaKOBOM CMeCH, parica u jJpbHa — 26,01 ra.
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VJIK 634.75:637.051

BUOXUMHYECKHUI COCTAB U IMMUTATEJbHAS LIEHHOCTD
3EMJISIHUKH CAJIOBOM

Bacuiabesa JI. A.

Hayunwvui pyxogooumens — Kosanéea H. B., kano. c.-x. Hayk, 0oyenm

YO «benopycckas ToCyJapCTBEHHAS CEITbCKOXO3SICTBEHHAS aKaICMUS»,

r. opku, Pecriyoinika benapych

Sromel pacpocTpaHEHBI MOBCEMECTHO, BCTPEYAIOTCS B BUAC KYIBTYp-
HBIX ¥ quKopacTymux (opM. bemapyck nmeer 0JIaronpusATHBIC MOYBEHHO-
KIIMMATUYECKHE YCIOBUS JIsl BO3/AETBIBAHUS OOJBIIMHCTBA STOIHBIX KYJb-
Typ, OCHOBHBIMH W3 KOTOPBIX SIBISIOTCS 3EMJISTHHKA CaJoBasi, CMOPOIUHA
YyepHas M KpacHas, MaJIiHa, KPbDKOBHUK, €KEBUKA. SITOJbI UCTONB3YIOT B
CBEXKEM BHUJIE, 3aMOPAKHUBAIOT, CYIIAT, OHHU SIBJSIFOTCS CHIPhEM JJIsi KOHIHU-
TEPCKOH, KOHCEPBHON, BUHOICTHUCCKON TIPOMBIIIICHHOCTH.

Kny6nuka, camoBast 3eMJISTHIKA — OY€HBb BKyCHBIC ATOABL. OTHAKO KpoMe
9TOT0 OHM O0JIAJIAI0T MHOYKECTBOM IIEHHBIX CBOWMCTB, YTO JI€JaeT UX MOJe3-
HBIMHU TACTHYECKIMH TPOTYKTAMHU.

Brnaromaps rapMOHUYHOMY COYETAHUIO CaXapoB M KUCIIOT, HEKHOH M-
KOTH, JIETKOH YyCBOSEMOCTH NHTATEIbHBIX BEIIECTB, STOJbl 3EMIISTHUKH
MIPEACTABISAIOT OOJBIIYIO IIEHHOCTh KaK MPOIYKT TUETUIYECKOTO MUTAHUSI.

Kanopuiinocts cocraBnsier Bcero 40 kkan Ha 100 r. Xumuyeckuit co-
CTaB CBEXUX fAT0A B cpenHeM (B % mo macce): 86—90 % Bomer, 10-13,0 —
cyxux Bemects, 0,5-1,0 3o0mb1, 2,4-3,3 riaroko3sl, 2,6—3,8 dpykrossr, 0,2—
0,8 caxapossl (cymma Bcex caxapoB — 6-8 %), 0,8-1,3 % opraHnueckux
kuciot, 0,9-1,2 % azoructeix BemecTs, 1,0—1,7 % mekrunoBbIX, 0,16-0,25
QyOWIBHBIX, 8 TaKKe aHTOIMAHEL, d(UpHOE Macio, (praBoHOHUIBI (KBEpIIC-
THUH, KBEPIWUTPHH), HOA, MHHEpaJbHBIE COJHM MarHus, skeinesa, Qocdopa,
KaIbIIMs U MHOTO BUTaMHHOB: BUTaMuH C, BUTamMuHbl Tpynmsel B (B;, By,
By, Bg). Caxapa npencraBiieHbl B OCHOBHOM TJIFOKO30H, caxapo30il 1 Gppyk-
To30i. M3 opraHWdeckux KHCIOT MpeoOsagaeT numoHHas. Kpome Ttoro,
TIJI0/TBI 3EMIISTHUKH COJIEPKAT SI0J0YHYI0, XHHHYIO, CATHIIMIIOBYI0, dochop-
HYIO KUCJIOTBI, IPU CO3PEBAHUHU TOSIBIISIETCS SIHTApHAsl, CJIEbl IIMKUMOBOU
Y TJIMKOJIEBOM KUCTIOT.

Bce 31n BemiecTBa UrparT BaXXKHYIO (DH3MOIIOTHYECKYIO POJh B 0OMeHe
BewecTB. [1o KomuuecTBy >kese3a 3eMIISIHUKA 3aHUMAeT MEPBOE MECTO cpe-
I wioaoB u saroj. Oco0o clieayeT OTMETUTh BUTaMUH By (donmeBas ku-
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CJI0Ta), KOTOPBI CIIOCOOCTBYET BBIBOAY M3 OpTaHW3Ma PaTHOAKTHBHOTO
CTPOHIASA W KOOanbTa y OOJBHBIX JICHKEMHEH M JIFOJCH, MOJIBEPIIIUXCS
PaJIMOAKTUBHOMY BO3JCHCTBUIO. YTHOTPEOJICHHE CBEKUX STOJ TOBBIIIACT
paboTOCIOCOOHOCTh W BBIHOCIMBOCTB, yIydmaeT paboTy cepama. Srosmsr
YTOJIIOT JKaXIy, BO30YXKIAIOT amleTUT, YAYYIIAIOT MHUIICBApCHUE, Hes-
TEIBHOCTh TIOYEK W OPTaHOB JAbIXaHHA. MIX MCHONB3YIOT NpU JIEYCHUH HEB-
pacTeHuH, OECCOHHUIIBI, THUIEPTOHHYECKON OOJIE3HHU, aTEpOCKIepo3a, s3-
BEHHOU OOJIE3HM XeNMyaKa W ABCHAANATHUIICPCTHOW KHIIKH, 3aII0POB, IO-
narpel. [Tone3Ha 3eMIITHUKA MPH 3a00JIeBaHUSIX MOYEK U MOUYCKUCIIOM JHa-
Te3e, HAPYIICHUAX COJEBOr0 OOMeHa. DTO pacTeHHE BBICOKO IEHUTCS Kak
MTOMBUTAMUHHOE CPEJICTBO TPH aBUTAMHHO3aX M HApYIICHHH OOMEHA Be-
LIECTB, IIPH caxapHOM JradeTre, OKUpeHUH, GypyHKyIese, 300e u paxute. B
BHIC KaIIUIIbl, HAHECCHHOH TOHKUM CIJI0OEM Ha MapJIo, HCIOIB3YIOT B Kade-
CTBE MPUMOYEK K YJacCTKaM, OPAKCHHBIM 3K3eMOMH, MEJIKUM paHaM. B Ha-
POIHON MENUIMHE C MABHHUX IOP CBEXYI 3€MIITHUKY YMOTPEOJSUTH Kak
ne4eOHOe CPEeACTBO MPU TacTPUTaX, KaMHSIX B MOYKaX, MEYEHHU, AuadeTe,
momarpe. OCOOCHHO TOJIe3HA 3eMITHUKA TIPU MaJIOKpoBHHU. biaromaps co-
Jep>KaHUI0 BUTaMUHA By 1 MUKPOARJIEMEHTOB STOABI 00Iaal0T KPOBETBOP-
HbIMH cBoicTBaMU. C nedueOHOM 1eNbI0 MPUMEHSIIOT He TOJIBKO STOJIbI, HO H
JUCTBS, peke KOPHEBUINA 3eMIISTHUKH. JIUCThsI COOMPAIOT B MEPHOJ IBETE-
HUs1, KOPHEBHIIA BBIKAIBIBAIOT OCEHBI0. HacToM MII0/10B U JMCTHEB UCTIOTb-
3YIOT KaK JUYPETHYSCKOE M TIOTOTOHHOE CPEICTBO, MPU MPOCTYIHBIX 3a00-
neBaHuAX W aHemud. OTBap SATOJ M JIHCTHEB MPUHUMAIOT MIPH HAPYIICHUSIX
oOMeHa BemiecTB (B TOM YHCIIC W TPHU CaXapHOM auadeTe), MpH JICYCHUU
MO/Iarpbl, KAMHEW B MOYKaX W MEYCHH, 3a00JIEBaHUSX MOYEBOTO ITY3BIPSI.
JJis JIe4eHns THIIEPTOHNYIECKOM OOJIC3HH IMOJIC3HO NMPUHUMATh HACTOH JIH-
CTheB 3eMJISIHUKU. 11 31O 1enau 20 T cyXoro M3Meab4eHHOI'O ChIpbsl Ha-
cTauBaloT 2 Jaca B | cTakaHe KHUITSTKA, MPOIEKHUBAIOT U TMHIOT 10 1 cTOMO-
BOi Jo)kke 3—4 pasza B JeHb. B kauecTBe 0OIIEYKPEIUISIONIErO CpeJcTBa
IIPU YMCTBEHHOM IIEPCYTOMJICHUH M MAJIIOKPOBUH MPHHUMAIOT OTBAp JIH-
CTheB 3eMITHUKH: 20 T CyXOro M3MeNIbYeHHOT'O ChIPhsS 3aluBaroOT |1 cTaka-
HOM TOpsiueit BOJbI U KUMATAT 5—10 MHHYT, TOCIie Yero HaCTauBaIOT B Te-
YeHHe 2 4acoB, MPOLIEKUBAIOT U MPUHUMAIOT 110 1 cT0JI0BOI n0XKe 3 pasza
B JcHb. lIpu 3a00NeBaHUSIX CEJIE3CHKH OTBAp JIMCTHEB MPHHUMAIOT TIO
1 cronoBoii noxke 3—4 pasza B AeHb. 1y BO30OYKIEHUS alleTHTa MPH JH-
TEPOKOJIUTE, SI3BCHHON OOJIC3HU JKENIyIKAa U (BCHAMUATHIICPCTHOW KHUIIKH
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HACTOH JIMCThEB 3€MIITHUKU THIOT TI0 | CTOJIOBOM JT0kKe 3—4 pa3a B JCHb.
OTOT xe HACTOM MoJe3eH B BUAE NPUMOUEK NPH KPOBOTOUAIIEM FeMOpPpOE.
[Tpu 3a00neBaHUSIX JKEITIEBBIBOASAIINX MyTEH TaKOW HACTON MPUHUMAIOT 110
1/2 crakana 3—4 pa3sa B aeHp 10 expl. [Ipn OpoHXHTE XOPOIIO ITOMOTAeT
OTBap JIMCTHEB M KOPHEBHI 3eMJSIHUKU. 20 T CYXOT0 M3MENIbYEHHOTO ChI-
Phsl 3aJIMBAIOT | cTaKaHOM ropsiuel BOJBI M KHIATAT 15 MHUHYT, 3aTeM Hpo-
LEKUBAIOT U JOBOJAT 00BEM KHIKOCTH A0 NEPBOHAYAIBHOTO KHIITICHOMH
Bozoil. [Ipunumarot 1o 1 cronoBoit noxxke 3—4 pasa B aeHb. OTBap JUCTHEB
U TUIOZIOB 3€MJISTHUKHU TIOMOTaeT MpH 3a00JIeBaHUSIX TI0YEK, MOYEBOTO ITy3bI-
psi, HOYHOM HeJep KaHUM MOYH M HCIIOIb3YETCs] KaK MOYETOHHOE CPEICTBO
TIpU HApYIIEHWU colieBoro oOomeHa. s »T1oit memm 20 T CyXOro M3MelNb-
YEHHOTO CBIPhsI 3aJMBAIOT | cTakaHOM ropsueif BoAsl M KUIATAT 5—10 mu-
HYT, 3aT€M HACTaWBaIOT B TCUCHUE 2 YaCOB, NIPOIEKHUBAIOT U TOBOIAT 00B-
€M KHJIKOCTH /10 IEPBOHAYAILHOrO KuIsiueHoi Boaou. IIstoT mo 1 cromo-
BOI JI0)KKe 3 pa3a B JeHb. [Ipu MouekaMeHHOW OoJIe3HH ¢ JIe4eOHOW U Mpo-
(UITAKTHYIECKON LeNIbI0, OCOOCHHO B NPENONEPAIMOHHOM IEpUOE, KOTIa
HE YCTAHOBJIEH THIl KaMHEH, MPUMEHSIOT HACTOH JIMCThEB 3eMITHUKH: 20 T
CYXOT0 U3MEJBYCHHOTO ChIPbS HACTaWBAIOT 2 4aca B | crakaHe KHUILITKA,
MIPOIEKUBAIOT U IBIOT 1O 1 CTOJIOBOH JIOXKKE 4 pa3a B ICHb.

Sronp! 3eMISTHUKH TIOJIE3HBI KaK OOJBHBIM, TaK M 3JJ0POBBIM JIFOISIM, a
ocobeHHo feTaM. OHAKO CclieAyeT MOMHUTH, YTO HE BCE MOTYT IOTPEOIATh
3eMIITHUKY B OONBIIMX KOMM4YecTBax 0e3 moOodHbIX 3(h(eKxToB. Y HEKOTO-
PBIX JIIOZEH ee IPUMEHCHNE MOJKET BBI3BaTh IOKPAaCHEHHE KOXKHBIX ITOKPO-
BOB, 3y, CIIlb, TOJIOBOKPY>KEHHUE, MTO3BIBBI K PBOTE U MacCy JIPyruX HENpH-
STHBIX OUIYLICHHH, KOTOPbIE IMPOXOMAT C TMpeKpalleHHeM YHOTpeOJIeHHs
SATOJI.

OHeprus (KaJOpUHHOCTb) UM aKKyMYJIHPYETCs B NUIIEBBIX BEIECT-
Bax (Oenkax, »kupax H yrieBojax). Ilmogsl comepkar caxapa (6-9,5 %),
JIMMOHHYIO, SI0JI0YHYIO, XMHHYIO, CaJMIIOBYI0, (ocdopHyro KHCIOTHI,
TIPY CO3PEBAHUM TOSIBIISIIOTCS SHTAPHAS, ClIe/bl ITMKMMOBOH U TIIMKOJIEBOM
kucyot; BuTaMuH C, MEKTHHOBbIC BEIECTBA, aHTOIMAHbI, KAPOTHH, 3(Up-
HOE MacJIo, cJie/ibl BUTaMUHa B; (yiaBoHONABI — KBEpLETHH, KBEPUUTPHH. B
JIUCTBHSIX HaWJIEHbI aCKOPOWHOBAS KHUCJIOTA, NYOWJIBHBIC BEIIECTBA, CIEIIBI
AIKAJIIOUIOB; B CEMEHAX — XeJie30. SIrojibl HCIOIb30BAINCH B IHIILY C JIPEB-
HEeWIINX BpeMeH U, Oiarojapsi HECpaBHEHHOMY apoMary M IPEBOCXOAHOMY
BKYCY SIBIISIFOTCS OJHUMH M3 CaMbIX JTIOOMMBIX sirof. IlotpeOHOCT B 3eM-
JSIHAKW YIOBIIETBOPSIETCSl €1ab0, XOTA KaKIOMY YEIOBEKYy HEOOXOAMMO
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YIOTpeONIATh B IO HE MEHee 2—3 KI' 3eMJITHHKH. L[eHHOCTh 3eMIITHHKH
COCTOMT TaKXKe B TOM, UTO OHa CO3peBaeT CPaBHUTENHHO paHO. Beneacraue
9TOr0 peHTabeNbHOCTh €€ BO3/AENBIBAHUS M OOECIEeYeHHOCTh cObITa Ha
PBIHKE OYEHb BHICOKH. PeHTa0emsHOCTh 0COOEHHO IMOBHIIIACTCS, Oaromgaps
MEXaHM3aIMU PYYHBIX PaboT, YTO, K COXKAJICHUIO, HE BCET/1a BOBMOXKHO Ha
HeOOJBIINX IJIAHTAMAX. 3EMIISTHUKA OBICTPO pPa3MHOKAETCS M YK€ Ha BTO-
poil ron maeT ypoxkail, KOTOpBIM HpHU XOPOLIEM YXOJAE COCTaBiseT 1—
1,5 kr/M’. B mepHOJI CO3PEBAHHS 3eMIISHUKH CBEKHE STOMBI JOIDKHBI KakK-
JIBIN IeHb BKJIIOUAThCS B pallMoOH, HAIlpUMep Ha 3aBTpaK AJs eTeH U B3poc-
JBIX — 3eMJITHAKA C MOJIOKOM. 3aMOpOXKEHHBIE STOAbI, MapMeJial, BapeHbE,
COK, HAJIMBKH W3 3€MJISTHUKH WM B COYETAHUHU C APYTUMH ATOAAMH — JCIIH-
KaTec B MEepHOJ], KOTJa HeT CBEXUX Arof. beicTpoe 3aMopakuBaHUE — TaK-
e BaKHBIH CIIOCO0 MPOUIEHHSI Ieproia NOTpeOIeHns 3eMITHIKHA. OHaKO
HE BCE COpTa MPHUIOAHBI UL 3TOrO crocoba KoHcepBHpOBaHUS. JIMCThs
3eMIIsIHUKH Ooratsl BuTaMuHOM C. PeMOHTaHTHas 3eMIITHHKA 0 BKYCY,
MUTATEJIbHBIM Ka4eCTBaM U JIeueOHBbIM CBOICTBaM MPEBOCXOAUT CaJ0BYIO.
Sronp! ee cOXpaHSIOT BKYC M apoMar JIECHOH 3eMIITHUKH, COJEep>KaT MHOTO
CYXUX BEIECTB.

KiyOHuka necHast, WM MOJyHHIIA, BCTpedaeTcsl B F0)KHOM yactu bena-
pycH. B omnnune ot 3eMIISIHUKM OHA MMEET CBETJIO-3€JIEHBIE JINCThS, CHIIb-
HO MOPIIMHHUCTHIE U TYCTO OITyIICHHbIE BoockaMH. 111o1pl KpyTiHEe, YeM y
JIECHOM 3eMJISTHHKH, COYHBIE, OYE€Hb HEXHBIE, ITPOJOJITOBATO-OKPYIJIBIE, C
COJIHEYHOH CTOPOHBI TEMHO-(HOJIETOBBIE, C TEHEBOH—3€JIeHOBaTHIE, 00a-
JIAl0T TIPEKPacHBIMH BKYCOBBIMH KaueCTBAaMH M CHEHU(PUIECKUM MYCKyC-
HBIM apoMaToM. B KynmbpTypy KiIyOHHKa BBEIEHA JaBHO, HO COPTHMEHT OT-
pannuen. K nambonee pacrnpocTpaHeHHBIM copTam oTHocsTcs lllmaHka n
MunaHckast, 3eMISTHUYHO-KITyOHMYHbIH Tnopun Hecrepka. Pactenus camo-
BOI1 KiITyOHMKH OoJiee 3MMOCTOMKH ¥ BIAroidroOuBeL. [IpoMbIIuIeHHOTO 3HA-
YeHUs! KIIyOHHMKa He MOJIydiiia M3-32 HU3KOH ypOXXaWHOCTH, MEJNKHX U He-
TPaHCIIOPTAOEIBbHBIX SIT0Jl. MICHONB3yIoT B CBEXKEM BHUJIE U JUII BapKH Bape-
HBSL.
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BUOJIOTHYECKAS POJIb 1 ATPOXUMHUYECKHE ACIIEKTbI
BBIPAIIMBAHUSI KUTAHCKOI KAITYCTbI

BepeBkun B. C.

Hayunwvui pyxosooumens — Muponuukoea H. B., 3a8. 1abopamopueli

YO «benopycckas rocyJapCTBEHHAs CEIbCKOX03IHCTBCHHAS aKaAEMUsI»,

r. opku, Pecriyonika benapych

OBo1y sABJISAIOTCS OOTaTHIMU UCTOYHUKAMH BUTAMUHOB, MaKpO- U MHUK-
PORJIEMEHTOB, (UTOHLUIOB W MHOTHX APYIMX OHMOJIOTMYECKH aKTUBHBIX
BEIIECTB, B TOM YHCJIE aHTHOKCHAAHTOB, 33JCP)KUBAIONINX IIPOLECCH CTa-
peHUs, Pa3BUTHA MHOTHX 3a00JICBaHMI M MOBBIIIAIONINX WMMYHHUTET. B
CBSI3HU C 3TUM IOTPEOJICHHE OBOLIECH B ITMPOKOM ACCOPTHMEHTE U B TEUCHHE
KPYTJIOTO Tofa SBISIETCSI OCHOBOM 30pOBOro muTaHMA. M3 M3BECTHHIX B
mupe 1200 BuzoB oBoLIeH y Hac BbIpamuBaroTcsa okoio 40 Bunos. [Ipuuem
85 % npoM3BOIUMBIX OBOLIEH HPUXOJUTCS HA 5 KyJIbTYp (TOMAT, JIyK, MOP-
KOBB, OTypel] U OelnoKkoyaHHas KamycTa). OTO CBHIETEIbCTBYET O TOM, YTO
JUIS TOCTHDKEHUS TIOJTHOIICHHOTO IUTAHUs HaceJIeHNs Hallel CTpaHbl He0O-
XOIMMO PACUIMPUTh aCCOPTUMEHT BBIPAIIMBAEMBIX OBOIIHBIX KYIBTYp U
MIPOAJIUTH CPOKHU UX MOTPEOICHHUS.

K rpynme oBomiei ¢ MOBBIIIEHHBIM COJAEp)KaHHEM OHOJIOTHYECKH aK-
TUBHBIX BEIECTB OTHOCATCS pacTeHusi M3 cemeiictBa Brassicaceae (Kamy-
ctHbIe). Cpenu HUX 0c000e MEecTO 3aHMMAeT KUTaHCKas JIMCTOBAs KaIycTa,
OTIIMYAIOMIASICSL XOJIOOCTOHKOCTBIO, CKOPOCIIENOCThIO, BBEICOKOH YposKaii-
HOCTBIO M BBICOKHMM COJIEPXKAHHEM ITUTATEIbHBIX BEIIECTB. JTa Kalrycra
MaJl0o 3HaKOMa HaceJeHHIO Hamredl crpaHsl. MHTpomykums ee Hawanmachk
JMIIb B MOCIEIHEM JECATUIETUU. BHenpeHue 3ToM LIeHHOW KyIbTyphl B
OBOIIECBOACTBO PECIYOINKH SIBIISIETCS] OJTHOW M3 BaXKHBIX 3a/1a4 CEIBCKOXO-
35IICTBEHHOM HayKH U IIPOU3BOJICTBA.

Kuraiickas kamycra npencTtaBisieT co00W CaMOCTOSTENbHBIN OoTaHM4Ie-
ckmii Buj Brassica chinensis L. BOCTOYHOa3MaTCKOTO MPOUCXOXKIEHUS U
OTHOCHTCS] K CME@XHOMY BUy Brassica oleracea L. poxy Brassica u cemeii-
ctBy KamyctHsle (Brassicacea). Kamycra kuraiickast — 3T0 0{HO- WJIM JBYX-
JIETHEE pacTeHHe, UMeEIollee TPH Pa3sHOBUAHOCTU. B mpenenax Buma ume-
10TCsI (DOPMBI: JINCTOBBIE, TOJIyKOUYAHHBIE C OTKPHITON BEpPIINHOM, THITHIHO-
KOYaHHBIC W C NHMpaMUIAIBHON (opmoil. Hanbonpinylo neHHOCTH Hpea-
CTaBJISIOT JIUCTOBBIE (OpMBI. KuTalickas qucTOBasi Kalycra — OJHOJIETHEE,
oueHb ckopocnenoe (20-50 mueit) pactenune. OHa oOpa3yeT HEOONBIION
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crebenb U PO3eTKY JHCThEB BBIcOTOW 15-50 cm m mmamerpom 20-50 cwm.
JIMCTBSI ¢ TOJICTBIMU MSICHCTBIMH YEPEIIKaMH, BBITYKIIBIE C HHXKHEH CTOpPO-
HBI, C OENBIM WM 3€JICHBIM M, HHOTAA C BOCKOBBIM HAJIETOM. Y OTIENIBHBIX
(hopM MOTYT OBITh M TOHKHE YE€PEIIKH. JINCThs HEOITyIIEHHBIE, TTaKHIE HITH
Iy3bIpYaThie CO B3AYTHAMH, OKpYTJIbIe M 00paTHO SHIEBUHbIE, X OKpacKa
BapbUpPYET OT OeJIol 10 TEMHO- M CHHE-3€JIeHOH.

Kanycra kuraiickas mpeacraBisier coOOW MPSIMOCTOSYYIO PO3ETKY JIH-
ctbeB ¢ auamerpom 20—40 cum (puc. 1). JIucTbs y Hee ABYX TUIIOB: Ha OENbIX
WM Ha 3eJIeHBIX uepenikax. KouaHa oHa He gaeT. OTa KamycTa O4eHb XOJ0-
JIOCTOMKa, MaJIO MOPaXXaeTcs BPEAUTENIMH (M3-32 3(UPHBIX Macel) H OYeHb
cKopocIienasi — Cpok co3peBanus 50 qHei.

Puc. 1. Kuraiickas nucroBas Kamycra

IlenHOCTh KMTAHCKOW KamyCThl 3aKJIFOYAETCS B TOM, YTO €€ MOKHO BbI-
pammBaTh KPyTriblid TO M B OTKPHITOM, U B 3aIIMIIEHHOM rpyHTe. OHa 60-
rata KapoTHHOM, BuTamuHamu A, B, B,, PP, a Buramuna C B Hell B ABa pa3a
OoJblie, YeM B IpyTHX KamycTax. ECTh B HEl jkele30 W IPyrue MHKpO3JIe-
MeHTHI. M3 opraHmyecKkux KHUCIOT mpeodiamaet iuMoHHas. OCHOBHOE T10-
JIe3HOE CBOMCTBO KUTAaHCKOM KalyCThl — BBICOKOE COZEpXaHUe JU3UHA, He-
3aMEHMMOM I Y€JI0BEYECKOTO OpraHu3Ma aMUHOKHUCIIOTHI, KOTOpask peAKo
BCTPEYAETCSl B OBOIIHBIX pacTeHUsX. JIM3UH OCHOBATEIbHO MOBBIIIAET CO-
MIPOTUBIISIEMOCTh OpraHU3Ma dYelloBeKa K 3a00JIeBaHUSIM M 00JaJaeT CIo-
COOHOCTBIO PACTBOPSATH UYKEPOJHBbIC OEIKH, MOTaNaoNie B KPOBbh Yello-
BEKa.

Kuraiickas xamycta (ITax Yoif) cTama BeIpamIiBaThCsi CPaBHUTEIHHO He-
JIABHO, XOTS MO MUILEBbIM U JEKAPCTBEHHBIM CBOHCTBAM OHA B HEKOTOPBIX
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ClTydasix TPEBOCXOAMT OeoKodaHHYyr0. M3-3a OTCYTCTBHSA BBIPaKEHHOTO
KOUYaHa ee 4acTo OTHOCAT K 3eJIeHbIM cajlataM. KopoTkuii cpok co3peBaHus
MIO3BOJISIET BBHIPAIIMBATE €€ B INIEHOYHBIX YKPBITHAX U B OTKPHITOM TPYHTE
KaK PaHHEJIETHIOI0 U OCEHHIOIO KYJIBTYDY.

CrnemyeT OTMETHTB, YTO KUTAHCKas JHUCTOBAs KallyCTa HE HAKaIIMBaeT
Gospioro kKosimuectsa HUTparoB. CozepKaHUe MX B aHAIM3HPYEMbIX 00-
pasmax coctaBmwio 759—-832 Mr/Kr, Toraa Kak IpeAeiabHO IOITycTUMas KOH-
uentpaus (I[IJJK) nans panHedl OenokoyaHHOW KamyCThl COCTaBHIIA
900 mr/kr. [Tpu HU3KOH KanopuitHocTH (350-500 kkan B 1 Kr) KuTaiickas
JIMCTOBad KallycTa 06nauaeT BBICOKUMU BKYCOBBIMU U J'Ie‘-le6HLIMI/I CBOMCT-
Bamu. OHa COAEPKUT MHOTO KJIETYATKH, KOTOpas yIydllaeT MOTOPHYIO
JEATEIbHOCTh KHIICYHUKA M OJarompHusATHO BIHSAET HA TOJIE3HYIO KHILIECY-
HYI0 MUKPOQJIOPY; CIIOCOOCTBYET BBIBEICHHIO M3 OpPraHu3Ma XOJeCTepHHa,
YTO WIPaeT BaXXHYIO POJb B MPO(QMIAKTHKE apTepruockiIepos3a. B Hell oOHa-
py’KeHa TapTaHOBasi KUCIOTA, KOTOpasi MPeNoTBpaIlaeT oxXHUpeHue. B atoii
KaIyCTe€ COAEPKUTCSI MHOTO aMHHOKHCIIOTHI JIM3HHA, CIHOCOOCTBYIOLIETO
ouniieHuro kpopu. Ona Oorata ButaMuHOM C, MOJU(CHONBHBIMUA COCIH-
HEHUSIMH, KOTOpBIE Hapsay ¢ KapOTHHOMIAMH, BUTaMuHOM E, Mukpoae-
MCHTaMU U JAPYTUMH BEUHICCTBAMU ABJIAIOTCA AKTHUBHBIMU aHTHOKCHJAHTa-
MU, 3aIIUIAIONIMU OPTaHU3M OT CBOOOJHOTO PaMKaIbHOTO OKHCIICHUS
OpraHMYecKuX BEIIECTB, OT OoJie3Heil M crapeHHs. YHoTpeOlieHHe KUTaii-
CKOW JIMCTOBOW KaIlyCThl IIOJIE3HO JIIOJIIM C 3a00JIeBaHMSAMH Cepred-
HO-COCY/IUCTOH M KEeTyZ0YHO-KHIIEIHOH CHCTEMBI.

Ota Kamycra yJaydilaeT MHUIEBapeHHE, OKa3bIBaeT MSTKOE CIaOUTeNb-
HOC }IeﬁCTBHe. Ee cox u TCPTHIC JIUCTbA HUCHOJIB3YIOT JIA JICYCHUSA JIU-
TEJIFHOTO HE3aKUBAIOINX S13B M 0’KOTOB.

Ha Kopeiickom nonyoctpose u B Kurae cyiiecTByeT oBepbe, 4To exe-
JTHEBHOE yNOTPEOJICHNE JIMCTOBOM KAIyCTHI CIIOCOOCTBYET COXPAaHEHHIO
3I0pOBbST U OOJPOCTH, Y/UIMHSET XU3Hb. KWTalickas IMCTOBas Kamycra
o0nasaeT TaKMMHU LEHHBIMH X035 {CTBEHHBIMH CBOHCTBAaMH, KaK CKOpOCIIe-
JIOCTh, XOJIOJOCTOMKOCTh M BBICOKAas ypo)KalHOCTh. Bo3nenbiBaHHE ee B
OTKPBITOM T'PYHTE MO3BOJIAET 00ECIEYNTh HACEICHHE BUTAMHHHOMN IPOIYK-
HHeﬁ B PaHHECBECCHHCC BPEMs, a B 3allIMIICHHOM I'PYHTC — B TCUCHHUC 3UMBI.
[MonyueHue ee paHHEil TOBapHOIl MPOAYKIMH BO3MOXXHO yiKe uepe3 3 He-
JIeTH TIoclie BCX0J0B. Ee mpoaykuuio youparoT npu Jiro0oi ctajinu pa3Bu-
THSI — OT IIPOPOCTKOB M JI0 Hayaja CTPEJIKOBaHUs pacTeHni. B 3uMHUX Ter-
JTHIAX OHA JACT YpOKail 5—7 Kr/M%, a B OTKPHITOM IPyHTE — 3—4 Kr/M’.

Kuralickast ncroBasi Kamycra HE CHMD)KAeT CBOEH NPOAYKTHBHOCTH B
YCIIOBUSIX TOBBIIICHHOTO PagWaliioHHOro (ona. OHAa NEpCHEKTUBHA IS

121



11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

BO3JIENBIBAHUSI B MECTaxX C INOBBILIEHHONW aHTPOIOI€HHON Harpys3koil, Tak
KaK He CKJIOHHA HAaKaIlJINBaTh TsDKEJbIE METaJUIbI.

HeoOxonnMo y4YWTHIBaTh, YTO BCIEACTBHE (OPMHPOBAHUS OOJIBIIOTO
ypokasi B KOPOTKMH NEpHOJ 3Ta KyJIbTypa XapaKTepU3yeTCs BBICOKUM
CPEIHECYTOYHBIM BBIHOCOM 3JIEMEHTOB MHHEPAIbHOrO mutaHus. IlosTomy
OHa HYXJaeTCsl BO BHECEHHH OoJiee BBICOKHX J103 YA0OpeHHi, 4yeM OenoKo-
YaHHas KalycTa, MOJ KOTOPYI0 PEKOMEHIYeTCs BHOCHTH: azora — 150-
240 kr/ra, pochopa — 120—150 kr/ra u kamust — 75—100 kr/ra, a Ha TYrOBBIX
moyBax: azota — 120-150 kr/ra, ¢ocopa — 120-150 kr/ra n xamms — 60—
100 xr/ra x. B.

Kpome Toro, ciemyer yduThIBaTh, Y4TO KamycTa — 3TO HHUTpodmiIbHOE
pacTteHue, u o0lIee a30THOE IHTaHUE CIIOCOOCTBYET (POPMHUPOBAHHUIO KPYII-
HBIX PACTCHUH, MOBHIIIAS OOIIYIO0 YPOKAHHOCTh. YUHUTHIBAasE KOPOTKHIA ITe-
PHOA BEereTanuy KUTAHCKOH JIMCTOBOI KaIyCThl, a30THBIC yIOOPEHUS TOA
Hee cJeJyeT BHOCUTD Iepeji TOCEBOM U B OJIHY HOAKOPMKY B (ha3e MosiBiie-
HUs 4-5 UCTEHEB.

Y60pKy pacTeHui KUTaWCKOM JTMCTOBOM KaIyCTHI JIy4Ille BCETO MPOBO-
JUTh PaHO YTPOM, B IIPOXJIATHOE BPEMsI, TOT/Ia PACTCHMS JOJIBIIE COXPAHIT
TOBapHBIN BUA. YOOpKa MPOBOAMUTCS IyTEM Cpe3a PacTEHWH Ha BBICOTE 2—
3 CM HaJ TOBEpXHOCTHIO TMOUYBHL. Cpe3aHHBIE PACTEHHs YKIAIbIBAIOT B
SIITUKA BEPTUKAJIBHO WM TOPU30HTAIBHO, BINIOTHYIO APYT K IPYTY, YKPBI-
Bas WX CBEPXY BIAKHBIM MaTepuajioM WIN IUIEHKOW. Bo3MmoxHa Taroke
yIaKOBKa CPEe3aHHBIX PACTEHHH B MAKeTHI, CETOUHYIO U Apyryto Tapy. Cob-
PaHHBIN ypoXail JIMCTOBOW KaIyCThl HE PEKOMEH/yeTCsl XPaHUTh JUINTEIb-
HOE BpeMsI U IIPU BBICOKOH TeMIepaType, 4TO MPUBOANUT K CHIDKEHHIO Kade-
cTBa mpoxyKuuu. JIncroBas KamycTa XOpOLIO cCOXpaHseTcs B TeueHue 3—4
JTHEW B 3aKPBHITON MOJIUATHICHOBOU Tape B XOJOAUILHUKE IIPU TEMIIEpaType
+4...+5°C.

KamycTy Ha IpOTS)KEHNU BCETO BEre€TAIllIOHHOTO MEPHO0/Ia MOBPEXKIAIOT
MHOTHE BPEIHTENN: KPECTOLBETHBIE OJIONIKH, T, KaIlyCTHbIE OENsIHKA 1
COBKa, KaIyCTHAsi MOJIb, TPHUIICHL. [103TOMy XUMHUUECKas 3aliTa KalyCThl —
OUYEeHb Ba)XKHBIH 3JIeMeHT TexHosorun. Ocoboe BHUMaHUE NPH BHIpAIIUBA-
HUW TEKUHCKOW KaIyCThl HEOOXOAWMO YAENSATh OOphOEe C BPEIUTEISIMH.
Omna cunbHee, YeM OCTaJbHbIE BHJIbI KaIlyCT, HOBPEXKIAETCS KPECTOLBETHON
Osomkoi. B cBsi3m ¢ 3THM 0co0oe 3HaueHHWE MPUOOpEeTaeT COONIOACHHE
NIPaBUJILHOTO CEBOOOOPOTA.

122



Cekuust 2. Posib XuMuu B COBPEMEHHBIX TEXHOJIOTUAX PACTCHUEBOACTBA U aIrPOXUMHUHN
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MNPUMEHEHMUME PETYJISITOPOB POCTA C YYETOM
®U3NOJOTMYECKNX OCOBEHHOCTEM KATTYCTBI
BEJIOKOYAHHOI

3enbkoBu4 P. A., 3x0p I1. H.

Hayunwuii pyxosooumens — Muponuukosa H. B., 3as. 1abopamopueii
YO «benopycckas TOCyJapCTBCHHAS CEITbCKOX03SIMCTBCHHAS aKAJICMUSD»,
r. lopku, Pecriyonika benapych

K uucny Hambonee akTyasJbHBIX 33a4 HO BBIPAl[MBAHUIO OEJIOKOYaH-
HOH KamycTsl B PecryOnuke bemapych OTHOCHTCSI OCBOCHHE aJallTUBHBIX,
pecypcocOeperaromux TEXHOJOTHH BBHIPAIINBAHUS BBICOKOKAYECTBEHHON
KamyCThl IJIs1 KOHKPETHBIX II€JIeH €ro MCHoib30BaHUs. IIpoXyKTHBHOCTH
KaIyCTbl OEJTOKOYaHHOH 3aBUCHT OT OMOJIOTHYECKHX OCOOCHHOCTEW cOpTO-
00pasioB, WHTEHCHUBHOCTH (OTOCHHTE3a M MeTaboyM3Ma pacTeHHH H3y-
yaeMoi KyabTypsl. MccnenoBanusimu B. IIpoxoposa, I1. Ponnonosa ycra-
HOBJICHO, YTO PETYJIATOPHl POCTa OKa3bIBAIOT 3aIIUTHO-CTUMYJIHpYIOIEe
JeficTBUE, TMOBBIIIAIOT KAaueCTBO NMPOIYKLIMHU KamycThl OesokoyaHHOM. He-
KOTOpPBIE 3KCIEPUMEHTATOPBl OTMEYAIOT OT3BIBUMBOCTH OTAEIBHBIX COPTOB
1 THOPHJIOB KaITyCThl HA KOMIJIEKCHOE MCIOJIB30BAHUE PETYIATOPOB pocTa
B CHCTEME Pa3IMYHBbIX TEXHOJOTHil. B cBsi3u ¢ aTuM u3yueHue 3¢hdhexTuB-
HOCTH HUCIIOJIb30BaHHS PErYIISITOPOB POCTa U MHUKPOYAOOPEHU NpU BbIpa-
IIMBaHNUN KaITyCThl OCJIOKOUaHHOW OKa3bIBaeTCs BECbMa AKTYAJIbHBIM.

Kanycra 6enoxouyannas (Brassicaoleracea L.) — nBynerHee pacreHwue.
B nepBblit Ton BEIpanmBaHus 00pasyeT Ir'yCTOOONMCTBEHHBIH CTeOeNb BbI-
cotoit 30—50 cM. HuxHMe IUCThS YepeuIKoBbIe, PAaCKUAUCTHIE, B BEPXHEH
yacth — cujsguue. [nacTuHKa Jimcra KpymHas ¢ TOJICTBIMM kuikamu. K
KOHITy TIEPBOTO TO/Ia Y KamycThl 0Opa3yeTcst KodaH (paspocmiasics 10 00b-
IIMX pa3MepoB BepxylliedHas mouka). Ha BTOpo#l rox u3 BepXyIIeIHOH
TIOYKH Pa3BUBAETCSI BETBUCTHIA cTeOenb BbIcOTOM 1,5 M, Ha KoTOpoii (op-
MHUPYIOTCSI IBETKH, COOpaHHBIE B COIBETHA B BHAEC KHUCTH. CeMeHa OKpyT-
JI0% (OPMBI, YepHBIE C OYpPOBAaTHIM OTTEHKOM, MEJIKHE.

XUMUYEeCKUH COCTaB KammyCThl pa3HooOpaseH. [IpeobnaaaroT yraeBoab:
caxapa (3-5 % ceIporo Bemectsa), kpaxmai (0,1-0,5 %), remunemnironosa
(0,5 %), xneruarka (0,5-1,1 %), mextuHoBkIe BeniectBa (0,3-2,4 %). Ycra-
HOBJIEHO, YTO HAa COJAEP)KaHWE YIJIEBOJOB BIHSIOT yCJIOBHS BBIpAIMBAHUS
KalyCTbl: Ha IOre B KOYaHAX HAKAIUIMBAIOTCS ITOJUCAXapuiIbl U OCIKOBBIE
BEILIECTBA, Ha ceBepe OOJIbIIIe HAKAIUTMBAIOTCS caxapa.
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XUMIYECKUI COCTaB KaImyCThl MOKET 3HAUUTESITFHO MEHSATHCS B 3aBUCH-
MOCTH OT IIOTOJHBIX YCIIOBHH W TEXHOJIOTWH BBHIpPANINBaHWA. B dacTHOCTH,
MIPUMEHECHNE TOJMBOB B 3aCYNUIMBBIX pallOHAX TOBBIMIAET yPOXKAWHOCTS,
HO CHIDKAeT cojepkaHue caxapoB u ButamuHa C. Ha conmepkanne Oenka B
KaIlyCTe OPOIICHUE HE BIIUSACT.

Io conepxaHuio OCIKOB KamycTa 3aHUMACT OJTHO U3 MEPBBIX MECT Cpe-
JIM OBOIIEH mocie IMMUHATa, YKpoma U neTpymkd. K coxanaeHuio, BHYyTpH
pona Kamycra kamycra Ko4aHHas COIACPKUT MeHbIe 0enkoB (1,5 %), yem
Ipyrue, MeHee paclpoCTpaHEHHBIE BHUJIBI — OproccenbcKas (coiepKaHue
6enkoB 110 6 %), Opokkou (10 3,6 %), mucToBas (110 2,6 %).

B xamycte comepxkutcs mHOTO BuTaMuHOB: BUTaMuH C (30 mr/100 1),
TuamuH (ButamuH Bj; 0,6-2,4 Mr/kr cpiporo BemiecTBa), puOodIaBuH (BU-
TamMuH B,; 0,3-1,2 Mr/KT CBIpOTO BeecTBa), HUAMH (HUKOTHHOBAS KHCIIO-
ta, BuTamuH PP; 2,1-11,0 MI/Kr cBIpOTO BelIecTBa), MAHTOTCHOBYIO KUCIIO-
Ty (ButamuH Bj; 1,8 MI/Kr cpIporo BemecTBa), GHMILIOXUHOH (BuTamMuH K;
20—40 mr/KkT cBIpOTO BemecTBa), BUTaMuH U.

duznonoruyeckasi NEHHOCTh 00YCIIOBIMBAECTCSI OPTaHUIECKUMH KUCJIO-
TaMH U KieTyaTkod. OpraHu4eckux KHCIOT B Kamycte HemHoro (0,1—
0,3 %), mpuueM mpeoOIagaeT JAMMOHHAsS KuciaoTa. JIMMOHHAs KHCIOTa
OYHIIAET OPraHW3M OT BPEIHBIX OTPABISAIONIMX BEIIECTB, BBHIBOIAUT COJIH,
[UTIAKH, YJIy4IIaeT AeITeIbHOCTh OPraHOB MUIICBAPCHHUS, IOBBIIIACT OCTPO-
Ty 3pEHUs], CHI)KAET TOBBIIICHHYIO KUCIOTHOCTh KETYJOYHOTO COKa, yBe-
JUYUBACT BHIBEJICHHE TOKCHHOB 4Yepe3 KOXKY, MOBHIIIACT HMMYHHTET, CITO-
COOCTBYET YBEIHUCHHUIO COJICpKaHUS Kanblus B opraHusme. ConepxaHue
KJeTyaTky B Kamycte coctaBisieT 0,6—1,1 %. KoneuHo, kieTyaTka He IMeeT
MPAKTUYECKH HHUKAKOTO YHEPTreTHYCCKOTO 3HAYCHHS, HO WIPACT BAKHYIO
poib B mporecce muiieBapeHus. Llemtronos3a, TUTHUH, TEKTHH U CMOJIBI
00€CIIeYHBAIOT KHIICYHYI0 AKTHBHOCTH, MOTOMY OTCYTCTBHE KJIETYATKH
SIBJISICTCSL IPUYMHON 3amopoB. Kpome Toro, Kaeryarka odeHb Ooratra BHTa-
MHHAMH, OCHOBHBIMH COJISIMH M MHKDPO3JIEMEHTaMH, KOTOPBIC HEOOXOIUMBI
JUTT HOPMaJIbHOM KU3HEACSTCIPHOCTH Opranu3Ma. KirleTuaTka mpensrcTBy-
€T TaK)Ke HAKOTUICHHUIO KUPOB U YMEHBIIIAET PUCK aTEPOCKIEpO3a.

Bbenoxouannas kamycra cogepxut oenku — 1,8 r, xupbl — 0,1 T 1 yrie-
BoJbI — 4,7 T.

KamycTHble OBOIIM OTHOCATCS K TPYIINE OBOIICH CO CPETHHM WM BBI-
COKHM COJep)KaHUEeM BOJbL. /3 yrieBoJOB HawOOJee BBICOKUI YyICIbHBIN
BEC 3aHUMAIOT caxapa, CPelIy KOTOPBIX BEAyIIee MECTO MPUXOIAUTCS HA MO-
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Hocaxapa U caxapo3y. Conep:kaHHE ITEKTHHOBBIX BEIIECTB B KaIlyCTe KO-
nebrnercs B 3HaUNTENBHBIX npenenax (0,3-2,4 %), oHn He 00IamaroT Keu-
pyro1ei cnocoOHOCTHIO.

W3 a30THCTBIX BEIIECTB B OEIIOKOYaHHON KaITyCTe MPeo0IafatoT MOIHO-
LICHHBIE OCIIKM, KOTOPBIC OTIMYAIOTCS MOBBIIICHHBIM COJCP)KaHUEM CEPBI.

OO1iee KOJMYECTBO YITIEBOJOB M a30TUCTHIX BEIIECTB B KaIlycTe HEBe-
JIMKO U KaJOPUIHOCTH ee HeOounpias. OHAKO MO COJAEPKaHHUIO a30THUCTHIX
BEILIECTB, CPEI KOTOPBIX MPeo0aaaloT OelKH, Kalmycra IPeBOCXOAUT MOP-
KOBb, CBEKJy, pely W Apyrue oBoiiu. Ho Ba)KHO HE TOJIBKO KOJWYECTBO:
OenKkM KamycThbl HeoOBIYaifHO MOJIE3HBI, TaK KaK COJepKaT MHOTO He3aMe-
HUMBIX aMHHOKHCIIOT.

JKupoB B KamycTe npakTHIECKH HET, 3aTO OOJBIION MHTEpEC MpenCcTaB-
JSIFOT coJieprKaIiecs B HEll JIMMUABI — KUPOMOAOOHBIC BEIIECTBA, KOTOPHIE
BMECTE C OPTraHWYECKUMH KHCIOTaMH TNPHIAIOT KalycTe crenupruuecKui
BKYC U 3amax, Zejas ee CHIbHBIM BO30YANTEIEM JEATeIbHOCTH MUIEBAPH-
TeJIBHBIX JKene3. [loaTomMy KamycTa peKOMEHIyeTcs BpadaMy HpH HMOHU-
YKEHHO! KHUCIIOTHOCTH JKEJTyIOYHOTO COKa.

dopmupoBaHue KouaHa OOYCJIOBICHO HApacTaroLIeH [esiTeIbHOCTHIO
BEPXYIIEUYHON MOYKH M 3aMEAJICHHBIM POCTOM cTeOnsa. B ocHOBaHMM KOHY-
ca HapacTaHHs MEpPHCTeMbl 00pa3yloTcsi OOKOBBIE OYropku — Oynyuime 3a-
POJIBIIIEBEIE JTUCThS pacTeHus. Korma o6pa3oBaHne HOBBIX NEPBUYHBIX OY-
TOPKOB JIOCTUTaeT OJHOTO B JIEHb, CKOPOCTh POCTa CTEOJISi HACTOJBKO 3a-
MeJUIeTCs, YTO HOBBIE Pa3BUBAIOLIMECS JIMCThS HE YCHEBAIOT MOSBUTHCS B
COCTaBE PO3ETOYHBIX JIUCTHEB, &, NEPEKPbIBas APYr Apyra, B OYEPEIHOM
nopsiike 00pas3yroT Ko4aH. MOMEHT, KOr/ia 3aJI0KeHHE HOBBIX 3apOJIbIIIe-
BBIX JIUCTHEB 110 CKOPOCTH HAUYMHAET MPEBOCXOJUTH IOSIBICHUE HOBBIX JIH-
CThEB B PO3ETKE, HA3bIBAIOT HAyaJIOM 3aBHBAHUs KOYaHA, HO B JICHCTBH-
TETBHOCTH JINCTHSI PO3ETKH B KOYaH He pa3BuBatoTcs. HaoGoport, HapykHbIE
JIMCTBA PBIXJIO CIIOKCHHOI'0 KOYaHa IMOCTCICHHO OT HETO OTXOJAT U CTaHO-
BATCA PO3€TOYHBIMH, B YEM JIETKO y6e}1PITI)C$[ 110 YUCITy JIMCTHEB B PO3ETKE B
Havasie oOpa3oBaHusI KoyaHa ¥ repe yOOpKou.

B dopMupoBannn kogaHa MOXKHO paznu4ath B¢ (as3sl. B mepByto dazy
HanboJiee 3aMETHO BBIPAXKEH POCT 00beMa KO4aHa, KOTOPBIH yBEIHMINBACT-
csl TIIaBHBIM 00pa3oM 3a CUET pOCTa HApPYXXHBIX JINCTHEB (JIMCThSI CPEIMH-
HOH 4acTH cTelIisl), ¥ OHM, OyAydHu MO BO3PACTY CTApIIMMH, NEPBBIMH JI0C-
TUTalOT HauOOJBLIMX pa3MepoB. BHyTpeHHHE JHCTBS, MOP(OIOTHYECKU
SIBJISIFOLIIMECS JINCThSIMU BEPXHEW 30HBI CTEOJIsI, MOJIOXKE, BHaYaje OTCTAIOT
B POCTE OT HApPYKHBIX. 3aTeM Hapy KHbIC JIUCThsI IPHOCTAHABIMBAIOT POCT,
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a BHYTpPEHHHE MPOJOJDKAIOT MHTEHCHBHO pacTH. IIprocTaHOBKa pocTa Ha-
PYXHBIX JIUCTHEB O3HAYACT KOHEII MepBOH (asbl.

Bo BTOpOIt paze OBICTpO HapacTaeT Macca Ko4daHa. Bepxymednas mod-
Ka, OCTaBasICh ACATEIBHON, 00pa3yeT BCe HOBBIC M HOBBIE JINCTBS, KOTOPHIC
MIOCTETICHHO TOJIIPECCOBBIBAIOT PBIXJIO PACIOJOXKEHHBIE BEPXHHE CIIOU
muctheB. [log naBieHMEM MHTEHCHBHO PAacTyLIIMX BHYTPEHHHUX JIMCTHEB
Hapy)XHbIe CUJIbHO HATATMBAIOTCS M TYro obieraroT kodaH. IIpomomxu-
TEJILHOCTD MEPBOH (ha3bl pocTa y KOYaHa PaHHECIIENBIX COPTOB COCTABIISET
15-18 nueit, Bropoii — 10-12. HecMOTps Ha MEHBIIYIO HPOJOJDKHTEIb-
HOCTH BTOpOH (ha3bl, B 3TOT neproxa Gpopmupyercs 50—70 % maccel koyaHa
[21].

Kamycra TpeGoBaTenbHa K Biare Ha MPOTSDKCHUH BCEH BeTeTalH. JTO
BBITEKAaET M3 e¢ MOp(oIorudecknx 0COOEHHOCTEH: KOpHEBas CHCTEMa He
MIPOHUKAET INIyOOKO B TMOYBY, a KPYIHBIC JHCThSI MMEIOT OONBIIYIO HCIa-
PSIOIIYI0 IOBEpXHOCTH. [Ipy HemocTaTKe BIaru KamycTa yCHJICHHO cOpachl-
BaeT JINCThS, 00pa3yeT, MeJIKHe KOYaHbl MM COBCEM He oOpasyeT ux. Pac-
TPECKUBAIOTCSl KOYaHbl HE TOJBKO IPH IEPEe3pPEBaHMU, HO M NPHU PE3KOU
CMEHE 3acyXd JOXATHBOM morosoi. IlepeyBia’kHeHEe TOYBHI IPHOCTAHAB-
JIUBAET POCT KaIyCTHl, JIUCThS NMPHOOPETAIOT aHTOI[MAHOBYIO OKPACKy, KO-
4yaHbl 00pa3yloTcs MeJIKHe WK He oOpa3yrorcs coBceM. Ha pocT kamycThl
TAaKKE€ BJIMACT U BJIAXXHOCTH BO3yXa, 6HaFOHpI/IHTHa OTHOCHUTCJIbHAs BJIaXK-
HOCTh 60—80 %. BraxxHOCTB BO3IyXa MOBBIIIACTCS MIPH JOXKICBAHUH.

Kamycra OenokodaHHas sIBISIETCSI CBETOJIIOONBBIM pacTeHHEM, TpeOyro-
MM JUTMHHOTO JHS. TpeOoBaTeNbHOCTD K CBETY MPOSBIISET B IEPBBIE (Da3bl
pOCTa, M JIy4llle YAaloTcs B paifoHax ¢ yacToi obsagyHocThio. OHAKo 3aTe-
HEeHHE paccafbl, a TaK)Ke 3arylleHHe B MOJIE€ BEAET K CHIDKCHHIO ypOxKas.
[Tpn HegocTaTKe CBETa pacTEHHs CHIIBHO BHITATHBAIOTCS, 00pa3yloT MelKue
JIUCThA, OYCHb MAJICHBKHUE W PBIXJIBIC KOYaHbI. llJ'lI/IHHBIﬁ JC€Hb YCKOPAET
(opMHupoOBaHHE paccagsl M KOYAHOB, a Y CEMEHHHUKOB — IIBETCHHE.

Kamycra OemokouaHHass OTHOCHTCS K YHCITY KYJIBTYp, MOTPEOISIOMINX
MHOT'O ITMTAaTCIbHBIX BCUICCTB. OHa M3BJIEKAET UX W3 IOYBBI TEM 60m)me,
yeM Oorade moyBa M 4eM Jydiie oHa oOpaboraHa. B mepBbie dassl Kamycra
pacxoJryeT MHOTO a30Ta, CIOCOOCTBYIOIIETO MOIITHOMY Pa3BUTHIO KOPHEBOU
CHCTEMBI U JIMCTOBOTO ammapaTa. Ho mpu ero u30bITKE M HEJOCTATKE JpY-
THX JJIEMEHTOB 00pa3yloTCsl phIXJble KouaHbl. B mepuox ¢opmupoBanus
KOYaHOB MMEET MECTO YCHJICHHBII BbIHOC (ocdopa u kanus. Eciu oHu B
JIOCTaTKE — yBEJIMYMBACTCSl YPOKai U MOBBIIIAETCS €r0 KauecTBO.

126



Cekuust 2. Posib XuMuu B COBPEMEHHBIX TEXHOJIOTUAX PACTCHUEBOACTBA U aIrPOXUMHUHN

Kanycra GenokouaHHasi pacTeT U JaeT BBICOKUE YPOXKaW Ha Pa3HuHbIX
MOYBAaX, JIy4llle BCEr0 yJaeTcs Ha CPEIHETSHKENbIX MOYBaX C JOCTATOYHO
BBICOKHM COJIEp)KaHHUEeM TyMyca, T. €. Ha I0YBaX C BBICOKOH BOJOYACPHKH-
Baromiel criocoOHOCThIO. [1ouBEI ¢ GombImoii kucnoTHOCTEIO (pH 5,5 U HE-
Ke), a TAKIKE MecyaHble U HieOeHYaThie U KamyCThl Maonpuroansl. Ka-
MyCTa MOJIOKUTEIBHO OT3BIBACTCS HA MOJJKOPMKH.

OnHUM U3 HauMeHee pa3pabOTaHHBIX MPHUEMOB arpOTEXHUKU B CEMEHO-
BOJICTBE OBOILHBIX KYJIBTYp SIBJISAETCS UCIIOJIB30BAHUE PETYIIITOPOB POCTA.

Hcnonb3oBaHue pa3nuyHbIX MOPQO-PpHU3NOIOrnIecKrX 3PPEeKTOB MpH-
MCHCHUS perJ’DITOpOB pOCTa, CO3JaHUEC W HUCHBITAHHUC HOBBIX HpenapaTOB
aKTHBHO BEJETCS BO BceX crpaHax Mupa. COBPEMEHHBIE TEXHOJIOTHH BbI-
pAlMBaHKsI CEMSH CEIbCKOXO3SHCTBEHHBIX KYJIbTYP OCHOBAaHbI Ha IIHPO-
KOM HCIOJIb30BaHUH CPEIICTB XUMH3AHU. [I[pH 3TOM peryssiTopsl pocTa He
HAHOCAT yuiepba OKpy)Karoleil cpee U MO3BONISAIOT JAENaTh TEXHOJIOTHH
9KOJIOTHYeCcKH Oe3omacHbIMU. Hanbolee nmepcrneKTUBHBI PEryiIsaTOPbl pocTa
B TEXHOJOI'MH CEMEHOBOJICTBA [[BYJIETHHX OBOLIHBIX KYJIbTYD, MO3BOJISIO-
IMC CHUXKATh BI)ICOTy paCTeHI/Iﬁ U IIOBBIIIATH UX yCTOﬁ‘IHBOCTL K moJiera-
HHIO U OCBIIIAHHUIO CECMSH, YTO CHOCO6CTByeT ITOBBIILLICHHUIO UX ypOX(aﬁHOCTH
M Ka4ecTBa.

Hmeromuecst pa3po3HEHHBIC TaHHBIC HE MO3BOJISIOT IIHPOKO HCIIOJIb30-
BaTb PEryJIATOPBl POCTa B CEMEHOBOJCTBE KOYaHHOM KaIlyCTbl, HO CBUIE-
TCJ'H)CTByIOT (6] HepCHeKTI/IBHOCTI/I JAHHOI'O HaHpaBHeHI/IH, HOSTOMy B 6yﬂy-
[IEM aKTyaJbHOCTh MPUOOPETAIOT UCCIICIOBAHMSI, HAMPABICHHbBIC HA U3yYe-
HUE BIMSHUS CHHTETHYECKUX PETYISATOPOB POCTa HA POCT, PA3BUTHE PACTe-
HUA, CEMEHHYIO TPOJYKTHBHOCTh M Ka4eCTBO CEMSIH OSIOKOYaHHOU KaIryc-
TBL

Y]IK 635.8:616-003.725

BUOJIOT'NYECKHUE AKTUBHBIE BEHHIECTBA BEHIEHKHA
Kapxaaes B. O.

Hayunwiii pykosooumens — Iloodyénasn O. B., kano. c.-x. nayk, doyenm
YO «benopycckas rocyJapCTBEHHAS CETTLCKOX03IMCTBEHHAS aKaIeMUsI»,
r. 'opku, Pecniy6nuka benapychb

BripanBanue apeBopaspynialonyx rpuOoB B MOCIEAHEE BPeMs MOJy-

Y10 OOJIBIIOE pa3BUTHE Kak 3a pyOexom, Tak u B benapycu. U3 20 Bunos
BEILIEHKH B HacToslee BpeMs KyabTUBUpYOTCS Bcero 10. CambiM u3BecT-
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HBIM W3 HUX SBIIETCS TPHO-BEeIIeHKa OOBIKHOBEHHAS (Jjayiee BEIICHKA),
KOTOPBIH CPABHUTENBHO HEJIABHO CTall KyJIbTUBHPOBATHCS IPOMBIIIICHHBIM
criocobom B benapycu. OnHOM U3 TIIaBHBIX MpoOJIeM, ¢ KOTOPOH CTaIKHUBa-
I0TCSL TPUOOBOIBI, SBISETCS CO3JAaHUE ONTHMAIbHBIX (DPU3HOIOTHUECKUX
YCJIOBHI KYJbTUBHUPOBAHHUS STHX I'PHOOB JUISl TOCTHIXKCHUS! BEICOKHX U CTa-
OmnbHBIX ypokaeB. [Ipexkae Bcero 3To KacaeTcsl pemeHus mpodieM BBICO-
KOI CKOPOCTH POCTa MHUIICIIUS, YCTOWYMBOCTH K KOHKYPEHTHOM MUKPODIO-
pe, MOBBILIEHUS )KNU3HECTIOCOOHOCTH. OTHUM W3 MPUEMOB UISl MOJTYyYSHHS
BBICOKOKQUECTBEHHOTO MHIIENIUSI MOXKET OBITh BO3JIEHCTBHE OHOJIOrMYECKUX
1 XMMHUYECKUX areHTOB Ha IPoliecc OHTOTeHe3a rpuba.

I'0TOBBIM IPOIYKTOM NMPOMBIIUIEHHOTO HPON3BOJICTBA TPHOOB SBISIOT-
csl TUIOJOBBIE TeJa BEUICHKM OOBIKHOBEHHOH. BelneHka 0OBIKHOBEHHAs
(Pleurotus ostreatus) siBisieTcsi BbICIIMM 0Oa3MAHAIBHBIM TPUOOM, COCTOS-
MM U3 BETeTaTHBHOTO Tela — MUnenus (rpuonuna). Munenuii cocTonuT u3
ru¢), KOTOpHIE IIOTHO MEPEIIECTAIOTCS MEXAY Cco00H, 00pa3ys JOXKHO-
TKaHb, U3 KOTOPOH ¥ COCTOMT IIOZOBOE TEJIO BEIICHKH.

[umesas IEHHOCTh — 3TO MOHSITHE, OTPaXKAIOIIEee BCIO MMOJHOTY IOJIe3-
HBIX CBOWCTB IMHILEBOTO MPOIYKTa, BKIIFOYasl CTEHIEHb obecreueHus hpu3no-
JIOTHYECKUX TMOTpeOHOCTEll 4eloBeKa B OCHOBHBIX IHINEBBIX BEUIECTBAX,
SHEPTHI0 M OpraHOJEeNTHYECKHe AOCTOMHCTBA. IInmieBas 1eHHOCTh Xapak-
TepU3yeTcsd XMMUYECKUM COCTaBOM IHIIIEBOTO MPOIYKTA.

CyroyHast HOpMa TOTpeOIEHNsT SHEPTUU UISI COBPEMEHHOT'O 4YEIOBEKa
cocraisger 2000-2500 kanopuii (kkam). B 100 rpaMmax rprOoB BelICHKH,
10 pa3HbIM MCTOYHHUKAM, coaepxurcs okoyio 30—40 kkan. s cpaBHEHUS:
B 100 rpamMmax msica KypuLbl cofepkutcs 165 kkan, T. €. BelleHka B 4 pasza
MeHee KalopuiiHas, ueM MsAco NTulel. B To BpeMs kak B 150 rpammax xa-
PEHOTO IBIIJIEHKA IPUCYTCTBYET 6 TpaMMOB XHpa, B TOM 4ucie 1,4 rpamma
HACBHIIIEHHBIX BPEIHBIX KUPOB, B 300 rpaMMax BEIICHKH COAEPIKUTCS JIHIIb
0,34 r xupa, a BpeJHbIe HACBILICHHbBIE )KHUPbI COBCEM OTCYTCTBYIOT. Heol-
XOIMMO 3HaTh, YTO B HamieM gHeBHOM pammoHe (2000—-2500 kkan) comep-
YKaHWE BPEIHBIX HACHIIIEHHBIX )KHUPOB HE JOJDKHO MPEBBIMATH 25 TPaMMOB.

I[lo xwummueckoMy cocTaBy BemeHka oObikHOBeHHas (Pleurotus
ostreatus) COIEpKUT BCE HEOOXOIUMBIC OPTaHW3MY YelIOBEKa BEIIeCTBa:
O€JKH, >KUPBI, YrIeBOAbI, MUHEPAIbl U BUTaMHHBI, UMEET HU3KYIO Kajo-
puiiHOCTh (100 T cBexux rpudos conepxut 30-50 xkan). Komuectso Oen-
Ka B CBeXHMX rpudax mocruraer 2-5 %, B cymensix 16-25 %. benok Be-
uieHKu o0bIKHOBeHHOM (Pleurotus ostreatus) comepkut 15 aMHHOKHUCIOT, 7
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13 KOTOPBIX He3aMeHHWMEI. [I7I070BBIe Tenna BEIIeHKH OOBIKHOBEHHOW CO-
nepxat 10 95 % Boxpl. B kieTouHBIX 0005109KaX TPHOOB HAXOAUTCS MHOTO
XUTHHA, 9YTO CHIDKAeT YCBOSEMOCTh OenxoB. Ho mpm momonmHuUTEensHON Me-
XaHUYECKOH M TepMHUUYECKOW 00pabOTKe YCBOSIEMOCTH YBEIUYHMBACTCS IO
70 %. XutuH — npupoxaHsiil monumep B-1,4-N aneTwnrmoko3zaMuHa rpuooB
U HEKOTOPBIX JKMBOTHBIX (WIEHHCTOHOTHE) — SIBIISIETCS TPYIHO yCBauBae-
MBIM JIJISl TUIIEBAPUTEIILHOTO TPAKTa YeJIOBEKa, HO OH U €ro MPOU3BOIHBIC
MOTYT HCIIOJIb30BaThCs B MEAMIMHE, (hapMaleBTHYECKOH MPOMBIIUICHHO-
CTH, CEITbCKOM XO3SIUCTBE, KOCMETHYECKOW MPOMBIIUIEHHOCTH U T. A. Ko-
JIMYECTBO XUTHHA B KICTOYHBIX CTEHKax IpuOoB koseOsercs ot 0,2 1o
60 %. B BemeHke HalJIeH TOBACTHH — HHTHOUTOP XOJIECTEPHHA.

Juis mogaep:kaHusl akTHBHOCTH KEITyTOYHO-KHIICYHOTO TPaKTa YeIoBe-
Ky B&)KHO yIOTPeOIATh B MHINY KIETYATKY, KOTOpas COKpamaeT mpeOsiBa-
HUE TUIOA B JKEIyJOYHO-KUIIEYHOM TPaKTe M OOECIedMBAcT OYHIICHHE
OpraHr3Ma OT MPOAYKTOB TwHIIeBapeHus. [loTpebieHne Jo0CTaTO9HOTO KO-
JUYECTBA KJIETYATKA HOPMAlU3yeT padoTy KHIledyHHKa. [Ipum 3ToM BakHO,
4TOOBI MPOJYKT, COAEPKALIMHA KIETYaTKy, He ObUI Ype3MEPHO KaJIOpHii-
HBIM, KaK HalpuMmep IMIIeHNYHbIH x1e0. ['pubHas kieTyarka B OTIHYHE OT
PaCTUTENILHON COCTOUT HE M3 LIEJUTIOI03bI, & M3 XUTHHA.

XWTHUH — MOJIMMEp aleTUTIIOKO3aMHHa, KOTOPBIH SBISIETCSI OTIIMYHBIM
muTaHueM i oudunobaxTepuil. XUTHH SBISETCS OCHOBOW IaHIUpeH Ha-
CEeKOMBIX M pakooOpasHbIX. B mociesHue roasl XUTHH PakooOpasHbIX ak-
TUBHO HCIIONB3YyeTCsS B Map(IOMEPHUH U MPOU3BOJICTBE JICUCOHBIX Ipenapa-
TOB, KOTOPBIE CTHMYJIUPYIOT BOCCTAHOBJICHHE KJIETOK KOKH M TKaHEU xke-
JyIOYHO-KUIIEYHOTo TpakTa. KieTdaTka BEImICHKH HE TpeOyeT MpOMBIII-
JICHHO# 00paboTKM, OHA OKa3BIBaeT TaKOW ke d((eKT Ha BOCCTAHOBICHHE
KETYyZI0YHO-KHUIIEYHOT0 TPaKTa, KAaKOW OKa3bIBAIOT CYIBI-IIIOPE W3 BEICH-
ku. ['puObI HE TOJNBKO BOCCTAHABIMBAIOT KEJIYAOUHbIE TKAHH, HO U HOpMa-
JIM3YIOT MUKPO(DIIOpY KUIIEYHHUKA.

W3 o0mielt Macchl a30THCTHIX BEUIECTB BEMIEHKH OEIKH COCTABISIOT 10
70 %. BoT mouemMy XOpOIIIO 3HAIOIIME BEIICHKY JIFOAU HA3bIBAIOT €€ «TPHo-
HBIM MsicOM». B Oenkax BEIICHKH NMPHUCYTCTBYIOT OCHOBHbIE HE3aMEHHMBbIE
AMHMHOKHMCIIOTHI, TAKHE KaK JIM3MH, TPEOHUH, BaJiH 1 (eHutasanud. Hamnu-
yue CBOOOJHBIX AMHUHOKHCIOT M IKCTPAKTUBHBIX M apOMATHYECKHX Be-
IIECTB — STO BaXKHBIC COCTABISIOLIME ITUIIEBOI IIEHHOCTH, 00eCIeunBar0-
Me K TOMY ke OJII0/1aM M3 BEICHKH BBICOKHE OPTaHOJIENTHYECKHE JOCTO-
WHCTBA.
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

KonmuecTBo yriieBomoB B INIOJOBBIX Telax rpuOOB yCTyMaeT coaepka-
HUIO a30THCTHIX BEIIECTB, YTO NPHHIUNNAIBHO OTIMYAET I'PHUOBI OT pacTe-
HuH. [lns rpuOOB XapakTepHO COAEp)KaHME CHEHU(PHIECKUX caxapoB, Ha-
TIpUMep Tperano3sl (TpUOHOM caxap — MHUKO03a), JAKTO3HI (caxap CONEPKHUT-
sl TOJIBKO Y J)KMBOTHBIX, HAIIpUMEpP B MOJIOKE KOpoB). B rpubax oOHapyxeH
PSZ CaxapoCIUpPTOB: MaHUT, apabuUT, KCHIIUT, COPOUT, MHO3MT U T. I1. [ puOBI
coJiepKaT 3arnacHOM MOoJcaxapuja TJIMKOTeH, KOTOPBIH NPHCYI] TOJIBKO
JKHUBOTHBIM. Caxapa 1 MAHUT OKa3bIBarOT Han6onbmee BJIMSTHUC HA BKYCO-
BbIC KayecTBa IPHOOB MPH UX MepepaboTKe, HATPUMED 3aCOJIKE.

Berenka oboramieHa OMOJOrMYeCKH aKTHBHBIMH BELIECTBAMHU M 00Ja-
JaeT Ooiee BEIPa)KCHHBIM I'PHOHBIM BKYCOM M apOMaToM, YeM OETbIi mam-
NIMHBOH. biiozia M3 Hee HE YCTYHaloT HO BKYCOBBIM CBOMCTBaAaM MHOTHM
0Jro1aM M3 TIJIACTHHYATHIX JIECHBIX TPHUOOB.

Hutpatsl 1 HUTPHUTHI IPEBPAINAIOTCS MUIETIHEM BELICHKH B OCJIOK U B
IUTOJIOBOM TeJle MPAKTHYECKH OTCYTCTBYIOT. [lecTmimasl M TepOMIIUABI,
MIPUCYTCTBYIOIINE B 3€pPHE M COJIOME, ITOJHOCTBIO pas3yiararoTcs GpepMeHTa-
MU MULEIUA BEHICHKHW U OTCYTCTBYIOT B IJIOJOBBIX TEJIaX. MHKOTOKCHUHBI
(apamoToxcuHsl B; 1 BOMUTOKCHHBI) B BEIIEHKE HE OOHAPYKEHBI.

Takum o6pa3oM, aHaIU3 JTUTEPATYPHBIX JaHHBIX TOKA3bIBA€T, YTO I'pU-
Obl BEILICHKH SIBJISTIOTCS HU3KOKAJIOPUHHBIM TPOJIYKTOM. JTO KayecTBO MO-
JKET TIOMOYb TO/JICPKUBATh ONTHMAIBHYIO Maccy Tejla TeM JIIOJSIM, KOTO-
pBIE CTpeMsTCS K CHIDKEHHIO COOCTBEHHOTO Beca. bombmnoe konmdecTBo
KJIETYATKH B IpuOax JaeT OIMIYIICHHE CHITOCTH, HECMOTPS Ha MX HHU3KYIO
KaJIOpUHHOCTb.

I'puObl BEemIEHKM SIBIAIOTCS OAHUM M3 CaMbIX OOTaTbIX HCTOYHHUKOB
LIMHKA, KOTOPBIH CHOCOOCTBYET MOJIEPKAHUIO MIMMYHHUTETA YeJIOBeKa BHE
3aBUCHMOCTH OT €ro Bo3pacTa. BemieHka siBiseTcs OOraThbiM HCTOYHHUKOM
Kajusi, He0OOXOIMMOE COJiepKaHHe KOTOPOTO B OpraHU3Me yIydIIaeT Jes-
TEJILHOCTb CEepJIlia U MOYeK.

BMecTo rioko3bl B BEIIEHKE COJEPKUTCS MAHHUTOI, MOITOMY quade-
TUKHU MOTYT CMEJIO BKJIIFOYATh B CBOIO TUECTY 6.]'[}0}13. N3 BCUICHKMU.

B Bemenke comepxuTcs O00JIBIIOE KOTUIECTBO BUTAMHHOB IPYyMITEI B 1
D, xoTopbie HEOOXOIUMBI IS TIOJACPKAHUS 3I0POBbS YeTIOBeKa. Y MEpeH-
HOE eXEJHEBHOE IOTpedsieHHe TPHOOB 00ECIEUUT CYIIECTBEHHYIO JIOJIO
CYTOYHOM OTPEOHOCTH YEJIOBEKA B THX BUTAMHUHAX.

B BerieHke conepXUTCs MHOTO KJIETYAaTKH, KOTOpas yJyd4llaeT padoTy
MUIIEBAPUTEILHOTO TPaKTa M HOpManu3yeT ero Mukpodiopy. Ilonucaxa-
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PUABI U KJIIE€TYATKa BEHICHKHN SABJISIOTCA XOPOIIMMH COPGCHTEIMI/I " IIoMora-
0T OYHMIIATH OPTAaHU3M OT TOKCHHOB U TSAXKEJIbIX METAJIJIOB.
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Ha ceromusmHuil 1eHP B CENBCKOM XO3SHCTBE Ba)KHOE 3HAUCHUE IPH-
00pero UCIoNIb30BaHNe OUOTIPETIapaToB, MPU MPOU3BOACTBE KOTOPHIX MPH-
MECHAKTCSA HAHOTCXHOJIOTHUM [JIs1 IIOBBIINICHUA ypo>1<a171H00T1/1 MpOoAYKIINHN
pacteHueBoncTBa. IIpeumylnecTBO HUCIONBb30BaHUA JaHHBIX MPENapaToB
COCTOMT B TOM, YTO HEOOXOIMMBIE ISl POCTa M Pa3BUTHSA PACTCHUN IHUTA-
TeJIbHBIE BELIECTBA M3MEJIBYEHBI JO HAHOPa3MEPOB, JIETKO M OBICTPO IPO-
HUKAIOT Yepe3 KJIETOYHYI0 MeMOpaHy U IOJTHEe YCBAaMBAIOTCS CEIBCKOXO-
391 CTBEHHBIMU KyJIbTypaMH, 4YTO IMPUBOJAUT K YJIYYIICHHBIM ITOKA3aTCJIAM
pocTa, pa3BHUTHs, UMMYHHUTETA PACTCHUM, a TAK)KE X CTOUKOCTU OT 0OJe3-
Hell u Bpeauteneil. Harpo — komIuiekcHOe OMOyn00peHHe, B KOTOPOM CO-
JiepKaTCsl Bce He0OXOAUMBIE ISl IUTAaHUS M POCTa PACTEHUI OpraHUYeCcKHe
AJIEMEHTBI: MHKPO-, MaKpO- M ME303JICMEHTHI, HCOPTAaHHICCKHE COCTUHE-
HUs1, BATAMHHEIL, CIIOPEI OakTepuii, Ouopactopurenu. [1o xapakTepucTukam
pa3pabOTYHKOB JaHHOTO Mpenapara oH Oe3BpelcH H S((QEKTUBCH, HO, SB-
JISCh OJHOW W3 TOCIETHUX pPa3pabOTOK, Majo HUCCIENOBaH U TpeOyeT
naneHeimero uzydenus [1, 2].

B cBs3u ¢ 3THM LEIIBIO HAIIETO UCCICAOBAHUA ABIAIOCH U3YUCHUC lleﬁ-
cTBUs npemnapara Harpo Ha sipoByto mmeHuIty copta CumOuprmr. [lonessie
HCCIICAOBAHMS IPOBOAWIIMCH HA TEPPUTOPUH OIBITHOTO OIS Y IbSTHOBCKOH
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

I'CXA mo oO0menpuHATONH METOAWKE MPOBEACHUS IOJIEBBIX AKCIEPUMEH-
ToB. Cxema ombiTa: 1) KOHTpOJb (ceMeHa OOpaGaTHIBAIKCH BOIOM),
2) Harpo (uccmemyembiM mpemaparom Harpo), 3) Kowtpoms +NPK,
4) Harpo+NPK.

B pesysbprare mpoBeNEHHBIX HCCIIEAOBAHUI YCTaHOBJIICHO, YTO IMpUMeE-
Henue Harpo yBenmumino BcxoxxecTh 3epHa (Ha 2,8 %) kak nabopaTopHyto,
TaK W B mojeBbix ycioBusx (Ha 0,8 %). B Bapuanrax Ha (oHe BHeceHHs
MIOJTHOM 1031 MUHEPAIbHBIX yH0oOpeHui yBenuuenue coctasumio 3 u 1,1 %
COOTBETCTBEHHO. B pe3ynbrare anmiukanuu ceMsH Harpo Bo3pociio konu-
YEeCTBO MPOAYKTHBHBIX CTEOJIeH, pa3Mepbl KOJIOCa U KOJMYECTBO 3€pEH B
KOJIOCE, YTO OTPa3miIoCh B yBennmdeHUH Macchl 1000 ceMsH H, clieoBaTeb-
HO, ypokaliHocTH (Tabnmna). Haunmydmue pe3yiapTaTsl OBLTH MTOTyYeHBI Ha
Bapuante Harpo+NPK, rae ypoxkaitHocTs Bo3pocma Ha 0,23 1/ra mo cpas-
HEHUIO C KOHTPOJIEM.

Buiusinue npeanoceBHoii 06padoTku ceMsiH npenapatoM Harpo Ha sipoByIo nmeHuny
copta Cumoupuut B 2014 roay (cpeaHee 1o 4eTbipeM NOBTOPEHUSIM)
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1. KonTpons 72,3 61,4 368 81,0 334 354 |241| 26 (15,69
2. Harpo 75,1 62,2 374 83,3 361 36,2 | 2,67 29 (16,19
3N‘Ff<K°“Tp°““ 732 | 61,7 | 372 | 822 | 361 | 359 |264| 29 [16,10

4. Harpo + NPK 76,2 | 62,8 378 | 864 378 36,9 2,89 | 31 |16,56

Y PoKalfHOCTh CETbCKOXO3IHCTBEHHBIX KYJIBTYpP ONPENeNseTcs] KOJmde-
CTBOM pacTEeHWH Ha €IMHHIE IUIOMAAW W MacCOi OJHOTO PACTEHUS WU
MOJyYEHHBIX C ATOTO pacTeHus ceMsH. VccienoBaHus oKa3any, 4To ceMe-
Ha BbICHIEH KaTeropuu sSpoBOM MIIEHUIb! copra CUMOMPIMT MMENN BCXO-
xectb 88,5 %. [Ipu npumenenun npenapara Harpo B npeanoceBHoit oOpa-
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0OTKE CeMsSIH MX BCXO0XKECTh MOBBICHIAch Ha 1,4-2,5 %, a Bcxoapl Hayaau
MIPOSIBIISITECS HA JICHb PaHbIIIE [0 CPABHEHHIO C KOHTPOJIBHOM IPYIION.

W3-3a HEOIAarONPUATHBIX TOTOAHBIX YCIOBUH B HAYaJIbHBIM MEpHO]] OH-
TOTEHE3a B IT0CEBaX SAPOBOIl MIIEHUNBI IIPU HEIOCTATKE BIATH ITPOHM3O0IIIA
THOENb pacTeHHid, 3TO OTPa3MIOCh Ha (POPMUPOBAHNH TPEAYOOPOTHOM TyC-
TOTBHI CTOSIHHS Ha ypoBHE 365-368 1mT/M” (COXpaHHOCTH cocTaBisia 75 %).
OT0 nokasbIBaeT, yTo npenapat Harpo He CHIBHO NMOBJIMAT Ha AaHHBIN IO-
Ka3arenb. Beicokas rubens, BEpOsITHO, IPOU30IILIA U3-3a MOBBIIICHHOI I'yc-
TOTHI CTOSIHUS PacTeHHUIl B HadalbHble NEPUOJBI BEreTallMd W aKTUBAIMH
POCTOBBIX TIpOIIECCOB [2].

B mepron Bereramum pacteHHsM TpeOyeTcs OONBIIOE KOJIMYECTBO He-
00XOIMMBIX 3JIEMEHTOB IMUTAHUS B IT0YBE, HO Ne(HUINT MOYBCHHON BJIAaru n
MIOBBIIIEHHOE KOJIWYECTBO IPONYKTHBHBIX cTeONell Ha OJHOM pacTCHHH
MIPEMSITCTBOBANN MTOCTYIUICHHUIO 3THUX JKU3HEHHO BAXKHBIX 3JIEMEHTOB, YTO
BBI3BAJIO I'MOENh PACTCHUH B HAYAJIBHBIM IEPHOJ UX POCTa, OJHAKO HPOU3-
BOJMTEIH 3asBJSUIM O MOBBIIICHWM YCTOHYMBOCTH pacTeHHH K 3acyxe [3].
KonuuectBo pactenuil sipoBoii mmieHuIb copra CHUMOUPIHT B mpeay0o-
pouHBIi TIepuo] cocTaBmiio oT 374 mo 378 wt/M?, ato Ha 4-6 % IIpEBBIIIA-
JI0 KOHTpOJIbHOE 3HadeHue. CienoBaTeNbHO, MPUMEHEHHE IpenapaTta Mmpu
MOJI'OTOBKE CEMSIH K TIOCEBY CIIOCOOCTBYET ITOBBIILICHUIO MOJIEBOI BCXOXKE-
CTH CEMSH IIICHHUITBI.

YpoxailHOCTb ABJISIETCS HMHTErPajJbHbIM IOKAa3aTesIeM, COYETAOIIUM
peaIn3aIyio 3aJ0KEHHOTO B T€HOME PacTEeHHs MOTEHIHANa IPOJYKTHBHO-
CTH C COCTOSHMEM (PaKTOPOB Cpelbl M COBPEMEHHBIX TEXHOJIOTHUECKHX
MIPUEMOB, HCIIOJIb3YEMBIX B KaueCTBE CPEJICTB Ul OoJiee IOJHOTO IPOSIB-
JICHUS MEeTa0ONMYeCKHX BO3MOXKHOCTEH TOW WM WHOW BO3JEIBIBAEMOU
KynbTypsl [4]. Ilpumenenue npenapata Harpo, HeCOMHEHHO, MOJIOXKUTEIb-
HO CKa3aJIoch Ha YpOXKaWHOCTH SApoBOM mmeHwunsl (tabmumma). [IpmbaBka
ypoxaitHocT coctaBmia 0,34 1/ra Ha (oHE MOIHOHN 10361 MHHEPAIBHBIX
yno6penuii npu 06paboTke cemsiH copra CUMOUPITHT.

Kpowme toro, mpumeneHue npemapara Harpo oTpazniocs Ha KadecTBEH-
HBIX MOKa3zaressix 3epHa [2, 3]. ComeprkaHue KICHKOBHHBI YBEJIMYHIOCH Ha
2% B BapuaHTe Ha (DOHE MOJHOW MO3BI MHHEPAJILHBIX YAOOPCHHU W Ha
3 % — Ge3 BHeceHus ynoOpeHMH, conepikaHue obmero Oenka — Ha 2,9 u
3,2 % cootBerctBeHHO. [Ipenapatr Harpo cnocoOcTBOBad HE TOJBKO MOBBI-
LIEHHIO COJIEPKaHUsl OeJIKa U KIICHKOBHMHBI, HO U YBEJIMUYCHUIO JIOJIN He3aMe-
HUMBIX aMHHOKHCIIOT, TaKMX KaK JM3WH, (CHWIAJAHWH, JICHIUH, TPHUITO-
(an, BaIMH, MCTHOHHH U u3oeiinuH [2, 4]. Vicxons U3 BBIICH3I0KEHHOTO,
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

MOKHO CJlIeNlaTh BBIBOJ, YTO HCIIOJIB30BaHUE INpenapata Harpo monoxu-
TENBHO CKa3aJloCh HAa YPOXKAWHOCTU M KadyecTBE 3€pHA SPOBOW IIICHHUIII
copta CUMOHPIIHT.
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BAJIAHC T'YMYCA B JIEPHOBO-IIO/I30JIMCTOM
JIETKOCYTJIMHUCTOM IMOYBE IO/ BAUSHUEM
PA3JIMYHBIX 103 HABO3A U COJIOMBbI

JlanymkuHa A. C.

Hayunwiii pykosooumens — Bopoosée B. b., kano. c.-x. Hayk, doyenm
YO «benopycckas ToCyJapCTBEHHAS CETTLCKOX03AMCTBEHHAS aKaIeMUsI»,
r. l'opxu, Pecniy6mka benapycs

B Hactosimee Bpemsl 1OCTaTOYHO XOPOIIO BBIBIEHA POJb OpraHuye-
CKHMX YJIOOpeHHUiIl B BOCIIPOM3BOJCTBE T'yMyca, pa3padoTaHbl MPUEMBI 110J1-
JepkaHust ero OeseduITHOrO OanaHca, YCTAHOBJICHO ITOJIOKHMTEILHOE
BJIMSHHE HAaBO3a M APYI'MX OPraHMYECKUX yJ0OpeHHi Ha (u3HYecKue, XH-
MHUUECKHE U OMOJIOrHYecKHe CBOMCTBA 10uB. J[oka3aHO, YTO OpraHHYecKue
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Cekuust 2. Posib XuMuu B COBPEMEHHBIX TEXHOJIOTUAX PACTCHUEBOACTBA U aIrPOXUMHUHN

yIoOpeHHs B 3HAYUTEIBHO OONBIIEH CTETeHH, 4eM Apyrue (akTopsl, cTa-
OMNMM3NpPYIOT W HOANCP)KUBAIOT T'yMYCOBOE COCTOSIHUE MOYBBI U CIyKaT
OJHUM W3 PaJuKaJIbHBIX CPEICTB COXPAaHEHHUS M BOCIPOM3BOJCTBA MOTCH-
IUAJIBHOTO TIoAopoaus. Tem He MeHee BOIPOCHI PEryJHpOBAaHHS COAEP-
XKaHUs ¥ OanaHca rymyca B OYBE, €r0 KaueCTBEHHOTO COCTaBa MPH CUCTE-
MaTH4YeCKOM IMPUMEHEHHH OPraHWYeCKUX M MHHEpaIbHBIX YAOOpeHHH B
YCJIOBUSIX HMHTCHCU(DUKAIMKA 3EMIIC/ICNIUSl OCTAIOTCS aKTYaJIbHBIMH, TPHU
9TOM OOJBIION WHTEpEC MPEJCTaBISCT POJIb COJOMBI B (DOPMHPOBAHUH
NIPUXOJIHOI cTaThy OanaHca rymyca. B cBsI3U ¢ 3TUM OCHOBHAas 11€J1b HAIMX
HCCIIeIOBAaHUN 3aKII04ajach B pa3paboTKe CHCTEMBI BOCIPOU3BOICTBA CO-
JIep’KaHusl TyMyca B JA€PHOBO-TIOJ30JIMCTOMN JIETKOCYTJIMHUCTON TIOYBE, OC-
HOBAaHHOW Ha y4eTe W IOJHOM HCIOJIb30BaHUU NMOOOYHON MPOIYKIMH, 00-
pasyloleiics Ipyu BO3/IENBIBAHIN CEIbCKOXO03IHCTBEHHBIX KYNIBTYP B CEBO-
oboporte [1].

Hammm uccnenoBanust IpOBOIMINCE B JUIMTEIHHOM CTAIlMOHAPHOM OIIBI-
Te PYII «IHCTUTYT NOYBOBENEHUS U arpOXUMUN», pacnooxeHHoM B CITK
«Ilembicnuna» MuHckoro paiiona. [louBa onbiTa — J€pHOBO-IIOA30AUCTAS
JIETKOCYTTTMHHUCTAs], PA3BUBAIOIIASCS HA MOIITHOM JIECCOBHUIHOM CYTJIMHKE.

OnBIT pa3BepHYT B ABYX MOJSIX Ha Pa3HBIX YPOBHSAX HCHOJIB30BAHUS OP-
TaHWYECKUX yIOOpeHuil: ypoBeHb | — TpaguIMOHHAs cucTeMa yaoOpeHus
(12 BapuaHTOB), YpOBEHb 2 — TPAAUIMOHHAS CHUCTeMa yIOOpEeHUs ¢ OTOoI-
HUTEJIBHBIM HCIHOJIb30BAHUEM IOOOYHONW MNPOJYKIUH (COJIOMBI SIPOBOTO
parica, 03UMOIl TpUTHKaJIE, JIIONMHA Y3KOJIMCTHOTO, sTaMeHs — 12 BapuaH-
TOB). B KauecTBe oprannueckoro ynoopenus ucnonb3oBaiics HaBo3 KPC Ha
conoMHCTOl moacTmike. Cxema OmbITa U 036l yJ0OpeHHi B ceBooOOpoTe
TIpeCTaBICHEI B Ta0M. 1.

HccnenoBanus npoBesieHbl B INIOIOCMEHHOM CEBOOOOpOTE: KyKypy3a —
APOBOH parc — 03UMas TPUTHKAJIE — JIFOTTNH Y3KOJIUCTHBIN — TIMEHb.

Ta6nuna 1. Cxema onbITa H pacnpeesieHne y106penuii o KyJITypaM NI0J0CMeHHOT0
€eB0000POTA HA IePHOBO-NO30/IMCTOIH JIETKOCYTIHHUCTON NoYBe

CellbCKOXO035ICTBEHHBIE KYJIBTYpPBI
BapuanTs! Kykypysa Slposoii Osumas Jlronuu SIpoBoit
OIBITA Ha seiieH- parc TpUTHKANE | Y3KOMHCT- SIMEHD
HYIO Maccy HBIH
1 2 3 4 5 6
Be3 ynobpe-
HUS - - - - -
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Oxkonuanue Tabu. 1

1 2 3 4 5 6
N Nogo+30 Ngo+30 N7o+30 Nis Nso+30
NPK Ngo+30Ps0K120 | Nao+30PsoKi20 | N70+30PsoKi20 | N13PsoKizo | Neo+30PsoKizo
Hago3s 20 — — — —
Hagoz+N Ngo+30 Ngo+30 N7o+30 — Nego+30
Hago3+NPK Noo+30PsoK120 | Neo+30PeoKi20 | N7o+30Ps0Ki20 PsoKi10 Neo+30Ps0K120
Hago3 40 — — — —
Hapo3+N Nogo+30 Ngo+30 N7o0+30 - Nso-+30
Hago3+NPK Nao+30Ps0K120 | Nao+30PsoKizo | N70+30PsoKi20 PsoK110 Neo+30Ps0K120
Hago3 60 — — — —
Hapo3+N Noo+30 Neo+30 N70+30 - Neo+30
Hapo3+NPK Ngo+30Ps0K120 | Nao+30PsoKi20 | N7o+30Ps0Ki20 PsoKi10 Neo+30Ps0K120

B pesynbTate Bo3zmenbiBaHUs KyKypy3bl, SIPOBOTO parica, 03UMOTO TPH-
THUKaJe, JIONUHA Y3KOJIMCTHOTO M SUMEHS B CE€BOOOOpPOTE Ha JEPHOBO —
MOJI30JIUCTOM JIETKOCYIJIMHUCTOW TMOuYBe 0e3 ynoOpeHMi OTpHLATeNbHBII
6ananc rymyca cocrasun 2309 kr/ra (tabm. 2) [2].

Tabnauna 2. Bananc rymyca 3a poTanHio IJI0I0CMEHHOI0 CeBO0OOOPOTA HA IePHOBO-
TOA30/THCTOM JIerKOCYTTMHHCTOM MOYBe B 3aBHCHMOCTH OT NIPHMEHsIEMOIi CHCTeMBI
ynoopenus (0e3 3anamKu coJI0Mbl)

Bapuantst Munepanuszanus, Lymnduxauns, kr/ra bananc rymy-
Pacturens-
OIIbITa Kr/ra Hagos ca, Kr/ra

HBbIC OCTATKH

be3 ynobpenns 5298 2990 —2309

Nas3 4486 3827 —660

Na33P290Ks00 4767 4031 —737

Hasos KPC, 20 v/ra - 4887 3209 1000 677

¢on 1

®oH 1+Ny33 4843 3925 1000 82

Do 1+ Nyz3Pog0Kseo 5116 4116 1000 0

Hazos KPC, 40 /ra - 5509 3357 2000 152

¢on 2

®on 2+N33 5114 4058 2000 944

Do 2+ Nyz3Pog0Ksgo 5413 4218 2000 805

Hasos KPC, 60 1/ra - 5918 3476 3000 558

¢doH 3

Don 3+Nyz3 5371 4139 3000 1768

Don 3+ N433P290K590 5712 4305 3000 1593
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MuHepanuzanus rymyca B JAEpHOBO-TIOJ30JMCTON JIETKOCYTJIIMHUCTON
ITOYBE B 3aBUCHMOCTH OT CHCTEMBI y00peHus coctaBmia 4486—5918 kr/ra
(tabm. 2). Haubomnpmne 3HaYeHHS MHHEpalN3alldl T'yMyca OTMEUYEHBI B
BapHaHTax 0e3 MUHEpaNbHBIX yI0OpEHHil, 3TO CBSI3aHO C TEM, 4TO Oe3 BHe-
CeHMsI a30THBIX yIOOpeHMI MoYBeHHass MUKpodiopa B OOJbBIICH CTeeHH
MOTpeOIsIET a30T NOYBBI, KOTOPHII Ha 95 % BXOAWT B COCTaB TyMyca.

3a cyeT pacTUTENBHBIX OCTATKOB 3a POTAIMIO CEBOOOOpPOTa BOCCTAHO-
Buitock 29904305 kr/ra rymyca, 3a cyeT ryMU(UKALK HAaBO3a B IOYBE
obpazosainocs 1000—3000 kr/ra rymyca.

BHeceHne MHUHepalbHBIX yJ0OpeHWil Ha Oe3HaBO3HOM (hOHE CHMKANO
HEJOCTaTOK T'yMyca B IIOYBE, OJHAKO OajaHC TyMyca OCTaBaJCS OTpHIA-
TenbHBIM. OTpHLATENBHBIN OalaHC TyMyca OTMEYEH M IIPU OpraHWYecKOi
cucreMe ynobpeHus ¢ qo3aMu HaBo3a 20—40 T/ra 3a ceBoobopoT. beznedu-
LUTHBIA W TIOJIOXKUTENBHBIA OanaHc rymyca OOECIICUWIIM OpraHWYecKas
(c mo3oii HaBo3a 60 T/ra) ¥ OpraHOMUHEPAIBHAS CUCTEMBI YIOOPCHUSL.

MuHepanu3anus rymyca 3a poTalHi0 ceBooOOpOTa M 0Opa3oBaHHUE T'y-
Myca 3a CYEeT PaCTUTEJBbHBIX OCTAaTKOB M HaBO3a OBbLIM aHAJIOTHUYHBI JaH-
HBIM, MOJTyYeHHBIM B BapHaHTax 0e3 3amamiki coomsl (Tabu. 3 u tabu. 2).
PacueTsr IMoKasaljid, 4TO 3a CYET 3alalKu COJIOMBbI MPUXOJHBIC CTATbU T'y-
Myca yBenuduinch Ha 1793-3193 kr/ra.

Tabnauna 3. Bamanc rymyca 3a poTalHIo IJIOIOCMEHHOI0 CeBOOOOPOTA HA IePHOBO-
MOJ30/IMCTOH JIETKOCYTVIMHUCTOIi Mo4Be (¢ 3aNaIKoii c0J0MbI)

Mumne- I'ymudukaims, Kr/ra
panuza- Bbananc
Bapuanr Pacrurens-
usi, Hago3 | Conoma |Tymyca, Kr/ra
</ HBIE OCTaTKU
bes  ynobpenusa — (kon- | ga5g 2085 - 1793 545
TPOJIb)
Nyz3 4563 3896 - 2602 1935
Na33P290Ks00 4855 4100 — 2904 2149
Hagos 20 1/ra — ¢on 1 4940 3177 1000 2017 1254
Don 1+Ny33 4901 3996 1000 2661 2756
DoH 1+ NuzzPrg0Ksgo 5180 4165 1000 2934 2919
Hago3 40 1/ra — don 2 5503 3337 2000 2199 2033
DoH 2+Nyg3 5215 4160 2000 2753 3698
Don 2+ NyazPrg0Ksgo 5494 4281 2000 3056 3843
Hago3s 60 1/ra — don 3 5943 3475 3000 2294 2827
DoH 3+Nus3 5467 4240 3000 2868 4641
Don 3+ N433P290K590 5746 4362 3000 3193 4808
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B pesyibrate Ha (OHE 3aIMAIIKU COJIOMBI ITOJIOKUTEIBHBIN OalaHC Ty-
Myca IOJy4YeH BO BCEX BapHAHTaX OIBITAa ¢ IPUMEHEeHHeM ynoopenuit. Ta-
KUM 00pa3oM, MOXKHO 3aKJIIOYHTh, YTO IPH 3allallKe COJIOMBI Ul MOANep-
*KaHus Oe3neuIuTHOrO OayaHca ryMmyca B CeBOOOOPOTe KyKypy3a — sipo-
BOM paric — 03UMasi TPUTUKAJIE — JIFONUH Y3KOJUCTHBIN — SYMEHb JOCTAaTOY-

Ho BHOCHUTH 20 T/ra HaBo3a KPC Ha COTOMUCTON HOACTHIIKE.
JIMTEPATYPA

1. Cuctema npuMeHeHus ynoOpeHuit: y4ue6. mocodue Juist CTyJCHTOB YUPEKICHU  BbICIIIe-
ro 00pa3oBaHMs IO CHELUATIBHOCTSIM «ATPOXUMHUS U MOYBOBEICHHE», «3allUTa PacTeHUH U
xapantuH» / B. B. Jlana [u np.]; nox pex. B. B. Jlansr. — I'poxno : ITAY, 2011. - 418 c.

2. Meronuka pacuera Oananca rymyca B 3emnenenun Pecriyomuku benmapycs / B. B. Jlama
[u ap.]; Uu-T mouBoBenenus u arpoxumun. — Munck: BHUBH®X B AIIK, 2007. — 20 c.

VIK(631.82+631.811.98):633.13

BJUSIHUE MUKPOYJIOBPEHUI U PET'YJISITOPOB POCTA
HA YPOXKAMHOCTb U KAYUECTBO I'OJIO3EPHOI'O OBCA
Jleonona H. JI.

Hayunwuii pyxogooumens — Bunvogpnywm H. P., 0-p c.-x. nayk, npogheccop
YO «benopycckast rocyIapcTBEHHAs CEIbCKOX03HCTBEHHAS aKageMusy,
r. l'opku, Pecriybmka benapyce

Hapsiny ¢ MakpodJeMeHTaMH, JUIS HOJyYeHHs] BHICOKHX M CTAOMIIbHBIX
YPOKAeB SPOBBIX 3€PHOBBIX KYyJBTYp OONBLIOE 3HAYCHHE MUMEIOT MHKpO-
AJIEMEHTBI, KOTOPbIE NOTPEOISIOTCS PACTEHUAMH B MaJIbIX KOJMYECTBaX, HO
UTPAIOT BAXKHYIO POJIb B UX HKU3HEESATEIBHOCTH.

Bpicokasi CTOMMOCTh MUKPOY/IOOpEHHH BBI3BIBAET HEOOXOIMMOCTh pa3-
pabOTKH palMOHANBHBIX CIIOCOOOB MX MpuMeHeHHs. [109ToMy nepcreKTHB-
HBIM HAllPaBJICHUEM IIPH UCIIOJIB30BaHUU MUKPOYAOOPEHUIA SIBIISIETCS MTPH-
MEHEHHE MHOTOKOMIIOHEHTHBIX, a TaK)XKe€ KOMIUIEKCOHATOB (XeJlaToB), Iie
COJICP)KUTCSl B OMOJIOTMYECKH aKTUBHOM (popMe Liesblil psifi HEOOXOJUMBIX
pacteHusM Mukpoaiementos (Cu, Zn, Co, Mn u apyrux) [1].

VYnpaBneHue pocTOM W pa3BUTHEM PACTEHUIl IPU MOMOILM peTyisiTopa
pocTa mpUOOpeTaeT akTyallbHOE 3HA4Y€HHE B CBSI3M C TEM, YTO MO3BOJHT
CYIIECTBEHHO TOBBICUTH CTPECCOYCTONYMBOCTD PACTEHUH NpU HeOIaromnpu-
SITHBIX YCJIOBHSIX U YBEJIMYUTH YPOKaWHOCTh NP MHHHMMAJIbHBIX 3aTpaTax

138



Cekuust 2. Posib XuMuu B COBPEMEHHBIX TEXHOJIOTUAX PACTCHUEBOACTBA U aIrPOXUMHUHN

Tpyna u cpeacts [2]. Bosbimoit wHTEpeC MpPEACTABISET HCIONB30BAHHE
KOMIUTEKCHBIX TIPEIapaToB Ha OCHOBE MHKPO3JIEMEHTOB H PETYISTOPOB
pocra, TOy4eHHBIX B IMOCcieaHee BpeMs, i 3(p(PeKTHBHOCTS KOTOPHIX CI1abo
M3y4YeHa IPH BO3ACIHIBAHUH OBCA.

Lenbio ucCcIenoBaHUN SBIBIIOCH M3YYCHUE BIISTHHUS MHKPOYIOOpEHHS
Ano6 Cu, perynsTopa 3KOCHI, KOMIIJIEKCHOTO TperapaTa Ha OCHOBE MHUK-
poasieMeHTa Meau U peryisitopa pocta MukpoCtum CU Ha yposkaiHOCTD |
Ka4yecTBO IoJI03epHOT0 0Bca copTa ['omra.

HccnenoBanust mpoBomwinch Ha Tepputopun YHI[ «OmnbiTHBIE OIS
BI'CXA» Ha NIepHOBO-TIOJ30JIMCTON JIETKOCYTJIMHUCTON TOYBE, pa3BUBAIO-
mieiicst Ha JIETKOM JISCCOBHIHOM CYTJIMHKE, IMOJICTHIIAEMOM C TITyOHHBI OKO-
7m0 1 M MopeHHBIM cyrauHKOM. OOmiasi miomiaas OensHKd — 21 Mz, yuer-
Hasi — 16,5 M%, MOBTOPHOCTh — YeTbIpexKpaTHas. HopMa BbiceBa ceMsiH —
5,5 MJTH. BCXOKHX CEMsSH Ha TeKTap. B ombITax NMpUMEHSIINCH KapOaMum
(46 % N), ammodoc (12 % N, 52 % P,0s) , xopuctsiii kanuii (60 % K,0).

B ¢aze mauana Beixoma B TpyOky npumensuma 0,8 w/ra Ano6 Cu (xwun-
KUH KOHLEHTpAT yxoOpeHus, coxepxamuii 6,43 % Cu B xenatHoit popme,
9% azora u 3 % MarHus), a TakkKe KOMIUIEKCHBII Ipernapar Ha OCHOBE
MHKPOAJIEMEHTOB U PETYISTOPOB pocTa B 1no3e | yi/ra MukpoCrtum Menp
(Mems — 78 1/1, a3ot — 65,0 r/71, rymuHoBBIe BemiectBa — 0,6—5 mr/i). Pac-
X071 pabouero pactBopa — 200 yi/ra. Peryasitop pocta 3KOCHI IPUMEHSIIH B
no3e 75 mu/ra B paze Havana BbIXOJA B TPYOKY.

[pumenerne Ngy PgoKgp TOBBIIIANO YposkalHOCTE TOJI03EPHOTO OBCA HA
8,9 wra, NgoPsoKeo — Ha 10,9 w/ra mpu okymaemoctu 1 xr NPK xr 3epHa
(Tabm. 1).

B pesymbrate 00pabOTKH MMOCEBOB OBCAa PETYISTOPOM POCTa 3KOCHI B
CpeaHeM 3a 2 Tojia 1Mo CPaBHEHHUIO ¢ ()OHOM YBEJINYMBANIACh yPOXKaHHOCTh
rojo3epHoro copra I'oma Ha 5,9 1/ra nmpu oxymaemoctn 1 kr NPK kr 3epra
6,9 kr. ITo cpaBuenuto ¢ 2013 romom yposkaiiHocts B 2014 roay moBbicH-
JIach B 3TOM BapHaHTe ombITa Ha 9,8 11/Ta.

[Ipumenerane MukpoCtum Mens nu Ano6 Mexap B ¢a3e Hagana BeIXoJa
B TpyOKy TOXe€ MOBBIIIAIO ypPOXKalHOCTh 3epHa copTta ['oma Ha 15,4 u
16,9 w/ra no cpaBHeHuto ¢ KOHTpoJieM npu okynaemoct 1kr NPK kr 3epHa
6,4 u 7,0 kr. Ha dpore NgoPeoKgo + N3 voues TprMeHEHHE MuKpoCTHM Menb
B Cpe/HEM 3a 2 To/ia MOBBIIIAN0 YPOXXaWHOCTH y TOJIO3EPHOTO COpPTa OBCa
lomra va 4,7 w/ra, a Anod Mens — Ha 6,2 w/ra. B 2014 rony yposkaiiHOCTh
3epHa OBca B ATHX BapHaHTaX ombita Obiaa Ha 11,1 u 10,1 1w/ra cooTBeTCT-
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BeHHO BhIme, 4yeM B 2013 romy. D10 cBsizaHO ¢ Oonee OMarompuUATHBIMU
METEOPOIOTHIeCKUMH ycroBusiMu B 2014 romy.

Ta6nuna 1. BiusiHue MaKpo- H MUKPOY100peHHUii H PeryJsaTopoB pocTa
Ha YPO:KaiiHOCTb 3epHa 0Bca roJosepHoro I'oma

YpoxaiiHOCTb, I/Ta Cpenmsst ypo- OxymnaeMocTh
Bapuanrs! onbita 2013 . | 2014 . XaifHoCTb, 1/ 1 xr NPK, xr
3epHa
1. Be3 ynoOpenwuii (KOHTPOJIb) 14,8 27,3 21,1 -
2. N1sPsoKsgo 18,8 30,9 24,9 2,3
3. Neo PsoKsgo 25,4 34,5 30,0 42
4, Ngo Pango — (bOH 1 27,2 36,4 31,8 4,5
5. Neo Pso Koo + N3 youes B haze 28.6 388 337 50
Hayaja BEIX0Ja B TPYOKy — ¢oH 2 ' ' ' '
6. ®on 1 + okocma B (ase Hauama 228 126 377 69
BbIXOZ1a B TPYOKY, 75 mi/ra ' ' ' '
7. ®on 1 + MukpoCrum Cu B c¢a3se 309 420 365 6.4
HayaJia BBIX0/1a B TPYOKY ' ' ' '
8. ®on 1 + Anod Cu B ¢ase Hauana
o B DY ¢ 329 | 430 38,0 7,0
9. ®ou 2 + MukpoCtum Cu B daze 319 455 387 73
HaJaJia BEIXO/1a B TPYOKY ' ' ' '
10. NgoP70Ki20 + Nag woues B aze Hawa-
J1a BbIX0oz1a B TpyOKy + Ano6 Cu 339 430 385 56
HCPys 1,0 15 0,9

MakcumanbHasi ypoxkaiiHocTh 3epHa B ombite (38,5-38,7 1/ra) nocrura-
nach npu npumenenud Anod Cu Ha dore NgyPgKgy 1 MukpoCruma Cu Ha
(bOHe N60P60K90 + N30 n A,H06 Cu Ha (bOHe N80P70K120 + N40.

[Mpumenenne ynoOpeHnii 1o CpaBHEHUIO C BApHAHTOM 0€3 BHECEHUS MX
crocoOcTBOBaJIO HEKOTOpOMY Bo3pacranuio maccel 1000 3epeH. Hanbonnb-
mast macca 1000 3epeH y rojozepHOro copra HaOJIIOAaNach B BapuaHTe C
npuMeHeHreM Anto6 Menp Ha GoHe NggP7oKi20 + Nyg yowes (26,4 T) (Tabm. 2).

[Tpumenenne ynoOpeHuil 0 CpaBHEHHIO ¢ HEYAOOPEHHBIM KOHTPOJIEM
CYIIIECTBEHHO TIOBBIIIANIO COJEPKAHUE CHIPOro OejKa B 3epHE TOJI03ePHOTO
oBca. Hambosiee BBICOKMM copepkaHHeM chIporo Oenka B 3epHe (17 %) u
BBIXOJ chIporo Oenka ¢ 1 ra (5,7 m/ra) ObuUTM B BapuaHTE C MPUMEHEHHUEM
An106 Cu Ha done NggP7oK1o0 + Nuo B mogkopmky (tab. 2).
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Ta6nuna 2. Biusinue MaKpo- H MHKPOYA00peHHii H PeryJIsiTOpoB PocTa HA Ka4eCTBO

3epHa 0Bca
Coneprkanue ceiporo | Beixox ceiporo 6enka, | Macca 1000 3epeH,
Oenka, % /ra r
Bapuanr onbita C Coo Coo
2013 1.|2014 1. | P 2013 1. {2014 1. | “PM2013 1.|2014 r.| “PA
Hee Hee Hee
1.bes ynoGpenii 137 | 135 [136] 17 | 32 | 25 20,6 | 26,0 228
(KOHTpOJIB)
2. NisPeoKao 140 | 148 |144| 24 | 39 |32 | 222 | 262 |242
3. Neo PeoKeo 142 | 149 |146| 33 | 44 |39 | 231 | 266 |24.2
4 NooPeoKoo— o 1| 146 | 150 |148| 31 | 47 |39 | 234 | 267 |249
5. Neo Pso Kgo + N3o woues
B (aze Havana Beixoma | 14,7 15,1 |149| 3,7 5,0 44 | 249 | 27,2 | 243
B TpyOKy — (poH 2
6.0oH | + skocui B
(hase nauana Beixoma B | 14,8 15,3 | 150]| 3,6 572 46 | 255 | 275 | 25,2
TpyOKy, 75 Mi/ra
7.®oH 1 + Mukpo-
Crum Cu B ¢ase naua- | 15,6 156 |156| 4.1 5,6 49 | 259 | 278 | 254
J1a BEIXOZIA B TPYOKY
8. ®ou 1 + Agob Cu B
(hase mavana Beixoma B| 15,8 15,7 | 156 | 4.4 5,8 51 | 26,1 | 28,6 |25,3
TpyOKy
12. ®on 2 + Mukpo-
Crum Cu B ¢asze Haua- | 16,3 16,4 |16,4| 4,7 6,2 55 | 27,0 | 30,7 |26,2
J1a BEIXOZIA B TPYOKY
13. NgoP70K120 + Nag souen
B (ha3e Havana BeIxoma| 16,7 17,3 | 17,0 5,0 6,4 57 | 28,2 | 30,8 |26,4
B TpyOKy + Ano6 Cu
HCPys 1,1 1,1 |08 1,8 19 |13
JINTEPATYPA

1. DddexTnBHOCTE TPUMEHEHHSI MUKPOYI0OPEHHIT N PETYIISTOPOB POCTA TIPU BO3/IEIBIBA-
HHH CEITbCKOXO03HCTBEHHBIX KynbTyp / W. P. Bubadumym [u mp.]. — Mumck: bemapyc. naByka,

2011.-293 c.

2.ITonomapenko, C. II. Perynaropsr pocra pactennii / C. I1. Tlonomapenko. — Kues,

2003.-319c.
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V]IK 631.8:(631.559+581.143.051)

BJIMSTHUE HOBBIX ®OPM KOMILJIEKCHBIX Y1OBPEHUI
HA YPOXKAMHOCTH U KAYECTBO I'OJIO3EPHOI'O OBCA
HA JEPHOBO-TIOA30JUCTOM JIETKOCYTJIMHAUCTOMN
MHOYBE

Jleonosa H. JI.

Hayunwuii pyxosooumens — Bunvogpnyw H. P., 0-p c.-x. nayk, npogheccop
YO «benopycckas rocyapcTBEHHAs! CEIbCKOX035HCTBEHHAS aKaaeMHs,
r. 'opxu, Pecniy6mxa benapych

BaxxHoit 3epHOGYpakHON KyIBTYpOil siBisercs oBec. B 2013 roxy oBec
B Pecrrybnmke Bemapych Bo3memnsiBaics Ha miomann 142,8 teic. ra. B G-
JKalllliue rojipl IIaHUPyeMble Tuiomany nog osec — 119 teic. ra. s onTu-
MH3aIUHI PEXHMa MUHEPAIBHOTO ITUTAHHUS 3€PHOBBIX KYJNbTYP OYCHb BaX-
HBIM SIBIISIETCS] COATaHCUPOBAHHOE COOTHOILICHHE JJIEMEHTOB NMHUTAHMS HPH
MIPUMEHEHNHU YIOOPEHUH ¢ yUeTOM YPOBHS IUIOJOPOANS MOUB. {1 SpOBBIX
3epHOBBIX KYyJBTYp pa3paboTaHbl KOMIUICKCHBIE a30THO-(hochopHO-
KaJHiHBIe YIOOpEHHs C MHKPORJIEMEHTaMH, KOTOpBIE TEXHOJIOTHYHBI B
IIPUMEHEHNH, CO/IEPKaT B OTHOM TpaHyle Makpo- U MHUKPO3JIEMEHTHI.

Llenbto mccae0BaHUM SABISUIOCH YCTAHOBIIGHHE BIHSHUS HOBBIX (OpPM
KOMIUIEKCHBIX yIOOpPEHHH 11 OCHOBHOT'O BHECEHHS M HEKOPHEBBIX IOJ-
KOPMOK IIPH BO3/IEJIBIBAHIH TOJIO3EPHOTO OBCA.

UccnenoBanus nposoauwnuch Ha Tepputopur YHIL «OneiTHele OISt
BI'CXA» Ha epHOBO-TIOJ30JIMCTON JIETKOCYIJIMHUCTON MOYBE, pa3BUBAIO-
IIeHcs Ha JIETKOM JIECCOBHHOM CYTJIMHKE, MOJCTHIIAEMOM C TIyOMHBI OKO-
70 1 M MOpPEHHBIM CYTJIMHKOM C T'OJ03€pHBIM copToM oBca ['omra. OGmas
omans AeIssHKn — 21 Mz, yuetHas — 16,5 Mz, IIOBTOPHOCTh — YETBIPEX-
kpatHas. HopMa BeIceBa ceMsiH — 5,5 MJIH. BCXOXKUX CEMsIH Ha rekrap. B
OTIBITE MPUMEHSIINCH 0 MoceBa Kapoamu, aMMo(docC, XJIOPUCTHIN Kaluil U
KOMIUTEKCHOE ynoOpenue it oBca Mapku 13:11:22 ¢ moGaBkoi MUKpoO3IIe-
mentoB (B — 0,1 %, Cu— 0,15 % u Mn - 0,1 %).

Jlii HEKOPHEBBIX IMOJAKOPMOK HCIIONB30BAIOCh KOMIUIEKCHOE ymobOpe-
uue Hyrpusant miroc (N — 6 %, P,Os — 23 %, K,O — 35 %, MgO — 1 %,
Zn-0,2 %, Cu — 0,25 %, Fe — 0,05 %, Mo — 0,002 %) u ¢depruBant (mpu-
nunarens). HyrpuBant mmoc B Jo3e 2 Kr/ra Ha OBCE BHOCWIM JBaXKIIBI:
riepBast MOJKOPMKa — B pase KyIieHus1, Bropast — B (ha3e BBIX0a B TPYOKY.
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IToyBa ombITHOTO y9acTKa MO TOJaM HCCIEJOBAaHWN HMena HHU3KOe U
cpennee coxepkanne rymyca (1,21-1,70 %), cnabokucmyro u OIH3KyI0 K
HEeHTpansHON peakiuio mouBeHHOH cpensl (pHkc) 5,4—6,1), moBEImIEHHOE 1
BBICOKOE COJepiKaHHe MOouBeHHOTO (pocdopa (225-291 mr/kr), cpemHee u
TIOBBIMIEHHOE — MOABIDKHOTO Kamiust (186—238 MI/KT), HU3KYIO M CPEIHIOIO
o0ecrieueHHOCTh MOJBIKHON Menpo (1,2—2,2 MI/KT) U HU3KYIO — HOABHXK-
HBIM [IUHKOM.

[MpumeneHne ynoOpeHHi CYIIECTBEHHO MOBBINIANIO YPOXKaiHHOCTh TOJIO-
3epHoro oBca. [Ipu BHecenun NigPgoKgy yposkaiiHOCTH 3epHa BO3pocia Ha
3,8 w/ra, a Ngy PgoKgo — Ha 8,9 1/ra (Tabm. 1).

Hcnonp3oBaHue BOZOPACTBOPUMOTO KOMIUIEKCHOTO ynoopenus Hytpu-
BaHT IUTIOC IIPU ABYX 0OpabOTKax IO CPaBHEHHIO ¢ (JOHOBBIM BapHaHTOM
NgoPgoKgg crtocobcTBOBATO YBETHUECHUIO YPOKaHOCTH 3epHA OBCa B CpEll-
HeM 3a 2013-2014 roma Ha 6,9 w/ra. Oxymaemocts lkr NPK kr 3epHa B
9TOM BapWaHTE OIBITa COCTaBWJIA Yy roio3epHoro copra 7,3 kr. Ha ¢one
Nso Pso Kgo + N3g vowes IpMeHEHNE HyTpHBaHTa IUTFOC TIPUBENIO K yBEIHYE-
HHUIO ypoxkailHOCcTH 3epHa Ha 4,4 w/ra npu okynaemoctu lkr NPK 3epha
4.4 xr (tabm. 1).

Ta6nuna 1. BiusitHue Makpo- 1 MHKPOY/100peHHIi 1 pPeryJsiTopoB pocTa
HA yPO:KaiiHOCTH 3epPHA 0BCa royio3epHoro I'oma

VYpoxaiinocts, | Cpenmusst | [Ipnbaska | OxymaemMocTh

Bapuants! onbita 1yra YpOXalHOCTB,| K KOHTpo- | 1 kr NPK, kr
2013 1.(2014T. 1/ra mo, 1/ra 3epHa

1.be3 ynobpenuii (KOHTPOJIB) 148 | 27,3 21,1 - -
2. N1gPgoKog 18,8 | 309 24,9 3.8 2,3
3. Neo PsoKago 254 | 345 30,0 8,9 4,2
4. Ngo PgoKgo — o 1 272 | 364 31,8 10,7 4,5
5 NeoPeo Koo + Naowown Bhase | g5 | 38 | 337 126 50
HaJaJia BEIX0ia B TpyOKy — don 2 ' ' ' ' '
6. ®on 1 + HyrpuBaHT mmoc B 319 | 455 38,7 176 73
tase kyuienust (2 06paboTKm)
7. DKBHUBaJICHTHBIN BapHaHTy 5
110 NPK (A®K ¢ B,Cu, Mn) 32,7 | 436 38,2 17,1 6,8
8. ®ou 2 + HyrpusanT 1ioc 32,5 43,6 38,1 17,0 6,8
HCPgs 1,0 15 0,9

[IpuMeHeHHEe HOBOTO KOMIUIEKCHOTO YIOOPEHUSI JJIst IPOBBIX 3€PHOBBIX
kynbTyp ¢ B, Cu u Mn mo cpaBHEHUIO C BHECCHUEM B SKBHBAJICHTHBIX JO-
3ax Mo a3oTy, ¢pocdopy u Kanuio B GopMe CTaHAAPTHBIX YIAOOpEHUH cIio-
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coOCTBOBAJIO IOBHIIICHUIO YpOXKaHOCTH 3epHa Ha 4,5 1/ra. Ilo-Bunumomy,
MIOJIOKUTEIBHOE BIMSHUE HAa YBEIMUYCHUE YPOKAWHOCTH IPU IMPUMEHEHUH
KOMIUIEKCHBIX YZOOPEHHWH 10 CPaBHEHHIO C BHECEHHEM B SKBHBAJICHTHOMN
JI03€ CTAaHJApTHBIX YHOOpEeHHH ObUIO, IPEKAE BCETO, 3a CUET COAEPKAHUS
MmukpoaemenToB B ADK (B, Cu u Mn).

[Tpumenenne ynoOpeHHH MO CpaBHEHHMIO C BapuaHTaMH Oe3 BHECEHUS
X crnoco0cTBOBajIO HeKoTopoMmy BospacTanuto maccel 1000 3epen. Hau-
6ounpiias Macca 1000 3epeH y T0J103epHOTO COPTa HAOJIOAaIach B BAPHAHTE
¢ npumenenreM A®K ¢ B, Cu u Mn (27 r) (Tadmn. 2).

[MpumeHeHne ynoOpeHuil 0 CpaBHEHHIO ¢ HEYAOOPEHHBIM KOHTPOJIEM
CYIIECTBEHHO IOBBIIIATIO COJIEPKAHUE CHIPOTO OeJKa B 3€pHE T'OJ03EPHOTO
oBca.

HanbGonee BoicokuM conepkanue ceiporo 6enxa (16,2 u 16,3 %) 610
npu BHeceHnn ADK ¢ B, Cu u Mn npu nByxkparHoit monkopmke Hytpu-
BaHTOM IuTtoc Ha QoHe NggPgso Koo + N3g B ase Hawana Brixoma B TpyOKy
(Tabm. 2). B 3THX BapWaHTax OIbITa HAaHOONBIINM OBUT U BBIXOJ CBIPOTO
OeJika.

Tabnumna 2. Baussaue MaKpo- 1 MHKPOYA0OpeHHUIi U PeryIsiTOPOB POCTA HA KAYeCTBO
3epHa oBca

Coneprxanue ceiporo | Beixox ceiporo 6enka, | Macca 1000 3epew,

Genka, % /ra r

BapI/IaHTBI OIIbITa C N C N C N

2013 1. | 2014 1. | P 2013 r.{ 2014 . | “P*|2013 1.|2014 .| “P*

HEe HEe HEEe

1. bes ynoGpennit 137 | 135 [136] 1.7 | 32 | 25| 206 | 260 | 228
(KOHTPOJIb)

2. NisPeoKoo 140 | 148 |144| 24 | 39 | 32| 222 | 262 | 242

3. Neo PeoKso 142 | 149 |146| 33 | 44 | 39 | 231 | 26,6 |24.2

4. Noo PsoKoo — dhom 1 146 | 150 [148] 31 47 |39 | 234 | 26,7 |24,9
5. Neo Pso Koo + N3o wouen
B (aze Havana Beixoma | 14,7 15,1 |149| 3,7 5,0 44 | 249 | 27,2 | 243
B TpYOKY — (oH 2

6. ®on 1 + HyrpuBant
mwioc B ¢aze kymernsi| 16,0 15,7 | 156| 4,3 6,1 52 | 27,4 | 28,6 |25,7
(2 obpabotkn)

7. DKBUBaJICHTHBIH Ba-
puanTty 5 no NPK 16,1 | 16,3 |16,2| 4,6 6,1 | 54| 262 | 29,5 | 27,0
(A®K ¢ B, Cu, Mn)
ﬁﬁ}q;g‘* 2+ Hyrpusant 166 | 166 |163| 46 | 62 |54 | 27,0 | 294 | 254

HCPys 11 11 |08 18 19 |13
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Takum oOpazom, Hambonee >3((HEKTHBHHIMH BapHaHTAMHU CHCTEMBI
yIOOpeHHs TOJI03ePHOTO OBca OBUTH BapuaHThHl ¢ npumeHeHneM A®K c B,
Cu u Mn s oBca 1 ABYXKpaTHOH HEKOPHEBOH moakopMkoit HytpuBanTom
wioc Ha (oHe Ngy Py Kgg + N3p, KoTOpEIe 0OecmieunBamm 0ojiee BRICOKYIO
YPOKaHOCTH M BBIXOJ CBIPOTO OeKa.

V]IK (631.8.022.3+631.811.98):633.13

3KOHOMMUNYECKAS YOPEKTUBHOCTb IPUMEHEHU S
HOBBIX ®OPM YJIOBPEHUI U PEI'YJISSITOPOB POCTA

ITPU BO3JEJIBIBAHHUUN I'OJIO3EPHOI'O OBCA

Jleonosa H. JI.

Hayunwui pyxosooumens — Bunvogpnyw H. P., 0-p c.-x. nayk, npogheccop
YO «benopycckasi roCyIapcTBEHHAs! CEIbCKOX03SHCTBEHHAS aKaAEeMHIs,
r. l'opku, Pecriybmka benapycs

OnruMu3anus MUTaHUS PaCTeHUH, MOBBIEHHE d((PEKTUBHOCTH BHECE-
HUsI YIOOpEHHi B OTPOMHOM CTENEHU CBSA3aHbI ¢ 00ECIeYeHHEM ONTHMAITb-
HOT'O COOTHOIIIEHHS B TIOYBE MAKpO- U MUKPOIJIEMEHTORB. [IpHueM 3TO Bax-
HO HE TOJBKO JIS POCTa YPOKAWHOCTH, HO M TOBBIIIEHHUS KayecTBa MPO-
JOYKIMH pAaCTEHHEBOCTBA M )KUBOTHOBOCTRA [1].

MHUKpPO3JIEMEHTBI BBIMOHAIOT BaKHEHIIHE QYHKIIUK B MPOIIECCAX HKU3-
HEJeATENLHOCTH PACTEHHI U SBJISAIOTCS HEOOXOJINMBIM KOMITOHEHTOM CHC-
TeMBI yIOOpeHHs s COANAaHCHPOBAHHOTO IMHUTAHHUS CENTLCKOXO3AMCTBEH-
HBIX KyJAbTyp. VIHTEeHCH(DUKAINS 3eMIICIENHs YCHITUBAET MOTPEOHOCTH B
HCIIONB30BAHUH MHUKPOYIOOPEHHUI B CENBCKOM XO3AHCTBE. JTO CBSI3aHO C
POCTOM YPOXKAUHOCTH CEbCKOXO3IHCTBEHHBIX KYJIBTYD, HCIOJIb30BAHUEM
HOBBIX BBICOKOIPOJYKTHBHBIX COPTOB, WMEIOIINX HHTEHCHBHBIA OOMEH
BEILECTB, KOTOPBIA TPEOYET JOCTATOYHON 00ECIIEYEHHOCTH BCEMHU DJIEMEH-
TAMHM [TMTaHUs, BKJIKOYAst MUKPOIJIEMEHTEL.

CoBpeMeHHBIM HAlpaBJEHHUEM ITOBBILIEHUS YPOKAWHOCTH M KavyecTBa
MPOAYKIUK PACTEHHEBOJCTBA SIBJISIETCS BHEAPEHUE B CENILCKOXO3SAMCTBEH-
HOE MPOM3BOJCTBO BHICOKHMX DHEPrOCOEPETAIONIMNX TEXHOJOTHIA ¢ TIPUMEHE-
HHEM PETYJSTOPOB POCTa pacTeHHid. VX HMCIOJIb30BaHUE MO3BOJISET CYIIe-
CTBEHHO TMOBBICHTh YCTOHYHUBOCTH PACTEHHI K HEOIAronpusITHBIM (hakTo-
paM cpefbl: BHICOKHM M HHU3KUM TEMIIEpPAaTypaM, HEJOCTATKy BJIaru, mopa-
xaeMoCTH 6osie3Hssmu. Ha cOBpeMEHHOM 3Tare pa3BUTHS CETbCKOXO3AHCT-
BEHHOTO TPOW3BOJCTBA CTABUTCS 3a/1aua B JIOOBIX MOTOIHBIX YCIOBHSIX

145



11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

MONTy4aTh YCTOWYHBEIE YpOkKau. BobIias poirb B MOBBIICHUN TIPOIYKTHB-
HOCTH W YIIy4IICHWH KadecTBa CENbCKOXO3SHCTBEHHBIX KYJIBTYp HpPUHA-
JISKUT OMOJOTHYECKH AKTUBHBIM BEII[ECTBAM.

[Ipumenerne MUKpOyIOOpEHHUT B XeTaTHON (opMe, PETyIATOPOB POCTa
MIO3BOJIUT ONTHUMM3UPOBATh MHUTaHWE OBCa M pa3paboraTh BbICOKOA(dEK-
TUBHYIO CHUCTEMY YAOOpEHHs, YMEHBIIUTH JACHCTBHE HEOJIarompHUsTHBIX
METEOPOJIOTHYECKHX YCIOBUI Ha ()OPMUPOBAHUE ypOIKasi 3TOU KYJIBTYPBHI.

Lenpto uccnenoBaHusi SBJIAJIOCH YCTAaHOBJEHHE AarpOHOMHYECKOH U
9KOHOMHUYECKOH 3((PEKTUBHOCTH HOBBIX (DOPM KOMILIEKCHBIX yIOOpEHMI
JUIS. OCHOBHOTO BHECEHHSI U HEKOPHEBBIX MOAKOPMOK, PEryJsiTOPOB pOCTa,
MHUKPOYIOOpEHUH M KOMIUIEKCHBIX MpPENapaToB Ha OCHOBE MHKPOIJICMEH-
TOB M PETYIATOPOB POCTA MPH BO3ACTBIBAHIH T'OJO3EPHOTO OBca [oma Ha
JIEpPHOBO-TIOI30JIUCTOH JISTKOCYTIIMHICTOH TTOYBE.

OOmias mrom@ans AejstHKka — 21 M2, yuetHas — 16,5 M2, MIOBTOPHOCTh —
YyeThIpexkpaTHas. Hopma BbIceBa ceMsH y 0Bca — 5,5 MITH. BCXOXKHUX CEMsH
Ha rekTap. B ombitax npumensutick kapbamun (46 % N), ammodoc (12 %
N, 52 % P,0s) u xmopucTsrit kaiuii (60 % K,0). B ¢ase Hayana Bbixoma B
TpyOky npumensuin 0,8 y/ra Ano6 Cu (KuAKMN KOHLEHTpaT yaoOpeHwHs,
conepxkamuii 6,43 % Cu B xenatHo# dopme, 9 % — azorta u 3 % — mMaruus),
KOMIUIEKCHBI IperapaT Ha OCHOBE MUKPOJJIEMEHTOB M PETYJIATOPOB pocTa
B no3e 1 a/ra MukpoCtum Menp (Meas — 78,0 /11, a3ot — 65,0 /i1, rymMuHO-
BhIe BemectBa — 0,6—5 mr/m). Pacxon pabouero pacteopa — 200 n/ra.

it HeKOpHEBOH MOAKOPMKHU B (haze KYIICHHS W BBIXOJa B TPYyOKy Ha
ImoceBax OBca MPHUMEHSJIOCh BOAOPACTBOPHMOE KOMILICKCHOE yHoOpeHue
HyrpuBaut miroc B go3e 2 kr/ra (N — 6 %, P,Os — 23 %, K,O — 35 %,
MgO - 1%, Zn - 0,2 %, Cu - 0,25 %, Fe — 0,05 %+, Mo — 0,002 %) u
(depTuBaHT (IpHIHMNATENb). PerynsaTop pocTa SKOCHJI NPUMEHSUIM B J103€
75 mi/ra B haze Havasa BBIX0/1a B TPYOKY.

Pacuer skoHOMHYecKOW 3((EKTHBHOCTH MPOBOJMICS IO METOJMKE,
paspabotannoit PYII « MHCTUTYT MOYBOBEICHUS U arpOXuMumny» [2].

Pacuer sxoHOMIUECKOH 3(h(hEKTUBHOCTH MPUMEHEHUS MaKpo-, MHKpPO-
YAOOpEeHU U PETYISITOPOB POCTa MOKAa3all, YTO B BAPUAHTE C HU3KOW JJO30M
azota (N1sPsoKgg) mpumeHeHne ynodpeHuii ObI0 SKOHOMHYECKA HEBBITO-
HBIM (Tabnuua). Bo Bcex Apyrnx BapuaHTax OmbITa ObLI MOJIyYEH YCIIOB-
HBII YHCTBIA TOXOJ, CIEJOBATEIbHO, IPUMEHEHHE YA00pEHUH U peryIsTo-
POB pocTa OBUIO pEHTAOCTHHBIM.
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Bonee BpIcOKMI YUCTBIN JOXOJ OTMEUYEH B BapUAHTaX C INPUMEHEHUEM
perymsTopa pocrta 3KochiI 1 MuKpoynooperns Ano6Cu Ha dore NggPeoKgo.
B stux BapuanTax omsita oH coctaBmit 4959 u 490,9 TrIC. py0. Ha 1 ra IpN
penradensHocTH 30,7 U 31,9 % cooTBeTcTBeHHO. J[OCTATOYHO BBHICOKHM
YCIIOBHBIN 9UCTHIN n0x07 (464,9 THIC. py0. Ha 1 Ta) 1 peHTa0ETFHOCTH TP O-
n3BoacTBa (28,9 %) Obutn mpu npumeHennun MukpoCrum Cu Ha done

NgoPsoKgo + Nao.

Takum oOpazoM, Hamboliee 3KOHOMHYECKHM BBITOAHBIMH BapHUaHTaMHU
TPU BO3/ICNBIBAHHH TOJIO3EPHOTO OBCAa OBUIM BapHAHTBHI C MPHUMEHEHHEM
peryiaropa pocTa SKOCWI M MHUKpoynoOpenus Anod Mens Ha ¢done

NgoPsoKso.

JKoHOMUYecKast 3P PeKTUBHOCTH NPUMEHEHHUs Y100peHuii B 3aBUCHMOCTH
OT NPHMEHsSIEMBIX CHCTeM yA00peHHii, cpeanee 3a 2013-2014 rr.

VYcnos- | Penra-
VYpo- Croumocts | Bcero o
. |IIpu- HBII 6eb-
Kai- JIONOJHHU- | JIOIIOJIHHU- .
baB- . YUCTBIA | HOCTB
BapPIaHTLI OIIbITa HOCTBH TCIIBHOU TEIIBHBIX
3epHa Ka, MPOAYKILUH,| 3aTpar. JIOXO, | TpOHS3-
ra * | wra 5 > i é TBIC. | BOJCTBA,
i¢ pyo. - pyo. pye. %
1.be3 ynobpennii (KOHTPOIIB) 21,1 — — — — -
2. N1sPsoKao 249 | 3,8 456 702,1 -246,1 | -35,1
3. Neo PsoKao 30,0 | 89 1068 10314 36,6 35
4. Ngo PeoKgo — don 1 31,8 | 10,7 1284 1200 84 7
S NeoPeo Ko + Nao wores B pase 337 |126| 1512 13105 | 2015 | 154
HaJaJia BEIXo/ia B TpyOKy — don 2
6. @on 1 +oxocun B pase madana | g7 | 1561 1992 | 14961 | 4959 | 307
BEIXOJIa B TPYOKY, 75 Mi/ra
7. @out 1 + MunpoCrim CU s 365 |154| 1848 | 15005 | 3475 | 232
(aze Hauasa BbIX0/1a B TPYOKY
8. @on 1 + Anob Cus pase nasa- | 58 | 169 | 2028 | 1537,1 | 4909 | 31,9
1a BEIXO/Ia B TPYOKY
9. on 1 + Hyrpusant mocs | 395 | 1761 2112 | 1907,6 | 2044 | 107
hase kyuienust (2 06paboTKm)
10. DKBUBAICHTHBII BAPHAHTY 5
110 NPK (A®K ¢ B. Cu, Mn) 38,2 | 17,1 2052 1803 249 13,8
11. ®on 2 + HytpuBaHT mioc 38,1 [17,0 2040 1695,7 344,3 20,3
12. Gou 2+ MukpoCtum CUB | 595 11751 5076 | 1611,1 | 4649 | 28,9
(hase Hauasa BRIXO/Ia B TPYOKY
13. NgoP70K120 + Nao youen B aze
Hayasa BEIX0/a B TpYOKy+A100 385 (17,4 2088 1758,8 329,2 18,7

Cu
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ATPOXUMHNYECKHE ACHHEKTBI BO3/IEJIBIBAHUSI
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B ycnoBusix ppIHOYHOIT 3KOHOMMKH BBIPAIIMBAHKUE LICHHBIX B IIUTATENb-
HOM OTHOILIEHHH KYNbTYyp, OOTaThIX OMOJIOTHYECKH aKTUBHBIMH BEILIECTBA-
MH, TI03BOJIAET PACIIMPHUTH aCCOPTHMEHT OBOILIEH M CIIOCOOCTBYET JTMKBH-
JAlUM CEe30HHOCTH B CHA0KEHMM HACEIEeHHUS CBEXKeH NpOAYKIMEH, XOTs
POCT IIEH Ha SHEPrOHOCUTENN U BIICUET 32 CO00I HEM3MEHHOE YBEIMUEHHE
3aTpaT Ha MPOU3BOJCTBO OBOIIEH B YCIOBHAX 3alUIIEHHOTO IPYHTA.

OnHoit 13 HanboJee IEHHBIX B 3TOM OTHOIICHHUH KYyJbTYp SIBISETCS I1e-
pel cIaaKkuii, BBICOKHE TUETHUECKHE, ITUTATeIbHbIC, BKYCOBBIC U JIeueOHbIE
Ka4ecTBa KOTOPOTO ONPENENAIOTCS, NPEXIE BCEro, COAEpKaHHEM B HEM
ButamuHa C, a ero 3¢ QeKTHBHOCTh B OOMEHHBIX IIpOIieccax OpraHM3Ma
ycunmBaetcsi Oriarojaps NMpUCYTCTBUIO BUTamuHa P (pytmHa). B Mmskorn
TiepIia Co/IepKarcsl TaKkke KapoTHHOW/IBI, THaMUH (BUTaMuH B;), puboda-
BHH (BuTamMHH B,), meanun (Butamuu PP), Toxodepon, Butamun Bg, ¢o-
JIeBasi KNCIIOTa, 3HAYUTENIbHOE KOJIMYIECTBO COJIEH Kajus, HATpHs, XKeje3a,
LMHKA, JIAMOHHOW M s107109HOI1 Kucnot u ap. IIpusaTHbIN nepednsiii apoMat
IUI0JaM MPHUJAOT JeTyuue 3(upHble Macia. [leprpl CTUMYIMPYIOT CIIFOHO-
OTJICJIEHHE W BBIPAOOTKY KETYJOYHOTO COKAa, YYACTBYIOIIMX B IHIIEBape-
nun. Ileper cmagkuii SBIsSETCS €CTECTBEHHBIM KOHIIEHTPATOM BUTAMHHOB
[1].

B Mupe exxeronno npoussoautcs 6oiee 22 MUJUTMOHOB TOHH Iiepua [2].
Camble kpynnsele npoussoautenu — Kurail, Mekcuka, Typrusa, Hurepus,
Hcnanus u ap. Cnennanuctsl B 001aCTH MUTAHUS YTBEPKIAIOT, YTO ClAl-
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KW TIeper] 3aciTy’)KUBaeT Cpaszy TPeX 30JIOTHIX Menaineii: 3a ButamuH C, ka-
potuH, ButamuH P. Cpenm oBomieit mo coxepkanuio ButamuHa C mepen
CTaIKUi 3aHUMAeT BeIyIlee MECTO W MPEBOCXOANT JIUMOH, KHBH M CMOPO-
nuHy. KpoMe 3TOTO B HEM COIEpIKUTCS MHOTO IPYTUX BUTAMIHOB H MUKPO-
9JIeMEHTOB: (OJHMeBas U HUKOTHHOBAs KUCIOTHL, BUTaMuHH E u PP, xamnb-
Ui, Kanuil, HaTpUH, XKeme30, Hol, IIUHK, Gocdop, MarHuil u Apyrue Beuie-
CTBa HE3aMEHHUMBIE JUIsl )KU3HEeSITeIbHOCTH YenoBeka [3].

EBpomneiinpl mo3HakoMWIUCh ¢ mepiem Osiaromapss KomymOy, mpuBes-
nieMy ero B kadectBe Tpodes B XV Beke u3 AMepuku. McnaHips! cHadana
HCIIONIb30BAJIM €r0 KaK JISKOPaTUBHOE U JiedeOHoe pactenue. Cnaakuil me-
pern Kak TakoBo# m3BecTeH He Oosee 200 meT. M moHadady oH He OBLI Ta-
KAM YXK CJaJKUM, IIOCKOJBKY COJIEpKajl MHOTO KallCauIIMHA, TPHUIAIOIIETO
IUTOIaM OCTPOTY M TOpeYb. DTO CETOAHS OJaromaps CeleKIMOHepaM MBI
MOKEM BOCXHUINATHCS BKYCOM IIepIla, MMEHYEeMOTO B HapoJe I0YeMY-TO
6onrapckum. HaBepHoe, oT Toro, uto 6oirapsl B X VII Beke mepBbIME TPH-
Be3nu ero B Poccnio, B Actpaxanb. CeroHs meper BO3ACIBIBAIOT 110 BCEMY
cety. U benapyce — He uckmouenue. [IpaBaa, y HEKOTOPBIX OTOPOJIHUKOB
MOCJIe TIePBBIX HEYAad CKJIQABIBACTCS BIICUATIICHHE, YTO Y HAC 3Ta KyJIbTypa
pactu He OymeT wu3-3a CBOCH TEIJIOJIIOOMBOCTH. YUHTHIBas JieueOHO-
npodHIIaKTHYECKOE BIIMSIHUE TUIOJIOB Meplia CIaIKOro Ha OpraHu3M Yello-
BeKa, HeoOXoIuMo obecrieunBaTh KPYIJIOTOAWYHOE MOCTYIUICHHE Ha MO-
TPeOUTENBCKUI PHIHOK BBICOKOBUTAMHHHOW MPOIYKIMH, IOCTYIHOW IO
LIEHOBOMY IOKa3arento [4].

B 3amuimeHHOM rpyHTE IDIOBI Mepiia CIaIKkoro MOXKHO IOJTy4aTh B Te-
yeHne 7—8 mecsieB ((eBpaab—OKTAOPh), B HIONE—CEHTSIOpPEe OCHOBHOE KO-
JUYECTBO IDIOAOB IMEpIa CIATKOTO ITOCTYHAeT U3 OKHBIX PETHOHOB CTpa-
HBI.

[Tomany, Ha KOTOPHIX B MEPEJOBHIX TETUIMYHBIX KOMOWHATaX CTPAaHBI
BBIPAIIUBAETCS TEPEI] CIaIKUM, 3aHUMAIOT 0KoJIo 3,5 % mpu cpeanei ypo-
xaiHOoCTH 10 12 Xr/™M [2]. B cBSI3M ¢ 3TUM B HacTosIiee BpeMs Ha moTpeOn-
TeNbCKUHA PBIHOK Poccuu ¢ yunToM XOpoImred TpaHCHOPTAa0eTbHOCTH ILIO-
JIOB TIEpIa KPYTJIOTOJMYHO B OOJBIIMX KOJMYECTBAX MOCTYIIAeT B OCHOB-
HOM WIMITOPTHASI TPOTYKITHSI.

OmHO#M U3 MPHYUH TOTO, YTO JIMIIG HEOONBIINE TUIOMAANA 3aHATHI O
IIPOU3BOJICTBO NEpLA CIaAKOI0, SIBJISIETCS €r0 HU3Kask ypOxKANMHOCTb U COOT-
BETCTBCHHO HEBBICOKasi PEHTa0eNbHOCTh NpoM3BOJCTBAa. OnHAKO cOBEp-
LIEHCTBOBAHUE CHOCOOOB BEIEHMSI KyJbTYpHI, NPUMEHEHUE dHeprocoepe-
ralolMX TEXHOJOTUH, UCIOJIb30BaHUE BBICOKOYPOXKANWHBIX, YCTOHUYMBBIX K
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OONIE3HSIM M TNIPHUCIIOCOOTICHHBIX K IOHIXECHHBIM TEMIIEpaTypaM COpPTOB U
THOPHUIOB MO3BOJIUT YBEINYNTH OOBEMBI IPOU3BOACTBA M IIOBBICHTH PEHTA-
OENBHOCTb.

Pactenus nepna ciagkoro criocoOHBI MOCTOSSHHO 0Opa30BBIBATH HOBBIC
OpraHbl, YTO B COYETAHUU C MPOJOKUTEIbHBIM IEPUOIOM POCTa U HEIpe-
PBIBHBIM LIBETEHMEM U IUIOJOHOIIEHHEM pacTeHUIl co3faeT MpaKTU4eCKU
HEOrpaHMUYCHHbIE IOTEHIHANbHBIE BO3MOXKHOCTH YBEIMUYCHHS YpOKaifHO-
CTH TIPH NPaBHJIBHOM BEICHUU KYJIBTYPHI B 3aIlMIICHHOM I'PYHTE B ONTH-
MAaJIbHO CO3/IaHHBIX YCJIOBHUAX MUKPOKIMMATA.

[Tpu Bo3xenbIBaHUM HEpLa CIaJKOr0 B 3alMIIEHHOM I'PYHTE OCOOCHHO
aKTyaJbHBIM OCTAaeTCsl MOMCK IyTeil peryarpoBaHMS MPOLECCOB POCTa H
Pa3BUTHS PAaCTCHHH C IETbI0 YBEIMUYCHUS MPOJYKTHBHOCTH U YIydIICHHA
KadecTBa noiyyaemoi mpoxaykiuu [3]. [Ipumenenne Hambomee 3¢dekTnn-
HBIX CIIOCO00B (pOPMHUPOBAHHMS PACTEHHH TEepLa CIaJKOT0, a TAK)KE UCIIONIb-
30BaHME OMOJIOTMYECKN AKTHUBHBIX PETYJSTOPOB pOCTa MHOTO(YHKINO-
HaJIbHOTO JICHCTBHS, OKA3bIBAIOIINX MOJIOKUTEIHHOE BO3ICHCTBHE HE TONIb-
KO Ha POCT U pa3BUTHE PACTEHHUH, HO U HA YyCTOWYMBOCTH UX K 3a00JI€BaHU-
SIM, CTpeccaM U HeOJaronpusITHBIM (paKTopaM OKpYIKarollel cpenbl, B KO-
HEYHOM CYETE YBEIMYHBAIOT IPOAYKTUBHOCTH PACTEHHH M BBIXOJ TOBApHON
MIPOAYKITUH.

K ToMy ke B yCIIOBUSIX OIpOMHOTO BBIOOpa COPTOB M THOPHUAOB MepIia
CIIQIKOTO, TPEATIAraeMbIX CEJICKIMOHEPAMH, CTAaHOBHUTCS HEOOXOIMMBIM
N3y4YeHHE COPTOBOW pEakIMW PAacTeHWH Ha yCIIOBHUS BBIpAIIMBaHUS. YCTa-
HOBJIEHBI OCOOCHHOCTH BIIMSIHUSI PETYJISITOPOB POCTa MPU Pa3HBIX CIOCO0ax
00paboTKM CeMsIH ¥ paCTeHHH Ha POCT, Pa3BUTHE U IPOAYKTHBHOCTH IepLa
CIaJKOTO B 3aIIMIIEHHOM IPYyHTE.

KopHu nepua odeHb 4yBCTBUTENBHBI K HEAOCTATKY BO3/AyXa, MOITOMY
mocye KaXIoro MOJMBa HEOOXOIMMO PBHIXJIMTH MOYBY, paspymias oOpaso-
BaBIIyIOCS KOpKy. Taxoke HeNb3s JOIyCKaTh 3apacTaHMs IUIaHTalud Oypb-
SHaMH, Be/Ib COPHBIE PACTCHUS HE TOJBKO YTHETAIOT KYJIbTYPY, HO U SBIS-
I0TCSL pa3HOCUMKaMu Oosre3Helt U Bpexurenei. CBOEBpEMEHHBIE MPOIOIKU
mpocTo HeooxomamMbl. Ecim yd4acTok mepra 3aMysbYMpOBaH, HEOOXOMH-
MOCTh B PBIXJICHHH W TIPOIIOJIKE OTNagaeT. Mynb4upoBaTh MOXKHO JIHO0O0H
OpPTraHUKOM, HE COAepKalllell CEMSIH COPHSKOB, HMJIM CHELMANbHBIMH MYJIb-
yhpyooIUMH IuieHkamMu. Ho myume MynbuupoBaTh opranukoil. Ilepern
OUYEHb TOJI0XKUTEJIBHO pearupyeT Ha €€ BHECEHUE, K TOMY K€ IIpU MeperHu-
BaHUM OpPraHMKH 00pazyercsi ryMyc, Tak HEOOXOJMMBIH BCEM PACTECHHSIM,
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Jla ¥ CTPYKTypa MouBsl yiydmmaercsi. OCOOEHHO XOpOIIO 3TO IS TSKENBIX
CYITIMHKOB 1 TecKoB. Ha Hux 0e3 BHECCHMS OpPraHWKH MOJIYYHUTHh BBICOKHH
YpoxXail CJI05KHO.

B kaxzslii Iepuo BereTaruy MOoTPeOHOCTh Mepla B 3JIEMEHTaxX MUTa-
HUSI pa3InvHa. B HavanpHBIN MepHoA pacTeHUA nepiia OOJbIe BCETO HYyX-
JIal0TCsl B a30Te, B Iepro OyToHU3auMu U 1nBeTeHus — B Gocdope. Kpome
¢docdopa, BHECEHHOTO Tepe/l MOCaAKOH, TPOBOIAT MOAKOPMKY cyrepdoc-
(arom ¢ Hayanma oOpa3oBaHUsI OYTOHOB JI0 MOSIBJICHUS 3aBs3H. VCroab3yoT
cytounsblii HacTo# 40 r Ha 10 11 Boasr (1o 1 11 Ha KycT). OveHb 3pdexTrBHA
U BHEKOpHEBas IOJIKOPMKa TeM e pacTBopoM. OOpabaTkiBaTh HEOOXOAH-
MO TIIATENBHO, 10 CTEKAaHUs Kallelib ¢ JIUCTheB. [Ipu oOpazoBaHUM 3aBsA3U
MOTPEeOHOCTh PAcTEeHWH CTaHOBHTCS Ooyee pa3sHooOpasHoil. [losTomy B
JalbHEHIIEM pacTeHHs ITOAKAPMIIMBAIOT KOMIUIEKCHBIMH YIOOPECHUSIMH,
KEJTATeNbHO C MHKpodIeMeHTaMu. [IogKOopMKH TpoBOIAT Kaxkisle 7—15
JHEH COTTacHO MHCTPYKLUH IO MPUMEHEHHIO Ipenapara. B cepeanne aB-
rycTa IPeKpallalT BHeceHHe a3ota. Ecim 3Toro He chenarts, OyzmeT mpo-
JI0JDKaTh HapacTaTh BereTaTHBHAs Macca B ymiepO co3peBaHHIO IJIOJ0B. B
9TOT TEPHOJ| MOJKOPMKHU MPOBOISAT TOJBKO (ocdopHO-KaTHMHHBIME YH00-
PEHUSIMH.

[lepen, XOTh U B MEHBILIEH CTENIEHU, YEM JIpPyTHe KYJIbTYpbhl, HO BCE JKe
nopaxxkaeTrcs Oone3HsAMH U BpeautesiMu. Hambosnee omacHs! Takue 0oies-
HHU, KaK BepTUIlIIE3HOe U (Py3apuO3HOE yBSAaHHWE, MO3auKa, CTOJIOYp.
Mep XUMHUYECKOH 3aIUThI MPOTHB HUX He cymecTByeT. [Ipu oOHapykeHnn
JIAHHBIX 3200JI€BaHUN MOPAXEHHBIE PAaCTEHMS YNAIOT C Y4acTKa M CXKH-
ratoT. Mepsl 60ps0BI TONIBKO TpodmmakTrieckue. [Ipexae Bcero — 310 co-
OmrosieHne monocMeHbl. [I0BTOpHO BIpamuyBaTh Neper ¥ TOMaThl HA TOM
K€ CaMOM MEeCTe MOXKHO He paHee, 4yeM uepe3 3 roga. Taxxke HeoOXoauMa
perynsipHas 60ps0a ¢ COpHAKAMHU U BPEAUTEISIMH, SBIISIOIIUMICS ITEPEHOC-
YrKaMu GoJsie3HeH (TPUTICHI, TN, KIISIH H T. 1I.).

durodropo3, credneBas THIWIb U OakTepHaIbHAs MATHUCTOCTH HPOSIB-
TS0TCA penko. Jledat MeabcoaepKauMu mpenapataMu U (QyHTULIAIaMH.
Camas pacrpocTpaHeHHAs! M OIacHasi 00Je3Hb — BepIIMHHAS THWIb Teplia.
O1o0 ¢usnonorndeckoe 3a00JIeBaHUE U CBA3aHO OHO C HEJOCTATKOM B TKa-
HSX pacTeHui kaipuums. Yame Bcero 0Oe3Hb MPOSBISETCS MPU BO3JEIbI-
BaHWM IIeplia B HEMOJMBHBIX ycioBUsX. Ha BeprmHe rurona wim BOJIN3M
Hee IOSIBJISIIOTCS BOJSHHCTBIC TEMHO-3€JICHBIE IIATHA, KOTOpPBIE OBICTPO
TEMHEIOT U MOTYT OXBaThIBaTh OOJIBIIYIO YacTh 1ioaa. [1o3xe nopakeHHbIe
TKaHH BBINAAAI0T, 00pa3ysl OTBEPCTHUS, IIPH ITOM Kpasi OCTAIOTCS TBEPABIMU
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u cyxuMmH. [Ipu BHeIpeHNN BTOPHUYHBIX MHKPOOPTaHU3MOB OHH pa3Msrda-
torcs. [IposiBisieTcs Oone3Hh NPU BBICOKOM TeMIlepaType M HH3KOW BIaXK-
HOCTH BO3JIyXa. B 3THX yCIOBHAX NPOMCXOANT CHIIBHOE 00E3BOKHUBAHUE
pacTeHui, 9T0 MPUBOJNT K Pa3pyLICHHUIO OENKOB M TMOEIH MPOTOILIA3MBI.
[pu coneprxkanun Kanpuus B TKaHsix HWxe 0,2 % pa3BuBaeTCs BEpIIMHHAS
rHunb. [ npodunakTiku 3a0osieBaHUST B IIEPHOJ MHTEHCUBHOTO POCTa
IUIOJIOB PEKOMEH TyeTcs onpbickuBaTh pactenus 0,5— 0,1%-HpIM pacTBOopoM
KaJIbIIMEBOM CEMUTPHI WU XJIOPUCTOro Kanblus 1—2 pa3a B Hexeno. B mo-
JIMBHBIX YCJIOBUSIX OOJIE3HB MPOSIBIISIETCS TOPA3/I0 PexKe.

OrpomMHoOe 3HaueHHWE UMEET U IUIOTHOCTH mocaaku. [locnennee Bpems
BCE Uallle COBETYIOT BHICAXKMBATh 3—4 PACTEHUS HA M, 4 PAHbIIIE PEKOMCH-
noBaim 8—14. TIpu cxeme nocanku 50%60 cm (3-3,5 pacrennii Ha 1 M2) Ka-
KJI0€ pacTEeHHE PACTET KaK OBl OTAENBHO. 3eMIIsl, OCOOCHHO B MEXIYPSb-
SIX, OTKPBITA JUIA COJIHIIA ¥ BETPa, YTO OTHIOAb HE CIIOCOOCTBYET COXpaHe-
HUIO BJIArHd.

st mosrydeHnst CTabMIIbHOTO ypoXKasl Meplia CIaJKoro B IPOJUIEHHOM
000pOTE 3UMHHMX TPYHTOBBIX TEIUIUI] B YCJIOBHUSIX TPEThEH CBETOBOI 30HBI
HEOOXOJMMO HCIIOJIb30BaTh THOPUABI OTEYECTBEHHOMN CEJNEKLMH, BBIIC-
JSFOIKecs 1Mo (POPMUPOBAHUIO PAHHETO YpOjKasl, alaliTUBHOCTH, COAEpIKa-
uuto Butamuaa C u P-kaporuHa. Ha kadenpe oBoieBomactBa [operkoit
CEeNTbCKOXO3SIIICTBEHHON akagemMuu u3y4deHo Ooijee 200 COpPTOB cClagKkoro
nepra. M kak mokasajiy UcCIIe0BaHuUs, JINIIb HEMHOTHE U3 HUX HPUTO/THEI
JUISL BBIPAIMBAHUS B CIENM(PUUECKUX YCIOBHSX 3alIMIIEHHOTO TPYHTa, a
TaKke B OTKPHITOM TIpyHTE Ha Tepputopuu bemapycu. Bricokopocibie n
CpelHepoCble COpTa, XapaKTEepPHU3yeMble TPOAOJIKUTEIHLHBIM IEPHOI0M
pOCTa, HENpPEPLIBHBIM IBETEHHEM M IUI0JJ000pa30BaHUEM, IE€PCHEKTHBHBI
JUISL TIPOJIIGHHOTO CPOKa BBIPAIIMBAHMS B 3UMHHX M 00OTrpEBAaEMBIX IIJie-
HOYHBIX Teruiniax. Hu3kopocible, CKopocHesnbie 1 JIPY>KHO CO3PEBAIOIINe
copTa OYKeTHOTO THIa OOBIYHO BBIPALIMBAIOT B HEOOOTPEBAEMBIX ILICHOY-
HBIX Teruunax. [Jist TemIMYHOro NpOU3BOCTBA HY)KHBI CKOPOCIIEIIbIE TIPO-
JYKTHBHBIE COPTa.
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HexopHeBast mogKopMKa — 3TO MMTAHHUE PACTEHHIA ITOCPEACTBOM BCACHI-
BaHUS 4yepe3 JINCT W JPYTHe Hal3eMHBIC YaCTH PAacTCHUS NMHUTATCIBHBIX Be-
iecTB yOoOpeHus B HOHHOU (opme. PacTeHne MOXKeT MOTIomarh dJIeMeH-
THl TUTaHUS JTIOOBIMH HaI3€MHBIMH YacTsSMHU, BKIIOYAs JIUCTBY, CTCOIH,
IUI0OAbI U O1AaXKE IIBECTHI. HpI/I 9TOM IMUTAaHUE NTOMAAACT HETIOCPEACTBEHHO B TY
WK UHYIO 4YaCTb paCTCHUA, B KOTOpOﬁ, KakK IpaBHJIoO, Han0oJiee NHTEHCHB-
HO MPOTEKAIOT )KU3HEHHbIE TIPOLECCH], 1 MIMEHHO TaM 4allle BCEero BCTpeda-
I0TCSI HEJIOCTATKM DJIeMEHTOB nuTanus. [IpuHsTo cumratk, 4to no sddek-
TUBHOCTH 3TOT MyTh JOCTaBKU MUTaHus B 5—20 (a MO HEKOTOPHIM dJIeMEH-
tam 10 100) pa3 kopoue TpaAUIIMOHHOTO MUTaHUA — Yepe3 KopeHb. OHaKo
9JIEMEHTHI MIATaHWS CHadala JOJDKHBI MPEOIONIeTh Oapbep — CIOH Smumep-
MHCa | 3aTeM PacIpeAeIUThCS MO KIETKaM JIMCTHEB U IPYTHX OPraHOB pac-
TEHUS.

B Tedyenue Bcero mepuoja BereTanyy pacTeHHUIO KapTodeist HeoOXoau-
MBI KaK OCHOBHBIE 3JICMEHTHI ITUTAHUS, TAKUE KaK a30T, pochop, Kanuii, Tak
1 MHUKpO3JIEMEHTHl — Maprasel], kene3o, 6op u ap. Mx Hemocrarok Hera-
TUBHO CKa3bIBACTCA HA POCTE U pa3sBUTHUH PACTCHUA U BHCUIHE IMPOABIACTCA
M0-pa3HOMY B 3aBUCHMOCTH OT 3JIEMEHTa.

Kanuit HeoOxoaum 11s mporiecca poTocuHTE3a, OETKOBOTO U YTIIEBOI-
Horo oOmeHa. [Ipu HeocTaTke 2JIEMEHTa POUCXOST HAPYIICHHS B POCTE
W Pa3BUTHHU PACTEHHs, B €r0 aHATOMO-MOP(OIIOTHUECKOM CTpoeHuH. Mexa-
HUYECKHC TKAHU U KOPHEBas CHUCTEMa pa3BUBAIOTCA ciabee. JIMCThS mpu-
HUMAIOT TEMHO-OYpPYIO OKPAacKy, 3aTe€M BCS IOBEPXHOCTH JIUCTA CTAHOBHUTCS
MOPILMHUCTOM, IpHoOpeTaeT OpPOH30BLIH LBET. BypeloT U OTMHPAIOT TKaHU
[0 KpasiM JIUCTHEB (KPacBOM OXKOT), a 3aTeM M MEKAY Xiikamu. KiryOHu
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IIPU HEJOCTATKE Kalus ObIBAIOT MEJIKUMH, TIPHOOPETAIOT HECKONBKO YIUTH-
HEHHYI0 (opMy M IIOXO XpaHATCS B 3UMHMH nepuoa. Takum oOpazom, Ka-
JIMH CYIIECTBEHHO BIMSET HAa BEIWUYHHY YpOxKas KapTodens u ero KauecTBo
(KpaxMaJHCTOCTh), IOBBIIIAET YCTOMYMBOCTD PACTEHHUH K OOJIEC3HIM.

IToMHMO OCHOBHBIX MHUTATEJBHBIX BELIECTB MAaKpO3IEMEHTOB (a30Ta,
dbocdopa, kaaus, MarHus ¥ Ap.), IsL pocTa KapTodens HyKHbI MUKPOAIIe-
MeHTBl (00p, Meab, MapraHel ¥ Jp.), KOTOpbIe UIPalOT BaXXHYIO DPOJIb B
JKU3HU pacTEeHUM.

Kaptodens npeapsBiaseT MOBOJBHO BBICOKHE TPEOOBAHHS KO MHOTHM
MHUKPO3JIEMEHTaM.

Henocrarok xemne3a nposBisieTCsl B BUIE 3aJCP)KKH pPOCTa, Ha JHCTHAX
HaOII0aeTCs XI0P03 MEXIY JKIIIKaMH.

ITpu octpom HexocraTke OGopa TOYKAa pocTa OTMHPAET, MOJOJBIE JHC-
TOYKH JICNIAIOTCSl CBETJIO-3EJIEHBIMH, JINCTBSI BEPXHETO spyca — rodpupo-
BaHHBIMH, YPOIIUBEIMH. [[BeTeHHE OTCYTCTBYET.

Henocratok Mean mposBISsIETCSl HA MOJOJABIX YacTsAX PacTeHUH B BHIE
XJI0po3a, NOOeeHHsI KOHYMKOB JIMCThEB, MoTepu Typropa. Ciadeer pocT.

HpI/I HCIOCTATKE HUHKA MEKIO0Y3JIMd YKOPOUYCHHBIC, BOBHUKACT MOXKEJI-
TEHHUEC UJIN IIATHUCTOCTH CTAPbIX JIUCTHEB.

HauasnbHbie (a3bl pocTa ABJISIOTCS BaXKHBIMU JIJISI JAbHEHINIETO pa3Bu-
TUS PACTCHUA U TOJYUCHHS TOJIHOLICHHOTO YpOXKasd XOpOoIIETo KadyeCTBa.
Bot nouyemy ciexyer oOpaTuTh BHUMaHNE HA yJ0OpEHUE, CTUMYJIHPYIOIIEe
BCXO’KECTh U SHEPTHUIO NPOpACTaHusi, KPOME TOTO, YBEIWIHUBAIOIIEE COIPO-
TUBJIIEMOCTh PACTEHUH OOJIE3HAM M HEONAroNpHATHBIM YCIOBHSM B Ha-
yabpHbIe a3kl pocTa.

Hanpumep, mapraHen; ycuimBaeT THIPOJMTHYECKHE IPOLECCH, B pe-
3yJIbTaTe Yero HapacTaeT KOJIMYECTBO aMHHOKHCIOT, a TaK K€ OH CHOC00-
CTBYET MPOJBIKEHUIO ACCUMWISHTOB, 00pa3ymOIIUXCcs B Tporecce GoTo-
CHUHTE3a OT JIMCTHEB K KOPHAM U APYT'UM OpraHaMm.

YCTaHOBIIEHO MOJIOKUTEIbHOE BIUSIHAE MM Ha CUHTE3 OENIKOB B pac-
TEHHsIX U OJlarojapsi 3TOMy — Ha BOJIOYAEPKHMBAIOIIYIO CIIOCOOHOCTh pac-
TUTEJBbHBIX TKAHEH. HaHpOTI/IB, IIpu HEAOCTATKEC MEIN FI/I]lpO(pI/IJ'[BHOCTI)
KOJIJIONJI0B TKaHEH YMEHbIIACTCA. O‘IGBI/IHHO, YTO BCJIICACTBUC 3TOI'O ME€Ab B
BUjie yOOpeHNH MMeeT 3HaYeHHUE JUIsl IPUAAHUS PACTCHUSAM 3aCyX0- M MO-
PO30YCTOMYHMBOCTH, a TAK)KE YCTOMYMBOCTH K OaKTepHalbHBIM 3a00JIeBaHuU-
sM. [Ipu HeocTaTke 6opa HabogaeTcss oTMUpaHue Toyek pocra. CuibHOE
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royiofanie OOYCIIOBIMBACT MOSBICHHWE aHToIMaHa. Ha xiryOHAX, pasmep
KOTOPBIX YMEHBIIAETCSA, BOZHUKAIOT TPEUINHBI 1 NOOYpEHHE MAKOTH.

IMoaxopmka kaprodens B mpemxyOOpOUHBIH NEPHOA YCKOPSET CO3peBa-
HHE KapTodens, CoCOOCTBYeT 00pa3oBaHHUIO Ha KIyOHAX Ooiee IIOTHOH
KOXXYpBI, MEHEe TIOBPEKIAEMO PN MEXaHU3UPOBaHHOU yoopke. briarona-
ps  TpeayO0OpOUYHOIl, BHEKOPHEBOW MOAKOPMKE MEIbI0 3HAYUTEIHHO
YMEHBIIAeTCs €CTECTBEHHass yObUIb Beca KIIyOHEeH BO BpeMsl XpaHEHHs U
COKpalaercs KOJIMYeCTBO 0TX0/1a KapToders 3a 3SMMHHUIA epHOI.

IMotpebHOCTh KapTOdens B OOpe 3aBUCHT HE TOJBKO OT KHCIOTHOCTH
MIOYBBI, HO U OT COOTHOIIEHUS MUHEPAIbHBIX 3JIEMEHTOB B ITOYBE, a TaKXKe
oT Temriepatypsl. Hampumep, npu BHECEHHH MOBBINICHHBIX 103 Kalusi U
a30Ta yBEIMYMBACTCS MOTPEOHOCTH B OOpe M, HA00OPOT, MPH MOBHIIICHUH
103 ¢ocdara morpeOHOCTH pacTeHHi B Oope cHmkaercs. [Ipm BeICOKOH
TeMIIepaType HOYBHI TOTPEOHOCTh paCTEHHI B OOpe HECKOIBKO YBEIMUUBA-
ercsl.

KobGaneT BxomuT B coctaB BuTamMuHa Bi,. IToBeimeHne ypoBHs obecte-
YEeHHOCTH PACTCHUH KOOAJIbTOM MOJOXKHUTEIBHO JEHCTBYET Ha 00pa3oBaHue
KITyOHE! U yposkail.

Paiikat — xuaKoe OpraHOMHUHEpanbHOE ynoOpeHue, coaepiKailee dKC-
TPaKT MOPCKHUX BOJOPOCIEH, aMHHOKHUCIIOTHI, TOJTUCAXapUAbI C J0OaBICHH-
€M MaKpo-, MUKPO3JIEMEHTOB U BUTaMHUHOB. D(PPEKTUBHOCTh NPHUMEHEHUS
Paitikat CtapT mOATBEP)KIAIOT HCHBITAHUS, NMPOBEIEHHBIE COTPYIHUKAMU
PYII «MuctuTyT nouBoBeaeHus u arpoxumun» B 2010 roay. [Ipumenenue
ynobpenus B qo3e 250 M/t kiryOHel nepex mocaakoi, a Takxke 200 mi/ra B
KayecTBe HEKOPHEBOW IOJIKOPMKH B (ha3e MOJHBIX BCXOAOB MO3BOJIUIIO T10-
JTy4UTh pUOaBKy ypoxkas 37 u 41 1/ra cooTBeTcTBeHHO. [IpH 3TOM MOBHI-
cuicst coop kpaxmana Ha 0,7-2,7 w/ra.

B nepuopl HHTEHCHBHOTO HapacTaHWs HA/I3eMHOW MaccChl M KIIyOHE00-
pasoBaHust KapTodens moTpedsieT HanOobIIee KOMMYECTBO MUTATENBHBIX
aneMeHTOB. K KOHI[y Bereramuy MOCTYIJICHHE NHTATEIBHBIX JIEMEHTOB
YMEHBIIAeTCS U MIPEKpaIaeTcs B Hadale 3aChIXaHus JINCTHEB.

Jlyqmum mpomyKTOM, CIEIUaTbHO pa3pabOTaHHBIM IS yIydIICHUS
CTaJu¥ Pa3BUTHS U POCTA HOBBIX TKaHEW PACTEHWH M BOCHOIHSIONIUM He-
JI0CTaTOK He0OXOIMMBIX JIEMEHTOB IMTaHMs, sABisercs Paiikar Passurue.

UcnsiTanus, nposenennsle B PYII «MHCTUTYT mouBOBENEHHS U arpo-
xumun» B 2010 roxy, cBUAETENBCTBYIOT O TOM, YTO IpUMeHeHue Paiikar
Paspurue mpu HOpMme pacxoma 200 mu/ra B (ase OyTOHU3AIMH—I[BETCHUS
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MO3BOJISIET TONYYUTh ypokaitHocte 439 1y/ra (mpmbaBka cocTaBmia
39 wra), a cbop kpaxmana — 71,6 m/ra (mpudaska — 4,4 1/ra).

Kommnekcnoe nmpumenenue Paiikat Crapt (300 Mir/t) mis obpabotku
KIIyOHel nepen nocaakoi u Paiikat Passutue (400 mi/ra) B ¢a3e MOITHBIX
BCXOJIOB IMO3BOJIWJIO MOJYy4uTh mpubaBky 53 w/ra B CYII «Bocrok» I'o-
Menbcekoro paiiona u 30 w/ra B OAO «OtedectBoy [IpyxkaHckoro paiioHa.

UtoObl monyuuTh KapTo(deiab BBICOKOIO KadecTBa CICAYyeT 00paTuTh
BHUMaHHe Ha ynoOpenue Paiikat ®unai.

[Mpumenenne ynoopenus: Paiikat ®unan (daza kiyOHeoOpasoBaHus,
HopMa pacxoaa — 200 mur/ra) mpu npoBeneHun uccienoanuit B PYII «u-
CTHTYT MOYBOBeAEHHUA U arpoxumum» B 2010 rongy mo3BOJMIO MOIYYHTH
mpubaBKy ypoxas 42 1/ra (ypoxaiHOCTh cocTaBmwia 442 1/ra), a cOop
KpaxMmaina B mpudaBke — 2,2 1/ra (c6op ¢ ypokaem — 69,4 m/ra).

Jlyumue pe3ynpTatsl ObUTH mONTy4eHB! coTpyaHukamu PYII «HCcTHTYT
noyBoBeieHNs U arpoxumun» B 2010 roxy B ucciaenoBaHusix 3¢ GEeKTUBHO-
CTH KOMIUIEKCHOTO TpUMEHeHUs ynoOpenmii Paiikat Crapt ((asza moONHBIX
BcxooB), Paiikat Pa3sutue (aza Oyronnsanuu—1BereHus ), Paiikar ®@unan
(paza kyOHEOOpaA30BaHMs) B KAUECTBE HEKOPHEBOU MOJKOPMKH PH HOPME
pacxoma mo 200 mu/ra. TlpubaBka yposkaiiHOCTH cocTaBwia 46 1y/ra, npu
9TOM cOOp Kpaxmaia ¢ ypoxkaem — 70,5 w/ra.

KomneHcupoBaTh HEJJOCTaTOK KalHs B MIOCEBAX CETBCKOXO3SHCTBEHHBIX
KyJIbTYp, B TOM HYHCJIE W KapTogels, IO3BOJIUT NPHUMEHEHHE XHIKOTO
ynoopenns Kennk Kanmii, KOTOpBIH sBISETCS KOpPpEeKTOpoM aeduImTa
JAHHOTO 3JIEMEHTa, YJIydllaeT CONpPOTHUBIIEMOCTh DPACTEHHH K 3acyxe;
YIIydIIaeT OCMOPEryJISIIHIO; TOBBIIACT CONMPOTHUBIIIEMOCTh pacTeHHi 0o-
JIE3HSM W BPEIUTEIISIM; TOBBIIIACT TYProp KOPHEBOW CHCTEMBI; YIIydIIaeT
Ka4ecTBO KIIyOHEH, a Tak)Ke YBEJIINUNBAET CPOK MX XPaHEHHUSL.

OddextuBnocts mpumenenns Kenuk Kamwus (0,5 n/ra B nBa cpoka: B
(aze OyroHM3AIUHN U KIIyOHEOOpa30BaHWs) MOATBEPIKIACHBI B HCTIBITAHUSX,
npoBeneHHBIX B 2011 roay Ha 6a3e PYII «MHCTUTYT MOYBOBENEHUS U ar-
poxumuny». HekopHeBbIe MOAKOPMKH KapToderns yIoOpeHHeM B TeUeHHE
BEreTaIy CIIOCOOCTBOBANIM TIOBBIIICHUIO YpOXKaitHOCTH Ha 16 11/ra (ypo-
xkaitHocTh 390 1/ra). [loa BiusiHMEM YAOOpEHHUS Coep )KaHne CyXOTo Bellle-
CTBa B KIIYOHsIX yBenmuumiochk Ha 4,9 %, kpaxmana — Ha 2,6 % B cpaBHEHUH
¢ ()OHOBBIM BapHAHTOM.
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VneansHbIM 111 HEKOPHEBBIX IOAKOPMOK siBisieTcsi COMIOKaT — KOM-
IUIEKCHOE yHOOpeHue ¢ J0OaBICHHEM XEIaTHPOBAHHBIX MHKPO3JIEMEHTOB,
OT0OOPaHHBIX B COOTBETCTBUH C TIOTPEOHOCTSIMHU KapTO(es.

ITpu BHECEHMM MUKPO3JIEMEHTOB 00ECIIEUNBACTCS JTydIlIee UCTIOIb30Ba-
HHE pACTEHWSAMH IHUTATEIBHBIX JIEMEHTOB W3 MOYBBI W MHHEPAIBHBIX
yIoOpeHui.

[ToTpeOHOCTH CENBCKOTO XO3SHCTBA B MUKPOYIOOPEHHSX OYAYT MOKPHI-
BaThCsl B OynylieM B 3HAYMTENIBHOI Mepe 3a cYeT NMpOM3BOJCTBA oOora-
LIEHHBIX MHKPOAJIEMEHTAMHU OCHOBHBIX (POPM OJHOKOMIIOHEHTHBIX M KOM-
IUIEKCHBIX MUHEPAJbHBIX MaKpoylnoOpeHHid. BHenpsisi KOMIUIEKCHYIO Mpo-
rpaMMy HCIIOJIb30BAaHHS CTUMYJSTOPOB POCTa M HEKOPHEBBIX MOIKOPMOK
KapToders, o ganaeM MHCcTHTyTa KapTodeneBoacTsa, MoxHo Ha 150 1y/ra
(41 %) moBbIcUTH ee ypoxaHHOCTH. [IpM 3TOM KayecTBO MPOAYKLUHUH HE
TOJIBKO HE CHI)KAeTCs, a HA00OpOT, copepKaHue Kpaxmalna B KIyOHSIX yBe-
mmauBaetcs 10 5 %, a cyxux BemectB — Ha 5-10 %.

VK 631.8:(631.559+633.13)

BJIMSIHUE HOBBIX ®OPM YJIOBPEHUII HA YPOXKAMHOCTH
N KAYECTBO 3EPHA IVIEHYATOT'O OBCA

MuxeeBa M. A.

Hayunwiii pyxosooumens — Muwypa O. H., xano. c.-x. Hayk, doyenm

YO «benopycckas ToCyJapCTBCHHAS CEITLCKOX03IMCTBCHHAS aKaJIeMUS»,

r. l'opku, Pecriybmka benapyce

OBec — KyJIbTYpa pa3HOCTOPOHHETO MCIOJIb30BaHMs. OH SBIAETCS LIEH-
HOH IPOJIOBOJILCTBEHHON M 3epHO(QYPaKHOU KyJIBTYpOi. 3epHO OBCa SBJIS-
€TCS XOPOIIUM KOHIICHTPHPOBAHHBIM KOPMOM JJISI CEIBCKOXO3SHCTBEHHBIX
KUBOTHBIX. OHO Oorato OenkaMu, >KUpaMH, BUTAMHUHAMH, YTJIEBOJAMH,
MUHEpPAIBHBIMU BEIIECTBAMH, HMEIONIUMH IOJIOKHUTEIHHOE 3HAUCHHE B
OIIEHKE €T0 MUTATEIbHOCTH.

B Hactosmiee BpeMs 0OJbIIOe BHUMAaHHE YJIENSETCS BHEAPEHUIO YHEP-
rocOeperaromnx TEXHOIOTHI BO3/IETBIBAaHHUS CEIbCKOX03IHCTBEHHBIX KYIIb-
Typ. [IpuMeHeHHe HOBBIX KOMIUIEKCHBIX MUHEpaJbHBIX YHOOpEeHWH JuIs
OCHOBHBIX CEJIbCKOXO3SIMICTBEHHBIX KYJIbTYP MO3BOJSET IO CPaBHEHHUIO C
OJTHOKOMIIOHEHTHBIMH yJOOPEHUSIMH CYIIECTBEHHO CHM3UTH 3aTpaThl Ha
BHECEHHE, TIOBBICUTH MX 3()()EKTHBHOCTH 3a cUeT 0ojIee paBHOMEPHOTO pac-
NIpEe/eIeHHs 10 TIOBEPXHOCTH MOJIS ¥ YBEITMUYCHUS! KOI(PPHUIIMEHTOB HCIOJIb-
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30BaHUS HJIEMEHTOB ITUTAHUA. B CBSI3M C 3TUM €TI0 UCCIECAOBAHUH SIBIIS-
JIOCh HW3Y4YEHHE HOBBIX (POPM KOMILIEKCHBIX YHOOPEHHH, KOMIUIEKCHBIX
MIPEnapaToB Ha OCHOBE MHKPOYJOOPEHWII M PETYIATOPOB pocTa Ha ypo-
XKaWHOCTb M Ka4eCTBO 3€pHA IICHIATOTO OBCA.

UccnenoBanust nposogmauck B 2013-2014 rr. Ha Teppuropun YHI
«OneitHele Tong BI'CXA» Ha AepHOBO-NIOA30JIMCTON IOYBE, Pa3BHUBAIO-
1ielcss Ha JIETKOM JIECCOBHHOM CYTJIMHKE, IOJCTUIaeMOM C IIIyOUHBI 1 M
MOPEHHBIM CyrJIMHKOM. [oYBa OMBITHOTO y4acTKa 1o rojaM HCCIIe0BaHui
nMesa KUCIyI0 U OJIM3KYI0 K HeMTpalbHOW peakiuio mouBeHHo! cpensl (pH
KCI 5,4-6,1), auskoe u cpennee coaepkanue rymyca (1,21-1,70 %), mo-
BEIIICHHOE U BBICOKOE COJIEpKaHUe MOABMKHOTO (ocdopa (225-291 mr/kr
MIOYBBI), CPEJHEE M IOBBIIMICHHOE COZIEp)KaHWE INOJBIDKHOTO Kamus (186—
238 MI/KT TTOYBHI).

Hopwma BbIceBa ceMsH IUIEHYATOTO OBCa COpPTa 3alaBeT COCTaBIIUIA
5 muts/ra. OGImas mIomap JCISHKH B OIbITaX paBHsuIach 21 M°, yuerHas —
16,5 M°, IOBTOPHOCTh — YETHIPEXKPATHAS. B OIbITE C OBCOM IPHMEHSITHCH
kapbaMu/, aMMOHHM3UPOBaHHBIH cynepdocdar, XJIOPUCTHIA Kallkid, KOM-
IUIEKCHOE yaoOpeHue Juist oBca Mapku 13:11:22 ¢ nobaBkoli MUKpOIJIEMEH-
toB (B, Cu, Mn). 13 0THOKOMINOHEHTHBIX MHUKPOYAOOpEHHI B XeJaTHON
¢dbopme B ase Hauama BbIXOAA B TPYOKy mpumeHsiin Anod Mems. Amno6-
Menp — XUAKWUN KOHLIEHTpAT ynoOpeHus, coaepxamuii 6,43 % menu B xe-
natHOH ¢opme, 9 % azota u 3 % marHus. YIo00peHue NpOWU3BOIUTCS B
[Monpme. IlpuMeHeHHE Takoro yIOOpEeHHsS YKpEIUIieT MMMYHHTET pacTe-
HUM, TOBBIIIAET MX CONPOTHUBISEMOCTh 3a0oyieBaHusAM. [IpuMensuics KoM-
IUIEKCHBIH IperapaT Ha OCHOBE MHKPOJIEMEHTOB M PEryJIsITOPOB pOCTa B
¢asze 1-ro y3ma MukpoCtumMenp B mo3e 1 n/ra (mens — 78,0 /i, a3or —
65,0 /0, rymunOBBIC BemecTBa — 0,60—5,0 Mr/i).

Takxe Ha ToceBax OBcCa IIPUMEHSIIOCH BOJIOPACTBOPUMOE KOMITIIEKCHOE
ymobpenre Hyrpusant mioc yuusepcamshbiii (N — 6 %, P,Os — 23 %,
K,0 — 35 %, MgO - 1 %, B - 0,1 %, Zn-0,2 %, Cu — 0,25 %, Fe — 0,05 %,
Mo — 0,002 %) B nByx azax B m03¢ 2 Kr/ra v pepTHBAHT ([IPUIUIIATEIH).

OmnpeneneHne arpoOXMMHUUYECKHX IMOKa3aTeNied MOYBbI M KadecTBa ypo-
JKasi OBCa MPOBOIWIN OOIMENpUHATHIMU MeTtoAamu cormacHo ['OCTy u
OCTy.

[Mpumenenne ynobpennii B cpeanem 3a 2013-2014 rr. o cpaBHEeHHUIO ©
HEyZ0OpEHHBIM KOHTPOJIEM CIIOCOOCTBOBAJIO CYIIECTBEHHOMY MOBBIIICHUIO
ypOKaHOCTH 3epHa oBca (Tabnuia).
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Biansinne MHHePaJIbHBIX YA00OPEHHi H PEry/IsiTOPOB POCTA HA YPOKAHHOCTH MJIEHYATOTO
oBca copTa 3anaBer

YpokaitHOCTb, 1/Ta

Cpequs{ Ipubaeka k | OkymnaeMocTb
BapuaHTh! OnbiTa YPORAU- | onrpotio, 1 xr NPK,
2013 r. | 2014 r. HOCTb,
1/ra KT 36pHa
m/ra
1.be3 ynobpenuii (KOHTPOJIb) 18,7 36,3 275 — 8
2. N16PsoKoo 25,5 42,4 34,0 6,5 -
3. Neo PsoKago 30,1 47,3 38,7 11,2 3,9
4. Ngg PgoKgo — dom 1 32,1 54,1 43,1 15,6 53
5. Neo Peo Koo + N3o youe B haze
Hayaja BBIX0OJa B TPYOKy — 33,7 54,5 441 16,6 6,5
tou 2
6. ®ou 1 + MukpoCtum -
Cu B (a3e Hauana BbIXoza B 18,7 36,3 49,1 21,6 9,0
TpyOKy
7. ®on 1 + Ano6Cu B ¢asze 36,4 618 491 216 83
Hayaja BBIX0OJa B TPYOKY
8. ®on 1 + Hyrpusanr
IUTIOC B (ha3e KyLIeHHs 34,8 62,1 48,5 21,0 8,8
(2 0bpaboTkm)
9. DKBUBAJICHTHBIN BapHaH-
1y 5 mo NPK (A®K ¢ B,Cu, 36,0 61,2 48,6 21,1 8,8
Mn)
10. @on 2 + Hyrpusant | 355 | 418 | 502 22,7 9,3
TUTIOC
11. ®on 2+ MukpoCtuMm-
Cu B a3e Hauana BBIXOzA B 36,7 65,5 57,1 23,6 9,4
TpyOKy
12. NgoP70Ki20 + Nio youen B
¢dase Havyama BBIXOZA B 37,0 69,7 53,4 25,9 8,3
TpyOKy +An06Cu
HCPgs 3,2 2,6 2,1

B pesynbrate BHeceHus Ngg PgoKgg 10 moceBa yBenmumBanach yposkai-
HOCTB 3€pHA II0 CPABHEHHUIO C KOHTpPOJIeM Ha 15,6 1/ra mpu oKynmaeMocTu
1 NPK «kr 3epHa 6,5 xr. B BapuanTe ombita ¢ IpoOHBIM BHECEHHEM a30Ta
(Ngo Pso Kgg + N3 youes B TIOKOPMKY) YPOXKAWHOCTH 3€pPHA OBCA B CPEIHEM
3a 2013-2014 rr. He oTJIMYaiachk OT BapUaHTa, TNl TaKas JKe J103a ymoope-
HUI BHOCHJIACh 3 OJIMH MPHEM JI0 ITOCEBa, YTO cocTaBmwio 44,1 u 43,1 w/ra.
B cpeanem 3a 2013-2014 rr. Haubonpmas ypoxkaliHOCTh 3epHa y OBca ObLIa
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B BapuaHTe NgoP70Ki20 + Nug voues B Pa3e Hadama BeIxona B TpyOky +Amo0
Mens — 53,4 w/ra (Tabiuua).

[IpumeHeHre HOBOTO KOMIUIEKCHOTO YAOOpEHHsS Ui OBCa MapKH
13:11:22 ¢ MHKpOd’NIEMEHTaMH II0 CPaBHEHHIO C BHECEHHWEM MOYEBHHBI,
aMModoca M XJIOPUCTOTO KaJIUusl YBEJINYMBAIO YPOXKAaHHOCTh 3epHa OBca
copra 3amaBer Ha 7,3 w/ra npu okynaemoctu lkr NPK kr 3epna 8,8 xr.
IMpumenenne An06 Menu u HyrpusanTa muttoc Ha Ngg PgoKgy yBenmnumBano
ypOKaiHOCTb 3epHa oBca Ha 6,1 u 5,4 11/ra COOTBETCTBEHHO.

[To-BuanMOMy, HOJO0XKUTENBHOE BIUSHUE HAa yBEIHUCHHUE YPOKaHHOCTH
NIPY NPUMEHEHUU KOMIUIEKCHBIX yI0OpEHHH 10 CPaBHEHUIO C BHECEHHEM B
SKBUBAJICHTHOH J]03€ CTAaHIAPTHBIX YIOOPEHUH OBLIO MPEeXk/Ie BCETO 3a CUET
coaeprkanust Mukpoanemertros B ADK ¢ (B, Cu u Mn).

Haubomsmmras macca 1000 3epen y mieH"aToro copra oBca 3amaseT (39—
39,6 r) OpUTa B BapHaHTaX C UCHONb30BaHUeM HyTpuBaHT miroc 1 Mukpo-
Crtum Menp Ha ¢dore NgoPgo Koo + N3gyoues B TTOIKOpMKY. Hambombimee
coJiep)kaHne chIporo Oenka B 3epHE oBca coctaBwiio 17 %, rae moceBsl 00-
pabarbBanuch MHUKpoyaoOpeHueM Ano6 Mear Ha ¢oHe NgoP7oKin +
+ N4o voues- B 3TOM BapHaHTE OMBITA BBIXOJ CHIPOTO Oenka, ObLT OTHUM U3
cambIxX BbICOKHX (5,7 11/Ta).

Takum obOpaszom, B cpeanem 3a 2013-2014 rr. npumenenre Anod Menb
Ha (oHe NgoP70Ki20 + Nyg youes  CITOCOOCTBOBAJIO MONYUCHUIO HAUOOJIBIIICH
yposkaitHocTH (53,4 11/Ta) 3epHA IUICHYATOTO OBCA U MAaKCHMAaJIbHOMY BBIXO-
ny ceiporo Oenka (5,7 m/ra).

YJIK (631.8 + 631.811.98):633.13

3KOHOMUYECKAS DOPEKTUBHOCTb IPUMEHEHUSA
PET'YJATOPOB POCTA, MAKPO- U MUKPOYJIOBPEHUI
IIPU BO3AEJBIBAHUU IIVIEHYATOI'O OBCA

MuxeeBa M. A.

Hayunwiii pykogooumens — Muwypa O. H., kano. c.-x. Hayx, doyenm
YO «benopycckas TocyJapCTBEHHAS CETTLCKOX03IMCTBEHHAS aKaJAEMUS»,
r. 'opku, Pecniy6nuka benapychb

DKOHOMHYECKHE METOJbI TI03BOJIIIOT MU (HEepeHITMPOBAHHO MMOAXOINUTh
K ompeaeneHuio 3G(HEKTHBHOCTH yAOOPEHUH C Y9eTOM TPHPOIHBIX, Opra-
HHU3ALMOHHBIX U TEXHOJOTHYECKHX (DaKTOPOB: MOYBEHHO-KIMMATHYECKUX
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YCIIOBUH, 1103, BUIOB, ()OpM YHZOOPEHUH, OT3BIBUMBOCTH HA HUX KYNBTYD,
COPTOB U IpYTHX (DaKTOPOB.

B Benapycu nmpon3BoICcTBO KOHKYPEHTOCIIOCOOHOH MPOAYKINH B 0OIB-
el Mepe 3aBUCHT OT NPHMEHEHUs B 3€MIICACIHHM W PacTEHHEBOJCTBE
yIOOpeHHU M CPEIICTB 3aIUTHl PACTCHUI.

[TpumeHeHne peryssiTopoB pocTa CTAHOBHUTCS Bce 0Oojiee MepCHeKTHB-
HBIM ¥ OBICTPO Pa3BHBAIOIIMMCS HAIIPABJICHUEM B COBPEMEHHBIX PECypcoc-
Oeperaroinx TeXHOJNOTHsIX. Pe3ynbTaTsl MCCIeA0BaHUI U MPOU3BOJICTBEH-
HBIX NPOBEPOK CBUAETENBCTBYIOT O TOM, YTO HCIIOJIBb30BAaHHE PETYIATOPOB
pOCTa pacTeHUil B 3eMJICJCIINHU SIBIISICTCS OJHUM W3 HauOoJee JOCTYIHBIX
BBICOKOPEHTA0EIBbHBIX arpOIPHUEMOB MOBBILICHUS YPOXKAWHOCTH U KayecTBa
CEIIbCKOXO3SIICTBEHHBIX KYIbTYP.

Lenpro nccneoBaHUN SBISUIOCH AaTh YKOHOMHUYECKYIO OLICHKY 3 dex-
TUBHOCTH NPUMEHEHHSI MakpO- M MUKPOYIOOPEHHUH M PEryJsITOpoB pOCTa
IIPY BO3ZETIBIBAHUY TUICHYATOTO OBCAa COPTa 3araBerT.

HUccrenoBanmst ¢ oBcom mpoBomminck B 2013-2014 rr. Ha Tepputopun
YHII «Omnbitaeie monst BI'CXA». TloyBa OMBITHOTO ydacTka JEpPHOBO-
MIOJI30JIUCTAas CPEAHEOKYJIbTYPEHHAs JIETKOCYTJIMHUCTAs, pPa3BHUBAIOIMIASACS
HAa JIECCOBHUIHOM CYTJIMHKE, MTOJICTHIAEMOM C TIIyOMHBI | M MOPEHHBIM CyT-
nuHKOM. [TodBa 1o rojaM nuccienoBaHUN XapaKTePH30BaIach CIECAYIOMUMU
arpoXUMHUYECKUMHU TokKazatensimu: rymyc — 1,21 — 1,70 %; pH — 5,4-6,1;
cojJiepkaHue MoABMXHBIX (opM dochopa — 225-291 mr/kr, kanus — 186—
238 Mmr/xkr.

Hopma BbIceBa ceMsH IUIEHYATOTO OBCa COpTa 3alaBeT COCTaBIIsUIA
5 mutn./ ra. O6Ias MIOmAh ACISHKH B OMBITAX paBHATach 21 M°, yuer-
Has — 16,5 M%, OBTOPHOCTH — UeTHIPEXKpaTHAs. B OIBITE ¢ OBCOM TpHMe-
HSUTUCH KapOaMu, aMMOHU3MPOBAaHHBINA cynepdocdar, XJIOPUCTHIN KaIui,
KOMIUIEKCHOE yJ00penue Jurs oBca Mapku 13:11:22 ¢ nobaBkoii MUKpo3IIe-
mentoB (B, Cu, Mn). 13 0HOKOMIIOHEHTHBIX MHKDPOYIAOOpPEHHIA B XejaT-
HO# Gopme B (aze Hayasa BbIXojaa B TpyOKy npuMeHsn Ano6 Menb. Ano6
Menb — XUAKWAN KOHIIEHTPAT ynoOpeHus, coaepxkamuii 6,43 % menn B xe-
natHOU ¢opme, 9 % azora u 3 % marHusa. YaoOpeHwe MpOU3BOIUTCS B
[onpmre. IlpuMeHeHne Takoro yaoOpEHHs YKpEIUIieT MMMYHHUTET pacTe-
HUI, TOBBIMIAET UX COMPOTHBIIIEMOCTh 3a00JIEBaHIUSIM.

[TpumensIcs KOMIUIEKCHBIM Tperapar Ha OCHOBE MHMKPORJIEMEHTOB M
perynsaTopoB pocta B ¢ase l-ro y3ma MukpoCtum Mens B mose 1 m/ra
(mems — 78,0 r/m, a3ot — 65,0 /1, rymuHOBBIC BemecTBa — 0,60—5,0 mr/i).

Taxxe Ha moceBax OBCa MPUMEHSIIOCh BOJOPACTBOPUMOE KOMILIEKCHOE
ynoopenue HyrpusanT yHuBepcanshbiii miroc. Hyrpusant mitoc (N — 6 %,
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P,Os — 23 %, K,O — 35 %, MgO -1 %, B — 0,1 %, Zn — 0,2 %, Cu —
0,25 %, Fe — 0,05 %, Mo — 0,002 %) B nByX (hazax B jo3e 2 Kr/ra U GpepTH-
BaHT (PUJIHIIATEIH).

B ¢daze nagana BeIxoma B TpyOKy Ha OBCE MPUMEHSIICS PETYIATOpP pocTa
9KOCHJI B J103¢ 75 Mi/ra. DKOCHI — PETYJSTOP POCTa M UHAUKATOP UMMYHHU-
TeTa pacteHuil. JleiicTByolee BemECTBO — CyMMa TPUTEPIIEHOBBIX KUCIOT.
IpenaparuBHas popma — 5%-Hast BOAHAs IMYJIbCUS TPUTECPIICHOBBIX KH-
CJIOT, TATYYas XKUAKOCTb TEMHO-3€JICHOrO IIBETa, HEroprodas, HEB3PHIBO-
omnacHasi, He TOKCUYHas JUIsl YeJIOBeKa U KUBOTHBIX. [[pou3BoaUTENb, pETH-
crpadT B benapycu u nocrasmuk — YII «benYnusepcanllpogykry.

OmnpeneneHne arpOXUMUYECKHX ITOKa3aTeNieH MOYBHI M KadyecTBa Ypo-
’Kasi OBCa MPOBOMWIN OOMENnpuHATEIMA MeTomamu corimacHo ['OCTy u
OCTy. Pacuer sxoHOMHYecKol 3¢ PeKTHBHOCTH POBOAMICS IO TMPHUOABKE
YpO’KalfHOCTH OT MPUMEHICMBIX CPEICTB XUMHU3AIMH IO METOAUKE, pa3pa-
6otanHoit MHCTHTYTOM NOYBOBeneHus U arpoxumun HAH Benapycu.

[IpuMeHeHHE PETyIATOPOB POCTA, MAKPO- M MUKPOYIOOPEHUA TIPU BO3-
JIeNBIBAHUH OBCa ObLIO 3G PEKTUBHBIM (TabIIHIIa).

Baecenne ynoOpeHuil mo cpaBHEHHIO C HEYIOOPEHHBIM KOHTPOJIEM
CIOCOOCTBOBAJIO CYIIECTBEHHOMY MOBBIIICHHIO YPOXKAWHOCTH 3€pHA OBCA.
Baecenne Ngy PgoKgg 10 moceBa crioco6CcTBOBAIO YBEIMUYEHUIO YPOIKAMHO-
CTH 3€pHa M0 CPaBHEHUIO C KOHTpoJieM Ha 15,6 1m/ra. B Bapuanrte ombiTa ¢
npoousM BHeceHneM a30Ta (Ngy Pgy Kgg + N3g youes B TTOIKOPMKY) ypOXKaii-
HOCTB 3€pHa OBCa HE OTJIMYANach OT BapHaHTa, e TaKas jKe J103a yaoope-
HUI BHOCHJIACh 33 OIHH TIPHEM JI0 TI0CeBa, 4To cocTtaBmwio 44,1 u 43,1 n/ra
cooTBeTcTBeHHO. O0paboTKa IMOCEBOB OBCA PETYIATOPOM POCTa IKOCHI IO
CpaBHEHHIO ¢ (DOHOM TMpHBENIa K YBEIMYCHUIO YPOXKAHHOCTH 3epHA Ha
5,3 wra.

B cpennem 3a 2013-2014 rr. HanbombIas ypokKaifHOCTh 3epHa Y OBca
obi1a B BapuaHTe NgoP70Ki20 + Nug voues B Pa3e Hadasa BeIXOJa B TPYOKY
+A 106 Menp — 53,4 1i/ra.

Pacuer sxoHOMITUECKON 3((HEKTUBHOCTH YOOOpEHHA MoKa3al, 4yTo MpH-
meHeHue NigPgoKgo OBLIO AKOHOMUYECKH HEBBITOHBIM.

Haunbonee BrIcOKast mpHOBUTH OBLTA MTOTyYeHA B BAPHAHTAX C IPUMEHE-
auem MukpoCtum Menb Ha pore Ngy Py Kgg + Nag youes ¥ TIPH TPHUMEHEHHA
Ano6 Menp Ha doHe NgoP70Ki20 + Nyg woues- YCITOBHBIN YHCTBIN JOXOA B
9THX BapuaHTax omblta coctaBun 1014,8 u 1068,4 Teic. py0. npu peHTra-
6enpHOCTH 55,9 1 52,4 % COOTBETCTBEHHO.
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JkoHoMHYecKast 3 GeKTHBHOCTH MPUMEHEHHSI PEeryJIsiTOpoB pocTa,
MaKpo- H MHKPOYA00peHuii pu Bo3ieabIBanuu oBca (2013-2014 rr.)

Bcero
Crommocts | ~OHOT Venos-
VYpo- HUTENb o
o JIOTIOTHU- HBIA Penra-
Bapuants! onbiTa Kant TEJIbHOMI HBIX- YUCTBIN Oesb-
HOCTb, 3aTpar, o
MPOIYKLIUH, JI0XO0/1, HOCTb, %
w/ra THIC. py0/Ta TEIC. ThIC. py0
' py6/ra ’ '
1.be3 ynobpenuit 27,5 - - - -
2. N1gPsoKgo 34,0 780 791,2 -11,2 -1
3. Nso PsoKao 38,7 1314 1107 237 1,4
4. Ngo PsoKgo— om 1 43,1 1872 1361,6 510,4 37,5
5. NeoPeo Koo + Naoowe B
(dasze Havama BeIXOmA B | 44,1 2028 145,2 575,6 39,6
TpyOKy — (oH 2
6. ®on 1 + skocun B dase
Hayana BbIXO#a B TpyOky, | 48,4 2508 1638 870 53,1
75 mi/ra
7. ®ou 1 + MukpoCrum Cu
B (paze Hayaja BBIXOZA B 49,1 2592 1705,1 886,9 52,0
TpyOKy
8. ®om 1+ Ano6 Cus dase | ygq 2520 16774 | 8426 50,0

HavaJia BbIX0J1a B TPYOKY

9. ®on 1 + HyrpuBaHt
mioc B (a3e Hayasla BBIXO- 48,6 2532 2019,8 512,2 25,4
1a B TpyOKy (2 06paboTkn)
10. DKBUBAJECHTHBIA Bapu-

anty 5 mo NPK (A®K ¢ B, | 50,2 2724 1987,4 739,3 31,2
Cu, Mn)

U1, ®ou 2 + Hyrpusant | g, 7 2784 19007 | 8833 46,5
TUTIOC

12. ®on 2 B (ase Hauanma

BBIXO/1a B TpyOKy + Muk- 51,1 2834 1819,2 1014,8 55,9
poCtum Cu

13. NgoP70Ki20 + Nao vouwes B

¢da3e Havama BBIXOZA B 53,4 3108 2039,6 1068,4 52,4
TpyOKy + Ao Cu

HCPgs 2,1

Takum oOpazom, mpuMeHeHne MHUKpoynoopennii MukpoCtum Menp u
An06 Menp siBisieTcst HanboJiee SKOHOMHYECKU BBITOJIHBIM ITPUEMOM.
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VK 631.82:633.13(631.82+631.811,98):633.13

3OOEKTUBHOCTH MUHEPAJIbHBIX YIOBPEHUM

N PET'YJIATOPOB POCTA ITPU BO3JIEJIBIBAHUN
INJIEHYATOI'O OBCA

MuxeeBa M. A.

Hayunwuii pyxosooumens — Muwiypa O. H., kano. c.-x. Hayk, doyeHm
VIII «benopycckas rocy1apcTBEHHAs! CEIbCKOXO3SICTBEHHAS aKaJeMHUSI»,
r. 'opxu, Pecniy6mxa benapyce

VYnpaBieHue pocToM U pa3BUTHEM PacTEHUM MPH IOMOIIH PEryIsiTOPOB
pocTa MpHOOpeTaeT aKTyaJdbHOE 3HAYEHHE B CBSA3U C TEM, YTO OHM IOBBI-
IIAI0T YCTOHYMBOCTh PACTCHNI K HEOJIArONPHUSITHBIM yCIOBHUSIM U IO3BOJISI-
10T CYIIECTBEHHO yBEIHYHUTH yPOXKAHHOCTh U Ka4ECTBO ypOXKasi IPH MUHH-
MaJbHBIX 3aTpatax [1, 2].

Lenpro mccnenoBanuii sABIOCH n3ydeHne 3(PpHEeKTHBHOCTH NPUMEHEHUS
ynoOpeHnii M pPeryisiTopoB pocTa INpH BO3JEIBIBAHWM IUIEHYATOTO OBCA
copTa 3amaBeT Ha AePHOBO-II0J[30JIUCTOH JIETKOCYTTTMHUCTON IOYBE.

UccnenoBanust mpoBogmwiuck B 2013-2014 rr. Ha Teppuropunm YHI[
«OnsitHele Tong BI'CXA» Ha AepHOBO-TION30JIMCTON TOYBE, Pa3BHBAIO-
LIEHCS Ha JIETKOM JIECCOBUJIHOM CYTJIMHKE, MMOJICTUIAEMOM C IITyOHHBI 1 M
MOPEHHBIM CYTJIMHKOM. [Io4Ba ONBITHOTO y4acTKa Mo rojaM HCCIeI0BaHUH
Mela KUCITYIO B OJIM3KYI0 K HeHTpallkHOW peakInio MOYBeHHOH cpesl (pH
KCI 5,4-6,1), Huskoe u cpeanee coxepxanue rymyca (1,21-1,70 %), no-
BEIIICHHOE U BBICOKOE COJIEpKaHUE MOIBHKHOTO (ocdopa (225-291 mr/kr
TIOYBBI), CPEHEE M IOBBIIMIEHHOE COJIEp)KaHWe IOJBIKHOTO Kanmus (186—
238 MI/KT IOYBBI).

Hopma BbIceBa ceMsH IJIEHUAaTOrO OBCa cCOpTa 3amaBeT COCTaBIsia
5 mutH/ra. OOmIast TUIOMIAah JEISHKU B ONBITaX paBHsIACH 21 MZ, ydeTHas —
16,5 M°, TIOBTOPHOCTb — YeTHIPEXKpATHast. B OMbITe ¢ OBCOM MPUMEHSITHCH
KapbaMu1, aMMOHHM3HPOBAaHHBIN cynepdocdar, XITOPUCTHII KaTHii.

B ¢daze nmagana BeIxoma B TpyOKy Ha OBCE MPUMEHSIICS PETYISATOp pocTa
DKocui B g03€ 75 mi/ra.

DKOCHIJI — PEryJIsITOp poCTa U WHAMKATOP UMMYHHUTETa pacTeHuid. Jleii-
CTBYIOILIEE BEIIECTBO — CyMMa TPUTEPIIEHOBBIX KucioT. IlpemaparuBHas
(dopma — 5%-Has BogHASI SMYIIECHUSI TPUTEPIICHOBBIX KHUCIIOT, TATYyYast KUJI-
KOCTb TEMHO-3€JICHOTO L(B€Ta, HEroplodas, HEB3pPhIBOONACHAs, HE TOKCHUY-
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Hasl 71 YelloBeKa M KUBOTHHIX. [Ipom3BonuTens, peructpant B benapycu n
noctaBiuk — YII «benYnusepcanllpogykr».

OmnpeneneHrne arpOXUMUYECKHX ITOKa3aTeNiel IMOYBEI M KadecTBa Ypo-
’Kasi OBca MPOBOMWIN OOmenpuHATHIMA MeTomamu corimacHo ['OCTy u
OCTy.

[IpumMeneHne ynoOpeHUi MO CPABHCHUIO C HEYMOOPEHHBIM KOHTPOJIEM
CrocoOCTBOBAJIO CYIIECTBEHHOMY MOBBIIICHUIO YPOXKAWHOCTH 3¢pHA OBCA.
Baecenne Ngy PgoKgg 10 moceBa criocoOCcTBOBAIO YBEIMUYEHUIO YPOKAWHO-
CTH 3epHa 10 CPaBHCHHIO C KOHTpoJeM Ha 15,6 1yra, mpu OKymaeMoCTH
1 NPK «kr 3epHa 6,5 xr. B BapuanTe ombita ¢ IpoOHBIM BHECEHHEM a30Ta
(Ngo Pso Kgg + N3 youes B TIOKOPMKY) YPOXKAWHOCTH 3€pHA OBCA B CPEIAHEM
3a 2013-2014 rr. He oTNIMYaack OT BapHaHTa, Il TaKas jKe J103a ymoope-
HUI BHOCHIJIACh 3a OIWH TIPHEM 10 TIOCeBa, 4To cocTtaBmwio 44,1 u 43,1 m/ra
COOTBETCTBEHHO. B pesympTate 0OpabOTKM TOCEBOB OBCa PETyISATOPOM
pocTa KOCHII TI0 CPAaBHEHHIO C (JOHOM YBEINIHMBAIACH YPOKAWHOCTE 3epHA
Ha 5,3 m/ra coorBeTcTBeHHO mpH okymaemocTd | kr NPK xr 3epHa 8,7 kr
(Tabnuua).

BiusiHMe MHHEPAJIbHbIX Y00peHHUil U Pery/IiTOPOB POCTA HA YPOKAIHOCTH IJIEHYATOr0
oBca copTa 3anaser

YpoxaifHOCTb, 1/Ta
Cpennstist ypo- | Ilpubaska k OI:Z:::-
BapuanTs! ombita 20131 | 2014 | RAHHOCTE, | KOHTpOmO, | | NPK.
/ra /ra
KT 3epHa
1.be3 ynobpenwuii (koH- 187 36,3 275 N N
TPOJIB)
2. N16PsoKao 25,5 42,4 34,0 6,5 3,9
3. Neo PsoKgo 30,1 47,3 38,7 11,2 5,3
4. Ngo PsoKgo 32,1 54,1 43,1 15,6 6,5
5. Neo Peo Kgo + N30 wouen B
(hase Havanma BIXO/A B 33,7 54,5 44,1 16,6 6,6
TpyOKy
6. Ngo PgoKgo + sxoCHI B
(hase Havanma BIXO/A B 34,9 61,8 48,4 20,9 8,7
TpyOKy, 75 mi/ra
HCPys 3,2 2,6 2,1
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Takum oOpasom, HambombIass yposkalHOCTH 3epHa oBca (48,4 mw/ra) u
okymaemocTh 1 kr NPK xr 3epna (8,7 kr) B cpenaem 3a 2013—-2014 rr. Opu1a
HOJTy4eHa IIPH IPUMEHSHUH PETyJIATOPa POCTa SKOCHIL.

JIMTEPATYPA

1. O pexTHBHOCTD NPHUMEHEHHST MUKPOYAIOOPEHHI H PETYJIITOPOB POCTA MPU BO3JEIbIBA-
HHH CeJIbCKOXO03HCTBeHHBIX KynbTyp / U. P. Bunpadurym u [u xp.]. — Munck: benapyc. HaBy-
Ka, 2011.-293 c.

2.Ilonomapenko, C. II. Perymatops! pocra pacrenuii / C. II. Tlonomapenko; UH-T
6uoopranmyeckoit xumuu u Hedrexumun HAH Yxpaunsr. — Kues, 2003. — 319 c.

VJIK 635.34:632.72.2.2

XO03SMCTBEHHO-BUOJOT MYECKAS Y®PEKTUBHOCTD
HPENAPATA MAPUHEKC CYIEP MPOTUB KAITYCTHOM TJIM
HA KAIIYCTE BEJIOKOYAHHOH

Mocyp C. C.

Hayunwuii pyxosooumens — Heakoe A. B., kano. c.-x. nayk, ooyernm

YO «benopycckast rocyAapcTBEHHas! CEITbCKOXO03SCTBEHHAS aKaJIeMUs»,

r. l'opku, Pecriybmka benapycs

Kamycra GenokouaHHas — 3TO ABYJICTHSS KyJIbTypa cemelicTBa Kpecro-
usetHsbie [1, 3]. [Ipoxykuusi KamycThl OEIOKOYaHHOW LIMPOKO PacrpocTpa-
HEHA U UCIIOJIB3YCTCA KaK B CBCKEM, TaK U nepepa60TaHHOM BUJIC. O]IHI/IM
n3 (aKTopoB, 3HAYUTEIHLHO CHIDKAIOLINX YPOXKAWHOCTh JaHHOH KYJIbTYPHI,
SABIIACTCA KallyCTHast TJIA. OTCyTCTBI/Ie CBOCBPCMCHHBLIX MEp 3alluThl OT
JaHHOT'O BPEAUTEIIA MOXKET 3HAUYUTCIIBHO CHU3UTH ypO)KaﬁHOCTB " IpaKTu-
YCCKH IMOJTHOCTHIO UCIIOPTHUTH KAaYCCTBO TOBapHOﬁ MIPOAYKIIUH.

Kamyctnas tinst — Brevicoryne brassicae L., cemeiicTBo Hactosiiue
i — Aphididae, otpsa paBHokpsuiele — Homoptera [4]. Tuu oGpasyrot
KOJIOHHUH B HECKOJIBKO COTEH ocobeil. JInumHkm 1 B3pocible ocoOu 3aces-
IOT JIMCThSI C HIDKHEH CTOpOHBI. B pesynbrare BbICachIBaHUS KIETOYHOTO
COKa JIHCThs 1e(hOPMUPYIOTCS U yBsIatoT. Pa3sBuTHe KodaHa KarycThl MpH-
OCTaHaBJIMBAETCS. YPOXKAHHOCTb KalyCThl B OTJEJbHBIE T'OJbI CHIDKAETCS
Ha 34-36 %.

enpio paboOTHI ABISIOCH OMpPENEICHUE XO3IHCTBEHHO-ONOIOTHIECKOM
s¢pdexrusroctu npenapara [upunekce Cynep (KD) npoTus KamyCcTHOM TiIH
Ha KaIrycTe 0eJIOKOYaHHOH.
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HUccrenoBanne mpoBogmiocsk B 2014 r. Ha omsitHoM mone YO BI'CXA
0 METOIWKE PETHCTPAMOHHBIX HCIBITAHWHA WHCEKTHUIUAOB [2]. Bum mc-
OBITAHUS — IIOJIEBOM MEJIKOMENIHOYHBINA. IIomans ONBITHOH HNEISHKH
50 M7, yuetHoil — 50 M2 IToBTOpHOCTH — YeThIpEXKpaTHas. VcnpIThIBaEMOE
cpenctBo 3ammTH pactenuit — [Tupureke Cynep, KO (0,5; 0,75 u 1,0 i/ra).
Hopma pacxona paboueit xuakocti — 200 s/ra. TexHonorus u croco®
MIPUMEHCHHUS CPEIICTB 3alMThI PACTCHUI: HA3eMHOE, PaHIICBOC OIPBHICKUBA-
HHE.

Io coctosiauro Ha 10 urosst B (hasze Havania 00pa3oBaHHsi KOYAaHOB 00HA-
PYXKCHBI CIUHUYHBIC KOJOHHHM BpemuTeNs Ha 5 % pacTeHHi KaxIo#l mo-
BropHOCTH. Ha 3-# 1eHp mociie BHECEHUSI HHCEKTHIIMIAOB HaWBHICIIAs OMO-
norudeckasi 3pPeKTUBHOCTh 0oTMeueHa y npernapara [lupunekc Cymnep (KD)
B HOopMax 0,75 m 1,0 n/ra, cocrapuBmas 97,7 u 98,1 %. DddhexTuBHOCTH
MUHHAMAJIbHO M3Yy4aeMoii B ombITe HOpMbI pacxoja [Tupunekca Cynep (KD)
u stanonHoro nHcektumaa Jeuwuc [Ipodpu, BAT cocrasuna 88,4 u 86,6 %
(tabm. 1).

Tabnuna 1. Buosornyeckas 3¢pdexruBHocTh MHCeKTUIMAA [Tupunexe Cynep, KD
npoTHB KanyctHoii T1u. [lepBasi o0paGoTka

Cpe/Hee 9nCII0 MIMaro 1 TMYMHOK Ha | CHIKEHHE YHCICHHOCTH OTHO-
pacTeHun CHTENIbHO HCXOIHOM ¢ MoTnpaB-
BapuanTs! onbita Tocre 06pabOTKH O THAM KOIi Ha KOHTPOJIb HocIe 00pa-
o obpa- y4eToB OOTKH 110 THSM y4eToB, %
60TKH
3-it 7-i 14-it 3-it 7-i 14-i
KonTpoms 26 31,3 43,2 - - - —
Jerc Ipodu, BAT B _
(0,03 kr/ra) 25 3,7 15,1 86,6 63,6
IMupunekc Cymnep, B B
K2 (1,0 2/ra) 22 05 75 98,1 79,5
IMupunekc Cymnep, _ _
KD (0,75 #/ra) 27 0,75 8,2 97,7 81,7
Tupunexc Cynep, B B
KD (0,5 /ra) 23 35 18,6 88,4 51,3

Ha 7-it nenp nocne o6paborku 3 dexruBHOCTh [Tupunekca Cynep (K3)
B HopMe 0,5 s/ra ynana Ha 37,1 %. I1pn ucnonszoBanuu [Tupunekca Cymnep
B apyrux Hopmax u ermca [Ipodu (BAI') naHHbIi moKa3aTenb COCTaBHII
16,0-23,0 %. YBenuyeHue YHCICHHOCTH BPECIUTENIS, BRIIBICHHOE IIPH BTO-
POM yueTte, 00yCIOBUIO IIPOBEACHIE NOBTOPHOW 00paboTKy (Tadu. 2).
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Ta6nuna 2. buonorudeckas 3¢ppexTuBHocTh nucekTunuaa Mupunexc Cynep (KJ)
NPOTUB KanycTHOIi Ti1u. Bropas o6padoTka

Cpe;[Hee YHUCIIO UMAro ¥ TUYNHOK | CHIDKCHHE YUCIIEHHOCTH OTHO-

Ha pacTeHUHI CHUTEIBHO HCXOMHOM C TOMpaB-
Bapuanr ITocne o6paboTkH KO Ha KOHTpOJIb IT0cIIe 00pa-
Jo obpa- 6 by
GoTH T10 JTHSIM y4eTOB OTKH IO JHSIM Y4eToB, %o
3-i 7-i 14-i1 3-i 7-i 14-i
Konrpoiub 43,2 31,3 43,2 45,1 - - —
Aeunc Tpogu, BAT\ 459 | o | 17 | 41 | 100 | 887 | 740

(0,03 xr/ra)
IMupunexc Cymnep, KO

18,6 0,75 2,8 51 94,4 84,9 73,7

(0,5 nn/ra)

Iupunexc Cynep, KD

(0,75 wra) 8,2 0 0,5 1,75 100 93,9 79,6
Mupunexe Cynep, K3| - 7 o | o5 | 15 | 1200 | 933 | 808
(1,0 n/ra)

Ha 3-ii aenp mocie moBTOpHO# 00padoTku otmedeHna 100%-Has 3¢ dek-
THUBHOCTH y nipenaparos [Tupunexc Cynep (K3) B Hopmax 0,75 u 1,0 si/ra u
Heunc IIpodu, BAT (0,03 kr/ra). B Bapuanre, rae npumensumn [lupuaekc
Cynep (K3, 0,5 n/ra) 6uonorndeckast 3¢¢peKkTHBHOCTD cocTaBuia 94,4 %.
Ha 7-it m 14-ii 1au mocne BTOPOi 0OpaOOTKH OTMEUEHO HapacTaHHE JHC-
JICHHOCTH M3y4aeMOTO BPEIUTEINsl, 0OCOOCHHO OTYETIMBO B 3TaJIOHHOM Ba-
puante u Bapuanre ¢ ITupunekcom Cymep (KD) B nHopme 0,5 n/ra. B pe-
synprare Gronorudeckas sddexruHocts [upunekca Cymep (K3, 0,5 n/ra)
cHuzunack 10 84,9 u 73,7 % cOOTBETCTBEHHO KO BTOPOMY U TPETHEMY y4e-
tam, a Jeruca [podwu, BT (0,03 kr/ra) — 1o 88,7 u 74,0 %. B 3TOM oTHO-
nrernu [upureke Cymep (K3) B mopmax 0,75 u 1,0 si/ra okasaincs mpen-
MOYTUTEJbHEE, YTO MPOSBUIIOCH B HA/IE)KHOM KOHTPOJIE KAIyCTHOM TJIM Ha
MPOTSHKEHUH JIBYX HENeNb M, KaK CJIEACTBHE, BHICOKOM IoKa3arelsie OHoIo-
rudyeckoi adexrrBHOCTH — 79,6—100 % B 3aBUCHMOCTH OT CpPOKa ydeTa.

Takum o6pa3om, npumeHenue nacekTuiuaa [upunexe Cymnep (K3) npu
HOopMax pacxoxa 0,75 u 1,0 n/ra B cucteMe 3aIUTHl KayCThl OEIOKOYaH-
HOHM T03BOJISIET TapaHTHPOBAHHO 3aIIUTHTH €€ OT KalyCTHOM TJIM Ha Mpo-
TSDKEHHUH JIBYX HeJlleNlb Beretauuu. buonornueckas 3¢h(exTHBHOCTD aHHO-
IO MHCEKTUIMAA 10 CHIDKEHHIO YUCIICHHOCTH KaIlyCTHOW TJIM B 3aBUCHMO-
CTH OT cpoka yuera coctaBmia 79,5-100 u 80,8—-100 % cooTBeTCTBEHHO
ripu Hopme 0,75 u 1,0 si/ra. B roasl, 61aronpusTHeIC 7S Pa3BUTHS KaITyCT-
HOH TJIM, W, KaK CJIEACTBHE, C IMPOJODKHTEIBHBIM IEPHOIOM 3aCENICHUS
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BPEAUTENIEM arpoOLCHO30B KAaIlyCThl OEJIOKOYaHHOH PEKOMEHIYeTCs IBY-
KpaTHas 00paboTKa.
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V]IK 635.34:632.95:595.789
XO03SMCTBEHHO-BUOJOT MYECKAS DY®PEKTUBHOCTD
MPENAPATA MAPUHEKC CYIIEP IPOTUB KAITYCTHOM
BEJSTHKHA HA KATTYCTE BEJIOKOYAHHOM

Mocyp C. C.

Hayunwuii pyxosooumens — Heakoe A. B., kano. c.-x. Hayk, ooyenm

YO «benopycckasi rocyAapcTBEHHas! CEITbCKOXO035CTBEHHAs aKaeMHs»
r. l'opku, Pecriybmka benapycs

Kanycra GenokouaHHasi — 3TO ABYJIETHSS KyJIbTypa cemelictBa Kpecro-
usetHsbie [1, 3]. [Ipoxykuust KanmycTbl 0€JIOKOYaHHOM HMIMPOKO pacrpocTpa-
HEeHa M MCIIOJIb3YeTCs KaK B CBEXKEM, Tak U nepepaboranHoM Buje. OQHUM
u3 (akToOpoOB, 3HAYUTEIHHO CHIDKAIOLIMX YPOXKAWHOCTD JAaHHOH KYJIbTYPHI,
SIBJISIETCS KamycTHast OensiHka. OTCYTCTBHE CBOEBPEMEHHBIX MEP 3all[UThI OT
JTAHHOTO BPEAMTENSI MOXKET 3HAUNTEIbHO CHU3UTD YPOXKaHOCTD M IPaKTH-
YECKH MOJHOCTHIO HCHIOPTUTH Kau€CTBO TOBAPHOM MPOITYKIHH.

Kanycrnas Oensnka — Pieris brassicae L., cemeiicTBo OensiHKM —
Pieridae, otpsin yernyekpoutsie — Lepidoptera [4]. OntumaneHo# Temnepa-
TypoH Ul pa3BUTHs KamycTHOW OenstHkM siBistercs 20-26 °C. Momozple
T'YCEHHIIBI JIepKaTcsl KOJIOHUSIMH Ha HIKHEH CTOPOHE JIMCTHEB, CKEJIETHPYS
WX, WK BBIEAAIOT OTBEPCTHsL. JIMYMHKN CTApIIMX BO3PACTOB PACIOI3AI0TCS
U TEPEMENIAlOTC Ha BEPXHIO CTOPOHY JIHMCTA, XKUBYT OJUHOYHO, TPydo
00BEAIOT JMCThS, OCTABJISIS TOJBKO TOJICTHIC JKUIKHA. OCOOCHHO TIPOXKOP-
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JIMBBI TYCEHHUIIBI TIOCIIE TPEThEH TMHBKH: OT JIMCTA, KOTOPBIM IHUTAOTCA 5—6
T'YCEHHII.

Lemnbto paboTHI SBISIIOCH OIPENEIIEHIE XO03SHCTBEHHO-OMOIOTHIECKO
a¢dexTuBHOCTH TpemnapaTta [Iupurekc Cyrep MPOTHB KAITyCTHOW OENSTHKH
Ha KarycTe 0el0KOYaHHOM.

HUccaenoBanue npoBoaunock B 2014 r. Ha onsiTHOM nosie YO BI'CXA
[0 METOJMKE IPOBEACHUS PEruCTPAIlMOHHBIX HcTbITaHui [2]. Ilmomans
OTIBITHOW M Y4ETHOH JensHOK coctaBmia 50 M2 [ToBTOpPHOCTH — UETHIpPEX-
kpaTtHas. McneIThIBaeMoe cpencTBO 3amuThl pacteHuit — [Tupunexc Cymep,
K95 (0,5; 0,75 u 1,0 n/ra). Hopma pacxona paboueit xuakocta — 200 yi/ra.
Cpok nmpuMeHeHus: cpeactBa 3amuThl pacteHuil: 18.07.2014. Dranon: Ak-
temmmk, KO (0,5 n/ra).

Buonoruueckast a3¢pexruHOCTh nHcekTuimAa [Tupunexe Cymnep (KD) B
HOpMax pacxopa 0,5; 0,75 u 1,0 n/ra Ha 3-i neHp Mocie 06paboTKH cocTa-
puna: 83,4; 98,9 u 99,0 % coorBercTBeHHO. Hanbolee O1M3Koe 3HAUYECHHE
ouonorndeckoit 3QHeKTHBHOCTH K ATalOHHOMY BapuaHTy Akremmuk (K3,
0,5 n/ra) Ob0 oTMedeHo npu HopMmax pacxoxa ITupunexca Cymep, K3,
0,75 u 1,0 n/ra (tabmn. 1).

Tabnuna 1. Buosornyeckas 3¢pdexruBHoCcTh MHCeKTUIMAA [Tupunexe Cynep, KD
NIPOTHB KaINlyCTHOJ Oe/ISIHKH HA KanycTe 0eJI0KOYaHHOM

CHH)KGHI/Ie YHUCJIICHHOCTHU OTHOCH-
o . IIporeHt nospex-
TEJIBbHO UCXOOHOMU C HOHpaBKOI/I Ha
JICHHBIX, 3arp$13-
BapuanTe! oneita KOHTPOJIb TT0CIIE 00PaOOTKH T10 JIHSIM
€TOB % HCHHBIX HUJIN 3a-
Ewo 7o bl 1 4,-ﬁ 1 THHUBIINX KOYaHOB
KonTpons — — — — 72,7
Axrenmuk, K3 (0,5 ni/ra) 99,5 99,6 99,4 99,4 0,6
Tnpuexc Cynep, K3 834 | 824 | 8L5 80,5 19
(0,5 n/ra) ! ! ! ! !
ITupunexc Cynep, KO
(0,75 w/ra) 98,9 95,5 95,5 95,5 0,7
Mupusexe Cynep, K3 990 | 996 | 996 99,6 06
(1,0 n/ra) ' ' ' ' '

Ha 7-if nens nocie 06paboOTKH CyIIECTBEHHOTO M3MEHEHHs Onojormye-
ckoit addexruBroctd uHcektuimaa [Mupunexc Cynep (KD) He oTMeueHo:
99,6 % — mpu HOp™e pacxoma 1,0 si/ra, o 95,5 % — mpu 0,75 w/ra u mo
82,4 % — npu 0,5 n/ra. B sramonnom Bapuante Akremink, KO (1,0 a/ra)
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Ononorndeckast 3GPeKTUBHOCTE cocTtaBmiaa 99,6 %, 4ro mpeBsImano 3¢-
¢exr nucektuimaa [upunexc Cynep (K9) mpu Hopme pacxoma 0,5 m/ra u
HaXoIWJIach Ha ypoBHE adexTa mpu HopMmax 0,75 u 1,0 n/ra.

Crnemyer OTMETUTb, YTO NMUKOBAsI YHCICHHOCTh BPEAUTEIS] B KOHTPOJIE
ObUTa OTMEYEeHa Ha 7-H J€Hb, ITOCJIE YEro OCTaBalach B CTAOMIBHOM CO-
CTOSHMM Ha NpOTSHKEHMM AaibHeimmx ydetoB (11,1-11,3 rycenun Ha 1
pacTeHue).

Ha 14-it u 21-ii nau nocsae o0paboTKU HAOJFO1aTach aHAJIOTUYHAS TCH-
JCHIMS: MaKCHUMaJbHOE CHMKEHUE YMCICHHOCTH JIMYMHOK KalycTHOM Oe-
JISTHKM OTHOCHTENLHO KOHTPOJISI Ha0I01a10Ch P HOpMax pacxojia HHCEK-
turmaa [Mupunexe Cymep (K3) 0,75 u 1,0 n/ra.

Bce BapmaHTBl WHCEKTHUIMIHOW 3aIlINUTHl OOCCHEUYHMIN JOCTOBEPHYIO
puOaBKy YpOXXalHOCTH KOYaHOB KaITyCThl OEJIOKOYaHHOH K KOHTPOJIIO
(tabmn. 2). CoxpaHCHHBIH ypoxKai TOBAPHBIX KOYaHOB KaITyCTHl OEIOKOYaH-
HO# mpu BHeceHnun uHcektuimaa [Tupuneke Cynep (K3) B Hopme pacxona
0,5 n/ra cocraBmi 328 1/Ta, 4YTO CYIIECTBEHHO yCTYIMAET BapUAHTY C HHCEK-
tuiaom Akrerutuk, KO (0,5 n/ra).

Ta6nuna 2. XossiicrBennasi 3¢pdexrnBHocts nucekTuuuaa Mupunexce Cynep, K9 npo-
THB KaIyCTHOIi GeJISTHKH Ha KamycTe 0eJI0KOYaHHOM

Bapuantsl, HOpMa pacxoja npenapaTa YpoxaiHOCTS, 1/Ta Coxparernbiii
? ’ ypoxai, 1/ra
KonTposb 169 -
Axremumk, KO (0,5 n/ra) 544 375
[Mupunekc Cynep, K3 (0,5 n/ra) 497 328
Iupunekc Cynep, K3 (0,75 n/ra) 534 365
IMupunexc Cymep, KO (1,0 n/ra) 539 370
HCPgs 25,9 —

MaremMaTHYecKH JTOKa3yeMbIX pasJIMuiil MeXIy ypo)KaHHOCTBIO BapH-
anTtoB ¢ [Tupunekcom Cymep (K3) B Hopmax 0,75 u 1,0 si/ra, a taxxke mpe-
maparom Axreumk (K3) B akcriepuMenTe He BBISBICHO.

Takum 00pa3zoM, JJisi KOHTPOJISL YHCIEHHOCTH JIMUMHOK KaIlyCTHOW Oe-
JISTHKU B TTOCAKaX KaIyCTHl OETOKOYaHHOW I1erecoo0pa3HO HCIOIB30BAThH
uncekrunua [upuuekc Cynep (KD) B Hopmax pacxoma 0,75-1,0 n/ra. Buo-
sormdeckasi 3pGEeKTHBHOCTD TaHHBIX BAPHAHTOB 3aIIMTHI COCTABISET 95,5—
99,6 %, 4TO HAXOAWTCS HAa YPOBHE 3TajoHHOro mpenapara Akremuk (KD)
B HOopMe pacxoza 0,5 n/ra. Ilpumenenune [Tupunekca Cynep (K3) B Bbimre-
YIOMSIHYTBIX HOPMax pacxojia MO3BOJISIET IOBBICHTh MPOJIYKTUBHOCTH Ka-

171



11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

mycTsl OemokodanHo# Ha 365 m 370 1y/ra, 9TO TOCTOBEPHO HE OTIMYACTCS
OT 3TaJIOHA, U CHU3UTH 3arpA3HEHHOCTH KOYaHOB ¢ 72,7 % B KOHTpOIIE 0
yposus 0,6-0,7 %.
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YK 636.5.085.11

MHWHEPAJIbHOE IUTAHUE PACTEHUM KAK OIUH

N3 ACIIEKTOB UX KU3HEJAESITEJIBHOCTH

IaBaoBckas A. H.

Hayunwuii pyxosooumens — Moxoea E. B., 0oyenm, kano. c.-x. Hayk

YO «benopycckast rocyAapcTBEHHas! CEITbCKOXO03SCTBEHHAS aKaJIeMU»,
r. l'opku, Pecriybmka benapycs

[Iuranuem pacTeHul Ha3bIBAETCS MOIJIOIEHUE MUHEPAIbHBIX BELIECTB,
COJIEpIKAIUXCSl B MTOYBE, KOPHEBOIM CUCTEMOM M JalibHEWIIIee YCBOCHUE X
CcaMHM pacTeHHeM. /{1 HOpMaJIbHOTO MPOXOXKAECHHUS MPOLECCOB MOTJIOIIE-
HUSI MUHEPaIbHBIX JIEMEHTOB PACTEHUIO HEOOXOAMMBI JIbIXaHWE KOPHEBOM
CHUCTEMBI, MOJIXOJSIINE TeMIIepaTypa OKpYKarolleil cpejbl, KHUCIOTHOCTh
TIOYBBI, KOHIIGHTPAIIHS U COCTAB MUTATENBHBIX PACTBOPOB.

BaxuedmmMu 351eMeHTaMu [T TUTaHUS pacTeHUH sBIsitoTes: docdop,
KaJIMiA, a30T, JKeJIe30, KaIbIUi, MarHuid u 0op. Bce anmeMeHTsI, BXOISIIUE B
COCTaB PacTEHH, BBIIOJHSIOT OINpE/eicHHbIe (GyHKIUU. Poims MuHEpab-
HBIX BEIIECTB B IpOIlECCE POCTa PAcTEHUI O4YeHb pa3sHooOpa3Ha. Kpome
KHCJIOPOJa, YIIIEpoAa W BOAOPOaa (OPraHOTCHOB) BCEM PAaCTEHHSM TpeOy-
totcst Gocdop, cepa, a30T, MarHUi, KaubIMi U Kene30. B pesyibrate pas-
JINYHBIX MCCICIOBAHUN OBUIO OTKPBITO, YTO JJIsl ONTHMAJIBHOTO POCTa U
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Pas3BUTHS pacTCHMI 00s3aTeNieH LEeNblii HAOOp BEIIECTB, HAXOAAIIMXCS B
MO0YBE B MUKPOCKONNYECKUX KoiandecTBax. [loMumMo xenesa, ycBanBaeMoro
pacteHueM, eMy HeoOXOAUMBI TaKKe MeIb, IUHK, OO, KOOAIBT, MapraHerl
u MosnoieH [2].

VY MuHEpanTbHBIX IUTATEIBHBIX BEIIECTB B PACTEHHAX MHOTO BaXKHBIX
¢yHKImiA. OHU MOTYT UTPaTh POJb CTPYKTYPHBIX KOMIOHEHTOB PACTHTEIb-
HBIX TKaHEH, KaTalnu3aTopoB Pa3IMUHBIX PEaKIUil, perylIsaTopoB 0CMOTHYE-
CKOTO JaBJEHUsI, KOMIIOHEHTOB OY(EepHBIX CHCTEM U PEryJISITOPOB IIPOHH-
naeMoct MemOpaH. IlpuMepamMu 3HaueHHs MHHEPAIbHBIX BEIIECTB Kak
COCTaBHBIX YacTel pacTUTENbHBIX TKaHEH MOrYyT OBITh KaJbLIMH B KJIETOU-
HBIX CTEHKaX, MarHUi B MOJICKYJaX XJIOpO(HIIa, cepa B ONpPEIEICHHbBIX
Oenkax, Gocdop B pochomumuaax u HykiIeonmporenuaax. A30T, XOTS U HE
OTHOCHTCSI K MUHEPAJIBHBIM 3JIEMEHTaM, 9acTO BKIIOYAIOT B UX YHUCIIO, MO-
9TOMY CJEAYET eIe pa3 OTMETHUTh €ro 3HaYeHHE KaK KOMIIOHEHTa OEJKOB.
HexkoTopble 31€MeHTHI, B TOM YHCIIE XKeJIe30, MEIb U IIMHK, TpeOyroTCs B
OUYCHb HEOONBIINX KOJIMYECTBAX, HO OHU HEOOXOIMMBI, IIOCKOJIBKY BXOMST
B COCTaB IPOCTETHYECKUX TPYMI WIH KOYEPMEHTOB ONpeNeeHHBIX (dep-
MEHTHBIX CHCTeM. J[pyrue ayieMeHTHl, Takue, Kak MapraHel] ¥ MarHui,
(YHKIMOHUPYIOT B KQUECTBE aKTHBATOPOB MJIM UHTHOUTOPOB (PEPMEHTHBIX
cucteM. HexoTopsle 31eMeHTHI, HapuMmep Oop, Meib M IMHK, HEOOXOIH-
Mble Il GYHKIMOHUPOBaHUS ()EPMEHTOB B HE3HAYMTEIILHBIX KOJMYECTBAX,
B OoJiee BBICOKMX KOHLEHTPALUSX OYEHb SIOBUTHI. TOKCHYHOCTb ITHX U
JpYruX MOHOB, TaKHX, KaK cepedpo M PTyTh, BEPOSATHO, CBA3aHA C X IIO-
BPEXIAIONINM JACHCTBHEM Ha ()EPMEHTHBIE CHCTEMBI.

B pactenmsx HaiineHo Oosee ITOJIOBHHBI 3JIEMEHTOB IEPHOIUYECKOM
CHCTEMBI, U BIIOJIHE BEPOSITHO, YTO KOPHSIMH TTOTJIONIACTCS 000 3JIEMEHT,
HaXOJALIMNCS B OKpYXarollel ux cpese.

MunepanbHBIH AJIEMEHT CUHTAeTCd HEOOXOIUMBIM, €CIIH, BO-TIEPBBIX,
0e3 Hero pacTeHHUs HE MOTYT 3aBEepIINTh KU3HEHHBIN LUK, U, BO-BTOPBIX,
€CITH OH BXOJIHT B COCTaB MOJIEKYJIBI KaKOTO-THOO HE0OXOANMOTO KOMIIO-
HEHTa pacTCHUM.

Xopomio HW3BECTHA POJb a30Ta KaK COCTAaBHOW YacTH aMHHOKHCIOT —
CTPOMTENBHBIX OJIOKOB, U3 KOTOPBIX COCTOSIT OENKH. A30T BXOJHUT TaKXKe BO
MHOXKECTBO JAPYTUX COCJUHEHHI: B ITypHHBI, AJIKAIOHUIBI, PEPMEHTHI, pery-
JISITOPBI POCTA, XJIOPOQHILT U KIleTouHble MeMOpansl. [Ipu HenocTaTke azo-
Ta HapyIIAeTCs] CHHTE3 HOPMAJILHOTO KOJIMYECTBa XJI0poduiia, BCIEACTBHE
4ero Nnpu KpaifHeM aeduuuTe pa3BUBAeTCs XJIOpo3 U Oojiee cTapbiX JINCTh-
€B, XU MOJIOIOM JIUCTBBIL.
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®Dochop sABIAETCS KOMIIOHEHTOM HYKIICOTIPOTEHIIOB B (POCGHOIUITHAIOB.
MakposHepreTuiecKre CBsI3U Mex1y (ochaTHBIMHU IPYNIIaMH CIIy’aT OC-
HOBHBIM TIOCPETHHKOM B MEpPEHOCE 3HEprHU B pacTeHHsiXx. Pocdop BeTpe-
JaeTcsd B OPraHWIECKOW M HeopraHudeckod ¢opmax. OH JIerko nmepeMerna-
eTcsl 10 PacTeHUIo, Mo-BUANMOMY, B 00enx ¢opmax. [Ipu HemocTatke doc-
(opa 4acTo oTMedaeTcs pe3Koe OTCTaBaHUE B POCTE MOJIOABIX JIEPEBbEB 03
KaKI/IX-J'H/I6O BUJAUMBIX CUMIITOMOB.

PactenusM HeoO6XoauMO OOJBIIOE KOJUYECTBO KA, HO €ro OpraHu-
YECKUC (I)OpMLI HCU3BCCTHBI. HO-BI/I}II/IMOMy, OH HCO6XOI[I/IM JJI1 aKTUBHO-
ct (epMeHTOB. Ero HemocTaTok 3aTpynHseT NepeBHKEHUE YIIIEBOJOB U
METaboJIM3M a30Ta, HO 3TO JIEHCTBHE MOXKET OBITH CKOpPEE ONOCPEAOBAH-
HBIM, 4€M IIPAMBIM. M IHTEpEeCHO OTMETHTh, UTO PAaCTUTEIbHBIC KICTKH pas-
JMYAOT KaJlMi M HaTPHUH, U TOCIETHUN HE MOXKET OBITH MOJHOCTHIO 3aMe-
meH nepBbIM. CuuTaeTcs TakkKe, YTO KallMid MIPaeT posib OCMOTHYECKOTO
areHTa B OTKPBIBAHWM W 3aKpBIBAaHWM ycThHI. Kanmii B pacTeHHSX OYEHb
MOOWIICH.

Cepa ABJACTCSA KOMIIOHCHTOM HUMCTHUHA, HUCTEHUHA, APYTUX aMUHOKHC-
70T, OMOTHHA, THAMHHA, KOpepMeHTa A W MHOTHX APYIHX COCIMHEHUH,
qgami€ BCEro B BUAC CyHI)(bFI/IJIpI/IHI)HI)IX rpymil. Hel[OCTaTOK CEPHBI BBI3BIBACT
XJIOPO3 W HapylleHHe OMOocHHTEe3a OEJIKOB, BCIEJICTBHE YEro HAKAIUIMBAKOT-
¢ aMMHOKHCIOTHL. [lo cpaBHEHHIO ¢ a30TOM, (ocopoM H KaiameM cepa
MeHee MOOMITbHA.

B 3HauMTENBHBIX KOJMYECTBAX KAJBIWI OOHAPYKUBAETCS B KIETOYHBIX
CTEHKaX B BUJIE TIEKTaTa KaJIbIHS, BIUSIONIET0, BEPOATHO, Ha 3JTaCTHYHOCTh
KJIETOYHBIX CTeHOK. OH y4acTBYeT TakXke KaKMM-TO 00pa3oM B MeTabomm3-
Me azora. Kanpiuii akTUBHPYET HECKOJIBKO ()EPMEHTOB, B TOM UHCIIE aMH-
na3y. OH OTHOCHUTENBHO MaJjo IOJIBIKEH.

Maruauii BXOAUT B MOJIEKYJy XJOpOoQHiIa M y4acTByeT B pabore psjaa
¢depmeHTHBIX cucteM. [Ipn HemocTaTKe MarHUSI OOBIYHO HAOJIFOTAETCS XI0-
po3. Marauii ydacTByeT TakKe B MOIJNEPKAHUU IEIOCTHOCTH PHUOOCOM:
IIPH €TO0 OTCYTCTBHM PHUOOCOMBI pacmagaroTcsa. Y OOJBIIMHCTBA pAaCTCHUH
OH JIETKO IIePe/IBUTALTCSI.

Jedunut xeneza — oJMH U3 HauOOJIEe PACIIPOCTPAHEHHBIX U 3aMETHBIX
BUJIOB HEJOCTATOYHOCTH NHUTAHUS JIEpPEeBbEB MUKpodjaeMeHTamMH. Henocra-
TOK eJie3a HaOJIIoAaeTcs NPEeMMYIECTBEHHO Ha IEIOYHBIX M H3BECTKOBBIX
MOYBAaX, I'/I€ BBICOKHME BEJIWYMHBI pH NPensTCTBYIOT €ro MOTIJIOIICHHIO.
Bosnbinast yacTp jxernesa JIMCTbEB HAXOJUTCS B XJIOPOIUIACTaX, I/le OHO yda-
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CTBYET B CHHTE3€ IUIACTHIHBIX OeJKoB. Kene30 BXOIUT Takxke B psA bIXa-
TENbHBIX (PEPMEHTOB, TAKUX, KaK MEPOKCHIa3a, Karanasza, peppesoKCHH H
LUTOXPOMOKcHa3a. JKeae30 OTHOCHTENBHO HEMOIBIIKHO, ITOTOMY B MO-
JIOZBIX TKAaHSAX YacTO pa3BHBacTCAd ACPHIMT M3-32 TOrO, YTO OHO HE Iiepe-
JIBUTAETCS U3 00Jiee CTapbIX TKaHEeH.

B HEKOTOPBIX PaCcTEHUSIX B OOJNBLIMX KOJIMYECTBAX COAEPIKATCS ATFOMH-
HHUH, HATPUN M KPEMHHUHA, HO XOTS 3TH DJIEMEHTHI MHOTJA U YCHJIUBAIOT
POCT, UxX O6LI‘IHO HC CUHUTAKT HCO6XOI[I/IMI)IMI/I. I/I36BITOK AJIFOMUHUSA OYCHb
SOBUT, U CIIOCOOHOCTh BBIACPIKMBATHL BBICOKHUE €TO0 KOHICHTpAallUh O4YCHb
Ba)kKHa JUISl YCIICIIHOTO POCTa HEKOTOPBIX 3EPHOBBIX KYJIBTYp Ha KHCIBIX
nouBax. Ha nmepeBesix 3Ta mpobOiema He M3ydanach. MexIy pa3indHbIMU
9JIEMEHTaMH CYIIECTBYIOT MHOTOYHCIICHHBIC M CJIOXKHBIC B3aHMOICHCTBHS:
OIVH DJIEMEHT BIHMSET Ha MOTJIOIICHHE M yTHwin3auuro apyroro. Cienyer
YIIOMSIHYTh, OJHAKO, YTO PA3IMYUs B POCTE KOHKYPHPYIOLIMX BHUAOB MOTYT
YaCTUYHO 3aBUCETH OT Pa3HOil CIIOCOOHOCTH BBIICP)KMBATh HEHOPMAJIBEHO
BBICOKHE WJIM HU3KHE KOHLIICHTPALUH ONPEIeNICHHBIX JICMEHTOB.

CoBeplICHCTBOBaHUE CIIOCOOOB JAUArHOCTHUKHU Je(HULINTa MUHEPAIbHBIX
9JIEMEHTOB W PACIO3HABaHHS €TI0 MPUYUH B IIPAKTHKE JIECOBOJICTBA U CaJI0-
BOJICTBA CIIOCOOCTBOBAJIO pa3pabOTKe NMPHEMOB NPeIOTBPAIeHUs Ae(pHIIn-
Ta. DTH MOIBITKA NpEANPHUHUMAIINCE B HECKOJIBKUX HAITPABJICHUAX, B YUCJIIC
KOTOpBIX: BHECEHHE YyAoOpeHui, cenekuus (popm, Hanbonee 3pdekTHBHO
YTUIN3UPYIOUIMX MMEIOIIUECs 3JIEMEHThI, a WHOIJla UCIOJIb30BaHHE a30T-
(bUKCUPYIONIMX BUIOB (HAPUMEp, OJIbXH) B Ka4eCTBE MOUIECKA VIS yIyd-
ILICHUS CHAOXKCHHS ICPEBbEB a30TOM.

CrienoBaTeNbHO, MUHEPAJIbHOE IUTAaHHE PACTCHUH — OJWH M3 BaKHEH-
IIMX ACIEKTOB JXM3HEJCATSIBHOCTH pacTeHuil. Kaaplid anmemeHT conep-
KHTCSI B OIIPEIeTIEHHOM KondecTBe. HepocTaTok vitk n30BITOK 3JIEMEHTOB,
cozep KallMXcs B OpraHu3Me, IPUBOIUT K YTHETEHUIO pacTteHus. M3yuenue
MMUTaHWH pacTeHUil JaeT 3HAHUS O TOM, KaKMM O0pa3oM HYKHO BHOCHTh
yA0OpeHUs pacTeHUSM, B KAKOW MOMEHT €0 Pa3BUTHSI.

JIMTEPATYPA
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2. CoBpeMeHHasi CHCTEMa MUHEPANBHOTO MUTAHUS M yAOOPEHHUS TIOMOBBIX M ATOTHBIX
pacrennii / A. K. Konnakos, FO. B. Tpyros, O. 3. I'pe3neB // JlocTiKeHHsI HAYKH U TEXHUKA
AIIK. —2009. — Ne 2. — C. 22-23.

175



11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

YK 633.265:636.086.2

SOPEKTUBHOCTD UCITOJIb30OBAHUA ®ECTYJIOJINYMA

B UACTOM BHUJIE U B COCTABE BUHAPHBIX TPABOCMECEM
MMankosa U. M., CuanBonunk M. H., llleuora B. A.

Hayunwuii pyxosooumens — lllentomo b. B., 0-p c.-x nayx, npogeccop

YO «benopycckasi rocyJapCcTBEHHas CEIbCKOXO3AMCTBEHHAsI aKaJleMUs,
r. 'opxu, Pecniy6imxa benapyce

B coBpeMeHHOM pPacTEeHHEBOJCTBE KOPMOBBIE KYJIBTYphl YacTO BBIpa-
LIMBAIOT B CMEIIAHHBIX I10CEBaX, OOJIANAIOIIUX PAJOM IPEHMYLIECTB 10
CpPaBHEHHWIO C ONHOBHIOBHIMH. BombImas BHIOBAas W COPTOBas T'eTEPOTCH-
HOCTB TaKHX arpO3KOCHCTEM MOBHIIIACT MX aJalTUBHOCTh K M3MEHSIOINM-
cs1 ycnoBusiM BHemHed cpenbt [6]. [ToceB TpaB B cocraBe OMHAPHBIX Tpa-
BOCMECEH SBISIETCS HE TOIMBKO 3()()EKTUBHBIM CIOCOOOM YBETHUCHHS HX
YpOKalfHOCTH, HO W TO3BOJISET ITOBBICHTH KAaYeCTBO 3arOTaBIMBACMBIX
kopmoB [5].

MHOTOYHCIEHHBIMU HCCIEIOBAHUSAMH YCTAHOBIICHO, YTO CMEIIaHHBIE
ITOCEBBI MHOTOJIETHUX OOOOBBIX M 3IIaKOBBIX TPaB BBHITOAHO OTIMYAIOTCS OT
OJIHOBHJIOBBIX IIOCEBOB HE TOJIBKO IO MPOJYKTHUBHOCTH, HO H IO KaYECTBY
kopma [2]. Ilpu ckamMBaHHK Ha CEHO Macca CMecel BBICBIXAaeT OwIcTpee,
COXpaHsieTcs caMasl I[eHHas 9acTh ypoykas — JIMCTOUYKH OOOOBBIX M 371aKO-
BbIX Tpas [1].

OnbBIT HAyYHO-HCCIIEOBATEIbCKAX YUPEKICHUH U MPAaKTHKA Tepeno-
BBIX XO3SICTB IMOKA3BIBAIOT, YTO TPABOCMECH HMEIOT HEOCIIOPUMOE IIpe-
MMYIIECTBO MepeI YUCTHIMU TIOCEBaMH, IIPEBOCXOIS HX MO YPOIXKAWHOCTH B
1,6-2,4 pasa, a Mo CHIKCHHIO ce0ECTOMMOCTH | KOPMOBOW €IMHHUIBI — B
1,3-1,75 paza. HaOxromeHus mMoKa3aid, YTO B TPABOCMECSX ITOBBIMIACTCS
3MMOCTOMKOCTB, 3aCyXOyCTOMYMBOCTh U YCTOHYHMBOCTH TPaB K BPEIUTEISIM
u 6one3HsM [5].

Juis co3manus BBICOKOTIPOAYKTUBHBIX arpo(HUTOIEHO30B OOJBIIOE 3HA-
YeHHEe MMeEeT NMPaBIIBHBINA MOI00p KyJIBTYp C HCIIOJIB30BAaHHEM Hanboiee
aanTHBHBIX BUIOB U cOpTOB [2, 4]. B mociiemHue rois! pacpocTpaHeHHe B
MIPOU3BOJICTBE MOTYYMII MEKBUAOBOU THOPUA (HECTyIONnyM.

®ecrynomuym (Festulolium) — HOBass B OTEUECTBEHHOM KOPMOIPOM3-
BOJACTBE KOpMOBas KylbTypa, mnomyueHHas Bo BHUIM xopmoB wum.
B. P. BunpsiMca ¢ ucHojib30BaHMEM THOpHUAM3AIMM B CUCTEME pPOJOB
Lolium (paiirpac) u Festuca (oBcsiHuma). IlpenmymiecTBa 3T0# KyJabTyphl
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nepesn APYTMMH MSTIMKOBBIMH — XOpOIIAs OTaBHOCTh, ITOBBIIIEHHOE CO-
Iep)KaHUe caxapoB H Ooiee BBHICOKas 3UMOCTOMKOCTh [5]. Decrymonmym —
LIEHHAsI KyJIbTypa, KOTOPYIO MOXXHO HCIOB30BaTh Ha 3€JICHBIH KOPM, CEHO,
CHJIOC, CEHAX, a TAK)KE ITPU CO3AAHUH KYIbTYPHBIX CEHOKOCOB M ITACTOMII.

YcToiunBOCTh (PECTYNIONMYMa B YUCTOM ITOCEBE M OMHAPHBIX TPABOCTO-
SX C Pa3MYHBIMK BUaMH OOOOBBIX U 3JIaKOBBIX TpaB €IIe HEIOCTATOYHO
n3ydera. [loaToMy ofHa M3 HEHTPAIBHBIX 3a]ady HAIIUX HMCCIENIOBaHUH —
JIaTh CPABHUTENBHYIO OLIEHKY (OPMUpPOBaHMs ypokaitHocTH (ecTynoanyma
B YHCTOM BHUJIC ¥ B COCTaBe OMHAPHBIX TPABOCMECEH C Pa3IMYHBIMU BHJIAMU
0000BBIX M 3]1aKOBBIX TPAB.

Jns peumieHus mocTaBieHHOH 3agaun BecHo# 2014 roga Ha OMBITHOM
nosie «TymkoBo» benopycckoll rocyJapcTBEHHON CEIbCKOX03HCTBEHHOM
aKaJeMuu ObUI 3aJI0KEH IIOJIEBOM OIBIT 10 M3YYEHHIO NPOIYKTHBHOCTH
(ecTynonmyma B OJHOBHIOBOM IIOCEBE M B COCTaBE O000BO-3TaKOBBIX TpPa-
BocMecel. OIBIT 3aJI0KEH M0 cleayromei cxeme: 1) dpectymomuym, 2) dec-
TYJIONWYM + JOLEpHa IOCEBHas, 3) (ecTysJomuyM + KJEBEep JyroBoii,
4) pecrynomuym + exxa cOopHast, 5) pecTymoanym + TuMo(peeBKa JIyroBasi.

PacnonoxxeHne BapHaHTOB CHUCTEMaTHUecKoe (IIOCIEIOBATENBHOE) CO
CMEIIEHHEM 110 TIOBTOPHOCTSIM. YdeTHast miomans aAemsuok — 10 m2. Tlo-
BTOPHOCTb — 4YeTbIpexkpaTHas. IloceB psAn0oBOM ¢ IMIMPUHOM MEXAYpPSIIUN
15 cMm. Cpok nocera — III gexana amperns.

ITomy4yeHHBIE HaHHBIE TTOKA3bIBAIOT (TAOJIUIIA), YTO YPOXKAWHOCTH CyXO-
IO BENIECTBA B 3aBUCHMOCTH OT COCTaBa TPaBOCTOS C(HOPMUPOBAIACH HA
ypoBHe ot 3,7 T/ra (4ucThIil moceB (ecTynonumyma) o 4,6 T/ra (B cMecH ¢
KJIEBEPOM JIyTOBBIM).

YpoikaiiHOCTB (ecTy101MyMa H TPaBocMeceil ¢ HUM NepPBOro roja :kKu3Hu, T/ra (2014 r.)

3enenas Cyxoe +, — K KOHTPOJIIO, CyX0e
Bupisl TpaB 1 TpaBOCTOEB Macca BEIIIECTBO BEIIECTBO

T/Ta %
Oectynonuym (HOpMa BbICE- 11.9 37 B _
Ba — 6 MJIH. BCXOXKHX CEMsH)
Oectynonuym (6 MiH.) + JtO- 174 44 +07 +18.9
IiepHa noceBHast (6 MIIH.)
CDeCTynonnsz (6 miH.) + KIe- 18,3 46 +09 +243
BEp JIYTOBOM (6 MITH.)
Oectynonuym (6 MiH.) + exa 17,0 43 +06 +16.2
cOopHas (6 MiH.)
Oectynonuym (6 MiH.) + TH- 15,9 39 +02 +54
Mo{eeBKa JIyroBas (6 MIIH.)
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CrnemyeT OTMETHTB, YTO MPEHMYIIECTBO IO YPOXAWHOCTH HMesa Tpa-
BOCMeECh (DECTYIIONUYM B CMECH C KIEBEPOM IYTOBBIM, YPOXKaifHOCTH CO-
craBmia 4,6 T/ra cyxoro BemecTBa, uTo Ha 0,9 T OonbIe, 4eM B OJHOBHIO-
BOM moceBe (ectynonnyma. HammeHbmmass ypokaifHOCT OTMedanach B
TPaBOCMECH C y4acTHEM THMO(]EEBKH JIyrOBOW. YPOXKalHOCTb CyXOro Be-
IecTBa cocraBmia 3,9 1/ra, 4TO NMPEBBIIAET KOHTPOJIBHBIH BapHUaHT OIbITA
na 0,2 1/ra.

Bce TpaBocMecH IO ypO:KalHOCTH IIPEBBIILIAIOT KOHTpoJb. [Ipesble-
nue cocrasuio ot 0,2 1/ra (B cMecu ¢ TuModeeBKol Jiyrosoit) 10 0,9 1/ra (B
CMECH C KJIEBEPOM JIYTOBBIM).

Uro kacaercsi TpaBOCMeCH C OO0OOBBIMH KyIbTypaMH, TO HaWBBICIIAS
YPOKaHOCTh CyXOTO BEIIECTBAa OTMEYaIach B BapHaHTaX C BKIIOUCHHEM B
TpaBocMech Kiesepa nyroBoro. OHa cocraBmina 4,6 T/ra, yto Ha 0,2 T/ra
OosbIe, YeM B CMECH C JIOLEPHON MmoceBHOH. Cpenu 371aKOBBIX TPaBOCMeE-
ceil camas BBICOKAs ypPOXXaWHOCTH OTMEYAllaCh B CMECH C €XOi COOpHOM.
YpokalfHOCTB CyXOro BellecTBa coctaBmia 4,3 1/ra, uro Ha 0,3 T/ra 601b-
11e, 4eM B TPABOCMECH C TUMO(EEBKOM TyTrOBOH.

Takum 00pa3oM, CpaBHUTENBHBIN aHATW3 JMAaHHBIX IO YPOXKAHHOCTH
(dectynonmyMa B YHCTOM BHJE U B CMECSX CO 3JaKOBBIMH M OOOOBBIMHU
KOMIIOHEHTaMH ITOKa3bIBAeT, YTO B MEPBHIIl IO/l TOIb30BaHUs 100aBIEHUE K
(ecTy0IMyMy 371aKOBBIX WIH 00OOBBIX TpaB CHOCOOCTBYET HMOBBILICHHIO
YPOKaHOCTH TPABOCTOSI IO CPAaBHEHHIO C OJTHOBU/IOBBIM [TOCEBOM.
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VK 63:54:005.584.1(476.5) .
MOHUTOPHUHI' ATPOXUMHNYECKHUX ITOKA3ATEJIEU
ITAXOTHBIX ITOYB

CaucryHona 3. A.

Hayunwiii pykosooumenv — Kypeanckas C. /1., kauo. c.-x. HayK, ooyenm
YO «benopycckast roCyIapcTBEHHas! CEIbCKOXO03SHCTBEHHAS aKaIeMus»,
r. ['opxu, Pecriybmka benapycs

[TnanupoBanne 00BEMOB pabOT M OCYLIECTBICHHE ITOYBOYITYHUIIAOIINX
MEpONPUATHHA TPOBOAUTCS U3 pacueTa AOCTHKECHUS U MOJAEP)KaHHUs ONTH-
MaJIbHBIX I1apaMeTPOB OCHOBHBIX arpOXUMHYECKUX CBOMCTB IOYB, IIPU KO-
TOpPBIX 00ECHEeUnBAIOTCS BBHICOKHE YPOBHHU YPOXKaeB CEIbCKOXO3SHCTBEH-
HBIX KyJIBTYP M OKYIaeMOCTh yJIOOpEHHH, a TakkKe NMPHEeMJIEMbI YpOBEHb
9KOJIOTHUECKOH 6e30macHOCTH. IIpaBUIBHO OLIEHUTh OCOOEHHOCTH M yCIIO-
BHS IIUTAHUS PaCTEHHUH B IPUPOJHOI 06CTaHOBKE MOYKHO TOJIBKO Ha OCHOBE
aHaIM3a XapaKTEePHBIX CBOMCTB IMOYBEHHOTO IIOAOPOIMS M MyTeH HCIIOJNb-
30BaHUs €r0 PACTCHUEM.

Jnst KOHTPOJIA 32 arpOXUMHYECKHM COCTOSIHUEM IOYB HEOOXOIUM MO-
HUTOPHHT arpOXMMHYECKHX ITOKa3aTeliel, KOTOPBIN OCYIIECTBIsUI OBl Ciie-
KEHHE 32 M3MEHEHHEM ITIOYBEHHOW KHCIIOTHOCTH, COJCp)KaHHEM TyMmyca,
TIOJIBIDKHBIX COeMHEHHH (ocdopa U Kaius, B MEPBYIO OUepesb, B MaXOT-
HBIX MIOYBaX.

B cBs31 ¢ 3THM HamMM KM3ydanach JUHAMHKA OCHOBHBIX arpOXUMUYECKHX
mokazarenei maxoTHeIx mouB OAO «TumupszeBckuin» Kompuisckoro paii-
oHa 3a nepuoa Mexay X (2005 r.) u X1 (2009 r.) Typamu o6ciie10BaHus.

HccnenoBanus mokasaiy, 4TO IIOYBEHHBIN IIOKPOB TEPPUTOPUU XO35H-
ctBa OAO «TuMupsI3eBCKHil» BKIIOYAaET 36 Pa3HOBHIHOCTEH MOYB, 00Be-
JMHEHHBIX B § THIOB: AEPHOBO-TIO[30JIMCTHIE, IEPHOBO-TI0/130JIUCThIE 3200-
JIOYEHHbIE, JIepHOBbIE 3a00J04YEHHBIE, TOP(SIHO-00JIOTHBIE HU3MHHOTO TH-
1a, TOopQsIHO-00JIOTHBIE BEPXOBOTO THIIA, AJUTIOBHAJBbHBIE JEPHOBBIE 3200-
JIOYEHHbIE, aJUTIOBHUAJIbHbIE OOJIOTHBIE U aHTPONIOT€HHBIE OYBHI.

OOmas twonians mnaxoTHeIXx yroamih B OAO «TumupsizeBckuid» B
2005 romy cocrasmsiia 4716 ra, a 8 2009 rogy — 7317 ra. U3 7317 ra na-
XOTHBIX 3€MEIb MHHEpalbHble TOUYBBI 3aHMMalOT 7303 Ta, B TOM dUmcie
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5123 ra — cyrmmHECTHIE, 2154 Ta — cymecdansle, 26 Ta — IeCYaHbIE U
14 ra — Tophs1HO-O0IOTHBIE MTOYBHL.

B cBs3u ¢ peopranuzanuei Xo3siicTBa MyTeM NPUCOECIUHEHUS K HEMY
JpYroro 3a TMEepuoj] MEXIy TypaMu OOCIIe[OBAaHUS IUIOMAAb MaxXOTHBIX
yroauii yBenmuwmnack B 1,6 pasza. IlosBHIMCH MOYBBI CO ciabomieao4uHON
(0,5 %) u cunbHOKHUCTON peakimeit cpeant (0,5 %). A mosst mouB co ciabo-
KHCJIOHN peakien cpeasl cHusmiach ¢ 25,1 no 24,8 % u coctaBuia 1817 ra.
YMeHbIIMIach 0JS MOYB C KHCIION peakluei cpenpl, a Takxke OJM3KOH K
HEUTpaJbHOM cooTBeTCTBEHHO Ha 2,1 u 5,9 %. [ons mouB ¢ HEHTpaIbHOM
peakuueit cpeasl yBenuumiach Ha 6,4 %. B cBs3u ¢ 3TUM CpeaHEeB3BelICH-
Hoe 3Hadenue pHycy Bo3pocio ¢ 6,15 1o 6,18 (tabmn. 1).

Ta6auna 1. /[MHAMHMKA KHCJIOTHOCTH MAXOTHBIX MOYB X037iicTBa

£ ITo rpynmam KMCIOTHOCTH g
3| & ] 1] 1] \Y Y VI VIl |88
E 2 & | <450 | 451-500|5,01-5,50 | 5,51-6,00 | 6,01-6,50 | 6,51-7,00 | >7,00 §°§

= ra|% |ra|%|ra| % |ra| % |ra| % |ra| % |ra|% %g
X | 4716 |- | — | 4]0,1[335] 7,1 |1185|25,1|2605|55,3|587 124 — | — [ 6,15
XI | 7317 ]40]0,5|74|1,0/368| 5,0 |1817]| 24,8 3600 49,4| 137 | 18,8] 40 |0,5] 6,18

MOHHTOPHHT O COAEPKAHUIO TyMyca I0Ka3all, YTO 3a MePUoJ MEXIy
Typamu obcnenoBanust osiBunch mouBsl (0,2 %) ¢ HU3KHM COepKaHHEM
rymyca. A J10Jisl IOYB C HEJOCTATOYHBIM U CPEJHUM COJEPIKaHUEM TyMyca
yBeJIMYHIach cooTBeTcTBeHHO Ha 11,2 1 4,3 %. 3HaunTeIbHO COKpaTHIIaCh
JIOJIsl TIOYB C TIOBBIIICHHBIM cojepkaHueM rymyca — ¢ 46,2 no 33,4 %, a
JI0JIsl IOYB C BBICOKMM COJEp>KaHUEM T'ymyca cHusminacek ¢ 6,8 mo 3,9 %.
CpenHeB3BeIICHHOE 3HAYEHUE TyMyca 3a MEepHoj MEXIy TypaMH oOcieno-
BaHwus, cHu3miIoch Ha 0,16 % u cocrasuio 2,38 % (tabu. 2).

Taﬁnnua 2. ZII/[HaMl/IKa CoiepiKkaHUs rymMyca B NaXOTHBIX IMOYBaX xo3siicTBa

Ilo rpynmnam copepxanus rymyca

«

= | o
3 = 255
= § <1|,o :LO:ILI—1,5 1,5I1|—|2,0 2,o|1\12,5 2,51\—/3,00 >;/,(I)o 28 EC’\Q

E ra| % |ra|%| ra | % | ra % [ ra | % | ra | % 75
X |2694 | — | — | — |- |273 [5:8 | 1934 | 41,2 |2170] 46,2 | 317 | 68 | 2,54
X117303 | — | — | 14 |0,2[1239[17,0] 3326 [45,5 |2440] 334 | 284 | 39 | 2,38
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3a mepuoj MeXIy Typamu OOCIEIOBAHUS MPOM3OILIA HEKOTOPBIE M3-
MEHEHHS B CTPYKTYPE MOCEBHBIX IUIOMIAJICH U MO CTeNeHH 00eCIeueHHOCTH
MTOIBMKHBIM (pOC(hOpPOM: OIS ITOYB ¢ HU3KOW U OYeHBb HU3KOH oOecriedeH-
HOCTBIO TMOJBIXKHBIMU COEIUHEHUSIMU (Gocdopa yBEIU4nIach COOTBETCT-
BenHo Ha 1,9 u 1,3 %. [Ipomsonuro ysenmnuenne wa 10,7 % moim moys co
CpeIHUM COJIepyKaHUEM TMOJBIKHBIX coenuHeHmi hocdopa. B To ke Bpems
JIOJIsI TTIOYB C TMOBBINICHHBIM U BHICOKHM COJICPKaHUEM 3aMETHO CHU3UIIACH —
cootBeTcTBeHHO Ha 10,6 1 3,5 %. B cBsi3u ¢ 3TUM CcpeHEB3BEIICHHOE 3Ha-
YCHHUE 3a TIEPUO]] MEKIY TypaMHu 00CIIeI0BaHKs, YMEHBIIIMIOCH Ha 15 MI/Kr
u coctaBuio 174 mr/kr (tabim. 3).

Ta6nuna 3. IluHaMHUKa coep:KaHUsI MOABHKHBIX coeHHeHUil ¢ocdopa B MaXOTHBIX
NMo4YBax Xo3siicTBa

= o rpynnam copepxanus P,Os g

-~ Q >
= | 5] 1 I i IV v Vi |85
E: g <60 61-100 | 101-150 151-250 | 251-400 >400 g %E

9 [~

E ra|%|ra| % |ra| % ra % ra | % |[ra|% 5‘ @
X |4716| 48 [1,0|674|14,3|850 [18,0|2204 | 46,8 |935(19,3| 5 | 0,1 189
X1 | 7317 |214(2,9|1140| 15,6 [2098| 28,7 | 2648 | 36,2 |1194| 16,3 | 23 | 23,0 174

Pesyneratel obcnenoBanms 2005 roma mokaszaiu, 94TO OOJbIIAs YaCTh
MIAXOTHBIX TTOYB XO3HCTBAa XapaKTepPH30BaIach MOBHIIICHHBIM COJICPKaHH-
€M TOABMXHBIX coeauHeHul kanus — 2066 ra, wim 43,8 %. [onst mous co
CPEIHUM U BBICOKHM COJIEpXKAHHEM TMOYTH BJIBO€ HHXXE, COOTBETCTBEHHO
21,1 u 19,4 %. Hesnauutenpuyro nomto (1,4 %) 3aHMManu moyBsl ¢ OYEHH
HHU3KOW 00€CTIeYeHHOCTHIO TOIBYKHBIMH COEIMHEHUSIMU Kalusl.

3a mepuos MEeXIy TypaMu OOCIIEOBaHMS MPOU3OIUIO YBEIMUEHUE HA
4,3 % nony MoYB C BBICOKMM COJEP)KAaHMEM ITOJBUKHBIX COCIMHEHUH Ka-
st OTMETHIIACh TEHACHINS K YMEHBIIICHHUIO 0T TIOYB C OY€Hb HU3KUM U
OYEHb BBICOKUM COJEp>KaHUEM MOJBWXKHBIX coequHeHui kanus. CpenHe-
B3BELICHHOE COAEpKaHUE MOJIBUYKHBIX COEAMHEHUN Kalusl 3a MEPUOJ MEexX-
Iy TypaMu YBEIMYWJIOCH HAa 5 MI/KI NMOYBBI M cocraBmio 250 Mr/kr
(tabmn. 4).

CyMMapHyIO OLIEHKY OKYJbTYPEHHOCTH MOYBBI BbIpa)kaeT KOMILIEKC-
HBIM MOKa3aTeab — MHAEKC OKYJIbTYPEHHOCTH. 3a MEPUOJ MEXAY TypamH
00ceoBaHUs YMEHBIIWICS OTHOCHUTEIBHBIN MHACKC IO COJEPKAHUIO Ty-
myca ¢ 0,88 mo 0,82 u Mo conepkaHUIO MOJBIKHBIX coenMHEHUH (ocdo-
pa—c 0,60 1o 0,55, B To BpeMsl Kak 10 COAEP KaHMIO Kalus U KUCIOTHOCTH
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OTHOCHTENBHBII MHAEKC OKYJIbTYPEHHOCTH BO3pOC cOOTBETCTBEHHO ¢ 0,88
70 0,90 u ¢ 0,98 no 0,99.

Ta6nuna 4. [luHaMuKa coxep:KaHUs MOJBHKHBIX COeTHHEHHI KATHsI B TAXOTHBIX
Mo4YBaX X03siicTBa

s ITo rpynnam copepxanust K,O E s
z | & [ I 1 v \Y VI8 =g
e g <80 81-140 141-200 201-300 | 301-400 | >400 % z g

é ra |%| ra | % ra % | ra | % | ra |%|ra|% 5‘ 8
X | 4716 | 66 |1,4| 492 [10,4| 996 |21,1|2066|43,8| 914 |19,4/182|3,9| 245
X1 | 7317| 20 (0,3 | 856 | 11,7 | 1550 | 21,2 | 2933 | 40,0 | 1733 (23,7225 |3,1| 250

B nenoM creneHp arpoOXMMUYECKOM OKYJIbTYPEHHOCTH IAaXOTHBIX YIO-
JUH X03sHCTBa 3a aHAJTM3UPYEMBIl epuoa BpeMeHu cHusmiach ¢ 0,92 no
0,90, X0Ts MO-TIpe)KHEMY HaXOMJIaCh HAa BBICOKOM YPOBHE.

V]IK 633.63:631.81.095.337

3®PEKTUBHOCTH IPUMEHEHHUS MUKPOYJIOGPEHU
MHUKPOCHJI 111 HEKOPHEBOM IMOJKOPMKH CAXAPHOM
CBEKJIbI

CumankoB O. B., Mupon4yukosa A. A.

Hayuuvie pyxosooumenu — Iloodyonaa O. B., xano. c.-x. nayx, ooyenm;
IIooodyonwiii O. A., karno. c.-x. HayK, doyenm

YO «benopycckas ToCyJapCTBEHHAS CEITLCKOX03IMCTBEHHAS aKaIeMUsI»,

r. 'opku, Pecniy6nuka benapychb

B Hacrosmiee BpeMs B CeIbCKOM XO3HCTBE HEBO3MOXKHO 000HTHCEH Oe3
pa3paboTKu U BHEIPEHHS BBHICOKOI(P(PEKTUBHBIX TEXHOJOTHA BO3JEIBIBA-
HHUS CEIbCKOXO3SHCTBEHHBIX KYJBTYp, HAIIPABJICHHBIX HA HOJIYYECHHE BBI-
COKHX M CTaOWJIBHBIX YPO’KaeB C XOPOIIMM KaueCTBOM, COXPAaHEHUs U I10-
BBIIIEHUS] TOYBEHHOTO IUIONOpOAMs. B coBepUIICHCTBOBaHMM TEXHOJIOTHM
BO3/ICJIBIBAHMS KYJIBTYp pellaroliee 3HaYeHHE MMeeT cOalaHCUPOBAaHHOE
MUTaHUE PACTEHHH BCEMH HEOOXOJMMBIMH MaKpO- M MHKPOIJIEMEHTAMHU.
[MpumeneHne MHUKpOYIOOpEHHUI SIBJISIETCS HEOTHEMJIEMOW YacThiO COBpe-
MEHHOW TEXHOJIOTMH BBIPAIMBAHMS CaXxapHOE CBEKJIbI, CIIOCOOCTBYET yc-
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KOPEHHMIO IPOLIECCOB BHYTPEHHETO OOMEHA, INHAMUKH Pa3BUTHS pacTECHUH,
B UTOT€ — TIOJIyICHHUIO BBICOKHX YPO’KAa€B C XOPOIIMMH TEXHOJIOTHIECKUMHU
Ka4eCcTBaMH KOPHEIIoA0B. [loTpeOHOCTh pacTeHHIl B MHKPOIIEMEHTaX
BO3PAacTacT B YCJIOBHSAX WHTEHCHUBHBIX TEXHOJIOTHH, TOCKOJIBKY HpHU OOIb-
IIAX pa3Mepax BBIHOCA MUKPORJIEMEHTOB KOMIIEHCALMH HX C OpraHude-
CKUMH M MHHEPAJIbHBIMH YIOOpEHUSMU MpPAKTUYECKH HE HPOHCXOIUT
[1,2].

[Tpu BO3#EJBIBAHUM CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP 3 (PEKTHBHOCTH
MHUKpPOYIOOpEHHH OIpeessieTcsi He KOJMYeCTBOM MPUMEHsIEMbIX yao0pe-
HUH, a JOCTYIHOCTHI0 MMKPO3JEMEHTOB AJISI PacTeHUIl MpU pa3IMIHBIX
crocobax BHeceHus. Hambomnee 3 peKTHBHBIE CIIOCOOBI TPUMEHEHHS MIK-
PO3JIEMEHTOB: TIPEAIIOCceBHass 00pabOTKa CEMsH M HEKOPHEBas ITOJKOPMKA
TIOCCBOB.

HexopHeBble TTOAKOPMKH CIIOCOOCTBYIOT YCTPaHEHHIO Ie(HINTA MHK-
PO3JIEMEHTOB B KpUTHYECKHE (ha3bl pPOCTa M PA3BUTHS PACTEHHH — B TIEPHOLT
MaKCHMaJIbHOTO pocTa U ()OPMHUPOBAHUS T€HEPATHUBHBIX OopraHoB. Hekop-
HEBBIC IMOJKOPMKH MHUKPOYAOOPEHHSIMH 4acTo ObIBAIOT 3((EKTUBHBIMU
Jla’ke TIPU CPAaBHUTEIIBHO BBICOKOM COJIEPYKaHUU MHUKPORJIEMEHTOB B TI0YBE,
TaK Kak IMOBBIIMIAIOT MX KOHIIEHTPAIIMIO B MOJIOJBIX JINCTHSIX, MTPAIOLINX
OCHOBHYIO pOJIb HAa 3aBEpIIAIOIIMX 3Taax POCTa M Pa3BUTHSA PACTEHUIl
[2, 4].

Lenp ucciienoBanuii — ycTaHOBUTh 3()()EKTUBHOCTh MPUMEHEHHS MHK-
poynobpennit MukpoCui i1 HEKOPHEBOH IMOJAKOPMKH CaXapHOH CBEKJIBI.

[ToneBbie ONMBITHI 110 M3Y4eHHIO 3P HEKTUBHOCTH HOBBIX XKHUIKHX XEJaT-
HBIX MUKpOYyZoOpeHuii MukpoCui npu BO3JEJBIBAHUN CaXapHON CBEKIIBI
nposeneHsl B 2010-2011 rr. B CIIK «I'opones» HecBukckoro paitona
MuHCKOH 0671aCTH Ha AEPHOBO-TIOI30JIMCTON CyIeCUaHOi MoYBe.

JlaGoparopueit mukpoynoopennii (PYIT «MHCTUTYT TOYBOBEAEHUS H
arpoOXUMUN») pa3pabOTaHbl COCTaBbl HOBBIX XEJIATHBIX MHKPOYIOOpEHUH,
coJieprKaliiue MUKPOIJIEMEHTHI B XEIaTHOW M OpraHOMHUHEpaIbHON (hopme ¢
nobasyieHreM peryisropa pocta [3]. Mapku mukpoynoopenns MukpoCuii-
Bop u MukpoCun-bop, Meap mpuUMEHSIOT II HEKOPHEBOHW ITOAKOPMKH
BETeTHUPYIOMINX pacTeHHH. Mukpoymobpenus ¢ skocusoM MukpoCui-bop
n MukpoCun-bop, Menp mpezncraBistoT coOoil BOgopacTBOPHMEIE KOH-
LEHTPAThl, U3TOTOBICHHbIE HA OCHOBE X€laTa METalJIOIEMEHTa MEAH, a
Takke Oopa B OpraHoOMUHEpaJbHOW (opMme ¢ 100aBIEHHUEM peryssTopa
pocta skocui. HoBble sxunkne MukpoynoOpeHus ¢ skocmwiom MukpoCui-
Bop (kento-conomenHslit uBer) m MukpoCun-bop, Mexnp (spko-cuHUMiA
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I[BET) TNPEICTABIISIOT COOOH ONHOPOAHYIO HENPO3PAYHYI0 TYCTYIO XKHI-
KOCTh CO CTIeI(UYECKUM 3armaxoM. MUKpOy1oOpeHHs XOPOIIO PacTBOPH-
MBI B BO/I€, HETOKCHYHbBI. XMMHUECKHN COCTaB JKUIKUX XEJIATHBIX MUKpO-
ynoopernit MukpoCwil mpeicTaBlieH B TaOIuIE.

Ilnomans onsITHON Aensuku 30 Mm%, yueTHoll — 20 M2, IIOBTOPHOCTb —
yeTbIpexKpaTHas. PacronoxeHue AeIsTHOK PEeHIOMU3UPOBAHHOE.

Tabnuna 1. XuMuyeckuii coCTaB :KMAKUX MUKPOYI00peHu i /ISl CaXapHOH CBeKJIbI
(TY BY 100079183.007-2008)

Mapxku Bop Menp ‘ Asot [penapat sxocui
MHKPOYI0OpeHuUs o/ -
MukpoCui-bop 50-155 - 18-55 30
MukpoCun-bop,Menn 36-44 36-44 55-75 30

HexopHeByI0 HOAKOPMKY caxXapHOH CBEKJIbI NPOBOIWIM PAHIEBBHIMU
OTIPBICKHBATEISIMH B JBa cpoka: B ¢aze 10—12 muctheB u uepes 1,5 mecsma
moce nepBoit oopadotku. Pacxon pabodero pacteopa — 200 n/ra.

Hopma pacxona ymobpenuit: MukpoCui-bop — 1,5-2,0 i/ra, Mukpo-
Cun-bop, Meap — 1,5-2,0 i/ra. Pacxon paboyero pactsopa — 200 ji/ra.

ATpOTEeXHHKa BO3JIENIbIBAHHS HCCIIEAYEMON KYJIbTYPbl — OOLICTIpUHSTAS
g benapycu. Ilpu BO3JenbIBaHUM MCCIENYEMOW KyJBTYpPbl NPUMEHSUIIN
MHTErPUPOBAHHYIO CUCTEMY 3all[UThl pacTeHUI: 1-i CPOK — TOCie BCXOJ0B
pacTeHuil caxapHOW CBEKJIBI (IO CEMSIOIBHBIM JIMCThSIM COPHSIKOB) BHOCH-
T cMech repOomnuaoB OeraHan skcmept op — 1,0 m/ra + roarmke —
1,25 n/ra; 2-ii cpok — IPOIIOJIKa IIOCEBOB I10CIE MOSBICHUSI HOBBIX BCXOJIOB
COPHSIKOB cMecChIo repOunnaoB deranan skenept op — 1,0 n/ra + nontpen —
0,15 n/ra; 3-if cpok — mociie TOSIBJICHHST HOBBIX BCXOJIOB COPHSKOB 00pa-
060oTKa mMoceBOB cMmechio Oeranan skcrept op — 1,0 s/ra + rontuke —
1,5 n/ra; 4-i cpok — mocCIe MOSIBIICHHUS HOBBIX BCXOZOB COPHSKOB TepOUIIU-
oM 3emek cymep — 0,75 y/ra; IpOTHB BpeauTeNield BHECEH WHCEKTHIU]
¢acrak — 0,1 n/ra, npoTuB Oo0JIe3HEH — PyHTHUITUA pekc ayo — 0,5 n/ra.

ITpu BO3IeNBIBAHUM CaxapHOil CBEKJIbI C IMPHUMEHEHHUEM MHUKpPOyaolpe-
Huil MukpoCuia B HEKOpHEBBIE MOIKOPMKH HaOOanach paz0exka o
ypoxaitHoctn. Hambomnee BbICOKas ypoXaWHOCTh OblTa TOCTUTHYTa B
2010 r. u cocraBmia 637—680 1y/ra. B cpemHem 3a 1Ba roja MCCiIeIOBaHUI
MaKCHMallbHasl ypOKaHOCTh JOCTUTHYTa B BapHaHTEe, II€ NPUMEHSIICS
MuxkpoCun-bop, Mens B no3e 2,0 i/ra. [Ipubaska cocraBuna 42 1/ra. Hau-
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MEHbIIIAsl yPOXKaifHOCTh MOJIydeHa NPH HCIIOIb30BAaHWU MHKPOYIOOpEHHMS
MuxpoCun-bop B moze 1,5 n/ra. IlpubaBka cocraBmia 23 1yra. [lpumene-
HUe MuKpoynobperns MukpoCun B ¢asze 10—12 nmucteeB u yepes 1,5 mecs-
I1a Toclie nepBoi 00pPaObOTKH IO3BOJIAET MOIYUUTh BBICOKYIO YPOXKaHHOCTh
KOPHEIUIONOB, KOTOpas B 3aBHCUMOCTH OT BapHaHTA OIBITA COCTABISET
598-617 wra (puc. 1).

Brecenne mukpoynodpennit MukpoCun-bop u MukpoCuin-bop,Menp
0Ka3ajJo MOJIOKUTEIbHOE BIMSHHE HA MOBBIIICHHE CAaXapHUCTOCTH KOpHE-
10/10B. KOMIUIEKCHBIM TOKa3aTesieM BIHMSHUSI HCCIIEAYEMBbIX MUKPOYH00-
peHUil Ha ypO)KaHOCTh M KaueCTBO KOPHEIUIOJOB CaxapHOW CBEKJIbI sIBJIS-
eTcst BBIXOJ caxapa. Hambompiee comepxaHue U BBIXOJ caxapa HabJoxa-
qucek B 2011 r. B cpenneM 3a nBa roga MakCUMAallbHOE COAEpKAHHUE U BbI-
XOJ1 caxapa JIOCTUTHYTHI B 4-M BapHaHTe Ipu npuMeHeHnn MukpoCui-bop
B mo3e 2 n/ra — 17,7 u 15,5 %. HauMeHbIINMH OKa3aJIMCh 3TH IOKAa3aTeIu
TIpH IpIMEHeHNH MUKpoynooperus MukpoCui-bop B moze 1,5 n/ra — 17,2
u 15,1% (puc. 2).

=2010r. =2011r. ® Cpeanee

Puc. 1. Bnusiane mukpoynoopenuii MukpoCuit Ha ypoxaitHOCTb
KOPHEIIOJI0B CaXapHO! CBEKIIBI
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Puc. 2. Brusinue mukpoyaoopenuit MukpoCui
Ha CaxaphCTOCTh KOPHEIUIONOB caXxapHoi cBekibl (cpennee 20102011 rr.)

Takum 00pa3om, B pe3ylbTaTe UCCICAOBAHUI yCTAaHOBJIEHO, YTO INPH-
MeHeHHne Mukpoynoopernit MukpoCun-bop n MukpoCun-bop, Menp s
HEKOPHEBOH MOJKOPMKH CaxapHOW CBEKJIBI — BBHICOKOA((EKTUBHBIN arpo-
TEXHUYECKUU TIPHUEM, KOTOPBI 00ecreunBaeT POCT YPOKaHHOCTH U TIOBEI-
IIEHHE COJEPXKAHUS DJIEMEHTOB IUTAHHWS M CaxapHCTOCTh KOPHEIUIOJIOB.
[Mpumenenne mukpoynoopenuit MuxkpoCmil cHnocoOCTBYET IOBBIIICHUIO
YpOKaHOCTH caxapHO# cBeKIbI OT 598 mo 617 m/ra u obecreYeHuro pu-
0aBku yposkas ot 23 10 42 1/ra. HekopHeBast MOAKOPMKa CaXxapHO CBEKIIBI
MUKpoynooperrneM MukpoCuil yBETMYHUBAET CaxapuUCTOCTh oT 17,2 1o
17,5 %. Haubomnbmee coxmepkaHue caxapa oOeclie4WBaeT NPHMEHEHHE
Mukpoynoopernss MukpoCui-bop B nosze 2,0 ni/ra.

JIMTEPATYPA
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3.TIpumeneHne yaoOpeHHi XHUIAKUX KOMIUICKCHBIX C XeJIaTHBIMH ()OpMaMu MHKPODJIe-
MEHTOB IOl CEJIbCKOXO03SHCTBEHHBIE KYJIBTYpHI : pekoMenaauuu / I'. B. ITuporosckas [u ap.];
PVYII «MucTuTyT nouBoBeneHust U arpoxumud, OAO «['OMeJIbCKUil XUMHYECKHUIA 3aBOA». —
Mumck, 2010. — 40 c.

4.1piranoB, A. P. Buodusnueckue OCHOBBI palliOHAIBHBIX CIOCOOOB BHECCHHST MHHE-
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V]IK 635.64:631.559

AHAJIN3 XUMHUYECKOI'O COCTABA U IEPUOJA XPAHEHUSA
KOJIJIEKIIMA TOMATOB YEPPU

Cayka U. C., TioabmenkoB /I. B., Aner A. T.

Hayunwvui pyxogooumens — [{oopodvkun M. M., kano. c.-x. Hayk, doyenm
YO «benopycckas rocyAapcTBEHHAs! CEIbCKOX035CTBEHHAS aKaaeMus»,

r. 'opxu, Pecniy6mxa benapyce

TomaTel — meHHeWnIe B OMOXMMHYCCKOM OTHOIICHHH MPOAYKTH. B
HUX coJiepxKarcs OenKu, pepMeHTHL. V3 JTerkopacTBOPUMBIX YTIIEBOIOB HITH
caxapoB B TOMaTaxX MpeoOiamaroT JIETKOpacTBOPUMBIE yrieBoasl. Comep-
XKaTcs KapOTHHOHIBL, BUTaMuHHEI (B1, By, B3, Bs, dhonuesas u ackopOuHOBast
KHCIIOTHI). B HUX WUMEIOTCs s0JI0YHAs M JTUMOHHAS KHCJIOTBHI, B MEHBIIEM
KOJIMYECTBE SHTapHas W [IaBelieBas, a TaK)Ke IEKTHHOBHIC BellecTBa. B
HEe3peNbIX TI0JaX COJEPIKUTCS KpaxMal, KOTOPBIA TPU CO3PEBaHUU Ocaxa-
puBaetcs. ['OpbKOBaTHIil BKYC HE3pENbIX TOMATOB O00YCIOBJIMBAETCS HaIHU-
YHUEeM COJIaHWHAa U TOMATHHA, COJIep’KaHHWEe KOTOPBIX B KOJIMYECTBE Ooiee
20 Mr/Kr nmpumaer ropedb, BCIEACTBHE YEro IUIOJbI JEIal0TCsS HE MPUToJ-
HBIMH JIJISI TTHIIIH.

XapakTepHoil 0COOCHHOCThIO XUMHUYECKOTO COCTaBa TOMATOB YEPPH SB-
JISIETCS YBEJIIMYCHHOE B 2 pas3a 10 CPaBHEHHIO C OOJBIIMMHU TOMATaMHU CO-
JiepKaHue OMOJOTHYECKH aKTUBHBIX BEIMICCTB, IPEXKJC BCETO, BUTAMIHOB
(B, C, E), opraHn4eckux KHCIIOT, KaJlus, KaJIbIU, JXKele3a, Maraus, Gocgo-
pa.

Lenbto paboOTHI SBISUIOCH BEISIBIICHHE (DOPMBI ¢ HAUOOJIEE JITUTEIHHBIM
XpaHEHUEM U aHAJN3 XUMUYIECKOTO COCTaBa TIOJIOB.

Hay4ano-uccnenoBarenbckas paboTa MPOBOAWIACE HA OMBITHOM TIOJIE
Kadenpsl CeNbCKOX03UCTBEHHOM OnoTexHomoruu u skonorun YO BI'CXA.
B 2014 roay B IUIEHOYHBIX TEIUIMLAX MPOBEJCHO KOHKYPCHOE HCIBITAHHE
CEJICKITMOHHBIX O0pa3IOB TOMaTa Pa3sHOBHIHOCTH YEPpPH, TOIYYCHHBIX B
pe3yJIbTaTe CENEKIIMOHHOTO 0TOOpa M3 PaCHICTUISIONNX TTOKOJICHUH B Tede-
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HHUE ISTU JIeT, OTOOp OBUI HampaBiIeH Ha IIOMYYEHHE BBICOKOYPOKaHHBIX
JIMHUI TOMaTa 4eppu, 00IaJaroINX BEICOKUMHA OMOXUMUYECKAMHU U TEXHO-
JIOTHYECKUMH KadeCTBaMHU IUIOAOB. B IureHOUHBIX Terummax usydancs 41
oOpazer; Tomata 4eppu. V3yuaeMble JIMHWM BBICAKHBAIH B TPEXKPATHOU
KpaTHOM MOBTOPHOCTH 110 4 pacTeHUs Ha JeNSTHKE.

[MuraTenbHast ¥ NOTpeOUTENbCKAS LIEHHOCTh TOMATOB OMPEAEISETCS UX
XMMHYECKHM COCTaBOM, KOTOPBIN CHJIBHO BapbHPYETCs] B 3aBUCUMOCTH OT
XO034HCTBEHHO-00TaHMYECKOIO COPTa, YCIOBUM BBIpAIlUBAHUS, CTEIIEHH HX
3peJIOCTH U T. 1.

OCHOBHBIE Ka4eCTBCHHbIE XapaKTEPUCTHKH IIJIOJA0B BUIIHEBUIHOTO TO-
Mara (3a UCKIIOYCHUEM JIEBSITH 00pa3IloB, IIIOABI KOTOPHIX IIOXO J103peBa-
JIM ¥ OCTaBaJIMCh 3€JIEHBIMH) NPUBEICHHI B Ta01. 1. B OonpmmHCTBE cityya-
€B INIPOIIEHT CYXOT0 BeIecTBa cocTaBisul 6—/ %. MuUHHMaIbHOE colepiKa-
HHe cyxoro BemiecTBa (5,42 u 5,87 %) ormeueHo y 20 u 27 ob6pasmos. Cpe-
IIM M3y9aeMBIX 00pa3IoB MOKHO BeIenuTh dethipe (06, 07, 29, 36) ¢ BBICO-
KHUM coJiepKaHueM cyxux BemecTB 8,32-9,4 %.

3HayeHre MPHU3HAKa «0O0Ias KUCIOTHOCTHY B aHAIM3MPYEMBIX Mpobax
n3Mensock ot 0,189 10 0,787 %.

ITo comepxaHHIO caxapoB HCCIEAyeMBble 00pa3Isl pazIHyalInuch Oojee
yeMm B 2 paza (ot 1,73 mo 4,84 %). Hu3kuM 3Ha4eHHEM 3TOro HpH3HAKa
(1,73-2,00 %) xapaxtepuzoBaiucs obpasipl 09, 27, 35. CrienyeT OTMETUTD
4 obpasma (05, 06, 08 u 36), B mI0gax KOTOPHIX MPH CO3PCBAHUN HaKaIUIH-
Baercs 4,12-4,84 % caxapos.

OnHaKo KOHIEHTpanus KUCIIOT WM CaxapoB HE B MOJHOW Mepe Xapak-
Tepu3yeT BKYyC IUIOJI0B TOMaTa. BKycoBbIe KauecTBa TOMaTa ONpeNeIIIOTCS
COUETAHUEM HECKOJIbKHUX MPHU3HAKOB, CPEIH KOTOPBIX BAXKHYIO POJIb MIpa-
10T CO/IEpXKaHUE CaXxapoB M BEJIMUMHA Caxapo-KUCIOTHOTO MH/EKca (4eM OH
BEIIIIE TTPH BBICOKOM COJIEPXKAHWHU caxapa, TeM Jydlle BKyc). B Hammx mc-
CIIeIOBAaHUSMX BBICOKOE 3HAUCHHE caxapo-KUCIoTHOTO uHjekca (10 u Gomee)
oTMeueHo y obpastos 01, 05, 08.

Tomatsl Ooratel BuramumHOM C M KapoTWHOM. PacmpeneneHne muTa-
TENBbHBIX BEIIECTB W BUTAMHWHOB HEOJUHAKOBO B Pa3HBIX aHATOMHYECKHX
4acTAX TOMAaToOB. BHyTpeHHHNE CTeHKHM Kamep O6orade CyXMMH BeIECTBAMU,
B TOM UYHCJIE CaXapaMu, a CTYJEHUCTas Macca ¢ ceMeHaMu — BUTaMuHoM C.
HapyxHble cTeHKM Kamep cozepkar Ooublue KUCIOT. [IeKTHHOBBIX Be-
iecTB OOJIBIIE B CTYACHUCTON Macce.
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Tabnuna 1. Pe3yabTaThbl onpeaeieHus: NoKa3aTesei KauecTBa ILUIO0B TOMATA

c Caxapo-
yxoe O6ast C g K Buramun
Oo6pa3e BEILIECTBO, | KHCIOTHOCTh axapa, | KHCIIOT apoTiH, C
pasen III i ’ % HBII MI/KT H
% % Mmr/100 r
HHJIEKC

Yeppu - 01 7,13 0,189 2,58 13,7 4,82 20,0
Yeppu - 02 6,90 0,252 2,30 9,1 5,15 18,6
Yeppu - 03 7,21 0,472 3,42 7,2 4,40 17,1
Yeppu - 04 6,91 0,375 3,28 8,7 4,20 27,3
Yeppu - 05 7,75 0,409 4,12 10,1 4,44 21,7
Yeppu - 07 8,32 0,346 3,17 9,2 4,20 35,1
Yeppu - 08 7,24 0,422 4,31 10,2 4,79 51,3
Yeppu - 09 7,29 0,378 1,73 4,6 4,47 245
Yeppu - 11 6,46 0,283 2,75 9,7 5,28 15,2
Yeppu - 12 6,30 0,252 2,17 8,6 5,52 31,8
Yeppu - 13 7,09 0,598 3,79 6,3 4,42 13,9
Yeppu - 15 6,69 0,630 2,58 4,1 5,47 22,4
Yeppu - 16 7,81 0,535 2,72 51 4,45 20,5
Yeppu - 18 7,22 0,567 2,75 4,9 4,94 29,3
Yeppu - 19 7,11 0,472 2,58 55 4,62 8,6
Yeppu - 20 5,42 0,630 2,75 4,4 4,75 27,9
Yeppu - 21 6,71 0,472 3,00 6,4 5,50 18,8
Yeppu - 22 7,12 0,787 3,14 4,0 6,03 30,4
Yeppu - 23 6,99 0,472 2,89 6,1 5,24 10,2
Yeppu - 24 7,51 0,504 2,75 55 4,32 27,0
Yeppu - 25 6,25 0,387 2,40 6,2 3,94 38,5
Yeppu - 27 5,87 0,567 1,76 3,1 3,98 30,1
Yeppu - 29 8,54 0,472 3,10 6,6 3,55 27,6
Yeppu - 31 7,45 0,472 2,30 4,9 5,47 34,2
Yeppu - 32 6,74 0,504 2,30 4,6 4,14 20,9
Yeppu - 33 7,60 0,441 2,35 53 4,03 24,1
Yeppu - 35 7,53 0,598 2,00 3,3 5,93 49,6
Yeppu - 36 8,71 0,567 4,84 8,5 5,79 25,3
Yeppu - 37 7,00 0,535 3,57 6,7 8,22 26,5
Yeppu - 38 7,53 0,315 3,00 9,5 6,06 36,0
Yeppu - 39 7,42 0,472 3,93 8,3 3,72 30,7
Yeppu - 40 6,25 0,378 2,93 7,8 3,87 355

Oxpacka TOMaroB co3faercs Ojarogaps COYETaHWIO LBETa KOXKHIBI U
MIPOCBEYMBAIOIIEH Yepe3 Hee MIKOTH. KommuecTBo Kpacamux BemecTs (Ka-
pOTHHA, JTUKOMWHA, KCAHTO(HIIIA) IO Mepe CO3PEBaHMS IUIOJOB YBEIHIH-
BacTCsl. HpI/I OTOM B KpaCHBIX TOMAarax npeo6na11aeT JIMKOIINH, B XCJITBIX —
KapoTHH H KcaHTow1. KoHIeHTpanus KapoTHHA B OONBIIMHCTBE aHAJH-
3UpyeMbIX MpoO HaXoJwiach Ha ypoBHe 4—6 Mr/kr. Huszkoe coneprkaHue
ATOr0 OMOJOTHYECKH aKTUBHOTO BemiecTBa (3,55-3,98 Mr/kr) ormeueHo y
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obpasmos 25, 27, 29, 30, 40. Ot 6,03 mo 8,22 Mr/Kr KapoTHHA 0OHAPYKEHO
B turozax 22, 37 u 38 oOpasos.

Buramma C npucyTcTBOBaXI B IIo1ax B Koimdectse 8,6—51,3 mr/ 100 .
Hambonee nenHsIME 10 copepkanuio ButamuHa C sSBistroTcs oopasnsr 06,
07, 08, 12, 22, 25, 27, 31, 35, 38, 40 u 41, 3HaueHUE aHATU3UPYEMOTO NPU-
3Haka y Hux gocturano 30,1-51,3 mr/ 100 r.

ITnompr Bcex 0Opa3lOB BHIIHEBHIHOTO TOMara XpaHWIuch Ha 19-40
JHew gonbiie, yeM rudpuaa Crapt. O6pasisl Tomara Yeppu 01, 05, 26 u 28
XapaKTepru30BaJIUCh HAUMEHbLIIUM ICPUOAOM XPaHCHU. HJ'IO,Z[I)I ABaaliaTu
00pa3IoB COXpaHsIIU TOBAPHBINA BU OoJiee NBYX MecsieB (61-68 nueit).

Tabnuna 2. IIpoao/KUTEILHOCTh XPaHEH NS TJIO0B TOMATA, THei

Obpaszen J{Hu XpaHeHus Oobpasent J{Hu XpaHeHust
Yeppu - 01 47 Yeppu - 22 54
Yeppu - 02 54 Yeppu - 23 54
UYeppu - 03 54 Yeppu - 24 61
Yeppu - 04 61 Yeppu - 25 54
Yeppu - 05 47 Yeppu - 26 47
Yeppu - 06 61 Yeppu - 27 54
Yeppu - 08 61 Yeppu - 28 47
Yeppu - 09 61 Yeppu - 29 54
Yeppu - 10 61 Yeppu - 30 61
Yeppu - 11 54 Yeppu - 31 54
Yeppu - 12 61 Yeppu - 32 54
Yeppm - 13 54 Yeppu - 33 61
Yeppu - 14 61 Yeppu - 34 54
Yeppu - 15 61 Yeppu - 35 61
Yeppu - 16 61 Yeppu - 36 61
Yeppu - 17 54 Yeppu - 38 61
Yeppm - 18 61 Yeppu - 39 61
Yeppm - 19 68 Yeppu - 40 61
Yeppu - 20 54 Yeppu - 41 61

Crapr F; (cTangapr) 28

Takum 006pa3oM, MI0ABI BceX 00pa3oB 00J1a/laly MOBBIIIEHHON JIEXKKO-
CTBIO M XpaHWINCh Ha 19—40 nHei nonbine, yem rudpuna Crapr.

[TpoBenena orneHka 0Opas3oB IO XUMUYECKOMY cocTaBy. B GonpmimHCT-
BE CIy4aeB MPOIICHT CYXOT0 BeIIecTBa cOCTaBIsLI 6—7 %. MuHUMambHOE
coxepkanne cyxoro Bemiectsa (5,42 u 5,87 %) ormeueHo y o6pasnoB 20 u
27. Beigenensl yetsipe oopaszmna (06, 07, 29, 36) ¢ BEICOKUM COJEepKaHHEM
cyxux BemiecTB (8,32-9,4 %), KOTOpEIE B HOCIEAYIOMIEM MOTYT OBITH HC-
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MIOJTb30BaHbl KaK JOHOPHI MOBBIMICHNS COEPKAHMU CyXxoro BemecTBa. O0-
mas KUCIOTHOCTh B aHANM3UpPYEMBIX mpobax m3mensmiock ot 0,189 no
0,787 %.

ITo comepxaHuIO caxapoB HCCIEAyEMbIE 00pa3mbl Pa3IN4aInch Oosee
geM B 2 paza (ot 1,73 mo 4,84 %). Hu3kuM 3HaueHHMEM 3TOTO IpPHU3HAKA
(1,73-2,00 %) xapaxtepuzoBanuck obpasipl 09, 27, 35. CnenyeT OTMETUTH
4 o6pasua (05, 06, 08 u 36), B mI01aX KOTOPHIX IPH CO3PEBAHUN HAKAILTH-
Baercs 4,12-4,84 % caxapos. Ilpu pacuere caxapo-KHCIOTHOTO HHEKca
BoIsiBIIeHBI TpH 00pasiia (01, 05, 08) ¢ urmexcom 10 u Gosee.

KoHnenTpanus kapoTuHa B OOJIIIMHCTBE aHATU3UPYEMBIX MPOO HaXo-
auiack Ha ypoBHe 4—6 Mr/kr. Huskoe comepkaHue 3TOTO OMOJIOTMYECKH
aKTUBHOTO BemiecTBa (3,55-3,98 mr/kr) ormedeHo y oOpasmos 25, 27, 29,
30, 40. Ot 6,03 mo 8,22 Mr/kr KapoTHHA OOHAPYKEHO B IDIOAAX 00Pa3IoB
22,37 u38.

HanGonee neHHBIMU 1O copepskaHWio BUTaMHHA C SBISIOTCS 00pasIibl
06, 07, 08, 12, 22, 25, 27, 31, 35, 38, 40 u 41, 3HaueHNe aHATU3UPYEMOTO
npusHaka y Hux gocruraio 30,1-51,3 mr/ 100 r.

VK 635.64:631.559

OLIEHKA YPOXKAUMHOCTHU KOJUIEKIIUU TOMATOB YEPPU
Cayka H. C., TioabmenkoB /. B., Aner A. T'.

Hayunwiii pyxosooumenv — loopoovkun M. M., kano. c.-x. Hayk, doyenm
YO «benopycckas TOCyJapCTBEHHAS CEITLCKOX03IHCTBEHHASI aKaICMUS»,
r. l'opku, Pecriybmka benapyce

OmHuM W3 BaXHEHIIUX BOMPOCOB arpoOMpPOMBIILIEHHOTO KOMILIEKCA
Pecny6nukn benmapych B 001acTy OBOIIEBOJCTBA SIBISIETCS CO3JaHHUE
HOBBIX XO3SIICTBEHHO W OMOJIOTHYECKU IIEHHBIX COPTOB M THOPUIOB TO-
Marta. ['ocymapcTBEHHOW KOMIUIEKCHOW MpPOrpaMMOl pa3BUTHS KapTode-
JIEBOJCTBA, OBOIIEBOACTBA M IutomoBoacTBa Ha 2011-2015 rr. craBurcs
3a/1aya MOBBICUTh YPOXKaHHOCTh OBOILLIEH B CEJIbCKOXO3SICTBEHHBIX Opra-
Huzauusax bemapycu na 25-40 % B 3aBUCMMOCTH OT BHUJIOB BO3JEJIbIBAE-
MBIX KyJbTyp. JJocTHYb ATOW LIETH MOXKHO IPH €KEroJIHOM IOJyYEeHUU
BBICOKHX M CTAa0MJIBHBIX YPO’KaeB 3a CUET CO3/IaHUS COPTOB M THOPHUIOB
OBOIIHBIX KYJIBTYp, B TOM UYMCJE€ M TOMAaTa, OTIMYAIOLIUXCS CKOPOCIIENO-
CThIO, BBICOKMM KA4eCTBOM IUIOJIOB M CHOCOOHOCTBIO MPOTHUBOCTOSTH
CTPECCOBOMY BO3JICHCTBUIO OMOTHYECKHMX M aOHOTHYECKHX (HaKTOPOB.
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OO0men3BecTHO, YTO TOMAT SBJSACTCS OJHOW W3 TIaBHBIX M Hamboiee pac-
[POCTPAHEHHBIX OBOLIHBIX KyIbTyp [1].

Lemnbto paboTHl SBISIIACH OICHKAa HAaWOOJee YpO>KalHBIX JIMHUHA TOMa-
TOB YEppH.

HayuHno-uccnenoBarenbckast padoTa MPOBOAMUTCS HA ONBITHOM IIOJIE Ka-
(denpsl cenbCKOX03sIMCTBEHHOM Onotexnomoruu u 3xonorun YO BI'CXA. B
2014 romy B TUICHOYHBIX TEIUIMLAX IPOBEACHO KOHKYPCHOE HCIBITAHHE
CENIeKIIMOHHBIX 00pa3loB TOMAara Pa3HOBUAHOCTH YeppH, MOIYYSHHBIX B
pe3yabpTaTe CeNEKIMOHHOI0 0T00pa U3 PACIICIUIIONUX TOKOJICHUH B Tede-
HHUE ISTH JIeT, OTOOp ObLI HampaBiieH Ha IOJYy4YEHUE BBICOKOYPOXKaHHBIX
JMHUI ToMara 4eppH, 0O0JagaromnX BBICOKUMH TEXHOJOTHMYECKUMH Kade-
CTBaMH IUIOJOB. B mieHOUYHBIX Termmmax m3ydancs 41 obpasen tomara
yeppH. V3ydaeMble TMHNHN BBICR)KUBAIH B TPEXKPAaTHOW IMOBTOPHOCTH 110 4
pacTeHus Ha JCIITHKE.

OnmHMM M3 OCHOBHBIX PE3yJIbTATOB CEIEKIMOHHOTO MPOIECCa SIBISETCS
CO3JIaHNE HKOJIOTHUECKH CTaOMIIBHBIX BEICOKOYPOXKAHHBIX COPTOB M THOPH-
JIOB BO3/I€JIBIBAEMBIX KYJIBTYpP, B TOM YHCIIE TOMATa.

3Ha4yeHHs TPU3HAKOB XO3SMCTBEHHOH IOJIE3HOCTH (paHHsAA, TOBapHasd,
o01asi ypoxaiHOCTh U Macca I1J10/1a) M3ydaeMbIX 00pa3loB ToMara 4eppu
npencrasieHsl B Tabn. 1-4. OmeHka paHHEW ypoXKailHOCTH B YCIIOBHSIX
pecriyOnuKy 00yclIOBI€Ha HEOOXOAUMOCTBIO O0TOOpa CKOpOCIENBIX (hOpM,
CHOCOOHBIX OOJIBIIYIO YacTh YpO’kasl OTAaBaTh 32 KOPOTKHMH BEreTalnoH-
HBII TIEpHOJT 10 HACTYIUICHNS! PAHHUX OCEHHHX 3aMOpO3KoB (Tabi. 1). Cre-
JIyeT OTMETHTh, YTO 3HA4YCHMS paHHEeW yposkaiHoctn ueppu F; Crapr
a5 KF/MZ), HCTOJB3yeMOr0 B KadecTBE CTaHAapTa HIDKE. BOoJBIIMHCTBO
00pa3noB umenu ypoxaiHocts ot 0,1 mo 1,1 Kr/M%, Takue 00pa3ubl Kak
UYeppu - 28 u Ueppu - 34 He chopmupoBanu paHHeH yposkaiHocTH. Ha
ypoBHE cpefero 3uadenns u Bemme (0,43 Kr/M%) PaHHIOW ypPOXKAHHOCTEH
umern 22 o6pasua ot 0,43 kr/m’ (Yeppu - 09) 1o 1,07 kr/m® (Ueppu - 22).
Ocranpabie 19 chopmupoBanu 6ojee HU3KYIO PAHHIOI YPOXKAWHOCTB, YeM
CpeIHHe 3HAYCHUS.

Ta6nuna 1. Pannss ypokailHOCTB JIMHHI TOMATa YePPH B NJIEHOYHBIX TeIUINIAX, Kr/m?

O6pasen Hepsas Bropas Tpetbst Cpexnee 10 To-
TTOBTOPHOCTb TIOBTOPHOCTb IOBTOPHOCTh BTOPHOCTSIM
1 2 3 4 5
Yeppu - 01 0,38 0,26 0,15 0,26
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Mpononxene tabu. 1

1 2 3 4 5
Yeppu - 02 0,58 0,92 0,62 0,71
Yeppu - 03 0,10 0,13 0,11 011
Yeppu - 04 0,44 0,52 0,26 041
Yeppu - 05 0,64 0,32 0,56 0,51
Yeppu - 06 0,86 0,18 0,30 0,45
Yeppu - 07 0,61 0,30 1,06 0,66
Yeppu - 08 0,73 0,62 0,74 0,70
Yeppu - 09 0,55 0,40 0,33 0,43
Yeppu - 10 0,58 0,33 0,08 0,33
Yeppu - 11 0,80 0,31 0,23 0,45
Yeppu - 12 0,60 0,29 0,56 0,48
Yeppu - 13 0,63 0,50 1,02 0,72
Yeppu - 14 0,00 0,26 0,00 0,09
Yeppu - 15 0,42 0,33 0,42 0,39
Yeppu - 16 0,49 0,31 0,30 0,37
Yeppu - 17 0,25 0,17 0,11 0,18
Yeppu - 18 1,08 0,29 0,62 0,66
Yeppu - 19 0,50 0,27 0,23 0,33
Yeppu - 20 0,18 0,25 0,74 0,39
Yeppu - 21 0,11 0,15 0,48 0,25
UYeppu - 22 0,99 0,81 1,40 1,07
Yeppu - 23 0,01 0,05 0,08 0,05
Yeppu - 24 0,81 0,95 0,81 0,86
Yeppu - 25 0,71 0,44 0,75 0,63
Yeppu - 26 0,45 0,15 0,83 0,48
Yeppu - 27 0,48 0,58 0,56 0,54
Yeppu - 28 0,00 0,00 0,00 0,00
UYeppu - 29 0,79 0,70 0,55 0,68
Ueppu - 30 0,90 0,00 0,00 0,30
Yeppu - 31 0,24 0,74 0,86 0,61
Ueppu - 32 0,10 0,18 0,00 0,09
Yeppu - 33 0,35 0,24 0,19 0,26
Ueppu - 34 0,00 0,00 0,00 0,00
Yeppu - 35 0,46 0,14 0,14 0,25
Yeppu - 36 0,65 0,27 0,64 0,52
Yeppu - 37 0,49 0,18 0,86 0,51
Yeppu - 38 0,81 0,83 0,36 0,67
Ueppu - 39 0,21 0,40 0,31 0,31
Yeppu - 40 0,33 0,71 0,61 0,55
Yeppu - 41 0,70 0,23 0,70 0,54
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Oxkonuanue Tabu. 1

1 2 3 4 5
Crapt F
(cranzapr) 2,05 1,15 1,30 1,50
Cpennee
SHAUCHHC 110 0,49 0,36 0,45 0,43
JIMHUAM
ueppu
HCPos 0,365

ToBapHas ypoxkallHOCTb — OCHOBHOH IIPU3HAK, OIPEICIIAIOIIUN X035~
CTBEHHO MOJIE3HYIO YacTh ypo)kas. AHAJIN3 NMOJYyYSHHBIX JAHHBIX 110 3TOMY
MPU3HAKY TOKa3aj, YTO BEJIMYMHA TOBApHOU yporxkaitHocTH (Tabi. 3) y Bcex
n3ydaeMbIX 0Opa3lloB HaxoAujach HIDKE YpOBHS cTaHnapta. Ha ocHose
aHaM3a JINTEPATYpPHBIX MCTOYHUKOB W HAOINIIOACHHH W3BECTHO, YTO YpO-
XKaMHOCTh TOMaTa Pa3sHOBUAHOCTU YeppH B 2,5-3 pasa HIDKE, 4YeM y KpyT-
HOIUTOJTHBIX (DOPM, OTHAKO 3TOT HEJAOCTATOK KOMIIEHCHPYETCS! CIIPOCOM U
GoJiee BBICOKO# IIEHOI 3a 110161 YeppH (B 3—4 pasa Boiie). C TOYKH 3peHUst
HCCIIEJOBAHMS M OLCHKH IOJIyYCHHBIX PE3YJIbTaTOB, MPU OTCYTCTBHH aHa-
JIOTHYHOW Pa3HOBHIHOCTH B BHJE CTaHaapra Hambosiee I1enecooOpazHo
BECTH aHaJHu3 00pa3loB MO CPEIHNUM 3HAYCHUSAM. AHAJIN3 3HAUYCHUH TOBap-
HOW yp0>KaifHOCTH MO3BOJIMJI BBIIBUTH 22 o0Opa3ana 4eppH, UMEIOLINX 3TOT
nokasaTens Bhile cpexnero (3,71 kr/m%), Haubosee ypoKaiiHEIMHU SBIISIOT-
csi: Yeppu - 38 (5,32 xr/m?), Ueppu - 24 (5,54 xr/m?), Yeppu - 20
(5,74 xr/m?) u Yeppu - 11 (7,01 kr/M%), KOTOpBIE MIPEBBIMIATH CPEIHHE 3HA-
yenust Ha 43-89 %.

Ta6nuna 2. ToBapHas yposkaifHOCTh JHHHUIf TOMaTa YeppH B IVIEHOYHBIX TEIIHIAX,

Kr/m?
O6paser IlepBas Bropas Tpetbs Cpennee o
IIOBTOPHOCTH HOBTOPHOCTh MIOBTOPHOCTh MIOBTOPHOCTSAM
1 2 3 4 5
Yeppu - 01 3,18 2,15 2,90 2,74
Yeppu - 02 5,33 4,38 4,63 4,78
Yeppu - 03 151 1,21 1,62 1,45
Yeppu - 04 4,32 4,82 3,13 4,09
Yeppu - 05 4,81 2,87 3,58 3,75
UYeppu - 06 4,36 3,37 2,20 3,31
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OxkoHuaHue Tabu. 2

1 2 3 4 5
Yeppu - 07 4,93 4,26 4,75 4,65
Yeppu - 08 4,81 3,13 4,63 4,19
Yeppu - 09 3,95 3,04 1,95 2,98
Yeppu - 10 4,94 2,21 3,58 3,58
Yeppu - 11 7,26 5,64 8,14 7,01
Yeppu - 12 5,99 3,32 3,44 4,25
Yeppu - 13 4,68 2,43 6,05 4,39
Yeppu - 14 2,42 4,02 3,38 3,27
Yeppu - 15 4,58 5,60 3,74 4,64
Yeppu - 16 6,45 4,14 3,64 4,74
Yeppu - 17 1,71 1,15 1,29 1,38
Yeppu - 18 4,70 1,67 3,70 3,36
Yeppu - 19 2,25 1,12 1,55 1,64
Yeppu - 20 5,49 5,23 6,50 5,74
Yeppu - 21 2,52 2,11 3,71 2,78
Yeppu - 22 4,26 4,73 5,55 4,85
Yeppu - 23 2,04 0,98 1,65 1,56
Yeppu - 24 4,82 6,73 5,06 5,54
Yeppu - 25 3,40 2,20 2,59 2,73
Yeppu - 26 3,19 1,99 3,51 2,90
Yeppu - 27 3,05 3,01 4,32 3,46
Yeppu - 28 1,45 0,83 2,11 1,46
Yeppu - 29 4,67 4,10 4,46 4,41
Yeppu - 30 8,00 1,93 2,01 3,98
Yeppu - 31 3,17 3,21 3,62 3,33
Yeppu - 32 3,74 3,30 1,68 2,91
Yeppu - 33 4,98 3,83 2,74 3,85
Yeppu - 34 1,88 0,75 0,17 0,93
Yeppu - 35 3,89 3,25 3,27 3,47
Yeppu - 36 5,88 3,81 4,81 4,83
Yeppu - 37 6,01 4,12 4,36 4,83
Yeppu - 38 6,36 4,55 5,05 5,32
Yeppu - 39 3,36 512 3,74 4,07
Yeppu - 40 5,35 4,63 4,56 4,85
Yeppu - 41 4,06 3,89 4,06 4,00

Crapr Fy 14,15 13,35 11,50 13,0
(Cranpmapr)
Cpennee 3Ha-
YeHue 110 JIH- 4,24 3,29 3,60 3,71
HUSIM YeppH
HCPgs 1,675
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OO1mas ypokaifHOCTh, BKJIIOYAOIIAsi KaK TOBAPHYIO, TaK U HETOBAPHYIO
YacTh NMPOIYKLHH, SBISIETCS MEPOH OLEHKH MOTEHIHAIBHONH BO3MOKHOCTH
00pa3LoB HaKaIUIMBAaTh AaCCHMWIHTBI B IUIOAaX ToMarta. BenndnHa naHHO-
ro mpusHaka y cranaapra F; Crapr cocrasmma 13,35 xr/m® (tabm. 3), uro
JIOCTOBEPHO BBIIIC 3HAYCHHUI 00pa3ioB yeppu. OHAKO, CIEAYEeT OTMETHTD,
gro 21 nuHMS UMena OO0 YPOXKaHHOCT BBIIIE CPEAHHUX 3HaueHuit. Hau-
Gosee ypOXKaiiHbEIMU, C(OPMHPOBABIIMMH GoOlee 5 KI/M? IUIOLOB, OBLIH:
Yeppu - 02 (5,34 xr/m?), Yeppu - 07 (5,04 kr/m?), Yeppu - 11 (7,7 kr/m?),
Yeppu - 15 (5,03 kr/m?), Ueppu - 16 (5,24 kr/m?), Ueppu - 20 (6,74 kr/m?),
Yeppu - 22 (5,58 kr/m?), Ueppu - 24 (6,04 xr/m?), Yeppu - 36 (5,19 kr/m?),
Yeppu - 37 (5,00 kr/m?), Yeppu - 38 (5,99 kr/m?), Yeppu - 40 (5,29 xr/m?) n
MIPEeBHIIAIOIINE CpeIHee 3HaueHus Ha 22—-88 %.

Tabnuna 3. Odmas ypokaifHOCTh JUHU TOMATA YepPH B IJIEHOYHBIX TEIJINLAX, Kr/m?

O6pasen TepBas Bropas Tpetbs Cpennee no
MTOBTOPHOCTH MIOBTOPHOCTH MTOBTOPHOCTH [IOBTOPHOCTSIM
1 2 3 4 5
Yeppu - 01 3,33 2,31 3,14 2,93
Yeppu - 02 6,00 4,80 5,23 5,34
Yeppu - 03 1,61 1,30 1,69 1,53
Yeppu - 04 5,01 5,38 3,77 4,72
Yeppu - 05 5,55 3,13 3,80 4,16
UYeppu - 06 4,50 3,54 2,37 3,47
Yeppu - 07 4,93 4,94 5,25 5,04
Yeppu - 08 5,27 3,87 5,55 4,90
Yeppu - 09 4,25 3,12 2,08 3,15
Yeppu - 10 5,19 2,38 3,76 3,78
Yeppm - 11 7,80 6,06 9,25 7,70
Yeppu - 12 6,26 3,62 3,68 452
Yeppm - 13 5,00 2,82 6,40 474
Yeppn - 14 3,17 4,33 4,20 3,90
Yeppu - 15 5,13 5,95 4,01 5,03
Yeppn - 16 6,63 4,46 4,63 5,24
Yeppu — 17 1,82 1,27 1,49 1,53
Yeppm - 18 5,05 1,90 3,96 3,64
Yeppu - 19 2,74 1,30 1,73 1,92
Yeppu - 20 6,69 5,73 7,79 6,74
Yeppm - 21 2,85 2,19 4,14 3,06
Yeppu - 22 5,00 5,30 6,44 5,58
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Oxkonuanue Tabu. 3

1 2 3 4 5
Yeppu - 23 2,20 1,00 1,94 1,71
Yeppu - 24 5,35 7,30 5,46 6,04
Ueppu - 25 3,67 2,43 2,91 3,00
Yeppu - 26 3,43 2,08 3,67 3,06
UYeppu - 27 3,06 3,27 4,49 3,61
Ueppu - 28 2,23 1,80 2,64 2,22
Yeppn - 29 4,33 4,19 4,61 454
Yeppu - 30 9,57 2,00 2,06 4,54
Yeppu - 31 3,38 3,45 3,93 3,59
Yeppu - 32 3,83 3,50 2,27 3,20
Yeppu - 33 5,08 4,07 2,88 4,01
Yeppu - 34 2,02 0,89 0,17 1,03
Yeppu - 35 3,89 3,58 3,32 3,60
Yeppu - 36 6,13 3,90 5,55 5,19
Yeppu - 37 6,27 4,24 4,50 5,00
Yeppu - 38 6,98 5,00 6,00 5,99
Yeppn - 39 4,62 5,49 4,04 472
Yeppu - 40 5,52 4,95 5,39 5,29
Yeppu - 41 4,57 4,49 4,57 4,54

Crapr Fy 14,35 13,75 12,10 13,4
(cranpmapr)
Cpennee 3Ha-
YeHue 10 JIK- 4,64 3,59 4,02 4,09
HUSIM YeppH
HCPqs 1,868

[pu3HaK «cpeaHssl Macca TOBAPHOTO IUIOJa» JJIS PA3HOBHAHOCTHU 4ep-
pu coctasisiet oT 10 1o 30 r, onTuManbHeIe pasMepsl — ot 15 1o 20 r, xoTs
9TO JIMIIB NPEAIIOI0KEHHE, BCE 3aBUCUT OT KOHKpETHOro rnorpedureis. Ho
OyneM OpHeHTHpOBaThCs Ha 3TH LHdpsl. CpeqHee 3HaAYEHNWE MACCHI TUI0a
cocraBiget 15,7 T (tabn. 4). o 10 rpaMMoB chopMHUpOBaIH MIECTh THHAN
m1070B YeppH, ot 5,9 vy Ueppu - 13 no 9,7 y Ueppu — 08. Ot 10 mo
20 rpaMMOB «Maccy mioJa» chopMHUpOBaio OGOoMbIIMHCTBO JuHUHA (30 M3
41). JTocTOBEpHO BBIIIIE, YeM CpeHee 3HAYCHHE MAaCcChl II0/a, OTMEUEHO Y
IByXx o0Opasuos: Yeppu - 11 (45,6 1), Ueppu - 26 (30,5 1), a Taxke y crad-
napta Crapt (97,3 1).
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Ta6nuna 4. Macca nJ10Aa JHHHI TOMATA YeppH B INIEHOYHBIX TEIUIHLAX, T

O6pasen IlepBas Bropas Tpetbs Cpenuee o
MTOBTOPHOCTH MTOBTOPHOCTH MTOBTOPHOCTH TTOBTOPHOCTSIM
1 2 3 4 5
Yeppu - 01 10,5 9,6 10,4 10,2
Yeppu - 02 12,6 57 15,6 11,3
Yeppu - 03 13,9 13,5 16,3 14,6
Yeppu - 04 17 22,5 18,5 19,3
Yeppu - 05 10,2 8,8 8,9 9,3
Yeppu - 06 17,9 12,5 13,3 14,6
Yeppu - 07 10,8 9,5 10 10,1
UYeppu - 08 11 8,6 9,5 9,7
Yeppu - 09 11,2 8,3 79 9,1
Yeppu - 10 12,1 11 8,9 10,7
Yeppm - 11 42,9 46,4 47,4 45,6
Yeppu - 12 14,1 12,9 13,6 13,5
Yeppw - 13 6 55 6,1 59
Yeppu - 14 10,7 10,9 10,6 10,7
Yeppu - 15 9,8 10,9 11,6 10,8
Yeppu - 16 13,6 16,9 15,5 15,3
Yeppu - 17 10,5 8 8,2 8,9
Yeppu - 18 15,6 10,4 16,4 14,1
Yeppu - 19 11,8 10,6 11,4 11,3
Yeppu - 20 15,3 10,4 16,9 14,2
Yeppu - 21 12,6 11,8 15,6 13,3
Yeppu - 22 8,1 8,9 8,7 8,6
Yeppu - 23 13,8 14,4 10,9 13,0
Yeppu - 24 15,8 15,1 12,9 14,6
Yeppu - 25 11,2 11,1 12,5 11,6
Yeppu - 26 27,6 32,1 31,9 30,5
Yeppu - 27 16,2 17,2 16,8 16,7
Yeppu - 28 13 14,2 15,6 14,3
Yeppn - 29 19,6 17,5 18,6 18,6
Yeppu - 30 20,2 11,2 52,1 27,8
Yeppm - 31 11,5 11,8 17,3 13,5
Yeppu - 32 22,6 20,9 22,7 22,1
Yeppu - 33 25,3 27,5 15,5 22,8
Yeppn - 34 9,6 13,8 11,7 11,7
Yeppu - 35 13,1 24,8 17,3 18,4
Yeppu - 36 16,1 18,1 10,2 14,8
Yeppu - 37 15,4 11,6 17,9 15,0
UYeppwu - 38 17 17,1 22,1 18,7
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Oxkonuanue tabu. 4

1 2 3 4 5
Yeppi - 39 22,5 23,9 21,1 22,5
Yeppu - 40 24,6 26,2 23,1 24.6
Yeppy - 41 22,1 20,2 22,1 21,5

Crapr Fy 101,5 97,8 94,3 97,3
(Cranmapr)
Cpeee snavenie 15,50 15,18 16,43 15,70
110 JJMHUSAM YeppH
HCPos 6,98

Takum 00pa3oM, 3HaYEeHUs paHHEH ypoKalfHOCTH y 00pasloB ueppu U
F; Crapr (1,5kr/mM?), HCIIONB3yeMOro B Ka4ecTBE CTAHAApTa, HIDKe. Boib-
IIMHCTBO JIMHUW uMenu ypoxkaHocts ot 0,1 mo 1,1 kr/m?. Ha YpOBHE
cpenHero 3HadeHus U Bhime (0,43 Kr/m?) PaHHIOIO YPOKaHHOCTh UMENU 22
o6pasria ot 0,43 kr/m* (Ueppu - 09) 1o 1,07 xr/m? (Yeppu - 22).

AHanu3 3Ha4€HUH TOBApHOU YPOXKaHOCTU MO3BOJIMJ BBIBUTH 22 JIU-
HHUM YeppH, UMEOIIHMEe 3TOT MOKa3aTelb BBINIE CPEJHEro 10 BCEM H3ydae-
MbIM oOpasmam (3,71 KF/MZ), HanOoJiee ypo>KailHBIMH SBISIOTCA CIEIYIO-
mwe muann: Yeppu - 38 (5,32 xr/m?), Ueppu - 24 (5,54 kr/m?), Ueppu - 20
(5,74 xr/m%) u Yeppu - 11 (7,01 kr/m°), KOTOPBIE TPEBBIIIANN CPEIHHE 3HA-
yenust Ha 43-89 %.

HaunGonpmryto o6myro ypoxkaitHocTs (6onee 5 KF/MZ) JI10710B CHOpMH-
posamu: Yeppu — 02 (5,34 kr/m?), Yeppu - 07 (5,04 kr/m?), Yeppu - 11
(7,7 xr/m?), Yeppu - 15 (5,03 kr/m?), Yeppu - 16 (5,24 xr/m), Yeppu - 20
(6,74 xr/m°), Yeppu - 22 (5,58 kr/m?), Ueppn - 24 (6,04 kr/m%), Ueppu - 36
(5,19 kr/m?), Yeppu - 37 (5,00 kr/m?), Yeppn - 38 (5,99 kr/m?), Ueppu - 40
(5,29 kr/M?) ¥ IpEBBIIAIONINE CPEIHEe 3HAYCHHs Ha 2288 %.

CpenHee 3Ha4YeHWE Macchl IUIOAA MO JHMHUSIM cocrtaBisier 15,7 r. o
10 rpamMmMOB CHOpMHPOBAIM IIECTh OOPA3IOB IUIOAOB 4eppu OT 5,9 r' y
Yeppu - 13 1o 9,7 y Ueppu - 08, or 10 mo 20 rpamMmmoB chopMHupoBaiio
6omnpmmHCTBO TUHAUNA: 30 13 41. JlocTOBEpHO BHIIIIE, UeM CpeAHEe 3HAUCHHUE
Macchl IUI0fa, OTMedeHo y obOpasuoB Yeppu - 11 (45,6 1) u YUeppu - 26
(30,51), a taxke y crangapra Crapr (97,3 ).

JIMTEPATYPA

1. CoBpeMeHHBIE TEXHOJNOTHH IPOU3BOJACTBA oOBomed B bemapycm / A. A. Aytko,
10. M. 3abapa, M. ®@. Ctenypa [u ap.]. — Monogeuno: Tum. «Ilo6ema», 2006. — 272 c.
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MUHEPAJIBHBIE YIOBPEHHWSA: COBPEMEHHOE
COCTOSHHUE, HEPCIIEKTUBBI PA3ZBUTUSA ITPOU3BOACTBA
U MPUMEHEHUE

IIleBuoBa B. A.

Hayunwii pyxosooumens — Illlazumosa M. H., xano. c.-x. nayk, doyenm
YO «besnopycckas rocyAapCTBEHHAs! CETbCKOXO03SCTBEHHAS aKaJIeMH»,
r. I'opku, benapycs

Munepanvhvie y0obpenuss — UICTOYHUK Pa3IMYHBIX IHTATENBHBIX dlie-
MEHTOB JUISl PACTEHUH 1 CBOMCTB IOYBHI, B IIEPBYIO O4epeb a30Ta, Gocdo-
pa ¥ KaiWs, a 3aTeM KaJblMs, MAarHUs, Cepsl, ’Kejae3a. Bce 3TH 31eMeHTHI
OTHOCSITCSL K TpyHIE Makpo31eMeHToB («Makpoc» Ho-TpedecKd — Ooib-
I10}), TaK KaK OHM IOTJIOIIAIOTCS PACTEHUSAMH B 3HAYNTEIHHBIX KOJIHMYECT-
Bax.

Kpome Toro, pacrteHmsiM HEOOXOAMMBI APYIHE 3JEMEHTHI, XOTS H B
OuYeHb HEOOJBIINX KOJMUeCTBaX. X Ha3bIBAIOT MUKpO3IeMeHTaMH («MHUK-
poc» To-Tpedeckn — MaineHbkuif). K MHKposieMeHTaM OTHOCSTCA Mapra-
Hel, 0op, MeJb, IMHK, MOJUO/IEH, 1o, KOOaJbT U HEKOTOphIE Apyrue. Bee
9JIEMEHTHI B PaBHOIl CTereHn HeoOXOJMMbI pacTeHusM. [Ipu momHOM OT-
CYTCTBHUH JIFO0OTO 3JIEMEHTa B II0YBE pacTEHHE HE MOXET pacTH M Pa3BH-
BaThCsl HOPMAJIBbHO. Bce MuHepanbHBIE 3JIEMEHTHI YYacTBYIOT B CIIOXKHBIX
peoOpa3oBaHMAX OPTaHWYECKHUX BEIIECTB, OOPa3yIOIIMXCs B Ipolecce
¢dorocunTe3a. PacteHus U1 0Opa3oBaHMS CBOMX OPTaHOB — CTeOMNeH, JH-
CTBEB, LIBETKOB, IUIOJIOB, KIIyOHEH — MCIOJIB3YyI0T MUHEpPAJIbHBIE TUTATEb-
HBIE DJIEMEHTBI B Pa3HBIX COOTHOLICHHUSAX.

MunepaipHble yIoOpeHus OBIBAIOT MPOCThIe U KOMIUIEKCHBIE. [IpocThie
ymoOpeHus cofepxar Kakoii-mubo oAWH 3JIeMEHT (HampuMmep, a3oT WIN
¢dbocdop), a KOMIUIEKCHBIE COCTOAT M3 JIBYX M 0ojiee KOMIIOHEHTOB. My-
POCTh MATYIIKU-TIPUPO/IBI 3aKII0YAETCS B TOM, UYTO KaXKI0€ PACTEHHE CaMO-
CTOATENIFHO CHHTE3UPYET He0OXOANMBIE OPTaHWIECKHE 3JIEMEHTHI U3 HEOP-
raHn4eckux. ToNbKO BOT /aJeKO HE BCEr/ia HAIIUM 3€JIEHBIM APY3bsIM XBa-
TaeT €CTECTBEHHOW MUHEPaIbHON HeopraHuku. HexoTopsle oYBHI (B 4acT-
HOCTH, TIIMHUCTHIE) OeTHBI MapraHleM M )KeJIe30M, IJIe-TO He XBaTaeT MeIn
W IIMHKA, a HEKOTOpbIe (HarpuMep, IMeCcUYaHuKh) OelHbI a30TOM U KaJleM.
[TosTOMy MBI HCHOJB3YeM caMble pa3Hble MUHEpAJIbHBIC yNOOpEHUS s
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MOJKOPMKH CaloBBIX pacTeHui. PaccMoTrpum mx HamOolee MOMyJsIpHBIE
BUJIBL

Aszomuvie yoobpenus. OCHOBHBIM KOMIIOHEHTOM TPYIIIBI a30THBIX
ynoOpeHnit ABIsIETCS, KaK MOHATHO M3 Ha3BaHMA, — a30T. A30THOE yao0pe-
HHE CIIOCOOCTBYET Pa3BUTHIO Ha36MHOM YacTH PACTCHUH U BBITyCKaeTCs B
yeTslpex (opmax: HuUTpaTHas popma, aMMoHUiHas (opma, amuaHas Gop-
Ma, aMMOHHUITHO-HUTpaTHast popma.

Docpopuvie yoobpenus. DochopHbie yI0OpEHHS 3HAYUTEIBHO YCKO-
PSIOT IIBETEHHWE PAaCTeHW W 3aBs3bIBaHUE IUIOJOB. Bumsl ¢ocdopHbIx
ynoOpeHuit: mpoctoit cynepdocdar, aoitHoit cynepdocdar u pocdoput-
Hast MyKa.

Kanutinvie yoobpenus. Kanuii criocoOCTBYeT HE TOIBKO YBEIHMUCHHUIO
YPOXKaHOCTH pacTeHUH, HO M MOBBIIACT X COMPOTHBIIEMOCTh 3a00JIeBa-
HUSIM, YBEITMUHBACT CPOK JIEKKOCTH IUIOJIOB M CYIIECTBEHHO YITydIIAeT MX
BKyCOBBIC KauecTBa. KanmifHble ynoOpeHHs penko HCHOIb3YIOT B YHCTOM
BU/IE, KaK TPaBHIIO, NX KOMOMHHUPYIOT ¢ a30TOM, (ochopoM M MHUKPOdIIE-
MeHTaMu (Meblo, ITMHKOM, MarHveM, >kejie3oM U T. 1.). Bce kanuiiHbie
yIIO0OpEeHHUsT XOPOILIO PacTBOPSIOTCS B BOJIE, a HanOoJIee MOMYJISPHBI U3 HUX
CIeYIOINE: XJIOPUCTBIA KaJIUM, KaJIMIHAS COJIb, CEPHOKHUCIIBIA Kauil.

Komnaexcnvle munepanvuvie yoobpenus. K rpyrime KOMIUIEKCHBIX MH-
HepaJIbHBIX YA00PEHHI OTHOCSITCS: CI0KHBIE U CMEIIaHHbIE YA00pEHHUS.

K clioxHBIM yI0OpEHUSIM OTHOCSITCS IIPUBEACHHBIEC HIKE.

Ammodoc — OecxiopHoe, Oe3HUTpaTHOE a30THO-(ochopHOE yHmoOpe-
HHe, cozxepxariee a3oT (52 %) u dochop (12 %). [Ipumensercs anst Beex
BUJIOB OBOIIHBIX H IIOJIOBO-ATOAHBIX KYJIBTYP.

Junammodocka — rpanyiupoBanHoe a3otHO (10 %)- dhocdopHo (26%)-
KanuiiHoe (26 %) ymoOpeHne, KOTOpPOE COIECPIKHT MUKPOIIEMEHTHI, CyIIie-
CTBEHHO YBEJIMYHBAIOLINE arPOHOMHUYECKYIO LIEHHOCTh Auammodocku. Mc-
MOJIB3YETCS ISl BCEX IPYII PACTEHUIA.

Hurpoammodocka — ciiokHOe ymnobpeHue, cojepskamiee a3or (16 %),
dhocdop (16 %), xamii (16 %), cepy (2 %). Hutpoammocka nmpekpacHo yc-
BaWBAETCS PACTECHMUSMH M TOJIXOIUT Ul MPUMEHEHHs Ha MOYBaxX JIIOOOTO
cOCTaBa U JyIsl BCEX BUIOB PACTEHUM.

Hurpodocka — kommekcHoe asotHo (11 %)- docdhopro (10 %)-
kanuitHoe (11 %) ynoOpeHue, BHOCHMOE B IOUBY KaK OCHOBHAsI OAKOPMKa
pacrenuii. [IpumensieTcs Ui BceX KyJbTYp, Ha TSDKEIJIBIX TI0YBaX BHOCHUTCS
C OCEHH, Ha JIETKMX MOYXHO BHOCUTbH M BECHOM.
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOoro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mas 2015 1.

CymecTByeT eme oxHa Tpyllla MHHEPAIBHBIX YIOOPEHHH — MHUKpO-
ymoOpeHus, KOTopasi BKIIFOYaeT B c€0sI MUKPOAJIEMEHTHI: IIIHK, MEIb, Map-
raHell, UoJ, >kele30, MoinubeH, 6op u T. 1. Ho MUKpOyI0OpeHUsT UCTIONh-
3YIOT JIWIIb TOT/a, KOTAa WX Majo B mouyBe. Hampumep, TOpdsHBIE TOYBHI
MOYTH HE COAep>kaT MeAW, a Ha JEPHOBO-TIOA30JMUCTBIX OTCYTCTBYET MO-
mbaeH. MukpoynoOpeHHsMu XopoIIo o0pabaTeiBaTh IOCEBHOW Marepuall,
CTpOTO cOOMIOIast JO3UPOBKY (yKa3aHO Ha ymakoBke). OHH CIOCOOCTBYIOT
Pa3BUTHIO KOPHEBOW CHCTEMBI PACTCHHIA, 3all[UTEC MX OT OOJIe3HEH, MOBHI-
LIAI0T IMMYHUTET U ypOxKaWHOCTh. KOMIUIEKCHbIE MUKPOYAOOpEHHS 4acTo
coJiep)KaT OpPraHuKy U CTHMYJISATOPBI pocTta. K TakuMm ynoOpeHHsM OTHO-
CATCSI: alTHOH, TEPPAKOMTEM, FKOCT-1 ¥ HEKOTOpEIE IpyTHE.

CoBpeMeHHOE TPUMCHEHUEC MHHEPaJIbHBIX yIOOpPEHHWH — OOWH W3 OC-
HOBHBIX INPHEMOB HHTEHCHBHOTO 3emienienus. C MOMOIIBI0 yaoOpeHHi
MOJKHO Pe3KO IOBBICUTH YPOXKaH JFOOBIX KYJIBTYp Ha YK€ OCBOCHHBIX ILIO-
mansgx 0e3 MOTONHUTENBHBIX 3aTpaT Ha oOpabOTKy HOBBIX 3eMelnb. llpu
MTOMOIIM MHHEPATBHBIX YIOOPEHHH MO>KHO HCIIONB30BaTh JaKe CaMble
Oe/HbIe, TaK HAa3bIBaeMbIe OPOCOBBIC 3EMJIH.

Bcem KMBBIM OpraHu3mMaM HEOOXOIMMBI BELIECTBA, PETYIHPYIOIIUE
CKOpPOCTh OMOXMMHYECKUX peakiuil. MUKPOIJIEMEHTHl U BXOAAT B COCTaB
TaKUX BellecTB, Harmpumep (¢epmentoB. JleiicTBue ux mMHoroodpasno. Ha-
NpUMep, *eje30, MapraHell ¥ IMHK BXOAAT B COCTaB HEKOTOPBIX (epMeH-
TOB — KaTaJH3aTOPOB OKUCIUTEIIFHO-BOCCTAHOBUTEIFHBIX PEAKIIHH.

[Ipou3BoACTBO MUHEPATBHBIX YAOOPCHUN SBIACTCS KIIFOYCBOU 3amadcit
XAMHYECKOH mpoMbluieHHOCTH. COTHH HaWMMEHOBAaHUH MHHEpPATbHBIX
YIOOpEHHUI UCTIONB3YIOTCS HETIOCPEACTBEHHO B XUMHUECKOHW MPOMBIIIIICH-
HOCTH, METaJUTypTUH, CEIbCKOM XO03siicTBe, (hapMaleBTHKE M JPYrHMX Be-
JYIIUX OTPaCcsX.

MusnepansHble yIOOpEHNST 0Ka3bIBAIOT MPSIMOE U KOCBEHHOE ICHCTBHUE
Ha CeJIbCKOXO035CTBEHHBIE KYJIBTYPbI, Ha IOYBEHHYIO OHOTY U, KPOME TOTO,
Ha pa3BHUTHE OMOJOTMYECKHX IPOIECCOB B MPHUPOAHBIX Bojxax. BHeceHne
MUHEPAIBHBIX YIOOpeHNH WHTCHCHHUIMPYET MHKPOOHOJIOTHYECKHE TPO-
reccel B mouBax. OIHaKO Ype3MepHasi aKTHBU3AIUS MHUKPOOHOIOTHIECKUX
MIPOIIECCOB MOKET MMETh HETaTHBHBIE SKOJIOTHYECKHE ITTOCIIEACTBUS, MPH-
BOJIS K YXY/IICHUIO (PU3NKO-XMMHUYECKHE ¥ OMOJIOrNYeCcKie CBOWCTBA IOYB.
[TpumeHeHne BHICOKMX 103 a30THBIX YOOPEHUI BBI3BIBACT OBICTPYIO MUHE-
panM3anuio rymyca, a3oTCOJAECp)KAIlUX COSIAMHEHHUH MOYBBI, POCT ra3o00-
Pa3HbIX IOTEph a30Ta B XOJ€ JICHUTPUPHUKAMH W HUTPUPHUKALMH, HAKOII-
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Cekuust 2. Posib XuMuu B COBPEMEHHBIX TEXHOJIOTUAX PACTCHUEBOACTBA U aIrPOXUMHUHN

JICHWE HUTPATOB B KOMIIOHEHTaX OMOTe€0IIeH03a; TTOCIETHEE MOXKET BBI3BATh
3a0oJeBaHNs MeTTeMorio0nHeMueil. B pesynsrare neHutpudukanuy odpa-
3yeTcsl IMOKCHA a30Ta, SMUCCHSI KOTOPOTO B aTMocdepy, 0 MHECHHUIO MHO-
THX YYCHBIX, IPUBOJUT K YMEHBIICHHIO 030HOBOTO CJIOf, 3AIIHIIAIOIIETO
KHBBIE OPTAaHU3MBI OT KECTKOTO YJIBTPa(GHOIETOBOTO OOITydEHHS.

BriBoabl:

v Be3 ynobpenuii, ocobenno B HedepHo3eMHON I0J0CE, BBIPACTHUTH
ypokail HeBO3MOXHO. TpebyeTcst UX MOCTOSTHHOE BHECCHHUE B MOYBY.

v O4eHb BaXKHO COOMIOATH HOPMBI M MPOSBIATH OIKOJOTMYECKYIO
KYJIBTYpPY B HCIOJIb30BaHUH yIOOPEHHUH.

v TIpou3BOJCTBO MHUHEPAIBHBIX yIOOpEHUH — BaKHeHIIas 3a/a4a Xu-
MHUYEeCKOil mpombiieHHOCTH. OcOOCHHO Ba)KHO MOBBIIIATH KAadyeCTBO
ynoOpeHnH, yBeININBaTh JOJII0 KOHIIEHTPHPOBAHHBIX, KOMIUICKCHBIX, Ipa-
HYJMPOBAHHBIX yJOOPEHUI.
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CEKIIHA 3.
3nanue ouoxumuu — hynoamenm
HAYYHBIX UCCTIE008AHUTL 6 300MEXHUN U 6emMePUHAPUL

YK 638.15:664.161.4

AHAJIN3 IUACTA3HOI'O YNCJIA OBPA3IIOB MEJIA
Asnamaxaposa H. P., Baprow T. B., Baprom A. B.

Hayunvle pyxosooumenu — bynax T. B., kano. xum. Hayk, 0oyeHm,
Ilooodyonasa O. B., kano. c.-x. Hayk, doyeHm,

Kosanéea H. B., kano. c.-x. Hayk, ooyenm

YO «benopycckasi Tocy1apcTBEHHas CETbCKOX03IMCTBEHHAS aKaIeMUs»,
r. 'opxu, Pecniy6imxa benapych

Men — 0JIMH U3 OCHOBHBIX MPOAYKTOB KHU3HEAEATEILHOCTH IUell, BBIpa-
OaThIBAGMBI MU M3 HEKTapa U COKa PacTeHHH, a TaK)Ke W3 BEILEeCTB, CO-
JIepIKALIUXCS B CIAJKUX BBIICIEHUSIX HEKOTOPBIX HACEKOMBIX U KHBOTHBIX.

HarypanbHblif Mex collepKHUT OKOJIO JiecsiTKa ()epMEHTOB, TIIABHBIMHU U3
KOTOPBIX SIBJISETCS MHBEpTas3a W JMacTa3a, OKCHJa3a, KaTana3a. DepMeHTH
TIOTIA/IAI0T B M€l €CTECTBEHHBIM 00pa30oM CO CIIOHOW ITYEIIOK.

Ponb epmeHTOB 3aKimodaeTcs B pacUICIUIEHUH CIOKHBIX MOJIEKYJ Ha
npoctsle. MHBepTasza paciierusier caxaposy Ha MOHOCAXapuabl: GpyKTo3y U
roKo3y. Jlnactasa oTBevaeT 3a pacllelIeHHe Kpaxmaa.

Bnaronaps Hanuuuio (pepMEHTOB, TAKMX KaK MHBEpPTa3a U OKCHa3a, MeJ
CHOCOOCTBYET NHIIEBAPEHHIO, MOJABIISIET POCT OAKTEPHUH U pa3BUTHE WH-
(bexiuii.

VYpoBeHb nUacTa3bl Mesia caM Mo ce0e He TaK BaXKEH VISl YeJIOBEKa: 110
CPaBHEHUIO C KOJIMYECTBOM JIUACTa3bl, BEIPAOATHIBAEMBIM OPTraHU3MOM de-
JIOBEKa, JOJIS 3TOT0 (pepMeHTa, IMOCTYIAIONIEr0 ¢ MEJIOM, HUYTOKHO Maja
(o marepuanam MHcTuTyTa HecnenoBanuii mena B . bpemene, I'epmanus).

JlnactazHoe YNCII0 MOXKET OBITh MCIOJIBb30BaHO KaK KOCBEHHBIN MOKa3a-
TeNb CPOKA XPaHEHUS WU HarpeBa MeAa. Y POBEHb AMACTa3HON aKTUBHOCTH
MeJia CHIXKaeTcs co BpeMeHeM. [Ipu Oosee BBICOKHMX TeMIeparypax XpaHe-
HUSI yPOBEHb JAMACTa3bl aJaeT ObIcTpee.

[To Bompocy O MPOMCXOXKIEHUH JUACTa3bl B MEAax MMEIOTCS HEOAWHa-
KOBBIE CYXICHHS.
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Cexnus 3. 3HadeHne 6noxuMun — QyHIaMEHT HayIHBIX HCCIIEIOBAHHI
B 300TCXHHUH U BETEPHHAPHU

I'ote (1914) cuutaet, uro (hepMEHTH B OCHOBHOM MOMNAJIAIOT B MEJ OT
I4eN ¥, BO3MOXHO, B HEOOJBLIOM KOJNMYECTBE W3 MbUIbIEL. Dunmnc
(1927) e Hanen amunassl B COJNEP)KUMOM MUILEBAPUTEILHOTO TPAKTA MU
U IpUIEpPKUBAETCS MHEHHUS, YTO BOIPOC O MPOHCXOXAECHUHM JHUACTa3bl B
MeZax OCTaeTCs OTKPBITBIM; OH CKJIOHEH CUMTaTh, YTO UCTOYHMK AHMACTa-
3bI — IBUIBLEBEIC 3epHa. YaHcemn U @puboph (1929) yctaHOBHIM MOIOKU-
TENbHYI0 KOPPENALUI0 MEXAY NUACTa3HOW aKTHUBHOCTBIO U COAEp)KaHHEM
TIBUTBLBI B MEAE U MPEATIONOXKHIN, YTO UCTOYHUKOM (PEPMEHTOB SBILIETCS
nbeutblia. OHAKO 3TH aBTOPBHI HE CMOTJIM IOIYYHUTh BBICOKYIO (hepMEHTa-
TUBHYIO aKTHUBHOCTB BBHITSDKKH U3 TBUTBIEL, Dure (1932), B mpOTHBOIIOIIO K-
HOCTbH JPYTHM HCCIIEJOBATEISIM, CIUTACT, YTO OCHOBHBIM MCTOYHUKOM JHa-
CTa3bl JIOJDKEH OBITh HEKTap, a IT4eNbl JO0OaBISIOT TOJIBKO HEOOINBIIYIO
yacTh ¢epmenta. bpayncaopd (1932) konebanusi AuacTa3bl B «CaXapHOM»
Meny OOBSCHSET BO3JIEHCTBHEM HECKOJBKHX (PAaKTOPOB, BKIIIOYAIOIIUX MO-
POy Mmuel, CHIIy CeMbHU, KOTOpBIE BIUSIOT Ha Ka4eCTBO MepepaboTKy 3amna-
coB kopMma. OH moJslaraer, 4To AMacTasa IoIagaeT B MeJx Kak W3 HeKTapa,
Tak u ot muen. [lo3nHee baprensc u @aytn (1933) He oOHapyXWIKM HUKa-
KOI 3aBUCHMOCTH MEX/y KOJMYECTBOM IBLIBIBI M COACPKaHUEM IUACTa3bl
U TIPEATIONOXKIIN, YTO BBICOKAs OKPYXKaIOIIasi TeMIIepaTypa BO3/ayxa sIBJIs-
eTcs TMPUYMHON HU3KOHM JHMAcTa3HON aKTHBHOCTH MenoB. Beiimep (1933)
paccuuTtai, 4yto ToJabko 1,5-2,5 % nuactasel momajgaeT u3 Hekrtapa, 0,25—
0,75 % — u3 TBUIBIBI, @ OCTAIBHOE KOJUYECTBO — OT myesl. AMMoH (1949)
Ha OCHOBAaHUM CXOJICTBA MEXAY IHACTAa30i Mela M HAIWYHMEM JHAcTa3bl B
«caxapHOM» MeJy 3aKIIOYHI, YTO HCTOYHUKOM JHACTA3bl ABIISIFOTCS TUYEITBI.
Punayno u op. (1973) uMeroT aHAOTHIHOE MHEHHE TI0 ATOMY BOIIPOCY.

CylecTByeT HECKOJIBKO METOMOB OINpEJeNeHHs IUAcTa3HOM aKTUBHO-
ctu. B Hamiell ctpane cTaHaapTU3UPOBaH MeToA ['0Te, OCHOBaHHBIH Ha CIIO-
coOHOCTH (hepMeHTa pacHICTIIATh KpaxMmall. AKTHBHOCTh JHAcTasbl BHIpa-
JKAeTCsI MACTa3HBIM YUCIIOM, T. €. YUCIOM MUJUTUIUTPOB 1%-HOTO pacTBO-
pUMOTro Kpaxmaja, KOTOPOe pas3jiaraeTcs 3a OAHWH 4ac aMIJIOJHTHYECKUMU
(depMeHTaMH, COAEPXKAIMMHUCS B OJHOM TpamMMe OEe3BOJHOIO BEIIEeCTBa
Mena. OIUH MIUUITMIIMTP pacTBOpa KpaxMmasia COOTBETCTBYET OJHOM AMHHU-
11 aKTUBHOCTH.

UyBCTBUTENBHOCTb AMACTa3bl K HAPEBAHUIO MO3BOJSET UCIOJIB30BATh
MoKa3aTeb JUACTa3HOTO YHCIIA ME/la B KaUeCTBE HHIUKATOPa €ro TEMIOBOM
o0pabotku. [Ipu HarpeBaHun GepMeHTHI U ApyTrue LEHHBIC TUETHYECKHUE U
sieyeOHbIe KOMITOHEHTHI MeJia pa3pyIIaloTCs.
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

Brusane TemmepaTypbl Ha WHAKTHBALMIO JHACTa3bl M3ydalld MHOTHE
uccnenoBatend. CorimacHo OONBIIMHCTBY COOOIICHUH, qUacTa3Has aKTHB-
HOCTh Me/la HauMHAeT CHIDKAThCS Yyke npu HarpeBanuu ero ao 40-50 °C,
mpu 60 °C u BeIme paspymeHue ¢pepMeHTa yckopsercs. Mmerotes Taxxke
CBEJICHUS], YTO JOJTOBPEMEHHOE XpaHEeHHe MeJa MPH HU3KUX TeMIepary-
pax, Kak 1 HarpeBaHue, CHIDKAET AUACTa3HOE YUCIIO.

IoxazaTenp AmacTa3HON aKTHBHOCTH BBEJCH B CTaHIAPTHI Ha MEI B
Haireit cTpaHe u 3a pybOexom. CormacHO TpeOOBaHUSIM AMACTa3HOE UHCIO
JIOJDKHO OBITH He MeHee 5 e, ['ore. 3HaueHHe MUACTA3HOTO YKCIA ISl pas-
HBIX PETHOHOB yKazaHo B mpezenax oT 5 mo 23 en. ['ote. Takue xonebanus
3HAYCHUH OOYCIIOBIICHBI PA3MTUIHBIMU MEIOHOCHBIMH YCIIOBHSAMU, IIOYBCH-
HBIMH, KJIMMAaTHICCKUMHU U IPYTUMU (pakTopamu.

UwncnoBoe 3HAUYCHHE MUACTA3HOTO YHCIAa B MeOaX 3aBUCHT OT MHOTHX
¢axropos. [To cooOmeHNsIM psima aBTOPOB, OOJBIIOE BIMSHUE HA HETO OKa-
3BIBAIOT MOPOJHBIC OCOOCHHOCTH MYesl. Tak, B COOTBETCTBHU C JaHHBIMHU
. banwxekaca (1974), Men, MONY4eHHBIH OT MECTHBIX MMUEN, OTINYAeTCS
OT MEIOB KaBKa3CKUX, YKPAWHCKUX M UTAIBIHCKHUX YNl HE TOJBKO IIBE-
TOM, apOMAaTOM, BKYCOM, HO U PAAOM (DPU3MKO-XUMHUUYECKUX TOKa3aTeseH, B
TOM 4HCJIe 3HAUEHHWEM JUACTA3HOTO YHCIa, KOTOPOE B MEJE OT MECTHBIX
maen Opwio Gonbmie Ha 2,6-9,0 en. [ote. [lo MHeHHIO aBTOpa, Pa3IUdUs B
COCTaBe W CBOMCTBaxX Mejaa MOJY4aloTCs B Pe3yJabTaTe TOTO, YTO ITYEIIbI
Pa3HBIX TIOPOJ MPEANOYUTAIOT MOCEIATh Pa3InIHbIE PACTEHHUS U YTO KaxkK-
Jast TOpoJIa IMEET CBOKO CITEIM(UKY B mmepepaboTke HEKTapa.

HUccrenoBanus mpoBeieHB! Ha Kadeape XUMUH B CTYJCHUSCKON HAYTIHO-
HCCIIeIOBATENICKOM JJaA0OpaTOPUU XUMUIECKOTO aHanm3a «CIeKTpy.

B xadecTBe 00BekTa UCCIeTOBaHHUN BHIOpPAaHBI YeThIpe 00pa3ia myeiu-
Horo mezaa 2014 r.: momudIopHBIH, parcoBbIi, TPEYNIITHBIA 1 MaCKHUI.

Jlis mpoBeneHus aHanu3a B pooupky B3smu 10 M 1%-Horo pacTBopa
kpaxmaina, 1 mu 0,6%-Horo pactBopa conu 1 11 M1 Boabl, B 3Ty CMeCh J0-
6aBuin 9 M purotroBiieHHOro 10%-HOro pacTBOopa Meia M MOCTaBHIU Ha
BO/AHYIO OaHIO Tipu Temnepatype 40° B TedeHue daca. 3aTeM Imocie OBICT-
pOTO OXJNAXKACHHS TOOABHIIM C MMOMOIIBIO MUTIETKU 1—2 KAy uoja u me-
pememanu coaep:kumoe. JKUIKOCTH B MPOOHMPKaX OKPACHIUCH B Pa3iny-
HBIE [IBETA — OT CHHETO JI0 KeNTOoro (puc. 1).

206



Cexnus 3. 3HadeHne 6noxuMun — QyHIaMEHT HayIHBIX HCCIIEIOBAHHI
B 300TCXHHMH M BETEPHHAPHU

Puc. 1. Onpenenenue qMacTa3HoOro 4uciia Mena

[To pe3ynbTataM ombITa parcoBbI MeJ OKpalleH B CUHMM LIBET W AHa-
CTa3HOe 4ucio paBHo 5,8 exunuil [ote (puc. 2).

Puc. 2. Inacta3Hoe 4ucio ucciegyeMbIX 00pa3noB Meaa

Jluacra3Hasi akTUBHOCTH NMOJIMGIOPHOTO MeZa OblIa BBILIE M UMea Mo-
kazatenb 11,7 exuann. OOpa3ubl Maiickoro M IPEYMIIHOTO MeJa XapakTe-
PH30BAINCH OJMHAKOBOM aKTHUBHOCTBHIO aMMJIOINTHYECKUX (EPMEHTOB B
OTHOCHTENBHBIX eanHuLax ['ote (23-28).

JlaHHBIE MCCIEOBaHMS MTOKA3alM, YTO MEJ BO BCEX OOpaslax sBIseTcs
JIOCTaTOYHO KadecTBeHHbIM. Ho Omosiormyeckoil akTMBHOCTBIO 00JagaroT
TOJIBKO ITPOOBI MaliCKOro ¥ rpeuumHoro Mena coopa 2014 roxa.

D10 00BSCHAETCA TEM, YTO AMACTA3HOE YUCIO 3aBHCHT OT MECTHOCTH,
Ha KOTOpoil Obul coOpan Mmexn. CymiecTByeT OmIpeaesicHHAs 3aKOHOMeEp-
HOCTB: 4eM B 0oiee CypOBBIX KIMMATHYECKHX YCIOBHUSIX XHUBYT ITYEIBI U
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

94eM MPOJOIDKUTENbHee IIEPUO 3UMOBKH, TEM Mell MMeeT OONbIIy0 OnoIo-
THYECKYIO aKTHBHOCTB, OoJblIee AuacTazHoe uucio. Kpome Toro, nnacras-
HOE YHCIIO 3aBUCUT OT BHJA PACTEHHH, C KOTOPBIX COOpaH HEKTap.

VK 636.087.7:[636:636.5:639.3]

AHAJIN3 CBOMCTB KOPMOBOM JJOBABKH «IIAMAKC»
VIS "AKUBOTHBIX, ITUILL U PbIb

AabxoBuk U., Ba6ok B. C.

Hayunwuii pyxosooumens — Ceones K. B., kano. xum. Hayk

YO «benopycckas rocyJapCTBEHHAs CEIIbCKOX03IMCTBEHHAS aKaJAeMUsI»,
r. ['opku, Pecriybimka benapycs

[TonHOUIEHHOE KOPMIICHHE SBISIETCSI OJHHM M3 BaKHEHIHMX (DaKTOpOB
BO3/ICHCTBUS BHEIIHUX YCJIOBHH CpeIbl HA OPraHM3M B IIPOSIBICHUH T'CHE-
THUYECKOTO MOTEHIMAajIa MPOAYKTUBHOCTH JKUBOTHBIX, IITUI] U pbIO. B yero-
BUSIX pedopM B CTpaHe, JOPOTOBU3HBI KOPMOB, YHEPTOPECYPCOB, 000pYy10-
BaHMs 110 00ECTIEYEHHI0 KOPMaMH U HETIOJHOIIEHHOCTBIO MOCIIEIHUX BBHIY
HEJIOCTaTKa ChIPbs M3bICKAHUE, OL[EHKA M MCIOJIb30BAHUE MECTHBIX KOPMO-
BbIX MCTOYHUKOB M HETPAJMIMOHHBIX KOMIIOHEHTOB B HACTOSIIEE BpeMs
CTaJIo BeChMa akTyanbHbIM [ 1, 2].

ITpu cbananCcUpOBAaHHOM NMUTAHUU OTPEOHOCTD KUBOTHBIX, IITHIL U PBIO
yJIOBJIETBOPSIETCSI B HEOOXOJIMMBIX IMUTATENBHBIX BELIECTBAX, CO3JAIOTCS
YCIIOBUS JUII HOPMAJIEHOTO OOMEHa BEIIECTB B OpraHU3Me, 00ecednBaeTcs
BBICOKAsl NPOJYKTHBHOCTh NMpH 3(P(eKTHBHONW KOHBEPCHHM KOPMOB M Hau-
MEHBIINX MX 3aTpaTax Ha NPHU3BOACTBO EIMHUIIBI NPOIYKIMH. B cBsi3m ¢
AeuIMTOM KOPMOB, OCOOEHHO OEJKOBBIX, M KOMIUIEKCA BHUTAMHHHO-
MHUHEPAIbHBIX JOOABOK MHOTHE Y4YEHbIE COBMECTHO C IIPaKTHKaMH-
KMBOTHOBOJIaMH Pa0OTAIOT HaJl U3BICKAHUEM ITyTeH pelIeHuns 3TONH BaKHOM
poOIIeMEI.

AHajM3 CUTYyaluu 3a TOCJeIHHE TOJ(bl CBUACTENLCTBYET O Upe3BbIYaii-
HOW HEeCTaOMJILHOCTH MCTOYHUKOB ChIPbS JJIsl OSIIKOBBIX KOPMOB, OCOOCHHO
peiOHON Myku. IleHbl Ha Hee BO BceM mupe noanumarorcs [1, 3]. TTomo6-
HYI0 TEHJCHILUIO UMEET M IIeHa Ha COEBBbIH HIPOT. Bce 3TO HACTOSATENHHO
TpeOyeT IOHMCKOB HETPAIMLHOHHBIX CHOCOOOB MNONyYeHHs OCNKOBBIX M
SHEPreTHYECKUX PECYPCOB.
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HeTpaaunmoHHBIMU MOXKHO Ha3BaTb T€ KOPMOBBIE CPEACTBA, KOTOpHIE
JI0 CUX MOp HE HCIOJb30BAlNCh B CEJILCKOXO3sHCTBeHHON mpakTuxe. He-
TPaIMLIMOHHBIMU KOPMOBBIMH CPEICTBAMH CJIEIYeT TaKXKe CUMTaTb M Te
O0OOYHBIE MPOJYKTHI CEBLCKOXO3SHCTBEHHOIO U IPOMBIIIICHHOTO MPOU3-
BOJICTBa, KOTOpBIE 00J1ajal0T OMOTeHHBIMHU CBOICTBaMH, HO BMECTE C TEM
YPE3BBIYANHO 3arpsA3HAIOT OKpYyXKaromlylo cpexy. IloGodHble NPORYKTHI
OMOTEHHOTO XapaKTepa JOJDKHBI IIOCTABIIATh CHIPHE M SHEPTHIO TS TPOU3-
BOJICTBa HOBBIX MPOIYKTOB [3].

N300peTeHre OTHOCHTCS K TIPOU3BOJICTBY KOPMOBBIX 100aBOK JUIS pas-
JIMYHBIX XUBOTHBIX, NTHIl U PbI0. bHonornueckn akTUBHAS KOPMOBAsl J10-
0aBKa ISl )KUBOTHBIX, NITHIl ¥ PHIO COJCPKUT LIEOJIHUT B COCTABE CTAHAAPT-
HoOro paruoHa. IIpu 3ToM B KadecTBE LIEOJIUTAa OHA COJCPIKUT NperBapH-
TEJILHO M3TOTOBJIICHHBIE (PpaKIMU M3 LEOJIHTA: MBUIEBYIO (ppakuuio pazme-
pom uactuir 0,001-0,014 MM, nbuteByto Gpakiuo pazmepom yactui 0,014—
0,3 MM, rpaHynMpoBaHHYIO (pakiuioo pazMepom uactur 0,3—-1,0 MM mpu
CJIE/IyIOIIEM COOTHOLICHUH, Mac.%: IblaeBasi Qpakiys pazMepoM YacTHI
0,001-0,014 mm — 1,0-85,0, mbuteBast ppakuusi pazmepom uvactuil 0,014—
0,3 MM, — 1,0-80,0, rpanynupoBanHas (paxius pasmepom vactur 0,3—
1,0 mm — 1,0-50,0.

Kpome Toro, Omosornueckn akTHBHAasi KOPMOBas J00aBKa MOXET J10-
MOJHUTENBHO COJEPIKATH ANEMEHTAPHYIO cepy B KonuuecTBe 15-20 mac.%,
WIN METHOHWH B KoindecTBe 3—5 Mac.%, WIN pacTUTEIBLHOE CBIPHE, BBI-
OpaHHOE€ M3 TPYMIBL: OTPYOU MIIEHUYHBIE, MOPCKHUE BOJOPOCIH, OBEC, Yara,
3apOJIBIIIN MIIEHUIIBI, CYXOH AKCTPAKT BUHOTPAAa, TOJOKHO OBCSHOE, TITI0-
TEH KyKypy3HBIH B KoiuuecTBe 1—5 Mac.%, uian mpoOHOTHK, COCTOSIINN U3
JIAKTYJI03bl, B KoiudecTBe 3—5 mac.%. Mcmonp3oBaHne m300peTeHHs Io-
3BOJIUT TMOBBICUTH I(PPEKTUBHOCTh OUYUCTKH OPraHM3Ma OT TOKCHYHBIX Be-
IIECTB, 3@ CUET YBEJIMYCHHUS COPOIMOHHBIX CBOMCTB KOPMOBOW TOOABKH, a
TAK)KE TIOBBICUTH ITPOyKTUBHOCTb )KUBOTHBIX, NTHIL ¥ PHIO.

W3BecTHa KopMmoBasi j00aBKa JUIsl )KMBOTHBIX, COJIEpIKaIliasi IEOJIUT U
JIEMEHTApHYIO cepy. B kadecTBe neonnra B 100aBKe HCIOJIB3YIOT KIMHOTI-
THJIOJIUT TIPH CJIC/TYIOIIEM COOTHOIIEHHH KOMITOHEHTOB, Mac.%: KJIMHOIITH-
nomut 87-89, cepa 11-13. M300peTeHne Mo3BOJSIET YBEIHMUUTh PE3UCTCHT-
HOCTh OpraHu3Ma >KHMBOTHOTO, SHIIEHOCKOCTh IITHIBL, CPEIHECYTOUHBII
npuBec (Ha 25-30 %). OaHako maHHAss KOpMOBas 100aBKa qoporas n3-3a
BBICOKOW CTOMMOCTH 3JIEMEHTAPHOMU CEPBI.

W3BecTtHa KopMoBast gobaBka «llamakc+» Ui )KUBOTHBIX, NITUIl U PHIO,
coJeprkalasi B KauecTBE LEOINTA KIMHONTIIONUT U JIEMEHTAPHYIO CEepy
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IIPH CIIEAYIOMIEM COOTHOIICHWH KOMITOHEHTOB, Mac.%: KIMHONTHIIONHAT —
90-94; smemenrapnas cepa — 6-10. YMeHpIIeHHEe comep’kaHHS CEpbl B
KOpPMOBOW H00aBKe, HE BBI3BIBAs M3MCHEHUH PE3UCTEHTHOCTH WU TMPOAYK-
TUBHOCTH JKMBOTHBIX, NITHI] U PHIO, MPUBOAWT K yMEHBIICHHIO ee cebe-
croumoctu Ha 10 %[3].

Hawubonee 01M3KOI MO0 TEXHUYECKOH CYNTHOCTH M JOCTHIAaEMOMY pe-
3yIbTaTy K MpeajaraeMoMy H300pETeHUIO SIBISIETCS KOpMOBas 100aBKa
«llamakc-M» [uist )KMBOTHBIX, NITHIL U PBIO, COJEpIKaIIasi IIEOJIUT U DIIEMEH-
TapHylo cepy. JlomoJHUTEeIbHO B KOPMOBYIO JI00aBKY BBEACHO CEpOCOJiep-
Kallee BEIIeCTBO, HAIPHUMEP METHOHMH. YKa3aHHbIE KOMIIOHEHTHI B KOP-
MOBOH J00aBKe coIepIKaTcs MPH CICTYIONEM COOTHOIIIEHHH KOMITOHCHTOB,
Mac.%: meomut — 90-99,3; snemenTtapHas cepa — 0,5-8; cepocomeprkariee
BemiecTBo, HanmpuMmep MeTnoHHH, — 0,2-2. IlpeanmoxxeHHass KOpMoOBas I10-
0aBKa MMO3BOJISCT MOBBICUTH POTYKTHBHOCTD YKHBOTHBIX, IITHIL M PHIO.

Pemraemas mpemmaraeMbiM H300pETCHAEM 3aada W OXKHUIACMBIH TEXHU-
YEeCKH pe3ynbTaT 3aKIOYalOTCs B pa3padOTKe OMOJOTHYSCKH aKTHBHOM
KOPMOBO# J00aBKHM JUIsSl )KMBOTHBIX, NTHI U PBIO 1Jisl mOBbIEHUsT d(dek-
TUBHOCTH BBIIIEYKa3aHHOW KOPMOBOI J100aBKM 3a CUET YBEJIMYCHHUS ee
COpOIIMOHHBIX CBOWCTB M BBIXOJIAa TOKCHYHBIX BEIIECTB M3 JKEJYJOYHO-
KHIIEYHOTI'O TPAKTa Ha MOPSJIOK 10 CPABHEHHIO C MPOTOTHUIIOM. [loBbINIeHHE
9 PEKTUBHOCTH OYUCTKH OPraHU3Ma OT TOKCHYHBIX BELIECTB IPUBOAUT K
CYIIECTBEHHOMY (10 ABYX pa3) pOCTY MPOTYKTHBHOCTH KUBOTHBIX, IITHI] U
PBIO IO CPABHEHUIO C TIPOTOTHUIIOM.

PesynbraTel nccnenoBaHus MOKa3alH, YTO Y TEJST, Kyp U PBIO, TOIY-
YaBIIUX 3asBICHHYI0 OWOJIOTHYECKH aKTHBHYI KOPMOBYIO I00aBKy, Ha
TIOPSIIOK ITOBBIIIAETCS MPOJTYKTUBHOCTD KHMBOTHBIX, ITUI] M PBIO 1O CpaB-
HEHHIO C TIPOTOTHIIOM.

Takum oOpa3om, pa3paboTaHHas OUOJOTHYECKH AKTHBHAs KOPMOBas
nobaBKa st JKHBOTHBIX, TITHI] M PBIO 00J1a/1aeT MOBBIIIEHHON () (EeKTHBHO-
CTHIO 32 CYET YBEJIMUYCHHS €€ COPOLIMOHHBIX CBOHCTB M BBIX0JIa TOKCHYHBIX
BEIIECTB M3 HKENIYIO0YHO-KHUIIEYHOTO TPAKTa, B PE3yJbTaTe Yero CyIecT-
BEHHO (J10 /IByX pa3) BO3pacTaeT MpPOJYyKTUBHOCTb JKMBOTHBIX, IITHIL ¥ PHIO
10 CPaBHEHHIO C poToTUIiom [2, 3].

JleueGHble cBolicTBa llamakca CBsI3aHBI C peryaMpoBaHHEM OOMeHa Be-
IIECTB U OOYCJIOBJEHBI TEM, YTO LIEOJHT SBIISIETCS MOIIHBIM COPOEHTOM,
HOHOOOMEHHHMKOM M KaTaJn3aTOpoM, a cepa CrocoOCTBYIOT CHHTE3Y B Op-
raHu3Me psijla aMUHOKHMCIIOT. [Ipemapar ykpemisieT HMMYHHYIO CHCTEMY,
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HOpPMaJIM3yeT MHHEpPAIbHBII OOMEH, peryjiaupyer paboTy KellyJO4HO-
KUIIEYHOT'O TPaKTa, BHIBOAMT M3 OpraHM3Ma BPEIHBIC BelecTBa (TsKeNble
METaJlJIbl, HUTPUTHI, HUTPAThl, MUKOTOKCHUHBI, PaJHOHYKIUABI U JApYTue
TOKCHHBI), IIOBBIILIAET IIPOAYKTHBHOCTb.

TakuM 00pa3oM, HCIIOJIB30BAHHE HOBBIX HETPAIUIMOHHBIX KOPMOB,
yMeJloe IpUMEHEHHEe OHOJOTHYECKH aKTUBHBIX BEIIECTB (aHTHOKCHIAHTOB,
(epMEHTHBIX IPETapaToB) W APYTHX NPHUEMOB SBISIETCS Hambojee IeHcT-
BCHHBIM ITyTEM IOBBIMECHUA Y(P()EKTHBHOCTH HCIIOIB30BAHHA U SKOHOMHHU
KOPMOB.
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SANYHAS TPOAYKTUBHOCTDB KYP-HECYUHIEK PA3HBIX
T'EHOTHUIIOB B OAO «COJIUT'OPCKAS ITUHHE®ABPUKA»
BacbkoBa M. C., Auucosa O. H.

Hayunwiii pyxosooumens — lonuna /. C., kano. c.-x. Hayx, 0oyeHm

YO «benopycckas TOCyJapCTBEHHAS CETbCKOXO03IMCTBCHHAS aKaIeMUs,
r. lopku, Pecriy6nika benapych

B yBenuuyeHuM mNpOU3BOJACTBA MPOIYKTOB >KUBOTHOBOJCTBA BaKHASI
POJIb OTBOJMTCS NTUICBOJCTBY KaK OTPACIH, CIIOCOOHOW 00eCIeynTh Hau-
OoJiee OBICTPBIN POCT MPOU3BOJCTBA IICHHBIX IPOIYKTOB MUTAHUS JJIS de-
JIOBEKa NMPU HAMMEHBIINX MO CPABHEHUIO C APYTMMH OTPACsIMU KUBOTHO-
BOJICTBA 3aTpaTax KOPMOB, CPEJCTB U TPyJa Ha €AUHUILY MPOTYKIIHH.

[ItunieBoACTBO SABJSIETCS OAHOW W3 HamboJiee KPYIHBIX OTpacien K-
BOTHOBOJICTBA B Halllell cTpaHe. 3ajaveil NTUIIEBOCTBA SIBISIETCS pa3Bere-
HHE€ Pa3IMYHBIX BHUJIOB CEJIbCKOXO3IMCTBEHHOM MNTHIIBI ISl TPOU3BOJICTBA
BBICOKOITUTATENBHBIX TPOAYKTOB (SIUIl ¥ MsICA) U YIOBIECTBOPECHUS UMH T10-
TpeOHOCTEH HACEIICHHUS.
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B nrumeBoncTBe BBIACTSAIOT CIEAYIOMHE ITONOTPACTH: KypPOBOJCTBO;
YTKOBOJCTBO; TYCEBOJCTBO; HHICHKOBOJICTBO; IIECAPKOBOICTBO; MIEpEMeIo-
BOJICTBO; TOyOeBOACTBO. [IOCTOSIHHO yBETMYMBACTCS CIIPOC HA TPOIYK-
LU0 IITUIIEBOJCTBA, TaK KaK IPOIYKTHI 3TOH OTPaciIH 001aJaroT XOPOIIHMHU
BKYCOBBIMH Kau€CTBaMHU, SIBJISIFOTCSI OMOJIOTUYECKU TOJHOLIEHHBIMHU, 3aTpa-
THl Ha MPOU3BOJCTBO €IWHUIBI MPOAYKIHUU B MTULEBOACTBE 3HAYUTEIHHO
HIDKE, YeM B IPYTUX OTPACISIX )KUBOTHOBOJICTBA.

Ilenpto uccnenOBaHUS SBISIOCH HM3YYEHHE SIMYHOW IMPOAYKTUBHOCTH
Kyp-HecyIlleK pa3HbIX I'eHOTHHOB. McciemoBaHue NMpOBOAMIOCH C Mapra
2014 nmo sHBapp 2015 rona. Mcnons3oBano 1600 rogos Kyp-HeCyIeK pas-
HBIX TEHOTHIIOB: Kpocc «Xaiicekc Oembrit»y — 800 ronoB; kpocc «Xaiicekc
kopuuHeBblit» — 800 romnos. Pa3meriena nruna B AByx nrudHukax (Ne 6,
Ne8). B paboTe HCMONB30BAIUCh JAHHBIC MEPBUYHOIO 300TEXHHYECKOTO
ydera ¥ cOOCTBEHHBIE HccienoBaHus. JlaHHble 00paboTaHBI HA KOMIIBIOTE-
P€ C UCTIONB30BaHIEM CTaHAAPTHHIX MPOTPAMM.

Ha mepBom 3Tamne wmccineqoBaHUi M3ydaid OCHOBHBIE MOKA3aTENH IIPO-
JTYKTUBHOCTH Kyp-HECYIIIEK pa3HBIX KPOCCOB 3a 2 MOCIIeIHUX To/1a.

AHanu3upys AaHHbIE TaOn. 1, MOXXHO cIenaTh BBIBOJ, YTO MOKa3aTelIu
koneOutoTes mo roxam. Tak, morosjoBee NTUilsl B 2014 rony yBenIHIMiIoch
Ha 11 %. SieHOCKOCTh Ha CPETHIOI HECYIIKY TakK)Ke YBEIUYHIACh U CO-
craBmia B 2014 roxy 321 npotus 309 mt. B 2013 rogy. YMmensmmiacs co-
XpaHHOCTH Ha 1 %, a MPOICHT BEIOPAKOBKH NITHUIIBI YBEIMYUIICS U COCTABILI
15,2. Pacxoxa kopmoB coctaBuil B 2014 roay 149 k.en. na 1000 stung npotus
148 x.ex. na 1000 stuu B 2013 rony.

Ta6numna 1. OcHOBHBIE MOKa3aTeIH MPOAYKTHBHOCTH Kyp — HeCyleK

ITokazaTenn T"oapl

2013 2014
O0111€e€e MOroJI0BLE, THIC. TOI 808 886
STATICHOCKOCTD, IIT. 309 321
CoxpaHHOCTB, % 98 97
Bribpakoska, % 13,3 15,2
TTanex, % 0,5 0,7
Pacxon kopmoB ua 1000 siu, K.ef1. 148 149

Ha ntunedaOpuke pa3BomsiT Kyp IBYX KpPOCCOB: «XaWceKkc Oemblit» n
«Xaiicekc KOpHYHEBBIH». B Tabi. 2 npencraBieHa reHOTHITMYECKAsT Xapak-
TEPUCTHKA Kyp-HECYIIIEK.
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Tabnuna 2. leHOTHNHYeCKast XapaKTEPHCTHKA KypP-HecyIIeK

Kpoccbt
TTokazaTenu = = = = Bcero
«Xaiicekc Oenblii» | «XailiceKe KOPHYHEBBII
IloronoBbe, THIC. TOJ. 489 397 886
ITorosioBbe, % 56 44 100

AHanmu3upys AaHHBE Ta0l. 2, BUANM, 9TO Ha ntunedadpuke «Coxurop-
cKas» ToroyoBee Xaiicekca Genmoro cocramisieT 56 %, a Xaiicekca KOpH-
HeBoro — 44 %.

Hcxons U3 3T0ro, TPETHUM 3TAloM OBIJIO UCCIIEAOBaHHUE POIYKTUBHBIX
Ka4yecTB Kyp-HECYIIeK Pa3HbIX TeHOTHUIIOB.

Ta6nuna 3. IpoAyKTHBHOCTH Kyp-HecylIeK Pa3HbIX F¢eHOTHIIOB

Kpocchl kyp
Tloka3arenu «Xaticekc Oe- «Xalicekc KOPUUHEBBII
JIBIIAY
800

[[TorosioBke, ToOJI. 800
ICpenusiss ssIIEHOCKOCTb 3a 42 HeA. Ha cpel-
HIOIO HECYIIIKY, IIT. 320 312
ICpenmsist SIALIEHOCKOCTD HAa HAYAIBHYIO HECYIII-
Ky, IIT. 308 302
[Bo3pacT IOCTHXCHWsST WHTEHCHUBHOCTH Ssiille-
Kmagku 50 %, Hen. 21 21
[k siteknanku, % 97,4 90
[Bo3pacT IOCTHXEHWsST WHTEHCHUBHOCTH Ssiflle-
KJTaKK, HEJT. 27 29
IMHTEHCHBHOCTS stiiieknaaku B 42 nen., % 93,6 90,4
IPacxon kopmoB Ha 1000 siv, K.ex. 148 149

W3 maHHBIX TaOy. 3 BUIHO, YTO CPENHsS SIMIIEHOCKOCTh 3a 42 Hen y
Kpocca «Xaiicekc Oenpblii» coctaBwia 320 s, a SIMIIEGHOCKOCTh Kpocca
«Xaiicekc KOpUYHEBBI» MeHblle — 312 sui. CpenHss sWIIEHOCKOCTh Ha
HadaJbHYIO HECYIIKY y «Xaiicekca 6emoro» — 308 sum, a y «Xalicekca Ko-
puuHeBoro» — 302 siina. Bo3pact nocTuxeHnss HHTEHCUBHOCTH sIHIIEKIIa-
ku 50 % y 00oux KpoccoB 0JIMHAKOB M cocTaBisieT 149 nueii. Bo3pact noc-
TH)KEHMs] MHTEHCHBHOCTH SIMLIEKIIaNKK y «Xalicekca Oenoro» — 27 Hen, a 'y
«Xalicekca kKopuuHeBoro» — 29 Hes. IHTeHCUBHOCTD sILIEKIaKU B 42 HeJ
cocrasisieT 93,6 % u 90,4 % cootBercTBeHHO. Pacxon kopmoB Ha 1000 smiy
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y «Xaiicekca Oemoro» — 148 k.em., a y «Xalicekca KOPHYHEBOTO» —
149 k.en.

B ycnoBusix mpoMBINUICHHOW TEXHOJIOTUHM HPOU3BOJACTBA MUIIEBBIX S
MIPOXYKTUBHOCTE NTHIBI HA 90 % ompenensercs ycIoBUSAMHU COACP)KaHUSA 1
KOpMJIeHHs U Tojbko Ha 10 % renermdeckumu npusHakamu. Ha opranusm
NTHIBI OKA3bIBAIOT BIHMSHUE TeMIleparypa, ABHKEHHE BO3/yXa, OTHOCH-
TeNbHas BIAXKHOCTh, OCBELICHHOCTh MOMELICHUH, HaIN4YKe MbUTH, BPEIHBIX
ra3oB U MUKPOOPTaHU3MOB B BO3YyXE.

HecmoTpss Ha Ooibllioe pa3HOOOpasue IMoKa3aTeiel IMHIICBBIX SIHII
IJIaBHBIMH U3 HHX SBJISETCA MX Macca. Macca SuIl 3aBUCUT OT T€HOTHIIA.
KopuareBsiit kpocc mMeeT Ooyiee BBICOKYIO Maccy sifna (65,1 1), a macca
suL y «Xakicekca Oemoro» MeHBbIIIe M COCTABIISIET B cpeHeM 63,4 T.

AHanu3 KaTeropmil SUI MOKa3aJ, 4YTO M3 OOIIEro KOJMYEeCTBAa SUI]
6omnbine Beero (56,1 %) otHocuTes k kateropuu -1 u tombko 7,3 % — K
kateropuu J[-2. 'eHOTHIT OKa3bIBaeT BIMSHHE Ha KaTETOPHIO SHI[: TaK, OT
Kyp Kpocca «Xaicekc KOpuaHeBbIi» 51,4 % suI] OTHOCATCS K BBICIIMM U
O0TOOPHBIM 1 TOJIBKO 2,3 % — K kareropuu /1-2, y «Xaiicekca 0e0ro» Tojb-
ko 21,7 % otHocutcs k kareropuu I-B u JI-O. Ho He3aBUCUMO OT T€HOTH-
1a GOJIBIIEHCTBO MOJYYEHHBIX Ul OTHOCUTCS K Karteropun J1-1.

V]IK 636.22/.28.034:575.22

MOJIOYHASA ITPOAYKTUBHOCTDb KOPOB PA3HBIX
TEHOTHUIIOB B OAO «YPEUCKHI» JJIOBAHCKOI'O PAHOHA
MHWHCKOM OBJIACTH

Bpyo6aesckas B. 1.

Hayunwiii pykosooumens — lonuna /. C., kauo. c.-x. nayx, Ooyeum

YO «benopycckas TocyJapCTBEHHAS CEITBCKOX03IMCTBEHHAS aKaJIeMUs,

r. 'opku, Pecniy6nuka benapychb

Momno9HOe CKOTOBOJICTBO JUIS X03siCTB Pecmybnuku benapyce sBiser-
Csl OJTHOM M3 OCHOBHBIX OTpacCiel CelbCcKoro xo3sicTBa. OT €ro COCTOSHUS
3aBUCHUT HE TOJBKO OJarocoCTosTHIE KOHKPETHOTO XO3sIMCTBa, HO U peciry0-
JINKH B IICJIOM.

Ha coBpemeHHOM 3Tane 3KOHOMHYECKOTO Pa3BUTHUSI CTPAHBI OTEUECT-
BEHHOE MOJIOYHOE YKHBOTHOBOJICTBO, YTOOBI OBITh KOHKYPEHTOCIIOCOOHBIM
U peHTaOENIbHBIM U O0CCIEYMBATH IPOIOBOJIBCTBCHHYIO HE3aBHCHMOCTH
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CTpaHBbl, JOJDKHO OCHOBBIBAThCA HA BBICOKOIIPOAYKTUBHOM IOTOJIOBBE JKH-
BOTHBIX. [IOBBINIEHNE NMPOIYKTUBHOCTU HEPA3PHIBHO CBA3aHO C IKOHOMH-
Kol mpousBojacTBa. OmaTa KopMa MOJIOYHOH NMPOJYKTUBHOCTH HAaXOJUTCS
B IIPSIMOM 3aBUCUMOCTH OT BEJIUUYUHBI yA0eB [27].

C y4eroM OO0JIBIIOrO 3HAUSHHSI MOJIOYHOTO CKOTOBOJICTBA JUISI HAPOJHO-
ro X034KiCTBa BaXXHOM 3aJayeil ABIAETCS NMOCTOSHHOE YBEIUYEHUE MPOU3-
BOJICTBA MPOIYKIMH, 9TO HEOOXOANMO TAKXKE JUIA MPEAOTBPALICHUS 3aBH-
CHMOCTH OT APYTUX CTPaH B 00ECIIEYCHHOCTH POIOBOIBECTBUEM [19].

OCHOBO, oTpeAemsIonel Ka4eCTBO )KUBOTHBIX, SIBIISIETCS MX T€HETHYIE-
CKHM 00YCIIOBJICHHBIH YyPOBEHb XO3IHCTBEHHO ITOJIE3HBIX IIPU3HAKOB, a Kade-
CTBO MOMNYJISILUU 3aKIIIOYAETCS] B YCTOMUMBOM UX HacaeayeMocTH [26].

Oco0eHHOCTH TUIEMEHHOTO Jiefla B HACTOsIIee BPeMs, IOMUMO IIEHTpa-
JIM3allMM €r0 BEICHMs B HOBBIX OPraHW3allMOHHBIX (opMax, xapaKTepusy-
IOTCSL BO3POCIIEH CIIOXKHOCTBIO 300T€XHHYECKUX MPUEMOB, KOTOPBIMH He-
00XOIMMO TOJIB30BATHCS CENIEKIIMOHEPY, YTOOBI 00ECTIeunTh yCTONUUBBIi
IIporpecc B yIy4IIEHHH HOPOJ.

Haubosnee 3ppeKTUBHBIM METOIOM OBICTPOI0 W3MEHEHHUS HACIICACTBEH-
HBIX TPHU3HAKOB JKMBOTHOTO SBJsieTCS ckpemuBaHue. OHO BeieT K obora-
IIEHHIO U PaCHINPEHHIO HACIIEICTBEHHOW OCHOBBI )KUBOTHOTO.

B xo3siictBax PecryOnmkm bemapych ¢ 1eTbi0 MOBBIICHHST MOJIOYHOM
MIPOJYKTUBHOCTH OEJIOPYCCKOTO YEPHO-TIECTPOTO CKOTa HCIIONB3YIOT Ce-
JIEKIIMOHHBIN MaTepHal TOJIIITHHCKUX OBIKOB-TIPOM3BOANTEIICH.

Ilenbro uccnenoBaHuil SIBUIOCh U3yUYEHUE MOJIOYHON IPOAYKTUBHOCTH
KOpOB pa3HbIX TeHoTHNoB B OAO «Ypeuckuin» JlrobaHckoro paitona MuH-
CKOM 00J1aCTH.

Marepuanom Uil MCCIENOBAaHUHN SBIANIOCH MoHHOE cTano kopoB OAO
«Ypeuckuity JlrobaHCKOTO palioHa, PACIONIOKEHHOE Ha TPEeX MOJOYHO-
TOBapHBIX (hepMax U OHOH (epMe 1o ropamuBanuio U otkopmy KPC.

XapakTepuCcTUKa BOCIPOU3BOAUTENBHBIX U IPOAYKTUBHBIX Ka4e€CTB MO-
JIOYHOT'O CTaja MPOBOJUIACH HA OCHOBAHUU MEPBUUYHBIX JaHHBIX U FOJOBBIX
oryeroB. COOCTBEHHBIE HCCIEOBAHMS OBUIM TNPOBEAECHB Ha MOJIOYHOM
KOMIUIeKce B T. I. Ypeube. Mcnonbs3zoBaHo 1223 xopoBbl JOMHOIO cTazua
Pa3HBIX TEHOTUIIOB, C 3aKOHYEHHOH TaKTaluei.

ConeprxaHue KOpOB Ha KOMILIEKce OecrIpuBI3HO-00KCOBOE.

Ha mepBomM 3tane ncciienoBaHus ObUT MPOM3BENEH aHANN3 JaHHBIX, Xa-
PAKTEpU3YIOMNX NPOLYKTUBHBIE M BOCHPOM3BOJUTENIBHBIC KadeCTBA MO-
J049HOrO craja (tabi. 1).

215



11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

Ta6nuna 1. IIpogykTHBHbIE H BOCHPOH3BOIHTEIbHbIE KA4eCTBA KOPOB

En. Tozbt

Hoxasarexn . 2013 2014
CpeziHee NOrooBbe KOPOB roJI. 1215 1223
Y10ii Ha OJJHY KOPOBY KT 4004 3563
Beixon tessat Ha 100 kopoB % 64 59
MHpuekc oceMeHeHns 2,3 2,4
TIpono/mKUTENEHOCTD CepBUC-TIEPHOIA JTH. 90 70
IIporeHT BBO/IA IEPBOTEIOK % 106 62
CpenHHUil IPOLIEHT XHpa % 3,72 3,75

W3 nansbix tadn. 1. BugHo, uro B 2014 rony morojoBbe KOpPOB yBEJIH-
quIoch U cocTaBmwiio 1223 ronos mpotus 1215 B 2013 roxy. OgHako mpo-
JTYKTUBHOCTh KOpPOB yMeHbIImnach Ha 441 xr. CpegHuil HpOLEHT >XKupa
JIOCTaTOYHO BBICOKMH, TIPAKTHUECKH HE U3MEHMIICS, OH HaXOAUTCS B Ipese-
nmax 3,72-3,75.

ITokazaTenn BOCIIPOM3BOACTBA YXYIIIWJINCH. Tak, BBIXOA TENMSAT Ha
100 xopoB ymensmmmiIcs u cocraBua 59 % mporus 64 % B 2013 rony, a
cepBUC-TIEPUO]] COKpaTuiics Ha 20 AHEH.

B xo3siiicTBe A5t OCEMEHEHUSI HCIIOJIb3YETCs CIEPMONPOIYKINS OBIKOB
KaK YepHO-TIECTPOH, TaK M TOJIITHHCKOHN mopozsl. Mcxoas u3 storo, 661
MPOBE/ICH TeHETUYECKHI aHaIN3 TOWHOTO cTaja (Tabu. 2).

Tabnuna 2. leHeTn4eckasi XapaKTePHCTHKA KOPOB J0i{HOT0 cTaja

ITokazaTenu Iopona, nopoarocts Bcero
Yucronopousle 6enopycckas yepHo-necrpasi | BUIIxTom.

T"onoBbI 838 385 1223

% 69 31 100

Amnanuz Tabi. 2 MoKa3bIBaeT, YTO B XO3SMCTBE OONBIIMHCTBO KUBOTHBIX
JOMHOTO CTaja SIBJISIOTCS YHCTOHOpOIHBIMH — 69 %, a 31 % 3anmmaror
roMecH 0eJIOPYCKON YepHO-TIECTPOH MOPOABI C TOIIITHHAMHU.

W3BecTHO, 9TO cpenu MOpoJI MOJIOYHOTO HAlpaBleHHUS HanOojee BBICO-
KAMH yIOSIMH XapaKTepU3yeTcs TOJMIITHHCKAS U YepHO-TIeCTpas mopoasl. B
XO34HCTBE €CTh pa3Hble T€HOTHUIHI KUBOTHBIX, HO OJHHU YHCTOIOPOIHEIE,
npyrue nomecd. I[1o3ToMy Ha CIEIYIONINM 3Tare U3yJaal BIUSHIE TeHOTH-
IIa Ha yJOH M XHPHOCTh MOJOKA. VICIIONIb30BaINCh )KUBOTHBIE KOMILIEKCA
I. I. Ypeube B KOJIHYECTBE 366 rojIoB ¢ 3aKOHYEHHOM JakTamuei (Tadi. 3).
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Ta6nauna 3. MosiouHasi NPOAYKTHBHOCTh KOPOB Pa3JIMYHBIX TeHOTHIIOB

V oit, kr
8 =
g =
Konuuectso L=
I'pynnsl| I'enorun ron 1-51 nakranus |2-s1 JaKrauus |3-A ¥ > JaKTalus >
: X £+ mx X £+ mx X £+ mx & g
m ™
1 BUIl 272 3597+89 3820+77 4032+82 3859
2 BYIIxo. 94 3787+67 3953453 4312457 4065
Uroro 366 3678164 3868+63 4144+76 3720

Ananms Tabi. 3 MOKa3bIBACT, YTO HE3aBHCHUMO OT T€HOTHIIA OoJiee Ipo-
JOYKTHBHBIMH SIBIISIFOTCS )KUBOTHBIE 3-i 1 O0JIee JIaKTaluy, yJ0H KOTOPBIX B
cpenHeM coctaBisger 4144+76. IlepBOTeNKM KOMIUIEKCA HMMEIOT YIOU
3678+64, a KOpOBHI BTOPOH JakTaruu — 3868+63. Paznmuns Mexay rpym-
mamu goctoBepHs! (P<0,05). OgHako Gonee MPOIYKTUBHBIMU, HE3aBUCUMO
OT 4YHClia JIAKTAI[MH SBJIAETCS TOJIITHHCKHE MOMECH. YIOH y JKHMBOTHBIX
9TO# Tpynns! coctaBua 4065 mpoTtus 3859 B rpymme YUCTONMOPOAHBIX JKH-
BOTHBIX.

YK 636.086.783:636.087.8:636.5

MCIOJb30BAHUE BOJOPOCJIEN KAK BUOJIOTMYECKHA
AKTHUBHOM JJOBABKH B KOPMJIEHUHU IITHI]

I'pudanos /1. U., Pomaniok H. H.

Hayunwiii pyxosooumens — Bynak T. B., kano. xum. nayx

YO «benopycckas ToCyJapCTBEHHAS CETTLCKOX03AMCTBEHHAS aKaIeMUsI»,
r. lopku, Pecriy6nika benapych

Lemecoobpa3HOCTs Pa3BUTHS NTHIEBOJACTBA OIpPEAENAETCS TEM, UYTO
IIPOM3BOJICTBO MUIIEBOTO OEJKa 3a CUET SIMI] U MsICa NTHIBI 3KOHOMHYECKH
BBIFOJIHEE, UEM 3a CUET NPOAYKIHH, TOTyUYECHHON OT APYrUX BHUIOB KUBOT-
HbIX. [ITHIa 067a/1aeT BRICOKOW dHEPTHEH POCTa MPU HEBBICOKUX 3aTpaTax
MTUTATEIbHBIX BEIIECTB Ha | Kr IpUpOCTa W MPOM3BOJCTBA sifna. OcobeH-
HOCTb NMHUILEBAPEHUS NITUIIBI COCTOUT B TOM, YTO OHA HE CHOCOOHA CHHTE3H-
pOBaTh psii HE3AMEHUMBIX aMHHOKHUCIIOT U BUTAMUHOB rpynnsl B. JlanHbie
BEILECTBA OHA JOJDKHA IOJy4YaTh ¢ KOpMOM. BBUy TOro, 4ro y nNTuubl MH-
TEHCHUBHBII OOMEH BEIIECTB NPU HEBBICOKOW MPOAOJIKUTEIBHOCTH IHILE-
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BapeHUsl, MO3TOMY Heo0XoanMa 00eCIeYeHHOCTh PALIOHOB IITHIBI BCEMH
MUTATEeIbHBIMU WM OWOJOTMYECKH aKTHUBHBIMU BellecTBaMu. KopmueHue
NTHIB HOPMUPYIOT 10 KOMIUIEKCY MTUTATEIbHBIX U OMOJOTMYECKH aKTHB-
HBIX BemecTB. Ocoboe 3HaYCHHE B JKH3HENCATEIBHOCTH OPraHU3Ma IITHIIBI
HMEET MPOTEHH, KUP, MAKPO- U MUKPOIJIEMEHTHI, BATAMHUHBI [1].

Benku sIBISFOTCS TTIABHOM CTPYKTYpHOM 4acThlO JKMBOTO OpraHu3Ma U
BCEX €ro MposBICHUI. MUHepanbHbIe BelIeCTBA HEOOXOIUMBI I 00pa3o-
BaHUS KOCTSIKA, OHU YYacTBYIOT B OKHCIIUTEILHO-BOCCTAHOBUTEIBHBIX IPO-
neccax. BUTaMuHBI MIparOT pojb KaTalM3aTOPOB M CHOCOOCTBYIOT yCBOE-
HHIO IIMTATEIBHBIX BELIECTB, NPEBPAILCHUIO UX B HEOOXOIUMBIC JUIS JKH3-
HEJeATEeIbHOCTH OpPraHW3Ma COCIUHEHHS, CTHMYJIHPYIOT JeATeIbHOCTH
KeJie3 BHYTPEHHEH cekpeluu M (YHKIMU pa3iMuHbIX opraHoB. IloaTomy
NpH KOPMJICHUH ITHULEI OOJIBIIOE 3HAYCHUE UMEIOT MOJHOLCHHbIE KOMOH-
KOpMa, O3BOJIIIONIHE cOANaHCUPOBATh PALIOHBI IT0 BCEM ITHTATENIBHBIM U
OMOJIOTMYECKH aKTHBHBIM BELIECTBAM, MAaKpO- U MHKPODJIEMEHTaM, BUTa-
muHaM [3]. M3BecTHO, 4TO B CTPYKTYpe CeOECTOMMOCTH MsCa MTHIIBI H SHUII
kopMma coctaBisitoT 65—70 %. [103TOMy OCHOBHBIM PE3epBOM YBEIHUYECHUS
MIPOM3BOJICTBA NPOJYKTOB NTHULEBOJICTBA SIBISETCS PAL[MOHAIBHOE HCIONb-
30BaHUE BCEX BUIOB KOPMOB, & TaK)Ke OMOJIOTHYECKH aKTHBHBIX J100aBOK.
[ToTpeOHOCTD NTHIEI B NUTATEIBHBIX U OHOJIOTMYECKH aKTUBHBIX BEILECT-
Bax B IOCJIeJHEE BPEMs YaCTHYHO YAOBIIETBOPSETCS 32 CUET HETPAIUIMOH-
HBIX BUJIOB KOPMOB M OHOJIOTHYECKH aKTHBHBIX JJ0OABOK.

Kopma, paHee HIMPOKO NPUMEHSBLIMECS B KOPMIICHHUHM NITHULEBI (pblOa,
pHIOHBIE M MOJIOYHBIC MPOJYKTHI), B HACTOSILIEE BPEeMs HCIOJb3YIOTCS B
OTpaHUYCHHBIX KoJndecTBax. OOYCIOBICHO 3TO TEM, YTO MPOU3OIIENT CIa
J00BIYM MaJOLIEHHOM PBIOBI W MPOJYKTOBOW ee nepepaborku. [losTromy B
TOCJIeIHEE BPEeMsl B pallMOHaX HTHUIBI HAOJIONAETCS OIPOMHBIA AeUINT
Oerka, Mpex/ie BCero )XMBOTHOTO MPOMCXOXKICHHS, YTO CHIKAET SHIIEHOC-
KOCTb, COXPaHHOCTb, IPUPOCT KUBOH MacChl, a pacxo]l 3epHOBOI'O KOpMa Ha
MIPUPOCT JKUBOM Macchl M IPOW3BOJCTBO SIUI] YBEJIMUMBAeTCs. B cBsi3u ¢
9THM H3bICKAaHHE HOBBIX, HETPAMIMOHHBIX HCTOYHUKOB OeKa U OHOJIOTH-
YEeCKH aKTHUBHBIX BEIECTB AJISl KOPMJICHHSI [ITHIIBI SIBJISETCS OJTHOM U3 aKTy-
TBHEHIINX MPOOJIEM CETOHSIIHETO JIHSI.

CylecTBEeHHBIM PE3epPBOM B YBEIMYEHHH IPOM3BOJICTBA KOPMOBOTO
IPOTEeHHA, OMOJIOTHYECKH aKTHBHBIX BELIECTB B HALIN IHU MOXET CIYXXHUTb
¢utopa n dayna mMopeii 1 okeaHoB. MUpOBOi okeaH 001agaeT OrpOMHBIMU
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MUIIEBBIMA 1 MUHEPAILHBIMH pECypcaMy, KOTOpbIe BO MHOTO pa3 MpeBoC-
xomaT OorarcTBa cymu. B MupoBoM OkeaHe HacUUTHIBACTCS HECKOIBKO
ThICAY BHJOB BOJOPOCHEH, OJHAKO UYEJIOBEUECTBO HCIONB3YeT JUIsl CBOHMX
Leneil CpaBHUTENIFHO HEOOJBLIOE YHCIO BHUJOB BOJIOPOCICH W JPYroro
wraskToHa. bomee 600 BHIOB BOZOPOCIEH HAMONHSIIOT BOIBI MOPCKOTO
Oacceitra. CBoeBpeMeHHO yOpaHHasi BOJAOPOCIH U3 MPHOPEKHON 30HBI MO-
KET SIBJISITHCS TIOJIHOLEHHBIM CHIPBEM ISl KOPMOBBIX Iienei. boratsiit xu-
MHUYECKHH COCTaB MOPCKHX BOJOPOCIEH, B TOM YHCIIC BBICOKOE COMIEpXKa-
HHUE B HUX MHHEPAIBHBIX BEIIECTB, 0COOCHHO MHUKPOJIEMEHTOB, CKPBIBACT
OTPOMHBIN pe3epB B Pa3BUTHH KOPMOBOM 0a3bl Ul OTPACIH KHUBOTHOBO-
cTBa. MOpCKHE BOJOPOCIM MOXHO C YCIEXOM HCIOJIb30BaTh B KauecTBE
KOPMOBO# T00aBKH ISl KPYITHOTO POraToro CKOTa, CBUHEH 1 NTHLE! [3].

B nocrynHo# A1 Hac IUTEpaType Mbl HE BCTPETHIIM COOOIIEHUH 00 Hc-
MIOJIB30BAHUU MOPCKOHM KamycCThl (BOZOPOCTH JaMHHApHUH) B KOPMJICHUHU
CENIbCKOXO03SIMCTBEHHON NTUIBIL. [IpakTHdeckn HEeT NaHHBIX O BIMSHHUU BO-
JOpOCH JaMUHApPUU HA SWYHYIO MPOMYKTUBHOCTH Kyp, MHKYOal[MOHHBIE
KadyeCTBa Aull, IPpUPOCT KHBOU MaccChbl, pa3BUTUC PEMOHTHOTO MOJIOJHSKA,
oIIaTy KopMa mpoxyknuei u T. A. [1o3ToMy nmpakTHKH-)KHBOTHOBOBI CTa-
BST BOIPOC O IPOM3BOJICTBE MPEMHUKCOB COOCTBEHHOTO MPOM3BOACTBA IS
O6OFaHleHI/I$I PpaOHOB XWBOTHBIX W NTHII OMOJIOTMYECKH AKTUBHBIMU
BEIIECTBAMH, OCHOBY KOTOPBIX JIOJDKHA COCTABIISATH MOPCKas KamycTa (Bo-
JIOPOCITb JTAMHHAPHSA).

Llenpto nuTEpaTypHOro 0030pa SABIAETCA 3KOJIOTO-OMOJIOTHUECKOE
000CHOBaHKE 1IEIEeCO00PA3HOCTH HCIIOIBb30BaHMS JIAMUHAPUH B CTPYKTYype
KOPMOBOTO palyoHa JJIsl MOBBIMIEHHUS MPOJIYKTUBHOCTH U PETIPOAYKTHBHO-
CTH KYP.

Ha ocnoBe OKCIICPUMEHTAJIbHBIX I/ICCJ'leIIOBaHI/Iﬁ YCTaHOBJICHBI OITHU-
MaJIbHbIE 03Bl BBOJIA JIAMHHAPUH B CYXOM U HaTYPaJbHOM BHJE B PAL[OHEI
CEIIBLCKOXO03SIMCTBEHHOM NTUIIBI, KOTOPBIE MOATBEPKAAIOTCA YBCIUNYCHUEM
€€ COXPaHHOCTH U MPUPOCTA KUBOU MacChl. BIsBICHO BIMSHUE BOJOPOCITH
JJAMUHAPUX B HATypaJlbHOM M CyXOM BH/I€ Ha MHKyOalMOHHBIE CBOHCTBA
AWI, pa3BUTHE SMOPHOHOB 1O THSIM HWHKYOAIlMM W B TOCTIMOPHUOHANBHBINA
rnepuoj. YCTaHOBJIEHO, YTO MPU BKIIOUEHHUH JIAMUHAPUU B CTPYKTYpYy pa-
LIMOHOB Kyp IOBBIIIAETCSI HE TOJBKO IPHPOCT KMBOH Macchl, HO M BBIXO]
Msica 06e3 KOCTeH, NPU STOM YIY4YIIAaIOTCSl €r0 OPraHOJICNITHYECKHE KayecT-
Ba.
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B Huctntyre OmMO(M3WKM W KICTOYHOH HHKeHepnu HarmoHampHON
akaneMuu Hayk bemapycu paspaboraHa TEXHOJIOTHS TOJYy4YESHUsI OUOJIOTH-
YeCKH aKTUBHOW KOPMOBOW J00aBKM Ha OCHOBE BOJOPOCIECH (CyCIEeH3UU
XJIOPENIBI) ATl ONTHMU3AUN PAlMOHOB KOPMIICHUS CEIbCKOXO3SIMCTBEH-
HOH mrTunbl. B Hacrosiee Bpems Ha 6a3e MHCTUTYTa OPraHU3YeTCs OIBIT-
HO-TIPOMBIIIJIEHHOE TPOM3BOACTBO JAaHHOM MPOAYKIMHU ¢ 0OIIei pou3Bo-
IUTEIBHOCTHIO0 250 THIC. 1 B ToA. [1aBHOE IPEeMMYIIecTBO pa3paboTKH CO-
CTOUT B HWCIIOJIB30BAHUM AJISI BBIPAIIMBAHUS BOAOPOCIEH Cpenbl ¢ O4YEHb
HU3KO 001Ie# MUHepaIn3aluei (UTo neiacT TEXHOJIOTHIO 0€30TXO0THOH), a
TaKke B MPUMCHEHHH OMOPEaKTOPOB HOBOTO THUIIA, MO3BOJIIOIINX KOHO-
MUTB 3JEKTPHIECKYIO U TEIUIOBYIO SHEPTHIO.

[Monyuaemasi OMOJOTMYECKH aKTHBHAs KOPMOBas J00aBKa IMO3BOJISIET
CHIDKATh MJIM TIOJTHOCTBIO MCKIIIOYATh WCIIOJIBb30BAHUE B PAIMOHE KOpMIIE-
HUSI CENbCKOXO3HCTBEHHOW NMTHIBI AHTHOMOTHKOB, CIIOCOOCTBYET JIydIIle-
My YCBOCHHIO KOPMOB, YBEJIMYHMBAET CONPOTHBIIAEMOCTh OpraHM3Ma K 3a-
OoJieBaHUSM, SIBIISIETCS NPODUIAKTHYECKAM CPEICTBOM HPOTHUB aBUTAMH-
HO30B. JloOaBKka cokpamiaeT 10 MHHHUMYyMa IaJieX MOJIOJHSAKA (COXpaH-
HOCTh TIOTOJIOBBSI MTULIBI 70 99 %), moBbIIaeT mpuBechl (y UBILIAT JO
12 %), yckopseT mnpolecc MOJYyYeHHS TOBAapHOW MNPOAYKUHUH IBIILIIAT-
OpoiinepoB (Ha 2—3 [HS) U YBEJIMYUBACT SIMIIEHOCKOCTh Kyp (Ha 15 %).

CenbCcKOXO035HCTBEHHAs NMTHIA Oonee MojBep)KeHa 3a00IeBaHUAM IIH-
TOBHJHOH KeJIe3bl, UeM APYTHe KUBOTHBIC, B CBSI3U C UeM JJISl ITUIIEBOJICT-
Ba oboramieHne KOpMOB HOJIOM nmeeT ocoboe 3Hauenue. Ha ¢one noanoi
HEJIOCTATOYHOCTH B OPTraHMW3ME NTHIBI MPOUCXOAAT TITyOOKHE HapyIIeHUs
oOMeHa BEIIECTB, B PE3yNbTaTe 3TOTO yXY/IIACTCS MEepeBapUMOCTb M yC-
BOSIEMOCTb OMOJIOTMYECKH aKTHBHBIX BEIIECTB KOpMa M, Kak CIIE/ICTBHE,
HapymaeTcs pa3BUTHE BHYTPEHHUX OPraHOB, OPraHOB KPOBOOOpAICHMS U
Pa3sMHOKEHUS, MaIaeT SUIHAS NPOTyKTHBHOCTD, CHIKAIOTCS TMUTATEIbHBIC
CBOICTBA MPOU3BOIUMOM MpoayKIuH [3].

W30bITOK B paIlioHE NTHUIBI HEOPIaHHYECKOro Moja, J100aBIsieMOro B
KOpPM B BHUJE HOJHOBATO-KUCIBIX WJIN HOJUCTBIX COJIEH, CHMXKAET MPOAYK-
TUBHOCTB NTHIIBI, TaK KaK COAEPKAIIUICS B HUX MO HETIPOYHO COCAMHSACT-
Csl CO CTAaOMIIM3MPYIOIIMMHU €ro JIEMEHTAaMH, BCJIEJACTBHE YETr0 B TEUECHHUE
TpPeX MECSIEeB ATH KOMIUIEKCH YaCTHYHO paspymraioTcsa. B mampHedem
HEOPTAaHMYECKUE COCNWHEHHS HOJA CTAHOBITCS HEIOCTYIHBI OPTaHU3MY
NITHLBI, CJIEOBATEIILHO, BBOJ MX B PAL[MOHBI SIBISICTCS HEJIOCTATOYHO d(-
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(exTrBHBIM. MUHEpaIbHBIE COSIMHEHHSI HO0Jla HECOBMECTUMEBI C OpraHuye-
CKHMH KHCIIOTAMHU U COJSIMH MHOTHX METAJUIOB — MEJbIO, MAPTaHIIEM, [IUH-
KOM, kene3oM u ip. VIoH nojga uMeeT XMMHU4eCKOoe CXOJICTBO C HOHOM MEAH,
M03TOMY HOMUCTBIA KaJWH B NPHUCYTCTBHU CEPHOKHCION Meau ObICTpO
BCTYIIAET C HEW B PEAKILUIO, B PE3yIbTATE YErO YaCTh MOAA YIETy4UBaeTCs,
a Jpyras 4acTb CBSA3BIBAETCA C MEIbIO, IPEBPAILASCh B HOJUCTYIO MEIb —
IUIOXO yCBaMBaeMoOE€ COeJMHEeHHe. TakuM o0pa3oM, BBEIEHHE HOAHMCTOTO
KaJus ¥ CEPHOKHCIION MEIH B MMPEMHUKC MPAKTHYECKH HEcOBMeCTHMO. Mog,
0CBOOOYKIAIOIINICS B PE3yiIbTaTe OKHCICHUS, OKa3blBAaCT CHIIBHOE Pas3py-
Hiaromiee JeHCTBUE Ha MHOTHME BUTAMHHBI M OMOJIOTMYECKH aKTHBHBIC Be-
niectBa. Bo3MokHa Takke Mepeo3supOoBKa MUHEPAIBHBIX COEAUHEHHN HO-
J1a, TaK KaK yCBOGHUE X OPraHU3MOM NTHULbI HE peryaupyetcs [1, 3].

Jlnst mukBUpamu 3TuX (pakTOpoB HOA JIOJKEH MOCTYIATh B OPraHu3M B
cocTtaBe OENKOBBIX (OPraHUYECKUX) COSITUHEHHH, B OTHOLICHUH KOTOPBIX Y
NTHLBI 00ECIIeUNBACTCS Peryssiuus oOMeHa. B 3THX coeMHEHHSIX TOpMO-
3s11iee ACHCTBHE BBIMICYTIOMSIHYTHIX MHHEPAJOB Ha YCBOEHHE HOMAA CyIe-
CTBEHHO HMKE, NX YCBOEHHE MPOMCXOIUT CTPOTO MHAUBUAYAJIbHO, B 3aBH-
CUMOCTH OT MOJHOW HEJOCTAaTOYHOCTU OopraHu3Ma. OpraHudyecKue COeau-
HEHHUSI MOJa, COJEprKaIlfecss B BOAOPOCIAX, Oojiee yCTOWYMBBI K €cTecT-
BEHHOMY Pa3JIOKEHUI0, 00JIa/Ial0T MPOJOHTUPOBAHHBIM ACHCTBHEM, MaJlOW
PEAaKIMOHHOM CIIOCOOHOCTBIO K OKHMCIIUTENSIM, YTO BECbMa B)XKHO TIPH BO3-
MOYKHOW Iepe/I03UpPOBKE. YCBOEGHHE OPraHM3MOM HOJMPOBAHHBIX OEIKOB
COTIPOBOXKJACTCS OTIICTUICHHEM OT HHUX HOJA MOJ ASHCTBHEM CHEeIMaTbHBIX
(epMEHTOB. AKTUBHOCTB 3THUX ()EPMEHTOB HAXOAUTCS B MIPSIMON 3aBHCUMO-
CTH OT CTENEHU HOIUCTON HENOCTATOYHOCTH M TO3BOJIAET yCBAMBATH JIUILb
CTPOTO HEOOXOAMMOE KOJNMYecTBO woaa. [lepemo3npoBka OpraHMYECKHX
COCTMHEHUI MO/Ja UCKITIOYCHA, MOCKOIBKY WX H3JIMIIEK BBIBOJIUTCA U3 Op-
raHu3Ma eCTeCTBEHHBIM IyTeM [2].

Komrmozuiust 6uonornueckn akTUBHON KOPMOBOM JT00AaBKH, COCTOSIIEH
13 TPAaBSIHOW MYKH M MYKH U3 OyPBIX MOPCKUX BOJIOPOCIICH, MOXKET SIBUTHCS
CYIIECTBEHHBIM PE3E€PBOM, CHIDKAIOUIMM JICPUIUT OMOJIOTUYECKH aKTHB-
HBIX W MHUHEPAJIHHBIX BEIIECTB B OPTaHM3ME NTHUIIBI 32 CUET ACHCTBYIOIINX
BEIIIECTB, BXOAIINX B €€ COCTaB.

CoBMecTHOE BIIMSHUE BBILIEIIEPEUNCIEHHBIX JECHCTBYIOUIUX BELIECTB,
COJICPIKAILUXCSI B KOMITO3UIIMU OMOJIOTMYECKH aKTUBHOM KOPMOBOHW J100aB-
KM, aKTMBU3UPYET BCE >KU3HEHHO BAaXKHbIC (DYHKLIMHM OpPraHW3Ma NTHUIII, B
TOM 4HCJIe OOMEHHBIEC MPOIECCH M MPOLECCHI, BIUSIONINE HA YBEIUUCHHE
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MIPOAYKTUBHBIX KAa4eCTB M KA4ECTBO MPOM3BOAMUMON MPOTYKIHH, YTO, B
CBOIO 0Yepe/ib, CIIOCOOCTBYET IMOBBIIICHUIO YKOHOMHYCCKHX TOKa3aTeyen
MIPOU3BOJICTBA MPOAYKIIMHU (SHIA).

BBox B OCHOBHOH pammoH Kyp-HECYIIEK KOMITO3HIMU OHOJIOTHYCCKH
AKTUBHON KOPMOBOW JOOABKU CIIOCOOCTBOBAJ YBEIMYCHHUIO BaJOBOTO COO-
pa siia u SHIEHOCKOCTH Ha HadaJIbHYIO Hecylky Ha 8,8 %, HHTeHCHUBHO-
CTH sieKknaak — Ha 7,2 %, o01ero BeIXoaa SMIHOM MacChl U SIHIIEMACCHI
Ha Ha4aJIbHYIO HECYyIIKy — Ha 21,5 %, a TakKe MOBBIIIEHUIO KaYECTBEHHBIX
MoKasarese MPOayKIUU: COJAEPKaHUSI KAPOTUHOUIOB B JKENTKE SIAIA BO3-
pocio Ha 5,2 %, BOB B siiue — Ha 8,6 %, kanpuus — Ha 2,7 %. CHuKeHue
3aTpar KopMa Ha npous3BoACcTBO 10 mTyk stun coctaBuno 7,7 %, Ha IpoU3-
BojACTBO | Kr simuHO#t Maccel — Ha 17,4 %. Bmecte ¢ TeM yCHIIMIHCH 00-
MEHHBIE TIPOIIECCHI, IPOUCXOISIINE B OPTaHN3ME Kyp-HECYIIEK: B OMBITHON
TPYIINe TIepeBapUMOCTh (YCBOCHHE, HCIIOB30BaHNE) ITUTATCIHHBIX BEIICCTB
KOpMa TNITHUIICH ObLia BBIIIC: CyXUX BemecTB — Ha 3,7 %; a3ora — Ha 8,4 %;
nporenHa — Ha 1,6 %; xupa — Ha 1,8 %; BOB — na 3,5 %. Mcnonp3oBanue
MUHEPAIFHBIX BEIIECTB KOPMa NTHICH OMBITHOM TPYIIIBI TAKKE 0KA3aJI0Ch
BBIIIIC, YeM B KOHTpOJe: Kaibimst — Ha 7,9 %; ¢ochopa — Ha 11,4 %; ka-
st —Ha 11,5 % [2].

[lomy4yeHHBIC MaHHBIE MOTYT OBITH WCIIONB30BAHBI JJIST OpPTaHU3AIHH
OHMOJIOTHYECKU TIOJTHOIICHHOTO KOPMJICHHUSI KYp-HECYIIEK Pa3IUYHBIX IMPO-
JTYKTUBHBIX TIEPUOJIOB.
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YJIK 636:35

POJIb MAKPO- U MUKPODJIEMEHTOB

B ’KU3HEJAESITEJIBHOCTHU OPTAHU3MA

Haiinexo M. B., Aouook B. H.

Hayunwuii pyxosooumens — Moxoea E. B., kano. c.-x. Hayk, doyenm

YO «benopycckas ToCyJapCTBEHHAS CETBCKOXO3IMCTBECHHAS aKaJIeMUs,
r. l'opxu, Pecriybimka benapycs

OrpoMHy0 (U3HOJOTHYCCKYIO POJIb B OPraHU3ME YeJIOBEeKa U JKHBOT-
HBIX UTPAIOT MUHEpanbHbIe BelecTBa. OHU BXOJSAT B COCTaB BCEX KIIETOK,
00YCIIOBIHBAIOT CTPYKTYPY KJIETOK U TKAHEH; B OPraHU3Me OHU HEOOXOIH-
MBI 1151 00ECTICYCHHS BCEX KU3HCHHBIX MPOICCCOB JBIXAHUS, POCTa, OOMe-
Ha BEIIECTB, 00pa3oBaHUs KPOBH, KPOBOOOpAIICHUS, ACATCIFHOCTH IICH-
TpabHON HEPBHOW CHICTEMBI M OKa3hIBAIOT BIUSHIE HA KOJUTOUIHI TKaHEH H
(epMeHTaTUBHBIC TIpOLecChl. MUHEpalbHBIE BEIIECTBa BXOISIT B COCTaB
WA aKTUBUPYIOT 0 TPEXCOT (PEPMEHTOB.

[To cremeHn 3HAYUMOCTH [UISI OpTaHW3Ma YeJIOBEKa MaKpO- W MHUKpPO-
AJIEMEHTHI ICJST Ha CIEIYIONINe TPYIIIEL: )KH3HEHHO BayKHBIE (3CCCHIINAD-
HBIE) 3JIeMEHTHI — 3TO Bce Makpoanementsl (H, O, N, C, Ca, Cl, F, K, Mg,
Na, P, S) u 8 mukpoanementos (Cr, Cu, Fe, I, Mn, Mo, Se, Zn); KU3HEHHO
Ba)KHBIE, HO CITOCOOHBIE BBI3BATh MATOJOTHYECKHE U3MEHEHHS B OpraHU3Me,
HaxXoJIsICh B J103aX, MPEBBIIIAIONINX HOPMY (YCIIOBHO 3CCEHIIUATIbHBIE) MUK-
poanementsl (B, Co, Ge, Li, Si, V); noTeHIIMaIbHO TOKCUYHBIE MUKPOIJIe-
MEHTHI M YIbTPAaMUKPOIeMeHTHI (Ag, As, Au, Br, Zr); TokcH4YHBIE 3JIeMeH-
1HI (Al, Cd, Pb, Hg, Be, Ba, Tl, Bi) [2].

MuHepallbHBIE BEIIECTBA BXOIAT B COCTaB BCEX JKUAKOCTEH W TKaHEH,
perymupys 6onee 50 000 6GmoxuMudeckux mporeccoB. OHU HEOOXOAUMBI
Uil (PYHKIIMOHHUPOBAHUS MBIIICYHOU, CEPIECYHO-COCYAUCTOW, MMMYHHOM,
HEpPBHOW U JPYrHX CHUCTEM; NPUHUMAIOT yYacTHUE B CHUHTE3€ >KU3HEHHO
BaXHBIX COCIUHCHHN, OOMEHHBIX IPOIECcCaX, KPOBETBOPCHHH, MUILIEBApPE-
HUW, HEWTpaM3allMd TPOIYKTOB OOMEHAa; BXOIAT B COCTaB (PEPMEHTOB,
ropMoHoB. Mo BXOJAUT B COCTaB TUPOKCHHA, IMHK — HHCYJIMHA U TIOJIOBBIX
TOPMOHOB.

BaxxHO TOMHHTB, YTO MaKpO- U MUKPOIJIEMEHTHI HE CHHTE3UPYIOTCS B
opraHu3Me, OHHM MOCTYTAIOT ¢ MUIIEBBIMHI MPOAYKTAMH, BOJIOW, BO3IYXOM .
CremneHb WX YCBOSHUS 3aBUCUT OT COCTOSIHUSI OPTaHOB JIBIXAHHS M THIIEBa-
pennss. OOMEH MUHEpaJIbHBIX BEIICCTB U BOJBI, B KOTOPOH OHU pacTBOpe-
HbI, HEpPA3JEeIUMBbI, a KIIOYEBBbIC DJEMEHTHI JEMNOHUPYIOTCS B TKAHAX, MO
Mepe HEOOXOJUMOCTH HU3BJICKAIOTCS B KPOBb. COBOKYITHOCTBH IMPOLECCOB
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BCAChIBaHUs, pACIIPEEICHNs, YCBOCHHUS U BBIACICHUS HAXOASIIMUXCS B BUIE
HEOPTaHMYECKUX COCAMHEHHH BEIIECTB COCTABIISECT MUHEPAILHBIA OOMEH.

Taxk, HanpuMep JKelre30 BXOIUT B cocTaB reMoriiobnHa kposu. [Ipu He-
JOCTaTKe €ro B IHIIE Pe3KO HapyIaeTcs CHHTE3 reMOryioOnHa B KPOBU U
(dbopMHUpOBaHUE KEIe30CoIepKAIMUX (EPMCHTOB, Pa3BUBACTCS JKEIIC30]1e-
¢urnmTHas aHeMus. B MeaMIMHE HCHONB3YeTCs Ui JIeUCHUs OOJIC3HEH,
CBSI3aHHBIX C HAPYIICHHEM HOPMAJBHOTO COCTOSHHUS U (DYHKIMA KPOBH U
0011Iero MUTaHMsl OpraHu3Ma.

Kanpuuii siBasieTCsI OCHOBHOM COCTABIISIONIEH KOCTHOM TKaHHU, BXOIUT B
COCTaB KPOBH, UTPAET BAXKHYIO POJIb B PETYIIIIIMK MPOIECCOB POCTA U JAESI-
TEIBHOCTH KJIETOK BCEX BHJOB TKaHEH. YcBawBasAch C THINECH, KaJIbIIHH
BIIHsICT Ha OOMEH BEMIECTB M CIIOCOOCTBYET HanOOJIee TIOTHOMY YCBOCHHIO
numieBbplx BemiecTB. COENMHEHUS KalbLMs YKPEIUISIOT 3alllUTHBIE CHJIbI
OpraHr3Ma U TOBBIIIAIOT €T0 YCTOMYMBOCTh K BHEITHUM HEOIaronprsTHRIM
(akTopam, B TOM YUCIIC U K HHPEKITHIM.

Kanuit BctpeuaeTcs B npupoze B Bue xjaopuaa kanus. Kanuii BXoaut B
COCTaB TOJWBUTAMWUHOB C MHKpPOJJIEMEHTAMH B BHUJE CyJib(ara Kalus H
MIPEUMYIIECTBEHHO MPUMEHSETCS TPU PacCTPOHCTBaAX OOMEHa BEIIECTB.
IIpu HEemocTaTke Kaius B OpraHU3Me MOXKET BO3HUKHYThH CEepJIeUHast apuT-
mus. Kanuii mojiepkuBaeT OCMOTHYECKOE JaBJIeHHE B KPOBH, OKa3bIBAET
JIUYypEeTUYECKOe JIeUCTBHE.

B opranmnsme odmen ¢ocdopa cBs3aH, IOMUMO KalblUs, U ¢ OOMEHOM
Maraus. boJyibmas yacTh MarHMsl HaXOJHMTCS B COCTaBe KOCTHOM TKaHH. B
ma3Me KpOBH, B 3PUTPOLMTAX U B MIATKUX TKAaHAX OH B OCHOBHOM COJEp-
JKUTCSI B HOHU3UPOBAHHOM COCTOSIHHUH.

HcrouHnkoM HaTpus JUid YeJIOBEYECKOTO OpPraHu3Ma CIY>KUT MOBapeH-
Has CoJib. 3HaUEHUE ee AJi1 HOpMaJIbHOM JKU3HENEATEIbHOCTH OUEeHb BEJHU-
k0. OHa y4acTBYeT B PEryJsIIMH OCMOTHYECKOTO JaBJICHUS, OOMEHA Be-
IIECTB, B TOJIEPKKE METOTHO-KUCIOTHOTO paBHOBECHs. 3a CUET TOBapeH-
HOHM COJM, HaXOJSIEIHCS B TMHUIIE, BOCIIOJHAETCS PacXoj] XJOpHUaa HATPHS,
BXOJISIIIETO B COCTAB KPOBH U COJITHOM KHCIIOTHI )KEITyIOYHOTO COKa.

TkaneBbIe fieno 001a1al0T MOITHBIMU PE3€pBaMU MaKPOIJIEMEHTOB, TO-
I/1a KaK TKaHEeBBIE PE3E€PBHI MUKPOAJIEMEHTOB HE3HAYUTEIbHBI. DTHM 00B-
SICHSAIOTCS HU3KHE aJalTallMOHHBIE BO3MOXKHOCTH OpraHu3Ma K JIeHIuTy
MHUKPODJIEMEHTOB B IHUIIE.

MHUKpPO3JIEMEHTBI HYXXHbI B OMOTHYECKHMX J03aX, U MX HEJOCTATOK (Miu
U30BITOK) MPHU MOCTYIUICHUH B OPTraHW3M CKa3bIBACTCS HA W3MCHCHHU 00-
MEHHBIX MPOIECCOB U Ap. MHUHEPaIbHBIC BEIICCTBA HIPAIOT OTPOMHYIO (-
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3HOJIOTHYECKYIO POJIb B OPraHU3ME UeJIOBEKa U KUBOTHBIX, BXOJISIT B COCTaB
BCEX KJIETOK U COKOB, O0YCJIOBIMBAIOT CTPYKTYpPY KJIETOK M TKaHEH; B Op-
TaHU3ME OHU HEOOXOIMMEI Ui 00ECIIEUCHUS BCEX YKU3HEHHBIX MPOIECCOB
JIBIXaHUs, POCTa, 0OMEHa BEIECTB, 00pa30BaHUs KPOBH, KPOBOOOPAIICHHH,
JESTeIbHOCTH UEHTPaIbHOW HEPBHOM CHUCTEMBI M OKa3bIBAIOT BIIMSHUE Ha
KOJJIOWABI TKaHed M (epMeHTaTHBHBIE Tporuecchl. OHM BXOAAT B COCTaB
WA aKTUBUPYIOT 0 TPEXCOT pepMeHTOB [1].

OCHOBHOY MCTOYHHK MOCTYIIJICHUS MUHEPAIbHBIX BEIIECTB B OPTaHU3M
YKIBOTHOTO — THIIEBBIC MPOIYKTHl PACTUTEIHFHOTO U KHBOTHOTO TPOHMCXO-
xnaeHus. [TuteeBas Boga mokpeiBaeT Jumb 10 10 % cyrouHoit moTpedHOCTH
B TaKUX MHKpodieMeHTax, kak |, Cu, Zn, Mn, Co, Mo, u TOJBKO IUIS OT-
JeNbHBIX MUKpO31eMeHTOB (F, Sr) MokeT CIIy’KUThb TITaBHBIM HCTOYHHKOM
UX TMOCTYIIJICHUSI B OPTaHU3M.

Takum 00pa3oM, MPaBUIBHO COATAHCHUPOBAHHBIN PAIMOH, T. €. MOCTYII-
JICHHE B OPraHM3M >XHBOTHOI'O BCEX HEOOXOJMUMBIX JJIsI HErO BEIICCTB B
JIOCTaTOYHOM KOJIMYECTBE, B TOM YHCIIE U MUKPOIJIEMEHTOB, SIBISETCS He-
00XOZMMBIM YCJIOBHEM 3I0POBbs. BakHOE 3HAUCHUE MMEET HAJIUYUE 3arma-
COB MHUKPOJJIEMEHTOB B Pa3IMYHBIX OpPraHaX M CHCTEMax OpraHm3Ma (Tak
Ha3bIBaeMBIX Jiemno). [Ipy HeZOCTaTOYHOM WM OJHOOOPa3HOM IHUTAaHHH,
TIPH pa3IMYHBIX 3200JIEBaHUAX YaCTO HA3HAYAIOTCS JIEKAPCTBEHHBIC Ipera-
paTbl, colleprKaie KOMIUIEKCHI MaKpO- 1 MHKPO3JIEMEHTOB.
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Hdy6exunckas E. E., Illesuyk C. B.

Hayunwiii pykogooumenv — Iloodyonasn O. B., xano. c.-x. Hayk, ooyenm
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OCHOBHOM MCTOYHHK MUKPOIJIEMCHTOB [JIsI MITULBI — KOPM. Ero mumne-
paJ'ILHLIﬁ CoCTaB 3aBHCHUT OT THIIA IIOYB, KIMMATHYCCKHX yCHOBI/Iﬁ, BUaa
3CPHOBLIX WU 606OBI)IX, ArpoOXUMHYCCKUX MepOHpI/IHTI/Iﬁ Ipyu UX BbIpallun-
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BaHWM, TEXHOJOTWH YOOPKH, XpaHEHUs, MOATOTOBKH K CKapMIIMBAaHHIO U
1. 1. Ecni xakne-mnbo U3 mepedrcIeHHBIX YCIOBUH OBLIIH HETOYHO cOOIII0-
JICHBI, B OPTaHU3ME NTHIBI OOHAPYKUTCA HEJOCTATOK OJHHX M H30BITOK
JIPYTUX MHKPORJIEMEHTOB, YTO NPHUBEICT K BO3HUKHOBEHHUIO 3a00JIE€BaHU,
CHIDKECHUIO ITPOYKTUBHOCTH, BOCIIPOM3BOANTEIBHBIX KAYECTB, YXYALICHHUIO
MHKYOAI[MIOHHOTO KauecTBa SiIa, KOHBEPCHH KOpMa.

MHUKpPO3JIEMEHTHI COZiepKaTcs B pa3IMYHBIX KOPMax B OYEHb MaJOM KO-
nyectse. [ITuie HeoOXo UMbl 14 MUKPOIJIEMEHTOB: JKejle30, Me/b, Mapra-
HEIl, [UHK, KOOaibT, HoA, (TOp, XpOM, MOJHOJICH, BaHAIWil, HUKEINb,
CTPOHLUH, KpeMHHUH U celeH. Poiib KaXJ0ro M3 HUX B OOMEHE BEIECTB
cnernuduaaa. Oco0yI0 TPYNITy COCTaBISIOT TAK Ha3bIBAMbIe HE3aAMEHUMBIC
MHUKPO3JIEMEHTHI (3CCEHINAIbHBIE, MUKPOOHO3IEMEHTH). X perymspHoe
MIOCTYIUICHHWE B OPraHMW3M C KOPMOM HJIM BOJOH TpeOyeTcs Iuii HOpMallb-
HOHN JKM3HEAEATEILHOCTH (JKeJIe30, MO, MEe/b, MapraHel, IUHK, KOOAJbT,
MOJMOJCH, celeH, XpoM, (GTop). DTH MHKPOIJIEMEHTHI BXOIAT B COCTaB
(epMEHTOB, BHUTaMHHOB, TOPMOHOB M JIPYTMX OHMOJIOTMYECKH aKTHBHBIX
BellecTB. VX pacmpeneneHue U HAKOIUIGHHE B ONpPENENEeHHBIX OpraHax U
cucTeMax 00YCIIOBIEHO KaK XUMHUYECKHMH CBOMCTBAMH, TakK U (pU3HOIOTH-
YeCcKOH poJbio. MHUKpPO3JIeMEHTH KaK COCTABIISAIONINE KOMIIOHEHTHI OHOJIO0-
TUYCCKN AKTHUBHBLIX BEHICCTB YYACTBYIOT B METa00IMYECKHX mpoueccax.
I'maBHast 0COOEHHOCTH MUHEPANBHOTO OOMEHa y Kyp COCTOMT B TOM, YTO
MIOCTYIUICHHE B OPTaHU3M MUHEPAJIbHBIX BEUIECTB M WX BHIBEACHHE HE
YpaBHOBEILIECHBl MeXay co0oi. Bricokas simuHas MPOAYKTHBHOCTH COBpE-
MEHHBIX KPOCCOB TpeOyeT MHTEHCHBHOTO U MOCTOSHHOTO BBO/IA MHHEPAIb-
HBIX BemecTB. OU3MOJI0rHIecKoe 3HaYCHHE MUKPOIJIEMEHTOB OIpeIeIsieT-
CSl UX Y4acTHEM: B CTPYKType U (pyHKIMH OOJIBIIMHCTBA (hepMEHTaTUBHBIX
CUCTEM U IIPOLECCOB, MPOTEKAOIUX B OPraHU3ME; MIACTHUYECKUX MpOLiec-
cax W TOCTpoeHnH TKaHe# ((pocdop u KaapIuil — OCHOBHBIE CTPYKTypHBIE
KOMITOHCHTBI KOCTeﬁ); OAACPKAHUN KHCJIIOTHO-OCHOBHOTO PaBHOBECHA,
PETYISINH COJICBOTO COCTaBa KPOBH M BOJHO-COJIEBOTO OOMEHa.

CrienpanucTbl 0OOBIYHO HOPMHUPYIOT COJAEPIKaHHWE CEMH MHUKPOIIEMEH-
TOB (Maprasei, IIMHK, MEJb, JKee30, KoOambT, O, CEeJIeH) B MPEMHUKCaX
JUIA SIMYHBIX KYP.

Mapraner; BXOAWT B MOJIEKYJy MHOTHX 3H3MMOB, IOBBIIIACT aKTHB-
HOCTH (pepMeHTOB, oTimemsiomux CO; 0T KapOOKCHIIBHBIX I'PYIII KUCIIOT,
SH3UMOB, CUHTE3UPYIOIIUX XHUpHbIE KUCI0ThL. OH yuacTByeT B Ipoliecce
oOpazoBanust kocreil. MoHbI MapraHia yCHINBarOT OEJIKOBBIH OOMEH, CTH-
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MyJIUpYysl aKTUBHOCTH (DEPMEHTOB TUICNTHAA3bl U apruHa3el. Hemocratok
Maprasiia B OpraHU3Me MTHUIIBI BBI3BIBACT MIEPO3UC — 3a00JICBaHKE, IIPH KO-
TOPOM CUJIBHO YBEJIWYEH CKaKaTelIbHBIH CYCTaB, CKPY4YeH WJIM H3O0THYT
HWKHUHN KOHEI[ 0OJIBIION OEpIIOBOW KOCTH M BEPXHHUU KOHEI[ ILTFOCHBI, Msi-
TOYHOE CYXOXKHJIUE COCKAKMBAET C MBIIICIKa, Ae(HOPMUPYIOTCS KOCTH
KpeUIbeB. Jleuur XonwHa W OMOTHHA YCYTyOIsieT coctosHue. Y Kyp-
HECYIIeK HEJOCTaTOK MapraHIla NMPHBOIAWUT K MAaJCHHUIO SHIIEHOCKOCTH, OC-
TaOJICHAIO0 TIPOYHOCTH CKOPIYIIBI, THOETH SMOPHOHOB. M30BITOK KaNbITHA,
¢docdopa, xenesa, puTaTta B paloHE CHIKACT ICHCTBHE MapraHIa, a yBe-
JMUYeHNe TUCTHUIMHA, JIUMOHHOW W aCKOPOWHOBOH KHCIIOT TIOBHIMIAET a0-
copbumto. OTpuratensHOe BIUSHIE W30BITOYHOTO KomdecTBa dochopa B
KOMOHMKOpPMaXx CBSI3aHO C TEM, UTO €r0 MOHBI KOHKYPUPYIOT U B3aUMOJIEHCT-
BYIOT ¢ MOHAaMH Maprasiia, o0pa3ys pasauunbie Qochopcoaepxaiime co-
eIMHEeHUs, Hanpumep, opTodhochOopHbI MapraHel, KOTOPbIi He yCBaHBaeT-
Ccs B OpraHM3Me NTHIBl. B pa3nnyHbIX peKOMEHJAIMSIX MPOU3BOAUTENCH
IJIEMEHHOTO MaTepuaia KOJIMYECTBO MapraHiia B KOMOMKOpPME BapbHUpPyeT
ot 100 10 60 Mr/kr.

BaXHOCTP cOoeTUHEHWI IIMHKA CBsi3aHa ¢ (hepPMEHTATUBHBIMHU ITIPOIIEC-
caMH: OH YyYacTBYeT B OOMEHE HYKJICHHOBBIX KHCJIOT M CHHTE3E OCIIKOB.
3TOT MHKPORIIEMEHT, COSMHEHHBIN ¢ ()epMEHTaAMHU, TOPMOHAMHU U BUTAMH-
HaMH, 3HAYHTENIFHO BIMSAET HA OCHOBHBIC JKH3HEHHBIE IPOIECCHI: KPOBe-
TBOpPEHHE, Pa3MHOKEHUE, POCT M Pa3BUTHE OpraHM3Ma, OOMEH YTJIICBOIOB,
SHEpreTHUecKkuii 0OMeH. [[J1s1 0TJIOKEeHHs ITMHKA B KOCTAX TpeOyeTcs BUTa-
MuH D3. Okcuj IMHKA CBsI3aH C BUTAaMUHOM A (TIpU €ro M30bITKE KOHIICH-
Tpanus [UHKA TOBbIIAaeTcs). [1oTpeOHOCTS B 3TOM MHKPO3JIEMEHTE BO3-
pacTaeT mpyu UHTEHCUBHOM POCTE U IMOJIOBOM CO3PEBAaHWHU, a TaKkKe MPH
TIOBBIINIEHHOM COJIEpKaHMU KalbIlsl B KopMmax. HemocTatok 1MHKA MPOSIB-
JIIETCSl B YXYAIICHUHW alTeTUTa, 3aJIEPKKE pOCTa, HAPYIIICHUH POCTa mepa U
€ro CMEHbl, CHI)KEHUHM OIUIOJOTBOPEHHOCTH fiilla, AepMaTo3aMu. Y 3M-
OpUOHOB OTMEYAIOT UCKPHUBIICHHE TTO3BOHOYHHKA, YPOICTBA TOJIOBBI, OTCKH,
AQHOMAJIMU PA3BUTHS TOJOBHOTO MO3ra, a3, BHYTPEHHUX OpraHoB. V30bI-
TOK [IMHKA BBI3BIBACT 33/ICPKKY POCTAa U YTHETAET PEHPOTyKTHBHBIC (PYHK-
LIMH.

JKene3o BXOAHUT B COCTaB TeMOTIIO0MHA, MUOTIIOOWHA, MHOTHX (hepMEH-
TOB, YYaCTBYIOIIUX B OKHCIHTEIHLHO-BOCCTAHOBHUTEIBHBIX peakiusax. Kpo-
Me TOro, pepMEeHTHI MEePOKCHIa3bl M KaTaias3bl, B COCTaBE KOTOPHIX €CTh
JKeJe30, — SH3UMBI TKAaHEBOTO JbIXaHus. [IoTpeOHOCTh MTHIIBI B JKeJe3e, KakK
TIPaBUIIO, YIOBIIETBOPSETCS 3a CYET KOMIIOHEHTOB KomOMKopma. Ilo maH-
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HBIM crieruanuctoB, B CIIA B xopMe Ui OBIIIAT-OpOIIepoB TOMHKHO CO-
nepxatecs 80-96 Mr/Kr kenesa, Uil Kyp-Hecymiek — 45 mr/kr. OOmeH u
YCBOCHHE JKeJie3a 3aBHCAT OT MHOTHX (D)aKTOPOB, OIUH M3 KOTOPBIX — HH-
TEHCHBHOCTH 00pa30BaHMSA JKeJIe30CBA3bIBarONmero oenka. CHHEpPTrUCTHI XKe-
Jie3a MPH ero yCBOCHWU — BUTaMuHbBI Be, Bi,, Bg, E, anTaronuctsr — ¢ura-
THI, KaJIbIIUH, MeJb, IIMHK, COJIM aCKOPOMHOBOI1 Kuciotsl. CaMa ke ackop-
OMHOBas KHMCJIOTAa KaKk aHTHOKCUAAHT, Hapsly ¢ TOKO(EpoJoM, IIUCTHHOM,
[JIIOTaTHOHOM, CIIOCOOCTBYET BCACBIBAHHMIO JKele3a.

Menp HeoOXonuMa OpraHU3My Kak CTHMYJISITOP KPOBETBOPEHHS M Ha-
XO/IUTCSL B HEKOTOPBIX OpraHax W TKaHsAX B OOJBUIMX KOJHWYecTBax. Menpb
CHOCOOCTBYET CBA3BIBAHNIO TOKCHHOB, aKTUBH3HUPYET MPOILIECCH CBOOOIHO-
IO OKHCICHHUS B TKaHAX, CTUMYJHPYET HEKOTOpHIE TOPMOHBI THIIO(H3a,
BJIMSICT HA MPOLECCHl Pa3MHOXKEHUS, PETYINPYET MOJIOBOE CO3PEBAHHE Kyp-
HECYIIEK.

KobaneT — katanusarop GepMeHTOB, y4acTByeT B 00pa30BaHHU KpPOBH.
Omnonornyeckuil dPPexT KodaapTa OOYCIOBICH €ro MPUCYTCTBHEM B
MoJiekynie BuTaMuHa Bi,. [ToaTomy BKirOUeHHE cosield KoOaibTa B paIlioH
CeNbCKOXO3SHCTBEHHBIX JKUBOTHBIX M NTHIBI CIIOCOOCTBYET OHOCHHTE3Y
BUTaMHHA B1; MuKpoGnopoil, Haxoaameincss B TOHKOM OT/AeJIe KUIICYHHKA.
B paznuuHO# muTepaType MOXKHO BCTPETUTh YTBEPKICHHE, YTO MPH J0CTa-
TOYHOM HAJIMYMM B KOpMe BUTaMHMHa Bj, mpenapaTbl ¢ KoOansToM 100aB-
JSTH He HyHO. Kak mpaBmito, moTpeOHOCTh NTHIBI B KOOAIBTE yIOBIETBO-
psAeTcs 3a cYeT KOMIIOHEHTOB KOMOWKOPMOB (ero HaOupaercs Oolee
1 Mr/KT) HE TONBKO ISl CHHTE3a BUTAMUHA Bi,, HO M U ApyTUX (yHKITHIA:
CTHMYJIMPOBaHHUS TIpoIiecca pachaja yrieBoJOB B OPraHU3ME U aKTUBHPO-
BaHMs (epMEHTOB. B monaTBeprkaeHNe 3TOro CTOUT CKas3aTh, YTO IPOU3BO-
JIMTEIN TUIEMEHHOT0 MaTepuaina kpoccoB «Xaii Jlaitn» (CILLIA) n «llleiiBep»
(Kanana) B coctaB nmpemukca Ko0anbT He BBOIAT. MccnenoBarenn otmeda-
10T, YTO YCBOSEMOCTh KoOayibTa M3 cojei Heenuka (3—7 %), MOCKONBKY
MOTPeOHOCTh B HEM HEOOJBIIAS M BO3PACTAET JHIIb HPH OTCYTCTBUH JKH-
BOTHBIX KOPMOB B PaIlOHE.

Hon — 3T0 0AMH M3 OCHOBHBIX COCTABJIAIONINX KOMIIOHEHTOB THPOKCHHA
1 TPUHOATUPOHHWHA — TOPMOHOB, BEIPAOATHIBAEMBIX IIUTOBUIHOM KETIE30M.
OHHN perynmpyroT IOYTH BCE OCHOBHBIE BHBI OOMeHa BemecTB. Tak, TH-
POKCHH OTBEYAET 3a SHEPreTHYECKUIl OOMEH M YPOBEHb TEILUIONPOAYKINHU B
opranuzme. K ToMy ke 3TOT TOpMOH — KaTalnu3aTtop o0pa3oBaHMs SHEPIUU
B kieTkax. CornacHo TpeOOBaHHSM IO KOPMIICHHIO Kyp KPOCCOB «Xakcekc
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yai™) u «Xalicekc OpayH», He0OOXOAUMO BBOJHUTH HE MEHee | Mr Moja Ha
1 xr kopma. [IpousBoauTeNn MIEMEHHOW NTUIBI GUPMBI «JloMaHH» TpHU-
JICP’KUBAIOTCS JIPYTOro MHEHHUSA: Ha 1 Kr KOpMa JOJDKHO OBITh HE MCHEe
0,5 mr nona.

Bmnots 1o cepemunbl XX B. Ononmoruueckuit 3hdext ceneHa paccMat-
pHUBaJIK JIMIIH C TTO3UIHN €ro TOKCHIeckoro neicteusi. B 1957 1. 60 00-
HapyXEHO, YTO MUKPOKOJIMIECTBO CEJICHA OKA3bIBACT MOJIOKUTEIHHOE Aeii-
CTBHE TIPH HEKPO3€ IEUCHU XUBOTHBIX, Y KOTOPHIX HaOIromancs AeQuIuT
ButamuHa E. B nanmpHeleM ydeHbIe BBIACHUIIN, YTO CEJICH — 3CCEHIIHANb-
HBII HYTPHUEHT, BXOISIINI B COCTaB PAa3IUYHBIX (PEPMEHTOB AHTHOKCH-
JAHTHOTO ACUCTBUS — TIIyTaTHOHIIEPOKCU/Ia3a.

CeroniHsi XOpOIIIO U3BECTHO, UYTO CEJIEH MMEET MEePBOCTENEHHOE 3Haue-
HHUC B 3aIUTC OpPraHU3Ma OT OKCHAAHTHOIO CTpecca, 0COOCHHO IpHu 3a00-
JIEBaHUAX cepJIa U MeTaboIr3Me JIeKapCTBEHHBIX MpenapaTtoB. B pacteHu-
AX U OpTraHUu3MEC KUBOTHBIX 3TOT MUKPOIJIEMEHT BBITIOJIHACT q)yHKHI/IIO aH-
THOKCHJIAHTA, a B IPUPOIHBIX COCANHCHUIX OH CIIOCOOCH 3aMeniaTh cepy (B
4aCcTHOCTH, B Oenikax). Baxkueiimue npupoansie GOPMBI CelieHa — CEJICHO-
UCTEHH U celeHOMeTHOHUH. CHHTE3 3TUX IPOTEHHOB KOJTUPYETCS B Opra-
HU3ME JKUBOTHBIX W NTHIBI TCHETHYECKH U BO MHOTOM OIPEEINeT aKTHB-
HOCTB IIEJIOH CeTH TIIyTaTHOHIEPOKCHIA3 M APYTUX CEJICHOCOICPKAIIIX
(epMEHTOB, OTBETCTBCHHBIX 32 AaHTHOKCHAAHTHYIO 3aIIUTY JIAIUAOB Kile-
TOYHBIX CTEHOK OT MEPEKHUCHOT0 CoeqUHeHUs 1. Kpome Toro, celieH y4acTBy-
€T B MeTa60HI/I3Me noJa, BXoJd B COCTaB TPHUUOATUPOHHH JAECHUOJWHA3LI.
Ceituac BeessiroT 60see 100 cereHocoaepkamux GENKOB, OAHAKO POJIb U
6Honomqecxne (byHKHI/II/I MHOI'MX U3 HUX €III€ HC BBISICHCHBI. YcraHoBieHo
MMMYHOCTUMYJIUPYIOIIEE CBOWCTBO CelieHa, MOKa3aHO €ro MOJIOKUTEIHHOE
BIIMSTHAE Ha PENpOAYKTHBHBIC (DYHKIMH Kyp-Hecymek u netyxoB. OH cro-
COOCTBYET BBIBEJACHHIO TSKEJIBIX METAJUIOB M3 OpraHu3Ma. Takoe CBOWCTBO
CeJeHa MOKET OCYIIECTBISTbCS MyTeM BIMSHHUS HA OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIBHOE COCTOSIHHE KIJIETKU B KaueCTBE aHTHMOKCHJIAHTa, reHe-
pauuy LUTOCTATHYECKUX M AHTHKAHIIEPOTEHHBIX COEIWHEHUH, MpU aHTHU-
BOCITAJIUTEIEHOM JISHCTBHM MUKpo3JieMeHTa. [loTpebieHue ceiieHa HE0O-
XOJIUMO JJISl MOAJIEPKAHUS KaK KJIETOYHOT0, TaK U TYMOPaJIbHOTO UMMYHH-
TETa, a €ro MOBBILIEHHBIE JI03bl MOI'YT YCUJIMBaTh UMMYHHBIA OTBET U 3a-
IIAIIATh OPTaHU3M OT HEKOTOPHIX BUPYCHBIX HH(EKINHA.

Heduut cenena y Kyp ¥ WHAEEK CHIKACT AHIHYIO MPOLYKTHBHOCTD U
0CcO0EHHO BBIBOJ HBITUIAT. OUH U3 CEICHONPOTEHHOB (€0 IMHa3a) yIacT-
ByeT B MeTaboM3Me THPEOUIHBIX TOPMOHOB, UTPAIOIINX OCHOBHYIO POJIb B
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TepMmoperymsiiud. [loaToMy Tpu HeZOCTaTKE CeleHa HapymaeTcsl CHoco0-
HOCTb K HEW, a TaKKE YMEHBIIAETCS CKOPOCTh POCTa M NMPOAYKTUBHOCTH
Kyp. Hdedunur cenena, ocoOCHHO B KOMOMHAIINH ¢ HU3KIM YPOBHEM BHTa-
muHa E, cTaHOBHUTCS MIPUYIMHOM BOSHUKHOBEHHS LIEJIOTO psifa 3a00JeBaHUH,
MIPUBOAUT K CHIKCHHMIO MMMYHOKOPPEKIIMH U MPOAYKTUBHOCTH, K YBEIH-
YEHUIO SMOPHOHAIBHONW CMEPTHOCTH. [ JTaBHBIA CUMIITOM HEJOCTaTKa cele-
Ha B OpraHu3Me Y IBIIUIAT — SKCCYIaTHBHBIN quate3. Takke 0 moTpeGHOCTH
B JOIMOJJHUTECIBHOM BBOJEC 3TOT'O MUKPOJJIEMEHTA B pallMOH JAaXXE MpHU Ha-
JJMdUHU B HEM JOCTATOYHOI'O KOJIMYCCTBA BHUTAMHHAaA E CBUACTCIILCTBYIOT
HU3KHUEC MPHUPOCTHI JKUBOM MacCChbl, MbIIICYHAasA ILPICTpO(bI/I)I " TIOBBIIICHHAA
CMEPTHOCTbD LBIILIAT, HIMEIONINX CHHTETHYECKUI KOPM WU PAalliOH, OCHOBY
KOTOpPOT'O COCTaBISIET 3€PHO, BBIPALICHHOE HAa OCIHBIX CEIEHOM I0YBax.
Cenen Tarke HEOOXOOMM JUIA TPENOTBPAINCHUS MHOIATHH MBIIIECYHOTO
KEIyJKa U cepaua.

CoBpeMeHHBIE KpPOCCHI SMYHBIX Kyp OONalal0T TE€HETHYECKH 3arpo-
rPaMMHPOBAHHOW CKOPOCTBIO POCTa U BBICOKMM YPOBHEM SIMIIEHOCKOCTH.
IIpu KOpMIIEHUM TaKOW NTUILbI CIIELUATIUCTHI YUYUTHIBAIOT BO3PACTAIOLLYIO Y
Hee MOTPeOHOCTh B PHEPTUH U aMUHOKHcIoTax. OMHAKO, TPUHUMASI K CBe-
JACHUIO MUTATCJIBbHYIO HEHHOCTH PAMOHOB, KOJIHMYCCTBO MHUKPOIJIEMEHTOB
npakTHdecku He uaMmensiercs. Ctpecc-(pakTopbl CHIIBHO BIMSIIOT Ha IO-
Tpe6HOCTI) Oopranmn3Ma B ONPEACIICHHBIX NMUTATCIbHBIX BCHICCTBAX. Temmo-
BOIl CTpecC CHIKAeT MPOJTYyKTUBHOCTb YaCTHYHO HM3-3a YBEJIIMYEHUS] BpEMe-
HU MPOXOKJICHHUSA KOpMa 4epe3 KHUIIEYHHK U yXyALICHUS YCBOEHHs MUTa-
TENbHBIX BellecTB. Jpyrue cTpecchl, BOSHUKAIOUINE TP HHTEHCHUBHOM BBI-
palBaHUM NTUIBI (HarpuMep, 3a00JICBaHuUs), YBEIHUUBAIOT MMOTPEOHOCTh
B aHTUOKcHJaHTaX. KOMIOHEHTH KOpMa M IpOrpaMMa KOPMIICHHS TaKkKe
OKa3bIBalOT BIHMsSHUE Ha 3(dexTrBHOE oOecriedeHne NTUIBI MUKPOIJIEMEH-
Tamu. OCHOBHBIMH npuIrnHaAMH }qu)I/ILII/ITa MHUKPOIJIEMEHTOB B IIOCJIIEAHEE
BpPEMs CTAIM UX TOHMKCHHOC COJACPIKAHUE B KOpMaxX U yMeHI)HIeHHHﬁ Ypo-
BEHb COU M OEJIKOB XMBOTHOI'O IIPOUCXOKIACHUA B pallMOHAX KYpP-HECYIICK.
HopmupoBanne MEKpPO3JIEeMEHTOB — BaXKHEHIINH (haKTOp MPOSBICHUS I'eHE-
TUYECKOI'0 MOTECHIIHMAIa COBPEMCHHBIX AUNYHBIX KPOCCOB. 3HaHUsg O TOM, KaK
MHKPOIJIEMEHTEI, BUTAMWHBI, (l)epMeHTBI B3aMMOCBA3aHbI, ITIO3BOJIAT ITIOBBI-
CUTH MIPOAYKTUBHBIE KauecTBa Kyp.
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YK 574.633:553.114.3

IIKAJIA OBIIEN )KECTKOCTH BOJIbl BOJOEMOB
Kosaabkos /1. B., Kypusun P. B.

Hayunwuii pyxosooumens — Iloddyonasn O. B., kano. c.-x. Hayk, doyeHm
YO «benopycckas rocyaapcTBEHHas! CEIbCKOX03SHCTBEHHAS aKaIeMus»,
r. l'opxu, Pecriybmka benapycs

XKectkocTh BOABI MMEET OONBINIOE 3HAYCHUE JUIS CYHIECTBOBAHHUS DHIO,
XecTkocTh BOJIBI — 3TO €€ CBOWCTBO, 3aBUCAIIEE OT HAJIWYUS B HEH, IIaB-
HBIM 00pa3oM, PacTBOPEHHBIX coiel Kamblus U MarHusi. CymMmapHOe Co-
JIepKaHUE ITUX COJICH HA3BIBAIOT OOIICH JKECTKOCThIO. DTO ONUH M3 BaXK-
HEHIINX M1apaMeTPOB IIPECHOM BOABI, HANIPSMYIO BIUAIOIUN HA KU3HEACH-
TEJILHOCTh U pa3BejieHue pbrl0 U pacteHuid. [IpecHble BOIbI CHIIBHO pa3iu-
YalOTCs 10 )KECTKOCTH.

OOmrast ®KeCTKOCTh BOJIIbI 00pa3yeTcs M3 BYX COCTABISIOIIUX: KapOo-
HaTHOI (BpeMeHHOI), 00yCIOBICHHOW KOHIEHTpalued T'HIpokapOOHATOB
(u xapbonatoB nipu pH 8,3) KanmbIws U Maraus, U HeKapOOHATHOH (ITOCTO-
SIHHOH), 00YCIIOBJIEHHOH KOHIIEHTpanuel B BOJIE KaJbIIMEBBIX U MarHUEBBIX
cojel CHMIIbHBIX KucioT. COJNM JKECTKOCTH MMEIOT pasHble cBOMcTBa. Tak,
IIPY HarpeBe BOZbI HEKOTOPBIE U3 HUX BBINAJAIOT B OCAJOK B BHIE HAKHIIH,
a HEKOTOpble — HE BhIMAAaroT. [1o 3TOMy NpPU3HAKY WX HAYald pa3feisTh.
Conu, BBHINAIAIOIINE B OCA/IOK, CTAJIM HA3bIBaTh COJSIMU BPEMEHHOW (MIIH
YCTPAaHUMOM) JKECTKOCTH, a COJIM, KOTOpbIe HE BBHINAJAIOT B OCAJOK NpPHU
HarpeBe BOJIbl, — COJIIMH NIOCTOSIHHOMN JKECTKOCTH.

BpeMeHHas ®eCTKOCTh XapaKTepU3yeTcs MPUCYTCTBUEM B BOJE HapSIy
¢ xatronamu Ca®*, Mg®* u Fe?* rumpokapGoHaTHEIX, M GHKAPGOHATHEIX,
aanoHoB (HCOj3). [Ipn xunsiaeHNH BOJBI THAPOKApOOHATHI pas3niararorcs,
00pazyst 0ueHb IJI0XO PacTBOPHMBINA KapOOHAT KaJbIHs, YIIIEKUCIBIN Ta3 1
BOJLY:

Ca®* + 2HCO; = CaCO;| + H,0 + CO,?.

TakuM 00pa3oM, BpEMEHHYIO JKECTKOCTh MOKHO YMEHBIIUTh WM HOJ-
HOCTBIO YCTPaHMTh ITyTeM JUTUTEIHFHOTO KHIITYEHHS, IO3TOMY OHa U «Bpe-
MeHHas». Coyn J)KECTKOCTH, BBINAAIOIINE B 0CAT0K, 3TO COCAWHEHUS Iie-
JIOYHO3EMEJIbHBIX METAJUIOB U CIa0bIX KUCIIOT.

XKecTkocTb, COXpaHSIOUIAsCS B BOJE MMOCIIE KUIISTUCHHsI, HA3bIBACTCS T10-
crosiHHON. Ee 00pa3yroT cynbdaTsl, XJOPUIBI, HATPATHI, CHIUKATHI U doc-
(atel, 1 ec 3HAUCHHE HEB3s YMEHBIINTh, MIPOKUIATHB Boxy. Comn, KOTO-
pbIe HE CO3JAI0T HAKHITK, HO BIMSAIOT HAa OOMIYIO )KECTKOCTh BOJBI, SIBIISTIOT-
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Cs1 COeIMHEHUSIMHU IEIIOYHO3EMENBHBIX METAJIOB C CHIBHBIMU KHUCIIOTAMH,
TaKUMH KaK CEpHasl, COJIsIHasA, a30THAs, IUIABUKOBAsS U JAP.

C M3MEHEHHEM WM yCTPAaHEHHEM BPEMEHHOHN JKECTKOCTH CHHXKACTCS U
o01mas XKecTKOCTh BOZbIL. [103TOMy TOKa3aTenp JKECTKOCTH CTOJb XKE HEIo-
CTOSIHEH, KaK U ApYyrue MoKa3aTeau BOJBL.

Takum 06pa3zoM, o0mIast KECTKOCTb BOJIBI CKIIAABIBACTCS U3 OCTOSIHHON
U BpeMeHHO#. [l akBapuyMuUCTa UMECT 3HAaYCHUE BpEeMeHHas (KapOoHAT-
Hast) sxectkocTh (KH) 1 o6mmast (QH) skecTKOCTh, SBISIOIIAsICS CYMMO# Bpe-
MEHHOU U NIOCTOSIHHOM KECTKOCTH.

OG6as xecTkocTh n3mepsiercs B dH i mokassiBaeT cyMMapHOe KoJnye-
CTBO MOHOB IIEJIOYHO3EMEIBHBIX METAIOB — KAJbLUs, MarHUs, CTPOHIINA,
O6epwma u Gapust B Boje. B momasisionieM OOJBIIMHCTBE CIIydaeB 3TOT
rapaMeTp ppI0aM COBEpLIEHHO He BaskeH. OmacHBI Ui HUX JHIIb KpaifHnue
3Ha4YeHUs obuiell xecTkoctd. Hanmpumep, B Boge co 3HayeHueM dH, Onus-
KM K HYJIIO, BOOOIIIE HUYETO XHUBOE XHTh HE OyIeT. A NpH 4pe3MEpHBIX
3HAYEHHSAX HKECTKOCTH, npesbimaronmx 35-50 dH, B aeiicTBue BcTymaror
yKe pyrue GpakTopbl: 371eCh IPECHOBO/IHAS aKBAPHYMHUCTHUKA KOHYAETCS, U
HAYMHAIOT JEHCTBOBATh 3aKOHBI MPUPOBI JUII COJIOHOBATHIX BoJ. Bo Bcex
e OCTAIBHBIX CIydasX OONBUIMHCTBO PHIO JIETKO aJanTUpPyeTcs K JTIOOBIM
pa3yMHBIM 3HAYEHUSAM OOIIEeH KECTKOCTH.

Bopna, conepxkaiast Manoe KOJIMYECTBO COJIEM, B OCHOBHOM KaJlbLIUs U
MarHus, Win BooOIle He cojaepkamias WX, Ha3biBaeTcsl Msrkoil. M Haobo-
poT, BoAa ¢ OOJBIIMM KOJIMYECTBOM PACTBOPEHHBIX B HEH COJEH MaHHBIX
METaIJIOB SIBIISIETCS KECTKON. Pe3ynbTaTel onpeneneHus >KeCTKOCTH 00bId-
HO BBIPaXAIOT B HEMEUKHX (MX elle Ha3blBAaIOT pyccKuMmu) rpagycax dH
(obmas xectkocTh) 1 KH (BpemenHas xecTkocTh). B nienom it akBapuy-
Ma HOAXOAMT YHCTas, MpO3padHas, coJepiKalias Bce HEOOXOAMMBIE IS
pacrenuit Mukpoanementsl, Boja ¢ dH 5-20, KH 2—15 rpanycos.

IIxaJja o01ei KeCTKOCTH BOALI

I'pamycer XapaxTep BOAbI XKectkocTh (B MI X 9KB/IT) DKBHBAJICHT
(dH) (B mg/L)
0-4° OueHb MsrKas o 1,5 Mr x 9KxB/n 0-70 ppm
5-8° Msirkast 1,54 mr x 9kB/I1 70-140 ppm

9-12° CpenHeil XKeCTKOCTH 4-8 Mr X 9KB/I 140-210 ppm
13-22° Kectkas 8-12 mr X 9KB/1 210-320 ppm
23-34° Ouens xKecTKas Bemmre 12 Mr X 5kB/1 320-530 ppm
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XKecTkocTh BO/IBI OMpeeNsieTCst B HeMeUKHX (pycckux) rpaaycax — dH.
KoMMyHasbHBIE XO3SHWCTBa HM3MEPSIOT JKECTKOCTh BOJBI B MHIUIUTPAMM
SKBUBAJICHTaX MOHOB KaJbLUS M MAarHUS Ha JIUTP BOABI (Mr X 3kB/1). Oqun
HeMelKHii rpagyc coorBercTByeT 0,36 Mr X 5KkB/11. UTOOBI EpeBeCTH B He-
MEIIKHE TPaaychl, HEOOXOIUMO XKECTKOCTb BOJBI (B MI' X 3KB/J) pa3einTh
Ha 0,36. Tak, )KecTKOCTh B 5 MT' X 9KB/I paBHa 14 HemenkuM rpagycam (5 :
0,36 = 14).

[epepacuet KecTKOCTH BOIBI U3 HEMEIIKUX I'PAJyCOB B TPAIyChl IPYTHX
TOCyIapCTB:

a) 1 aMepuKaHCKUI rpagyc caeayeT yMHOXKUTH Ha 1,04;

0) 1 aarnuiickuit rpagyc HEOOXOIMMO YMHOXKHUTE Ha 1,25;

B) 1 dpaHIy3cKuii Tpamyc cieayeT YMHOXHUTh Ha 1,79.

XKecrkocTh BOJBI MMeET /iBa pa3niuuHbIX u3MepeHus. Tepmun dH o3na-
4aeT rpaaychl )KECTKOCTH, B TO BpeMs KaK ppm O3Ha4daeT 4yacTh Ha MIJLIH-
OH, KOTOPBIii siBIsieTcst rpy0o sxkBuBasienToM mg/L. 1 rpanyc dH paBusiercs
17,8 ppm CaCQOj;. BonbmmHCTBO TECTOBBIX HAOOPOB IOKA3BIBAIOT KECT-
kocTh B rpagycax CaCOg, 1 3TO M 03HAYaET, YTO )KECTKOCTh SKBUBAJICHTHA
kommyectBy CaCQO;z B BOZE, HO 3TO HE O3HAYAeT, YTO (PAKTHUCCKH TaKOE
koanuectBo CaCO3 conepKUTCs B BOJIE.

JKecTkocTh B MpHPOIHON cpene OOMTaHUs aKBApPHUYMHBIX PHIO W3MEHS-
eTcs B mmpokux npenenax: 3HaueHne dGH mensiercs ot 0,2° mo 20° u gaxe
Oounpmie. BOTBIIMHCTBO PHIO HE MOT'YT HOPMAJBHO CYIIECTBOBATh U Pa3BH-
BaTbCs B COBEPIIEHHO MITKOW BOJIE, TAaK KaK UM HE0OX0oauM Kanbiui. [Tpu
HEIOCTAaTKE ITOTO IJIEMEHTa B BOJE 3aMEMIISETCA POCT PBIO, BO3HUKAIOT
YPOJCTBa CKeleTa y MaJbKOB. PacTeHHs MIOXO pa3BUBAIOTCS MpPU HEJOC-
TaTKe KaK KaJblLUs, TaK U MarHUs.

Pa3smMHOKeHHE HEKOTOPBIX PHIO (HEOHBI, MEIMIITIOOPUKOHEI U Ap.) PEKO-
MEH/IyeTCsl POBOIUTH B OYEHb MATKOW BoJe. B mpupoaHBIX BogoeMax 3TH
PBIOBI HEPECTATCS B TIEPHO]T 0XKAEH, KOTja peuHas BoJla 3HAUYUTEJILHO pas-
GaBisieTcs BOJIOW, KOTOpasl NMPAKTHYECKH HE CO/AEPKUT PACTBOPEHHBIX CO-
JIel U MMeeT cllerka KUCIylo peakiuro. OnHaKo BCe CKa3aHHOE OTHOCUTCH,
IJIaBHBIM 00pa3oM, k kapOoHaTHOM xectkocT (AKH). HexapOonaTthas xe-
ctrocth (ANKH) MokeT ocTaBaThCs TOCTATOYHO BBICOKOW (HECKOJIBKO Ipa-
JyCOB) JiaXke TIPH Pa3BeJCHUH HEOHOB M APYTUX PHIO.

Jis ycTienHoro cofepkaHusl B akBapimyMe MHOTHX BHIIOB PbIO HE0OXo-
IUMa JKecTKas Bona (TOMyJISIpHBIE PBHIOBI — XHBOPOMISIINE, IUXIUABI U3
adpukaHcKkuxX o3ep ManaBun TaHraHbHKa).
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Takum 06pa3om, MOXKXHO 3aKIIOYUTh, YTO B OONBIINHCTBE CIY4acB PhI-
6aM MOJXOJUT BOJA, COAEpIKallasi ONpe/IeIeHHOEe KOJIMYECTBO COJIEH Kajb-
uust 1 Maraus (dGH ot 5 no 20°), a oueHp MsArkas BoAa MOXKET HCIIOIb30-
BaThCS JIMIIH KAK CTUMYJ K HEPECTY I HEKOTOPBIX BUAOB PHIO.

V]IK 636.22/.28.053.2.034:575.22

IOPEKTUBHOCTDb UCITIOJIb30BAHUSA THBPUIHOI'O KAPIIA
MECTHOM CEJIEKIIUA

Koctokosuu JI. 1., Pe3nuxon /I. A.

Hayunwvui pyxosooumens — Jonuna /1. C., kaHo. c.-X. HayK, OoyeHm

YO «benopycckas rocyAapCTBEHHas! CEbCKOX03SCTBEHHAS aKaJIeMUs»,

r. l'opxu, Pecriybmka benapycs

W3BecTHO, YTO Hala cTpaHa o0JialaeT OrPOMHBIMU BOAHBIMHU pecypca-
MU — pEKaMH, 03epaMi, BOJOXPaHWIHUILAMH, NpyaamMu. B aTux Bomoemax
o0HuTaeT MHOTO IIEHHBIX M 0C000 IIeHHBIX BUIOB pbI0. [1o oT3RIBaM crienma-
JIUCTOB, TIOATBEPKICHHBIM TEOPETHUSCKHUMH pacueTamu, 3a cyer 3hdhek-
TUBHOTO HCIIOJNB30BaHUS OMOJIOTMYECKOTO MHPOIYKIIMOHHOTO TOTEHIMAIa
BHYTPEHHHX BOJIOEMOB MOKHO MOJYYUTHh OKOJO | MIIH. TOHH JOTIOJIHH-
TENbHOM NHUIIeBON pbIOHOW mpoxykiuu. [lomMuMo 3TOro B cTpaHe MOTyT
OBITh CO37aHBl TakWe BOCTPEOOBAaHHBIE BO BCEM MHpE HAlpaBICHHMs, Kak
TOBapHBIE OCETPOBOACTBO, JIOCOCEBOJICTBO, (POPETEBOJICTBO, BHIPAIINBAHNE
COMOB M JPYTHMX IIEHHBIX M YHHKaJIBbHBIX PbI0 M Oecro3BOHOYHBIX. OmbIT
pa3Butusa akBakyJubTypbl B Kutae, SImonun, HopBerum u MHOrMX Apyrux
CTpaHaXx IOKa3bIBAaET, YTO AKBAKYJIbTypa — JUHAMHUYHAS ¥ MHBECTUIIMOHHO-
IIpUBJIEKaTENbHAs cepa MPONU3BOJICTBA M JUIA TPEIIPUHAMATEIBCKON Jes-
TEeNHLHOCTH, U JIs rocyaapceTsa [1].

AXBaKkyJbpTypa — BUJ XO3SHCTBEHHOW NESTEILHOCTH I'pakaaH U (U3H-
YECKUX JIMIl 10 HCIIOJIb30BAHMIO BOJHBIX OHMOJIOTHYECKHX DPECYPCOB IS
CO3JIaHUSI ¥ TIOJYYEHHs JOMOJHUTENbHONW NPOJAYKIMH B BHJE PHIOHBIX U
MIPOYMX TOBAPOB PA3IUYHOTO HA3HAYCHHUS, IS YETO CO3MAIOTCS MPEaIpH-
SITUSI AKBaKyJIbTYpPHI [2].

B cdepe priboBoacTBa 1 pridosoBcTBa benapycu paboraeT peIOHBINA OT-
Jie7, B COCTaB KOTOPOTO BXOZAT 19 ppIOX030B, PacIoNOKEHHBIX BO BCEX
oOnactsix cTpansl, 2 peiOokoMITIekca U 4 ppIOHBIE 0a3bl. 3a 3TUM OTIEIIOM
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3akpemieHo 20,8 Teic. ra mpynoB, 90 Thic. ra 03ep M BOJOXPaHMIIHULI,
20,7 TeIC. M? CamkoB U 6accelHOB M 609 ThIC. KM PEK, MO3BOJISIOMNX OCY-
LICCTBISTh PHIOOXO3SIWCTBCHHYIO AEATENbHOCTh. KpoMe TOro, Ha ApPYrux
TEPPUTOPUAX, TOIYMHCHHBIX PA3IMYHBIM CyOBEKTaM XO3SHCTBOBAHHMS,
nmeercs 1 muH. 300 THIC. 03ep TwTomanpto 160 THIC. Ta U okomo 6000 kM
PEeK U TIPUTOKOB, IPUTOIHBIX ISl PHIOOXO3SHCTBEHHON NEATEIFHOCTH. DTO
OTKPBIBAET JIOTIOJIHUTEIHHBIC MEPCIICKTUBBI Pa3BUTUS PHIOOBOJICTBA B Ha-
weit crpane [3].

[NoBrItIeHNe PHIOOIPOTYKTHBHOCTH BOJAOSMOB CBSI3aHO W C MPOBEICHU-
€M IJIEMEHHOH paboThl, HANpaBIEHHON Ha yJIydIlleHHEe KadecTBa Pa3BOAM-
MBIX pbI0. OCHOBOW TOBBIIICHUS MPOAYKTHBHOCTH JKUBOTHBIX, COBEPIICH-
CTBOBaHUS CYHICCTBYIOIIUX TOPOA M CO3IAaHUSA HOBBIX SIBITIOTCS KOpMa U
YCIIOBHS COJIEPIKAHUS.

B prioxoze «Cenen» bepé3oBckoro paiioHa 3aBO3UTCS pHIOONOCan0U-
HBI MaTepuan B OCHOBHOM OEJOPYCCKUX MOpoA (OTpoAnii) Kapra, 0JHAaKO
CeJNIeKIIMsl Ha COXpaHEHHE Kapra «B YHUCTOTE» HE BEAETCS, a TOJIbKO UCIIOIb-
3YIOTCSl OTHENIbHBIE AJIEMEHTBI CEJICKIIMU B BHJE O0TOOpa, YTO MPHBEIO K
(hOpPMHUPOBAHUIO TIOMYJISIIIMA MECTHOTO THOPHUIHOTO Kapria, KOTOPBIH XOpo-
10 TPUCTIOCOOMIICS K OMpPEIeNICHHBIM YCIOBHSAM W, MMes OOraThlii TeHO-
(oH1, TPOSIBIISIET XOPOLINE MPOAYKTUBHBIE KaYECTBA.

MarepuanaoM IS HCCIEIOBAaHUS CIYXIJ THOPUIHBIA MECTHOW KapIr
(mByxutetkn). HccirenoBanue mpoBOIMIIOCH ¢ amnperts 1o aekadps 2014 roxa.
Bcero 3aneicTBOBaHO 4eThIpE HAryJbHbIX Ipynaa. Poct u pasButue kaprna
KOHTPOJHPOBAIM B TEUCHHE BCETO BETCTAIIMOHHOTO IMEPHOJa, Yepe3 Kax-
IyI0 JIeKaay MyTeM KOHTPOJIEHBIX 00JI0BOB. IlepBBIif KOHTPOIBHBINA 00J0B
MIpOBOIMIIN depe3 21 eHb mocie MOCAaaKH PHIOBI MyTeM BBIJIABIMBAHUS B
pasubx Mectax mo 5—10 pr6. B xaxmoit rpynme — o 40 mryk. [lomyuen-
HBIC PE3yJIbTATHl OMOMETPUIECKHA 00PaOOTaHBI C MOMOIIBI0 KOMIBIOTEPHOM
NIPOTPaMMBI.

DKOHOMHYECKOE OOOCHOBaHHE pPE3yJbTaTOB HCCIICIOBAHUMN SBIIICTCS
OJIHUM U3 BaKHEWHX pasnenoB. [Ipu pacueTe 3KOHOMUYECKOH 3P PEeKTHB-
HOCTHU YUYHUTBIBAJIM CTOMMOCTD 3aTpaT Ha BbIpallMBaHUEC pBI6BI U CTOUMOCTB
MTOJTyYCHHOW MPOAYKIWH. /[aHHBIE SKOHOMHYECKOT0 0OOCHOBAHUS pPe3yib-
TaTOB UCCIICIOBAHHS PUBEACHBI B TaOIHIIE.
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JKOHOMHYECKAS 3(l)(l)eKTMBHOCTL HCNOJb30BaHMA PA3IHYHBIX IOPOJX Kapmna

IIpynst
Ioka3zarenu

H-1 H-2 H-3 H-4
Kon-Bo npyos, mr. 1 1 1 1
B T. 4. ux miomazns, ra 16 16 16 16
T11oTHOCTH MOCAKU TOJJOBUKOB, THIC. IIIT/Ta 20 2,0 2,0 2,0
Cpennsst Macca pplObl Ha Ha4ajIo OIbITa, T 22 28 30 2
IIponomKUTeNnbHOCTb ONbITA, JTH. 180 180 180 180
Cpennsist Macca pplObl Ha KOHEI OIIbITa, T ar2 488 498 474
Beixon u3 npynoB ABYXJIETOK,% 85 88 90 87
Be110BI€HO PHIOK, THIC. LIT. 21.2 28.2 288 218
OO1uii MPUPOCT BBUTOBJICHHOH PHIOBI, KT 12838 13762 11342 13177
CTOMMOCTb BBUIOBJICHHOMH PBIOBI, THIC. PYO. 483993 | 518827 | 540693 | 496773
Br.u.nalra 30249 32427 33793 31048

W3 naHHBIX, IPUBEJCHHBIX B TAOJIUIIE MOXKHO CJIENaTh BBIBOJ, YTO B yC-
noBusix OPX «Cener» 3a IIMTENbHBIA IEPHOJ BHIPAIIMBAHUS Kapa chop-
MHUPOBaJIACh A0CTATOYHO 3((deKTHBHAsE MOMYJSMS KapIa, MO03BOJISIONIas,
HE3aBUCHMO OT YCIIOBHMI BBIPAIlMBaHUs, UMETh BBIXOJ ABYXJIETOK W3 pa3-
HBIX TIPYIOB B Tipeaenax 85-90 % u moiay4ars JOCTaTOYHO BBICOKHMHA OO
HPUPOCT BBUIOBJICHHOI pBIOHI (B cpeaneM 12666 kr Ha omun mpyxn). Crou-
MOCTb BBUIOBJIEHHOI pBIOBI 110 BceM mpynam cocrasuia 2040286 Teic. pyo.,
B TOoM uncie Ha 1 ra — 31879 ThIC. pyo.

JIMTEPATYPA

1.Bensies B. . CipaBounuk 1o psi6oBOJCTBY U pbibosoBeTBy / B. U. Bernsies. — MuHck:
VYpamxaii, 1986r. — 224 c.

2.Kuura, M. . Ouenka rerepo3ucHOro 3pdexra y MEKIHHEHHBIX, MEKIOPOIHBIX U
MEXBHUIOBBIX KPOCCOB KapIia ¥ HCIIONb30BaHUE MX IS MOBBIIEHUS d(G(EKTHBHOCTH PBIOO-
Boactea / M. W. Kuura. — Xomauno, 2006. — 22 c.

3.Ko3noB, A. U. Buonorndeckue ocOOCHHOCTH DBIO, KyJIbTHBHPYEMbIX B mpymax /
A. U. Ko3nos. — I'opxu, 1992. —20 c.
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UHTEHCUBHOCTH POCTA I'MBPUJIHOI'O KAPIIA MECTHOM
CEJIEKIIUHA

KoctiokoBuu . /1., Jooponaeii O. A.

Hayunwuii pyxosooumenv — [lonuna /1. C., kano. c.-x. HayK, 0oyeHm

YO «benopycckas ToCyJapCTBEHHAS CETBCKOXO3IMCTBCHHAS aKaJIeMUs,

r. l'opxu, Pecriybmka benapycs

OAO «OPX «Ceneu» bepé3oBckoro pailoHa 3aHUMAETCS pa3BEACHUEM
Pa3HbIX BUJOB PHIO: HO HAMOOIBIINH MPOIEHT B CTPYKTYPE CTa/la 3aHUMAeT
Kapr. PeI6X03 sSBISETCS MOJHOCHCTEMHBIM KapIOBBIM XO3SIHCTBOM C ABYX-
JIETHUM 000poTOM. B ppIOX03€ B TeueHHE HECKOJIBKUX JIET UCIIOJIb30BAJICS
MIOCAZI0YHBIM MaTepHan HECKOJIBKHX MOPOJI KapIa: JaXBUHCKUN, H300eI1H-
CKMH U HOTOCJIABCKUIM, OCHOBHBIM M3 KOTOPBIX SBJIICS JIAXBUHCKHUH Kapil.
OpHako CeneKIys Ha COXpaHeHHe KapIa «B YHCTOTE» He BEIETCs, a TOJIBKO
HCTIONB3YIOTCS OTIENbHBIC 3JIEMEHTHI CEJIEKIIMU B BHJIE 0TOOpa, YTO MpUBE-
710 K (POPMHUPOBAHUIO HOMYJISIIMA MECTHOTO THOPUIHOTO KapIia.

Hcxonst u3 3T0T0, 1IeNBI0 pabOTHl ABISUIOCH M3ydeHHue 3¢dekTuBHOCTH
BbIpamuBaHus kapna mectHoi cenekund B OAO «OPX «Cenewn» bepésos-
CKOr'o paiioHa.

Ha nepBom 3tame uccienoBaHusi ObUIO M3YHYEHO COCTOSIHUE OTpPACIH
pBIOOBOICTBA B pBIOXO3€ (TabMI. 1).

Tabnuna 1. Cocrosinue orpacim poidoBoacTea B OAO OPX «Ceireny

ITokasaTenn Lonpt

2012 2013 2014
Bcero 3akpemieHo 3emny, ra 3767 3767 3767
Ilnomans npyios, ra 2533 2533 2533
IponsBeneno npyoBo# peIOkI, T 2518 3683 3750
PbI00NPOIYKTHBHOCT, 11/Ta 10 14,5 75
KonmyecTBo peann3oBaHHOMN PBIOBI, T 1370 1518 1904
JlenexxHasi BBIpy4Ka OT pean3aliiyl mpo- 6954 8061 10365
IIYKIMH, MJIH. pYO.
Iony4eHo npuObLUIH, MIH. PyO. 1401 447 -416

Amnanu3 Tab7. 1 OKa3pIBaeT, 4To IIIOMAh 3aKPEIUIEHHON 3eMIIH U TIpY-
JIOB HE M3MEHWIAach U coctaBisieT 3767 n 2533 ra coorBercTBeHHO. 1o OT-
HoureHuo k 2012 u 2013 rogam KOJIMYECTBO MIPOU3BEICHHON PHIOBI YBEIIH-
yuiock u cocraBmio 3750 1. [leHexkHas BhIpydKa OT pealMi30BaHHOW Ipo-
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nykouu B 2014 romy cocraBuma 10365 miH. py0., 0OHAKO BBIpAIIMBaHHE
PBIOBI B ppIOX03€ YOBITOYHO.

B pr10x03¢ B TeueHHE HECKOIBKHX JIET UCIIOIB30BAJICS ITOCAIOYHBII Ma-
Tepuas HECKOJIBKUX MOPOJ Kapra: JaXBUHCKHUN, N300€TMHCKUH U I0TOCIIaB-
ckuil. OJJHaKO CeNeKIMsl Ha COXpaHEHHe Kapla «B YHCTOTE» HE BEAETCS, a
TOJIBKO UCTIONIb3YIOTCS OT/JEIIbHBIE JJIEMEHTHI CEJIEKIINH B BUJE 0TOOpPA, 4TO
MIPUBEIIO K (POPMHUPOBAHHIO NOMYJIAIH MECTHOTO THOPHIHOTO Kapria.

Jasee u3y4anu ycjoBHs BhIpaIMBaHHsI THOPUIHOTO Kapra MECTHOMU ce-
JICKITMH B ppIOX03€¢. B mporecce ucciienoBanus ObLTH HCIIOIL30BaHbI 4 TPY-
na (tabdma. 2). [Tocne 3MMOBKHM U3 3MMOBAJBHBIX NPYJOB T'OJJOBUKOB BbIIAB-
JIMBAIOT U TIEPECaKMBAIOT B HaryJlbHBIC NMPyAbl. HarynpHble npyas! moaro-
TaBJIMBAIOT OCEHBIO: OCYIIAIOT M MEIHOPHPYIOT, a BECHOH 3aJIMBAlOT 0
MIOJIHOM OTMETKH.

Ta6nuna 2. XapakTepHCTHKA YCJIOBHIi BHIPAIUBAHMS Kapna

IIpynst
Toxaszarenn o | 2 | T [ 4
TTnormae, ra 15-16
Cpenusist riryOMHa, M 1,3 15 1,3 1,3
TI10THOCTH MOCa Ku, IIT/Ta 2,0 2,0 2,0 2,0
PEIGONIPONYKTHBHOCTS, I/Ta 12,4
T'enorun T'uOpuHbIHA Kapn

W3 manHbIX TabJ1. 2 BUIHO, YTO IUIOMIAAb MIPYIOB MPUOIH3UTEIHHO OIH-
HakoBa — 15-16 ra. Cpeansis rimy6uHa xonebnercs ot 1,3 mo 1,5 m. ITnot-
HOCTh IIOCAJKH COOTBETCTBYET HOpPME, a PHIOONPOAYKTHBHOCTH MPYIOB
cocraBieT 12,4 mw/ra. Bo Bcex HarynbHBIX NpyJdax HOCaXKeH THOPUIHBINA
(MecTHBII) Kap1l.

B HarysipHBIX Opynax Kapi MUTaeTcss OSHTOCHBIMH OpraHH3MaMH, a
TaKKe HU3MIUMH pakooOpa3HBIMH. 13 KOPMOB HCHOIB30BajcS KOMOU-
kopMK-111 n K-110, koTOpBIil BHOCHIN B KOPMOBBIX MECTAX.

Poct u pazBuTHE Kapra KOHTPOJMPOBAIN B TEUEHHE BCETO BETETAIIMOH-
HOTO IIepHo/ia, Yepe3 KaKAyIo AeKaay MyTeM KOHTPOJIBHBIX 00710BOB. [lep-
BBIH KOHTPOJIBHBIM 00JIOB MPOBOAMIN Yepe3 21 jeHb Mociie MOcaku PhIObI
ITyTeM BBUIABJIMBAHUS B Pa3HbIX MecTax 1o 5—10 pe1d. B kaxmoit rpymme —
o 40 mtyk. Macca kapna koJyie0aeTcst He3HaUYUTENEHO U HaXOAUTCS B IIpe-
nenax 472—498 r. Hanboubimas n3MEHYUBOCTD 10 Macce y Kapiia, KOTOPBIH
BoipanuBaics B npyny H-3 — 17 %, 4To CBHIAETENLCTBYET O HEBbIPABHEH-
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HOCTH TIOKa3arTelsisi JKMBOM Macchl pbiObl. CpenmHsisi Macca Kapria pasHBIX
npynoB cocrasiseT 483 .

JuHa peIOBI TaKKe KOJICOIeTCs He3HAYUTEIbHO, OT 25,1 10 26,1 cM u B
cpenneMm cocraBmwia 25,4 cM. KoaddunmeHt ynmuraHHOCTH yKa3blBaeT Ha
COOTHOUIEHHE MacCHl Tesa K JuInHe. Pe3ynpTaToM BelleHUs CeNIeKINH SIBIIS-
eTca K03 UIMEHT yuTaHHOCTH Oosee 2. Bo Becex rpymmax ko3¢ uIieHT
YIOUTaHHOCTH BBILIE 2.

MakcumanbHeIH KO3((GUINEHT yNMUTaHHOCTH y Kapma u3 mpyna H-3,
KOTOPBIi cocTaBmi 2,4.

Takum 00pazoM, B ycloBHAX peiOoxo3a «Cenery ruOpuaHbIN Kapl MecT-
HON CEJEKIUH MPOSBISIET XOPOLINE TeHOTUIHYECKHE M (HEHOTHITHUECKHE
kauecTBa. [losiBeHHE Takoro rHOpHIA, XOPOILIO aTANTHPOBAHHOTO K CYIIe-
CTBYIOIIUM YCJIOBHSIM, PE3yJabTaT 3(P(PEKTUBHOTO COYETaHUsI 3aBO3HMMOTO
TeHETHYeCKOro Marepuaina. Tak, Ipu CpaBHEHUH C HOPMAaTHBHBIMHM ITOKa3a-
TEJIIMH POCTa W Pa3BHUTHS JIAXBUHCKOTO Kapria 3aMETHO IPEBOCXOICTBO
9THX MOKa3aTeJel Y MeCTHBIX THOPHU/IOB.

V]IK 636.22/.28.034:575.22

B3AUMOCBS3b MEXKAY NIPOAYKTUBHBIMU KAYECTBAMHU
HEPBOTEJIOK BEJIOPYCCKOM YEPHO-IIECTPOM ITOPO/IbI
PA3HbIX TUTIOB ®OPMUPOBAHMUS

Ky3bmunxkas T. H.

Hayunwiii pyxosooumens — /lyooea M. A., kauo. c.-x. HayK, 0oyenm

YO «benopycckast rocy1apCTBEHHAs CETLCKOXO03SIMCTBEHHASI aKaZIeMU»,
r. I'opku, benapycs

BakHeHmMM 3B€HOM TpPH CO3/IaHUH BBICOKOIPOIYKTHBHBIX MOJIOYHBIX
cTaj SABJSIETCS LEJICHANPABIEHHOE BBIPALMBAHUE PEMOHTHBIX TEJIOK C T10-
Jy4EHUEM XOPOILIO Pa3BUTHIX, C KPENKHM 3J0POBbEM KMBOTHBIX, JAOCTH-
ralomyX HeoOXOIUMOM JJIsl OCEMEHEHHUS KMBOW MAcChl B JIOCTaTOYHO paH-
HeM Bo3pacte (16—18 mec). ITO MO3BOIMT MOJy4aTh KOPOB, CIIOCOOHBIX B
NEPBYI0 U MOCIENYIOIUE JaKTallUl YCTOMYMBO yIEp)KUBATh BBICOKHME Ha-
JIOM 1 00JIa/IafoIMX XOPOIIMMH BOCHPONU3BOIUTEIBEHBIMHE CIIOCOOHOCTSIMU.
VYhymeHuss npu BBIPAIIMBAHUM PEMOHTHBIX TEJIOK CIEP)KUBAIOT IMPOSBIIE-
HHE T€HETHYECKOTO MOTEHIMaIa KOPOB MO MOJIOYHOW MPOAYKTHBHOCTH U
MIPOYKTUBHOMY JIOJTOJIETHIO.
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

TexHoMOTHA CONEpKAHUS PEMOHTHBIX TEJOK JIOJDKHA 00ECHEYHTh, BO-
MIEPBBIX, MAKCHMAaJbHOE IPOSIBICHAE HACIEACTBCHHBIX 3aJaTKOB HHTCH-
CHBHOTO POCTA U PA3BUTHSI, BO-BTOPBIX, B IEPHO/ BBIPAIMBAHUS 3aJI0KHUTh
OCHOBBI BBICOKOH MOJIOYHOH NPOTYKTHBHOCTH B3POCIHBIX >KHBOTHBIX, XO-
POLIEro 3/I0POBbS U MPHUTOJHBIX K KPYIHOTPYNIIOBOMY OOCITY)KMBaHHIO, B-
TPEThbHX, OBITH SKOHOMHYHOH M 0a3MpOBaTHCS Ha COBPEMEHHBIX TEXHHUYE-
CKHX U OPTaHU3aIlMOHHBIX PELICHUAX.

Llenbto mccnenOBaHUM SIBISAIOCH U3yYEHHE B3aMMOCBS3H MEXAy Ipo-
JYKTUBHBIMU Kau€CTBaMHU IIEPBOTEJIOK B 3aBUCHMOCTH OT MHTEHCUBHOCTHU
uX (OPMHUPOBAHUS BO B3POCIYIO OCO0b.

HccnenoBanus 1Mo N3y4CHUIO B3aUMOCBSI3H MEX/Y IIPOTYyKTUBHBIMHA Ka-
YEeCTBAMH TIEPBOTEIOK B 3aBUCHMOCTH OT MHTCHCHBHOCTH MX (OPMHpOBa-
Hus Bo B3pociyto npoBoaunuck B YKCII «Peinomnbckuin» ToI0UHHCKOTO
paiioHa. MaTepuanoM Uil HCCIIEOBAaHUHN SIBISAIIOCH ITOTOJIOBBE IIEPBOTEIOK
0eTIOpPYCCKON YepHO-TIeCTPOoii mopo sl B KomrrdecTse 200 rooB.

Jnst BBISIBIIEHHS MHTEHCHBHOCTH (POPMHPOBAHHS JKUBOTHBIX BO B3pPOC-
JIyt0 0CO0Ob OIIPEAENAIN HHIEKC CMaa OTHOCUTENILHOM CKOPOCTH pOCTa.

WHnekce crafa OTHOCUTENIBHOM CKOPOCTH POCTa ISt KPYITHOTO POraToro
CKOTa ONpeessIv 1o ClexyIolel Gpopmyie:

UucC, . = (m2 _ml) _ (m4 _m3) .100
<1 (my+m,)-05 (m,+m,)-05 ’

r7Ie M; — Macca )KHBOTHOTO NPU POXKJICHNH, KT

M, — Macca >KMBOTHOT'O B 6 MeC, KT

M3 — Macca )XHUBOTHOTO B 12 Mec, KT

M, — Macca )XHUBOTHOTO B 18 Mec, Kr.

Wuneke crnaja onpenensuics Ul KaKA0ro )KMBOTHOTO U3y4aeMoro cTa-
aa.

ITo pe3ympTaTaM pacmpeneneHus TeJIOK M0 THIIaM WHTEHCHUBHOCTH (op-
MHPOBaHHS BO B3pOCIIyI0 0c0o0b OBUIO BBIIENCHO 3 THHA (HOPMHPOBAHUS
KHBOTHBIX:

1) GeicTpo hopmupyrOIIHECS;

2) yMepeHHO (GopMHpYOLIHeCs;

3) MemeHHO (OPMHUPYIOLIHECS.

Jnst n3ydeHus! B3aUMOCBSI3H MEKy OCHOBHBIMH TTOKAa3aTeIIMU MOJIO-
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HOW TPOJYKTHBHOCTH IEPBOTENIOK PACCYUTBHIBAINCH MapHble (hEHOTHIIHYE-
cKHe KOI(QUIMEHTB KOPPENAIUHN (Tyy) C ONpe/ieeHHEM UX JIOCTOBEPHO-
ctu (ty).

Jnst ompeneneHusl CUIBL CBSI3M MEXIy IPU3HAKAMH HCIIOJIB30BAINCH
creayromye 3Ha4yeHns KodpQuIreHTa KOppesiuu:

I xy<0,3 — cnabas;

I' vy 0,3-0,5 — cpennss (ymepeHHas);
I' vy 0,5-0,7 — 3HAauMTENBHAS;

I' vy 0,7-0,9 — cunbHas;

I xiy >0,9 — oueHb cUIbHAs.

JlOCTOBEPHOCTh CTATHCTHYECKUX BEIMUMH OINPENEIsUIach C HCIIOIb30-
BaHueM Tabmuubl CThIOACHTA.

Crarucruueckas 00paboTKa UCXOJHBIX JAaHHBIX TPOBOAMIACH C UCIIOJb-
30BaHHMEM TPHUKIAIHOTO Makera mporpamm «Excelly.

[Tpu3HaBasi MPUHIMII LIEJIOCTHOCTH JKUBOTO OpraHH3Ma, B IPaKTHKE Ce-
JIEKIIMU OOJIBIIOE BHUMAHHE YIENSETCsl M3YUEHHIO KOPPEISIIMOHHBIX B3au-
MOCBsI3€il MEXy MPU3HAKAMU B KOHKPETHBIX MPOM3BOJICTBEHHBIX YCIOBH-
SX.

B pesynpraTte uccienoBaHUI yCTaHOBIEHO, YTO B3aMMOCBS3b MEXKIY
YI0EM W XMPHOCTBIO MOJIOKa y KOPOB OBICTPO (DOPMHPYIOLIETOCS THIIA
okazanach npsimoit u cnaboit (r = +0,04), B To Bpemst Kak B3aUMOCBSI3b Me-
Ky YKa3aHHBIMH BBIIIE TOKA3aTeIIMH y KOPOB MEIJICHHO M YMEPEHHO
(dbopMupyOLIMXCS  OKa3anach OOpaTHOW M ciaboi: COOTBETCTBEHHO
r=-0,11 ur=-0,19. OnHako B3aUMOCBSI3b MEX/y YKa3aHHBIMU OCHOBHBI-
MU II0Ka3aTeJsIMU TPOJIYKTHBHOCTH HE3aBHCHUMa OT TUIa (OPMHUPOBAHUS
TEJIOK 0Ka3aliach HEAOCTOBEPHOI.

JocroBepHas mpsiMasi B3aUMOCBSI3b Y BCEX TUIOB TEJOK [0 MHTEHCHB-
HOCTH (OPMHUPOBAHHS BBISBICHA MEXIy YJ0EM W BBIXOJOM MOJOYHOTO
xwupa. [To crie cBsI3b MEXKIY yJI0eM U BBIXOOM MOJIOYHOT'O JKHpa B ITPyIIIe
TEJIOK OBICTPO W yMepeHHO QopMmupylomUXcs Obula 3HAYNTEIHHOM
(r=+0,7), a y ymepeHHo ¢opmupyronmxcs tejaok — cpenteit (r = +0,4).
Mexny yaoeM ¥ IPOLEHTHBIM COJIEp)KaHHEM OejlKa B MOJIOKE HE3aBHCHMO
ot tuna (GOpMHPOBAHUS TEJIOK YCTAaHOBIICHA HEIOCTOBEpHasi oOparTHas cia-
6as B3aumocBs3b (I = —0,06 — (0,2)). [lepBotenkn ymepeHHo ¢opmupyro-
LIErocst TUIAa UMEIOT OoJiee MPEIOUTHTENIbHYI0 KOPPEISIHOHHYIO B3auMO-
CBSI3b MEX[IY MHAEKCOM CIIafia OTHOCUTEIBbHOM CKOPOCTH POCTa U BEIHYH-
Ho# ymos 3a 305 cytok (r = +0,1 — cBs3b cimabas mpsiMast), a TAaK)Ke WHICK-
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

COM CHaja CKOPOCTH POCTa M BEIXOJIOM MOJOYHOTO Oenka (I = —0,1— cBs3b
ciabast IpsiMast) B CPAaBHEHUH C TEITKAMU IPYTUX THIIOB.

Takum 00pa3om, IPOBEICHHBIN KOPPEIANNOHHBIA aHAIN3 eIle pa3 MmoJI-
TBEPAMI, YTO B JAHHOM IPEANPUATHN HAHOOIee KENaTeIbHbBIMU IS 1ajb-
HEWIIero pasBeleHUsl C LEJbI0 YBEJIUUYCHUS MOJIOYHOW IMPOJYKTUBHOCTH
JIOMHOTO CTaja SIBJISIOTCS TEJIKH YMEPEHHO (DOPMUPYIOLIET0Cs TUIIA.

V]IK 636.22/.28.034:575.22

MPOJYKTUBHBIE KAUECTBA NEPBOTEJIOK BEJIOPYCCKOM
YEPHO-IIECTPOM MOPO/IbI PA3HBIX TUIIOB
O®OPMHUPOBAHUA

Ky3bmuunkas T. H.

Hayunwui pyxosooumens — /lyooea M. A., kauo. c.-x. Hayk, doyenm

YO «benopycckast roCyAapCcTBEHHas! CETbCKOXO03SHCTBEHHAs aKaIeMUs»,

r. l'opku, Peciybnmka benapychb

Cucrema BbIpalMBaHUs MOJIOAHSIKA JKUBOTHBIX JIOJDKHA OCHOBBIBATHCS
Ha OMOJIOTHYECKHX OCOOEHHOCTSIX €ro pocTa W Pa3BUTHS, CIIOCOOCTBOBATH
(hOPMHPOBAHUIO BHICOKOW MPOJYKTUBHOCTH, KPEIKOH KOHCTUTYLIMH U OBITH
9KOHOMHYECKH OIpaBaaHHoil. HeoOxoaumo yaensTte BHUMaHuE MOMEHTaM
BEIPAIIMBAHUS MOJIONHSKA KPYIMHOTO POTATOr0 CKOTA, KOTZA TPOMCXOIHT
(dhopMupOBaHHE aHATOMO-(PH3HOIIOTHIECKUX IPOIECCOB B opraHusme. Pe-
MOHTHBIH MOJIOJHSK — 3TO JIUIO XO3SIMCTBA, XapaKTEepPHU3YIOIIee MPOILIoe,
HacTosIIee U ompenesioniee ero Oymymee. OT TOro, CKOJIBKO U KaKUX BBI-
palMBalOT TEJIOK, BO MHOIOM 3aBHCHUT IPOAYKTHBHOCTH CTaja M pEHTa-
0eBbHOCTD OTPACIIH.

Llenpto uccrnenqoBaHUN SBISJIOCH M3YUYEHHE BIHUSAHUS MHTEHCUBHOCTHU
(hopMHpOBaHHS TETOK OEIOPYCCKOW YEPHO-TIECTPOU MOPOBI BO B3POCIYIO
0Cc00b Ha MOJIOYHYIO MTPOAYKTUBHOCTD.

MarepuanoMm Jyisi MCCIEIOBaHUIl SIBJIAJIOCH MOTOJIOBbE TEIOK HYEPHO-
nectpoit mopoasl B komudectBe 200 rosos, npuHamiexamee YKCII «Poi-
JToMIIbCKU» ToslounMHCKOTO paiioHa.

VIHTEHCHBHOCTD POCTa TEJOK M3ydajach IyTEM pacyeTa CpeaHecyTod-
HOTO M OTHOCHTEIILHOTO NPUPOCTOB B nepuoznl 0-6; 6-12; 12—18 mecsiues.
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JInst BBISIBJIEHHUST MHTEHCHUBHOCTH (JOPMHUPOBAHHS JKUBOTHBIX BO B3POC-
Iyl 0co0b ONpEesid WHIACKC Chaja OTHOCHTEIbHOW CKOPOCTH pPOCTa
HHIUBHUYAIBHO JUIS KXKIOTO dKUBOTHOTO.

WHpeke craga OTHOCUTENLHON CKOPOCTH POCTA ISl KPYITHOTO POraTtoro
CKOTa ONpeessIH MO Cleayrolnel Gpopmye:

HCye = (mz_ml) - (m4_m3) -100,
(m,+m,)-05 (m,+m,)-0,5

re M; — Macca JKUBOTHOTO TIPU POXKICHUH, KT

M, — Macca >KMBOTHOT'O B 6 MeC, KT

M3 — Macca )XUBOTHOTO B 12 Mec, KT

m, — Macca JKMBOTHOTO B 18 Mec, KT.

PacnipeneneHre TENMOK MO THIIAM HWHTCHCHBHOCTH (DOPMHPOBAHUS BO
B3pOCIYI0 OCOOB MPOBOIMIIM IO BEIMYMHE CPEAHErO WHACKCA crafa o
crany (MC,) 1 cpeHeKBaApaTHUECKOTO OTKIOHEHH (G) MO MHIEKCY craaa
BCEX )KHBOTHBIX.

B 3aBuCHMOCTH OT BeTHYMHBI WHACKCA CIa/la OTHOCHTEIEHON CKOPOCTH
pocTa TEJIKH Pa3AeisioTCs Ha CIACIYIOIUE THIIBL:

4) 6sicTpo hopmupyrommecs, UC > HC,, + o;

5) ymepenno ¢popmupyrompuecs, UC,,— 6 <HC <HUC, + o;

6) meanenno dopmupyromuecs, UC <UC,— o.

Or1leHKa KOPOB M0 MOJIOYHO# MPOIYKTHBHOCTH MPOBOIUIIACH HA OCHO-
BaHUH JAHHBIX KapTOYKH IICMEHHOU KOPOBBHI.

Jiis yBenmMueHUs] MPOU3BOACTBA MOJIOKa HEOOXOIHWMO, TPEXIEe BCETO,
00eceunTh JTydIllee pa3BUTHE )KUBOTHBIX B MOJIOJIOM BO3pacTe.

PacnipenencHre TENIOK 10 HHTEHCUBHOCTH (DOPMHUPOBAHHUS BO B3POCIYIO
0CcO0b MPHUBEICHO B TAOJIHIIE.

PacnpeseieHne Te10K 6e10pyCCKOil YePHO-NECTPOii MOPOIbI 0 HHIEKCY
OTHOCHTEJILHOTO CIIaJa CKOPOCTH POCTa

KonnuectBo Wngexc cnaga, %
Tun >KMBOTHBIX
roJIOB % X+ my c Cv, %
BricTpo popmupyronmecs 28 14,0 109,3 +4,9 14,8 17,0
YMepeHHo hopMupyOIHecs 145 72,5 89,9+1,1 7.2 8,0
MemienHo hopMupyromuecs 27 13,5 65,1£1,6 8,4 12,9
Ilo crany 200 100 89,3+1,0 13,6 15,3
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

W3 naHHBIX TAaOIMIBI BUAHO, YTO B H3y4aeMOM CTaJe TEJIOK Oenopyc-
CKOH 4EepPHO-NIECTPOH MOPOABI BBIACISIOTCS TPH IPYIIIBI 10 HHTCHCUBHOCTH
(opmupoBaHUs BO B3pociyto 0coOb. [Ipu 3TOM OoIbIIIe BCErO TEIOK OTHO-
CHUTCS K TUIy yMepeHHO (opmupyromuecs —145 ronos, wmu 72,5 % oT Beex
HCCIIeyeMbIX KHUBOTHBIX. [I0roj0BbE TENOK, OTHOCAIIMX K IPyIIaM OBICT-
PO bopMupyOIIHMXCS M MEIIEHHO (OPMHUPYIOMINXCS, OBLIO MPAKTHYECKH
OJIMHAKOBBIM — COOTBeTCTBeHHO 14 1 13,5 %.

WHpaexe cnasa CKOPOCTH poCTa B LIEJIOM 10 M3ydaeMOMY CTaiy IepBO-
Tenok coctapisit 89,3 %.

MortouHas IPOJYKTHBHOCTh KOPOB OIPEAENISETCS KaueCTBOM BbIpAI[y-
BaHMA TeJIOK. [Ipexkne Bcero, HEOOXOAMMO CO3/aTh >KUBOTHBIM YCIIOBHS
XKHM3HU M NPOIYIIMPOBAHHUE, COOTBETCTBYIONINE TPEOOBAHMSIM UX ITOTCHIIH-
AJIbHOM, TeHETHYECKH 00YCIIOBICHHOH NMPOTyKTUBHOCTH.

B pesynbTare mccinenoBaHUM yCTAHOBICHO, YTO TIEPBOTEIKH B 3aBUCH-
MOCTH OT THIIOB (DOPMHPOBAHHS BO B3POCIYI0O OCOOb XapaKTEpU3YIOTCS
OTIPEJICTICHHBIMH PA3JIMYMSAMH B YPOBHE MOJIOUHOH NPOAYKTUBHOCTH. [Ipu
9TOM, HanboJjee BbICOKas MOJIOYHAS NMPOAYKTUBHOCTH ObUIA y IEPBOTEIIOK
yMepeHHO (GopMupymomierocst Tuna. Tak, ynoi NepBOTENIOK JIaHHOTO THIIA
coctaBisit 4611 Kr Mosioka, 4ro OoJble, YeM Y )KUBOTHBIX OBICTPO M Me-
JICHHO (POPMHUPYIOIIETOCs THIIOB COOTBETCTBEHHO Ha 8,7 u 9,7 (P<0,05) %.

IIpeBoCXOACTBO MEPBOTENOK YMEPEHHO (OPMHUPYIOIIErocs THIA IO
MIPOLIEHTHOMY COZAEPKaHUIO JKHpa B MOJOKE B CPAaBHEHHH C >KUBOTHBIMHU
OBICTPO M MEIUICHHO (hOPMUPYIOUIMMHUCS COCTaBIISLIO COOTBETCTBEHHO 0,02
n 0,11 %. OnHako TOCTOBEPHBIX Pa3NIMYMA MO JKUPHOCTH MOJIOKA B pa3pese
BBIJICTICHHBIX TUIIOB ()OPMHPOBAHUS TEJIOK BO B3POCIYIO 0COOb HE BBISBIIC-
HO.

HanGonee BbICOKHMH BBIXOJ] MOJIOYHOTO XHpa OBLIT TAKXKE y HEPBOTEIIOK
yMepeHHO GopMmupytomiero Tuna — 180 kr, 4T0 OOJbINe, YeM Y KUBOTHBIX
MEIJIEHHO M ObICTpo (DOPMHUPYIOIIMXCS THUIOB COOTBETCTBEHHO Ha
13,2(P<0,05) u 3,1 %.

[IporierTHOE comepkaHue Oenka B MOJIOKE IEPBOTEIOK Pa3HBIX THUIIOB
(dhopmupoBaHHS BO B3pOCIyI0 0c00b BapsupoBaiuo ot 3,20 mo 3,30 %. Jloc-
TOBEPHBIX PA3IMYUMA 1O OEITKOBOCTH MOJIOKA B pa3pe3e M3ydaeMbIX THIIOB
MIEPBOTEIIOK HE YCTaHOBJICHO.

HauGonee BBICOKMIT BBIXOA MOJIOYHOTO Oejka ObUI y MEpBOTEIIOK yMe-
peHHO (opmupyrolerocst THna — 152 Kr, 4To TOCTOBEPHO OOJIbIIE YeM Y
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KHMBOTHBIX OBICTPO M MEIJICHHO (POPMHUPYIOIIErocs THUIA COOTBETCTBEHHO
Ha 17,8(P<0,001) u 13,4(P<0,001) %.

[TpuObIb OT pa3BelNeHUs] MAaTOYHOTO IIOTOJIOBBS YMEPEHHO (OpMHU-
pytorierocs Tumna Ha 1 rosioBy cocrasuia 131,4 TeIc. pyo.

Takum 06pa3om, AJst AaNbHEHIIEro YBeTUYeHUs TPOM3BOACTBA MOJIOKA
B YKCII «Primomiisckuiiy meiaecooOpa3Ho pa3BeleHHe MATOYHOTO MOTOJ0-
BbSl YMEPEHHO (hOPMHUPYIOLIETOCs THIIA.

YK 581.19:633.367:636.085.5

OCOBEHHOCTU BUOXUMHUYECKOI'O COCTABA CEMSIH
JIOIIMHA KAK KOMIIOHEHTA KOMBUKOPMOB
Mamomnukas B. H.

Hayunwuii pyxosooumens — Kosanéea H. B., kano. c.-x. Hayk, 0oyenm
YO «benopycckas rocyaapCcTBEHHas! CEIbCKOX035HCTBEHHAS aKaJaeMusy,
r. ['opxu, Pecriybmka benapycs

K 3epHO00000BBIM KyJIBTYpaM OTHOCSITCS KPYITHOCEMEHHbBIE OJTHOJIETHUE
pacTeHust — cosi, TOpoX, JIONUH, 000bl KOPMOBBIE, HYT, (hacolib, YeUEBHIIA,
BHKa W IIp. ATPOTEXHHYECKOE MPEHMYIIECTBO 3THX PACTEHHH COCTOUT B
00OTalleHIH TTOYBBI TUTATSIHLHBIME BEICCTBAMHE, HAKOIUICHUH B HEH opra-
HUYECKHX DJIEMEHTOB M B YJIy4YIICHHH a30THOTo OanaHca. 3epHOO00OBEIC
BO3JIEIIBIBAIOTCS IS TTOYYSHUsI KOPMOBBIX U MHINEBBIX MPOJYKTOB C TIO-
BBIIICHHBIM COJIEPKaHUEM pacTHTeIbHOTO Gerka [1].

OcHOBHOE OTNIMYHME OHOXMMHYECKOTO COCTaBa M KOPMOBOW LIEHHOCTH
3epHOOOOOBBIX PACTEeHHH — BBICOKOE COIeplKaHhe Oellka W yrieBonos. B
ceMeHax OONBLIMHCTBA BUIOB ypOBeHb mpotenHa cocrtapiser 20-30 %, y
cou u monuHa — 3540 %. TToBbIIICHHOE KOJIMYECTBO Macia B 3€pPHE COU
(18-22 %) u mromuua (9—11 %) MOBBIIAET MUTATEIBHOCTD U SHEPrETHUE-
CKYIO LICHHOCTb 3THX KyJbTYp. B OenkoBbIX 100aBKaX W KOHLEHTpaTax M3
6000BBIX COJIepKaHNe TPOTEHHA KoebueTcst B mpezenax 45-60 % [2].

B peuienun npoOieMbl pacTUTEIHHOTO KOPMOBOTO Oejika BechbMa Bax-
Hasl, €CIIM HE PEIIAIOLIasi, POJIb MPHHAIICKHUT O0O0BBIM KyIbTypaMm 0OJaro-
Japs X OHOJIOrMYECcKO# mosHoneHHOCTH Oenka. HemoctaTtok ceiporo mpo-
TeHHa ¥ HEe3aMEHUMBIX aMHUHOKHCIIOT B KOMOMKOPMaX JUIS IITHUIBI KOMIICH-
cupyeTcs, IIPeXk/Ie BCEro, 3a cueT 3epHa 0000BbIX. Benercs nmouck nemeBbIx
3aMEHHTENeH KOPMOB KHUBOTHOTO MPOUCXOXKICHHUS M COSBOTO IIPOTA, CPEIH
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KOTOPBIX BaKHAsl POJIb OTBOAWTCS 3epHOOOOOBEIM KYJIbTypaM (TIOJHOXKHP-
HOH coe, TOpoXY, JIIOIHHY, BUKE, HyTy, KOPMOBBIM 000aM u jp.).

Cpean >TUX KOPMOB pOJIb JIIONIMHA B IOCIETHHE ToJbl Bo3pocia. OH
MIPUBJICKAET CBOCH HEMPHXOTIMBOCTBIO K MOYBEHHBIM YCJIOBHSIM, CIIOCO0-
HOCTPBIO HapallMBaTh BHICOKYIO YPOXKAHHOCTh 3€JIEHON MacChl M CEMSH, BbI-
COKHM COJIEpXKaHHEM MNPOTEHHA B HHX, CPAaBHHUTEIIBHOM JEIIEBU3HOW €ro
MIPOHU3BO/ICTBA.

B Benapycu KynbTHBHPYIOT JIOIHH KENTHIH, OCIBIA W y3KOJIMCTHBIN.
CaMbIM pacHpOCTpaHEHHBIM SIBISICTCS Y3KOJUCTHBIN JIIONWH, OTJINYalo-
muiics HanOonbIIel ckopoctenoctsio. Ilo cOopy Oenka ¢ rekrapa JHOIHH
3HAYUTEIHHO NMPEBOCXOJNT KaK 3JIAKOBBIC, TAK U 36pPHOOOOOBBIC KyIbTYPHI.
B 3aBucuMOCTH OT BHJIa ¥ COpTa JIFOIIMHA COJIep)KaHHEe IPOTEHHA B CEMEHaX
coctapisieT oT 30 no 55 %. CnenoBarenbHO, B HEM NOYTH B 4 pasa BbILIE
coJep)kaHne MPOTEHHA, YeM B 3€pHE 37aKoB. BojgopacTBopumas ¢paxums
monuna 23—44 %, conepactBopumas — 47-56, cniupropactBopumasi — 1,9—
11, ménoyepacrBopumas — 3-9 %, T. e. B HeM HanboJiee HU3KOE KOJINYECT-
BO BOJOPACTBOPHMBIX OCIIKOB 110 CPaBHEHMIO C APYTUMH 3epHOO000BBIMU
[1, 3].

OueHb BaXXHO U TO, 4TO mpuMepHO 40—45 % mpoTenHa ceMsH JIONHHA
COCTaBIISIFOT aMUHOKHCIIOTHI, COCTaB M KOJMYECTBO KOTOPBIX 00ECIEUNBAIOT
€My BBICOKHE OMOJIOTHMYECKYIO IIEHHOCTh M KadecTBo Oenka. OOmmas cymma
HE3aMEHHMBIX aMHHOKHCIOT 35-55 % ot Oernka ceMsiH JIFOIIHA.

AMMHOKHCIIOTHBIN TIpoduiib HanbOoisiee CHIBHO DA3HUTCS B 3aBUCH-
MOCTH OT BHZA U copra JonuHa. [lo comepkaHuio ChIpOro MpoTeHHa U T10
o01eit cyMMe aMHHOKHCIIOT, B TOM YHCIIE HE3aMEHUMBIX, HEKOTOPbIE COpTa
Y3KOJIMCTHOTO M OENoro JIIONHMHA 3HAYMTENBHO MPEBOCXOAAT CaMbIH pac-
npoctpaHeHHbli copT Kpucramt. Yposens Hanbosiee 1IeHHOH aMUHOKHUCIIO-
ThI JIn3uHA y copTa ['lamma Ha 23 % BeIme, yem y Kpucramia, a copta beno-
3epHbIi M CHEXeTh 10 KOHIEHTPAaLMH CEPOCOAEpKalIMX aMHHOKUCIIOT
(MeTHOHNH + IMCTHH) npeBbimatoT Kpucramn Ha 22,5 %.

Cemena omrHA COJEPXKAT CPABHUTEIHHO HEOOJBIIOE KOJIHYECTBO
KpaxMmaina, y OOJBIIMHCTBA BHJIOB KpaxMaja MeHee 15 I/Kr cyxoro BemecT-
Ba. CozmepkaHue cBOOOJHBIX CaxapoB B CEMEHAX Y3KOJMCTHOI'O JIIOMHMHA
MIPEACTABICHO B OCHOBHOM IJIFOKO30H M TalakTO30H, COCTaBIISIOIIUMH B IIe-
oM okoJio 40 /KT cyxoro BemecTBa. KpoMe Toro, B ceMeHax JIIOIMHA UMe-
eTCsl HeOOUTBIIIOE KOMMIECTBO MaHHO3bI (8—10 I/Kr cyxoro BeliecTsa).

246



Cexnus 3. 3HadeHne 6noxuMun — QyHIaMEHT HayIHBIX HCCIIEIOBAHHI
B 300TCXHHUH U BETEPHHAPHU

ITo manubiM van Barneveld [6] u Qureshi [5], xup B cemeHax mronuHa
Ha 71,1 % npencraBneH Tpuanmiaraunepuaamu, Ha 14,9 — docdomunua-
MH, Ha 5,2 — cBOOOAHBIMHU cTeposiaMu, Ha 3,5 — rmukonunugamy, Ha 0,5 —
CMechbi0 cTeposioB U mapaduHoB, Ha 0,4 % — CBOOOAHBIMH >KUPHBIMU KH-
CIIOTaMH.

ITo mamueiM Comes [4], mepeBapUMOCTh MPOTEHHA CEMSH JIIOMTHHA Ha-
XO/IUTCSI MPAKTHYECKU Ha YPOBHE MepeBapuMocTy pbiOHOI myku — 85,50 %
(peOHas myka — 86,60 %), Torma Kak NepeBapUMOCTh NPOTEHHA ropoxa
cocrasiset 80,40, msacHoit mykn — 90,80, kykypy3Horo rimorera — 95,30 %.

Hannune B ceMeHax JIIONMMHA HHTHONTOPOB TPUIICHHA W XUMOTPHUIICHHA
CHIDKAET CKOPOCTh OTILICIUICHHS aMHHOKHCIOT OT MOJIEKYJbl Oeilka M me-
peBapuUMOCTh MPOTEHHA B 1eJIOM. HIMOUTOPBI poTeas NpeCTaBIsIOT CO-
00if cMech TepMOJaOMIIbHBIX OEJIKOB, OHM 00pa3yloT B MHIIEBAPHUTEILHOM
TPaKTe COEAWHEHUE C TPUICHHOM WM XUMOTPHUIICHHOM. biaronaps stomy
COCAMHEHUIO ()EPMEHT MEHSETCSI TaKUM O00pa3oM, YTO MPUHLHUI «KIHOY—
3aMOK» MEXIY (epMEHTOM H CyOcTpatoM (IPOTEMHOM) mepecraeT pabo-
TaTh, T. €. pacUICIUICHUs Ha aMHHOKHCIOTHI He mpoucxoaut. Kpome Toro,
9TO MPUBOJMUT K W30BITOYHOMY CHHTE3y (DEPMEHTOB M MOCIHENYIOLIeH T'H-
nepTpodun MOoHKeNyI0UHOM xene3bl. CoaepkaHue UHTHOUTOPOB TPUTICH-
Ha B pa3HbIX COPTax JIIONHMHA HE3HAYUTENIFHO U KOJIEOJeTCs B Ipeenax oT
0,08 1o 0,16 r/kr. [Ipu 3TOM CcomepkaHHe HHTHOUTOPOB TPUIICHHA B COCBOM
IPOTE 3HAYUTEIBHO BBIIIC M HAXOMUTCsS HAa ypoBHe 3,0-3,5 r/kr, win 2—
7UEr [1, 2].

OnHako nepeBapuMOCTh OeJIKa JIIOITMHA OIPEIeNAeTCs] HUTNINEM ajlKa-
nonsioB. OHU TPENCTaBISIOT COOO0W TETEPOIMKIMIECKHE OCHOBAHMS, Kak
MIPaBUJIO, COZIEPXKAIINE a30T B COCTaBe IMKIOB. OCHOBHBIMH CTPYKTYPHBI-
MH €IMHULIAMH WX SIBISIOTCS TPH MPOCTEHIIMX a30TCOJEpKAIUX TIeTe-
POLMKIIA: UPUAUHOBBIA, MUPPOIUIUHOBBIN U MUNEPUANHOBBIN. VX Ha3bl-
BAaIOT XMHOJM3HUJMHOBBIMHU AJIKAIIOUAMH, OHH XOPOIIO PACTBOPHMBI B BOJIE
U CIIAPTE, TEPMOCTaOMIbHBI, 001a1al0T TOKCHYECKUM JEHCTBUEM, CBSI3aH-
HBIM C TOpaXEHHEM IIEHTPAIbHOW HEPBHOW CHCTEMbl M meueHH (Iie-
YEHOYHBIE S1/Ib1), U CHIDKAIOT MIEPEBAPUMOCTD MUTATEIbHBIX BEIIECTB KOPMA.
[To creneHu TOKCHYHOCTH aIKAIOWIBI PACHONATAIOTCS B CIEAYIOIIEH mmo-
cleoBaTeIbHOCTH (OT OoJybIielt K MEHBIIEH): JIONaHUH — JIOMUHUH —
CHAapTEeHH — TUAPOKCHIIONAHNH. B y3KOIMCTHOM JIIONTMHE JOMHHHUPYOLIHM
AIIKAJIIONIIOM sBJIseTCs JonuHuH (42-59 %), 1,3-ruapokcumonanud (24—
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45 %) u anryctudonma (7-15 %). OcranpHBIE aNKaJOWIBl COCTABISIOT
MeHee 2 % oT 06Iero coaepkanus ajakajJouI0B B ceMeHax onuHa [3].

Ha ypoBeHb HaKOIUICHHUS aJKAJIOWIOB B JIFOTMHE OKA3bIBAIOT BIIUSHUC
MOYBEHHO-KIIMMATHYECKHE YCIIOBUS M arpOTEXHUKA BO3/ICIIbIBAHHS.

B mpakTHKe KOPMOIPOM3BOJCTBA JIFOIHH, UMCIOIIUN B CEMEHAX MEHEE
0,025 % ankanoumoB, OTHOCAT K CIAIKOMY COPTY, U OH MOXET HCIOJb30-
BaThCsl Ul MUINEBBIX Ienedd. OOpasibl ¢ COAEpKAHUEM aJKaJOUIOB OT
0,025-0,1 % oTHOCAT K TpYIIle MaJOAJKAIOUTHBIX W HCIONB3YIOT I
KOpMa CeJIbCKOXO3SHCTBEHHBIX JKUBOTHBIX M MTHIBL [Ipoune cuuTaroTcs
TOPBKUMH U IPUMEHSIIOTCS JJISI CUICPATHBIX LIENEH.

B JronuHe ecTh M TaKKME aHTHITUTATEIIbHbBIC COCTABIISIONINE, KAK HEKpaxX-
MAaJIUCThIC MOJIUCaXapUbl, PUTATHI, CAIOHUHBI ¥ TAHUHBI.

HexpaxmanuicTtbie moiucaxapubl KOJIEOIIOTCS B 3aBUCHMOCTH OT BUJIA.
Tak, B mronuHe Bupa L.angusti—folius oM HaxomsiTcs Ha ypoBHE 60,
L.luteus — 41, L.albus — 89 r/kr cyxoro BemecTBa (comepKaHue HEKpax-
MAJTUCTBIX MOJHUCAXAPHUJIOB MPEICTABICHO CYMMO#l pad(hUHO3BI, CTAXHO3bI,
CYKpO3bI U BepOacko3bl). JJ1si CpaBHEHHS: aHAJIOTUYHBIH [TOKA3aTeIb COCBO-
ro mpoTa cocraBisieT 52 r/kr cyxoro Beriectsa [1, 2, 4].

OTH BelllecTBa YBEJIMYUBAIOT BA3KOCTh XUMYCA B KHUIICYHHUKE MTUIBI U
TEM CaMbIM CBSI3BIBAIOT OOJIBIIOE KOJUYECTBO BJIATH M BBI3BIBAIOT CHIIBHOE
pazxmkenune nmoméra. Kpome TOro, ¢ MOBBIIICHUEM YPOBHS HEKpaxMaJwc-
TBIX MMOJMCAXAPHUIOB B KOPME MTHIIBI CHIXKAETCS IEPEBAPUMOCTh Kpaxmara,
MPOTEHHA, COKPAIIAETCS CEKPELHs YKUPHBIX KHCJIOT, a CJICJ0BaTeIbHO, U
MEPEeBaPUMOCTD JIMIIHIOB, YMEHBIIACTCS KOJIUYECTBO BOPCHHOK B KHUIICY-
HUKE M BCACHIBAIOIIAsl TIOBEPXHOCTh KPUNT y MOJOHsIKa. CeMeHa JIOIHHA
OTJIMYAIOTCSI OT APYTHUX KYJIbTYP OOJBIINM KOJHYECTBOM apaOMHOKCHIAHOB
(apaOUHO-KCUIIAHOBBIM WHACKC JIIONKHA 110 OTHOIICHUIO K COEBOMY HIPOTY
cocraBisieT 165 enunm).

Hambonee pacrnpocTpaHCHHBIH B Ka4eCTBE KOPMOBOW KYJIBTYPHI Y3KO-
muctHei mronuH (L.angustifolius), conepskamiuii mouTH B TpU pa3a MEHBIIE
¢uratHoro docdopa, uem oObIYHBIN coeBbI MIPOT, U HA 15-20 % MeHb-
oA ypoBeHb onurocaxapuaoB. Tak, conmepxanue duratHoro docdopa B
L.angustifolius okoio 5, B L.luteus — 9,3, a B mronmue L.albus — 5,7 r/kr.

CanoHuHbl — 0€3a30THUCTHIC TJIMKO3HMIBI PACTHTEILHOTO MPOUCXOXKIC-
HHUSI CO CTEPOUTHON WIIM TPUTEPIIEHOBOM CTPYKTYPOH KaK YacCThIO MOJIEKY-
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JIBL. Y3KOJUCTHBIA JIIOMUH MMEET CPAaBHUTEIHHO HEOOJNBIIOE KOJIUYECTBO
carmoHuHOB — 0,57 MI/KT.

CoBpeMeHHBIC UCCIICAOBAHUS YKA3hIBAIOT HA HAIMYKEC B CCMEHAX JIFOIIH -
Ha MyOWJIBHBIX BEIECTB, B YACTHOCTU TAHWHOB. TaHMHBI — 3TO rpymma de-
HOJIbHBIX COCIIMHCHHU PACTUTEIHHOIO MPOUCXOKICHUSA C OOJBIINM KOJIH-
gectBoM Tpynmn —OH, oGmagaromux ayOAOMu CBOWCTBAMH M XapaKTep-
HBIM BSDKYIINM BKycoM. JlyOsimee AeficTBIe TAHMHOB OCHOBAHO Ha MX CIIO-
COOHOCTH 00pa3oBHIBATH MPOYHBIE CBS3U C OENKaMM, MOJUcCaxapuaaMu U
Japyrumu 6uomnonumepami [1, 2, 5].

Ha nmanubIit MOMEHT OHOJNOTHYECKas! POJIh TAHMHOB HEIOCTATOYHO U3Y-
YCHA, U €CTb HECKOTOPLIC MPECAIOJIOKCHUA, YTO OHU MOT'YT OKa3bIBaThb I10-
JABIISAIONICE JCHCTBUE HAa MATOICHHYIO MHUKPO(MIOPY B IKEIYIAOUHO-KH-
IICYHOM TpaKTe )XUBOTHBIX. Co/iepkaHe TAHIMHOB B CEMEHAX JIFOITMHA pa3-
HBIX BUJIOB KosieOuietcst B mpeaenax 0,1-0,3 r/kr.

Takum 006pa3om, BCe 3TO yKa3bIBaCT HA TO, YTO JIFOIIMH MOXET OBITh WH-
TepeceH KaKk KOPMOBas KyJIbTypa IPH MPOU3BOJICTBE KOMOHKOPMOB H KOH-
LEHTPATOB JJIA CEJIbCKOXO3SIMCTBEHHBIX )KUBOTHBIX.
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N3MEHEHUE BUOXUMHWYECKHX IMOKA3ATEJENA KPOBH
PHU UCITOJb30BAHUN NTPOBUOTUKOB B PAITMOHAX
HOPOCAT

Mypamenkosa A. H., Kontesa 0. C.

Hayunvuii pyxosooumens — Tanwvizuna T. JI., 0-p. 6uon. nayk, npogeccop
BpsHCKMI rOCy1apCTBEHHBIN arpapHblid YHUBEPCUTET,

c¢. Kokuno, bpsinckas 0611., Poccuiickas denepanus

ITpoMbIlIUTeHHAS TEXHOJIOTHsI CBUHOBOICTBA MPEIyCMATPUBACT KOHIICH-
TpalMIo OOJBIIOrO MOTOJOBbS KUBOTHBIX HA OIPaHMYCHHBIX IUIOMIAISX H
nepeMenieHre UX MO NPOHM3BOJICTBCHHBIM IOMEIICHHUSM, CHCTEMY IpHMe-
HEHUS BaKLWH, aHTUOMOTUKOB W JPYI'HX aHTUMHUKPOOHBIX CPEICTB, YTO
NPUBOIUT K Pa3BUTHIO MAaCCOBBIX AUCOAKTEPHO30B, PACCTPONCTBY QyHKIMN
MHIICBAPEHUS, TPOIIECCOB OOMEHA BELIECTB, CHIDKCHHUIO MPOIYKTHBHOCTH.
B 3Toii CBsI3M NMEPCHEKTUBHBIM PE3ePBOM MOBBIICHHUS TPOU3BOJCTBA CBU-
HUHBI SIBISIETCS MCIIONB30BAaHKUE B PAllMOHAX OMOJOTHYECKH aKTHBHBIX Be-
[IECTB, B TOM YHCJIE MPOOHMOTHYECKHX mpernaparoB. DyHIaMEHTaIbHbBIC
HCCIIEIOBAHUSI COBPEMEHHOM OHOIIOTMYECKOM, METUIIMHCKON U BeTepHHAP-
HOI HAyKH TO3BOJIMIN Pa3paboTaTh U BHEAPUTH B MPAKTUKY MHOTHE MPO-
OMOTHKH, OCHOBY KOTOPBIX COCTABJISIOT JKHBBIE MHKPOOHBIE KYIbTYDBI
[TpoOHOTHKH BBIFOAHO OTIMYAIOTCSA OT AHTHOMOTHUKOB TEM, YTO HE OKAa3bl-
BAalOT MOOOYHOrO JIEHCTBUS, HE HAKAIUIMBAIOTCA B OpraHax M TKaHIX JKHU-
BOTHBIX, HE BBI3BIBAIOT NIPUBBIKAHUS CO CTOPOHBI MATOTCHHOH MUKPO(IOPHI
U HE 3arps3HAIOT OKPYXKAIINYI cpeny. M3ydeHne BIUSHHA MPOOHOTHYE-
CKHX MpernapaToB Ha NPOAYKTHBHOCTh U OOMEH BELIECTB OCTACTCS aKTy-
aNbHBIM, TaK KaK 3aBHCUT OT MHOTUX (DaKTOPOB, B YaCTHOCTH, (PU3HOJIOTH-
YECKOTO COCTOSIHHS JKHBOTHBIX, YCIOBHH COIEP)KAHUs, COCTaBa PAI[HOHOB,
KOMIIOHEHTOB TIPOOHOTHKOB, /103 M CXEM HX TIPUMEHECHHUSL.

Llenpo paGoThI SIBUJIOCH W3yUEeHHE W3MEHEHHE MMOKA3aTeNieii KpOBH MPH
npreMe POOHOTHKOB TIOPOCSTAM-COCYHAM.

Brut mpoBenen HaydHO-X03sHcTBeHHBIH onbIT HAa OO0 «BMIIK» cBu-
HokoMmIuteke KapadeBckoro paiiona bpsiHckoit obmactu. Marepuanom nc-
CIICOBAHUS CIY)KHJIM NPOOMOTHKH, COJCPIKALIME Pa3IHYHbIC [ITaMMBI
Mmukpoopranu3moB: Lactobacillus acidophilus b1, 6uguoym 6axmepuii u
mepmoghunvrvix cmpenmokokkos BI1. Bacillus subtilis A71. Tutp mpenapa-
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TOB cocTaBisieT He MeHee 10 XKIBBIX KIeTOK i crop B 1M Ky/IbTYpaIbHOM
HKHUJKOCTH.

st onbita ObII0 chOpMHUPOBAHO 2 TPYIIBI CBUHOMATOK 10 5 TOJIOB B
Ka)XJJOH, HAXOASIINXCS Ha TIOCIEeIHEH CTalii CYIIOPOCHOCTH U NepeBecH-
HBIE B KOpITyc omnopoca. [locie pokaeHHs: KOIU4eCTBO MOPOCIT-COCYHOB B
Kaxmoil rpymnme 0puto mo 60 u 62 TOJIOBBI COOTBETCTBEHHO B 1-i m 2-i
rpynne. IIpofoiKUTENbHOCTh YYETHOIO IMEPHOAA OIbITa cOCTaBisia 28
cyToK (0T poxIeHus 10 orbeMa). [lopocsrta 1-it rpynmnbl nomy4anu OCHOB-
HOI pamnuoH, cOalaHCUPOBAHHBIA 10 MUTATEIbHBIM BemmecTBaM. [lopocsTa
OIBITHOW TPYNIBI JOMOJHHUTEIBHO K OCHOBHOMY PAallHOHY €KEIHEBHO I10-
Jy4Yasi KOMIUIEKC MPOOHOTHYECKUX 100aBOK.

Jns ydera )kMBOM Macchl U CPETHECYTOUHBIX IPUPOCTOB UJIMBUIYaJIb-
HOE B3BEIIMBAaHHUE TIOPOCAT MPOBOJIWIM B JieHb orniopoca (0 cyTok), B 14 cy-
TOK U B 28 CYTOK (OTHEM).

Jlnst XapaKTepUCTHKU COCTOSIHUSI OEIIKOBOTO 0OMEHa y MOPOCST-COCYHOB
B CHIBOPOTKE KPOBHU OBLIN OTIPE/ICICHBI: KOHIICHTpaIUs 001iero Oeka ouy-
PETOBBIM METOJIOM; KOHIIEHTpAIs OSNKOBBIX (PpakIiil B CHIBOPOTKE KPOBU
He(eNOMETPUYECKUM METOJI0M; aKTHBHOCTH aclapTaTaMHHOTpPaHC(epasbl
(ACT) u amanmnamuHOTpaHcdepassl (AJIT) THHATPOGEHUITHAPO30HOBEIM
MetonoM (Peritmana-®peHKes).

KpoBp oTpaxaer Qusmonornieckoe coctosHue opraHumsMa. CoxpaHsis
MOCTOSIHCTBO CpPeJibl, OHA, TEM HE MEHEe, SBIISETCS JTOCTATOYHO JaOMIBbHOM
CHCTEMOI, OBICTPO OTPAXKAIOIIEH MPOUCXOSIIUE B OPraHU3ME N3MEHEHUSL.

[NonyueHHbIe 1aHHbIE OMOXMMHUYECKHX MOKa3aTesei, OTpaXKalolnuX Co-
cTOsiHUE OSIKOBOr0 0OMEHa, IpeICTaBICHbI B Ta0I. 1.

Ta6nuna 1. BansiHue Npo6OHOTHKOB HA NMOKA3aTe/IH 6eJJKOBOr0 06MeHa

Tokazatenu Ipynmt
1 (n=6) 2 (n=7)

ACT, Mmoub/(4-1) 0,253+0,07 0,451+0,06
AJIT, mmons/(4-11) 0,381+0,05 0,501+0,02
ACT/AJT, mmonb/(4-11) 0,770+0,21 0,887+0,10
OOGrwuii 6ok, /11 62,204+2,25 67,05+1,11
benkossie dpaxmun, r/1

ATBOYMUHED 31,33+3,11 39,47+0,62

Q-TJIOGYTHHBL 13,19+2,63 11,08+0,10

B-rno0yauHbL 9,19+0,72 11,41+0,69

Y-TJI00 Y IUHEI 8,49+1,71 5,09+0,94
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Y cTaHOBIIEHO, YTO CKApMIIMBAHHWE MOJIOJHSAKY CBHHEH KOMIUIEKca Ipo-
OMOTHKOB HE OKa3aJl0 OTPHLIATEIHFHOTO BIUSHIS HA OMOXMMHUYECKHE TTOKa-
3aTeny KpoBH, Ojaromaps 4eMy OHH OCTaMCh B Tpeaenax (uzmomormde-
cKoif HopMBI. B TO ke BpeMmsi HaOmomaeTcs KoJjieOaHWs 3HAYCHHUH HCCIe-
JYeMBIX ITOKa3aTeleH.

B kpoBu 28-CyTOYHBIX NOPOCAT, TOJIy4aBIIMX MPOOHOTHYECKYIO T0OaB-
Ky OBUTM BBISBJICHBI HEKOTOPHIE 3aKOHOMEpHBIE M3MEHEHUS! OMOXUMMYE-
CKHUX IIOKa3arelneil, B 4aCTHOCTH, (DEPMEHTOB MepeaMUHUPOBAHUS — acmap-
tatamuHoTpancdepasbl (ACT) n ananunamunorpancdepassl (AJIT). Tak,
npousonuio mnoseimeHue aktuBHoctd ACT Ha 78,26 %, AJIT 97,9 % y
OTIBITHBIX JKHUBOTHBIX 110 CPAaBHEHUIO C KOHTPOIBHBIMH.

M3BecTHO, 4TO BBICOKass akTUBHOCTH ACT — BakHEHIINII WHAMKATOD
BCeil OMOPHEPreTHKU OpraHu3Ma, TaKk Kak JaHHBIH KataGonudeckuit dep-
MeHT o0ecrieunBaeT dPPEKTHBHYIO paboTy HUKIa TPUKAPOOHOBBIX KUCIIOT,
MIOCTABIIAA OKcaJoaleTaT. YBEINYCHHE aKTUBHOCTH (DEPMEHTOB IepeaMm-
aupoBaaus (ACT u AJIT) MOXHO CBs3aTh KaK C CHHTE30M 3aMEHHMBIX
AMHHOKHCIIOT, HEOOXOIUMBIX B NANBHEHIEM I CHHTe3a Oelka TKaHeH (y
TOPOCHT), TaK U ¢ 00pa3oBaHWEM METa0OJIUTOB (OKcalloarerara, mupyBara),
YUYacCTBYIOIIMX B IIpoIieccax karabosmsMa u aHabomu3Ma.

Coneprxanus o01ero 06eiKa B CBIBOPOTKE KPOBU MOPOCST, MOTYIABIITUX
MPOOHOTHYECKYIO T00aBKy, BO3pocio Ha 7,8 % B OCHOBHOM 3a CYET MOBBI-
IICHUS ATEOYMUHOBOW U [3-TIIOOYTMHOBOHM (hpakIMu MPOTHB aHAIIOTUIHBIX
mmokazareiieid B KOHTPONBHOW rTpymnme. OCHOBHas poONb ANbOYMHUHOB —
TPAHCIIOPT MUTATEIbHBIX BEIIECTB U UX META0OJHUTOB, B CBS3U C ITHUM IIO-
BEIIIICHUE WX YPOBHS ITOJIOKUTEIEHO KOPPEIUPOBAIO C MPOIYKTUBHOCTHIO
TIOPOCHIT.

YCTaHOBIIEHO JOCTOBEPHOE YBEIMUYCHHE CPEIHECYTOUHBIX IPHPOCTOB
OTIBITHBIX TOPOCSIT, OTHOCUTEIBHO KOHTPOJIS: NMPH CKAPMIIMBAHUM B TEde-
Hue 28 cyTOK MPOOUOTHKOB (Tabu1. 2).

Ta6numna 2. [IpoAyKTHBHOCTH MOPOCAT-COCYHOB IPH NPHMEHEHHHU IPOGHOTHKOB

TTokazaTenu Ipymmer
1 (n=60) 2 (n=51)
JKuBast macca B Havase, Kr 1,74+ 0,14 2,02+0,21
JKuBast macca B KOHIIE, KT 7,60 + 0,05 8,75 +0,20
Banogoit npupoct KM, kr 5,85+0,12 6,73+0,21
CpeJHecyT. IpupocT, I 209,1 £6,7 2403+ 7,5
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Takum 00pa3om, MCCIIeIOBAHUSIMU YCTaHOBIIEHO, YTO UCIIOJIb30BAHUE B
panmoHax MOJIOJHSIKA CBHHEH NMPOOHOTHKOB B YCIIOBUSAX BBIPALIMBAHHA
CBUHEH 10 NPOMBIIIJIEHHOH TEXHOJOTHH CIIOCOOCTBYET IOBBIIICHUIO HX
npupocra oyarogaps yBeJIHYSHUIO HHTEHCUBHOCTH OOMEHHBIX IPOIECCOB.
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BOJA B OPTAHU3ME NITULIbI: OBMEH U IIOTPEBJIEHUE
IHonrTopan A. H.

Hayuunwiii pyxosooumens — Moxoea E. B., kano. c.-x. Hayk, 0oyeHm

YO «besnopycckas rocyAapCTBEHHAs! CEIbCKOX035CTBEHHAS aKaJIeMHs»,
r. 'opxu, Pecniy6imxa benapyce

Bemka 1 MHOroo6pasHa (U3HOJIOTHYECKas: POJIb BOJbI B OpraHH3Me.
OHa Heo0XoAMMa JUIsl PacIleIUICHUs] OCKOB, XKHPOB M YIJIEBOJOB B MHUIIE-
BapUTEIHHOM TpakTe, oOOMeHa BellecTB. Bee JKM3HEHHO BaXKHBIE MPOLIECCHI
(accuMmIIIMS, TUCCUMMITALUS, TUQPY3Us, 0OCMOC, Pe30pOLusl, THAPOIIN3,
GUIbTPaLUs U p.) MPOTEKAIOT TOJIBKO B BOJHBIX PACTBOPAX OPraHUYECKUX
Y HEOPraHW4eCKUX BelecTB. Bosia 00beIMHSAET KJIETKU U OPraHbl B €IUHYIO
CHCTEMY, OKa3bIBaeT 3HAYMTEIbHOE BIMSIHUE HA NepepacnpeeeHue mura-
TEJIbHBIX BEIECTB, TEIJIOOOMEH M yJaJICHUE HEHYKHBIX 3JIEMEHTOB U3 Op-
raHu3Ma, COCTOSIHUE 37I0POBbS U IIPOJYKTUBHOCTD IITHUIIBI.

Boanblit 6ananc 1 00MeH CBs3aHbI C JiepKaHUEM THHAMHYECKOTO PaB-
HOBeCHs — roMeocrasa B opraHu3me. OHM PeryJupyroTcsi HEHTPAIbHONH U
HEpBHOI cHcTeMaMH, TUIIO(QHU30M, IIUTOBHIHOW ¥ NapaliuTOBUAHBIMH JKe-
ne3aMu, HajanodeyHnkamu. CrienuaibHble PELenTOpPbl, yJIaBIHBaIOIINe H3-
MCHEHHE OCMOTHYECKOTO JIaBJICHHS M COCTOSIHUSI KJICTOK, IEpEelaloT UM-
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ITyJIBCHI B SIIPO TUIIOTaNIaMycy. Bo30yxIeHre pacmooxKeHHOTO TaM IeHTpa
3acTaBIIeT NTHILy MCKAaTh U MOTpeOmars Boxy. Kpome toro, rumoramamyc
KOHTPOJIMPYET €€ BHIBEICHHE M3 OpPraHn3Ma ITOCPEICTBOM BETETaTUBHOMN
HEPBHOW CHCTEMBI, a TaKXKe BO3JeHCTBYA Ha Tunodus. OH BRIOENACT aHTH-
TUYPETHUECKU TOPMOH (yMEHBILIAIOMI MOYEOTJeNeHNe) U TOPMOHBI,
CTUMYJIUPYIOIUE AEATEIbHOCTh JPYIUX jKeJie3 BHYTPEHHEH CeKpeluH, pe-
TYJIUPYIOUINX COJIeBO 0OMeH. Bce 3TO MpUBOAUT K BHIPABHUBAHHUIO OCMO-
TUYECKOTO JaBieHus [2].

IToTpe6HOCTH, B MUTHEBOW BOJE CBsI3aHA CO CBOICTBaMH, OuoOTHYe-
CKAMHU U (PU3HUOJIOTMYCCKIMH OCOOCHHOCTSMHU OpraHM3Ma NTHILI (BHIOM,
IIOJIOM M BO3PAacTOM), YPOBHEM W HAIPaBICHHEM IPOAYKTUBHOCTH, yCIO-
BISIMU OKPY’KaIOMIEeH Cpelbl, COACpKaHIEM CYXOro BEIIEeCTBA U MUHEpallb-
HBIX COJICH B KOpME.

PesynbraThl mcciieoOBaHMA, POBOAUMBIX HA HBIIUIATAX, CBUACTEIBCT-
BYIOT O TOM, YTO €CJIH NUTHhEBas BOJA XOJOIHAs, MOJIONHSK MEIJICHHEEe
HaOWpaeT )KUBYIO MaCCy, TaK KaK 9acTh KOPMa PacXoAyeTcs Ha COTpEBaHME.
C npyroii CTOpOHBI, HA PE3yJIbTaThl OTKOpMa HEONArOMPHUATHO BIMSET U
OYEHb TeIUias BOJA, TaK Kak MpH €€ MOTPeOJeHUH y MTUIBI MOHMKAETCs
anmeTHT.

Tak, B uccnegoanusx J[. Myumaxepa ycTaHOBJIEHO, UTO TeMmIepaTypa
MUTHEBOM BOJIBI JJISl IBIUISAT-OPOIMIEPOB € MEPBBIX CYTOK JIO KOHIIA BBIpa-
[IMBaHUS JOJDKHA OBITH B mpexaenax 18—22 °C, a ams peMOHTHOTO MOJOJ-
HSKa SUYHBIX Kyp B nepBeie 3 nus — 31-33 °C, B 4-7 gmeit — 28-30, B 8—
14 nueit — 2628, B 15-21 nenp — 24-26, B 22-28 nueit — 22-24, B 29—
35 nmmeit — 20-22, nanee 1o koHna BeipantuBanus — 18-20 °C.

ITo nanubM B. JlagsiruHa, y UBIUIST HOPOBI JIETTOPH JIMHUU 63 B BO3-
pacte 10 65 qHEH NpH CHUXKEHUHU TeMIeparypsl Boasl ¢ 26,7 no 18 °C ten-
JIOTIOTEPH Ha €€ HarpeBaHWe cOCTaBWIN B cpegHeM 0,97 KKaj/Tol. B CYTKH.
HawnGonbIirass ”HTEHCUBHOCTh TEIUIOOT/IAYM Ha HAarpeBaHUE MOTPeOICHHON
BOJIbI HAOJIOJAETCSI B TIEPBBIA MECSIT KU3HU TITHIIBI.

B pesynbrare onbiToB A. TokapeBa yCTaHOBIEHO, YTO TIPH TEMIIEPATYPE
Bozbl 23,1 °C mMonomHSAK mMOpoasl Oenblii erropH B Bo3pacte 30 mHel 3a-
TpauyMBaJl Ha HarpeBaHue MuTheBOH Boxbl 4,3 Kk, unu 1,8 % ot obmieit
TEIJIONPOTYKIUH.

HHuTepec npeacTapisieT BAUSHUE PA3IMYHBIX TEMIIEpaTyp MUTHEBON BO-
bl Ha (pU3HONIOTHYECKHE W OHMOXMMHYECKHE IMOKA3aTed MOJIOJTHIKA W
B3pPOCIION MTHUIIBL.
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Temneparypa sBAsSETCA Ba)XKHOM THMAPOJIOTMYECKON XapaKTEPUCTHKOM.
[Ituma momydyaer BOMy M3 TPEX MCTOYHHMKOB: MUTHEeBOH BOAbI (80 % mo-
TpeOHOCTH U BhIIe), kKopMa (10 %) 1 moOOYHBIX MPOAYKTOB KaTaboau3ma.
[Tpu oxucnenun 1 r xupa, 1 T yrineBonos u 1 r 6enka obpasyercs 1,18; 0,6
u 0,5T BOABI COOTBETCTBEHHO, YTO COCTABISACT OKOJO 15 % oOMeHHOro
¢onma opranu3ma. BeBoguTCS BOJA C MOMETOM Yepe3 KHUIICYHHUK U TTOYKH
(50-70 %), ¢ BO3ayxOM Uepe3 JISTKUE M BO3AyXOHOCHBIC MEILIKU H C SHIOM
(30-50 %), He3HAUUTENBFHOE KOIMYECTBO — Yepe3 Koxy, a 1-15 % ynepxu-
BaeTCs B OPraHU3Me B CBS3H C IPUPOCTOM TKaHEH n oOMeHoM BemecTs [1].

Ecmu motepu BOIBI MPEBHIIAIOT YPOBEHD €€ MOCTYIDICHUS, 00BeM IHp-
KYJIHPYIOIIEH B Telle KUIKOCTH YMEHBIIAETCS, YTO MPUBOIUT K CHIKCHUIO
THUIPOCTATUYECKOTO M YBEIMUCHUIO OCMOTHUECKOTO NaBieHus. Hemocratok
BJIaTM KOMIIEHCHUPYETCSl TOCPEACTBOM IEpPEeMEeIeHUs] BHEKIETOUHOU KUJI-
KOCTH B 1ia3My KpoBu. Ctapasi nTHIla MCHEE YyBCTBUTEIbHA K 00E3BOXKH-
BaHUIO, YeM MOJIOJIasl, TOCKOJIbKY Y Hee OOJBIIEe MEKKICTOYHOM KUIKOCTH.

Uem nTuiia MOJIOKE, TeM BHIIIE COJEp)KaHUE BOJBI B ee Tene. Tak, B
HepBbIE JHU UHKYOAIK SMOPHOHBI COCTOST U3 Hee Ha 98 %, K KOHIy — Ha
79-90 %. KoxmyecTBo *XHIKOCTH B OpraHU3ME MOJIOIHSKA cocTaBiser 70—
75 %, B3pocibIx Kyp — 60—65, ocobeii ¢ oxxupenneM — Bcero 50-55 %.

Boma B opraHax u TKaHsX Teja NTHIBI paclpe/ieiicHa HepaBHOMEPHO: B
OJHUX ee OOoJbIIe, B IPYTHX MEHBIIE, MPHYEM MPOMOPIIMH U3MEHSIOTCS B
3aBHCHMOCTH OT (PH3HOJIOTUIECKOTO COCTOSHUS H psiia APYTHX (PaKTOPOB.
Tak, comepaHue BOJIbI HEOJUHAKOBO B OJHUX M TE€X K€ MBIIIIAX MTHIIBI
Pa3HBIX BUJIOB M B Pa3HBIX MBIIIIAX 0COOEH 0JJHOTO BUA.

JlaHHBIE TUTEPATYpPhl CBUIETENBCTBYIOT O TOM, YTO TEMIEpaTypa MUTh-
€BOH BOJIbI UMEET 3HAUEHUE W JUIS B3POCIOHN MTUlbl. B GONbIIMHCTBE Ciy-
YaeB ee MOCHUE XOJIOJHOW BOMOI 00YCIIOBIEHO HEOOXOIMMOCTBIO CHHKE-
HUSI TETUIOBOTO CTPEcca C LEIbI0 COXPAaHEHUS BHICOKOW MPOIYKTHBHOCTH U
YIy4YIICHUS MOeTaeMOCTH KopMa. OTMEUYEHO, YTO TPU MOBBIIICHIH TEMIIC-
paTypbl MUTBEBOI BOJBI B3pOociasi MTHIA IOTPEOISCT MEHBIIE W BOIBI, U
KOpMa.

[To MHEeHHIO IPYTHX aBTOPOB, TEMIIEpaTypa BOJKI B Ipeaeiax oT 12 mo
36 °C He OKa3bIBacT BIUSHHS HA B3POCIYIO NTHILY. MHOTHE HCCIIeI0BATEITN
CUMTAIOT, YTO ONTUMAaNBHBEIA ypoBeHb — oT 10 go 15 °C, apyrue yBepeHsl,
YTO HWKHIOIO TPAHUITY MOXKHO 03 yiiepOa il MPOU3BOJICTBA OMYCTUTH J0
8 1 maxe o 5 °C. Ilo maHHBIM OONBIIUHCTBA ABTOPOB, BEPXHUN TIPEIEH IS
B3POCJION MTHIBI HE TOJDKeH mpeBbimaTth 20 °C, MOCKOJIBKY 00iee TeTuTyIo
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BOJIy OHA TIOTPEOIIIeT HEOXOTHO, a IpH TeMIiepaType Beimie 62 °C oTKa3bI-
BaeTcs MUTH [2].

IIpuem Bomsl mpu Temmepatype 10 °C momoraer NTHIC BBIIEPKATh
TeMIepaTypy okpysxatomei cpenst 42,2 °C B Teuerne 11,5 gaca. Dxcrepu-
MEHT, NocTaBieHHbIN B Hurepuu npu temneparype Bo3ayxa 36,9 °C, moka-
3aJ], YTO OJHMM W3 CHOCOOOB MOAJEP)KAHHS B 3THUX YCJIOBHUSX BBICOKOIA
MPOXYKTUBHOCTU Kyp-HeCyleK MokeT ObiTh noeHue xononHoi (0 °C) Bo-
JIOH.

AHajorn4HBIE Pe3yJIbTAThI MOJYYESHBI U P TPOBEJCHUH JIPYTOTO OIbI-
ta. Mcnionb3oBanue xonoaHou (7—8 °C) BOIbI pU TeMIIEpaType OKpyKaro-
miei cpenslr 33—38 °C crmocoOCTBOBANO YBEIWICHUIO STHIICHOCKOCTH U TI0-
TpeOIeHns KopMa.

Hcxonst u3 BEIIIECKa3aHHOTO, MOXKHO C/AENATh BBIBOA, YTO XOJIOJHAS BO-
Jla TIPY ONTHMAJIbHBIX TEMIIEpPAaTypax OKPYXKAIOLIEro BO3AyXa, HE TPeOyro-
XX JOHOJHUTEIHFHOTO TEII000Pa30BaHus, BRIBOJUT 3HAUYUTEIBHOE KOJH-
YECTBO TEIUIa U3 OPraHn3Ma, a B )KapKoe BPeMs OXJIaXJaeT ero.

JIMTEPATYPA
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koB, 10. A. Tlonomapenko [u ap.]. — Munck: Dxonepcnextusa, 2002. — 404 c.
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BJIMSIHUE TUHEMHOM MPUHAJJIEXKHOCTH

HA MPOAYKTHUBHBIE KAYECTBA KOPOB

Cemamko A. O.

Hayunwiii pykosooumens — /[yoosea M. A., kano. c.-x. nayx, doyenm

YO «benopycckas rocyJapCTBEHHas! CETbCKOXO03SIMICTBEHHASI aKaJAEMUs»,
r. lopku, Pecrryonka benapych

B kaxmoit mopojie TOMKHO OBITh HECKOJIBKO 3aBOJACKUX NTWHUN. Ha co-
BEPIICHCTBOBAHHE CTaJa OKA3bIBACT BIMSHUC MPABHIHHO BBHIOPAHHEIC JIH-
HUH, OTpe/eliecHue Ka4eCTBEeHHON MX IeHHOCTH. Llenb pa3BeneHus )KUBOT-
HBIX I10 JIMHHSIM 3aKII0YaeTCsl B TOM, 9TOOBI HE TOJBKO 3aKPEIHTh, & U pas-
BHUTh B IOTOMCTBE IICHHBIC OCOOCHHOCTH IYYIIUX >KUBOTHBIX, MOJYYHUTh
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MHOTOYHCIICHHBIE TPYIIIBI JKUBOTHBIX C YCTONYMBOI HACIECTBEHHOCTBIO U
ITyTEM NPABMIBHOTO [UIEMEHHOTO HCIIOJIb30BaHMS 3THX )KHBOTHBIX obectie-
YUTh COBEPUICHCTBOBAHME NMOpPOAbl B neioM. Ilopona, pacuieHeHHas Ha
JIMHUH, Pa3IMYaroNIfecs: MeKay co0O0M 1Mo THIY TEJOCIOKEHHUS KUBOTHBIX,
HaNpaBJICHUIO ¥ YPOBHIO NMPOAYKTUBHOCTH, KAUECTBY MOIy4aeMON IPOIyK-
UH, SBIsieTCS OoJiee TIACTHIHOM U CIIOCOOHA OBICTPO NMPUCTIOCAOIMBATHCS
K pa3HbIM KOPMOBBIM U KIMMaTH4eCKUM ycinoBusM. Hammuume B mopone
Pa3HOKaueCTBEHHBIX JINHUK 000Talaer ee CTpyKTypy M I'€TepO3HTOTHOCTb,
OKa3bIBAaET BIIMSIHUE HA TOPMOKEHNE PA3BUTHS TOMO3ZUTOTHOM JETIPECCHU.

Ilenbro uccieq0BaHUM SBIAIOCH U3YUYECHUE MPOJYKTUBHBIX Kaue€CTB KO-
pOoB OeopyccKoi 4epHO-TIeCTPoil TIOPOABI Pa3HOW TUHEWHOW MpHHAIIICK-
HOCTH.

Marepuanom I UCCIEIOBAaHHUHN SIBIISUIOCH MOTOJIOBEE KOPOB Oeopyc-
CKO# 4epHO-TIECTPOil MOPOsI B KOJUUECTBE 153 roOJI0BBI, KOTOpPHIC OBUIH
OJTHOTO BO3pacTa (IOJTHOBO3PACTHBIC C TPEMS JIAKTALIMSAMN).

JIvHeliHas MpPUHAIJIEKHOCTh UCCIEYEMOr0 MAaTOYHOTO TOT0JIOBbS yC-
TaHaBJIMBANIACH TI0 JINHUM OTILA.

OueHka KOpPOB IO MOJIOYHOH HPOAYKTHBHOCTH HPOBOAMIIACH HA OCHO-
BaHUN KapTOYKHU IJIEMEHHOW KOPOBBI.

B pe3ynbraTe Bcciae0BaHNN YCTaHOBIEHO, YTO C BO3PAaCTOM OCHOBHEIE
MIOKa3aTeM MOJIOYHOM NMPOAYKTHBHOCTH KOPOB HECKOJIBKO YBEJINYHBAIOT-
ca. Tak, ya0i KOpPOB 10 TPEThEH JJaKTalluu cOCTaBIslI 4266 Kr MOJIOKa, 4TO
JIOCTOBEPHO OOJIbIlIEe, YeM YJOW KOPOB MO TEPBOH W BTOPOW JIAKTAIUSM
cootBercTBeHHO Ha 10,4 (P<0,001) u 2,3 (P<0,001) %.

HanbGonee BbICOKast *KUPHOCTh MOJIOKAa HAOJIOANach y KOPOB TpeTben
makTanud — 3,89 %, uTo GosblIe, YeM JKUPHOCTh MOJIOKa KOPOB IO TEPBOH
1 BTOpOM JakTamusM cootBercTBeHHO Ha 0,04 u 0,02 %. OmHako mocto-
BEPHBIX Pa3IMUUH 110 KUPHOCTH MOJIOKA He BhIsBIICHO. Hanbonee Bricokuit
BBIXOJI MOJIOYHOT'O JKHpa HaOMI0Jaincs y KOPOB MO TPEeThed JaKTalud —
167 kr, uto mocroBepHo Ha 10,8 (P<0,001) u 8,4 (P<0,001) % BbImIe, 4eM y
KOPOB NEPBOM U BTOPOH JIaKTaLlUH.

Kaxxmas mopoma xapakTepu3yercs: THHEHHBIM Pa3HOOOpa3nueM.

O nuHeHOI MPUHAIEKHOCTH KOPOB OENOpyCKOil YepHO-TIeCTPOoil mo-
POZBI MOYKHO CYJHUTH I10 JaHHBIM Talur. 1
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Ta6nuna 1. JInHeliHasi IPHHALIEKHOCTL KOPOB (e/10pyCCKOiil YepHO-IecTPOoii MOPobI

KonunuectBo
JIunus no oty Knuuka npousBoaurens o %
[onu ®apm Apmuaaa Und
1497381 Yecrep 200190 28 183
Oc6opumitn Neanxoe 1189870 Ag;(z(;Te[; 22%34 22 ig?
Bcero 153 100

W3 nanHbIX Tabn. 1 BHOHO, YTO M3y4aeMOE MAaTOYHOE IOT0JI0OBHE KOPOB
NPUHAUICKUT K JBYM TEHEAJOrMYeCKUM JIMHMAM OeIopycKOW uepHO-
nectpoit moponsl: [1. @. A. Yud 1427381, Ocbopumdiin NBanxoe 1189870.
ITpu 3TOM 1UI OCEMEHEHHs KOPOB HCIONb30Ball nponsBoautenei Yecrep
200190, mpunamnexariero k jguauu 1. @. A. Yug 427381. Yucmo kopos,
OCEMEHEHHBIX YKa3aHHBIM BBINIE MPOU3BOAUTENEM, cocTapisio 18,3 %.
UYucno kopoB, oceMeHEeHHBIX npo3oautesnamMu Apkectp 200254 u Onusep
20139, cocraisiio coorBeTcTBeHHO 38,6 1 43,1 % 0T BCeX HCCIEAyeMbIX
KHBOTHBIX.

JKuBoTHBIE pa3HOW JWHEHHOW MNPUHAIJICKHOCTH XapaKTePU3YIOTCS
CBOUMH OCOOCHHOCTSIMH T10 IIPOJYKTUBHBIM KauecTBaM M Pa3BUTHIO, UTO
CBSI3aHO C HalpaBJICHHEM 0TOOpa M moadopa.

JlaHHbIe, XapaKTepH3yIOIIHe MOJOYHYIO MPOYKTUBHOCTh KOPOB Pa3HOU
JIMHEHHOW NPHHAIEKHOCTH (B CPEAHEM 3a TPH JIAKTAIMH), TIPEACTABICHBI
B Ta0x. 2.

Ta6nauma?2. Moounasi NPOAYKTHBHOCTb KOPOB Pa3HOIi IMHEHHOI MPUHALIEKHOCTH

JIunus
IMoxkasarenu ITonn ®apm Apmunna Ynd OcOopuaiin MBanxoe
1427381 1189870
Vo, kr
Xtmy 4440+129,8 4080+62,6
c 688 701
Cv, % 15,5 17,2
Kup, %
Xtmy 3,91+0,040 3,85+0,034
c 0,28 0,23
Cv, % 7,23 6,21
Kup, kr
XEmy 174+3,47 157+2,97
c 24 21
Cv, % 14,6 14
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Cexnus 3. 3HadeHne 6noxuMun — QyHIaMEHT HayIHBIX HCCIIEIOBAHHI
B 300TCXHHUH U BETEPHHAPHU

VYcraHoBIIEHO, YTO HauOojiee BBHICOKOW MOJIOYHOW HPOJYKTHBHOCTBIO
XapaKTepU3yIOTCsl KOPOBBI, NpuHajiexkamue k jguaun [1. ©. A. Yuda
1427381. Tak, ynoi kopoB naHHOH nuHUM cocTaBumi 4440 Kr MOJIOKa, YTO
JIOCTOBEPHO OoibIie, ueM y KopoB ymHuu OcbopHmaitn Meanxoe 1189870
Ha 8,8 (P<0,05) %. HaubGosee BbIcOKas >XKHPHOCTb MOJIOKA XapaKTepHa
takoke 1 kopos muHuA [1. @. A. Yuda 1427381 — 3,91 %, uro Ha 0,06
Oonpmie, yeM y kuBOTHBIX JuHUKN OcOopHmitn MBanxoe 1189870. Ycra-
HOBJICHHBIE Pa3lIN4us MO XHPHOCTH MOJIOKa y KOPOB Pa3HOH T'€HEaJOrnu
OKa3aJIMCh CTATUCTHIECKH HETOCTOBEPHBI.

BrIxoa MOJIOUHOTO XHpa y KOPOB Pa3HbIX JUHUHA BapbUpoBall OT 157 Kr
(Ocoopumiin Meanxoe 1189870) no 174 xr (Unda 1427381). [Ipu stom
pas3yuuus 10 BBIXOAY MOJIOYHOTO >KHpa y KopoB juHuM Yuda 1427381 u
Oc6opumaitn MBanxoe 1189870 okazamuck CTaTUCTHYECKH TOCTOBEPHBIMU
pu P<0,001.

Bo3mosxHast npuObLIG OT pa3BeneHus 1 ronoBbl )KUBOTHOTO JHHUM [1o-
uu @apm Apnmana Ung cocrasmsuta 1873,3 Thic. pyo.

YJIK 636.5.085.11

BOJA U MUHEPAJIbHBIN COCTAB

JJIS1 AKUBHEJESATEJIBHOCTHU NTULBI

YcoBa A. B.

Hayunwiii pyxosooumens — Moxoea E. B., kano. c.-x. Hayk, 0oyeHm

YO «besnopycckas rocyAapCTBEHHAs! CENIbCKOX03SICTBEHHAS aKaJIeMHsD»,
r. 'opxu, Pecniy6imxa benapyce

Boubiioe BiusiHME Ha MOTpeOJieHNe NMTHIIEH BOJBI OKa3bIBaET €€ MUHE-
pasbHBIi cocTaB. [IpuCyTCTBHE TAKMX KOMIIOHEHTOB, KaK COJIb U CYJIb(aTHl,
TIOBBIIIAET KOJIMYECTBO BBITMBAEMOH BOJBI, a CyJib(aT MarHust U cyiabgar
LIMHKa — yMeHbInatoT. Kpome toro, conepkanue B Boje Oosee 1 r/1 mosa-
PEHHOH cOJM OOYCIIOBIMBAET CHIDKEHHE SHIIEHOCKOCTH M KadecTBa siIa,
cebimre 10 1/ — BegeT K MOJHOMY NpeKpalieHuto sinekinanku. Ecimm B 1 n
BOJIBI OKOJIO 4 T cynbdaTra HaTpus WIM cylbdara MarHus, COKpallaeTcs
NoTpebsIeHre KOpMa M MafaeT SHIeHOCKOCTh. [Ipy yBenn4eHnn JI0aM 3THX
cosieid 10 6 /1 Kypbl moru6arT. C MOBBIIIEHUEM >KECTKOCTH BO3pacTaeT
MOTpeOIeHNEe BOABI M YXYyIIIAeTCsl MOenaeMocTs Kopma. Vx morpebienue
TeCHO KoppemupyeT. (DakTopsl, ONPEACISIONINE HCHONb30BaHUE KOpMa,
BIIMSIIOT HA TIpUEM BOJBI [2].
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

Bo MHOTOM OH 3aBHCHT M OT IUIOTHOCTH 3HEpPruH B paruoHe. [Ituue,
MOJTY4aloIEe KOPM C BBICOKHM €€ COJEpKaHUEM, TPeOyeTCs MEHbIIE KU-
KOCTH. JTO, TIPEXK/IE BCETO, CIEACTBUE PA3IMINN B KOJTUIECTBE BOIBI, 0Opa-
3yIOILIEHCs B OpraHu3Me, B pacdeTe Ha | KI MUTATEIbHBIX BEIIECTB, yJacT-
BYIOIIIAX B METa0OJIH3ME.

3HauYNTEIbHOE BIMSHUE Ha MOTPEeOJICHHE BOJIBI MOKET OKa3bIBaTh U UC-
TOYHMK Oeika pauuoHa. CoeBas M MSCOKOCTHas MyKa MHOTJa NMPUBOIST K
YBCJIUYCHUTIO 06’])6Ma BBIITMBAeMOM BOJbI B OTJIMYUE OT OAPYIUX 6CJ'IKOBI:IX
uHrpeaneHToB. Takoil ke 3(GeKT NaroT HEKOTOPhIe BUABI MYKH M3 PBIOBI
OIIPEeTICHHOT0 BO3pacTa M BHIA, COJEp)KAIllMe MOHBI HATPUS B BBICOKOU
KOHLICHTPALHH.

[Torpebnenne Boxsl BO3pacTaeT HPH CKapMIIMBAHHWU 3allJIECHEBEIOTO
KOpMa, BKIIFOUCHHUH B PAIIMOH STUMEHS M PXKHU, IPH OOJIBIIOM COIEPKAHUH B
KOpME KJIETYaTKH, TaK KaK yBEIMYHBACTCS BBIICICHHE IOMETa WM TTHIE
HYXHO OOJIBIIIE BOABI IJIS1 €70 BHIPAOOTKH.

Hcrionb30BaHNE MHIPEANEHTOB, OOTATHIX COMSIMU Kalus (COEBBIH LIPOT,
Melacca), WM UCTOYHUKOB Kajblus U (ochopa ¢ OKHChIO MAarHus MOBBI-
maeT 00beEM BBIIHBAEMOM BOJFI. HGO6XOI[I/IMO OTMCTUTDH, UTO BJIMAHUC HaA
HEro KaJiusi 1 HaTpus 0oJiee BBIPAXKEHO, YeM XJIopa.

Ilpu orpaHMYeHHOM [OCTYNE K KOPMY NTHIA JJIsl YTOJEHHUS royoja
MHOTO IbeT. B CBOIO 04epe/b, HeJOCTATOYHOE MOTPeOICHUE BOJIbI CHUKAET
MI0€1aeMOCTh KOpMa.

Bo Bcex ciydasx M30BITOYHOE MUTHE MPUBOAUT K YXYIIICHHIO yCBOsIE-
MOCTH M OIUIaThl KOPMA, 3HAYMTEIHFHOMY pPa30aBIICHUIO 3JIEKTPOJIHNTOB B
XKHUIKOCTSX OpraHM3Ma M TaK Ha3bIBAaeMOMY BOJHOMY OTpPABIICHHIO.

KoHTponupyst kadecTBO BOJIbI, B BETEPHHAPHBIX J1a0OpaTOpPHAX Ompee-
JISIFOT XUMHYECKUH COCTaB BOJBI, @ IMEHHO: COJIep)KaHHe JKele3a, MarHus,
CyJ'H)(baTOB, KECTKOCTb, OKHUCIIIEMOCTH, AKTUBHYIO PCAKIHIO, HAJTUYHUC Ta-
30B U JIpyrue mnokaszarenu. [lapaiienbHo ¢ XMMUYECKUMH HCCIIEIOBAHMSIMU
MIPOBOJIAT M OAKTEPHOIOTHIECKOE HccienoBanne Boasl. Ocoboe BHUMaHME
IIPH ATOM 00paIaroT Ha COAEP)KaHUE B HEH OakTepHil KMIIIEUHOH ITaJO9KH.

CopepxaHrie pacCTBOPEHHBIX BeleCTB (CyXxoi octaTok). O0Iiee Koauie-
CTBO BeIIECTB (KpOMe ra3oB) B BOJE B PAaCTBOPCHHOM COCTOSIHMH XapakTe-
pHU3YeTCsl CyXHM OCTATKOM, NOJIy4aeMbIM B PE3yJbTaTe BHIAPUBAHUS MPO-
(UIBTPOBAaHHOW BOABI M BBICYIIMBAHUS JI0 IOCTOSIHHOM Macchl. OOiee
COJIECOJIeP)KAaHUE M CYXOM OCTaTOK XapaKTEepHU3yIT MHHEpaIM3aluio (ypo-
BEHb PACTBOPEHHBIX COJIEH B BOJE).
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Cexnus 3. 3HadeHne 6noxuMun — QyHIaMEHT HayIHBIX HCCIIEIOBAHHI
B 300TCXHHUH U BETEPHHAPHU

AKTUBHasI peaxiys BOJbI — CTENCHb €€ KUCIOTHOCTH MIIH LIENOYHOCTH —
OLICHMBAETCsl KOHLEHTpAleld BOJOPOAHBIX MOHOB. OOBIYHO BBIpaXkacTcs
yepe3 pH — BogoOpoAHBIN M HIPOKCUIBHBIA Moka3arens. KoHIeHTpauus
HOHOB BOJIOPOJa OMpeesieT KUCIOTHOCTh, & HOHOB THPOKCUIA — IIEeN0Y-
HocTb xkuakocTH. [Ipu pH = 7,0 peakuus Boas! HeliTpanbHas, npu pH < 7,0 —
cpena kuciuast, npu pH > 7,0 — cpena menounas [1].

Jo HemaBHUX HOp mpobiemMa 00ecTiedyeHNsT ITHIIEBOICTBA KaUeCTBCHHOM
MUTHEBOM BOJAOW HE CTOSUIA TaK OCTPO B CBSI3U C OTHOCUTEIBHOM YUCTOTOM
TIPUPOIHBIX HCTOYHHKOB BOIOCHAOKEHHS W WX JOCTATOYHBIM KOJIHICCT-
BoM. Ho B nmocneaHue rofpl CUTyanus pe3ko U3MEHUIACh.

Boga — camoe BaxxHOe U3 MUTATENbHBIX BellecTB. HexBaTka BoJbl OKa-
3pIBaeT Oosiee OBICTPOE M Pa3pyIIUTENBHOE BIUSHUE HA (U3MOJOTMYECKUE
NPOLIECCHl B OPraHU3ME I0 CPABHEHHUIO C JIOOBIM JPYIMM MHUTATEIbHBIM
BewecTBoM. [lo pacueram uccienoBarenel, NTHIIA MOXKET I0JIy4aTh C BO-
noii 20—40 % motpeOHOCTH B HaTpuH, 7—28 — B Kaiblud, 6—9 — B MarHuu u
20-45 % — B cepe. OgHAKO B paIMoHax, ASUIUTHBIX B OTHOIIICHHA MUHE-
PATBHBIX BEIIECTB, HE CJIEYET IEPEOIEHUBATh BOAY KaK UX HCTOYHHK.

Xopomast BoJa MOMOTraeT MPOLECCY YCBOEHUS MUTATEIbHBIX BELLIECTB B
opranuzMe. B To ke BpeMsi OHAa MOXET OBITh MCTOYHHKOM 3arps3HCHUS.
Kpome Toro, ee XumMudeckne 0COOCHHOCTH (HAIpUMep, CIUIIKOM JKECTKas,
¢ OONBIINM YPOBHEM JKele3a, KalbIUs, U T. 1.) MOTYT MPEIITCTBOBATh yC-
BOCHHIO KOpMa WK 3()(PeKTHBHOMY HOTTOMCHHIO JICKApPCTBEHHBIX Ipera-
paToB, BakLIMH, BUTAaMUHOB U T. 1. CienoBaTelIbHO, IPaBUILHOE UCIOIb30-
BaHHE Ka4eCTBEHHOI BOJBI M HAJUIeXkAalas MepPUOIUIecKasi OYUCTKa CHCTe-
MBI IOEHHSI TIPY BBIPALTUBAHUN U COAEPIKAHUM MTHIBI MO3BOJIAT HOBBICUTH
3¢ GEKTHBHOCTD ITPOU3BOJICTRA.

Takum o0pa3om, NpHBEACHHBIE TAHHBIE MO3BOJIIIOT 3aKIIOYHTH, YTO
pOTb THUTHEBOM BOABI OYeHb Benwka. OHa BiMsIeT (paKTHYECKH Ha Bce
¢yHKIMN opraHu3ma NTUisl. [1oTpeGHOCTh Kyp M HBIIUIAT B BOJE CBA3aHA C
€e CBOWCTBaMH, OMOJIOTMYECKUMH U (U3HOJIOTHYECKHMH OCOOEHHOCTSIMHU
NTHULBI, YCIOBUSIMM OKpYXarollell cpeisl, cocTaBoM paunuoHa u ap. Kax
0oOMIIbHOE NHWTaHME, TaK U HEJIOCTATOYHOE IIOCHWE HETraTHBHO BIHSIOT Ha
KHM3HECTIOCOOHOCTD M MPOU3BOJUTEIILHOCTD TOTOJIOBBS, KAUECTBO MPOJYK-
11H, 3 PEKTUBHOCTD UCTIOIH30BAHHUS KOPMOB.

JINTEPATYPA
1. BonkoBa, W. B. Ouenka kadecTBa BoJbl BOIOEMOB PHIOOX03SICTBEHHOTO Ha3HAYCHHUS

¢ TOMOIIBIO THAPOOHOHTOB : yueO. mocobue / . B. Bomkosa, T. C. Epmosa, C. B. lllumy-
smmH. — M. : Komoc, 2009. — 351 c.
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOro npoduieii «XuMus B COAPYKECTBE HAYK»
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2. CmupHoB, b. B. IItuuesozactso ot A no A/ b. B. Cmupnos, C. b. Cmupnos / CII6.:
®denukc, 2010. — 256 c.

YK 636.087.73

3HAYEHMUME )KXUPOPACTBOPUMBIX BUTAMHMWHOB B PAIITUOHE
KNBOTHBIX

IlleuoBa B. A., Bacuiienok A. B.

Hayunwuii pyxosooumens — lllazumosa M. H., kaHJ. C.-X. HayK, TOIICHT

YO «benopycckast Tocy1apCTBEHHasI CeTbCKOX03CTBEHHAS aKaJIeMUs,

r. opku, Pecriyonka benapychb

310pOBBE U MPOAYKTUBHOCTH KUBOTHBIX 3aBHUCST HE TOJIBKO OT KOpMIIe-
HUS 110 PalliOHaM C JOCTaTOYHBIM KOJMYECTBOM INPOTEHHA, JKUPA, YTICBO-
JIOB ¥ MUHEPANbHBIX BEIIECTB, HO M OT 00CCIIEYCHHOCTH JKUBOTHBIX BBICO-
KOKAa4eCTBCHHBIMH BHUTAMUHHBIMH KopMamd. [loHOIIEHHOE BHUTaMHUHHOE
MMUTaHHE J>KUBOTHBIX CIIOCOOCTBYET POCTY MOJIOJHSKA, YIIYUIICHUIO BOC-
MIPOU3BOIUTEIHHON (DYHKIIMU U TIOBBIMICHHIO MOJIOYHOCTH Y JTAKTHPYIOIIIX
JKUBOTHBIX, CHIDKCHHIO 3aTpaT KOPMOB Ha MPOU3BOJICTBO | KI' MOJOKa U
IIPUPOCTa MACCHI, YIYYIICHUIO Ka4eCTBa MNPOAYKUUHU, NPELYIPEKICHUIO
3a00JIeBaHUI JKUBOTHBIX H JIP.

HeI[OCTaTOK WA OTCYTCTBUC BUTAMHUHOB B KOPMaxX BBIZBIBACT T'MIIOBU-
TaMHHO3, 3HAYUTEIILHBIA I[C(I)I/II_[I/IT T€X WUJIN UHBIX BUTAMHHOB (aBI/ITaMI/IHO3)
B HACTOsIIIEE BPEMsi BCTPEYAETCsl PEKO. Y KHMBOTHBIX Yallle BCTPEYAIOTCS
CKpBITBIE (DOPMBI BUTAMUHHON HETOCTATOYHOCTH — THIIOBHTAMHHO3BI, KO-
TOpBIE MPOTEKAIOT B CcIa00 BRIPAXKEHHOH (opMme, Oe3 3aMEeTHOro IposiBiIe-
HUS CHEeUM(pHUYECKUX NPU3HAKOB. B 3TOM cilydae TMHOBHUTaMHHO3HOE CO-
CTOSTHHE TPOSIBIISIETCSI TIIABHBIM 00pa3oM B 3aMeJUICHHH POCTa, HApYIIECHUN
(GYHKIMHA pa3sMHOXEHUsI, CHIDKCHUH TPOAYKTHBHOCTH. Kpome sToro mpum
HEJIOCTaTKe BUTAaMHMHOB B KOPME CHI)KAeTCs BUTaMHHHAas LIEHHOCTb MOJIO-
Ka, Msca, MLl U IPYro NMpOAYyKLUUHU XKUBOTHOBOACTBA. I[103TOMY CKpBITBIE
(OopMBI BUTAMHUHHOM HEIOCTATOYHOCTH HPUYMHSIOT OONBIION ymepd >kKu-
BOTHOBOJICTBY U ITULEBOJICTBY.

BuramMuHHas nmuTaTenbHOCTD KOPMOB XapaKTEPU3YETCA HATUIHUEM B HUX
TOTO WJIM WHOTO BUTAMHHA W BBIPpAXKACTCA B Me)l()IyHapO)IHI)IX [S21050505008:D.Q
(ME). ConeprxaHue HEKOTOPHIX BUTAMHUHOB BBIPaXKAETCS TaKXKe U B BECO-
BBIX €JMHUIIAX (M) B pacyere Ha | Kr KopMa NpU HATYpaJbHOW BIIaXKHOCTH
wim 1 Kr cyxoro BeniecTsa.
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Cexnus 3. 3HadeHne 6noxuMun — QyHIaMEHT HayIHBIX HCCIIEIOBAHHI
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Bce BuTaMuHBI, cofepaKaliiecs B KOpMax, pa3IMdatoTcs IO PacTBOPHU-
MOCTH U N0 (PU3HOJIOTHYECKOMY JICHCTBUIO — IO TOH POJIM, KOTOPYIO OHU
BBHINOJIHAIOT B KJIETOYHOM OOMEHE >XHMBOTHOTO opraHmsma. [lo mepBomy
MIPU3HAKY BCE BUTAMUHBI AETATCSA Ha KUPOPACTBOPUMBIE U BOJIOPACTBOPH-
Mele. K )KHpopacTBOPHMBIM BUTaMHUHAM OTHOcATCS BuTaMuHHL A, J[, E, K,
BOJIOPAaCTBOPUMBIM — BHTaMHHEI rpymisl B u Butamud C. ITo pomn B xite-
TOYHOM OOMEHE OHHM MOJPA3ACIAIOTCA HA BUTAMUHBI C OMOKATaTUTHICCKAM
JNEHCTBUEM W BHUTaMHUHBI ¢ MHIYKTHBHBIM ICWCTBHEM. BUTaMUHBI, NeHCT-
BYIOIIME OMOKATATUTHYCCKH, YIACTBYIOT B MOCTPOCHHUU (DEPMECHTOB M SIB-
JITIOTCSI UX COCTABHBIMH YacTAMU. K HIM OTHOCSITCS BUTAMHHEI TpymIel B u
K. K BHTaMHHaM C WHOYKTUBHBIM JEHCTBHEM OTHOCSTCS BHTAMHHBI, OC-
HOBHOE 3HA4YCHHE KOTOPBIX COCTOMT B MojjepxaHuu auddepeHnnannu
TKaHe! U yHopsIOYeHUH KJIETOYHBIX CTPYKTYp. K HHUM OTHOCATCS BUTaMu-
vl A, B, Eu C.

OcHoBHas 6uonornyeckas pojib BUTaMHHA A B OpraHU3Me >XMBOTHBIX
3aKJII04a€TCA B TOM, YTO OH NPHUHHUMACT Y4aCTUC B CHUHTC3C 3PUTCIBHOIO
ITUTMEHTA (POJOIICUHA), SBJISIOIIETOCS COCIUHEHHEM OelKa ¢ BUTaMHHOM
A; OH TOJJIEpP)KUBAacT B HOPMAIBHOM COCTOSIHHH CIH3UCTBIE OOOIIOYKH;
CTUMYJHPYET POCT MOJOIBIX JKMBOTHBIX. [IpM HemocTaTke B OpraHH3ME
JKIBOTHBIX BUTAaMHHA A Y MOJOIHSKA NMPUOCTAHABIMBACTCS POCT, ITOSBIIS-
10TCs 3200JIeBaHMA T71a3; B paHHEH CTaIUN aBUTAMHHO3a — KypHHAs CIICNOTa
(Temepanonus) — pe3Koe YXYALMICHHE OCTPOTHI CYMEPEYHOTO 3PCHHUS, 3aTEM
MOSIBIISICTCS KCePOPTaIbMUSI — CYyXOCTh POTOBHIBI TJIa3a, OPOTOBEHHE IIO-
BEPXHOCTHU SMUTEIHUAIBHBIX CJIOCB KOHBIOHKTUBBI U POTrOBHIIBI, BIIOCICIACT-
BUM MOABJIICTCA K€paTOMaIANNA — MIOMYTHCHHUC U PA3MATYCHUC POTOBUIIbI,
nepexoadauee B HU3bSI3BJICHHBIN HEKPO3.

B OGonpmmHCTBE KOPMOB BHUTaMHHa A HET, OH COACPKUTCA TOJBKO B
MOJIOKE, XKEJITKE SIII, TEYCHOYHOM JKUPE TPECKOBBIX PHIO U OapaHbeM caje.
B pacTuTenbHBIX KOpMax MMeEeTCsl MPOBUTAMHH A — KapOTHHOHIBL: a-, [3-,
Y-KapOTHH U KPUIITOKCAHTHH, U3 KOTOPHIX B OPraHU3Me )KUBOTHBIX 00pa3y-
eTca BUTaMUH A. MecToM mpeBpalleHusl KapoTUHA B BUTAMMH SIBIISIIOTCS
CTEHKM TOHKOT'O KWIEYHUKA. [Ipy N30BITOUHOM MOCTYIUICHHH KapOTHHOM-
JIOB B OPTraHU3M XHMBOTHBIX KapOTHUH PE3EpPBUPYETCS B >KUPOBOM TKaHU, a
BUTaMMH A — B II€YEHHU.

CopnepkaHre KapoTHHA B Pa3IMIHBIX KOpMax HeoanHakoBO. OcobeHHO
MHOTO KapoOTHHa B MOJIOJOM 3€JeHOM TpaBe, MOPKOBH, TPaBSHOM MYKe,
TPaBsIHON pe3Ke, CEeHEe XOPOIIEro KadecTBa, JKENTHIX COPTaX KyKypy3bl W
TBIKBBI, CBEKOJIbHON OOTBE M JIMCTHAX KOPMOBOW KamycThl. IIpakTHuecku
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HET KapoTHHa B 3¢pHe, Kaprodene, cBekie, OPIOKBE, TypHEICE, COJIOME,
xome. [Ipu HemocTaTke BUTaMHMHA A M KapOTHHA B KOPMax *KMBOTHBIM Ja-
0T KapoTHH MuKpoOmomnormueckuii kopmosoii (KIIMK), A-ButamuHHBIE
npenapaThl: peTUHOJ, MUKPOBUT A u Ap. IIpu 3ameHe BUTaMuHa A KapoTu-
HOM W HaoOOpOT NPUHMMAETCS] BO BHUMaHHE aKTUBHOCTh Mpernapara. B
cpenHeM | ME ButamuHa A SKBHBaleHTHA 2 MKT KapOTHHA.

AHTUPaXUTUUECKU BUTaMUH D COBMECTHO C TOPMOHOM MapamiuTo-
BUJIHOM JKeJe3bl MPUHUMAET Y4acThe B PEryJIuuu GOocHOPHO-KAIBIMEBOTO
oOMeHa B OpraHu3Me KUBOTHBIX, 8 TAK)KE POCTE U MUHEPAJIH3alUHi KOCTHOI
Tkanu. OH aKTHBHPYET BCAChIBAHHC U3 KHIIICYHHMKA Kajblus U (ocdopa.
ITpn Henmoctatke BuTaMuHa D B KOpMax y KHBOTHBIX HENPABWIBHO Pa3BH-
BAeTCS KOCTSAK, Y MOJIOJHSAKA TOSBIISICTCS PaXHT, Y B3POCIbIX KHBOTHBIX —
OocTeoMaJsINus, OCTEONopo3, TeTaHus. OJHOBPEMEHHO ¢ M3MECHCHHEM XH-
MHUYECKOTO COCTaBa KOCTEH M3MEHSETCS M COCTaB KpOBH. B Heil pesko ma-
JlaeT cojepikaHue Heopranmdeckoro ¢ocdopa (zo 20-25 % HOpMEI) mpu
MaJIOM HM3MEHEHHH coJiepKaHus Kaiublus. [1o 3TOMy mokaszaremo paxur
OTIIMYAeTCAd OT TETaHWH, IPU KOTOPOH HAOIIOMAETCS CHIDKEHHE COofepka-
HUSI KaJbL¥sl B KPOBH, a KOJIMUeCTBO (ochopa ocTaeTcs B HOpME.

W3BecTHO HECKOJIBKO Pa3HOBUIHOCTEH BUTAMUHOB Irpynnsl D: BUTaMuH
D, (kanprmdepon, sprokamsitudepon), D; (xonukansimdepos). B Haty-
PAIBHBIX KOPMAax M IHUIIEBBIX NMPOAYKTaX BUTAMHUH D NpakTHYECKH OTCYyT-
CTBYET, HO B HEKOTOPBIX MMEIOTCS NPOBHUTAMHHBI — 3PTOCTEPUH B PACTH-
TEJIHBIX Maclax M JPOXOKax M 7-IETHIPOXOJIECTEPUH — B TOJILIE KOXH
XKHMBOTHBIX M B )KHBOTHBIX JKHpax, KOTOPBIE TIPH €CTECTBEHHOM HIIM HCKYC-
CTBEHHOM YJIbTparoIeToBOM OOIIydEeHHH COOTBETCTBEHHO IIEPEXOAAT B
6uonornueckue popmsl BuTamuHa D, u D3. [1o cBoemy usnonoruieckomy
JeUCTBHIO BUTaMUHBI Dy 1 D3 JUIs MIIEKONIUTAIOMINX )KUBOTHBIX PaBHOLICH-
HbI, 1y Al BuTaMuH D3 B 30 pa3 aktuBHee, yem D,. [ToaTomy BuTamMuH
D3 mist mTrIieBoACTBa M3TOTABIMBACTCS U3 CTEPUHOB KUBOTHOTO IPOUCXO-
XKACHUS, coaepkamux 7-geruapoxonecreput. 3a 1 ME Buramuna D mpu-
HaTo cuutath 0,025 Mkr Butamuna D, — kanenngepona.

HawmryymmM ucToyHUKOM BHTaMUHAa D cumraercs peiOuil KHp, OYCHb
M OoraT SIMYHBIN JKENTOK, MEHBIIE BUTAMHUHA B MOJIOYHOM Xwupe. B mpo-
JYKTax >KHBOTHOTO IMPOMCXOXKIEHHs COIAEPKUTCS MPEUMYIECTBEHHO BUTA-
MuH Ds. 3enenblie pacTeHust oueHb 0eHbl BUTaMHUHOM D Hiu coBceM ero He
colepxar, HO B HUX €CTb IPOBUTAMUH 3ProcTepoll, U3 KOTOPOro MoA Aei-
CTBHEM YyJbTPa(UOIETOBBIX JIyUei IIPH COJHEUHOHN CyIIKEe pacTeHui oOpa-
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Cexnus 3. 3HadeHne 6noxuMun — QyHIaMEHT HayIHBIX HCCIIEIOBAHHI
B 300TCXHHUH U BETEPHHAPHU

3yeTcsi B HEOOJIBIIOM KOJIMYECTBE BUTAMUH Bj; HCKYCCTBEHHO BBICYILIEHHOE
CEHO MOYTH He CoJepXUT ero. He oOHapyxkeHO BUTamMHHA D B CKOJIBKO-
HUOYb 3aMETHOM KOJIMYECTBE B 36PHOBBIX KOPMaxX U KOPHEKITy OHerI01ax.

[ToTpeOHOCTD CeNnbCKOXO3IHCTBEHHBIX XUBOTHBIX B BHTaMHHE obecrie-
YMBAeTCs, TVIAaBHBIM 00pa3oM, IyTeM J00aBOK B PAIMOHBI OOIYyYEHHBIX
Ipoxoked, B 1 T kotopsix comepxurcs 1o 4 teic. ME Burammna D, xopmo-
BOTO PBIOBETO KHpa, BUTAMUHHBIX IPETApaToB: pacTBopa BUTaMHuHA D, n
D3 B macne, Bunenna (D3), TpuBuTtamuHa 1 1p. B nTunieBoacTBe npuMeHs-
0T IIpenapartsl BUTaMIHA D3 B Bujie Ka3eMHOBOTO KOHIICHTpATA.

Butamun E (Toxodepoi), Tak Ha3pIBaMbIH BUTAMHH Pa3MHOXEHHUS, pe-
TYJIUpYeT B OPTaHU3MeE JKMBOTHBIX BOCIIPOM3BOAMTENbHYIO (yHKIHMIO. He-
JOCTaTOK BUTaMHHA E BbI3bIBaeT MOpQoJornueckie U (yHKIHOHAIbHBIE
W3MEHEHHs B OpraHax pa3MHOKEHHS, IPUBOSIIIE HHOT/IA K OECIUIONUIO.

B TsxenbIX ciydasx Hapsay ¢ HapyIIEHHEM PenpoayKIHUH HEJOCTaTOK
BUTaMUHa E BBI3BIBAET MBIIICUHYIO JUCTPO(HIO KaK PE3yNbTaT paccTpoii-
cTBa 0OOMEHA BEILECTB B MBIIICYHON M HEPBHOU TKaHsAX. Kpome aToro Buta-
MuH E oxa3siBaeT BIusHHE Ha (QYHKIIUH HEKOTOPHIX IHJOKPUHHBIX OPTaHOB
(Tuno¢u3a ¥ TIMTOBUIHOM KEJe3bI).

Kpowme toro, BuramuH E uMmeeT cBoiicTBa aHTHOKCHIAHTA, OH CIIOCOOCT-
BYET YCBOCHHUIO U COXPAaHEHHUIO BUTAMHHA A M KapOTHHA B OpPTraHHU3Me KH-
BoTHBIX. IIpn HenocraTke BUTaMuHa E B opraHm3Me HakarumBaroTCsl TOK-
CHYHBIE MIPOJIYKTHI )KUPOBOTO 0OMEHA, HapyIIAIOIINE PETPOILYKIUIO U BBI-
3BIBAIONINE MBIIICYHYIO JUCTPODUIO.

B naunOombIeii cTemeHn CTpagaroT OT HEJOCTaTka BUTamMHMHA E Kypsl,
YTKH, KPOJIMKH, COOAKH U B MEHBIIEH Mepe — KPYNHBIA POTATHIi CKOT, OBIIHI
1 cBUHBH. TeM He MeHee NOJOXKUTEIbHBIE Pe3yJbTaThl J1aeT IPUMEHEHUE
BuTamuHA E npu kopmiieHnn ckota u cBuHEH. [loaTomy B Onmmkaiimieit ep-
cnektuBe B Poccnm OyneT HanmaXeH MPOMBINUICHHBIN BBITYCK CHHTETHYE-
ckoro BuTtamuHa E [u1s mpuroToBieHust KOMOMKOPMOB /ISl )KUBOTHBIX.

CpaBHHUTENBHO MHOTO BUTaMHHA E comepXuTCs B 36pHOBBIX KOpMax U
ceHe xopomrero kadectBa. KoHumeHTpatoM BuTamuHa E sBigercs macno
MIICHUYHBIX 3apOAbIIeii, B KOTOphIX conepxwurcs ot 1,5 mo 3,0 r B 1 xr.
IIpu HenocTaTke B KOpMax BUTaMuHa E B palloHBI )KMBOTHBIX BKJIOUYAIOT
IIPOPOILEHHOE 3€PHO, THIPOIOHHYIO 3e1eHb U E-BUTaMUHHbBIE Ipenapartsl —
ToKO(epoIa areraT, KOPMOBUT, KallCyBUT, TPAaHYBUT, TPUBUTAMHH H IP.

Buramun K (QWIIOXWHOH), WIIM aHTHUTEMOPPArniecKuil BUTAMUH, He-
00XOIUM UIs TOJEPKAHUS y KUBOTHBIX HOPMAlbHOM CBEPTHIBAEMOCTH
kpoBu. [Ipu Henocratke ButaMnHa K B KOpMax U palioHax y KHBOTHBIX B
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11l MexxnynapomHslid popyM CTYICHTOB CENbCKOXO3SHCTBEHHOTO,
OGHOJIOrMYECKOr0 U FKOJIOrHYecKOro npoduieii «XuMus B COAPYKECTBE HAYK»
T'opxu, 19-21 mast 2015 1.

medeHu oOpasyeTcs Majio IPOTPOMOMHA, CHIDKAeTCsS KOHIEHTPAIHs €ro B
KPOBH W 3aMEJUISIETCSl CBEPTHIBAHWE KPOBH, OJHOBPEMEHHO HaOIIOAArOTCS
KPOBOM3IHMAHUSA B 00JAaCTH IIEH, TPYIH, KPBUIHEB, KOHEUHOCTEH M JAPYTHX
MecTax. Yamie Bcero 3T 3a00JeBaHUS BCTPEUAIOTCA Y Kyp, YTOK, HHIECK,
KPOJIMKOB, cO0aK. Y MOJIOJHSIKA MTHIIBI YaCTO CIYYaeTCs KPOBOM3IIUSIHUC B
MUIIeBapUTEIbHBIA KaHal, MeYeHb, MBIIIIBI U OTCIOEHUE KYTHKYJbI MbI-
MIEYHOTO JKETy KA.

W3 ecTecTBEHHBIX MPOJIYKTOB BBIIEICHBI JBE OMOJOTHYECKH AKTHBHBIE
¢dopmer Butamuna K: K; (pUUIOXHHOH), COACPIKAIIMIACS B 3€JCHBIX JTUCTh-
sax pacteHuit, 1 K, (MeHaXWHOH), CUHTE3UpyeMblii MUKPO(DIOpOH KHIIeY-
HUKA XUBOTHBIX; M3 CHHTETHYECKUX IIpermaparoB momydeH Kz (MeHaanoH,
WM METHHOH), U3BECTHBIN B HAIIEH CTpaHe KaK BUKACOII.

Jlyqmumy uctouHuKkoMu BUTaMuHa K U J)KUBOTHBIX SIBIISIFOTCS 3€lIe-
HBIC JIUCTHS pacTeHuH, copepxkamue 80-90 Mr/Kr, TpaBsHas MyKa JIIOLEp-
HBL, comepxkamas 100—-106 Mr/kr, TOBOJIBHO OOTaThl MM CHIJIOC, XOpOIIee
ceHo, 00TBa KOPHETIO0B, BOJOPOCIIH, TOMAThI, CEMEHa KOHOIUIH, cos. M3
pacTUTENbHBIX Macel Haubousblliee KOJW4ecTBO BuUTamMuHa K copepxart
apaxucosoe (0,5 mr/r) u coeBoe (0,1 Mr/r). 3epHOBBIC 37aKOBBIC KOpMa U
KOPHETUIO/BI, a TaKXKe MOJIOKO | siiiiia 6enubl BuTaMmuHoM K. ButamuHom
K, odenp GoraTsl OakTepuu, HACENSIONINE MUIIEBAPUTENbHBIN TPAKT CETb-
CKOXO3SIICTBEHHBIX KUBOTHBIX.

[Ipu HexmocTaTke B KOpMax BUTaMuHA K B pammoH M KOMOMKOpMa IS
NITUIBI, CBUHEH B co0ak 100aBistoT K; (MEHaIMOH) B BHIE BUKACOJIA.
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