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OtoT otueT ObL1 moaroTosieH 3kcnepramu OO0 «UI' «HpoMaliH» UCKITIOYNTETBHO B Hesx nHdopmaruu. Conepkaiascss B HaCTOAIIEM OTYETEe
nHpopManys ObUIa HOMyYeHAa W3 HCTOYHHKOB, KOTOpBIC, IO MHEHHIO JKCIepToB MH(oMaiiH, SBISIOTCS HameKHBIMH, ogHako MHpowmaitH He
rapaHTHpyeT TOYHOCTH M HOJHOTH HMHGOpMamuu Uil MOOBIX Ieneil. VMHboMailH NpHIOKWI Bce BO3MOXHBIC YCHIIHS, YTOOBI IPOBEPUTH
JOCTOBEPHOCTh HMEIOIINXCS CBEICHUH, MOKaszaTenel M WH(OpMamum, coxepKallUXcs B HCCICAOBAHUH, OJHAKO KIHEHTY CICIAyeT YYHTHIBATh
HaJlM4Ue HEYCTPaHMMBIX CJIOXKHOCTEH B Ipoliecce MOJyYeHUs HH(OPMaIUH, 3a4acTyl0 Kacaromeiicss HeMpO3pauHbIX H 3aKPBITHIX KOMMEPUECKUX
omeparuit Ha peiHKe. MccnenoBanne MOXKET coepKaTh JaHHbIC M MH(GOPMALHUIO, KOTOPHIE OCHOBAHBI Ha PA3IMYHBIX MPEIIOI0KEHHUIX, HEKOTOPBIE
13 KOTOPBIX MOTYT OBITH HETOUYHBIMH HIIH HETIOJTHBIMU B CHIIy HAaIMYUS M3MEHSIOMIUXCS W HEONpeNeIeHHBIX cOOBITHH U (akTopoB. Kpome Toro, B
psiie CiTydaeB M3-3a IOTPENIHOCTH IIPH OKPYIJICHUH, Pa3lIM4Uil B ONPEIEICHUSIX, TCPMUHAX U X TOJIKOBAHMSX, 8 TAKXKE HCIOJB30BaHHS OOJIBIIOTO
YHCIIa UCTOYHUKOB, TAHHBIE MOTYT IT0Ka3aThCsl IPOTHBOPEYMBBIMU. VHpOMaIH IPEAPHHSIT BCe MEPBI IS TOrO, YTOOBI HE TOMYCTHTh OYEBHIHBIX
HECOOTBETCTBHUIL, HO HEKOTOPHIE H3 HUX MOTYT COXPAHATHCSL.

Wudopmarus, npecTaBIeHHAs B 3TOM OTYETe, HE JOJDKHA OBITh HCTOJIKOBAHA, IIPSIMO WM KOCBEHHO, Kak HH(OpMaNus, cofep Kalias peKOMEeHIAINI
[0 MHBECTHUIMAM. Bce MHEHHMS U OLICHKH, COJEpIKAIMecs] B HACTOSIIEM MaTepuale, OTPaKaloT MHEHHE aBTOPOB Ha JCHb MyOJIHMKALMK U HOISKAT
u3MeHeHHto 0e3 mpenynpexiaeHus. MadoMaiiH He MPOBOAMT KaKylO-THOO MOCIEAYIOUIyI0 pabdoTy MO OOHOBJICHHIO, JIOTIOJIHEHUIO U M3MEHEHHIO
COJIeprKaHHs HCCIENOBAaHUS U MPOBEPKE TOYHOCTU JAHHBIX, COAEpIKaIMXCcs B HeM. VH(oMaiiH He HeceT OTBETCTBEHHOCTD 33 KaKHe-THO0 YOBITKH
WK yiepO, BO3HUKIIKME B Pe3yJbTaTe UCIONB30BAHHS JIO0OH TpeThell CTOpOHOW HMH(MOPMAIMH, COAEpIKAIeHCs B HACTOSIMIEM OTYETE, BKIIOYAs
OITyONMKOBaHHBIC MHEHUS HJIM 3aKTIOUEHUS], a TAKKe TIOCIEICTBHS, BBI3BAHHbIE HEIIOIHOTON MPECTaBICHHON HH(OPMAIIUH.

DTOT HOKYMEHT MM JII00asi €ro 4acTh He MOXKET PaclpOCTpaHATHCS Oe3 MUCBMEHHOro paspemeHus MHpoMaiH 160 THPaKMPOBaThCS JTHOOBIMHU
criocobamu. 3aKa3yMK MMEET IIPAaBO HMPOBOJUTH ayJIUT (SKCIEPTH3Y) UCCIEIOBAHUI PHIHKOB, MOJYYEHHBIX OT VICIONHUTENS TOJIBKO B KOMIAHUSX,
HMEIOIIMX YICHCTBO acCCOLMALMM  IMPOMBIIUICHHBIX MapketomoroB IIPOMMAP  (http://www.prommar.ru) wid —CHIaMH — 9KCIEPTHO-
cepruuKauoHHOro coBera acconumaruu [IPOMMAP. B npyrux ciydasx oTHpaBKka HCCIEIOBAaHHI Ha ay[IHMT WIM OKCIIEPTU3Y TPEThUM JIHIAM
CUHMTAETCs] HApyLIEHUEM aBTOPCKUX IIPaB.

Copyright © OO0 «HUI" « HUnugomaiiny.
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AHHOTANUA

Hacrosimmii otuer sBIsEeTCS uYemeepmuvlm uU30AHUEM WCCIEIOBAaHUSA PBHIHKA
TYMHHOBBIX YJ10OpEHUH.

Heap ucciaenoBanus — aHaIU3 MUPOBOTO U POCCUMCKOTO PHIHKOB I'YMHUHOBBIX
yA0OpEeHUi.

O0bexTamMu MccIe0BAHUS SBISIIOTCS TYMHUHOBBIC Y 100pEHMUS.

JlanHast pabota SBISICTCS KaOumemuwviM ucciedosanuem. B KkadecTBe
UCTOYHUKOB HH(OpPMAIMM HCIHOJB30BAINCH JaHHBIE CTATUCTUKH TaMOXXEHHOM
cyx0bl P®, cTaTHUCTHKH JKENe3HOJOPOKHBIX TMepeBo30K Poccum, mgaHHBIE
OTpPacjI€BOM W  PETHOHAJIBHOW  NPECCHl, HWHTEPHET-CAUTOB  IPEANPUSITUN-
POU3BOJUTENEH TYMUHOBBIX YAOOPEHUH, a TaKKe TaHHBIX Telle()OHHBIX HHTEPBBIO C
IPEICTaBUTEISIMH NIPEIIPHUITHIA.

XponoJiornueckue pamku ucciaegoanusi: 2008-2022 rr.; mporaosz — 2021-
2030 rr.

I'eorpaduss muccaenoBanusi: Pocculickas ®Deaeparuss — KOMIUIEKCHBIN
noApOOHBIN aHAIKU3 PbIHKA; MUP — OOLIUE CBEACHUS O PHIHKE.

O0bem HcciIeOBaHUs: OTYET COCTOUT U3 7 TJaB, coAepx uT 127 ctpanuil, B
TOM uncine 47 tabnuil, 7/ puCyHKOB U 1 npusnoxxeHue.

B mepBoii riiaBe oryera ONMCaHO COCTOSIHUE WU JJaHA OLIEHOYHAs CTPYKTypa
MHUPOBOTO PbIHKAa TYMHHOBBIX YJIOOpEHUH, OJIy4aeMbIX U3 OypbIX YIJIeH, TPUBEICHBI
JAHHBIE TI0 3amacaM M IPOU3BOJICTBY ChIpbsi. Takyke B 3TOU I1aBe OMUCAHO TEKyIIEe
COCTOSIHHE OCHOBHBIX MUPOBBIX TPOU3BOAMTEIEH JAaHHOU MPOLYKIIMH.

Bropas rjaBa oTdeTa MOCBSIIEHA 0030py CYLIECTBYIOIIMX TEXHOJIOTUN
NOJIYYEHHS] TYMUHOBBIX YAOBPEHUIN U3 Pa3INYHBIX BUJOB ChIPBS.

B Tperwbeil riaBe npuBeACHBI JaHHbIE 00 OCHOBHBIX IPOU3BOAMTEISAX
TYMHHOBBIX yJAOOpPEHHMM U3 pa3IUYHbIX BUIOB ChIpbs (Oypblid yroib, TOpQ,
JUTHUHCOJIEpIKalllee chipbe) B Poccum.

YerBepTas ri1aBa MocBsIl€HAa BHEIIHEAKOHOMUYECKUM onepanusim Poccuu ¢
I'YMUHOBBIMU yJi0OpeHussMu. B Heil mpuBeneHbl naHHble 00 o0beMax H3KCIOpTa
IYMUHOBBIX ynoOpenudt B mnepuon 2011-2022 rr.; omnpeneneHbl OCHOBHBIE
AKCIIOPTEPHI ¥ HAMPABIIEHUS MOCTABOK T'YMHUHOBBIX YJI0OpEHU.

B nsToil riaBe oryera MPOBEJAEH aHAIW3 JKCIOPTHBIX LEH HA TYMHUHOBBIE
ynobpenust B 2011-2022 rr., a Takke MpUBENCHBI aKTyalbHbIE BHYTPCHHHE ICHBI
POCCUHCKHUX MTPOU3BOIUTENICH JAHHOM MPOTYKIIHH.

B mecroii riaBe oryeTa pacCMOTPEHBI OCHOBHbIE OOJACTH MPUMEHEHHS
T'YMHHOBBIX Y10OpEHUH.

B ceabmoii riiaBe maH mpoOrHO3 Pa3BHUTHs PHIHKA TYMHUHOBBIX yJIOOpECHHIA B
Poccun mHa mepuos mo 2030 r.

B npunoxenum npuBeieHa ajapecHas M KOHTakTHas MHGpopmarus
NPEANPUATUNA, BBITYCKAIOIIMX TYMUHOBBIE ya100peHus B Poccuu u B Mupe.

LeneBasi ayauToOpus UCCIACAOBAHMSA:

- YYaCTHUKHU PBhIHKA TYMHUHOBBIX YAOOPEHUI — MPOU3BOIUTENH, TOTPEOUTENH,
TpEUIEPHI;

- HOTEHUHAIbHBIE NHBECTOPBI.
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Beenenue

Hcropust n3yyeHuss TyMUHOBBIX BELIECTB HACUMTHIBAET yXke 0oJiee JABYXCOT
net. BriepBbie ux Boiaenani u3 Topda u onucan Hemeukuit xumuk @. Axapna B 1786 r.
Hemeukue wuccienoBaTenu  pa3paboTajidi  MEpPBble  CXEMbl  BBIICIEHUS U
KJacCU(UKAIlMU, a TaKXKe BBEIM M CaM TEPMUH — «TYMHHOBBIE BEILECTBA»
(MpOU3BOIHOE OT JIATUHCKOTO humus — «3eMJIs» UIIN «IIOYBa»).

Hay4Hoe u3ydeHHe TYMHUHOBBIX KHCIOT M HX IIOJIE3HBIX CBOMCTB HayajaocCh C
paboTsl xumuka @panna Kapma Amrapa (1753-1821) B 'epmanun.

KommMmepueckoe wHcmonb3oBaHHE T'YMHUHOBBIX KHUCJIOT M3 Oyporo yrus,
HampuMep, B KadecTBe Kpacutens moja HazBaHusiMu «Kolner Brauny (Kopuunesrii
Kenbn) u «Kassler Braun» u3 yroneno# maxtel Kenbna, Haganock B ['epmanuu B
XIX Beke.

B wnccnenoBanne XMMHUYECKMX CBOWCTB 3THX COEIWHEHHMM B cepenuHe XIX
BeKa OOJBIION BKJIAJ BHECHM IIBEICKHM XuUMHK f. bepuenanyc u ero y4deHuku, a
noToM, B XX BEKE, M HalllM yYeHbIe-TOYBOBeAbI U yriuexumuku: M.A. Kononosa, JI
A. Xpucrena, JI.H. Anekcannposa, J[.C. Opios, T.A. KyxapeHko u apyrue.

B XX Beke TyMUHOBBIE KHUCIOTHl HadyaJld MCIOJb30BaTh B CEJIbCKOM
XO35IMCTBE, MEAUIIMHE, OXPAHE OKPYKAIOLIEH Cpebl U APYTUX OTPACIIAX.

B nocnennue necsatuneTus MHTEpEC K yI0OpEHUSM T'yMaTHOTO THIIA BO BCEM
MUpe TMOCTOSHHO pacteT. B 1981 r. OBII0O NPUHATO peElIeHWE O CO3IaHHUH
MexaynapoaHoro obmiectBa nmo m3ydeHutro ryMuHoBbIX BemiecTB (IHSS). Ilepas
Mexnynapoanas koudepeHus cocrosiiack B 1983 r. B mtate Konmopano (CIIA).

Ha xondepenmusax IHSS Obuto KOHCTaTHpOBAaHO, YTO TEPBEHCTBO B
UCCIIEJIOBAHUSIX 10 TEXHOJOTUSIM TOJYYEHUsS] TYMUHOBBIX YI0OpEHUN MPUHAIICKUT
yuenbiM CCCP wu, npexnae Bcero, JI.A.XpucreBoii ([HenponeTpoBck). 3ateM 3TH
paboThI MPOAOIKUIA JPYTUE COBETCKUE U POCCUNCKUE YUEHBIE.

Onnako OyM pa3BUTHSI MPOMBIIIJIEHHBIX TEXHOJIOTUM MPOU3BOJACTBA T'YMAaTOB
Hayasicsl Bce ke B EBpomne u npyrux crpanax mupa B 80-90 rr. XX Beka. B Poccun
aAKTUBHBIN BBIITYCK MTPOMBIILICHHBIX TYMUHOBBIX TIPENapaToOB HAYAJICS JIMIIb B KOHIIE
90 rr. HakornieHHBII HAyYHBIN OMBIT MO3BOJIMI 0OECTICYUTh BBIMTYCK MPENnapaToB, MO
KauyeCTBY HE YCTYMNAIOIIUX 3apyO0eKHBIM pa3padoTKaM.

CaMO TNOHSTHE «TYMUHOBBIE BEIIECTBA», «TyMaTbD» CBSI3aHO C IIOYBOW U
IIPOU30LUIO OT CJIOBA «TyMYC» — KOMIUIEKCA OPraHMYECKHX TEMHOOKPAIIEHHBIX
COCAMHEHNM, ONPENEIAIONIEN MOTEHIMAIBHOE IUI0A0POANE MOYBBI. Tak, Hanmpumep,
cojepxkanre TymuHOBbIX BemiecTB (['B) B dyepHO3eMax (cambIX MIOJOPOHBIX
nouBax) pocruraet 12%.

bonpmumHCTBO HaxomAmuxcs B npupoae I'B HaxoauTcs B BONOHEPACTBOPUMOM
dbopme, HEe UMEIOIIEH CYIIECTBEHHON XO3SIMICTBEHHOM IIEHHOCTH. [[J1s1 MpakKTU4eCKOro
ucnosib3oBanusi ['B ux HeoOXoaMMoO MepeBecTH B BOJOPACTBOPUMYIO (opmy —
I'yMaThl.

UccnepoBarenu kiaccu@uUIMpPyOT TYMHHOBBIE BEHIECTBA HAa OCHOBAHMM HX
pacTBOpUMOCTH B KucioTax u 1mieioyax. CoriacHo 3ToM KiaccH(UKaIuH,
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TYMHHOBBIE BELIECTBA MOJAPA3JEISIIOT HAa TPU  COCTaBISIOIIME: TYyMHH —
HEU3BJICKAEMbIIl OCTaTOK, HE pAacTBOPUMBIM HHM B ILIEJIOYaX, HU B KHCIOTAX;
TYMHHOBBIE KHUCJIOThI — (ppakuus, pacTBOpUMas B ILEJOoYax WM HepacTBOpUMas B
kucnotax (npu pH < 2); pynbBOKUCIOTH — Ppakiusi, pacTBOpUMAas U B IIEJI0OYaAX, U B
KUcIoTaxX. ' yMUHOBBIE U (DYIBBOKUCIOTHI, B3AThIE BMECTE, HA3bIBAIOT «T'YMYCOBBIMU
KHACIOTaMu». JTO — HamOoJjee MOJABMKHASA M PEaKMOHHOCIOCOOHAss KOMIIOHEHTA
I'YMHHOBBIX BEIIECTB, AKTUBHO YYaCTBYIOIIAsl B IPUPOJHBIX XUMUYECKUX MPOLECCAX.

[IpuponHble OpraHUYECKrUe COEANHEHUSI — TYMYCOBBIE€ KHCIOTHI (T'YMUHOBBIE U
($yJIBBOKUCIOTHI) — 00pa3ylOTCsl B Mpoliecce T'yMU(PHUKAUU TPOAYKTOB KUBOTHOTO,
PacTUTEIBLHOTO U MUKPOOHOTO MpoucxoxaeHus. OCHOBHas MX 4YacTh YCTOMUYMBA K
OMOXMMHUYECKOMY DPACIIECIUICHHIO, TO3TOMY OHM HAKaIlJIMBAIOTCSA B MOYBE, TOpdax,
OypbIX U BBIBETPUBIIUXCS YIIISIX, calponesix. M3 3TUX HCTOUHUKOB OHU MOTYT OBITh
BBIJICJIEHBI pACTBOPAMHU IIEJIOUEH B BUAE PACTBOPUMBIX COJIEH — I'yMaTOB.

I'ymamul (conu 2yMuno6uIX Kuciom) XOpoIlIo PaCTBOPUMBI B BOAE U 00Ja0at0T
(U3HOJIOrMYECKH aKTUBHBIMHU CBOMCTBAMHU, B MajbIX J103aX CTUMYJHPYIOT POCT U
pa3BUTHE pacTEHUH, a B OOJIBIIMX — yTHETaOT. VX neficTBre HY)KHO paccMaTpuBaTh
KaK peryJsiTOpHOE, a He Kak yaoO0peHue. ['yMycoBble BELIECTBA BIUSAIOT HA PACTEHHE
npsiMo WM KocBeHHO. KocBeHHbI 53(deKT cBs3aH C YIy4IIEHHMEM BOJHO-
(u3nYeCKuX CBOICTB MOYBBI, aKTUBU3ALUEH MUKPOQIIOPHI, BIUSHUEM Ha MUTPALUIO
OUTATEIbHBIX  JJIEMEHTOB,  IOBBIIICHHMEM  KOX(PQUIMEHTa  UCIOJIb30BaHUS
MUHEpPAJbHBIX YAOOpEHUH, CBS3BIBAHMEM TOKCHUECKUX areHTOB (MECTULUIOB,
repOMINIOB, TSKENIbIX METauIoB U 1p.). Hapsay ¢ 3TuM rymycoBbie BellecTBa
OKa3bIBAIOT MpsIMOE TIIyOOKOE€ M Pa3HOCTOPOHHEE NEHCTBHE Ha MPOLIECCHI POCTa
pacTeHuil, T.€. OCYLIECTBISAIOT UX PETYJIALHIO.

[Tox BIMSIHMEM T'YMYCOBBIX BELIECTB M3MEHSETCS MPOHUIIAEMOCTh KIETOYHBIX
MeMOpaH, NOBBIIIAETCS aKTUBHOCTh MHOTUX (DEPMEHTOB, JbIXaHUE, CUHTE3 OEJIKOB U
yraeBoAoB. OHU OKa3bIBAIOT MOJOKUTEIBHOE BIUSHHUE HA MHUHEPAIbHOE MUTAHUE
pacTeHuii, BOJJOOOMEH, YBEIMYMBAIOT COJAEpkKaHUE XJIOpo(uiuia, MPOIYKTUBHOCTD
dboTocuHTE3a U TpaHcHupalnuu. Bce 3T0 B KOHEUHOM HMTOT€ MPUBOJAUT K YCUIICHHUIO
poCTa, MOBBIIICHUIO YPOXKasi, YCKOPEHUIO €ro CO3PEBaHUs W YIYUIIEHUIO KauecTBa

MPOAYKIIUH.

B mposiBieHNM CBOEro pEryJIsSTOPHOTO JEWUCTBUS HAa PACTEHHE T'yMYCOBBIE
BEIIECTBA TOMUYUHSIOTCS ONPENEICHHBIM 3aKOHOMEpPHOCTsIM. KadecTBeHHBIN U
KOJIMYECTBEHHBIM dS(PPEeKT mpemapatoB 3aBUCHT OT KOHIEHTpaluu. B Maibix
KOHIIGHTpAIMsAX (TBICSYHBIE W COTBHIC JIOJM TPOIIEHTa) OHH  OKa3bIBAIOT
MOJIOKUTEIIbHOE BIIMSHUE HA pacTeHUe, B 00JI€€ BHICOKUX — CTUMYJISIIIUS CHIDKACTCS
WM HAOJII0jaeTCsd MHTHOUPYIOIIEee IEUCTBUE.

O} dekTUBHOCTh MPUMEHECHUS TYMYCOBBIX BEIIECTB BO MHOTOM OIPEACIISICTCS
CpPOKaMH U CTIOCOO0M 00pabOTKU, BUJIOM PACTEHHUM M 3KOJIOTHYECKOU O0OCTAHOBKOIA.
JleiicTBHEe STHX BEIIECTB Ha MPOIECCHl POCTa M Pa3BUTHUSL Oojiee CyIIECTBEHHO
NposBIISIETCST MpU 00pabOTKE pacTeHWil Ha pas3HbIX (a3zax pa3BUTHUSA, HPHUUEM,
KOpHEBasi CHUCTeMa OTJIUYaeTcsl OOJbIIei YyBCTBUTEIBHOCTBIO K Mpernapary.
OpHoNeTHUE pacTeHus JIydllle pearupyroT Ha ryMaThl B Hayajie CBOEro pa3BUTHUS U B
nepuoj; o0pa3oBaHUs OPTaHOB PENPOAYKIHH. [[peBecHbIe — MpH MEpPECcaaKe CESTHIEB
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WIHM CaXXEHLEB, KOTJa TpaBMUPYETCsl KOpHEBask cuctema. To jke MOKHO cKa3aTb U 00
OBOILHBIX U JJEKOPATUBHBIX PACCaJ0YHBIX KyJIbTypax.

OTHOCHUTENBHBIA TOJIOXKUTENbHBIA 3(P(EKT T'yMyCOBBIX BEIIECTB BO3PAcCTacT
OpU OTKJIOHEHHHM YCIOBHM OT ONTUMyMa (BBICOKME M HHU3KHUE TEMIEpaTyphl,
HEJ0CTAaTOK BJIaru, 3aCOJICHUE, BBICOKHE KOHIEHTPALMH a30Ta, SIIOXUMUKATOB U JIp.).
[IpenBapurenvHas oOpaboTKa CEeMSH WJIM PACcTEHUN T'ymMaTOM HATpPHs IMOBBIIIAET
Hecnenu@UUecKyto COMPOTUBISEMOCTh UX K CTPECCY M CIOCOOCTBYET aKTUBHU3ALUU
BOCCTAaHOBUTEJBHBIX MpolieccoB. [Ipu BHeceHuu mpemnapara B MOYBY €ro JEHCTBUE,
KaK OTMEYaJOCh BBIIIE, MOXET OBITh ONOCPEJIOBAHO 4Yepe3 H3MEHEHHE (PHU3UKO-
XUMUYECKUX CBOICTB pu3ochepsl, YCHIICHHE (bepMeHTaTUBHBIX u
MHUKPOOHOJIOTUYECKUX MPOLECCOB, MPHUBOIANIMX K Pa3JIOKEHUIO TOKCHYECKHX
YIJIEBOJIOPOIOB, a TaKXe 3a CYET 0Opa30BaHUs CJIOXKHBIX BBICOKOMOJIEKYJISIPHBIX
KOMIIICKCOB, 00JaJaf0muX 00JIee HU3KOU HOABMKHOCTBIO.

Takum oOpa3oM, MPUMEHEHUE T'YMYCOBBIX BEIECTB CIOCOOCTBYET HE TOJIBKO
NOBBIIICHUIO YPOXKANHOCTH, HO M YCTOWYMBOCTH PACTEHUN K HEOIAronpUsTHHIM
dakTopam cpefbl, BOCCTAHOBIICHHUIO MPOJYKIIMOHHOTO MPOIECCa U yMEHBIICHHUIO
AKKyMYJISILIUM BPEAHBIX BEIIECTB B CEIBCKOXO3AMCTBEHHOM mpoaykuuu. I1o cBoemy
JEHUCTBUIO HA PAaCTeHUS] OHU MOTYT ObITh OTHECEHBI HE TOJBKO K PEryysiTopaM pocTa,
HO U K aJIalTOreHaMm.

Hcnonb3oBaHne TyMyCOBBIX BEIIECTB OCOOEHHO IEIeCO00pa3HO B 30HAX C
PE3KUMHU  KOJICOAHUSMH  METCOPOJIOTHYECKUX  YCIOBUM TIpU  BO3JEIBIBAHUU
CEJIbCKOXO3SICTBEHHBIX ~ KYJbTYp IO HWHAYCTPUAIbHOW TEXHOJIOTMHM, KOIJa
IPUMEHSIOTCS MOBBIIIEHHBIE J103bl YAOOpEHUI M NECTUUUIOB, a TAKXKE B palioHaX
TEXHOTE€HHOT'O 3arpsiI3HEHHUS.

KoMmiekcHble  CBOWMCTBA T'yMYCOBBIX BEIIECTB OTKPBIBAIOT IIMPOKYIO
BO3MOXHOCTb MOJU(PHUKALMUA HX CTPYKTYpbl U CBOWCTB, CO3JaHHUS CJIOKHBIX
KOMIIO3UIIMM Ha HMX OCHOBE C MHKPO3JEMEHTAMH, NECTUUUIAAMU U JPYTUMHU
KOMILIEKCOOOpa3yOIMMU peareHTaMH.

[IpupogHoe MPOUCXOKACHUE U IIUPOKUN CHEKTP OMOJIOrMYECKOro JIeUCTBHS
I'YMYCOBBIX BEILIECTB Ha )KMBbIE OPraHU3MBbI MTO3BOJISIOT MCIOIB30BATh UX B KAUE€CTBE
NEPCHEKTUBHBIX PETYJISATOPOB POCTA U AJaNITOT€HOB.

'yMHHOBBIE KHCJIOTBI BXOJSIT B COCTaB OpPraHMYECKOW Macchl TOpGhOoB
(25-50%), 3emaucThIX u OsecTsmux Oypeix yrmend (45-60% wu  5-15%
COOTBETCTBEHHO), OKHUCJEHHBIX KaMEHHbIX yrieh (a0 60%), HEKOTOphIX IOYB
(mo 10%), oTkyma wu3BIEKArOTCA OOpaOOTKOM CiaObIMKU BOJHBIMH pPacTBOpPaMHU
LIEJI0YEH.

B mpomblimeHHbIXx MacmTabax TyMmarhl MOMy4aroT U3 Topda, campomens,
0COOBIX BHUIOB OypbIX Y€l (JICOHAPAUTHI), JIMTHUHCOAEPKAIIMX OTXOIOB.
CBolicTBa rymMaToB, MOJYYEHHBIX U3 Pa3HbIX UCTOYHUKOB BO MHOTOM CXOXH MEXIY
co00H, HO M0 HEKOTOPBIM MapaMeTpaM 3aMETHO OTJIMYAOTCS.

CnaboyriepuiupoBaHHas pa3HOBUJIHOCTh Oyporo yrisi B MEXKIyHapOJIHON
MIPaKTUKE Ha3bIBAETCS JeoHapoum. JIeoHapAUT oTiauvaercs oT Oyporo yris Oolee
BBICOKOU CTENEHBIO OKUCIICHHS U 00Jiee BBICOKMM COACPKAHUEM I'yMUHOBBIX KHUCIIOT
— 10 85%.
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C MOMEHTa OTKpBITHUS BBICOKOM KOHLEHTPAllMM T'yMHUHOBBIX KHCJIOT B
JICOHAPNTE, €r0 INPOMBIIUIEHHOE IMPOU3BOJACTBO JUISA CEIBCKOTO XO3SMCTBA PE3KO
BO3pOCIIO.

CieryeT OTMETUTB, YTO KaXIbl U3 MPOU3BOAUTENIEN T'YMUHOBBIX IPENAPATOB
pEKIaMHUPYET CBOW IPOAYKT KAaK YHHUKAJIBbHBIM, MMEIOIIUN psAL NPEUMYILECTB IO
CPaBHEHMUIO C NIPOAYKLMEH KOHKYPEHTOB.

Tak, mnpou3BOAUTENN TYMHUHOBBIX YyJIOOpEHHMII Ha OCHOBE JIEOHapauTa
YTBEPXKIAKOT, YTO JICOHAPAUT, B OTIUYUE OT JPYIHUX HCTOYHUKOB TI'yMHUHOBBIX
KHCJIOT, 00J1aaeT 4pe3BbIYaHO BBICOKOW OMOJIOIMUYECKON aKTHBHOCTBIO, KOTOpas
COXpPAHSETCA U B TOJYUYEHHBIX U3 HETO YAOOPEHUSAX.

[To npyrum JnaHHBIM, TyYMHHOBBIE Ipenaparbl Ha OCHOBE Topda HMEIOT
IPEeUMYIIECTBA [0 CPAaBHEHUIO C AHAJIOTAMHU Ha OCHOBE OypBIX YTJIEH.

['ymMuHOBBIE TmIperapaTbl W3 JICOHAPAUTA HMEIOT MOJIEKYJBI T'YMHHOBBIX
BELIECTB OYEHb OOJIBIIOTO pa3Mepa, OHU HE MOTYT Cpa3y NPOHUKHYTb B KIETKY
pacTeHus, UIsl UX Pa3lIoKEeHUs Ha Oosee Melkue (1o BO3LCHCTBHEM BOJBI, CBETA,
Teria) TpeOyeTcst Bpemsi, TAKUM 00pa3oM, CBOE JIEMCTBUE OHM MOTYT HauyaThb TOJBKO
B [IEPUOJ] LIBETEHUS U 3aBs3U IIOA0B WIN JAXKE MIO3/IHEE.

B Topde xe, MoneKyibl TyMUHOBBIX BEIIECTB rOpa3io MEHbBIIE M0 pa3Mepy, a
yacTh M3 HUX ((QYJIbBOKUCIOTHI U PsA JAPYTUX COEIUHEHMM) CIIOCOOHBI Cpasy
IPOHUKATh B KJIETKY pacTEHHs €Ille Ha CTaJuU IPOpacTaHusi CEMEHH, cooluias emy
DHEPIUIO POCTA U YBEINYMBas KOPHEBYIO CUCTEMY.

BaxHO OTMETHTH, YTO COCTaB TYMHUHOBBIX INPENAPATOB HEMOCTOSHEH U B
3HAYUTEIbHON CTENEHH 3aBUCHUT OT UICTOYHUKOB CHIPhSI U MPUMEHIEMOUW TEXHOJIOTUHU
BBIJICJICHNS TYMUHOBBIX BelIeCcTB. D(HPEKTUBHOCTH T€X WM UHBIX YAOOPEHUI MOXKET
ObITh TPOBEpPEHAa W TMOJTBEPXKJICHA TOJbBKO MYyTEM MHOTOJIETHUX TMOJIEBBIX
HUCCIIeOBAaHMH.
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1. MupoBoii pbIHOK T'YMHUHOBBIX Y100peHHii U3 OypbIX yrieu

Hcnonwvzyemoe coipve

[To mannsiMm BP Statistical Review of World Energy (June 2022), mupoBbie
3amachl YIiis, COCTaBISAIOT mopsaka XXX Mapa T, B T.4. Oyporo yris (JUTHUTA) —
XXX mapa 1t (30%). Hambonee kpymHBIE 3amachl pacioyioXeHb B ABCTpajui,
Poccun, I'epmannu u CILIA (ta6xa. 1). Ha gomto atux crpan npuxoautcs 6omee 60%
MHUPOBBIX 3a11acoB OypoOro yris.

Tadauua 1. MupoBble 3anachbl Oyporo yrJisi, MJIpA T

Crtpana 3anmacel, MJIPA T

ABcTpanus
Poccus
I'epmanus
CIIA
Kurait
HNunounesus
Typuus
Cepbust
Hosas 3enanans
[Tonbmma
Nunnsa
bpaszwins
I'perus
Benrpus
Uexust
bonrapus
Kanama
poyue
Bcero
Ipumeuanue: 6 mabauye npedcmaesienvl CMparsvl ¢ 3anacamu bonee 2 Mapo m
Hcemounux: BP Statistical Review of World Energy (June 2022)

OCHOBHBIMH pernoHamu A00bau Oyporo yris siBisitorcs Kurait, Unnonesus,
I'epmanus, Poccust, CILIA, ABcrpanus, [lonema, Typuwus, I'penusi, Takxke q00b19y
BenyT Unaus, Yexus, CepOus, ABCTpaIHs U APYTUE CTPAHBI.

OCHOHBBIM HANpPaBJICHUEM HCMOJb30BaHUS OYypoOro yris SIBISIETCS €ro
MPYMEHEHHE B KAUECTBE TOILJIMBA ISl TPOM3BOJICTBA JICKTPOIHEPTHUH.

B nenom oTMmeuaeTcs MOCTENEHHOE CHUXEHUE MHUPOBOTO CHpoca Ha Oypbld
yTOJIb U, COOTBECTBEHHO, COKpAIIICHHE 00BEMOB €TI0 JOOBIYH.

3a mocnenHee AECATUIETHE MaKCUMalbHbIA 00bEM A00BIUM Oyporo yris B
XXX mnpn 1/rox Obu1 otmeuen B 2011-2013 rr. B Tedenue mocneayrommx 5 et
JAHHBIN Moka3atesb cHU3uiICs 10 XX miH T B 2018 1., B 2019-2021 rr. npouionuio
JajgbHEeWIlee COKpameHue gAo0brdu JurHuta — ¢ XX MiaH T go XX MIH T,
cootBeTcTBeHHO (03 yuera Kurtas u Mngone3un).
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Crpanbl EBpocoroza TpaJuIIMOHHO OOECIEYMBAIOT CYIIECTBEHHYIO 4YacTb OT
MHUPOBOT0 00beMa JOOBIYU OypOro yrisl.

TengeHuus COKpaIlleHUs] TMOTPEOSeHUs/100bun  Oyporo yris OTYETIMBO
MPOCJICKUBAETCA Ha EBPOIEMCKOM KOHTHHEHTe — EBpoCor03 mocienoBaTelbHO
peanu3yeT MOJUTUKY COKpaIIeHUS BbIOPOCOB YIJIEKUCIOrO ra3a M IMOCTEINEHHOTO
OTKa3za OT yroyibHOW reHepanuu. OO6bem A00buM JHUTHUTAa B cTpaHax EBpocoroza
cumswics ¢ XX MiH T B 2008 1. o XX miH T B 2021 1.

Kpynueimum npousBoauTeneM/norpedureneM AaHHOro Buaa yrisi B EBpone
sBigeTcs ['epmaHusi, HECKOJIBKO JIET Ha3al cTpaHa qo0biBaja nopsiaka XX MIH 1/Toj
oyporo yrist. B 2019 r. 06bem q06b1un cokpatuiics 10 XX T, B 2020 r. — qo XX MIIH
T. [lo wroram 2021 1. B I'epmanuu ypoBeHb MOOBIYM Oyporo yrisi HECKOJIBHKO
yBenuuuics — 10 XX MJH T.

JlurHuT B CTaTUCTHYECKUX JAaHHbIX KwWras yuTeH, Kak MpOYud BHJ
OUTYMHUHO3HOTO yris, B HOOHE3un — Kak CcyOOMTYMHHO3HBIA yroiyib. B cBsi3u ¢
OCOOEHHOCTSIMU ~ KJlaccu(UKauMy JMTHUTa B OJTHX CTpaHax MexayHapoaHoe
DHepreTuueckoe ATreHTCTBO HE YUYHMTHIBAET JIaHHbIE MO J00bue JurHuta B Kurae u
Nunone3un B cyMMapHOM 00beMe MUPOBOM A0OBIUU OypOro yris.

Ta6auna 2. Kpynseiimue MupoBbie NPOU3BOAUTEIH OypPOro yrJsi
B 2008-2021 rr., MiIH T

Crtpana 2008 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
I'epmanus 175
Poccus 81
CIIA 69
ABcTpanus 66
ITonpira 60
Typuus 76
Cepbust
['penmst 66
Nuanns 32
Yexus 45
povne 200
Bcezo 870
EU27*'EA 429
Kumaii 66
Hnoonesus

Hcemounuk: oannvie |IEA (Meocoynapoonozo Snepeemuueckoeo Aeenmcemea), Eurostat

3HaYMMENbHbI BKJIAJ B MHPOBYIO J00bI4y Oyporo yrias momumo Kwuras,
Nunone3un u ['epmanun BKiIanplBaroT Takue crpanbl, kak Poccusa, CIIA, Typuus,
Agctpanus, [lonbiia, Uaaus, Yexus (puc. 1).

INFOMINE Research Group www.infomine.ru; e-mail: info@infomine.ru; texn. +7 (495) 988-11-23 13



mailto:info@infomine.ru

0630p poinKka 2yMuHo8blx y0obperuil 6 Poccuu u 6 mupe

N3-3a OTHOCHUTENBHO HU3KOM 3HEPreTUYECKON IUIOTHOCTH M, KaK IpPaBHIIO,
BBICOKOTO COJICpKaHUsl BIIard, TPaHCIOPTUPOBKa Oyporo yrias Ha Oonbline
paccTosiHUS Helenecooopas3Ha.

[ToaToMy B MUpPOBOH mNpakTHkKe OKOJIO 95% Oyporo yris HCHOJIb3yeTcs B
KauecTBE€ TOIUIMBA JUI TMOJYYEHHUS DJEKTpO- U TEIUIOBOM DSHEPruM Ha
3JIEKTPOCTAHIUAX, IOCTPOCHHBIX HEMTOCPEACTBEHHO BOJIN3HU MECT 100BIYH.

[To sTOlt *e mnpuuMHE OOBEMBI HKCHOPTHBIX ONepanuil ¢ OypbIM yriem
HE3HAYMTEJbHBl 10 CPAaBHEHHUIO C JKCIIOPTOM KaMEeHHOro yriis. Poccust BXoauT B
YHCII0O MUPOBBIX SKCIIOPTEPOB OypOTo YIJIS.

JlanpHeiiei nepepadoTKe ¢ MOTyUYeHUEM Pa3IMYHbIX TIPOIYKTOB — OPUKETOB,
KOKCa, TYMHUHOBBIX yJOOpEHMI M Tp.— TOJBEpraercs, Kak MmpaBmio, MeHee 5% ot
J0OBITOr0 Oyporo yrisi.

Takum 00pa3oMm, auub cogcem HebOLULOU 00beM OYPO2O Vel UCHONb3YemC sl
0J151 8bINYCKA 2YMUHOBBIX YOOOPEeHULL.

Pucynok 1. PernonajibHasi CTpPyKTypa MHPOBOM 100614 OYpPBIX yriei
B 2014-2021 rr., %
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Hcemounuk: na ocnoee oannwix |IEA

OneHutb MUPOBOH 00BEM MPOM3BOACTBA I'YMHUHOBBIX YJOOpPEHHMI Ha OCHOBE
Oyporo yrisg OYeHb CJOXHO. OTO CBA3aHO C TE€M, 4YTO OTCYTCTBYET MHUpPOBas
CTaTUCTUKA BBITyCKa JaHHOW MpoaykKuuu. Kpome TOro, CyumectByeT MHOXKECTBO
KOMIAaHHUM, BBIMYCKAIOIIKUX [TAaHHYIO MPOAYKIMI0 B HEOONbIIMX O0ObBEMax M HE
coobmaromux 06 06beMax MPOU3BOICTBA.

I'ymuHOBBIE Y00pEHUsI MPOU3BOJAT B HECKOJIBKUX cTpaHax Mupa. [lo ouenke
«MHdpomaitn», Tporu3BOACTBOM T'YMHUHOBBIX yAOOpPEHHI B MUpE 3aHUMaroTcs Oosee
150 xommnanuii. Ilpu sTOM cCyHiecTByeT HaMHOro OOJbllleé KOMIIAHUH, KOTOpPbIE
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