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pacmumesnbHO20 MPOUCXOX0eHUs1 (Ha npumepe nepepabomKu fbHSIHO20 80fI0KHA). AHanu3upyomces

repcrekmueb! UCMOb308aHUs JIbHSHOU Uesoniosbl Kak anbmepHamuebl xornkosou. [MpedcmaesneHo
kpamkoe TOO peanusayuu npoekma «J/IbHsIHas yennrno3a», Haue/leHHo20 Ha ompabomkKy MPOMbIWIIEHHOU
mexHoIo02uuU oJly4eHUsT NIbHSAHOU UEesio1o3bl U Corymcemeylowux npodyKmos KomrinekcHol nepepabomku
Ucxo0Ho20 cbipbs. AHanusupyemcsi coomeemcmeue rpednazaemoli K ompabomke U MPOMbIUWIEHHOMY 8HEO-
PEHUI MEXHOMo2UU OCHOBHbIM MPUHYUNam 3eneHol xumuu. Peanusauyusi rpednazaeMoz0 npoeKkma ¢ ydyacmuem
MUTXT paccmampusaemcsi Kak mocmaHO804Has1 repcrieKmueHasi 3adaqa ¢ 9Kor020-3KOHOMUYECKUM acreKmom.

One of the green chemistry directions — the use of renewable plant-based resources — is considered with
processing of flax fibres as an example. The prospects of flax cellulose as an alternative to cotton are analyzed. A
brief feasibility study of the project "Flax cellulose" aimed at improving industrial technology of flax cellulose and
related products of integrated feedstock processing is presented. The compliance of the technology suggested for
simulation and commercialization with the basic principles of green chemistry is analyzed. Implementation of the
proposed project with the participation of M.V. Lomonosov Moscow State University of Fine Chemical
Technologies is regarded as a long-term objective of environmental-economic aspect.

Knroyesble crioga: X/IOMOK, /IbHSIHO@ KOPOMKOE HU3KOCOPIMHOE 80J/I0KHO (mak Ha3bieaemasi «08ouUKay),
fIbHAHas Kocmpa, Uennkso3a IbHsAHas, JibHsIHas MeOuuyuHCKasi eama, kapbokcumemunuyenmonoda (KML),
6es1K080-yerie8o0HbIe Kopma 05l KUBOMHbIX, UHHOBAUUOHHas hupmMa, MexHUKO-3KOHOMUYeckoe 0b0oCHO8aHuUe
(TO0) uHHoBaUUOHHO20 NMpoekma, NUIoMHOE PoU3800CMeo.

Key words: coftton, linen short low-quality fibers (also called "the Deuce"”), linen, flax, flax pulp, medical
cotton wool, carboxymethyicellulose (CMC), protein-carbohydrate animal feed, innovation firm, feasibility study for
the innovation project, pilot production

P accMmampuseaemecs 00HO U3 HanpaeneHut7 3e/1eHoU XUMUU: npumeHeHue 803006H08/I5IEMbIX pecypcos

1. 3eneHast XHMHS — CyTh, OCHOBHbIE Janee), KOTOPHIMH, Ha HAIl B3MJII, CIEAYET PyKo-
NPUHUUIBI U HANPABJIEHUS BOJICTBOBATECSl B HUCCIGAOBAHMAX U pabOTe HE TOJBKO
3eseHasi XMMHUSI BO3HHUKIIA KAaK HAy4YHOE HAM-  XUMHKaM, HO W OSKOHOMHCTAM, MEHE/DKepaM II0
paBneHre B XuMuH B 90-¢ TOBI IBAAATOTO BEKA U MPOSKTHOMY (PMHAHCUPOBAHHIO, UHBECTOPAM.
OpPHEHTHPOBaHAa Ha CYIIECTBEHHOE COKpAIlleHHE B aTOT )¢ mepuon ObUTH ONpeeNeHbl OCHOB-
BIMSIHUASL HA OKPYXKAIOIIYI0 Cpely XHMHYECKHX  HbIC HAlPABJICHHsS Pa3BUTHS 3€JICHOW XUMUH:
OPOM3BOJICTB. 3€JIeHas XUMUs MPEnoaraeT B3Be- - HOBBIC ITyTH CHHTE34;
LIEHHBIA H TIIATCIIBHO HpOI[yMaHHI)II‘/‘I nmoaxoa K - BO306HOBH$IGMI)IC HCXOJHBIC pPCarcHThbI (TO
MoJI00PY HMCXOMHBIX MaTepHAOB M pa3paboTKe  eCTh MMOJydaeMble He U3 HEPTH);
CXeM XHMHYECKHX TPOIECCOB C LEIbI0 MAaKCH- - 3aMeHa TPaJUIUOHHBIX OPraHHYECKUX PacT-
MaJFHOTO WCKIIIOUCHHS HCIIOJNB30BAHUS BPEIHBIX  BOPHUTENCH;
BellecTB. B pe3ynbTaTe HCKIIOYAOTCS MHOTHE - OHMOTEeXHOJIOTHS U OMOUHIKEHEPHSI.
CTaJMU YHHYTOXKCHUS M MepepabOTKH BPEIHBIX Temaruka Bcex KOH(EpPEHIMH CO3JaHHOTO B

MOOOYHBIX MPOJYKTOB, OTXONOB, yaemesistorcs 2006 roxy MexIyHapOAHOTO COK3a IO YUCTOU H
TPOM3BOZICTBEHHBIC MPOLIECCHI, CHIDKAIOTCS sHepro- 1 mpukiagaoit xumun (MIOITAK) moareepauna yxa-
BOJIOTIOTPEOIICHIE, TABIICHHE Ha SKOJIOTHIO. 3aHHBIC HATIPABIICHUS Pa3BUTHUS 3€JICHON XUMHH, U3

Bce aro mpeanonaraer pa3pabOTKy HOBBIX  KOTOPBIX, HA HAI B3I, HAMOOJIEE WHTEPECHBIMU
CXEeM XMMHUYECKHUX PEaKIMi M MPOIECCOB, EPEX0]  SBISIOTCH:

K TOHKMM XUMHMUYECKHUM TEXHOJIOTUAM, MaJlo- - TpUMCHEHHE BO300OHOBISIEMBIX PECYPCOB B
TOHHAXXHOW XMMHH, YTO OTBEUaeT Hambosee mepc-  XUMHUYECKUX MPOLECCax;
MEKTUBHBIM HAMpPaBJICHUSIM HAay4YHO-TEXHUYECKOTO, - Oynmymue 5KOJOTHMYecKH Oe30macHbIe «3elie-
MHHOBAaILMOHHOTO pa3BuTus Poccun. HbIE€» UCTOYHUKYU dHEPTUHU.

B 1998 rony I1.T. Anacrac u J{x.C. YopHep B Hanpumep, WHHOBAIMOHHBIE HCCIEAOBAHUS B
cBoeil kHure «3eneHas xumus: Teopus u mpak- MUTXT um. M.B.JlomoHOCOBa 1O Hay4HBIM

Tika» [1] cdopMmynupoBamu JABEHAANATh YXKe  PYKoBOACTBOM mpodeccopa B.®. TperbsikoBa Ha-
3HAMCHHTHIX TPUHIWIOB 3€JICHOH XWMUH (CM.  TPaBICHB Ha CO3/aHHE TEXHOJIOTHH B 0O0NacTH
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OMOTOIUIMBA W3 BO300HOBISIEMOMN paCTHTeHLHOﬁ

Macchl, a TaKkKe HeMUIIeBOil Ouomaccel U3
MHKpPOBOZOpOCIEH (C  yJacTHEM accoLUanuu
«ACIIEKT»).

Uro KacaeTcs BO300OHOBISIEMBIX PECYpPCOB
PACTHTENBHOTO MPOUCXOXKIICHUS, B MPAKTUICCKOM
IJIaHe HanboJiee MHTEPECHBIMU SBIISIOTCS MTPOOIIe-
Mbl KOMILJIEKCHOH MepepabOoTKH OTXOA0B CENbCKO-
XO3SIMICTBEHHOT'O MPOU3BOCTBA, IPUYEM HA CTHIKE
paznu4HbIX oTpacnei. [lpuBememM TONBKO OIMH
npumep. s cTpaH, ceoUMX U HPOU3BOIAIIMX
puc, TI00ambHOW MPOOJIEMON SIBISETCS YTHIIH-
3aIsl PUCOBOM WIENyXd. TpPaauIIMOHHO MIeIyXa
nepeTupaercs U J00aBIAeTCS B KOPM CKOTY WM
cxuraerca. B KHIP, nanpumep, HUM Tennorex-
HUKH pa3paboTall yCTaHOBKY, KOTOpasl CXKUTas 3a
onuH yac 100 kr pucoBo# menyxu, npou3Boaut S50
kBT anexTposnepruu. Ho ectb u apyroe peuieHue
npobnembl. PucoBas menyxa cogepxutr no 20%
kpemHesema. B Poccun, B HHCcTHTyTE XUMHH
HansneBoctounoro otaenenus PAH paspaborana
TEXHOJIOTHS BBIJICTICHUS] KpEMHE3eMa W3 PHUCOBOM
menyxu (s ¢dapManeBTHKH), a B KadecTBE TO-
OOYHBIX MPOAYKTOB TONYYAIOT KCHJIHT JUTS qrade-
TUKOB M PUCOBOE MAacjo. DTO MPaKTHYECKH Oe3-
OTXOJHasl TexHoJorus. B 3ToM >ke HampasieHUU
paboraer OOO «Muxkpoanement» (r. KpacHo-gap,
Poccust), Hemenkas komnanus —«Evoniky
[IPOU3BOAUTENb  BBICOKOKAUECTBEHHOTO  MHKpO-
KpeMHe3eMma o] ToproBoit mapkoit AEROSIL.

[Ipu nopaGoTke yKa3aHHOW TEXHOJOTHH BO3-
MOJKHO TIOJTyYeHHE TMOJUKPHUCTAIIIMYECKOTO KpeM-
Husa. B aTom Hanpasnenuu B Poccuu npoBoauinch
nccnenopannds BHUUM xumuueckoll TEXHOJIOTHH
Munatoma, OJIHaKO Jajiee HapaOOTKH HECKOIbKHUX
JKCIEPUMEHTANIbHBIX KUJIOIPaMMOB J€J0 HE IOo-
muo. B 10 ke Bpems kommanus Thermal
Technology (CLLA) myTeM coeauHeHHs Ipolecca
KapOOTEPMHYECKOTO BOCCTAHOBJICHHUS C TEXHOIO-
rueil nmuponusa OMOMAacChl co3Jana TEXHOJOTHIO
nepepaboTKH PUCOBOM IIETyXH B KPEMHHUH «COJ-

HEYHOI'0» KayecTBa, SBJIIOIIEIOCS OCHOBHBIM
MaTepuansoM Ui COJIHEYHOHM  SHEpPreTUKU.
IToxany#i, celiyac 3TO caMO€ BIEYATIISIOIIEE

WHHOBAIMOHHOE JIOCTHXKCHUE B PEHICHUHU MPOOIIEM
YTWIN3AIIH PUCOBOH IICITyXH.

B wurore mpemiokeHO HECKONIBKO TOIXONOB IO
nepepaboTKe BO30OHOBISIEMOTO CHIPBSI C €TI0 HPAKTHU-
YECKH TIOJTHOM YTWIM3aIMe; B pe3yabrare IpruMeHe-
HIS1 YKa3aHHBIX TOIXO/IOB 3aTPOHYTHI (hapMarleBTHKA
U MeJWIMHA, OWOJNIOTHs, CTPOUTENBCTBO, XHMHKO-
METAITYPIHYeCKI  KOMIUIEKC, HOBBIC —MaTepHaIbl,
TIPOM3BOJICTBO IIEKTPOIHEPIHIL, COJTHETHAS SHEPTETHKA.

WHTepecHbl mpoOiaeMbl KOMIUIEKCHOHM —Iepepa-
00TKH OypbIX BOZOpOCEH (JIaMUHAPHHM) IS TIONMY-
YeHUs aJbIMHATOB, BHHOTPAIHOTO SKOMA I TOIY-
yeHUs OMOIO0ABOK, COJIEPXKAIIMX  PECBEPaTPO,
TBIKBCHHBIX, JIbHSAHBIX M KOHOIUIAHBIX CEMSIH (MaCHO
MEMIMHCKOTO Ha3HAYCHHS W IHIICBBIC NOOABKH), a
TaKKe CTEOJISI U BOJIOKOH JTYOSTHBIX KYJIBTYP.
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2. [IpumeHeHHe BO30OHOBISIEMBIX PECYPCOB
B XHMH4YECKHX Npoueccax (Ha mpumMepe
KOMILJIEKCHO# nepepadoTkH JyOsIHBIX KYyJIbTYP)

Hemnmrono3a nyOsiHBIX KyJIbTyp (IbHSHasA, KO-
HOIUJISTHas) B HACTOSIIEE BpEMsS paccMaTpUBaETCs
KaKk OCHOBHOM BHJ CBIpbA i1 XHMMUYECKOH,
MUIIEBOM M MEAWIIMHCKOW TPOMBIIUICHHOCTH, a
TaK)Ke MPOU3BOJCTBA MATEPUAIIOB C BBICOKOH
SHEProoTaavel B mnpouecce okuciaeHus. o Hacro-
SILETO BPEMEHU B KaUeCTBE UCXOAHOTO ChIpbs AJIS
MOJyYEHHs] 1IeJUIIONIO3Bl  HMCHOJB30BAIM  JEPEBO
(40% comepkaHUs, C Y4YETOM JIECHBIX 3aIlacoB
Poccun — oTHOcuTenpHas JelIEBU3HA, OCHOBHAas
OpHCHTANUSI — IIPOU3BOJCTBO OyMarw) W HHU3KO-
COPTHBIN XJIOMOK (JIMHT) C COAEpKaHHEM LEJLIIo-
710361 90%.

B cuity u3BeCTHBIX IPUYUH XJIOIIKOBOE ChIPHE B
Poccun craHOBUTCS MEHEe IOCTYMHO AJs Tepe-
pabaTeIBarOIeii MPOMBIIUICHHOCTH B HEOOXO/IH-
MOM KOJIMYECTBE U I10 MPUEMIIEMOH LieHe. XJI0IOK
SIBIISICTCS] UMIIOPTUPYEMBIM MPOIYKTOM, U €T0 LIeHa
JUI HYXJA NOPEJIpUATHM, INPOU3BOIAIIMX LEJIIIO-
703y, COCTaBWJIa B HACTOALIEE BpeMs HE MEHee
3100 mommapoB 3a TOHHY, YTO TIPHUBEIO K YMEHb-
HIEHUIO 3arpy3KU IPOM3BOJICTBEHHBIX MOILIHOCTEH
NpEeIIpUATUI, B TOM 4HCie NPOU3BOAALIMX CIIEL-
m3genus, Ha 70-80%. C yuerom TpeboBanuit OOH
M0 OTrPaHUYECHUI0 MPUMEHEHHS AETCKOTO (OCHOB-
HOr0) TpyJaa mpH cOope XJIOomNKa, ce0ecTOMMOCTb
XJIOTIKa OyZeT TONbKO pactd. [lombITKH opraHu-
3alldK TPOU3BOJCTBA COOCTBEHHOTO POCCHUHCKOTO
XJIOTIKA B YCIOBHSIX AcTpaxaHCKOW oO0nacTu u
KpacHogapckoro kpas He NpHUBENU K JOJKHOMY
pe3ynpTaTy M3-3a HENOIXOAALINX AJISl €ro MPOou3-
BOACTBA KIMMAaTHYCCKHX yCJ]OBI/Iﬁ OTHUX PETrUOHOB.
Kpowme Toro, X7omnok siBisieTcst MOHOKYJBTYpPOi.

B 3T0i1 cBsI3M ONTHMAIEHBIM PEIICHUEM MPOO-
JIEMBI SBIISICTCSI UCIIOJIB30BAHUE OJHOJETHHUX JTy0O0-
BOJIOKHHUCTBIX pacT€HUH JIbHAa U KOHOILIU, KOTOpbIE
MPOU3BOAATCA B pa3IMYHBIX peruoHax Poccuu
(Bomoronckas, Hosroponckasa,  SpocnaBckas,
Trepckas, CmoneHckas, Koctpomckas ob6mactw,
Kpacnomapcknit n CraBpononbckuii kpas). B
BOJIOKHaX JIbHA M KOHOIUIM UEJJIIONO3bl COAep-
s)kutcst 10 80%, a B co3ganHoM copte jbHa JIJ[-10-
38-48 — no 87% (B mpeBecwHe, MPOTYKTE MHOTO-
JETHETO POCTa JiepeBa U OCHOBHOM ChIpbe JIs
BBIJICTICHUS LIEJLTIONIO3BI, coaepxutcs 40%). Kpome
TOTO, IIeHa CBIPhs cocTaBiser mopsiaka 500-600
JIOJUTapOB 3a TOHHY, IIPU HUCIOJIB30BaHUU OTXOJ0B
(xoctpsl) — 1 Toro MmeHblne (20-60 moyutapoB 3a
TOHHY). [laxke ¢ y4eToM MOATOTOBKH, OYHUCTKH H
nepepaboTKH UCXOTHOTO CHIPBS 3aTpaThl HA IMOIY-
YeHHEe LEJUTIOJIO3bl U3 BOJIOKOH M KOCTpHI JIbHA U
KOHOIUIM ITPAKTHUYECKU CPAaBHUMBI C XJIOIKOM.

3a pybexkxom B mocienHue 5-10 jer HaOmro-
JaeTcs HACTOSIIUN aXHOTaX BOKPYr JIyOSHBIX
KYJBTYP, CO3MIAIOTCS KPYITHBIE PAaBUTECILCTBECHHBIC
MPOTPaMMBI, aKTUBHO YYacTBYET YacTHBIH OM3HEC.
IToceps! npHA B Kaname cocramisror 800 ThIC. Ta,
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Wamun — 1.5 mna. Ta, Apreatunne — 1.5 MiH. ra,
O®pannun 1 benasrun Oomee 80 TBIC. Ta.
Peanmsyrorcs rocyaapcTBEeHHBIE M MEXTOCYIapCT-
BEHHBIE IIeNieBble MporpaMmbl «CakCOHCKUH JIEH»
(I'epmanus), «CkannuHaBckuil jgen» (OUHASHIUSA,
Hanns, sernus), «HOxHO-Adpukanckuit neH». B
CHIA u Kamagme nBa crnenuanbHBIX HHCTUTYTA
3aHUMAIOTCS BOMPOCAMHU KOMIUIEKCHOH mepepadoT-
K JbHA. [ImaH pacmmpeHus U pa3BUTUS HPOU3-
BOJCTBA OJHOJETHUX  LIEJUIIOJIO030COAEpIKAILUX
pacTeHuil NPUHAT CEMEPKOM pa3BUTHIX CTpaH Kak
OJlHa U3 IPUOPUTETHBIX 3a1a4 XXI Beka.

B Poccun B 2007 1. mOCeBBI JbHA-IONTYHIIA
cocTaBui Bcero 74 teic. ra, a B 2009 r. — Bcero 34
ThIC. Ta. B Kpacnonapckom kpae B 2010 r. moceBbl
JIbHA W KOHOMIM cocTaBuiu npumepHo 700 ra, B
Bosrorpanckoii ob6mactu — 300 ra. Cpenusisi ypo-
JKAalHOCTh JIbHA — TOpsiAKa 5—60 LIEHTHEPOB C
OJIHOTO TeKTapa.

Ecnu onieHMBaTh COCTOSIHUE JIbHSHOM OTpaciuy,
TO B HAcTosIIee BpeMs OHO XapaKTepPHU3yeTcCs
nomnbITKaMu  (eIepabHOTO TIEHTPa, MECTHBIX a-
MUHHUCTpauid U OWU3HEca PEKOHCTPYHUPOBATH JHOO
MOJICPHH3HPOBATh OBIBIINE JIEHO3aBOIBI U KOMOH-
HaThl, & TaKXe MEHbKOBBIE (PaOpUKH, BOCCTAHO-
BUTH TIOCCBHI JIyOSHBIX KYJIBTYyp € YUETOM paiio-
HupoBanus P®. Hanpumep, peKOHCTpyKLHS JTHHO-
3aBoza B I. 'aBpuiioB-SIM fpocnaBckoil obnactu B
pamkax OIII mo pa3BuUTHIO JTHHSHOW OTpaciu B
2008-2010 rr., KoTOpast Ha4aIach C OTKPHITHS I[eXa
MO0 TPOM3BOJCTBY JBHSHOTO Maciia M IUIAHOB IO
HAJIXUBAHUIO TIEPepabOTKH JBHSIHOTO BOJIOKHA H
MOCEBOB JIbHA HAa OJHOW Thicsiye ra. Eme pano
TOBOPHUTD O TEHACHIIMU MOJbEMa, HO YK€ HAUYMHAIOT
(hopmupoBaThCs OJIATONPUATHBIC TIPEATIOCHIIKH.

dopmupyercs IporpaMMa 1o BOCCTaHOBIIEHUIO
MIOCEBOB JIbHA-IONTYHIAa. C Maciu4HbIM JIbHOM
cuTyanus nyuiie. J{Is yuydlieHHs CUTyallid B
HacTostiee Bpemst pazpabatsiBaetcs Ctpaterus PO
10 BOCCTAHOBJICHHUIO JIbHSHOW oTpaciu Ha 2010-
2020 ropapl, BKIIOYAs pa3fenbl MO0 KOMILIEKCHOMN
nepepaboTKe MCXOMHOTO ChIpbs. [lpuumHO# (op-
MUPOBaHMUS TaKUX pa3/leioB SBIAETCS TO, YTO
HECMOTpPA Ha TMOMBITKH psla OpraHu3aluii, mpo-
MBIIIUICHHAS] TEXHOJIOTHS TOJy4YEeHUS THHIHOH (KO-
HOIUISTHOM ) IIETUTIONIO3b], HE YCTYHAIOIIEH TI0 CBOMM
XapaKTepUCTUKaM IIEJUII0NIo3e, TOoJdy4yaeMod u3
xJIoTKa (JIMHTA), 0 HACTOSAIIETO BPEMEHH HE OTpa-
O0oTaHa. DTO CBSI3aHO C TEM, YTO JbHSAHOE (KOHO-
IUITHOE) BOJIOKHO COIEPXKUT TOopa3fo Oolblie
CIIYTHUKOB IIEJUTIOJIO3HI M [0 CBOEMY COCTaBY 3aHU-
MaeT IPOMEKYTOUHOE IIOJI0KEHUE MEXIy ApeBe-
CHHOU U XJIONIKOM.

Pemenue sTo mpoOieMbl TOTPeOOBaIO HOBBIX
TEXHOJIOTHYECKUX TOAXOM0B U PELIECHUM, KOTOpbIE
c(OpPMHUpPOBATTIICE B HHHOBAIIMOHHOM IIPOEKTE 3€-
JIEHON XMMHHU MO pa3padoTke 0e30TXOIHOW KOMII-
JEKCHOW TEXHOJIOTUU T0 TepepadOTKe HHU3KO-
COPTHBIX BOJIOKOH U OTXOJOB JIbHAa U MacIU4HOM
KOHOIUIM B  IEJUIIONIO3Yy, KapOOKCUMETHIIIeN-
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mono3y (KMILI) TexHu4ecKoro u MuIeBoro Ha3zHa-
YeHHUSA, MHKPOKPHUCTAIUIMYECKYIO0  LIEJUIIOJIO3Y,
MEIMIUHCKYIO BaTy.

3. IHHOBaLMOHHBIA IPOEKT 3¢J1¢HOI XUMUH
«J/IbHAIHAA HEJ110J1032» (KPaTKOe TeXHUKO-
IKOHOMHUYECKOe 000CHOBAHUE)

MeTo070THsI TPOSKTHOTO TMOAXOAa K peaju-
3l WHHOBAIlHOHHBIX IPOCKTOB, a TaKke
OCHOBHBIC TMPHHIUIBI ¥ TOAXOJbl OBUIA HMCHONb-
30BaHbI C yd4e€ToOM UMCIOIINXCA ABTOPCKUX
HapaboTok [2-5].

OcHOBHBIE TEPMHUHBI, HCTIOJIb3yeMble
B MpPOeKTe M0 KOMIJIEKCHOM NMepepadoTKu JbHA

Jlonanoe Kopomxoe HUSKOCOPMHOE 60I0KHO
(mak Hazvleaemas «08oUKa») — Pe3ylnbTaT Tepe-
paboOTKH JIbHA MAcIUYHOTO (MEXeyMKa, KyapAiia).
Ucxomnoe cpippe nAns  TONYyYEHUS  JIbHSHOU
EIUTIONIO3EI.

Jlonuanas xocmpa — npeBecHas 4acTh CTeOen
(TpecTsl) NbHA, 0Opasyromasics Kak OTXOIbI JIbHO-
nepepaboTKH HU3KOCOPTHOT'O KOPOTKOTO JIBHSHOTO
BonokHa. [Tomrcaxapu.

Llennionosa nvuanas (OT JaT. Kiemxd, TO XKe
caMmoe, 4TO KJICTYaTKa) — MOJIICaXaphl, IJaBHas
9acTh KJICTOYHBIX OOOJIOYEK BCEX BBICIIMX pac-
teHuil. Camas yrcTasi mpupoaHas ¢popma esuToI0-
361 BOJIOKHA CEMSIH XJIOMYaTHUKA, a TaKxKe
TyOSIHBIX KYJIBTYp: JIbHA, KOHOIUTH U Ap. B mpoexrte
paccMaTpuBaeTcs JIBHSHAS IIeJUTI0J033a, IPOU3BO-
IUMas W3 HHU3KOCOPTHOTO KOPOTKOTO JIBHSHOTO
BOJIOKHA KaK albTepHATHBA, 3aMCHHUTEIb XJIOIKO-
BOil memtono3bl. KOHEYHBIM NPOIyKTOM Tepe-
pa6OTKI/I ABJIACTCS JIbHsSIHAaA MCAUIIUHCKAs BaTa.

Kapboxcumemunyennonoza (KMIL]) — npowus-
BOJIHAs JILHSHOU 11eJUTI0N03bl. B mpoekTe mo mpen-
JIaraéMoM TEXHOJOTMM IIPOU3BOAUTCS U3 JIbHIHOMN
KocTphl. Mcmomnp3yeTcs Kak cTabmim3aTop KOHCHC-
teHnuu. OcHOBHBIM cBoiicTBoM KMII sBasercs
CIOCOOHOCTh O00pa30BHIBATH OYEHBb BSI3KUI KOJ-
JIOUIHBIN pacTBOP.

benxoso-yenesoonvie xopma 0ns HcUBOMHBIX —
aKTHBHO YycBoseMmas ¢(opma momucaxapuaos. B
MPOEKTE IO HpeayaraeMoi TEXHOJIOTHH IPOU3BO-
IITCS W3 JBHSIHOW KOCTpHL. [IpemHasHadeHBI IUIst
OTKOpPMa JKHBOTHBIX.

Heap mpoekta — oTpaboTKa W BHEAPCHHE
MPOMBIIUICHHON TEXHOJOTHMH KOMIUIEKCHOH U
yrayOsieHHOW TepepaOdO0TKU JIBHSHOTO KOPOTKOTO
(HeTIpsIIOMOT0) BOJIOKHA B ILIEJUTIOJI03Y, KapOOKCH-
Metuernonody (KMLI), MeaumuHCKyro Barty,
0EITKOBO-YIIIEBOTHBIC KOPMA IS JKUBOTHBIX.

dopMma peasu3aliMi NPOEKTAa — BHOBb CO3/1a-
BacMasi MHHOBAIlMOHHAs ¢upMa B (HopMe aKImo-
HepHOTO o0mectBa. OCHOBHBIC YUpPEIUTENH U
aKIMOHEPHI — Pa3pabOTINKU U HHBECTOPBHI.

Mexanu3m peanu3anuu NpoeKTa — opra-
HHU3alWs, TMPOU3BOJACTBO H COBIT BBICOKOPEHTA-
OenbHOM mpoayKiuu. TupaxupoBaHie Ha KOMMEp-
4EeCKOM OCHOBE OTPabOOTAaHHON MNPOMBIIIICHHON



TEXHOJOTUH B BHUAC WHKHHAPHHTOBBIX YCIYT.
Bobixox WHHOBalMOHHOW (UPMBI Ha CaMOOKYIa-
€MOCTb uepe3 J[Ba rojila ¢ MOMEHTa 3aIlyCcKa IpOU3-
BOJICTBA.

CyTh npoekTa — CO3/1aHUE MUIOTHOTO MPOU3-
BOJICTBA KOMIUIGKCHOM U yTiyOJIeHHOH mepepa-
OOTKM HHM3KOCOPTHBIX BOJIOKOH M OTXOIOB JIbHA B
BBICOKOKAYECTBEHHYIO IEIUIIOJI03y U €€ IPOU3-
BOJHBIE. B pamMkax MWJIOTHOTO NPOHU3BOJCTBA
Oyzaer chopMuUpoBaHa NMPOU3BOACTBCHHAS JUHUS H
0TpaboTaHa yKa3aHHAs MPOMEIIUICHHAS TEXHOIO-
rusi, c¢hOpMUPOBAHBI TEXHOJIOTHMYECKHE PeriaMeH-
TBI ¥ COCTaB TCXHUYCCKHUX YCIIOBUI IPOU3BOJCTBA
M0 KOMIUIEKCHOH mepepaboTke HMCXOTHOTO CHIPBS
(BKJIIOYAst BOIOKHO M KOCTPY).

Oco0eHHOCTSIMM NPOEKTAa U OTpabaThIBACMOM
B €T0 PaMKaxX TEXHOJOTUH SBILICTCS:

- COOTBETCTBMUE TPOEKTa U MpejaraeMoit
TEXHOJIOTUU CIIMCKY IPUOPUTETHBIX HalpaBJICHUI
pa3BUTHS HAYKW, TEXHUKH M TEXHOJOTHI WU Tie-
peUHIO KpUTHYECKUX TexHojoruii P®, a mMeHHO:
TE€XHOJIOTMH Hepepa6OTKI/I U yTUJIU3allud TEXHO-
TCHHBIX O00pa3oBaHWii M OTXOMOB; TEXHOJOTHS
9KOJIOTHYECKH OE30MacHOT0 pecypcocdeperaromie-
ro TpPOU3BOACTBA M  TNepepabOTKHU  CENbCKO-
XO3STUCTBEHHOTO ChIpbs. [IpuMeHnenne mpesarae-
MOW TEXHOJOTHUH IIO3BOJISICT, C OTHOH CTOPOHBI,
HCIOJIb30BaTh HU3KOCOPTHOE PACTUTENHLHOE CHIPhE
W OTXOOBl M TakUM 00pa3oM pemiate 3KOJO-
rHYecKylo Tpobimemy ux yrwnusanuu. C mpyro
CTOPOHBI, TpeasaraeMasl TEXHOJOTHS MO3BOJSIET
OCYIIIECTBUTh TIOJIHYIO IEpepabOoTKy HCXOIHOIO
celpbsi (0€3 OTXOZ0B) B BBICOKOKAUCCTBCHHBIC
MPOAYKTBl € MHMHUMAJIBHBIMU 3KOJOTHYECKUMHU
Harpy3KaMH JUIs OKpY>Kalolle CpeIbl;

- HCHOJB30BaHHE JICIIEBOTO UCXOIHOTO CHIPHS
SIBIISICTCS. BOYKHBIM (PAKTOPOM B CO3IaHHH BBICOKO-
PEHTA0EIBHOT0, KOHKYPEHTOCIIOCOOHOTO IPOH3-
BOJICTBA JIGHSHOH LIEIITIONIO3E U €€ IPOU3BOIHBIX;

- HMMIOPTO3aMEIICHUE HCXOTHOTO CHIPBS JUIS
MIPOM3BOJACTBA JIbHSHON ILIEJUIIONO3bl KaK albTep-
HaTWBBI XJIOMKOBOW. BBIMyCK Ha OCHOBE JHHSHOMN
[EJUTIONIO3EI OTEUECTBEHHOM MPOIYKIINH, 3aMEHSIO-
miei Mo KayecTBy M IIeHaM BBO3HMYIO, HMIIOPTHYIO
MPOAYKIIHIO.

OTIMYUTETHHON 0COOCHHOCTBIO MPOEKTA SIBJISI-
€TCsl TakKe BO3MOXHOCThH HCIIOJIb30BaHHUS B paM-
Kax Hpe;[naraeMof/'I TE€XHOJIOTHH B Ka4€CTBEC UCXOO-
HOTO CBIpbS KOHOIUITHOTO BOJIOKHA. [Ipm »TOM
pacyeTHpIe AKOHOMHYECKUC ITOKA3aTelIN IPOEKTa Cy-
IIIECTBEHHO HE M3MEHSTCS, TaK KaK IIeHa KOHOIUITHOTO
ChIpbsl OTJIMYAETCS OT JIbHAHOTO Ha 5-10%.

3auuneHHOCTh NpeAIaraeMoi
K peaJin3aiuu TeXHOJIOTHI

[Ipemnaraemas TexHonorus Oblia ampoOHpo-
Ba"Ha B 1970-80-x romax OTHEIBbHBIMH OJIOKaMU
(JacTsMH) KOJUIEKTUBOM TIOJ PYKOBOJCTBOM K.T.H.
Xomppesa B, ¢ yuactuem k.1.H. Kouaposa C.A.,
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k.Xx.H. Wnenaa A.A. u psina cotpymankoB [THUJIKA
HAa Pa3IMYHBIX MPOU3BOJACTBAX. BBUIM TONTyYEHBI
IKCIICPUMCHTAJIbHBIC JaHHBIC u PE3yJIbTATHI,
MO3BOJIMBIINE 3HAYUTEIBHO YIPOCTUTH TEXHOIO-
THYCCKHUE TPOLECCHl MOMYYCHUs HEIUTION03bl U €
MPOM3BOHBIX, OTPA0OTaTh TEXHOJIOTHUYCCKHE pPe-
KHUMBI, CITOCOOBI W METOJBI 00pPabOTKH CHIPHS |
MPOIYKIIMU HA MPOMEXYTOUYHBIX CTAIUAX, KOTOPBIC
" JICTJIK B OCHOBY HUMCIOIIUXCA «HOY-Xay». Tex-
HOJIOTHSI OCHOBBIBACTCSI HA OTCUYECTBEHHOM 000py-
JIOBaHHH, CKOMILUIEKTOBAaHHOM OCOOBIM CITOCOOOM B
TCXHOJIOTUYCCKYH0 JIMHHUIO U 3KCIUTYaTUPYEMOM 110
O0TpaOOTaHHBIM TEXHOJOTHYCCKUM PETIaMEHTaM U
pexxumaM. 11l ”HBECTOPOB MPAKTUIECKH OTCYTCT-
BYIOT PHCKH, BO3HHKAIOUIME OOBIYHO HPHU BBITION-
Henun HUMOKP no co3maHdio HecTaHAapTHOTO
000pyIOBaHMS WM JTHHUH, Y€M CTPanaloT B OONb-
IIMHCTBE CIy4aeB MpeajaracMble K pealu3aliu
MHHOBAIIMOHHBIC TPOCKTHI.

Onncanue ¥ CPABHATEIbHBIE XaPAKTEPUCTUKH
NPOAYKIMH, BBINYCKAEMOIi B pAMKaX MPOEeKTa

Jvnanan yennionosa

UncTo NBHSAHAS LEIUIION03a SIBISETCS IOCTa-
TOYHO HOBBIM TNIPOAYKTOM, KaK IJISI POCCHICKOTO,
TaKk U Ui 3apyOexHOro peiHka. CpaBHUTEIbHBIC
XapaKTEPUCTUKH  TOJy9aeMOW M XJIOIKOBOM
[EJUTIONIO3El  TIOKA3bIBAIOT, YTO JbHAHAS (KOHO-
TUISTHAS) TEJUTI003a HE TOJIBKO HE YCTYMaeT, HO U
MIPEBOCXOAUT IO PSAY KOMIIOHEHTOB XJIOIIKOBYIO B
IUTaHEe e¢ JajbHeHIIed HUTpanuu, MPOM3BOICTBA
KapOOKCUMETHIIIEILTIONO3BI, MUKPOKPUCTAILITH-
YeCKOW LIEJUTION03bl, COPOSHTOB, KOPMOB, KOMIIO-
3UIMOHHBIX MaTEepHaNoOB, OyMaru, CTPOHUTEIBHBIX
MaTEpHAJIOB, YTCIUIUTEICH, HETKaHBIX MaTepPHAaIoB
U TOIUVIMBHBIX DJICMCHTOB.

HcxomupiM ChIpbeM ISl JIBHSHOM IIEIITIOI036I
SBIICTCS. KOPOTKOE HEMNpSAOMOE BOJOKHO U
KocTpa. OCHOBHBIM HaIpaBICHHEM IIepepadOTKU
BOJIOKHA M KOCTPHI SIBIISICTCS X O0JIarOpa’kuBaHNe
MyTeM MAaKCHUMAJIbHOW OYHCTKH OT CIYTHHKOB
LEIUTIONO3bI.

Jvnuanan meouyunckasn eama

OCHOBHBIM TPOAYKTOM, MOJIYYaeMbIM W3
JMbHSHOW IIEJUTIOJIO3b MO MpPEAIaraeMoil TEXHO-
JIOTUH, ABJIICTCA MCAUIMHCKas Barta. KOHKypeH—
TOCIIOCOOHOCTh ~ JIBHSHOW  BaThl  OOYCIIOBJICHA
VHHUKAJIbHBIMH ~ CBOMCTBAMH JIbHA: TUTHCHHY-
HOCTBIO, MHOBBIIIIEHHON TUT'POCKONMNYIHOCTBIO, BO3-
JTlyXONPOHUTIAEMOCTBIO, ~ CITOCOOHOCTBIO ~ OBICTPO
MOTJIONIAaTh W OBICTPO OTHABATh KANCIBHYIO BIIAry
KOXH. Pa3nuyaroT I'MIpOoCKONUYECKYyI0 TUIMEHU-
YECKYI0 (KOMITPECCOPHYIO) MEIUITMHCKYIO, XUPYP-
THYECKYIO U TTIa3HYIO BaTYy.

Kak cnemyer w3 TPHUBEICHHBIX JaHHBIX
(Tabm. 1), y JBbHSHON BaThl BBIIIEC TaKHE BaXKHBIC
MoKaszaTely, Kak mo3uuuu 1-6, 8, 9, 15, uro 00yc-
JIOBJIMBaeT e¢ 0Ooyiee BBICOKUE MOTPEOUTEIHCKHE
CBOMCTBA.



Becmuux MUTXT, 2012, m. 7, Ne 3

Tabnuna 1. [TokazaTenu kauecTBa MEIUIIMHCKOM rurpockomnmueckoi Batel mo 'OCT 5556-81

1 MEJTULIMHCKOM I‘I/II‘pOCKOHI/I‘IeCKOI\/'I BAaThbl U3 JIbHA.

[TapameTps! BaThI

Bara menunmHCKast THTPOCKOITMYECKAs M3 XJIOIKa
o 'OCT 5556-81

Bara mequnun-
CKasl JIbHSHAs

1. MaccoBas 1011 HepacueCaHHBIX I'nasnas Xupypruueckas [ 'urueHuueckas
CKOIUICHHH, %0 1.5 3.0 5.0 0.9
2. Maccoiaﬂ J10J151 KOPOTKOTO 015 02 025 0.1
BOJIOKHA, %
3. 3acopeHHOCTb, % 0.1 0.3 0.7 0.08
ibg;gsggfizne MOCTOPOHHIX He nomn. He nom. He nom. He nom.
5. 301BHOCTB, % 0.2 0.3 0.4 0.15
6. }KI/IpOBHOe 1 BOCKOOOpa3HbIe 03 035 0.5 02
BelecTBa, %
7. BnaxkHoctb, % 8.0 8.0 8.0 8.0
8. [TornorurensHas CIOCOOHOCTD, T 21.0 20.0 19.0 24.0
9. KanmunsipHocTs, MM 77.0 70.0 67.0 84.0
10. Peaknust BOgHOMH BBITSHKKH 7+0.5 7£0.5 7£0.5 7+0.5
11. MaccoBas 01151 XJ1I0prioB, % 0.04 0.04 0.04 0.04
12. MaccoBast 1ois cynb$haroB, % 0.02 0.02 0.02 0.02
13. Maccosast 10515 KaibLps, %o 0.06 0.06 0.06 0.06
14. benusua, % 80.0 72.0 70.0 82.0
15. Conepcarme Crnenpr Crnenpr Crnenpr Crnenpr
BOCCTAHABJIMBAIOIINX BEIIECTB
Kapookcumemunyennionosa
OOpazyrotascss Ha TPEeANpUsATHSIX MMEePBUYHON  [EUTIoNIo3bl  (monucaxapunm). Kapbokcumeruni-
nepepabOTKH KOCTpa HMMEET CleAyrommi xumu- — nemmonoza (KMII)  sBasercs  mpou3BOAHOM

YecKuil cocTaB: meiumono3a (40—45%), remuren-
mono3a (15-20%) u mgurHun (20-25%), a Taxke
JOpYTHE CIOYTHUKH ILEJUTIONIO3BI U MOXKET OBITh
HCTIONIF30BaHA B KAYECTBE CHIPBS JUIS IMTOIYUYCHUS
KaK caMO{ IEIDTIONO3BI, TaK W KapOOKCHMETHII-

[EJUTIONIO3bI M HMCTIONB3YeTCS B JIAKOKPACOYHOM,
HE(PTEXUMUUECKOH, MUIIEBOW U APYTHUX OTPaciIX
MPOMBILIUIEHHOCTH. B mpeanaraeMoil TeXHOIOTHH
KMII nomydaercst U3 KOCTPBI, OCTAIOMIECHCS TTOCIIE
OYHCTKH KOPOTKOTO BOJIOKHA (Ta0I. 2).

Tabmuma 2. TpeboBaHUs K KapOOKCHMETHIIECILTION03E.

OCHOBHBIEC XapaKTEPUCTUKH O6pasuer KMI] Ha ocHOBe TpeboBanus TY miss KMI]
OCT 6-05-385-80 JBHSIHOMN KOCTPBI Mapku 75/400
CreneHb 3aMeIeHsI 74-86 65-85
OCHOBHOE BellecTBO, % 45-47 45-50
CreneHp NoMMMepHU3auu 510-750 He menee 400
PactBopumocTs B BoAE, % 98.6 99

B pesynmprare mnepepabOTKH KOCTPHI IOJY-
gaercs KMII ans mpousBojacTBa 000HHOTO KIites,
CBSI3YIOIIETO BEHICCTBA NPH OYpPEHUH CKBAKUH,
UCXOJTHOM COCTaBISIIONICH JJIsl  MPOM3BOJCTBA
ANIEKTPOJIOB, CHHYCK, IHIIEBKYCOBBIX HAITOJIHH-
TeNel U IpyTuX MpOTyKTOB.

benkoso-yzneeoonvie kopma
0151 HCUBOMHBIX

Otxompl, moilydyaeMble TpU IepepaboTke Ko-
POTKOTO BOJIOKHA B I[EIUTIONO3Y, B BUJIE KOCTPHI MO
npeiaraeMoll TEXHOJIOTHH TIOJTHOCTBIO Tepepada-
TBIBAIOTCS. B aKTHBHO yCBOsIEMyI0 (OpMy IONHCa-
XapuI0B 0CTTKOBO-YTIIEBOMHBIE KOpPMa IS
KUBOTHBIX. [Ipm 3TOM KocTpa moiHOCThIO (0e3
OTXOJIOB) TIepepadaThIBacTCs B KOpMa. ITO Harpas-
JICHUE TIepepadoTKH B MpeIIaraeMoid TEXHOJIOTHH
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JIeNaeT ee MPaKTHIECKH OE30TXOJHOM.
HccnenoBanus MOCIEIHNX JIET IOKA3ajl, 4YTO B
palMoHe CKOTa, HapAay ¢ HEJOCTaTKOM IPOTEHHA U
psiia JApYruX TNHUTATENbHBIX BEIIECTB, BBISIBICH
3HAYUTENBHBIN  JIeQUITUT JIeTKOIepeBapHBAEMBIX
YIJIEBOJOB, OIPECNIAIONNX YPOBEHb 3SHEpPreTu-
YeCKOIr'o MUTaHUA KUBOTHBIX, OT KOTOPOTO 3aBUCUT
UX TPOAYKTUBHOCTh. YTJIEBOJBl HEOOXOTUMBI IS
OONBIIMHCTBa OOMEHHBIX IPOIECCOB, CBSI3AHHBIX C
OKHUCIIEHHEM, TepeaMHHUPOBaHUEM aMHUHOKHCIIOT,
CHUHTE30M >KHPOB, MUHEPAJILHBIM OOMEHOM H T. II.
BakHBIM HampaBlIeHHEM B pelICHHH Ipooire-
MBI JIUKBUIAIMN JeQHUIUTA JIETKOTIEPEBaPUBACMBIX
YITIEBOJIOB B KHBOTHOBOJICTBE, PACIIUPEHUS €T0
KOPMOBOH 0a3bl CTaHOBUTCS IIOJIyYCHHE BBICOKO-
VIJIEBOIHBIX KOPMOBBIX NT0OABOK W3 TIPOAYKTOB



IPEBECHHBl W JIPYTOTO IIEIUTIOI030COIEPKAMIECTO
CBIPBSI: JIBHAHOW U KOHOIUISTHOM KOCTPBI, COJOMBI
3€pHOBBIX KYJbTYp, ITOJCOJHEUHON Jy3ru u ap. B
psne crpan (Auarnus, CrnoBenust, Yexwust, JlatBust u
Ip.) Obutu pazpaboTanbl 3()(HEeKTUBHBIE LEIUTIONO-
3oconepxamue a06asku. B CCCP B 80-e Tombl
MIPOIILIOTO CTOJICTHS TaKHE TEXHOJIOTHUECKHE IPO-
paboOTKHU JIerJii B OCHOBY MPOU3BOJACTB B ApxaH-
rensckoit, Bomoroackoit, KupoBckoit o0macTsix.

OOmupHBIE KOMIUIEKCHBIC 300TEXHHUYCCKHE H
BETCpUHAPHO-CAaHUTAPHBIC HCIBITAHHUS OCaxapeH-
HBIX KOPMOB, a TaKXe MPaKTHKa HCIIOJIH30BaHUS B
XO3HCTBAX MOKAa3ald, YTO OHHU SBILIFOTCS BEICOKO-
SHEPTeTHYECKHM BHIOM KOPMOB ¥ MOBBIIIAIOT
ynoun Ha 8-12%, a Takxke COCOOCTBYIOT yBeJIHue-
HUIO IPUOABKH B BECE JKUBOTHBIX.

VYKka3zaHHBIE KOpPMa MOXHO OpHKETHPOBATH,
rpaHyJIUpOBaTh, MPECCOBATh, YTO TMO3BOJISIET CO3-
JlaBaTh 3amachl JUIMTEIBHO XPAHALIETOCS BBICOKO-
SHEepreTHYeckoro kopma. B ycmoBmsax nebmaro-
MPUATHBIX TOTOAHBIX OOCTOATENBCTB MOCIETHETO
BpeMmeHu i1 Poccuiickoit denepanun ciioxumics
OTPENCICHHBI NehUIUT YKa3aHHOW TPOIYKITHH
Uit obecTiedeHus] CTaOMIBHOTO Pa3BUTHUS KHBOT-
HOBOJICTBA.

YkazaHHbIe KOpMa Y(PHEKTHBHBI TAKKE B HCTIONb-
30BaHAM LEIBIM PSIOM 3BEPOBOIUCCKHX U OTKOD-
MOYHBIX PHIOOBOTUECKHX (hePM U KOMILICKCOB.

C yderoM 100aBOK B yKa3aHHBIC KOpMa CEMSH
JbHA MACIHYHOTO CONCPKAHUS WIH JBHSIHOTO
KMbIXa (mpoTa) 3PPEeKTUBHOCTH KOPMOB 3HAUYHU-
TEJNBHO TOBBINIACTCS B CBSI3U C HAIWMYHUEM IOJIU-
HeHacChIIeHHBIX XUPHBIX kucnotr (ITHXK), 6maro-
TBOPHO BIUSIONIMX, HalpUMep, Ha KadecTBO
KYPUHBIX SIWI[ U TIOBBILIICHUE SHUIIEHOCKOCTH KYp-
Hecymek. [Ipy rpaHyssmum 3T0 1aeT BO3ZMOXHOCTh
HCTIONBE30BaHUST OCIIKOBO-YTIICPOJHEIX KOPMOB Ha
1eJIOM psijie nTriedadpuk.

KonkypeHTHbIe IpeHMyLIeCTBA
npeaIaraeMon TeXHoJI0ruu

B obmimem CCCP ronoBHO# opranu3aryeii B 1aH-
Hoi obnact Obu1 [THWM xoMILiekcHOM aBTOMaTh3a-
i Jsterkoi npombinuienHoctr (HHUNIIKA, panee —

HHUM nyOsiHBIX KYABTYp), KOTOPBIA 3aHUMAJICS
npobieMamMu mepepaboTKH JIbHA M BBIPAOOTKH U3

9TOTO CHIPbS MPOAYKIHMH. B CBs3M ¢ TeM, 4TO B
aTo KynbType Jumib 25-30% OT Macchl CHIPbs
(BOJIOKHA) HCIOJB30BAIOCH B TEKCTUIIBHOHM MpO-
MBIIJICHHOCTH, [UIS TOBBLIMICHNS PEHTA0CIBHOCTH
KOMIICKCa B IICJIOM IIPOBOIWINCH PabOTHl IO
nepepaboTKe HETCKCTUIILHON YacTH TOTO CHIPhS —
KOPOTKOTO HENPSIOMOTO BOJIOKHA W KOCTPEL.
OCHOBHBIC HaNpaBIICHUS 3THX padoT: MPOHU3BOA-
CTBO HETKAHBIX TEIUIO- U 3BYKOM3OIISIIMOHHBIX MaTCPH-
AJI0B, TETUIOBBIICIITIONIMX 3JIEMEHTOB (KOCTPOOPHUKETHI
U TICJUICTHI), CTPOUTEIFHBIX MaTepHaioB (aHAJIOTOB
JPEBECHO-CTPYKCUHBIX IUTUT), KOPMOB, a TaKXke
XMMHUYECKasi mepepaboTka. YUuThIBasi, 4TO KOPOT-
KO€ BOJIOKHO H KOCTpa SIBISIOTCS IICIUTION030-
COJICPIKAIMMH MaTepUallaMH, UCCICIOBAHUS OBLTU
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HaIpaBIICHbEI B OCHOBHOM HA MPOILECCH! BBIICICHUS
LHEJUIION03bl M €€ TNPOU3BOAHBIX  (KapOoKcH-
METHILEIIION03Y, MHUKPOKPUCTAIIIMYECKYIO LeN-
JIFOJI03Y, a TaKKe IEJUTION03Y sl HalbHEHIIeH Xu-
MUYeCKOi nepepaboTku). IlepBbie MOMBITKH MOJY-
YEHUs! JIbHSHOM LIEJUTIONIO3bI M €€ JalibHeHIIeH
nepepaboTKi B HUTPOLEILIION03Y OBbUIM C/IETIaHbI B
1980-e rompl W OBUIM TMOJIOKUTENBHBIMA. B TO
BpeMsl TIOCTAHOBKA M PEUICHUE TaKoH 3a71aun ObLIH
00ycIoBIIeHBI ~ HEOOXOJUMOCTBhIO  TMepepaboTKu
OONBIIOT0 KONMYECTBA HETEKCTHIIFHBIX OTXOIOB.
OpHako BBUAY HEOOXOIUMOCTH CEpPhEe3HON MOoep-
HU3AIUM TEXHOJOTHYECKOro 00OpyIOBaHHS B
XHUMAYECKOW MPOMBIIUICHHOCTH Pa0OTHl B 3TOM
HAINpPaBICHUU OBUTH TIPUOCTAHOBIICHEL.

B 1990-¢ roasl B pamkax ¢enepanbpHO#l mpo-
rpammbl «JleH — B ToBapel Poccum» 3T paboTHI
6butn Bo3oOHOBNEeHB LIHUMJIIKA (ronoBnas opra-
HU3aIUs) ¥ COUCTIONHUTEISIMU: VIBAHOBCKUM HHC-
tutyToM xuMuu pactBopoB PAH u Kazanckum
HNM xumundeckod npomsinuieHHOCTH. Ilocne 3a-
BEPILICHUS IPOTPAMMBI pabOTHI TIPOIOIIKAIUCH IO
srunoi MO P® c¢ ywactumem ykasaHHBIX oOpra-
Hu3anmuii 1 GupMbl «ITMa-2» (PyKOBOAMTENb —
Xonsipes B.M.). Bemm HapaOoTaHBl OMBITHBIC
MapTHH  TEJUTI0JIO3Bl  TPeOyeMOT0 XHMHUYECKOTO
coctaBa. TeM He MeHee, IO HACTOSIIETO BPEMCHHU
MPOMBINUICHHAS TEXHOJIOTUS MPOU3BOJCTBA
THHSHON (KOHOIUISTHOMN) IEJITIONIO3bI MTyTEM KOMIT-
JICKCHOW TepepabOTKH HU3KOCOPTHOTO BOJIOKHA W
KocTpel  (0€3  OrpaHWYECHUNH 1O  BXOJHBIM
XapaKTEepUCTHUKaM  HMCXOIHOTO  CHIpbs),  HE
YCTYTAIOMICH 10 CBOWM IIOKAa3aTeIsIM XJIOIMKOBOM,
He Obula orpaboraHa. B Hacrosiee BpeMs c
y4eTOM TOBBIIICHUS POJM  JIBHSHOTO  CHIPbS
BO300HOBIICHHE pabOT B JaHHOM HAaIIPaBICHUH
KpaiHe aKTyaJbHO.

OcHOBHbIE OTJIHYMS MpeajaraeMoil TeXHO-
JIOTHH TOJIy4eHHsl JILHSHOH IeJLTI0I03bI OT
HMEIOIINXCS 3aKTI0YAI0TCS B CITOc00e MTOATOTOBKU
HCXOJHOTO ChIPbs (JIBHAHOTO, KOHOIIJISTHOTO BOJIOK-
Ha ¥ KOCTPBI, JIbHa (MEXEyMKa W KyApsIa),
NMCHBKH W OTXOJOB €€ IPOHM3BOACTBA) ITyTEM
MNPUMCHCHHUST MAJIbIX MArHUTHBIX TIOJNEH; OpHIH-
HAJIBHOM TEXHOJIOTUM YAAJCHUS OPTraHUYeCKUX
npuMeceil (JIMTHUHOB); B OS3CHMIIMKATHOW CTaOWITH-
3allMM TEPEKHUCHBIX PAacTBOPOB (C 3aMEHOH CHIH-
KaTa Ha HOBBIC CTAOMIM3aTOPHI); B IPHUMEHCHUU
MEPEKUCHO-KATAIUTUIECKUX METOJIOB 00paboTKH
UL YCKOPEHHSI TPOILECCOB OENIEeHUS IICIUTIONO3BI
(6e3 MCHOIB30BaHMA XJIOPCOMACPIKAIINX OKHUCIH-
Telel) ¢ yNAaBIMBAaHWEM KaTalU3aTOpOB Ha
BBEIXOJIC. B miepcriekTiBe — MOJTHEBIA 0TKa3 OT HOBBIX
KaTalu3aTopoB U CTaOWIM3aTOpoB. B pesynbrare
NPOIIECC  BBINENEHHSI LEJUTIONIO3BI  CTAaHOBUTCS
MEHEE DKOJOTMYEeCKH BpeOHBIM. JlaHHAs TeXHO-
JIOTHS HE MpeJronaraeT (B OTIMYKE, HAPUMED, OT
Kazanu, rme cojgepkaHue KOCTPbI HE JOJKHO
npeBblath  4%) OKECTKUX OTrpaHMYEHMH IO
MPOLEHTHOMY COJEP>KaHUIO KOCTPHL. TexXHOoJ10rus
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NMPaKTHYeCKH BeesiiHA (TIPOIEHT TI0 KOCTpE
MoxkeT aocturatb 30%), CyIIECTBYIOT pe3yibTaThl
MOJTyUYSHHSI LIEJUTIONO3bI U3 OJHON KOCTPBI, HO OHH
emie JIOCTaTOYHO 3aTpaTHble. AHAJIOTOB (PaBHO
KAK M KOHKYPEHTOB) MNpeliaraeMoii TeXHO-
jgorud Her. B wactu mnpoumsBoactsa KMIJ
OCHOBHBIM OTJIMYHEM SBIIECTCS H3TOTOBJICHHE
MPOIYKIMU B TBepaoi ¢aze. B wactu npousBoj-
CTBa KOPMOB aHAJIOTOB MPEJIaraeMoi TEXHOJIOTHH
HE UMEETCSI.
IMpuHUNIHAJBHBIE CXeMbI NPeaIaraeMoi
TeXHOJIOTUH

[IpuHnUMansHBIE CXEMBI NpeAsiaraeMoil Tex-
HOJIOTHH OTPaKaroT CHOCOOBI MOIYYECHHUS IEILUTIO-
JI03bI, MEAMIIMHCKOW BaThl M3 KOPOTKOTO BOJIOKHA
npHa, KMII, O0enkoBO-yIIIEBOMHBIX KOPMOB IS
JKUBOTHBIX — M3 KOCTPBHI.

W3 ogHOM TOHHBI HHU3KOCOPTHOTO KOPOTKOIO
JIBHSTHOTO BOJIOKHA THIA «JBOMKa» momydaroT 800
KT JBHSHOTO OYHIIEHHOTO BOJIOKHA I TPOM3-
BojAcTBa TEemono3el u 200 Kr OTXOJ0B B BUJE
kocTpbl. [lanee m3 800 Kr OYMIEHHOTO BOJIOKHA
nony4yaror 600—650 kr nemroso3sl  (MPUMEHH-
TEJIHHO K MPOEKTY — MEJUIMHCKON BaThl), OCTAIb-
HOE B BHJIE OTXOJIOB YXOJHUT CO CTOKAMH B OYHCT-
Hele coopykeHus. 200 kr KocTpbl (pe3ysbTaT
MEePBOTO TIEpeJeNia OYHCTKH KOPOTKOTO BOJIOKHA)
YXOAWT Ha JabHEHNIYI0 mepepadoTKy Ui
nonydenuss KMIl u 6enxoBO-yIiIeBOAHBIX KOPMOB
JUTSI )KUBOTHBIX.

W3 onmHOW TOHHBI KOCTPHI (KOTOpast CKJIajibl-
BaeTca U3 200 Kr KOCTpBI, MOJy4yaeMOH BHYTpH
camoro mpou3BoactBa, u 800 Kr KOCTpHI, [0-
MOJTHUTENIEHO 3aKyMaeMOil B BUJE CHIPhSl W3BHE)
nosyyaercss 900 kr KMI[ u 100 kr oTxonos,
YXOSIIUX CO CTOKAMU B OUYMCTHBIE COOPY>KEHUSI.
JIubo W3 OJHOM TOHHBI KOCTPHI TPOU3BOIMTCS
MpakTH4YecKh 0e3 OTXOJOB OJlHA TOHHA OEIKOBO-
VIJICBOAHBIX KOPMOB ISl KMBOTHBIX (B BHJIE
aKTUBHO YCBOsIEMOH (hOpMBI MOJTUCaxXapuIoB). YKa-
3aHHBIE KOpMa BO3MOXXHO HCIIOJIB30BAaTh TAaKXKE B
3BEPOBOAYECKIX W PHIOOBOJYECKUX OTKOPMOYHBIX
(hepMax U KOMIUIEKCaX.

CkrazpIBaeTcs cienyollee COOTHOIIeHHe cebe-
CTOMMOCTH U IICHBI peaju3anuy | KT MpOayKIUH B
pyOoisx: Bara MEAMIMHCKAs TUTHCHHYECKas
39/130; KMLI — 47/80; GenkoBo-yriieBOIHBIE KOpMa
JUIST S)KUBOTHBIX — 4/10.

CripbeBas 6a3a

Ilo manHeIM Bcepoccuiickoro Hay4HO-HCCIIE-
JIOBATEIbCKOTO H  MPOCKTHO-TEXHOJIOTHIESCKOTO
WHCTUTyTa MexaHu3anuu JbpHOBOoAcTBAa ([THY
BHUIITUMII Poccensxo3zakagemun) B Poccun
€XEroaHO BeIpabatbiBaeTcst 55—60 THIC. T BOJIOKHA,
elIe CTOJBKO JK€ TOCTaBJISIeTCS U3-3a pyoOexka.
ITorenmuan e npHSHOrO phIHKA B Poccum ore-
HuBaercs B 500 ThIC. T BOJIOKHA.

OO06OpOTHBIE CPEJCTBA CEIBCKOXO3SHCTBEHHBIX
U rnepepabaThIBAOIINX MPEANPUATHA W3-3a JIHC-
MapuTeTa IEH KpaiHe OrpaHWYeHbl W HE Jal0T
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BO3MOKHOCTM HE€ TOJIBKO IPOBECTH TEXHOJOTH-
YeCKyl0 UM TEXHHYECKYI0 MOJCPHHU3AILMIO OTpaciy,
HO J@X€ pacCUYUTAaThCSl C CEIbXO3MPOU3BOAUTE-
JIIMH 32 IOCTaBJIEHHOE ChIPhE, YTO BEAET K Jallb-
HellleMy COKpalleHHI0 MOCEBHBIX momanei. On-
Hako B 2009 roy JT6HO3aBOABI COXPAHMIN 00BEMBI
BBIPA0OTKH JIbHOBOJIOKHA Ha ypoBHE 2008 roxa, HO
B CBSI3M C OCTAHOBKOH PsAJa JIbHAHBIX TEKCTHIBHBIX
MPEINpUATHI, a TaKKe HACHIIEHHOCThIO BHYT-
pEHHEro pbiHKa Poccuy MMIOPTHBIMM H3IENUAMHU
Mo OQUIINATBHON CTATUCTHKE HAa CKJIamax JBHO-
3aBOJ0B ckonuiaochk 6osiee 900 T mmmaHOrO U 4500
T KOpPOTKOTO JIbHOBOJIOKHa Ha cymMMy OKojo 98.0
MJIH. py0. B wacTHBIX Xo3siicTBax 3amackl KOpOT-
KOTO BOJIOKHA 3HAYUTENIbHO OOJIbIIE: TOJBKO B CT.
KaneBckas KpacHomapckoro Kkpas CKOIHIJIOCH
cBormie 9000 T.

Pe3ko yMeHBIIMINCE 00BEMBI OTEYECTBEHHOTO
JTBHSIHOTO TEKCTHIBHOTO MPOM3BOJICTBA. DTa CUTY-
alys YaCTUYHO OTPa)kaeT KOHBIOHKTYPY MHUPOBOTO
PBIHKA JTbHSIHBIX W3aenuid. [log BIusHUEM KpU3HCa,
U3-3a MAJCHUS CIpPOca OCHOBHBIC ITPOHM3BOJICTBA
TekcTwIst B Knutae cokpamaror o0beMBl MM Bpe-
MEHHO NPUOCTAHOBUJIM MPOU3BOJACTBO. 3araiHo-
EBPOICHCKUE TPOM3BOJIUTENN BOJIOKHA TaKXKe
HUMEIOT 3HAa4YUTEJbHbBIE 3allachl HEPEAJTU30BAHHOI'O
CBIPBSL.

OaHaKo HYXHO UMETh BBHJY, YTO KOHKYPEH-
TOCIIOCOOHOCTD POCCHICKOTO JIFHOBOJIOKHA H B
3THX YCIOBHSAX MOXET OBITH oOecriedeHa IMpexne
Bcero Omaronmapst HU3Ko# cebecrommocTt. Dakro-
paMH CHIDKEHHMS Ce0ECTOMMOCTH POCCHHCKOTO
JBHOBOJIOKHA 110 CpPaBHEHHUIO C 3allaJHOEBPO-
MEHCKUM SBISIOTCS, BO-TIEPBBIX, HU3KUH 3eMelb-
HBIi Haymor (B JbpHOcerommx crpaHax EC oH
coctaBmsier okoysio 1 Teic. mommapoB CIIA Ha
reKTap), HHU3Kas CTOMMOCTh pabodeidl Cmibl (Kak
mMuHUMYM B 10 pa3 Hmke, yeM B ctpaHax EC),
HU3Kasg CTOMMOCTb OTEUECTBEHHOH  CeJIbCKO-
x03scTBeHHON TexHWKH (B 3-10 pa3 Huxke 1eH
MHUPOBOTO PHIHKA).

bnaromapst atum (akropam Tpu coOIHOACHUN
TEXHOJIOTHH BO3ACJIBIBAHUS JbHA CE0ECTOMMOCTD
JTBHOCHIPESt B Poccuu mporHo3upyercss mpUMEpHO
B/IBO€ HWXke, ueM B 3amagHoit Espome. Kpowme
TOT0, MEpbI, HAIIPABJIEHHbIE Ha CO3JJaHUE OTEYECT-
BEHHOW CBIpbEBOM 0a3bl W YBEJIMYCHHE MPOH3-
BOJICTBA OTCUCCTBCHHOH JILHOTNPOIYKIMH, HaMe-
yeHsl B NpUHATHIX ['ocynmapcTBeHHON mporpamme
Pa3BUTHUS CEIBCKOTO XO3SIMCTBA M PEryJIUPOBAaHUS
PBIHKOB CEJILCKOXO3AMCTBEHHON MPOLYKLIMH, ChIPbS U
nponoBoabecTBUg Ha 2008-2012 romer, a Taxke
LeneBoit mnporpamme MuHcenbxo3a «Pa3Burtue
npHsHOTO KoMmIuiekca Poccun Ha 2008-2012 rr.».
[epepaboTka JILHOCBIpSI OCyIlIecTBIsieTcss Ha 115
JISUCTBYIOIIMX JIBHO3aBOAAX (IIPUMEPHO CTOJIBKO K€
3aKOHCEPBUPOBAHO W HE PAabOTaeT B CHIy Pa3HBIX
NpUYMH), a nepepaboTka BojokHA — Ha 10 meifcT-
BYIOIINX JIFHOKOMOWHATax. B kauecTBe MCXOIHOTO
CBIpbS M  Npe[JlaraeMoil  TEeXHOJOTHH  pac-



CMaTpUBAaETCsl  HU3KOCOPTHOE KOPOTKOE JIbHSHOE
BOJIOKHO (Tak Ha3bIBaeMasl «JIBOHKa», B OCHOBHOM M3
MAaCJIMYHbIX COPTOB JIbHA-MEXEyMKa M KyJpsia) U
OTXOZBI B BHJIE KOCTPHL B KadecTBe ChIpbeBOi Oa3bl
HEOOXOJMMO YYHUTHIBaTh TaKKe€ YACTHBIX MPOU3-
BOJIUTENICH MACIMYHOTO JIbHA, HA HCIOJIE30BaHUEC
pe3ynIbTaToOB MEpepaboTKH KOTOPOTO B OCHOBHOM
HalleJIeHa npeasaraeMast TEXHOJIOTHA.

C oxHoro rexrapa B cpeaneM noiy4vawoor 3.3-3.9 T
JIBHSHOT'O BOJIOKHA, 2.7—4.5 T KOHOIUISHOT'O BOJIOKHA.
Crienyer OTMETHTh, 4YTO 32 IIOCJIEAHUE TOJBI
BBIBCJICH PsJi COPTOB JIbHA U TEXHUYCCKOHU KOHOIIJIH,
TIPEBBIIIAONINX YKA3aHHbIC XapaKTEPUCTUKH Ha 15-
20%. IlpumeHeHHe 3THX COPTOB 3aBHUCHT OT
pailonupoBanuss P® NpUMEHUTENBHO K MECTY
peam3aIyu IpoeKTa.

IIpod/eMa 0TX010B JbHONEPEPAOOTKHU U
aJIbTePHATHBHBbIE BADUAHTHI UX MCIOJIb30BAHUS
(3K0JI0r0-IKOHOMHMYECKHUI ACTIEKT)

Ilpn mepepaboTke NHHAHOTO M KOHOIULTHOTO
BOJIOKHA y TIEpepadOTYMKOB BO3HHMKAET OOJIbILAs
npoOJieMa OTXOZOB B BHJAE KOCTPBI (JIETKUA W
OOBEMHBI MaTepuai), KOTOpas CKAaIUTUBaeTCsS B
OTPOMHBIX KOJHMYECTBAaX PAIOM C MecTaMu Iepe-
pa6OTKI/I U MPAKTUYCCKHU HC HCIIOJIB3YCTCs, a UIACT B
OTBaJbl WX CXKHUraercs. UToObl MOHMMATH pazMep
0eICTBUS, TOCTATOYHO CKA3aTh, YTO M3 OJJHOU TOHHBI
KOPOTKOTO BOJIOKHA TPAJAWIHOHHO TMOJIYy4YaroT He
oomee 300-350 Kr KOHEYHOH WPOAYKIMH, a B
OONBIIMHCTBE CIy4acB M TOTO MeHbIIe. Bce oc-
TaJIbHOE MJET B BUE KOCTPHI B OTXO/bI. 3asBisieMast
TEXHOJIOTHSI TIO3BOJISIET MOJTHOCTBIO TiepepadaThiBaTh
HCXOJHOE CBIpb€ — KOPOTKOE BOJOKHO, a TaKKe
OTXOJIBI KocTpy (moiydaeMylo B Ipolecce
nepepabOTKH) B IIEJUTIONIO3Y, MEALUHCKYIO BaTy,
KMLI, 6enkoBo-yriaeBoHbIe KOpMa JIJIsl )KUBOTHBIX.

OfHaKo 3TO HE MCYUEPIIBIBAET BO3MOXKHOCTEN
JIPYTUX CIOCO0OB TepepabOTKH KOCTPHI  (TIOMy-
gaeMOH Kak B IIpoIecce IMepepadoTKH HCXOTHOTO
CBIPbSl B IpeAaraeMoil TEXHOJIOTMYECKOH LIETOUKe,
TaK U CO CTOPOHBI) JISl aJbTEPHATUBHOIO MPOU3-
BOJICTBa KOTOHMHA (3aMEHUTEIS XJIOMTKOBOH MPSDKH),
COpPOEHTOB PaCTUTENBHOTO MTPOUCXOXKICHUS, KOMIIO-
3UIMOHHBIX MAaTepUajoB, HETKaHbIX MaTepHasoB,
CTPOUTECJIbHBIX MAaTepualiosn, yTeHJ'IHTeHCﬁ Hn TOII-
JIMBHBIX DJIEMEHTOB (II€JIET), BBIPAIIMBAHUS TPHOOB,
KOMIIOHEHTOB ~ ynoOpenuil. CymectByer Oonee
BBICOKHUH Tiepeien nepepaboTku 1esutono3s B KMIL]
— NIOJIy4€HHE MUKPOKPHUCTAJUINUECKOH LEJUTI0I03BbL.

Ctparerusi pa3BUTHS NPOEKTA

Crparterusi pa3BUTHS TpoeKTa pa3pabaThiBa-
eTCsl U peaM3yeTcsl ¢ y4eTOM O0COOCHHOCTEH mpe-
JaraeMoil TEXHOJIOTHH.

Ha nepBom stane B paMKax HHHOBAIMOHHON (DHPMBI
TIpeIosaraeTcst 0TpaboTaTh MPOMBIILICHHYIO TEXHOJIO-
TUIO TPOM3BOJCTBA JIBHSAHOW LEJUTIONO3bI W3 HH3KO-
COPTHOTO KOPOTKOTO BOJIOKHA M OTXOIOB JIBHOIEPE-
paboTKH B paMKax MIJIOTHOTO MPon3BoziCcTBa. 1o noctu-
YKEHMH 3aIUIAaHMPOBAHHBIX PE3YJIHTATOB ONEPALIOHHOM
JIeSITeNIbHOCTU TIPOEKTY 11e/Ieco00pasHO MPUJIATh CTATyC
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MIJIOTHOT'O TIPOEKTA (IBYXJICTHUIA TIEPUOT).

Ha BTOpoMm 3Tame WHHOBanMOHHAs (upMa BbI-
X0OuT C MpEHJIOKCHUEM O BKIHOYCHUH B CTpa—
TETHUI0 KOMIUICKCHOTO Pa3BUTHS JHHSIHON OTpacid
P® mo BKIIOYEHHIO HaHHOTO MPOEKTa B KAa4eCTBE
MIJIOTHOTO TPOM3BOACTBA UL €ro ampodanuu u
THPaXHUPOBAHUS B paMKaxX OTpacid (TOJ0TPacIy).
B mpakTHueckoM IUIaHe 3TO MIPEAINONaraeT ycTa-
HOBKY M pa3MELIeHUE IpHU ACUCTBYIOUIMX JIbHO-
3aBOJIax, JPHOKOMOMHATAX, MEHHKOBBIX (habpHKax,
UMCIOIMIUX TIPOOJIEMBl C YTHIM3alMeld HHU3KO-
COPTHOT'O ChIpbs M OTXOOOB Hepepa6OTKI/I, nin B
MecTax OOJBIIOrO CKOIUICHHS TAakOrO CHIPhS M
OTXOJIOB, TMIJIOTHBIX IPOW3BOJACTB C IIPOMBIII-
JICHHOH TEXHOJOTHEH WX YTHIM3alMH W Iepe-
pabotku (2014 ronm).

Ha Tperpem »oTame WHHOBaIMOHHAs QupMa
HAYMHACT THPAXHUPOBAHUE IUIOTHOTO MPOM3-
BOJICTBA B paMKax OCYLICCTBICHUS HHKUHH-
PHHTOBBIX YCIIYT:

- OIICHKa KaYeCTBEHHBIX XapaKTEPUCTUK MECT-
HOT'O UCXOAHOT'O CBIPbA U OTXOJ0B MPUMCHUTEIILHO
K TOM WM MHOM MPOM3BOICTBEHHOM TIJIOIIAIKE;

- pacyer TEXHHKO-IKOHOMHYECKOT0 O00O0CHO-
BaHUA pPa3MCUICHUA TUJIIOTHOI'O IPOU3BOJACTBA H
0TpabOTaHHON TEXHOJIOTHU C YYETOM YCJIOBUH TOM
WM WHOW TPOW3BOJCTBEHHOW ILTOmMAanku (MHppa-
CTPYKTYpa, HH)KCHEPHBIC CETH, JHEPTeTHKA, OUUCT-
HBIC COOPYXCHUSI, 3MaHUS M COOPYKCHUS, HATNINE
KBaTA(UIHIPOBAHHBIX TPYAOBBIX PECYPCOB H T. 1.);

- amanranus OTPabOTAHHOW TEXHOJOTHUH MO
MECTHOE CBIPhE;

- TIPOEKTHPOBAHHUE MIUIOTHOTO IPOU3BOJICTBA;

- COIJacoBaHWE TPOEKTa B  HAJ30PHBIX
WHCTaHIHUAX,

- 3aKa3, JOCTaBKa, MOHTaX, ITyCKO-HajaIKa
000pyHOBaHUS;

- oOyueHHME ¥  IOJIrOTOBKa
MIJIOTHOTO TIPONU3BOJICTBA;

- 3aycK TIOTHOTO MPOHM3BOJCTBA, aBTOP-
CKUIl Haa30p U COMPOBOXKICHUE TEXHOJOTMYECKUX
nporieccoB (nepuoz 2014-2016 rr. u nanee).

[Ipenmonaraercs, dYTO TPH OCYIIECTBICHUU
WHKUHAPUHTOBBIX yCIyT HMHHOBAIMOHHAs (QupMa
coxpaHsieT 3a CO0OH Bce «HOy-Xay» Mo OTpado-
TAHHOW TEXHOJIOTWH W TIOCTOSIHHO MX TOPa0aThIBaeT
U COBEPIIEHCTBYET. ITO OTHOCUTCS Takxke U K (op-
MHUPOBaHHIO 33Ka30B HA TOCTABKY TOTO HJIH MHOTO
0o0opyoBaHus, BKIIOYas CIENUAILHOE 000pY-
JOBaHHE WJIH OCHACTKY.

Ha yetBeptom atane (mepuox xorer; 2015 roxa
— mHavasio 2016 rToma) wWHHOBalMOHHas (Qupma
MPOBOAUT HEOOXOANMBIEC YTOUHEHHUS B Pealn3alliu
CTpaTeruyl Pa3BUTUS TPOCKTA M MPHUCTYHAeT K
MOATOTOBKE 3aIUTAaHWPOBAHHOTO BBIXOJA WHBEC-
TOPOB H3 MPOEKTA:

- BapUaHT BBIKYIA O MHBECTOPOB B MPOCKTE
B COOTBETCTBUU C MNPCMIOKCHHBIM B HaYaJIC pCajlv-
3allii TIPOEKTa OIMIMOHA CO CTOPOHBI 3asBUTENECH
mpeyiaraeMoi  TeXHonorun  (pa3paboT4UKOB U

HiepcoHaa
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BJIAJICTBIICB HHTEIUICKTYIBHON COOCTBEHHOCTH);

- BapuaHT NPUOOPETEHHs [OJIM HHBECTOPOB
CTOPOHHUMHA JIMIIaMH, 3aMHTCPECOBAHHBIMHA B
OM3HEeCe TaHHOW (PHPMET;

- BapuaHT NPOJAXHU «PACKPYUEHHOI» HHHO-
BaIlMOHHON (UPMBI IyT€M IPOBEICHHUS JOMON-
HUTETbHON SMuccHM akuuil ¢upmbl. Pacmpene-
JIeHWEe TMOMYyYeHHOH NpUObUIM MPONOPLHUOHAIHHO
JIOJSAM yupeauTenei hupMal.

Ha Bcex srtamax peanmsanuu cTpaTeruud pas-
BUTHS TPOCKTa WHHOBAIIMOHHAs (UpPMa aKTUBHO
paciupseT 00beMBbl IPOAAXK, PBIHKH COBITA MPOH3-
BOJIMMOM TIPOJYKIIMH U OTpabOTaHHON TEXHOJIOTHH,
MpUjIaraeT BCe YCUJIMS JJI MaKCHUMaJIbHOIO J0CTHU-
JKEHHSA L[eJTU TIPOEKTa.

IInan peasM3anuu nNpoeKTa

[Inan peanu3auuy NpoeKTa OXBATHIBAET ISITH-
netHuit nepuof ¢ 2012 mo 2016 roa U COCTOUT U3
CJICAYIOIIUX 3TATOB!

1. Co3maHvie WHHOBAIIMOHHOW (UPMBI, yCTaB-
HBIH KamuTal KOTOpoH cdopMupoBaH B BUE
MHTEJUIEKTYaNbHONH COOCTBEHHOCTH (TIATEHTHI, U30-
OpeTeHHs, «HOYy-Xay», Hay9YHO-TEXHUUYECCKAS IOKY-
MEHTAIlHs, PErJIAMEHTHI, CepTHGUKATHI U 1p.) U
(PMHAHCOBBIX CPEJICTB HHBECTOPOB.

2. [omGop  MPOWM3BOACTBEHHON  IUIOIIAJIKH,
oopMIIeHHE MMYIIECTBEHHO-TIPABOBEIX BOIIPOCOB
B OTHOIIEGHHM YKa3aHHON IUIOUWIaIKW MpHUMe-
HHUTENIFHO K WHHOBAIIMOHHOH (pHpPME U MPOEKTY.
CornacoBaHue ¢ OpraHaMd MECTHOM aJIMHHHCTpa-
UM ¥ WH)XEHEPHBIMU CTyk0aMH BONPOCOB UH(pa-
CTPYKTYpBI (9HEpreTHKa, CBsi3b, OYHCTHBIE COOPY-
JKEHMd, IMONbE3NHBIE MyTH M JAp.), aAMU-
HUCTPATUBHBIX M MPOU3BOJCTBEHHBIX 3AaHUN H
COOPYXEHHM.

3. IlpeanpoekTHbIE H POCKTHBIE PAOOTHI.

4.3aka3 u mpuoOpeTeHHe HEOOXOAUMOTO
TEXHOJIOTHYECKOTO 00OPYAOBAHMSL.

5. JloctaBka W MOHTaX 3aKa3aHHOTO TEXHO-
JIOTMYECKOT0 000PYA0BaHHUS.

6. @opMupoBaHHEe aJIMUHHCTPATUBHO-YIPaB-
JIEHYECKOTO U TPOU3BOACTBEHHOIO IIEPCOHAIA,
3aKJIFOYEHHE TPYIOBBIX I0TOBOPOB U KOHTPAKTOB.

7. IlyckoHanamouHble paboOThl ¥ 3aKyTKa ChIPhs
Ha MEpBBII IepHoA paboThI HGUPMBIL.

8. 3aximoueHne  JOTOBOPOB,  COTJIANICHHH,
MPOTOKOJIOB O HAaMEPEHHUSX Ha TOCTaBKY MpPOH3-
BOAMMOM TpoAyKUMH. Pa3BuTue MapKeTHHTa
(bup™mBI.

9. OrpaboTka mpemIaraeMoil IPOMBIIIICHHOM
TECXHOJIOTHH.

10. ®opmupoBaHre YCTOMYMBON  CHUCTEMBI
IIOCTaBOK CHIPbSI M COBITAa IMPOM3BOAUMOHN IIPO-
nykuuu. Havaso peanuzanuu raHa mo npojaxkam.

11. Pexnama 1O NpPOABWKEHUIO W THPAXKH-
POBaHUIO OTPAaOOTAaHHON NPOMBILUIEHHON TEXHO-
JOTMM Ha KOMMEPUYECKOW OCHOBE 3auMHTEpe-
COBaHHBIM HOTpe6I/ITeJ'I$IM; pacIMpeHue HWHKUHU-
PHHTOBOH EATEIFHOCTH (PUPMBL.

12. TlomHast KOMIUIEKTAlMA LITaTHOTO MeEpCo-
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HaJia (PUPMBI.

13. Beixonx  QuUpMBI M, COOTBETCTBEHHO,
MPOeKTa Ha 3allJIJAHMPOBaHHbIE MaKCHUMaJIbHbIC
MOKa3aTeNH MMPOM3BOACTBCHHOTO TUIAHA W IDIaHA TI0
MIPOAAKaM.

14. Peanuzanus 3Tamna BbIXOJa WHBECTOPOB U3
MIPOEKTA.

CocTosiHME CeKTOpPa MPUMEHUMOCTH
NPOAYKIIMH

[MpeanpusaTust, MTPOM3BOISIIINE CIICIIM3ICIHS,
3aHHTEPECOBAHBI B €)KETOJHBIX IIOCTaBKaX JIBHIHON
LEJUTIONO3bI 711 HUTPallMd Ha CyMMY HE MeHee 6
MIpA. pyO., MEOUNWHCKAs W THIIEBAsl IPOMBIII-
JCHHOCTh — Ha CyMMy He MeHee 1 mupn. pyo.,
NOTpeOUTENM HOBBIX KOMITO3UIIMOHHBIX —Mare-
puanoB — Ha 60 MuH. pyO.

Buytpennue morpebHOocTH Poccum B Menm-
LMHCKOW BaTe B HACTOSIIEE BPEMsl YIOBIETBOPEHBI
Ha 36% , HEIOCTaTOK KOMIIEHCUPYETCSI UMIIOPTOM.
HecmoTtpst Ha  geiicTByromue  NpPOHW3BOACTBA
CYIIECTBYET OCTPBIA JePUIUT B MEAUIIMHCKON
BaTe BHICOKOTO KayecTBa.

Kap6okcumernnuemmnono3a (KMII) Boctpe-
0oBaHa B CBS3M C IOABEMOM pa3BHTHS He(Te-
rasono0pu B P®d B yacTH HCHONB30BAaHUSI B
OonpImuX 00BEMax MPH OCYIIECTBICHUU OypOBBIX
paboT.

BTopbiM 1O MOTEHUMAIBHOMY MOTPEOICHUIO
KMI] sBnsiercs CTpPOWTENBHBIH CEKTOp, aKTHUBHO
UCTIONIB3YIOIIMHA NTAaHHEIA MPOAYKT B BUAE Pa3Ind-
HBIX CTAOMJIM3aTOPOB, KJIEEB, IS W3TOTOBICHUS
3JIEKTPOJIOB U JIp.

KMI] akTtuBHO MOTpeOIseTcs TakkKe P TOTy-
YeHUHU MHUKPOKPUCTAIIIMYECKON 1eJUTI0N03bl, 00be-
MBI TIOTPEOJICHUSI KOTOPOU TOCTOSHHO YBEIHYH-
BalOTCS B CBS3M C IPUMCHEHHEM B KadecTBE
MHUIIEBKYCOBBIX 100aBOK U HATIOJHUTEICH.

BenkoBo-yriieBoiHbIE KOpMa 7151 )KUBOTHBIX Ha
PacTUTEIHHOW OCHOBE 001aaf0T OYCHD XOPOIIUMHU
MEPCIEeKTUBAMH TI0 TIOTEHIMAIBHBIM IOTpeOUTE-
JSAM: JKUBOTHOBOJYECKUM OTKOPMOYHBIM KOMII-
JIEKCaM, 3BEPOBOMYECKUM M PHIOOBOAYECKHM XO-
3AHCTBaM, 3aIIPOCAMH KPYITHBIX ONMTOBHUKOB B CBSI3U
C Ppe3Ko yXyIUIMBLICHCS CUTyallud C TPOHU3BOI-
cTBOM KopMoB nocie 3acyxu 2010 roma. Muorue
XO34HCTBa B HACTOSIEC BpeMs BBIHYKICHBI
MMIOPTHPOBATH KOPMa IO 3aBBILICHHBIM IIeHaM. B
MPOTUBHOM ClIlydae pedb HIET O MpekaeBpe-
MEHHOM 3a00€¢ CKOTa.

BnaronpusTHas pIHOYHASI CHTYalHs TO3BOJIHT
OBICTPO OKYNMTH 3aTpaThl 1O (OPMUPOBAHUIO
yYacTKa IO IPOW3BOJCTBY KOPMOB H3 JILHSAHOU
KOCTPHI U c(hOpPMHPOBATH YCTOHYNBYIO COBITOBYIO
CEeTh Ha MATUJIETHIOIO MEPCIIEKTUBY.

OcHOBHBIE HHTETPAJTbHBIE MOKA3ATEH
npoeKTa

OO6uuii 00beM MHBECTULMOHHBIX BIIOXKEHHN B
MpoeKT orieHuBaeTcst B 120 MitH. py0., B TOM 4HCie
unBectopsl — 100 muH. py6. (83.33%) — B Buze
JneHexHbix cpeacts, 20 muH. pyo. (16.67%) —



3asBUTEIHN — B BUJC MHTCIUIEKTYaTbHOW COOCTBEH-
HOCTH M YacTH HEOOXOJUMOro J1abopaTOpHOrO M
TEXHOJOTUYECKOT0 000PYAOBAHUSI.

[Ipoekt mpemmaraeTcs peaxn3oBaTh B paMKax
BHOBb CO3/1aBa€MON HWHHOBAIlMOHHOW (UPMBI C
MUHUMAJIBHBIM YCTaBHBIM KamUTajoM (Hampumep,
10 TeIC. py0.). Jlanee BEHITIONHSAETCS HE3aBUCHMAS
OLIEHKa MHTEJUIEKTyallbHOH COOCTBEHHOCTH, BHOCH-
MO B KauecTBe BKJaJa B yCTaBHBIH (oHA CO
CTOPOHBI 3asBUTEICH TIPOEKTa, OIPEHCIICTCS
o6beM wmHBecTHIMA. COOTBETCTBEHHO, CTPYKTypa
ynpasieHHs: GUPMO U NPHUHATHE PELICHUH Oyner
(dopMHpOBaTECS C YUETOM pa3MepoB  IoIneit
YYaCTHUKOB.

dunHaHcoBasg MoJeNb — NeIUpoBaHHAas!, OCHO-
BaHa Ha MPSMOM METOJie pacueToB. MHBecTHUIMH —
100 mmH. py6. B 2012 roxy. Ha konenr 2015 rona:
BBIpydYKa OT Npojax — 368.2 miH. py0., YUCTBII
JCHEXXHBIH MOTOK — 258.5 mMuiH. pyO., AUCKOHTH-
POBaHHBIN JEeHEKHBIN NMOTOK (mpu craBke 20%) —
170.2 w™aH. py6., uwWcras JIUCKOHTUPOBAaHHAS
npubbTe — 66.5 MuH. py6. Umucras IUCKOHTH-
poBaHHAs TPHUOBLTH 32 4 TOA PeaNn3aIiy MPOCKTa
—170.2 miH. py6. Cpok OKymaeMoCTH NpOeKTa — 4
roga ¢ MOMEHTa uHBecTHpoBaHusi. NPV s
uaBectopoB (pu 20%) — 70.2 muH. py0. IRR —
53%. Mynptumaukatop — 2.59. PacuerHas ctou-
MOCTb (PUPMBI Ha 5-i roJl MPH BBIXOJI€ UHBECTOPOB
u3 mpoekTa — 574.5 muH. pyoO.

[Ipoekr paccmaTpuBaeTcsi KaK NHJIOTHBIA U
MpeanoaraeTcst K peaau3anuu Ha 0aze OJHON u3
JEHCTBYIONIMX MMEHBKOBBIX (haOpuK (JIbHO3aBOJIOB),
JIM00 JTBHOCEIOIINX XO3SIHUCTB.

OcHOBHasg TpPUOBLIb TMPOEKTa MOXKET OBITh
HoJTydeHa Kak OT peaau3aludl IPOU3BOAUMOM
MPOAYKIMH, TaK M OT MPONAXH CEPTHPHIUPO-
BaHHBIX TEXHOJOTUH M THPAXKUPOBAHHS MUIOTHOTO
npousBojactBa B Koctpomckoii, CapaToBCKoOi,
TBepckoii, Bnanumupckoit, Kypranckoit n mapyrux
obmactax, KpacHomapckoMm u CTaBpOIIOIBCKOM
Kpasix, a Takxke 3a pyoexxom Poccuu.

[MapamnensHO MOKET BO3HUKHYTH MPUOBLTH OT
MpoAaXH (THPaKUPOBAHMS) OTPabOTAaHHOW B paM-
Kax THJIOTHOTO IMPOEKTa MPOMBIIIJICHHOH TEeXHO-
noruu (pacyeTHo — okousio 300 mitH. pyo.).

4. CooTBeTCTBHE TEXHOJIOTHH, NIpeajaraemMoi
K peaju3alid B paMKaX HHHOBAIINOHHOTO
MPOEKTA, TBEHAANATH OCHOBHBIM
NPUHIMIAM 3eJIeHOH XUMHH

AHanmu3 Ha COOTBETCTBHE IPEIIaracMoil Tex-
HOJIOTHHU JIBCHAALATH OCHOBHBIM IPHHIIUIIAM 3eJIe-
HOM xumuu [ 1] BbImosHeH K.3.H. JfokapeBsiM B.A.
MpH YY9aCTHH ONHOTO W3 pa3pabOTYMKOB TEXHO-
noruu — K.T.H. Kouapora C.A. (Ta0u. 3).

Takum 00pazoM, MOXKHO cleNaTh CIeAyroIInue
BBIBOJBIL:

1. Tlpemmaraemasi TEXHONOTHS MOJHOCTBIO COOT-
BETCTBYET KPUTCPHUSIM U IIPUHITATIAM 3JICHON XUMUU.

2. TexHomorusi MOXeT OBITH oOTpaboTaHa u

86

Becmuuxk MUTXT, 2012, m. 7, Ne 3

BHEJpEHa B IPOMBIIIJIEHHOE MPOU3BOJICTBO Ha
OCHOBaHMM MPOEKTHOTO TOXOAa MyTEeM CO3JaHHS
WHHOBaIlMOHHOU (pUpMBI.

3. Pe3ynbTaThl TEXHUKO-IKOHOMHYECKOTO 000-
CHOBaHHUs TpoekTa «JIbHSIHAA UETI0T03a», a
TaK)Ke WHTETpajibHbIE MOKA3aTeN MPOEKTa CBUJIC-
TENbCTBYIOT O HEPCHEKTUBHOCTM M  BBICOKOH
PEHTAa0ENbHOCTH TIpeAsiaraéMoil TEXHOJIOTHH, €€
9KOJIOT0-9KOHOMHUYECKOM acIeKTe.

4. Peanusanus npoekTa B Ka4eCTBE MUIOTHOIO
Ha OTHOM W3 MPEATIPHUATHH mepepaboTKu Iy OsSHBIX
KyJIbTyp TIO3BOJHT HE TOJNBKO OTpadoOTaTh
IIPOMBILIUIEHHYIO TEXHOJOIMIO, HO M MOCIYXKHUTb
OTIIPaBHOM TOYKOH [UId NEPEeBOOPYKEHUS U Iepe-
OCHAlICHUs BCEH MOJOTpaciy KOMIUIEKCHOHM mepe-
pabOTKM JTbHA UM KOHOTLJIH.

5. KoMmmekcHoe mepeBooOpyKeHue H Iepe-
OCHAalleHHE OTpacid, B CBOIO OYepeab, CO3IAcT
HOBBIE TPOM3BOJICTBEHHBIE MOIIHOCTH IO CO3Ja-
HHUIO TEXHOJIOTHYCCKOTO OOOPYHOBAHUS W JIMHUMH,
HOBBIX PabOYMX MECT, 3aTPOHET BOMPOCH UMIIOP-
TO3aMEIIEHHUs], PAIMOHAIBHOTO  HMCIOJIB30BaHUS
PACTHTENIBHOTO CHIPbs, CO3JaHUA IPPEKTUBHON
aNbTEPHATUBBl MCIIOJIB30BAaHUIO XJIONKa M JApe-
BECHHBI.

6. IlpeuiaraemMasi TEXHOJIOTUSI MOXET SBUTHCS
OOHUM W3 HampaBieHu B nedarenbHoctd MUTXT
no (GOpMHUPOBAHUIO KiacTepa «3eleHas XUMHI,
METOJI0JIOTMUYECKOro MOAX0Ja B BOIIPOCaxX 3KOJIO-
THYECKOl 0€e30MacHOCTH XUMHYECKHUX HCCIIEN0-
BaHU#, paboT W mpoleccoB. B 3ToM OTHOIIEHUH
3elieHass XUMHSI CXOXKa C HMHHOBATHUKOHM, MPOHU-
3BIBAIONICH MHOTHE OTPACIH 3HAHUI.

7. Peanuzanus yka3aHHOTO TPOEKTa MOXKET
MPEJICTABIATh  NPAKTUYECKUA  MHTEpeC  JUIs
MUTXT u apyrux TEXHOJIOTHYECKUX BY30B XHUMH-
geckoro mpodmis ¢ ydactHeM, Hampumep, Poc-
CHUICKOM BeHUYpHOH KoMIaHuu B suie buodonna,
a TaKke WHBECTHIMOHHBIX (DOHIOB, OPHEHTH-
POBAaHHBIX Ha BHEIPEHUE IMPOIPECCUBHBIX TEXHO-
JIOTHH C LEeNbI0 CTPYKTYPHBIX NpeoOpa-30BaHUil B
oTpacisix (MOAOTPACIIIX) POCCHHCKONH SKOHOMUKH,
oOecrieueHUs] HALMOHAJIBHBIX MHTE-PECOB IO
UMIOPTO3aMEIICHUIO CTPATETHYeCKU BaXKHBIX HCT-
OYHUKOB PACTUTENBHOTO CHIPhS M MPOAYKTOB WX

nepepaboTKH.
8. IlepciekTUBBl TPOEKTa C YYETOM HMEIo-
mieiicss  WMHTEIUIEKTYaJIbHOW  COOCTBEHHOCTH |

HAKOIUICHHOTO OIBITAa CBSI3aHBI C KOMIUIEKCHOH
nepepaboTKON He TONBKO CTeOs U BOJIOKHA JIbHA,
HO U TEXHMYECKOH KOHOIUIM, IepepabOTKOM JIBHS-
HOTO (KOHOIUITHOTO) CEMEHH C IIENBI0 MOIYYCHUS
BBICOKOKAaYeCTBCHHOTO Macja KaK MUIIEBOTO, TaK U
MEIMLMHCKOTO HAa3HA4YeHUs, a TakkKe TIOJHOH
nepepaboTKy JIBHSAHOTO (KOHOIISHOTO) MIPOTa B
pa3M4HOr0 ponxa OHONOTHYECKUE W IIHIIEBEHIC
no0aBku. BkioueHne HampaBieHHUA IO KOMII-
JIEKCHOW TmepepaboTKe CEMsSH B COCTaB Ipel-
JaraeMoi TEXHOJIOTHH ITOBHIIAET 3(PPEeKTHBHOCT
ee BHeJlpeHUs kKak MUHUMYM Ha 50%.
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Ta6muma 3. CooTBETCTBHE MpeIaraeMol TEXHOJIOTHH IBEHAIIIATH MPUHIIATIAM 3€JICHOM XUMUH.

No CooTBeTCTBHE MTpeAaraeMoi TEXHOJIOTUH
CopeprkaHue MpUHIUIA [Ipumeuanue

n/m KOHKPETHOMY NPUHUUITY

1 Jly4iue npenoTBpaTUTh MOTEPH, YEM IpeanaraemMplii TakeT TEXHOJOTHH Tpen- YKa3zaHHAs TEXHO-
nepepadaThiBaTh U YUCTUTh OCTATKH MoJlaraeT MOJIHYIO mepepaboTKy creOist ayOsi- JIOTHS — MO3BOJIAT

HBIX KYJbTYp, BKIIOYasi TPEBOOOPA3HYIO 4acTh  YTHIM3UPOBATH
cTeOuis (B HACTOsIIIEE BPEMs UCIONB3YyeTCs KaKk  CTeOnn  Maciud-
TOIUIMBO WJIM MOCTYIAaeT B OTBalbl), a TAKKE HBIX KYJIbTYp, KO-
HU3KOCOPTHOTO BOJIOKHA, SKOHOMHYECKast 3()- TOPBIE COKUTAIOTCS
(EeKTUBHOCTh UCIIOIb30BAHUS KOTOPOTO MOXKET — Ha MOJSX.

ObITh  CYIIECTBEHHO MOBBIIEHa 32 CYET

BBIITYCKa PEHTA0CIbHON MPOAYKIIHH.

2 Meronpl cuHTe3a Hano BbIOMpaTh TakuM CyMMapHas KOHBEPCHS PAaCTUTENBHOTO ChIpbs [lpum  mpou3Bon-
oOpa3om, 4roObl  BCE  MaTepuaibl, W XUMHYECKMX MAaTepHaJOB B KOHEYHBIH CTBE aHAJIOTMYHOM
HCIONb30BaHHbIE B  Iporecce, ObulM  mpoayKT cocrasiser 60-70%. MPOLYKIUH n3
MaKCUMaJIbHO IIE€PEBCJACHBI B KOHEUHBIHN JAPEBCCHUHBI 3TOT
MIPOIYKT. TIOKa3aTenb He

npesbliaet 40%.

3 Meronpl cuHTE3a Hago BbIOMpaTh Tak, lcmonb3yemoe ChIpbe SBISETCS HMPUPOJHBIM
9TOOBI UCIOJB3YEMbIE U CHHTE3HPYEMbIE DPACTUTEIBEHBIM MPOIYKTOM M HE HAHOCHUT BpEN
BelllecTBA OBbUIM Kak MOXKHO MEHEe UeJIOBeKy M Ookpyxaromeil cpene. Hcmons-

BPEIHBIMH JUISl YEIOBEKa M OKpYyKarolmleld 3yIOTCS HETOKCHYHBIE XHMHYECKHE MaTepH-

Cpensbl. aJbl, KOTOpble MOJHOCTBIO pAa3laralrcs ¢
BBIJICJICHUEM OIISITH K€ HETOKCHYHBIX TPOTYK-
TOB MJIM HEUTPATIU3YIOTCSl.

4 Co3naBasi HOBbIE XUMHUYECKHE MPOAYKTHI, [Ipy MPOU3BOJACTBE MPOAYKIUH UCIONB3YIOTCA TOKCHMYHOCTH YCT-
HAQ/JI0 CTapaTbCsi COXPAHUTh APPEKTHB- HETOKCHYHBIC MPOAYKTHI, X IPPEKTUBHOCT U  PAHSAETCS 32 CYET
HOCTb Pa0OoThl, TOCTHTHYTYIO paHee, IPU  pPEaKUUOHHAs CHOCOOHOCTh TOBBIMIAIOTCS 32 OTKa3a OT XJIOPCO-
9TOM TOKCHYHOCTH JJOJDKHA YMEHBIIATECA.  CUET COBPEMEHHBIX (DM3MUYECKUX METONOB. [Ipn  mepikammx OKHC-

9TOM TOKCHYHOCTb YCTPAHSETCS. JIUTEIICH.

5 BcnomorarenbHele  BeliecTBa TP TIPOH3- He ucnons3yroTes
BOJICTBE, TaKHE, KaK PacTBOPUTEIM WIH pa3-

JIEISIOLINE areHTh], JIydlle HE HCIONb30BaTh
COBCEM, a €CJIM 3TO HEBO3MOXKHO, HX HCTIONb-
30BaHUE JOJDKHO ObITh OE3BPEIHBIM.

6 O0s13aTeNbHO CIeNyeT YUUThIBATh JHEpre- OHEpreTHUeckne  3aTpaTthl  (TeMIieparypa,
TUYCCKHUC 3aTpaTrbl W HUX BJIUSAHUEC Ha [laBJ'leHI/le) MUHHUMU3UPYIOTCSA 3a CUYET HH3KO-
OKPYXKAIOIIyI0 Cpery M CTOMMOCTh NPO- DHEProeMKuX (H3MYECKUX METOJOB HHTEHCH-
AYKTa. CI/IHTCS IO BO3MOXHOCTH HaJo (bmcauym XUMHYCCKHX MU TCEXHOJIIOTHYCCKUX
MPOBOJIUTH NIPH TEMIIEpaType, ONM3KOH K  IPOIECCOB.

TeMIepaType OKPYIKAIOMICH Cpelbl, H IPpH
aTMOC(hEepHOM JaBJICHHH.

7 Hcxomuble u pacxoiyemble MaTepuaibl VICXOIHBIE M PAcXOJHBIC MaTephallbl BO300-
JIOJDKHBI OBITH BO30OHOBJISIEMBIMH BO BCEX  HOBJISIEMBI.
cilyyasx, KOIJa O3TO TEXHHYECKH U
9KOHOMHYECKH BBITOJHO.

8 I'me Bo3MOXKHO, Hamo m30erath momydeHus Ilpu oOpabOTKe CBHIPBS HCIONB3YIOTCS TOJIBKO
TPOMEKYTOUYHBIX IPOAYKTOB. OJJHOCTAIMHHBIC TPOLIECCHI.

9 Bceerna cnenyer ornaBaTh mpennouTeHue  Karanm3aTopbl HE HCMONB3YIOTCS B CBA3M  CO
KaTaJIMTHYECKUM MPOLIECCaM. CJIO)KHOCTBFEO OUFICTKH OT HIX CTOYHBIX BOJI.

10 XUMHYECKHI TPOAYKT JODKeH ObiTh  Vcnonb3yemble XUMHYECKHE MaTepualbl — HE
TaKUM, 4YTOOBI MOCJE €r0 HMCIOJNb30BaHHS TOKCHYHBI M IOJHOCTHIO  pa3fararoTcsi ¢
OH HE OCTaBaJICs B OKPY)KAIOWIeH cpelie, @ BBIACIECHHEM HETOKCHYHBIX NPOAYKTOB WM C
pasnaraicsi Ha 6e30MacHbIe MPOIAYKTHL. TEM )K€ PE3YJIbTATOM HEHTPaIn3yIOTCsL.

11 Hy>xHO pa3BHBaTh QHAJIMUTHYECKHE METOIHMKH, METOIMKH KOHTPOJS TEXHOJIOTMYECKOTO Ipo-
4TOOBI MOXHO OBUIO CIEIUTh B PEILHOM Bpe- 1IeCCa M HMapaMeTpoB NMPOMYKLUH — CTaHIapT-

MEHH 33 00pa30BaHHEM ONACHBIX MPOJIYKTOB.  Hble. O60pyIoBaHHE — IPOMBIIUICHHOE.

12 BemiectBa u ¢Gopmbl, HUcmoiib3yeMble B B3pbiBO- M T0XKapoOONacHbIC BEIIECTBA HE
XMUMHYECKAX TPOLEeccax, HYXKHO BBIOM- UCHONB3YIOTCS.  XHMHYECKHE  COCTUHEHHS
paTte TakuM oOpa3oM, YTOOBI PHCK XH- HCIONB3YIOTCS TIpH HEBBICOKMX KOHILEHT-

MHUYECKOMU OIIaCHOCTH, BKJIOYas YTCUKHU,
B3PBIB U I10Kap, OBbLIH MHHUMAJIbHBIMH.

pauusax, W yTe4yKa PEaKIHOHHBIX PaCTBOPOB
JIETKO YCTPAHSIOTCSI.
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