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HAYYHLIE COOBIMEHMUA

YZIK 66:002 MPHT 61.01.29

HAYHHO-TEXHUYECKAA OEATEJNIbHOCTD
B XUMWHECKOM KOMNNEKCE KASAXCTAHA

B. A. Kembaer, K.6.H., B. A. @ponosa, K.xX.H.

Kazaxckuil rocydapCcTBeHHbIN Hay HO-UCCTelOBRaTeNbCKMA NHCTUTYT
HAay4HO-TEXHWYBCKOM MHpOopMaLMn

B cBA3W ¢ OpUEBHTaUMEeR 3KOHOMWKW pecnyBnuky Ha UHHOBaLMOH-
HEI NYTh paseuTys 60MbLIOE 3Ha4YeHue NprodpeTaeT NpakTuYecKoe Npu-
MEHEHWE Hay4HBIX 3HAHWUM B paznniHbix ee oTpacaax. BocTpeboBaHHOCTh
Hay4YHOro pesynbTartd, KakK NokaskiBaeT MHUPOoBas NPpakTuka, 4oGTUrasTea
npy NPoOBEOEHWU MCCNEN0BAHMI N0 NPUOPUTETHBIM HAYHYHO-TEXHONOIU-
YEeCKUM HanpasneHuam. Bulbop nyTer passuTins HaykKy — 910, 1Mo-cylle-
CTBY, BLIDOP HALMOHANBHOW NEPCrNekTURHI.

Mpolecc Beibopa NPUOPUTETOB CNOXEH ¥ TpebyeT BCeCTOPOHHEro
¥ LeneHanpaegnedHoro nogxona. B KaarocHTW vmeeTtca oneit nccne-
[oBaTensLCKolM paboThl Mo OnpeacneHuio MPUOPUTETOR HAYKW U TeXHW-
Ku. Ha ocHoBe aHanuza u obobuweHra 6onbloro kKoamdecTea dyHaa-
MEHTaNBHBIX, MEXOTPACAEBbIX, OTPACNEBbIX, PEMMOHAaNbHBIX NPOrpamMm, Ha-
YHHO-UCCeN0BaTENBCKUX NPOEKTOB PagHOIo YPOBHS, & TAKXKe AMPEKTUE-
HbIX 1 3aKOHOOATENbHBIX OOKYMEHTOB chopMynrpoBaHsl 16 nonrocpoy-
HbiX NpUopUTETHBIX And KazaxcTasa npobnem, pewedve kotopslx Tpedy-
ET HAY4HOTro M UHOOPMALIMOHHOTD 0BecnedeHus.

B HacToslel CTaThe BNEpBbie ¢ UeNblo OUEeHKU HaydHoro obecne-
YeHUA XMMUYECKOro KOMMNNIeKca npoesegeH adanns ¢orpa Henybnukye-
Mblx pokymeHTor KasroclHTW 3a 1994-2002 1. Kak aBecTHD, XMMUYEC-
KA KOMOMEKC BXOLUT B NSTERKY CTpaTernyeckux otpacnein KasaxcraHa.
Ero pazsurtie Bo MHOrOM NpeaonpenendeT Gyayliee crpadhbl, NOCKOSTbKY
NpakTU4eckn BCE OTpacny SKOHOMMKM HYXOATCA B COBPEMEHHbIX X1-
MUYECKUX MaTepuanax — MaTepuanax HOBOTO NMoKeneHns, obnafaouLmnx
KOMMNEKCOM LEHHbIX CBOWCTE, MHOTOUEIeBOro HagHa eHus 1 MHOrOgYH-
KLIWOHanbHOro ,ELEFICTBMFI. CDS,B,BHME TaKux marepuancs — 3ajada Co-
BPEMEHHOR XM, YHrKanoHble doHos KasrocHTI. B Tom yncne goH-
Akl HenyBnvkyemMsblx OOKYMEHTOB, Conemrallume ceeneHns ob otyerax n
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AMccepTaumsx No pasnuiHelM 0bBnacTam 3HaHWS, B KOTOPLIX OTPEXKEH Ha-
YYHO-TEXHMYECKMI NOTEHUWaN CTPaHbl, B COCTOAHMKM cnocoboTBoBaThL
PeLISHNIO BRXXHERILWUX 330284, NOCTABNEHHbLIX Nepel XUMUIeCKOH HayKOR.

B kavyecTse 06LEKTOB NCCNEA0BaHKiA BbiBpaHbl aBToOMaTU3npOBaH-
Hble Basbl AaHHbIX “MHGopMaUmMoHHbIe kKapTel oT4eTos o HUOKP” (UK} u
“YyeTtHble KapThi 3aluileHHbIX auccepTaumin? (YKA), Ha 01.01.20038 r. co-
Aepxkatime ceefenus o 7103 oryerax un 7639 guccepraumsx.

B ka4yecTRe KpUTepUs OLLEHKU UCMNONbL30BaH paspaboTaHHbI B VH-
CTUTYTE KnaccudukaTop akryansHbiX Npodnem Hay4HO-TeXHONOTMYeCKo-
o passuTMa cTpaHbl (Aanee — Knaccuduxartop). B peaynsTtaTte aHanuaa
Knaccudukaropa ycTaHOBNEHO, 4TO PELLIEHUE 3a[a4 XMMUYECKOro KoM~
fiekca 3akiovasTes B NPOREOEHUA MCCNeaoBaHuii no 23 akryanbHLIM
TEMATUHECKUM HArnpasieHnam 5 NMPUOPUTETHBIX npoﬁnem noa yCJ'!C‘B'_HbP
MU HazBaHUaMK “Hoeole maTepuanst”, “BroakTieHble coeauHeHus”, “ba-
30Bble npousBoacTea”’, "Hedtexumusa” n “Skonorua”.

B aBTOoMaTU3nMpoBaHHhbix 6asax AaHHbix MK 1 YK, ¢ noMOLUbIO MEHIO-
OPUEHTUPOBaHHOW NOUCKOBOW CUCTEMBI [119 XPaHeHWH 1 nowcka nHdop-
matmn CDS/ISIS/M/ nposeneH oT6op AOKYMEHTOB No xumun ¢ 1994-
2002 rr. (1161 1 656 AOKYMEHTOB, YTO COCTABNAET COOTBETCTREHHO 16,3
1 8,6 % obLiero yicna 0OKYMEHTOB B Bazax). YCTaHoBNeHO, YT0 OBe Tpe-
™M MatepuanoB BuiGopkn (742 HAOKP 1 467 auccepraumii) nocesue-
Hbl PELLUEHUIO aKTYabHbIX BONPOCOR XMMUYECKOW HayKu, B TO BPEeMS Kak
OCTaBLUAACA TPETbL — CMEXKHLIX C Hell oBnacTel 3Hanms (MeTanyprs,
MefuLMHa, BUONOrsS, CeNbCKOe X03RNCTBO, CTPOUTENLHBLIC MATePUalbl 1
ap.). OBHapyXeHHbII GakT, YCAOBHO HA3BAHHLIN MPUHLMNOM “CMEXHOTO
COOTBETCTBUA", OBYCNOBNEH MHOTOACNEKTHLIM PYBPULIMPOBAEHUEM, NP~
HATLIM NpY 06paBoTke AOKYMEHTOS. _

HauBorblige KONMYECTBO Hay4Hbix paboT (puc. 1), kak HUOKP, Tak
gvccepraunia, nposeaeHo no npotnevam: “Hoeule matepransi” (55,2-57,5 %)
1 “BuoaktueHele sellectea” (16-20 %). “Bagoesie npoussoacTea”; “Hed-
Texumps” (6-11 %) 3aHMMaloT COOTBETCTEEHHO TPEThE W YETBEDTO. MEGCTA.
Jons HayuHbix paboT No aKonor HanMeHbLLas (6,2-7 %), BcnegcTsme Hero
npuopuTeTHas npobnema “3Konorna’ HaXoauTCd Ha NATOM MecTe.,

Bonbluasa 4acTs HayydHbLIX MCCNeaoBaHnil NOCEALLIEHa TEOPETUYaC-
KM paspaboTtkam. Tak, YeTBepTh BCEX UMEIOWIMXCA TPYLOB NpuHaane-
KUT TEMATUHECKOMY HanpasaeHuio “ViayieHue sakoHoMmepHoCTen haso-
BEIX N XMMWYECKUX NPEBRALLEeHWA NPY CUHTE3E NEBECTHLIX U HOBLIX CO-
eauHeHnA 1 Matepuanos”. B cpeaHemM Ha oaHY AOKTOPCKYIO NPUXOANUT-
CH 5 KaHAWpATCKMX AUCCEepPTaLWiA, YTO COrnacyeTes ¢ OBLEenpUHATEIMK
OUEHKAMUWU W CBUOETENLCTBYET O XOPOWEeM Hay4yHOM YPOBHE NpOBOaM-
MbIX UCCNEN0BaHWA.
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MpuknagHsie UCCNeno-
BaHUS PasBUTH B MEHbILEn
crenedn. OgHako gocTartoyHo
BblCOKaAs A0ns BHEOPEeHHbIX
paspatoTok (34 %) yka3blBa-
eT Ha 3aWHTEepeCcOBaHHOCTb
NPOM3BOACTBEHHUKOB B KOHEY-
HbiX peay/sTarax Hay4HoW Npo-
aykuan. Ona Takux npuopu-
TeTHLIX Npobnem, Kak: “Buoak-
TMBHbIE BellecTsa" 1 "IKono-
A" — [ONa BHEAPEeHHbIX pas-
paBoToK CyL|ecTBEHHO BO3pa-
cTaeT go 45 1 64 % CooTBET-
CTBREHHO. HecmoTpa Ha OTHO-
CUTENBHYK MANOYGINEHHOCTD,
npukiagHble UccnenoBaHua
OTHOCATCH K 3Ha4YumbkiM ony
pasBUTUA XUMKYECKOW npo-
MBILLNEeHHOCTM, B YACTHOCTIK, W
pasannuHblX OTpacneil aKoHOo-
MUKW, B Lenom. JocTartodHo
NpUBECTY cCReayloLme nNpume-
pbi: UMMYHOCTUMYNSTOP 61o-
cnactiniH, nonudmnToBoe Mac-
N0 KbizbinMa, TabneTku pysm-
MIH, MECTHO-ZHECTETUK Ka3Ka-
WH, OBYBHOW KNen anbyHnT, ax-
TUKOPDO3MOHHANA Kpacka hax-
Kop, hymuraHT pochu ano- &
MWHWS, OrHE3AULATHLIA Nponv- @)
TOYHbLIA cocTae MC-34, Mo- =
OynbHas YCTaHOBKA No pere-
Hepauwuu nnartvHbl, docdar-
Hbie yaobperns, docdop- u
HaTpucodepxalline HeopraHu4eckmue Matepuasb!, B TOM Y4UCNe MHrubu-
TOPbL! KOPPO3WK, aAcopbeHThl, KATaNU3aTopbl, Kepamika, M30NALMOHHbIE
Marepuankl, a Takxke MHoroe ppyroe. OTpagHo OTMETUTE POCT UCCEeno-
BAHWIA N0 BOBNEYEHUIO B NepepadoTky 0TX0A0B PasfindHbIX Npon3BoacTs
1 OOCTYNHOTrO MUHEpanbHoro cohipka KazaxcraHa. ManayansHaa npakrn-
HeckKads HanpagrNeHHOCTL GﬂOCOﬁCTEY@T HE TONBLKO NOBLILLEeHWID PeHTa-
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BenLHOCTH NpousBoacTBa W CHUXKEHWID CEBeCTOUMOCTY NPOLYKLAN,
HO 1, 47O Hema.nosaxHq, CYLIECTBEHHO YAY4LaeT 9KONormyeckyio ob-

 O6lumpHa “recrpadud” BbiNONHEHNA 0TOBPAHHbBIX HayuHO-UCCneno-
_Batensckux pabor — 19 ropoaos U3 pasniitblx pervoHos KazaxcraHa.
OfHAKO OCHOBHbIE Hay4HbIE VCCTIe/I0BaHMS M0 XUMUI COCPEAATONEHD! B
Tpex ropogaax — Anmartel, Kaparamae, LLsivkeHTe, B ToMm wucne bonee 80 % —
B I0KHOV CTONNLE.

B npoBeaeHMY HayuHbiX UCCNELOBAHWA yHacTeoBanm 67 opradvaa-
unii-ucnonnurenei (HAW — 42, HAW npw Bysax — 42, syasl — 12,5, npep-
npuatua — 4,5 %). Begyuwwmmi opranusauusaMi, BeinonHuewmnmMi 80 %
BCEX MCCAENoBaHUM Mo XUMWK, 9BRAAI0TCH: VIHCTUTYT XMMUYEGKUX HayK
um. A. B, Bektypoga (17,4 %), LleHTp hUsHKo-XMMWYECKMX METOO0B aHa-
nvza npy KasHY (17,6 %), MHcTuTyT npobnem ropenms npu KasHY (17,4 %),
WAHeTTyT oprasuyeckoro karanusa v anekTpoxuMmun um, . B. Cokonk-
ckoro (9,4 %), HWW HOBBIX XUMUHECKUX TEXHONOMMIA U MaTepuasos fnpu
KasHY (6,2 %), Muctutyt apradndeckoro cuHiesa u yriexumin (3,9 %),
Kazaxckuia HaLLHOHaﬂ_bﬂ kil YHUBEPCUTET UM, ank-Dapabu (3,6 %), MHCTU-
TYT uToxmumun (2,8 %), HAW xiummyecknx TEXHONOTAN W APOMBILLASHHO
axkonoruy (2,4 %).

B pacomartpusaemblil nepuop auHamuka pacnpenenekua HUP o
XUMUKW OTHNYEETCH HERPaBHOMEPHOCTLIO (puc. 2).

o 1999 r. NPOUCXOANT OTHOCUTENBHO CTABUILHLIA POCT HayYHOM
aKTUBHOCTW, BCIMIECK KOTOPOH Npuxoantes Ha 1997-1998 1 1999 rr. ana
HWOKP n avccepraumii COOTBETCTBEHHO, NOCNE HEro HabAIAaeTCs He-
KOTOPOE OcnabneHne UHTEPECA YHeHbIX K POBEABHUIO Hay4HbIX UCChe-
A0BaHWA, 0B0BIWEHHbIX Kak B OTYETaX, Tak 1 B avuccepratysax.

BLINOAHEHHbLIE CTATUCTUHECKUA U TEMATUYECKUIA aHanuasl HUOKP
1 AMccepTaumii N0 XUMAK 1 XUMUHECKON TEXHONOTMU NO3BONWIN Bhis-
BUTL Cnegyioliue nepenekTmBHbie Harpasnesns NConenosaHui, Heobxao-
AVMbie IS YCeLUHON peanu3alii rocyaapcTBEHHOR HayuHO-TEXHUYEC-
KOW NOAWNTUKIA:

— MPOADIIKEHWE nccnegosannii no YKE3aHHbIM BLILLE NATW akTyank-
HBIM poOeman; 0coBoe BHUMaNWE Npu 9TOM CHEAyeT yAesrsiTh pelue-
HUI BOTMPOCOB SKOMOMMYECKoW Be30nNacHOCTU XUMUHECKIX NPOU3IBOLCTE
¥ PasBUTMIO HEDTeXMMUYECKOI OTpacny, HaydHoe 0BecneusHme KOTOPbLIX
MUHUManbHO (6-11 %);

— BOBJieYeHue B NepepaboTky 0TX0/108B pas/nyHbIX NPOW3BOOCTE U
BOCTYNHOro chipbsa PK;

— kapavHanbHas NeEpeopueHTaums NccnefoBaHil 0T TEOPETUHECKNUX
K NpUKnafHeiv; BLICOKES YCPeaHeHHas 0oNs BHEANEHHbIX pazpaBoTok (34 %)
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[I03BOASET HAAEeATbCH Ha
3auHTEPECOBaHHOCTh npo-
M3BOACTBEHHUKOB;

— pasgpabotka M
pHeapeHue uHdopmMaum-
OHHbBIX TEXHONOM WA 115 O~
TUuMM3aLMK ynpagneHns
TexHonorudeckmMu npo-
ueccami.

Takum 06pasomMm, cTa-
TUCTUYECKad N TemaTu-
yeckaq xapakrepucTuka
Hay{HO-uccneaoeaTense-
X paboT fo xummy, Npo-
pepeHHas Ha base GoHAa
HenyDAuKyembIx LoKyMeH-
ToB KazrocHTHW, noseo-
nseT coenats BbiBOM, 4TO
Hay4HbIe ¥ NPaKTUiecKne
uCCNefoBaHus No Xumimn
B KasaxcraHe passBuea-
IOTCH AOCTATOMHO yeneLl-
Ho. ViccneposaHua npo-
BOOATCH B COOTBETCTBWW
¢ akTyankHbIMKY TemaTu-
YeCKUMMW HarnpasrieHmnami,
DﬂpE}leneHHb{MM H& OCHO-
Be AWMPEKTUBHBIX, NPO-
FPaMMHbBIX, Hay4HbIX W
apyrux Aokymedtor, Bme-
CcTe ¢ Tem ana Bonee noi-
HOMD BOMAOLEHWH Hay4-
Hbix pazpaboTok B xXMU3Hb
neobxoanma zannTepe-
COBAHHOCTL He TONbKO
Hay_"-iHle, HO 1 Nponason-
CTBEHHbIX, @ TRKXE NPasu-
TENLCTBEHHbLIX CTPYKTYP K
PEUIEHWIO HACYLUHbIX 3a-
Aaq, CTOALKMX nepen Xu-
MUYECKOW HaYKOIA.
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XUMUAMBIK KELWEHHIH, FeINbIMW KaMTaMachkis eTinyid Baranay makcaTeiiaa 1994-2002 nok.
apanbifeiHiarkl (F3TKXK Typans ecentep med gucceptauvsnap) KasmemFTAM xapua-
naHbanTeli KyxaTTap kopsl TangavraH. Pecnybnukana xyprizinin xatkau seprreynepain
Heriari TakuIpLInTLI BafsTTaps!, xeTekwi yieivaap, F3X xeingap 60fbiHWa opbiHaany
HeHe BeniHy "reorpaduAck!” aHbKTaMFaH. XMMUA CANACHIHAAME MEMNCKETTIK FhllbiMi-
TeXHUKaNbIK cagcaTThl TabLICTLl Xy3ere acbipy YWwin kaxeTTi, Bonawassl 6ap aepTrey
BarbiTTapsl aHbIKTANFaH,

Tyningi ceapep: xapuananbaiiTeid Kykattap, F3TKXK Typarnsl ecentep, ancceprauma-
nap, XMMUSTIBIK KELUEH, FoiftbIMU KamMTaMacs3 eTy.

The collection of KazgosINTI documents not subject to publication (R&D reports and
dissertations) for the period of 1994-2002 was analysed with the aim of assessment of
scientific support of a chemical complex. The main thematic trends of research carried
out in the republic, leading organizations, “the georgaphy" of execution and distribution of
research work by years are revealed. The perspective trends of research necessary
for successful realization of state scientific and technical policy in the field of chemistry
are determined,

Key words: documents not subject to publication, reports on R&D, dissertations, chem-
ical complex, scientific support.

Appec: 4800096, r. Anmatbl, yn. borerbain bateipa, 221
KasroclHTU i

Ten.: (3272)54-78-02

dakc: (3272)54-70-59

E-mail: dir@inti.kz

Y/IK 661.68: 339.13 MPHTI161.31.47, 61.01.14

MAPKETUHI KPEMHMEBOTO PbIHKA

C. K. BaiinazapoBa, C. C. M6paes, K. C. Kaz6ekos,
H. K. KemunHbaes, A. A. Maenos,
4. K. CyneeB, 0.T.H., K. B. TeiHbIUTHIKGAEB, [1.T.H.

Kazaxckuil HaUmoHanbHbI TeXHUYeCKUi YHUBEDCOUTET
) um. K. M. Cartnaeea

MUPOBOM KPEMHUEBbIA PHIHOK — OfIMH U3 CamMbix MONOABIX TOBAP-
HbIX PBIHKOB, Ha KOTOPOM NPUCYTCTBYET HEBOMLLLIOE KONMHECTBO YHACTHN-
KOB, r/1aBHLIM 06PAZ0M U3 BbICOKOPa3BMTLIX CTPaH. Ero oTnnyaioT BuiCo-
k‘an cTeneéHs MoHONoONM3auuny, pacryulas ﬂDTpeﬁHUCTb B MHBECTULIWMHX,
C noaBneHUemM HOBbIX YHaCTHUKOR, OCOBEHHO TakKx, Kak Kutaid, cTpans Oro-
BoCTOUHOR A3un, KOHKYPEHLWA Ha HeMm oBocTpsaeTcs.

KpemMHUERIA PbiHOK YYBCTBUTENEH K COCTORHWIO MUPOEBOH SKOHOMM-
k1 (puc, 1), Tak KaKk noTpebutensmy KpeMHUEBOR NPOAYKLU ABNAIOTCH
MHOIME ee oTpac/iv: NpaAMble — MeTannypryeckan (B OCHOBHOM aniomu-
HUBRas), XMMUYECKas, JNEKTPOHHAA NPOMBILLNEHHOCTE U COMHEYHAs SHep-
FETUKA W KOCEEHHbIE — aBTOMOBINE-, CAMOJIETO- U PAKETOCTPOEHKE,

B 2001 r. Habmogancs peskuil cnaj B KPEMHWEBOW oTpacnu Bo
BCEM MUPE, KOTOPLIK Obin 0BYCNOBAEH He CHUKeHMEM 0OBLEKTUBHOW No-
TPeBHOCTU B KPEMHUMEBOI NPOAYKUMY, & 0DLLMM Crafom MUPOBOI 3Ko-
HOMUKKM, Pesko ymenslinncs muposoin BBIM v BBl c1pan — 0CHOBHBLIX
YHACTHUKOB KpemHuesoro peiHka (CLUA, HnoHua u Fepmanug). MNpouso-
Wen cnag 1 8 oTpacnax-noTpetuTensax KPEMHUEBOW NPOMBILIEHHOCTH —
B 2001 r. NponaeoACTEC pAhUHUPOBAHHOTO ANIOMUHWS YMEHbLLNIOCH Ha
6 %, a NONYNPOBOAHUKOBbLIX NPUBOPOE — Ha 31 %. 37O NPUBENQ K CHUKE-
Huio B 2001 r. mMwpoBoro cnpoca Ha kpemMiui Ha 5,2 % un cnpoca B CLUA,
ANOHWUW 1 Mepmanun, B peaynbrarte yMeHbLIWIOCh NMPOU3BOLCTRO TeX-
HUMECKOTO, NOANKPUCTANNMYECKOTO U MOHOKPUCTANNMHECKOIO KDEMHMS!.
Habniopaercs nonHas Koppensaumna Mexay COCTOSHUEM MUPOBOA 3KOHO-
MUKW 4 HALMOHAIbHBIX SKOHOMWK HAUBOmNEe pasBUThIX CTPaH C YDPOBHEM

NPOUSBOACTBA N NOTPEBACHNA BCEX COPTOB KPEMHUSI.

B HacTosiuee BpeMs COCTOSHME MUPOBOW SKOHOMIKY CTaBunAVam-
-’Msamcb, B Hnuxalilvie HEeCKONLKO NeT NPOrHO3MPYeTCH CYLUeCTBEH-
HBI POCT Gnpoca Ha TEXHUHECKYIO KPEMHUERYIO NPOAYKUMIO 1 HABIO-
HEETCs pocT LeH Ha kpemHuia (o gaqHeiM US Geological Survey, Mineral
Commodifty Summaries, January 2002) (taén.1, 2).
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Tabrnuya 1

S MpOM3IBOACTBO KPEMHMUA MO CTpaHam
(MeTannypruyeckue copTa, coaepianue
1040 KpeMHWA He Bonee 99,5 %), Thic. T
CTpaHa ’2900 r./ 2001 r.|2002 r [2003 .
b INED CLUA 367 281 261 250
g < Bpaaunua 202 213 217 230
L. 1000 - KaHana 66 66 66 70
3 8 Kutan g10 1073 1270 1600
& & Dpanyns 145 132 140 100
O 980 Mcnanavs 46 46 73 73
MHansa 39 33 34 24
KazaxcTad 78 95 83 83
960 Hopserus 397 3a1 390 350
y Monekwa 47 47 39 31
Pocousa 463 449 490 480
940 Crnogaxna 46 33 28 30
{OxHaa Adppiia o8 10 o 110
: : 3 WMenanus 55 55 55 60
2000 2001 2002 2003 2004 Yrplsa 240 i 210 270
rogst © Bedecyzna 39 39 38 58
Apyrve cTpaHbl 21 208 214 210
Puc. 1. Mokazatenn MUPOBOI SKOHOMUKU: B — OBLIEMAPOBON CNPOC Ha KpeM- Beero 3510 3540 3720 4000

HWW (BUOMMBIA), Telc. T, @ — pocT Muposcro BBI, %. A — pocT MMPOBORA TOPros-
nn, %; @ pOCT NPOM3BOACTBA PAMUHUPOBAHHOIO anloMUKKS, %; k — pocT npo-
Y3BOACTBA NONYNPOBOAHWKOBLIX NPMBoPOs, ed. usm. — 10 % CTRYKTYpa cnpoca ¥ NPeANIoXeHUs Ha MUPOBOM PbIHKE TeXHUYECKOro
KPEMHMS, BKMIQYas MeTannypruveckue copra
(copepxanne Kpemuua He bonee 99,5 %), Thic, T

Tabniuya 2

B 2003 r. NnocTaBky TEXHUMECKOTO KPEeMHUS yBenuyunues Ha 3 %,
crnpoc Ha Hero — Ha 3,4% (71abn. 3). MNpwn stoMm B Dnukadwne 5 ner

MPOrHO3WPYETCs POCT POWM3BOACTBA KPEMHUS BCEX COPTOB HA YDOBHE I 2000 . , 2001 . J 2002 r } 2003 r.
6 % B ron (www.roskil.com/reports/silicon, 26.02.2004).

B 32BMCMMOCTU OT NPUMEHEHMS KPEMHWIA PasflenseTcs Ha TEXHU- Cnpogc, o6wemMnpoBoil 1035 981 1011 1045
HECKMIA KDEMHUIA MeTannypruiyeckoro copta (60 % MUPOBOro NPOU3BOA- E‘égg”iaﬂ - ggg ggg 3% 3%
cTBa, copra 5-5-3 n 4-4-1, undphbl NOKASLIEAIOT COABPXKAHNE B AECATHIX 'ﬁhénﬁs p 186 184 189 191
[onsx npouetta Fe, Al, Ca), KOTOPLIA UCNONL3YETCA B METANNYPrdHecKoi Aaus™ 59 56 73 -
NPOMbBILLIEHHOCTY (rNaBHbiM 06pa3oM B NPOW3BOACTBE ANOMUHMA) 1 Mpouve cTpatbl 108 110 122 203**
xumudeckoro copra (40 % MUpOBOro NPoU3BOACTEA, CopT 4-2-1), KOTO- MNocTasku o6uemupoenie 1066 984 1032 1063
PBIA UCHONbAYEeTCS 0118 NPOV3BOACTEA NOJYNPOBOAHWUKOBOTO KREMHWA 1 lNpoW3eoacTeo B zanafHuix cTpaHax 782 688 690 723
CUSMKOHOBLIX MATEPUANOB. 3"9“."“ M3 Kuran 257 257 308 325

LLeHa TEeXHIYECKOT0 KPEMHMS G YUCTOTON 96,0-99,0 % HA MUPOBOM e Focow . 3 = &
peiHke cocTaenaeT okono 1000 gos. /1, Torpa kak TexHUYecKuid KpemMHui % Bed viieta FiHoHI.

¢ uvcTaron 89,99 % ouenmsaercs yxe ot 20 Teic. A0N./T 80 60 Thic. 4oA./T * Biriouas aamarokue CTPAHE 683 SnoHm,
(no pnauHbim BUKIK, 2008. - Ne 93, Ne 107, Ne 112) (tabn. 4-5).
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Tabruya 4

r.
mHua (C
y HMnNopT er nopr
kenopt PrEopiy cToNMOoCTL/0GLEM,
JKr
o = CTOWMOCTS, e
@ on.
% g_ f_) o obLem, T ThiC. O
— = E %‘ s:_). Crpaka 0w ae 8 /22,38
So I = b = Hun, 99.9 % 0 AR 73
P x R 8 & 4 080 / 4,66/ 120,€
:::{ g e =] b‘:i i?' % 56112 2 4 500,0 e 7 140,85
S @ 3 = 8 5 75/ 15900 / 4 g 92,4 %1 %
= o 5% 53 2 5 8 8 5 i y. o e 36 e /14 700,0 9,42/ 12,90
o) o e = o . © aHum [ 30 000 /1 39,
S8 8 ae =2F S8 g o . g 138 1900000f 43.62:/
o el = a ranu 1 &4
o Nl o S e Arasm = 462/ { G
& i @ r ;B 8 Anokns Kopes 388 / i s i 8
3 g s g Pecny6nuka Ko| 131/ 3030/ s 75
@ E g & famts I g ‘CE. k Hd-pnervtﬂ 120/ [ 80,0 183,53/ 60,38
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Tabnuya 8

PiiHok CLUA TEXHMU4RCKOro KPEMHUWA METannypruyeckMx COpTos, TbiC. T

LleHa (8 cpeaHem, uMnopTHas), AON/KF COASPMALLEIOCH KDEMHUA

KpemHueBsbli martepuan -
1997 [ 1998 [1999 . [ 2000 r. [ 2001 r.| 2002 - | 2003 ¢

Geppocunivumi, 50% 81 1,01 0,96 0,80 0.83 0,94 0,91 1.08
DeppocuiviMin, 75 % 51 0,88 0,79 0,74 0,78 0,70 0,72 0.99
TEXHUHECKNA KPEeMHWEA 1,51 1,35 1,18 1.14 1,11 1,17 1,34

QKOHOMMMECKW LIENeco0BpaaHo HanauTh MPOU3BOACTRO TeXHUYEC-
KOO KPEMHUWS MOBLILLEHHOW YUCTOTLl He MeHee 99,90 %. TexHnueckni
KPEMHWI NosblWeHHoR YueToTsl 99,99 % npounasoasT CLUA, Mepmanig,
Hopservs, AnoHus 1 pag Apyrux BEICOKOTEXHONOTAYHEIX CTPAH, B TOM YUCE
n Kutan.

Kpome 10r0, B Mupe HabmopaeTcs BypHLI POCT phIHKa NONYnNpo-
BOOHWMKOBOW KPEMHUEBOW MPOAYKLMW, CBAZAHHLIA C POCTOM NMPOWIBOL-
CTBa U3LenNnii MUKPO3NEKTPOHKKN, CONMHEYHoN DOTOaHEPTeTMKM, ONTO- W
CEHCOPHON SASKTPOHMKIA, Tak, PLIHOK ONTOINEKTROHHLIX NpUBOpoB BO3-
pacteT ¢ 38 mapa pon. (2002 r.) no 200 mnpg aon. (2010 r.),

B CLUA B 2001 r. TeXxHMYECKMA U NONYNPOBOSHWKOBLIA KPEMHWUA
NPOU3BOAUIICSH Ha 5 3aBoaax Tpema kKoMnaHuamu. OBLem Npons3eoacTea
oueHueanca B 300 MnH aon. TeXHUYECKMIA KPEMHMIA NPOVSBOANTCH Ha
4-x% 3aBogax Tpema komnaHuam. OCHOBHBIE NOTPEBUTENK TEeXHWYECKOrn
KPEMHWA — NPOUSBOLVTENN aNtOMUHUS, AaIIOMUHWUEBEIX CTINABOB WM XUMM-
Hyeckad NpoMbilLUAeHHOCTs. Ha Jomio noayrnpoBoAHMKOBOW NMpOMbILLTIEH-
HOCTH, KOTOPas U3raTOBAARET YANbL NG KOMMLKITEPROE U3 BbICOKOUNCTOro
KPEMHUWS, NPUXOANTCS HECKONBKO NPOLEHTOR CNpoGa.

Bupumoe norpebnerdne kpemuna B CLUA B Teyenwe 1997-2000 rr.
cHU3UNOCHL Gonee Yem Ha 20 %. MNpu aTom J0ns Geppacunuums cokpa-
Tunace 4o 53 %, a TEeXHUUECKOro KPemMHUg — ysenuumnacs oo 47 %. [ns
BCEX KPEMHUEBLIX Martepuancs obluee cHukeHWe notpebnedus cocrta-
810 20 %, 470 OOBACHACTCS BLICOKON CTOUMOCTHIC OHEDIK, & TaKXKE B
CBS3W CO CHUKERNeM NPOM3BE0ACTaa CTaNM 3amenneHnem obiuero cnpoca
€O CTOPCOHbI XMMU4ECKOW NPOMBILLAEHHOCTY )19 KPEMHUAOPIaHUYECKNX
coeduHeHui (Tabn. 4, 5).

B KuTae kpeMHueBkie NPOW3BOACTBa Havyanw cospasateca B 1990 r.
B HacToalee Bpems HacyuTuiBaeTea 100 3aB000R, BEIMYCKAIOLLIMX TEXHN-
HECKWI1 KPEMHMA, 0OBEM NPOUSBOACTBA KOTOPOTO [OCTUraeT YeTBepTH
obilemupororo. MNpuiem 80 % MpoayKuim — MeETannypruieckmx copioe
W TONbKo 20 % MOXET MCNOML30BaTLCA B MOAYNPOROAHVKOREX T00W3-
BoACTBax. Oxupaetcs, 4To KuTaii k KOHLY TeKyLIero ecaTuneTs cra-
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HET OCHOBHbBIM MPOU3BOAMTENEM KDEMRIA 1 32lMeT BTopoe MecTo noc-
e CLUA. B 2002 r. Npoagka M TEXHUYECKoro KpemHus yuctorton 99,99 %
cocTasuna 24 T no ueHe 22,38 fon. /«r.

Poceun, Hallero Bawkanllero cocena, B 9ToM pAgy HeT W3-3a oT-
CYTCTBYS MPOUSBOACTBA TEXHUYECKOIO KPEMHUS HMCTOTOM 99,89 % n
phie. B Pocchy npov3BOAUTCS TEXHUYECKMIA KpemMHuit mapok KP1 (98 %
Si), KP0 (98,8 %) 1 KPOO (99.0 %) Ansi HALWMOHANBHON 9NEKTPOHHON Npo-
MBLILLAGHHOCTY Ha NpeanpuATysx Moo 1kckoro Xvkombutara, Hosacu-
Gupckoro 1 KpacHoApPCKoro nNeaynpoBOAHMKOBbIX 3ABON0S.

Ha 2002 r. oBuwmin 06beM NPOM3BOACTEA TEXHUYECKOra KPemMHWA
peex copTos coctaswn bonee 500 Toic. T, 8 Tom Yvcne 400 TwiC. T UCMOAL-
3YETCA B METANNYpruv Npy NPOM3BOACTRE CMJIABOB, 2 0CTaNLHON 00Lem
NPUMEHSAETCS NPV NPOU3BOACTRE MONYNPOBOAHWKOBLIX NPUBOPOs. Tex-
HUYECKUA KPEMHUA B OCHOBHOM NPOU3ROAAT HA BPaTCKOM aniaMmuHmne-
gom 3agoge (20 Thic. 1/r), AD “CYAST-Kpemunid-Ypan” (r. KameHck-Ypansck)
1 3A0 “KpemMHuiA® {r. MpxyTck) obuieit MolHOCTLI0 B0 Thic. T/, Bxoas-
e B “CYATI-XONnovHr”, — KPYNHERLWMA MUPOBOA NPONEBOANTEE KpEM-
HUA. ChipbeM CIYKaT KEapuuThl, gobhibaemble Ha YepeMLlaHCKOM KBap-
LATOBOM pyaHuke (Bypatua), Bxoadwem s rpynny CYASL. Obwem nobbi-
Yl KBAPLMTOR HA 3TOM MECTOPOXAeHWu, no ntoram 2002 r., cocraBun
tonee 230 Thic. T. OCHOBHas TRYAHOCTE — OTCYTCTENE BONBLLUNX 38MNaCOE
YMCTOIO KBapPLEBOro ChIpbA, NPUrogHOro ANnst NPOW3BOLCTRa NONYNpo-
BOAHWKOBOTO KPEMHUA.

Bosbluas 4acTb Npon3seaeHHoro B POCCHMM TEXHWUYECKOTO KPEMHNS —
Ha OBILYIo CYMMY CBbille B0 MK aon. — akcnoprtupyercs: 25 Tsic. T no-
cTaBnsoTes B orpadbl EC, Bonee 30 Thic. T — 8 CLUA. MNpuuem 8 CLUA Ha-
npaenseTca paduHUpoBaHtbIA KDEMHUIA OT E0MHCTBEHHOTD POCCUIACKOTO
npepnpuatus 3A0 "KpemHuin®, 8biNyCKawLWEro ero 8 paMkax JAonrocpoy-
HbIX KOHTPAKTOB. B LENax NOBkILLEHWA KOHKYPEHTOGMNOCOBHOCTI CROSH Npo-
OVKLMY OHO BHEAPWIO NONHLIA KOHTPONb TNPOLAYKUMK MO XMMUYECKOMY
COCTaBy, cepTiduUMposano ee no ctadgaptam MCO 9002; 94,

lMpouasogurenesm NonyrnpoBOAHWUKOBOW KPEMHUEBOH MPoAyKUnn
ABAAETCS [MOA0NECKUNA XMMUKO-METalNYprndeckuin sasog, (NMXM3), noct-
POBHHLIA B 1954 r. Ha cerogHAMWHWA AeHb 3TO eAUHCTBEHHbIN B CHI »
Poccum nocTasLwik NoNMKPUCTANNMYECKOro KPEMHUS!, & TaKKe MOHOKPH-
cTanamM4eckoro KpemH1a coNHevyHOoro kavyecrTsa. Bea npoaykling 3agona
npaxkimiecku akcnopTupyercs. MNponssonctsa 2 1/rog, NonukKpUcTannm-
HECKOIro KpemHa HegoCTaToMHE, NMoaToMY PoCChs 3aKynaeT KpemMHWiA 3a
pyGexom (Fepmanusg, CLLA, Kurai). Cervac B Poccun MMEIOTCH Npoek-
Thl N0 HapalMsaHuio MOLLHOCTER NPOU3BOLCTBA. KPEMHUA.
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B KpacHoapcke axuaaercd nyck NepBoro npoussoacTsa MoAUKpK-
CTANAMHECKOTO KPEMHUS Ha MOKYMHOM TPUXNOPCUiaHe, koTopslid byaer
nocTaensTees M3 Yconsa-Cubupckoro u Hoeouebokcapeka. Mnannpy-
©TCH AOCTMYL OBHEMOE NPOU3BOACTBA NOAUKPUCTA/UTAYECKOTO KPEMHIAS,
Nne3songdWwkmx nNoONHOCTLEHY 3arpy3nTb ,n,eﬁcmynom,me MOLWHOCTW NaQ
NpPOU3BOACTBY MOHOKPUCTAMIMYECKOTO Kpemuusa B JlntkapuHo, flo-
ponscke ¥ KpacHospceke. B 2004 r. cocTonTca BBEAEHUE NERBON ove-
peny 3aBoAa NoANKPUCTAIIMYECKOTC KPEMHNA NPOUSBOAUTENBHOCTLIO
120-150 7/r B 1. XKenesHoropcke. [1poekT npeaycmMaTpusaet Boinyck 1,20-
1,50 Thic. T NOAKKPUCTANNUYECKoro kpemtns, 0,70-0,80 Tolc. T MOHOKPUC-
TannM4eckoro kpemHua 1 nopsagka 5000 Teic. nNAacTUH. Mo MOLHOGTH
310 NPOW3BOACTEO ByAeT Ha 4-5-m MecTe B Mupe. PuHaHCKupoBaHue ooy-
wectensn MuHatom PD, Benyrcs akTyBHbIe Neperosopsl ¢ 6aHkamu, WH-
BECTOPamMK — He TOJILKO Mo Nony4yeHuIio KpeauToe, HO 1M Mo NpuBnevYeHuio
WMHBECTULMOHHLIX CPELCTB, B TOM Y4UCNe MHOCTPaHHbIX. KpacHoapckuii
3aB0[, CNPOEKTUPOBAH Ha NPOU3BOACTBO NONMKPEMHUSA U3 TRWUXOpCH-
naHa Ha 3asoge “Xumnpom” (r. Yeconbe-Cubupckoe), KOTOPhIA Ceryac rnpo-
cTauBaeT u3-3a OTCYTCTBUS CbipbA. MCcXogHbIM ChiPbeM Ons Npouasoa-
CTBA TPUXIIOPCUNAHA SENSETCH TEXHWHECKWIA KPEMHIIA, Boinyckaembii Mp-
KyTCKumM anioMuHmneBsivM 3asoaomM, 3A0 "Kpemunia” (r. LLlenexoso). Bes
npoaykims 3A0 “Kpemuuii” yxogut & Kurain n CLUA. Bece atv 3aBoabl
MO BLIMNYCKY TEXHUHBCKOrO KPEMHWS B KAHECTBE BOCCTAHOBUTENS UCMOTb-
3VIOT Mano30JbHLIE KAMEHHLIE YI/IM, KOTOPLIE 33BO3ATCH N3 Bpasunuu.

KazaxcraH He npegcraeneH B aToM BypPHO pa3BUBAIOLLEMCS CBKTC-
pe MUPOBOW AKOHOMKKW, HECMOTPS! HA OTKPbLIBAIOULMECS OFPOMHbIE MU-
posoid (CLUA, Anonws, Nepmandng, Bensrua) u permoHansHbiii (Kutai, Poc-
CWA) PLIHKWA KPEMHUEBOW NPOOYKLIAM,

KagaxcraHckue KBapueBbie MECTOROXIEHUS OTBeYalnT Tpebopa-
HUAM MO YACTOTE ¥ aneMeHTHoOMY cocTasy. o gaHHeiM M3MP, yTeepx-
OEHHbIE TOC3anacthl TaKMX KBaPUMTOB cocTaBnaioT Gonee 6,8 mnH T.

lNoMumMo noTepu AoCTyna K 3Ha4YUTENbHLIM GUHAHCOBLIM pecypcam,
KazaxcTtaH Bce fonblle OTCTAaeT OT MAPOBOTO HAYYHOIO 1 TEXHONOMMYEC-
KOTD YPOBHSA B 3TOW 06nacTy, Noatomy B pecnyGnvke HeoBxoamumMao pas-
BUBATL TEXHONOMMIO HAYKOEMKOIo NPoOU3BOLCTBAE TEXHWYECKOIo KRpemMmHus
NOBbILLEHHOW YACTOThI BNACTL 40 KpeMHMs “conHeuHoro kavectsa”. Ans
3TOro HeoBXxoaMMa rocyaapcTREHHan NOANEPXKKA, Kak B AnoHum, lepma-
Huwu, CLUA 1 ocobeHHo B KuTtae, roe KpeMHuesas npoMbILLNEHHOCTs onpe-
neneHa B kKavYecrTee MRPUOPUTETHOrO HanpasneHus DBSBHTMH HauWMoHanb-
HOW NPOMBILLIIIEHHOCTU.

Oprahnzaums oTe4ecTBeHHOTO NPOU3BOACTEE KPEMHUS MO3BOAUT
coafate B KagaxcraHe mMoLLHOe NpOWM3BOACTBEO, CrNocoBHOe, ¢ 0OHOM CTo-

24

bi, MOCTABAATb Ha MUPOBOM PHIHOK M3NEns C BLICOKUMU YARNbHBIMA
napameTpamu no KounypeHTo§noc:06Hou LeHe, 3aHA8 A0CTOMHOE MECTO
Ha MWUPOBOM pbiHke. C Apyrol CTOpoHbl, 370 AACT MMNYNLC dhopMmrpo-
saHWio COBCTBEHHOMO BHYTPEHHEro phiHka. MNoTpebHOCTb BHYTPEHHEro
pbIHKA B TEXHUHECKOM KDEMHUMN, 110 AaHHbIM MWT PK, cocrasnser Gonee
13 tuic. 7/roa. B paneHelilem BO3MOXHO Dyaet opraHnaosath nNpovs-

poH

BOACTEO COMHEYHbIX BNEMEHTOB Ha Gase COGCTBEHHbIX TEXHOMOTHH.

Kpome 9T0ro, cosfaHne KPeMHUEROrO NPOM3BOACTBA B CUIY €0
HaykéaMKQCTM ¥ BLICOKOTEXHONOIMYHOCTU NoBneYeT 3a coboi pasentre
[pyrux OoTpacnein NPOMBILNEHHOCTI — rOpHO0DLIBAIOWENH, MeTanyp-
FUHECKON, XMMWHECKON, GHEPreTUHeCKoR, aNeKTPOTEXHUYECKON, Nprubopo-
CTPONTENBLHOM.

‘OpraHuzaing B KazaxcraHe KpeMHUEBOTO NPOU3BOACTBA ABIAET-
Cfl TEXHWUHECKIW OCYLLECTBUMON, 0151 3TOr0 HEeT HUKAKMX NPUHLMNNANBHBIX

OrpaHnieHuiA.

Tasanit MOraps! KPEMHWATH 8NemiK HapsiFs! kaHe Kasaketad PecnybnukacbiHaa kpem-

HUiA BHAOIPICIH KYpY XONGapbl KapacTbipbiriFar
Ty#inai cesaep: KpEMHUN, TEXHUKANLIK KPEMHMWA, KREMHWIA HapbiFsl.

The worldwide market of the higher purity silicon and possibilily of its organization in our
republic is considered in this paper.
Key words: silicon, technical silican, silicon market.

Appec: 480013, r. Anmarsl, yn. Catnaesa, 22
KazHTY nm. K. 1. Catnaesa

Ten.: (3272)92-47-89
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PA3SPABOTKA TEXHONOIMM NEPEPABOTKW
AUCTUAREPHOIO WIAMA NPOU3BOACTBA COAb! s &

A. A. Anap6aes, n.T.H., L. M. Monga6ekor, [L.T.H.,
b. H. Ka6einbexosa, K.T.H., b. A. AnbmMaxaHos

HOsHo-KaszaxeTanckuld rocyaapcTBeHHbIA YHABEPCUTET
uMm. M, Ayeaoea

2, 4 — peaxkTopsl; 3 - HaNopHLIA Bak;

KCTUANEPHOTO WNama € NPUMEHEHH-
21 — emKocTi: 9 — seHTUnaTOp: 10 — BpbisraynosuTent; 11, 12 — abeopbepe;
16, 20 — Hacocw; 17 — HanopHe Gak; 18 — caHvmTapHas BawHa

B uenax coseplueHCTBOBaHMS NMpoLecca NonyYeHus cofbl paspa-
BoraHa De30TXoaHad, SKoNorMYecky Bes3onacHas 1 3KCHOMUYECKN Bbl-
roAHas TEXHONOruA ¢ oJQHOBpEMEeHHOM NepepaboTKOW namMa CoAo0Boro
NPpOW3IEOOCTEA HA UENMSBbLIS NPOAYKTH|. ,[],J‘Iﬂ YTOYHEeHWS OCHOBHBIX napa-
METPOB NPpouecca NPoBefeHL YKPyNHEHHO-Nab0paTOpHLIE NCHBITaHuA Ha
ycraHoske MBLL “Copa” (pycyHok). OCHOBHOM CTAAMEN TeXHONDM W dB-
NAeTcH PA3NOXKeHNe XNOPUaHLIX coeayie HWA Wwinama APOWIBOACTEA COALL
¢ nonyyeHuem ochaTos KanbUuns U CONAHONA KUCHOTbL.

Liinam (CaCl,, NaCl v 1. 4.) u3 wnaMoxpaHunaila nogaeTcs B cHop-
HUK 1 ¢ NnepeMeLlneaouUM yCTPORCTBOM, M3 KOTOROIro HEMNMpepLIBHO No-
CTYNaeT B peakTop 2, 0BOrpeBaemMbiil rnyxymM napom. B peakrop ciHo-
BPEMEeHHO M3 HanopHora baka 3 Hanpas/seTcs pocdopHas KMCRoTa ¢
KoHueHTpauuein 45 % H,PO,. B pesynetate Nponcxout pasnoxeHue
XNOPUAG Kanbliusa 1 Hatpus, ssaumogeiicTeme Ca(OH),, CaCO, c doc-
dhopHoi kKMenoToin npu Temnepatype 393-413 K. Bpems npebbizaHus
marepuanoe B peaktops 60-90 mud. B xoae npouecca 00pa3yiaTca mMo-

ACTBOM;

i KMCNoThl: 1 — cBOPHUK € NepemMeLLInBaoWLiim YCTRO

Puc. 1. TexHONOrMYecKkas cxema OnbITHOWM YCTaHOBKKM ANg nepepaboTku [

M~ -
P L
Hokansuuiidocdar ~ Ca(H,PO,),, moHoHaTpuiidocdar — NaH, PO, u xno- g T
puCTLid Bogopos,. MoHokanbumiidocdar v moHoHaTpuitdocdaT Hanpas- Es} 2
NSOTCH B peakTop 4, B KOTOPLIA NOCTynaeT ui ByHkepa 5 ussecTs 419 ? I
ocaxigeHus gocdata s Bupe avkansuuindgoodara ~ CaHPO,. O6paso- o Ly
BaHue aukansliniicpocdara nporekaet 30-40 MuH Npy TemiepaTvpe 313- o : \ .2
333 K, pH 5-6. MNynbna, cogepxallaa Ankanbuuiidhocdar 1 MoHoHaTpuin- -+ | ; > i
pocdart, naeT Ha GUIBTPEUMIO B UeHTpugpyry 6. Myrat nojaeTcs B eM- = ' | = 5z |
KOCThL 7 ¥ HanpaenseTcs B HanopHeii Gak 3 pana pasbasneHma 85 %-Hoi S gao@
GochopHoi KUCRoThl A0 KoHueHTpauuu 45 % H PO, @ocdart kansuns = “Eo} é‘ i
13 ByHkepa 8 uOeT Ha cylUKy. CKOpocTe ¢guabTpaumn docdara kansuns & .§. | =
340 kr/m?u, = e ©
L Uy —
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Bhigensiowmiics ras (xoposonopon u EOOSAHOWU nap) 4epes geH-
TUASTOP O HanpaBnseTcs B 6pLI3roynosnTens 10, nocne Yero ¢ Temnepa-
Typoit 298-303 K noctynaer B abecopbeps! 11, 12, rae npoucxoauT ero
OpOLLEH1e CHavana conaHov KUCIOTON, 3aTem Bogoi, CTeneHs abcop6-
unu HCI - 93,9 %. Mo Mepe HackILEHWs KUCNATsl 10 25-28 % HCI oTBO-
autca B c6opHurkm 13, 14 u nacocamu 15, 16 Nepeka4YnBasTCs 8 eMKOCTh
21, panee - noTpebuteno, YacTh KMCNOTH nepekaiuBaloT B HAMNOPHKIN
6ak 17 ans opoweHus abcopbepa 12. Wa abcopbepa ras noctynaer B
CaHuTapHyio GaluHio 18 ans ounctky no MNAK. OpotseHmne NPOBOAST cha-
Bo1 U3BECTKOBOI CycreHsuen (5 r/omé Ca(OH),), nopasaemoi u3 cbop-
HuKa 19 Hacocom 20,

B npouecce nepepaboTku pacxos, wnama coctasun 1000 kr. Mpwn
STOM nony+eHo 385 kr CaHPO,, conepxatero 41,3 % P,0, o6ui., 170 kr

4

NaH,PO,-6H,0, 510 kr 27,6 % HCI.

OrbiTHBIM NyTeM YCTaHOBAEHB! CleaYIoLLmMe rapameTphkl npouecca:
TemnepaTtypa pasnoxeHus LWnama (CaCl,, NaCl), K 393-413

MNpogonxurensHocTb npouecca, MnH 60-90
“KoHueHTpauua gocdopHoin knenots, % 45-85
pH pacteopa NaH, PO, 4-5
Crenenxs abcopbuunu xnoposoaopoaa, % 99,9
KOoHUeHTpaLms cosisiHol KueaoTst, % 26-28
Temneparypa o6paboTiu MOHOKansumiidocdara

M3BECTbI, K 313-333
Copepxanute PO, 5. B Avikansuniigocoare, % 41,3

Creflyer 0TMeTUTh, 410 NPEANOKEHHAs TEXHONOrUS NO3BONSIET fe-
pepabarbiBath Liam NPOU3BOACTEA COMlbl G TOMOLLLIO dpochopHaR KIc-
NOTbI Ha NPOAYKTHI HAPOAHOXO3ANCTBEHHOrO 3HAYEHMS. Hukaneuniicdoc-
daT kak ypobperue cooteeTcTyeT TpebosaHuam TY 6-17-765-84.

Copa eHaipiciHin gueTtrnnepnix wnamesiH BHABY TeXHONMOrUACaIH acay, Kakransau coga
SHAIPICIHIY OMCTUANepIK LnNanslkh a3 KangsiKTs! SHASYIIH FolllbIMA HEMEIH WOHE TexHoNo
PUACLIH M@cay apKelibl TaBUAM LnKisaTTel TMIMAI nafaanaty, XMoprypPamabl cyikiK Kan-
OpKTEl BonapipMay KeHe HapbIKTL! CYPAHLICTAPFA Caikes HaKTbl exiMal eHaipy wonaaps
Gepinrex.

TyitiHai ceapep: copa edaipici, copa SHAOIPICHIN, LUNaMLI, theothop KbIWKbILL, KATLWA
docdiaTTapbl, TY3 Kelllkkinsl,

The technology of slime processing of soda production consisting in attack of
slime chioride compounds by phosphoric acid with obtaining phosphates of
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calcium and hydrochloric acid is developed. Pilot tests on «Soda» plant are
o -xied out the technological process parameters are determmed._ _
Ke}' words' soda production, soda production stime, phospharic acid, calcium

phosphates, hydrochloric acid
| Appec: 486050, r. LsimkeHT, Np-T Tayke xaHa, 5
IOKIY um. M. Ayesoia
Ten.: (8252)53-98-22
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Mpegctaenser cobon repMeTUHHLIA COCYA, cocmnmmuﬁ 13 Kopnyca u
Kpbllek. Kpblllkn cogauHedsl ¢ Kopnycom peasboit. Mnbrmi anemenT pas-
[enseT rasosyto U KUOKOCTHYIO NonocTu. BmectumocTs 2,5 aM*(n), HomMu- |
HaneHoe pabovse paenedne 16 MlMa, makcumancHoe — 20 M[a.

Teneghon dna crnpasok: 54-79-53
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YK 678.7 MPHTI 61.59.29

TEPMOCTOWKME MOJIMMEPbI HA OCHOBE
n-KCUJIWNEHAMAMMHA

T. C. Abunsann, K.xH., B. A. Xy6arog, 0.xH., H. B. Bikau, k. x H..
K. A. Xy6aros, n.1.H., B. [l. KpaBtjoBa, 0.X.H.

HayuHo-uccnenosatensCkuii UHCTUTYT HOBLIX XUMUHECKUX TEXHONOMMIA
WU Matepuanos npw KasHY wm. ane-®Qapabu

MHETUTYT xumMuyeckmx Hayk um. A. B. Bektypoga

Hanwuuve HedTaHOTo chipks B PecnyBnuke Kasaxcran uveer 6oib-
wwe rnpeanocbinkk ons NPOWU3BOACTEBA PA3NMYHBIX nonMMepos. B Ha-
CTOdALLEE BPEMSH BHUMaHWE MccrlenoaaTeneﬁ HanpaerneHo Ha BO3MOX-
HOCTWU MCNONL30BAHNSA XUPHO-APOMATMHECKUX ONAMUHOB CUMMETPKY -
HOrQ CTPOEHWA ANA CUHTE3a TePMOCTOMKMX NONUMEPOs, Tak KaK BReae-
HWE apomMaTnyecKknx KOneL, B Uens NOJMMEPOB PESKO MNOBBLILUAET XecT-
KOCTb MaKPOMORAEKY/bl, TeMNEpPaTypy paamariyeHua U nnasneHmd. B pe-
3ynbTare CMHTEe3 N-KCuNuneHanamMmmnHa NpeacrasnseT ocobbli uHTepec
Aans uccneposaHung.

PaapaboratHas noa pykosonctsom akag,. b. B. Cysopoga peakuus
KaTanuTM4eckoro OKUCNUTEeNLHOro aMMOHONU3E N-, M-KCUIOAOB W UX Cve-
CW OTKPLIBAET LUMPOKME BO3MOXHOCTW ANA CMHTe3a Tepedrarno-, uso-
hTANOHUTPUIOB W X CMECK, KOTOPLIE ABASIOTCH MCXOAHBIM COBANHEHY -
EM NPK NOAYHEHUU N-, M-KCUNUABHOUAMWHOB, M3BECTHO, HTO nepcrex-
TBHOGCTH NOAUMEPHbLIX MaTePUaNoB ONPeAenseTcs MHOruMM dakTopa-
MW, OOHWM 13 rNaBHbIX ABASETCS AOCTYNHOCTE UCXOLAHBIX MOHOMEROR.

Paree B wkone akag. 4. B. Cokonkckoro nayseHbl 1 0BCYXaEHb
PE3YALTATEI THOAPUPOBAHUA AMHATPUAOE Tepe- U 1M30MbTanesoii KUCnoT
B MPUCYTCTBUM CKENETHbIX KAaTANM3aToOPOB HAa DCHOBE HUKENS M Kobasb-
Ta. Viccnenosanvs 1o ruapupoBaHun0 AUHUTPUAOSE NPOBOANIUCH B CTA-
TUHECKUX YCROBUSX, W PAacXol BOAOPOAa KOHTPONVPOBANCSH NO NaLEHMI0
AaBNeHns BOAOPOAa B CUCTEME BO BPALLAIOLEMCS aBTOKIABe B UHTep-
Bane gasnenuit 5,0-14,0 MlMa n Temnepatype 120-160°C. Beixog n- v
M-KCununeHgunamMmHos coctaensn 90-92 %,

B naBopatopun Hedrexummnieckoro curTesa nonumepos MHCTUTY-
Ta xumnHeckux Hayk um. A. b. bektyposa (MXH) paspabotaHbl onmvmans-
Hble YCNoBuA Nonydeduns TepedranoHuTpuna (n-auHntpuna TepedTane-
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ACHOTHE) M3 N-KCusiona Ha BAHAAWFA-OKCWAHLIX KaTanuaaropax, Mo-
Bﬂ“m ] AHHBIX Jo6aBKaMy OKCMAOB HEKOTOPbLIX METANNOB IV v VI rpynn
'ﬂﬂ@fauﬁpﬁcmﬁ CUCTEMbI, NMPUMEHEHWE KOTOPLIX NO3BONGET nonyvate
Egsn%q:n c at;txo,uom £o 80 % w npouasoguTensHocTsio Ao 70T ¢ 1n

"m“gs;f[ﬂpﬁozux XUMUUEBCKIAX TEXHOMOTWIA 1 maTepuance paapaboTan
c;wcoﬁ RONYHEHS N-KCUMAGHONAMUHE G KOJIMMECTBEHHBIM BHIXOAOM, HTO
ABMNOCH OCHOBAHNEM NS MpoBeaeHNs PaboT Mo CUHTE3Y HOBbIX NOA-
aﬂer:tﬁgiﬂﬁEheruMaMMH CUHTE3UPOBASN KaTanT{eckum BOCCTAHOR-
nenvem TepedTancHUTpUNa, KOTOpbIA BObi NPeAcTaBNeH CoTpyoHUKaMuy
Ua*ﬁhﬁéﬁpmu HEQTEXMMIHECKOrD CUHTE3A leH. Migporexdmsaliva teped-
TANOHMTPUAA MPOBOANNACE HA KUHETMUECKOW YCTAHOBKE BbICOKOrO AaBne-
HUsL, MIO3BONAIOLLEN KOHTPONMPOBATL PACX0A BOAOPOAS B ANHULY BpEME-
Hy. B kayecTBE KaTanm3aTtopoB MCMoNb30BANMCH npomo‘rwpoagHHb—te K_a-
TAanuU3aTopHLIe Cnnaesl Ha OCHOBE HuKens PeHea n3 crilasa Ni-Al = 1:1.
Karany3aropkl FOTOBWIMCE NO M3BRECTHOW MEeToAuke M B3BelMBaNnCh
ryapocTaTiiecky. [1poLece rugpuposaHina NPOBOAMIGCH A0 NPeKpalle-
HWAS NOrNOLEeHUs BOAOPOAA 13 rasoBoi ¢asbl.

JluteparypHbie AaHHbIE N0 rMAPUPOBaHUID anidatu4eckux, apoma-
TUYBCKUX HUTPUAOR WM AUHWUTPWUIIOB CBUAETENLCTBYIOT O TOM, HTO 3Ha4Yn-
TenkLHOE BAMSHWE HA OaHHLIA NpoUecc OKasbiBaeT npupoga pacTeopu-
Tens, npuiem nydllive pesynbTarbl A0CTUrAIOTCs B Cly4ae ucnosb3osa-
Hua anudatieckdx CrpToBR B NPUCYTCTBMKY aMmMiUaka,

CpaBHUTE/bHBIE PE3YIbTATbI TMAPUPOBaHUA TepedTanoHnTpuia oo
n-KCHAWNeHAWaAMMWHA NOKA3LIBAIOT, YTO 8aKTUBHOCTE W CEMEKTUBHOCTE MC-
CAenoBaHHLIX KaTanu3aTopos B OTHOLMEHMW NPEBPaLLEHna N=C-CH,-C=N
B H,N-CH,-C H,-CH,-NH,rpw P, = 4,0 Ma 1 60 °C nossiluaeTcs B paay
Ni, < Ni —Ti_ (3% Ti) < Ni-Nb__(5 % NDb). AKTUBHOCTb 1 CTAGUILHOCTL
Ni =Ti_w Ni-Nb_, katanusatopos 8 3-5 pas sbiwe, Hem Ni, (PUCYHOK).
XapakTepHo/i 0COBeHHOCTBIO KMHETUKX MMAPUPOBAHNS TepedTanoHnT-
PUNA Ha U3YHeHHbLIX KATANN3ATOPAaX B CNUPTAX SBNSETCH NOCTOAHHOE U
A0BONLHO 3HAYUTENLHOE (MPU BONbLUKMX HAYANbHLIX CKOPOCTAX) CHUXE-
HWE CKOpOCTU peakuuy B TeueHue BCero oneita. MNpw 3ToM nornowaet-
€l PACCHUTAHHOE KONWYeCTRO Boacpana. Dopma KUHETUHECKMX KPUBbIX
XapakTepHa A8 peakumii, NpoTeKaloLmx Co 3Ha4UTeNnsHoi aacopbunen
NPpOOyKTOB peakuuu.

Mayuennbie PAcTBOPUTENW NO YMEHLLWEHWIO CKOPOCTH peakunu
pacnonaraoTes B CredyoWMin psa: MeTadon + ammuak > araHon +
+aMmMmuak > nponadon + aMmMuak = u3onponanon + ammuak > byra-
HOM + aMmumax. :
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MapuposaKue TepemTanoHnTPUNa Ha PasnuyHbIX KaTanusartopax B ammuay-
HOM meTtaHone (HuTpun :ammwmak = 1:3; g _= 0,56r; Ay =1000 cm’;

4,0 Ma; 60°C); 1~ Ni.; 2 — Ni-Ti_; 3 — Ni-Nb,_~

lFupporeHuzauus TepedTanoHUTPUIa B HU3WKUX anadariyeckix
CAMPTax MPONCXOAUT MPW COOTHOLLIEHWW HuTpua:amMuak = 1:3 Buixoq
n-KeununesaMammba coctasnaet Ha Ni_, 71-75 %, na Ni-Ti_ un Ni-Nb_ ka-
Tanusatopax - 90-92 % u 96-97 % cOOTBETCTBEHHO.

CocTas v CTpyKTYpa N-KCuuneHanamuHa naeHTnguimposads no
AAHHLIM BAEMEHTHOFD aHannaa, Temnepartype nnasneHusa n UK cnekrpam;

— Halaero, %: C 70,26; H 8,84; N 19,92 C.H N,

— BblHKMcneHo, %: C 70.60; H 8,09; N 20,57

B nabopatopum HedTexuMMHECKOI 0 cuHTE3a nonumepos UXH
nm. A, B. BekTyposa nony4eHsl HOBLIE NONUANKaHUMWUOLI HA OCHOBE N-KCW-
wmnerpghamuHa. B pesynbrarte uccneposatiig paspabataHsl:

s TexHONOrs CUHTE3a N-KCUMNEHANAMAHA Ha CKeNETHOM HIMKENb-
HuobuesomM (2,0-5.0 Nb, mac. %) katanusatope nytem XNAKOGDABHOM O
ruapupoBaHns TepedTancHuTpuna (N-auHuTpuna TepedTancsoi Kuc-
NOThI) G BLIXOAOM LENeBoro npogykra 96-98 %. Mmaporenuzauvio Te-
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TanOHUTPUNA NPOBOAVAM HA KUHETWHECKON YCTAHOBKE BLICOKOro
o enua (KYB[) B 13062pHO-N3OTEPMUHECKOM PEXMME. Peakropom
VAT KaTanuTUHeckas "yTka”, BeINONHEHHasn U3 HepXaseloLen ctany,
aﬁw&"wo cmi i 1000 cM®, YMCNo OOHOCTOPOHHWUX KadsaHun — 600-
?00@?13’;:491"‘6% pefeTtcs B cpene Huswmx anmdarnyeckux cnuptos (C, -
c,)e NPUCYTCTBUM aMMUaKd (HuTpun:ammuak — 1:3) npw Temneparype
45-,_1()9?0 u pasneHy sogopoda 2,0-6,0 Mla, KonuiecTso katannsaro-
pa - 10-30 % Beca TepedrancruTpuna. Katanusarop crabune s Teve-

a- 10
e 2

3-x LMKA0BE. HapaboTaHbl ONbITHLIE NapTuM N-KeunureHamammHa.
[puopuTeT cnocoba NoATEepKAeH Bbloadelr MpefBapuTebHoro
natenTa PecnyGnukun Kasaxcran Ne 12730 «Criocof nony4eHus n-kevnu-
nexauamuHar ot 06.12.2002 (bion. 2003, Ne 2).
' ‘o [TOflyHEHUE TEPMOCTOMKIX o/Mepos. TNonuankainmMiibl CUHTe-
aupoBany npu B3aMMOOENCTENK N-KCUNWIEHAMAMMHA C OUMaHTMApK-
aamu TPULMKNOABLEHTETPAaKaPhoHOBBIX KUCNOT (hoToapaykTamn DeH-
gona, ero ankui-, apuil-, ranoreHsaMellieHHbix ¢ ManenHoRbLIM aHrapu-
Aom) 0OHOCTAANANDA NOAVKOHAEHCAUWER B NOASPHbBIX anpoToHHbIX pa-
CTBOPUTENAX AMUOHOIO TUNA B NPUCYTCTBMM KaTANUTUYECKAX KONNYECTR
N3OHUKOTUHOBOW KMcnoThl Npu Temneparype 110-120 °C. Crenexb nvu-
Ausalyn, paccHvTanHas no MK-cnekrpam, coctaenana novru 100 %, eei-
%04 98-99 %. BA3KoCTb NONMMEPOB B 3@aBMCUMOCTA OT NPUPobl AWaH-
ruapuaa 0,94-1,3 an-r'. Xopowas pacTEOPUMOCTh CUHTE3UPOBAHHbIX
nonuMvepos B N N'-guveTunaueramuae no3BonaeTt noay"uuTs NAeHKW ¢
MPOYHOCTLIO Ha paspeiB 70-80 MlMa n yanuderuem 30-40 %. Moayns yn-
PYFOCTI B 3aBUCUMOCTI OT NPUPO/LI Moanbuuupyiowmx pobasok (Tpu-
deHuaGoCdAaT, AMMETIIT- U AUByTUNdTamaThi, gUMeTiTepedTanar u 4p.)
HaxeauTes B Npedenax 2700-3400 MMa. Temneparypa CTeknosaHus no-
JNvankaHuMmMoos — 8 npenenax 265-280 °C, Temneparypa Hauana pasno-
KeHus Ha Bo3ayxe — 325-340 °C. TaHreHc yria auanexTprudecknx norepb
npy yactote 1 kM n Temneparype 25 °C coctaensiet 0,002-0,004, aun-
ANeKTputeckas NpoHuuaenocTs 3,22-3,35.

Fonumeptl, CUHTE3MPOBAHHLIE HA OCHOBE NONYYeHHbIX N-KCUNWNeH-
AMAMUHOR, C BbllleHa3BaHHbIMK QUINKO-MEXaHNHECKUMI XapakTepnc-
TUKaMU gBAAIOTCH NEPCNeKTUBHLIM MaTepuanom SAeKTPO- ¥ paguoTex-
HUHECKOro HasHauYeHus.

NuHelHas TexHonorniecKkas cxema NonydeHus NoIMMepoR MOXET
BeITh npeacrasnexa cneyioildny 06pazom. Celpbe-HediTe — apoMari-
Heckue coenmHeHws Hed@Tu — Kounonbl — TepedTano-, NaodTanoHuT-
PUMbl — N, M-KCUNWMAEBHAWAMWHBE — NOAMMEDbL.
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96-08 % WLIFLIMMEH N-KCUIMANEHAWAaMWH CUHTEAI TEXHONOMsCK! Kacanfan. Katanuaa-
TOP MEH epiTkill TaBWFaTLIHLIH AUaMUH LLIFbIMbIHA acepl 3epTTenred. DUsUKo-MexanHn-
KanbIK, AUINeKTRHKENLIK CUNaTTaMarnapbl Xoraps! TepMUANILIL TYPEKTE NONMMERIED GliH-
Tesgenret

Tyrival ceagep: rMaApupney, KATANWMIZTORNAD, AMaMIH, CHHTES, nonuMepnep.

The technology of n-xylylendiamine synthesis with 96-88% vield |s developed. The influence
of catalyst and solvent nature on diamine yield is studied. New polymers wilh high
physicomechanical, dielectric characteristics, thermal stability are synthesized.

Key words: hydrogenation, catalysts, diamine, synthesis, palymers.

Appec: 480012, r. Anmarsl, yn. Kapacali dateipa, 895a
HUVHXT M

Ten.: (3272)92-63-93
@ake.: (3272)67-55-06
E-mail: ohtn@mail.ru
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TEXHONOT W5 NONYYEHWA YTTIEPOOHOIO AQCOPBEHTA
W3 YINENX WYBAPKOMNBCKOrO MECTOPOXIEHWA _
Ana nonyqeHns apcopberTa UcnonbayinT dipakuuio cnelkokeca 0-5 M, |
obpasyloWwyocs B npouecce Knaccudgukaunu. AKTMBaUMID OCYLLECTBIRIOT
| BoOsAHBIM NapoM npu Temnepartype 800-850 “C. AgcopbeHT kadecTBeHHa
Brivaok k aktueHomy yriw KAL-hogHsn,
Cpok okynaemocTit 1-2 roga.

Teneghon Ona crnpasok: 54-79-53
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YaK 547.94:577.1

MPHTIA 31.27.37, 31.23.21, 68.37.29

O BUOJNIOTMYECKO# AKTUBHOCTH HOBbIX
-3',(5—AMHHD,EIHTHOKAPEAMDHH}ﬂPOﬂMOHOBbD( Kucnaot

T. C. XXuBoToga, K.X.H.

TOO "MIHCTUTYT OPraHudeckoro CUHTesa W yrnexmmun PK”

e - = S

B naboparopun cuHTE3a BUONOrMYecky aKTBHBIX BellecTs WMH-
CTATYTa OPraHvieckoro cuHTesa u yrnexumun (MOCY) B Tedenue paaa
neT NPOBOASTCH MTCeA0BaRNa MO XMMWYecKol moaudrkauuy ankano-
WHOB Y WX CUHTETMYECKUX aHanoros. CvHTe3nposaHo BoMblice Yncno
docdop- v cepocofepxalinx NPoussonHBEIX aHabasuHa, LMTU3NHE,
I-adenpura, d-nceepoadenpura, mopdonuHa, nunepuonHa v apyrux

CTPYKTYPHbBIX @HaN0ros camoro pasnusHoro crpoenus. Cpean nonyveH-

HBIX COEQMHEHWMIA BhiSiBIEHBl BELLECTBa ¢ aHTMbakTepuancHom, MHCEKTH-
LUMAHOW, GYHIMUMOHGW, CNasMonnMTYecKon M MHOTMMKM ApYTMMy BUOA-
MU BUOaKTUBHOCTHI.

Mpopomkas MOUCK HOBLIX BUONOrMHECKN aKTUBHLIX nuTUOKapbamar-
HbIX NPOUSBOAHKIX NBYHABMbIX aJIKaIIOWI0B 1 aMUHOB, Mbl NPOBEAK peak-
LWI0 B3aumogencTeus ankanona(aMmuHo)auTmokap6aMuHoBoi KMCNOTEL,
NoAaysaemon in situ va ankanouwaaamuHa) u cepayrnepoaa, ¢ akpunaoBon
KCIOTOW, coaepXallei DEakUMOHHOCTIOCODHYH) OBOAHYIO CBASL.

Peakups B3anmMoaeicTems LMTM3nHO-, aHabaanHo-, MopphOonHO- 1
AUNEPUOMHOAUTIHOKAPBAMUHOBLIX KUCIOT C aKpuUnoroi KWCNOTOM npo-
TEKAET R CNUMPTOBON Cpene, B MAlk1x yenoeusx ¢ obpasosaHnem cooT-
BETCTBYIOWMX fi-(S-ammHoauTHoKap6amMonn)NponMoHoBbIX KNCHoT (1-4)
G Bbixogom 88-93 %:

N 0
SN-C-8-C-CH.CH-C f{OH (1)-(4)
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MNonyueHHble coenuHernd (1)-(4) npeacragngoT coboi Gensle kpu-
CTaNM4YecKne BEWeCTBa, NPakTUHecku He PacTBOPMMbIE B QpraHuyec-
KWUX PACTBOPUTENISAX, HO NErko PacTBOPYMbIE B BOAHO-LLENOYHBIX PRCTBO-
pax u nepexogsiive npy 3ToM B COOTBETCTBYIOWME HATPUEBLIE WAl Ka-
NMeBkIe COMun.

Conu CUHTE3MPOBaHHBIX COEANHEHUA MPOLWAN UCIBITAHWA HA WH-
CEKTULIMORYIO0 2KTMBHOCTh Ha BUONoro-reorpadudeckom dakynbrere
KaparanguHcKoro rocynapCTBeHHOro yhmeepeuTteTa um. E. A. Byketosa.

Mocne NPoBeLEHHbIX UCCNe0BaHUA Y conen coeavnenui (1) 1 (4)
B-(S-unTuavHonuTuokapbamoun)nponuoHaTa HaTpua (BHYTPEHHMWA
wndp Md-64) n B-(S-nunepupuHoguTiokapbamonn)nponMoHaTa Ka-
nus (MAM-67) BbigBNeHa UHCEKTULUMOHAA akKTUBHOCTG.

MHcekTnunaHas akTUBHOCTh COBAMHBHWIA COMNOCTABNANACh C OaH-
HbIMW ITANCHHOrO npenapara cymu-ansda, Npor3soacTBa KOMMaHWUK
“Cymuro Kamukan Ko”; NTA (AnoHus). KOHTROABHBIM 3HAYEHUEM 9B -
NOCb KONMYECTBO BpeauTenen, XUBYLLWX Ha KyCcTapHukax, He obpaboTtaH-
HblX Nperaparamu,

B xauecTee 06LEKTOB UccienoBaHua Bbini B3aTbl KYCTAPHUKA CMO-
poauHbl. MNonk3ysch onpeaenuTenem U GUKCUPCOBAHHBIMUA Npenapara-
M4, YCTAHOBUIIW BpEOUTENEH, KOTOPbLIE NOBPREXIaNN KYCThl. 310 — 46n0-
HeBasa 3ansToBuaHas wutoeka (Lepidosaphes ulmi, cemeicteo Diaspididae
LMTOBKK), cmopoguHosada Tha (Capitophorus ribis, cemeiicTso Aphididae
TN} 1 KPbKOBHWKOBAA NsieHuula (Abrahas grossulariata, cemeiicTso
Geometridae naneHULbE).

Ons onpeneneHns MOBPEXAEHNA, HAHOCUMbIX ABIIOHEBOR LUNTOB-
KOWM 1 KPBDKOBHUKOBOW NAASHULEW, NPUMEHANECH Clieaylowan MeToaun-
Ka: C Kaxgoro xycra Bblﬁmpanb‘l AB8d YHETHBIX yHaCcTKa 1 onpeaensam cpen-
Hee Konu4ecTBO NoBpexaeHui. 3ddekTUBHOCTL NPUMEHEHNS Npenapa-
TOB NMPOTUB CMOPOAMHOBOIM TNU BLISBNANACE NO ADYIOA METOOWKE: N0-
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@ggnbtﬂy KONWHECTBO BpeguTenei Ha pacTeHusx BENUKC N OHKU COCPedo-
LW;,;,, 5 KONOHWAX, TO YYGTIEHHOCTB Thil Bbipaxanace & bannax, a apdex-
; BHOCTL ONPEeNsanacs CPaBHEHWEM CPEAHEro Bania 3apaxeHHocT
y nocne obpadotkn. CpenHas 3apaXeHHOCTb KYCTOB Tnen ycTaHas-
.#”B%iﬂ_acb no cnepyiowe wkane bannos: O — OTCYTCTBUE BPEAWUTENBH,
| — HeBOIbLINE KONOHUW Ha OTAEMBHEIX MCTBSX, 2 — GONbIMe KOMOHNU
yry oTASABHLIX IMCTLAX, 3 — BOJLLIME KOIOHAM Ha BCEX NUCTBAX MK Ha
MHOTVIX.
g [lna onpeiCkrBaHus uenonssosanucs 0,2 %-Hbiei BOOHLIE WK CnMp-
ToBbIE PACTBOPHI CONENR coenuHeHuin (1), (4). Kaxobii KycT, KDOME KOHT-
pOAibHE(X, 0OPAGATEIBANM ONPEAEneHHbIM NPeraparom. Moacer nospex-
geHwTd flocne 0BpaboTKM BENCA B TPEX NOBTOPHOCTSX MO TOW Xe METoAN-
ke, 410 1 A0 06paboTku. BblMUCISIMCE CPeAHe NOKA3aTe M NOBPeX-
AEHHOCTY PACTEHUTA U MOACUUTHIBANUCH AaHHbIS 2D PEKTUBHOCTH, KOTO-
| e 06pabaTeiBanict CTATHUCTUYECKH. Kputepnia noCTOBEPHOCTH Bbl-
UCASNN HeMapameTpUHecKnmMn mMeToaamu. PesynbTathl uccnenosaHum
npueepert B Taén. 1-3.

2T=1

Tabnuua 1

Buonoruyeckas akTMBHOCTL coneil coeauHerni (1) v (4)
NPOTUE KPLIKOBHUKOBOW NAASHMLbLI

Konuuecteo noppexaeHuit, ed. CpepnHee
Ne Hazsanwe nocne oBpabaTkK 3Ha4eHne
KycTa| npenapara Ao " hostoprocTb achhexTms-
i obpaboTku HocTu, %
i [ T W 11 s G
1 Cymun-ansta aD 78 74 -
2 Y 120 . 100 96 - 36,27
3 f 69 59 57 -
4 " a3 90 a8 B
5 FNd-67 76 62 24 3
6 " 92 79 72 69 &1
7 61 35 24 11 :
8 ' a3 81 62 g
9 Md-64 168 100 aa 79
10 L 86 63 38 23 756
" ' 99 71 53 32 !
12 b 132 100 81 63
13 KoHTporik 70 140 160 180 Yeenuuenue
14 : 90 10 140 150 nospexae-
15 " 69 90 100 - 120 HW#
16 " 88 102 162 180
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Tabnuya 2 B peaynbrare rnpoBeagHHOr0 HCcNeaoBaHus yCTaHOBASHO, YT0 COMK
BUONOrMueckas akTMBHOCTE Coneil coegumenmit (1) u (4) gmMHEHHH (1) u (4) oBnagaT BLIpaXeHHOoN MHCEKTP’EL!,M,D,HE)M aKTuB-
NPOTHB AGNOHEBOM 3aNATOBUAHON LNTOBKM HOCTHIO KO BCEM UCCNEeA0BaHHbIM Bpe,qur?nnM npeeLwaloLLer YypoBeHs
el ot ROSPERACNA. O —— gTanoHHOr0 HDBI’I&D%‘I‘Q (cymum-anbda). Nony4eHHsle peaynbrarb! noa-
1 ol ~oone cBRateT e TREpKALCHbI &KTaM BUoucnsITaHWiA, a coepuHerna (1) u (4) pekomen-
kycta| mpenapata Ao SSToPtE e achebexTun- poBaHbl AN LansHenux yrnybneHHbix MccnenDBanid C LEnbio nay4e-
oBpaboTku : ] N T Hotrn, % HUA BOSMOXHOCTU NMPUMEHEHWA WX B CENbCKOM X03A/CTBE B KaYecTBe
7 Cymmannpa 120 100 o = o QT HMARO5:
2 3 100 90 75 -
3 J g1 90 85 = T
4 ks 140 120 100 = JKana [-(s-amuHoguTrokapbamoun) nponuoHgLl KeiUKeNAapasH BruonarusinsK Gencex-
5 P67 184 161 as 78 ﬂmuc;epi Typassl. Ankanowa(amuHolAnTUKADBAMUHAI KbILLKSINAARALIH 8KPUI KeilKbITb-
6 " 131 g7 71 &9 MeH 8PeHeTTECYiHiH HBTWECIHAE b-(S-aMUHOGUTOKaPBAMOUN) APONUONAL! KbILIKbHR-
T ) 99 86 T4 52 AT Aapasitt CUHTe3l opkiHganab! Maue onapasiy Buonorusankel, BenceHainikrepl sepTrena.
8 2 104 a1 62 39 ' LuruanHAl xeHe nunepuauHLl yaiHainep! Dap worapsiaa atankad cinTini TyaaapaelH ate
g TUND-64 168 100 88 79 aHBIKMHCeKTLMATIK Bencenninir bexiTinai.
10 " 131 93 62 59 _'Tsyqﬁiugi ceanep: [-{s-amuHoaWTHOKaPBAMONN) NPONMOHALI KBIKBINAAP, CinTTi Ty3aap,
11 " 101 83 52 23 7359 BUONOTUANLIK BENCeRAiniK, MHoeKTULMATI BenceHainik.
12 ! 93 62 49 31
13 Kontpons 150 180 180 200 YeenuueHua :
14 " 70 140 160 180 nospexae- Synthesis of B-(S-aminodithiocarbomoyl)propionic acids is implemented, their biclogical
15 = 80 120 140 160 HiaA activity is investigated. Clearly expressed insecticide activity in alkaling salts of above
16 ! 100 150 175 180 acids having cylisine and piperidine fragments is determined.
Key words: p-(3-aminodithiocarbomoylpropionic acids, alkaline salts, biological activi-
Tabnuya 3 ty, insecticide activity

Buonornyeckan akTMBHOCTE conen coeguHenuii (1) u (4)
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= = TOO “HUOCY PK"
Na Hazgauwme FegHwl Dann 3apameHHoCTy i
KycTa; npenaparta Ao obpaboTkm [ nocne o6paboTku i i s
1 Cywmu-anbda 1 0
2 i 1 0
3 " 1 9]
4 “ 1 0
5 MA®-67 2 2
6 ' 3 1
7 " 2 1
B " 2 1
9 FUD-64 3 2
10 2 1
1 " 2 0
12 ” 2 1
13 Koxtpons 1 2
14 ¥ 2 3
15 " 1 1
16 " 2 3
38 39
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HUCMNONMbE30BAHUE UK-CMNEKTPOB
Ong OUEHKW TEMNEPATYPbI NAABAEHWSA
CNOXHbBIX 2bUPOB
B. B. Baxes, K.X.H.

KocTtaHailckuid rocyfapcTBEHHBIA Negaroriyeckidii MHCTUTYT

Temneparypa nnarnedus (Tr1) v temneparypa kunexHna (TK) 4g-
NAIOTCH BaXKHerrumMmn GUanyeckMmMK KOHCTaHTaMu OPraHUuYyecknx co-
eauHeHnin. QBBIHHO OHW ONPEeesivioTCd B NePBYKD o4epeib CPean apy-
rnx GUanKo-XxMMNUIECKNX CBOMCTE NPW CUMHTE3Ee HOBLIX COeAUHEHWA 1
LWMPOKD NPUBNEKAKTCH AN UX MABHTUGUKALIAW U KOHTPONS CTENeHn
YUCTOTHI, SKCNEPUMEHTANIbHOE CNpeaenerHne STUX BENMYMH BO MHOIMX
cny4asx OCNOXHASTCH HU3KOW TePMUYECKOR YCTONYUBOCTHIO BELIECTE, a
Taike Tpebyer HapaboTk gocTaTo4HHO GonblKX KONWYecTs 06pasuos
BbICOKOM CTEMERW OUACTKW, MOATOMY NPOrH021MPOBAHMID 1 MPWUBNUXKEH-
HoW oueHke Tl n TK yxe paBHO yoenseTcs AOMKHOE BHMMaHwme, B Ha-
CTOSWEE BPeMA AMAMPYIOLLIMM METOL0M OUEHKW CaMblx pasnuyHbix Gu-
3MKG-XxMMUyeckmux ceoicte cumtaetrcs QSPR-metopn (Quantitative
Structure-Property Relationships}), ocHoRaHHbLIA HA NOWCKe KOPPEnaum-
OHHbIX YPaBHEHWIA, CBA3LIBAIOLLIWX LIeNneBoe CBOWCTBO M onpeneneHHbie
MONEKY/ISPHbIE XapakTepucTUuKn COefWHEeHUW HEeKOTopol BbiBopKA.
Fony4eHHbIe ypaBHEHWA 3aTeM MCNONLIYIOTCH AN OUEHKW CBOWCTR
APYrix COBAMHEHUR, He BXOOALNX B MCXOAHYIC BRIBOPKY. Halle BCero s
Ka4yecTee MONEKYNSPHLIX XapakTepucTUK UCNOAL3YIOT TONONOrYecKue
WHOBKCbI, KAYECTBO NPOrHO3UPOBAHUA XAPaKTEPH3VETEH KoM GULNEH -
TOM KOpPPenauum B MeXy nporHo3upyembiMi v aKCNepuMeHTaNbHbI-
MU 3Ha4YeHUAMU CBOMCTBA U CTAHJAPTHLIM OTKIOHEHUeM S. [TporHoan-
poeaHuio TK nocesweHbl COTHW paboT, a TOYHOCTL YiKe NpubnuxaeTcs K
TOYHOCTW SKCNEPVIMEHTANLHOMO OfpegeneHmud. YCnexu B nporHosnpo-
saHum Tl ropasfo meHee sHauMTenbHb! Kak no KonudecTsy onyGnmko-
BaHHBIX paboT, Tak u no kavecTBy mogenei, OaHOM U3 NPUUMH TAKOro
COCTOAHWA RBAFETCH HU3KaA B HEKOTOPLIX CNYYasx TOMHOGTb 3KCNepu-
MEHTalbHBIX 3HAYEHWIA, UCMONL3YEMbIX B TPEHMNPOBOHHLIX BRIBOPKaX MO-
aeneir. OB6a ceolictea (TK, TT1) 3aBUCHAT B OCHOBHOM OT AGACTRWS cun
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Tpex TUMNOB. CUN BaH-OeP-BaanbCoBOMro NPUTANXEHNS, MeXmonekynap-
HBIX CWIT IPUTSKEHNS UMK OTTANKUBAHS, BOSHUKAIOLLMX 33 CUET 06Ut
AOASIPHOCTI MONEKYEl, M BOAOPOAHOH CBA3W. TeMnepaTtypa nnasnexns
3aBMCUT TAKXKE OT GTPOEHWUS PeleTkn TBepAoro sewecrea. B koneu-
Hom cueTe TI BCe Xe SBNReTcs GpyHKLUENA CTPOEHMS, HO B HACTOSILLEE
BpeMst MOKa HET OCTATOUHO OBLUWX 1 TOYHLIX METO/I0B NPeACcKA3aHNA

TM, ucxoas U3 cTpoeHus Monekyn. OBLIMHO NPUMEHASMLIE 0ecKpUnTo-

phi MONEKYIIIPHOW CTPYKTYPLI HE B COCTOSHWM OTPasuTh MHOroo6pa-
aus hakTopos, onpegensiowmx TI1.

B HacToswen paboTe MCCABA0BaHA BO3MOXHOCTE NPOTHO3UNO-
gaHna TI cnoxheix adupos ¢ ucnosibaosatuem UK-cnektpos kak gec-
KPUMTOPOB CTPYKTYPbLI MONIEKYR.,

WMenonbaoraxbl MK-cnekTpsl nponyckaHus BELLECTB B FrasoBoi gase
50 cnoxHbix 2aUpoB, MMEIOWVECs Ha cepBepe HaunoHANbLHOTO UHCTUTY-
ta ctadpapTos (NIST, CLUA, hitp://webbook.nist.gov/chemistry/). 3nave-
HWsA TTT B3HTLI Ha 3TOM XEe Cepeepe u Ha calitax yHusepcuTeTa Akron
(http://ull.chemistry.uakron.edu/erd/index.html), n 6a3bl faHHLx PhysProp
(hitp://esc.syrres.com/interkow/physdemo.htm).

Lna nonydenns pabounx snaderuin neckpuntopor MK-cnektpel ne-
pen pacyerami Bl NPeABapuTensHO NpeobpasosaHbl No Gopmyne;

riae d,— HOPMKYPOBAHHbLIE OPAVHATHI NPOMNYCKAHWUA B CrIeKTRe BeLLecTsa |

8 ToUKe |;

h, —COOTBETCTRYIOLIME NCXOAHBIE OPAWUHATLI NPORYCKaHUA;

n =813 — konuyecTrO TOHek B VIK-cnekTpe.

cnonb30BaH yHacTok CNexkTpoR B uHTepeane 550-3798 cm', B aToi
0BnacTy crnekTp NMHeRHo WHTepnonupoBaH ¢ warom 4 cm', 3nemMenTsl
{':|Fi dopMUPYIOT MaTpULy aeckpunTopos D. TpeHuposouyHas seibopka Go-
crosanz u3 40, a kKoHTponbHas — ua 10 Bewecrs. Pac4eTsl BuiNOAHEHB! C

NOMOULLID paspaboTaHHOoR Hamyu KoMNbIoTepHon NporpamMmMsl PROGROC

(PROGgram RObustness Calculation). Peaynbtatsl nporioamuposanlva TI1
CROXHBIX 3dnpos NpKUBeReHb! B TabRuue 1 Ha puc. 1, 2.

Mony4yeHHbIM peaynbTaTtam CoOOTBETCTRYET paHr Matpulsl D fgec-
Kpuntopos r = 39, koadduumenT Koppensummn R MeXay aKcnepumMeHTans-
HbIMIU 11 BBIMMCASHHBIMKW 3HAYEHUAMU cocTasnaer 0,9987, ctaHaapTHoe
oTknoHenre s= 1,60 °C. [Ana TPEHUPOBOYHON M KOHTRONLHON BLIBOPOK
No oTaensHocTyM R 1 s pasHbl CooTBeTCcTREHHO 0,9888; 1,34 °C »n 0,9987,
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