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bnoaormueckas n skoHOMM4Ieckast (pPeKTMBHOCTD

COBMEeCTHOTO IIpMMeHeHNs randocaTa ¥ IOBepPXHOCTHO-aKTHMBHBIX
BemiecTB B ycaoBusax lenrpaabnoro Kasaxcrana

Annoranms. CospemerHoe UHMEHCUEHOE NPOUSE00CIEO PACTEHUEE00UeCKOl POy KUUU
HEMBICAUMO  0e3 NpuMeHeHus XUMUHeCKUX Cpeocms 3aujumvl pacmenuil, U3 KOmopbix
0CHOGHY10 4ACTD 6 00U4LLL XUMUUECKOTl HAZPYSKE HA AZPOOUOL,eHO3 3AHUMAIOM 2epOutyudoL.

ITpu  cosmecmmom npumenenuy pasrudnvix 2epbuudos Ha ocHose zaugocama u
nogepxrocmuo-akmuervix  eeuecrng  (IIAB), uAu  mak — HA3vieaeMolX — A0LHOGAHINOS,
HaOAt0daemcs  nogviuleHue  Ouorozudeckoi  apdexmusrocmu  delicmeus  2epOULUA0S,
codepxawux zaugocam. Kax npasuro, 0uorozuveckas u npoussoocmeenHas aPPexmusHocno
A100020 2epOUUUIA 60 MHO20M 3A6UCUT Om Kauecmea €20 dopmyrayuu (Kudwoi, cyxoi,
KancyAuposanio u np.).

B opuzunarviioix npenapamax npovermoe codepxanue ITAB moxem docmuzamo 90%, u
Haobopom, 6 JxeHepuxosvix npenapamax codepxanue Hexomopovix ITAB nusioe Aubo 6osce
omcymemsyem. Ha npaxmuxe npaso 6vibopa npenapama ocmaémcs 6cezda 3a CAMUM
Pepmepom Au00 3a Cneyuarucmom no aujume pacmenui.

Karouesble caoBa: Ouorozuveckas apdexmustocmy, 2aupocam, pH 600vl, nosepxrocmio-
axmusrvie eeuyecmen (ITAB), Hopma pacxoda, necmuyudnas Hazpyska, IKOHOMUS 3AMPan.

DOI: https://doi.org/10.32523/2616-6771-2020-133-4-7-17

BBeaenue. B xummyeckom cocrase OpUIMHAABHOTO CPeACTBa 3alllUThl pacTeHNIl, Kak IIpaBuAo,
yXe coJeprKaTcs pa3AnyHble BCIIOMOraTeAbHble KOMIIOHeHTH nan [TAB (cmauusareau, npuanmnarean,
pacrtsopurean, cyppakTaHThbl, DMyAbIaTOPhI, AMCIIEpraTophl, crabuansaropsl u 1p.). My kaxaoro csoé
ocoboe IpeAHa3HadeHne, CBOs Y€TKasl (PYHKIM: K IPUMepPY, CMadyMBaTeAl YMEHbIIAIOT IIOBePXHOCTHOE
HaTsDKeHMe Karleab pabodero pacrsopa, 0aarojapss ueMy IIperapar Aydllle paclipejeasercs I’
3aKpenasercs Ha IeaeBoll mopepxHoctu. 3agada IIAB - rapantmposaHHOe AOCTVKeHUe YPOBHS
3asgBAeHHON O1MoA0TIYeckoi 9PpPeKTUBHOCTI XMMIUeCKOTo IIperapaTa IIpy pa3AMIHBIX abMOTUIeCKIX
1 rIpounx pakTopax (BICOKas MAM HMU3Kas TeMIlepaTypa BO3/AyXa, HU3Kas BAa’KHOCTDb BO3AyXa, JKEcTKas
AU X0A0AHas BOJa, COAHEYHas MHCOASI U Ap.).

Muorne repOouMAbl CO34aHBI Ha OCHOBE BOAOPACTBOPUMMON (POPMYAAINY, ITOSTOMY OHU
IIOTAOIIAIOTCA yepes srmaepmuc. Aas 5$PeKTNBHOTO MOrA0meHns HeoOX0ANMMO, YTOOBI Ha IIepuoJ,
rocae BHeceHM:s repbuiinga (40 3-X CyTOK) COXpaHsAAach IIOTOAQ, CIIOCOOCTBYIOMIAs POCTY COPHBIX
pacTeHmii, a MMeHHO: XOpoIllas 00ecIIe4eHHOCTh ITOYBHI BAAarol, BHICOKasl OTHOCKUTeAbHas BAa’KHOCTD
BO3/yXa, MUHMMYM CO/JHEYHOTO M3AYJeHNs U CpejHss TeMIlepaTypa Bodayxa. Kpome Toro, Heza104ro
A0 U1 110cae 0OpabOTKM He 40AKHO OBITh HOYHBIX 3aMOPO3KOB, APYTMIMI CAOBaMM, pacTeHie He 0AXKHO
UCHIIBITBIBATL  abmoTmdeckmit  crpecc. Ecam ®Tmx ycaosuit HeT, TO TepOMIMABI Ha OCHOBE
BOJOPACTBOPUMOI POPMYAAINN HeAOCTaTOUHO ITOTA0IIAIOTCA AM00 He TIOTA0IIAIOTCs BOBCE.
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Boapmmas yacts Bcex cpeAcTB 3aIllUTBl pacTeHMI IOTAOIIAeTCsS AUCTOBONM ITOBEPXHOCTBLIO, IAe
OCHOBHBIM IIPeIATCTBMEeM Ha ITyTU AeMCTBYIOIIEro BelllecTBa K KA€TOYHBIM TKaHAM AI0OOTO pacTeHMUs
ABASETCs HaAn4dMe SIAePMIICa I BOCKOBOTO CA0sI, KOTOPBIN B CBOIO OuepeAb eIllé 4eANTCs Ha BHeIIHMI
U 3a/eraloIiuii cA0i 1 KyTukyay. [Ipy 9ToM nmeeTcsa npsiMast KOppeAsns MeXXAy BO3pacTOM COPHOTO
pacTeHNs ¥ TOAIIVHONM BOCKOBOTIO CA0sI €0 AMCTheB: YeM CTaplile pacTeHye, TeM TOAIe BOCKOBO CAOJA.

Aas Aydniero M OBICTPOrO MPOHMKHOBEHUS AEMCTBYIOIIErO BelllecTBa, B HallleM cAydae
randocara, HeoOXoAMMa KauecTBeHHas Xummdeckas QOpMyAsalus Ipernapara ¢ AOCTaTOYHBIM
cogepkanneM pasanubix [IAB. Oanoit m3 mnpobaeMm mpuMeHeHNMs IepOMINAOB, COAepP KaIllyix
randocar, sABAgeTCs TO, YTO CaMO AeNCTBYIOIee BeIecTBO O4eHb 4yBCTBUTeAbHO K pH Boapl, a Takke K
coasm kaapums (Ca) m marams (Mg), 1osTOMy Bce TepOMIIMABI Ha €rO OCHOBe TpeOylOT HaAMYMs
rorosoii Qopmyasnuu AndOO OTAeAbHOrO JAobaBaeHust coorsercTsyiommx ITAB (mogkmcaurean,
KOHAUIIVIOHEPHI BOARI 1 11p.). KaduecTBo BOABI 445 MPUTOTOBAEHMS pabOYero pacTsopa sIBAsIeTCs OAHUM
13 BaKHBIX (PakTopoB. K OCHOBHBIM IapamMeTpaM KauecTBa TeXHUYECKOil BOAbI MOXKHO OTHeCTH eé
OTHOCUTEABHYIO YHCTOTY (HaAudye MeXaHMJYeCKMX ¥ OpraHMdYecKux IIpumeceii), Temiepartypy, pH,
>KEcTKOCTh (cogep-kanme coaent Ca u Mg) u p.

Kpome Toro, sdpdexTusHOe IpruMeHeHne MMHMMAaABHBIX HOpM ramdocaTa copMmectHo ¢ ITAB
IIO3BOAUT CHU3UTDH XMMIYECKYIO Harpy3Ky Ha arpoOMOIeHO3.

Heab nccaeaoBanmsi.

OcHoBHasi 1leAb I104€BOTO  BDKCIIepMMEHTa 3aKAI04aeTcs B  IOAY4eHUM JOCTOBEPHBIX
IIpaKTUIeCKUX JaHHBIX COBMECTHOI'O ITpMMeHeHNs MUHMMaAbHBIX HOpM randocata u ITAB.

3agaun nccaeA0OBaHMSL.

1) [Ipu mposeseHnM I104€BOTO DKCIIEpMMeEHTa AOCTVDKeHMe YPOBHS TIapaHTUPOBaHHON
6moaorndeckoit pPeKTUBHOCTU Ha 11e4eBOM 0ObeKT (COpHas pacTUTeABHOCTD);

2) IToayuenne B pesyabTaTe COBMeCTHOTO ITpuMeHeHms randocara u ITAB sxoaormaeckoro
11 DKOHOMIYIECKOTO 9 PeKTa.

MeTtoabl 1 cpeacTBa MCCA€AOBAHIISL.

AAas TIOAydeHMsI BBICOKOTO YPOBHs OmMOAOTMYecKoil 3(PQPeKTUBHOCTM AeMCcTBusA ramdocara
TeXHMJyeckas BOJa JAOAXKHA IMMeTh MMHMMAABHYIO >KECTKOCTh, HEMTPaAbHYI0 MAM CAa0OKMCAYIO
peakumio (pH=5,5-6,5), B Hell He AOIycKaeTcs IIPUCYTCTBME OpPraHMYEeCKUX U APYTHX B3BEIIIeHHBIX
IpuMeceil (OHU CBA3BIBAIOTCS C IpellapataMy U AeaKTUBUPYIOT ux). Kaxkaplil mmperapar no-pasHoMy
MO>KeT pearpoBaTh Ha IIOKa3aTeAM KadecTBa BOABI I X codeTaHus [1].

B abcoa10THOM OOABIIMHCTEE PeIMOHOB BOAA IJeA0YHasl M C IIOBBIIIIEHHOM XECTKOCThI0. Ob1mras
KapTuHa 3acOPEHHOCTM II0JAeli IIOKa3blBaeT SIBHO HEeAOCTaTOYHYIO S(P(PEeKTMBHOCTh IPUMEHIeMbIX
npernapartos. E€ nopbimenne xotst 6b1 Ha 5-10% (a 1o psAAy npernapaTos ecTh ITOTeHIIaA OBBIIIeHNS 1
Ha AeCATKM IIPOLIEHTOB) 3a CYE€T yAydIlleHNUs KadecTBa MCII0Ab3yeMOl BOAbl BO3MOXKHO B aOCOAIOTHOM
0OABITIMHCTBE X03s7icTB [1].

Aomnyctumoe 3Hadenne pH 445 Kakgoro mpenapara CBOE, ¥ OHO MOXKeT OTAMYAThCS Aake B
Ipejeaax OAHOI TIpymIibl Iperaparos. IIo »Tomy IokaszaTeaio A4s HEeKOTOPBIX IIperapaTtoB MOXKHO
HaliTy MHPOPMALMIO Ha TapHOI DTUKeTKe. /45 00ABIINMHCTBA IIpellapaToB AOIyCTUMO 3HadeHue pH
BoAnI 5,0-7,0. Ilpu 3nauenmax pH Boabl mensiite 5,0 man soie 8,0 ipenaparhl HOABEp>XKeHBI ITUAPOAUSY,
B TaKIX cAydasix HeoOxoauma Koppektuposka pH. Ilpn snauennsax pH Boast mensine 3,0 nan seimre 9,0
IIPMMEeHATH IIperiapaThl 3allpelleHo, B IPOTUBHOM cAydae IIPY UX pacTBopeHun OyAeT MOMeHTaAbHBbIi
pacnag, AeiCTBYIOIIEro BelecTsa. /lMIb OueHb HEMHOIMe W3 XMMMYeCKUX IIperiapaToB MOTYT
IPUMEHATbC NpM Takux KpaiHmux sHadeHmsix pH. Ilpemaparsl, moapep>kKeHHbIe I[@A0YHOMY
TAPOAU3Yy, HAUMHAIOT pasdAaraThCsl Ccpasy Ipu mnomaganuu B pactsop ¢ pH srime 7,0 — 9TOT mporecc
IIPOMCXOAMUT TIOCTOSIHHO M HeoOpaTMMO (OCODEHHO 445 HMUPeTpouAoB, (pocdopopraHmIecKmx
coeAuHeHmii, KapOaMaroB, TpuasuHOB U Ap.). Ilo ®Toii mpuymHe HY>XKHO CHayala IIOATOTOBUTD
TeXHIYECKYIO BOAY, OTKOPPeKTUPOBaB TOT Ke pH, 1 y>ke 11oToM pacTBOpATH B Hell ITperniapaTsl [2].

8 Ne 4(133)/2020 .H. Tymuaes amvindazer EYY Xabapurvicer. Xumus. Teozpagus. Dkorozus cepusicol
ISSN: 2616-6771, eISSN: 2617-9962



Buoaozuueckas u akoHomuveckas 3¢¢€Kmu6HOCmb COBMECITHOZ20 NPUMEHEHUS mugﬁocama u...

a5 mperiapaToB, KOTOPBIE IO CBOVICTBAM SIBASIIOTCS CAa0BIMI KMCAOTaMy, 3HaueHne pH Hioke
6,0 sBasgercst omTmMaabHbIM. ITpm Takom pH OHM MeHbIIe AMCCOUMUPYIOT U Aerde IIPOXOAAT
MeMOpaHnbl pacrennit. IIpu sToM HeAyccolumMpoBaHHBIE MOAEKYAbI He MOTYT OBITh MHAKTUBUPOBaHBI
katnoHamy Kaapumsa (Ca), maramsa (Mg), >xeaesa (Fe) m matpusa (Na), koTopble 00ycA0BAMBAIOT
>KECTKOCTD BOAbL. CXeMaTUYHO ITPOIIeCcC BRITASIANT TaK: B I1I€A0YHON BOAe IIPOMCXOAUT AVCCOLIMALINS
MOJ€eKy4, KOTOpble IIOTOM B OCHOBHOM COeAMHSAIOTCs ¢ KatmoHamm coaeit Ca?* m Mg?, B pesyabrarte
MPOMCXOAUT AeaKTuBalus penaparos (Puc.1).

AKTVBHOE BellecTso, PH, . ,POWer cBAsbIBaeT NoHb!
UoHbl, cosgaiouime Ha KOTopoe noenusana JKECTKOMW BOAbI, aKTHBHbIE BELLECTBa
JKECTKOCTb KecTKas Bojja 6ecnpenaTCTBEHHO AOCTUTAKOT Lieiu

AN
€] Mg
Mg [€]

Pucynox 1 - Ilpontecc aeaktusaniym nonos Ca u Mg ¢ momorsio ITAB

B nocaeaHne roabl NOsABAAIOTCA pa3ANdHbIe IIPOMBIIILAEHHbIe KOHAUIIVMIOHEPhI BOABI, KOTOpbIe
yallle BCero peKAaMIPYIOTCS KaK OKMCAUTEeAN MAU CMATrduTean Boapl. ITpessaraemble KOHANIIMIOHEPH
AeicTBUTeAbHO cHIDKaoT pH Bogwl 40 keaaembix napameTrpos (5,5-6,5). BoamoxxHO, mpu ®TOM OHHU
Tak>Ke CHILKAIOT M >KECTKOCTh BOABI, OAHAKO TOYHBIX 3HAYEHUI M A0 KaKOV CTeIIeHM ITOCTABIIMKI He
yKkaspiBaloT. COOTBETCTBEHHO, YeM MeHblIlle 400aB/AeHO KOHAMIIVIOHepa BOAbl, TeM B MeHbIIell CTelleH!
Oyaer cHmKarbes >K€ctkocTb. CoOcTBeHHO, B ®TOM 1 mpoOaema. Ecam pH Boasl He3HauMTeABHO
OTAMYAETCSI OT ONTUMAJABHOTO 3HAaueHNUs, TO KOHAUIMOHepa BOABI Hal0 A00aBUTh OYEHb Mado.
IToBepXHOCTHO-aKTUBHBIE BelllecTBa, OOOTallléHHbIe COeAMHEeHMSIMM a3oTa, OOecIeuMBaloT Aydlllee
IIOTA0IIleHNe pacTeHMAMI XMMUYeCKMX MOAeKyA AeCTBYIONIMX BellecTs. B cooTrseTcTBum co ceommu
0110A0TMYeCKMMM OCOOEHHOCTSAMM pacTeHMsl CKAOHHBI K IHoraomieHnio asora. CoeauHeHMs a3oTa
aKTUBHO IIPOHUKAIOT B KAETKU pacTeHUIl, BblAeAss IPU DTOM B MeXXKJAeTOYHOe IPOCTPAHCTBO VMOHBI
BOAOPOJa, IOHVKaIoIMe yposeHb pH, To ecTh co3gaBasi Ha AMCTOBOM IIOBEPXHOCTHU KIUCAYIO CpeAy, 4TO
3HaYUTeABHO aKTUBUPYIOT AelicTBue repOUImaos [3].

CaMBIM HepBBIM IPeNsTCTBMEeM, BCTpedaloNMMCcs Ha IyTU ITPOHMKHOBEHIUS MOAeKya AI000ro
AEVICTBYIOIIIeTO BelllecTsa, sBAseTCsl KyTUKyAa — TOHKas, BOCKOBasl, CILAOIIIHAsI, HeKAeTOUHasl CTPYKTypa,
ITOKPBIBAIOIIasl AMCTOBYIO IIOBEPXHOCTh COPHBIX pacTeHNnit. OcoOeHHOCTBIO DTOV 000A0UKM SBASIETCS TO,
YTO Ha Heé BAMIOT BHeIIHMe aOmormyeckue (pakTopbl. Bpicokasi TemIlepaTypa BO3AyXa M HM3Kas
BAQXXHOCTh CHIOCOOCTBYIOT YBeAMYEHMIO TOAIIVHBI KYTUKYABI, JeAast €€ TPYAHOAOCTYIIHOM AAsl
IIPOHMKHOBEHNs B KAETOYHYIO TKaHb pacTeHuil. IloBepXHOCTHO-aKTMBHBIE BelllecTBa CYyIIIeCTBEHHO
YBeAMYMBAIOT 4YyBCTBUTEABHOCTh COPHAKOB K XMMUYECKMM CpeACTBaM  3alllUThl  pacTeHuit,
IPOHMKAIOIINM 4Yepe3 KyTMKyAy Amncropoit nmosepxHoctu (Puc.2). Adaxke Hespicokas (50 ma Ha 100 a
BOABI) KOoHIleHTpanusA ITAB aaét omryrnmoe yseandenne 5PpQPeKTUBHOCTY AeMCTBIS TepOnImaos [3].

e 5 20 pb o

MNocne o6paborku Yepes 7 pueit

Pucynok 2 — Jetictsue ITAB Ha ToAmHy KyTHKYAbI pacTeHNUA

BECTHMK EHY umenu A.H. Tymuaesa. Cepus: Xumus. Teozpagus. dxorozus Ne 4(133)/2020 9
BULLETIN of L.N. Gumilyov ENU. Chemistry. Geography. Ecology Series



C.K.bexbynamos, M.P.Xaumypun, A.T.bexbynamosa, A.Paxumbexos

Ot kauecTBa BOABI, IPUMEHAEMON A4s paOodero pacrsopa IIpeliaparoB, B OOAbIIIeN CTeleHN
3aBUCUT DPPEKTUBHOCTh XMMIIECKUX CPeACTB 3aIllUTHl pacTeHMIl. B pasHBIX permoHax cojep>KaHue
cozell B BoJe 1 e€ yposeHb pH sazexo He Bcerga sABAAIOTCA ONTUMAaAbBHBIMUL. ITooTOMY 4451 cMATYEHMS
BOABL IlelecooOpasHO mcrnoan3oBaTb ITAB B gosax 100-500 ma ma 100 2 BOABL. Vcmoam3osaHue
aAbIOBAHTOB Aa€T BO3MOXKHOCTD ITOBBICUTDL KauecTBO 0OpabOTKM Jake IPU MCIOAb30BaHIUM B paboOumx
pactsopax Boabl ¢ yposHeM pH Brimme 6,5.

Bricokast ~MmMHepaamsanms — TEXHWYECKON  BOABI  CAY>XKUT  CYIIeCTBEHHBIM  (PaKTOpOM,
OTPaHMYMBAIOIINM AeiiCTBMe DOABIIMHCTBA XMMUIECKIX CPeACTB 3alllUThl pacTeHMit. B xoge mpocroi
XMMIYECKOI peaKIuy MeXXAy AeMCTBYIOIIM BellleCTBOM IrepOnInAa 1 9AeMeHTaMy, paCTBOPEHHBIMU B
BOJe, 0OpasyIOTCs BelllecTBa, oOaajalioline OoJee HM3KON TepOMIIMAHON aKTMBHOCTHIO. Hampuwmep,
M30IPOIMAaMIHHAsA COAb Iandocara AeTKO pearupyeT ¢ KatnoHamu Kaabnys (Ca?), pacTBOPEHHBIMU B
BOJe, y>Ke B 0OaKe OIPBICKMBATEAS 1 ITO3Ke — B KaIlAsAX BOABI [4].

/obaBKka HEOOXOAVMOTO KOANYEeCTBa Cyp(PaKTaHTOB K pabOINM pacTBOpaM AaéT BO3MOKHOCTD, B
3aBMCUMOCTH OT YCAOBUI, YMEHBIINUTDL Pacxo/, caMoro mnpenapara Ha rekrap 4o 20-30%, aocturas npu
9TOM Ayuieit 9Q@PeKTUBHOCTY I10 CpPaBHEHMIO C OOBIYHBIM ONIPBICKMBAHMEM. A y4UTHIBas TO, 4TO
CTOMMOCTH TIECTUIINAOB Ha CeTOAHS AOCTaTOYHO BBICOKAs U IOCTOSHHO ITPOAOAXKAeT pacTy, SKOHOMMS
CpeAcTB OyJeT OITyTUMOIA.

Bce usBectnpie Ha arpoxummdeckom peiHKe ITAB mcroap3yrorcsa Kak aagbIOBaHTBI B COCTaBax
6axospIx cMecell. [IpenMytiecTsa a4 bIOBAaHTOB BaXKHBI B XMMIUECKMX CpeACTBaX 3all[UThl pacTeHMI, Tak
Kak oOecrtedmBalOT UX HajeXKHOe XpaHeHHe, Aydlllee pacIbldeHne, JOCTVDKeHHne Iean U
HeIloCpeCTBeHHOe BO3JeVICTBIIe Ha I1eAeBOIl OOBEKT (COPHSIK, BpeAUTeAb, 001e3Hb).

OcHoBHOe Ha3Ha4yeHMe IIOBePXHOCTHO-aKTMBHBIX BeIleCTB NIpU MX A0OaBAeHUM B paboumii
pacTBop — AOCTMIKeHUe I1e1eBOro oObeKTa, 4TO B CBOIO ouepeab IOBhHIIIaeT 9PpPeKTUBHOCTh AI000TO
IperiapaTta M yMeHbIIIaeT He0OX0AUMOe KOAMYEeCTBO er0 aKTMBHOIO BelllecTBa. DTO oOecrieuynBaeTcs 3a
cyerT:

1) ymeHbIIIeHIs CHOCUMBIX YaCTUI] BeTpoM (ApUPT);

2) IOBBIIIEHN ] aATe3UN U yAep>KaHus Kalleab pabouero pacTsopa Ha I1e1eB0M OOBeKTe;

3) yAydIlleHus yCBOeHMsI ¥ IIPOHMKHOBEHNs aKTYBHBIX MHIPeANeHTOB BHY TP 11e1eBOr0 OOLeKTa;

4) MOBBIIIIEHMST YCTOMYMBOCTU K AOXKAIO U Ipounx ¢pakTopos [5].

Mmorue nccaegoBaHNs IOATBEPKAAIOT, YTO KOAMYECTBO BOABI Ha IeKTap U e€ KaueCcTBO MOTYT
BAUATL Ha 5S¢PPeKTUBHOCTh repOMnIuAos. Bosa 441 o0OpaOOTKuM MOKeT IIOCTyIlaTh U3 Pa3HBIX
1CTOYHMKOB. Yalle Bcero 9To BoJa U3 CKBa’KMH, BOAA U3 OTKPBITBIX IIPUPOAHBIX MICTOYHUKOB (IIPYABI,
pexu, o3épa u I1p.), B Ay4dllleM cAaydae 13 BOAOEMOB CIleljaabHOro HasHadeHns. Kax npasuao, Bojga u3
CKBaKMH 4allle Bcero 0oJee MMHepaAM30BaHa, YeM IIOBEPXHOCTHBIE BOABI, HO IOCAeAHME COoAepKar
0oapIlle MeXaHMYeCKUX M OpraHmdeckux mnpumeceit. Vl, K cokaleHmuio, B I1eA0M KayecTBy BOABI,
UICTIIOAB3yeMOI 4451 XMMIYecKuX 00pabOTOK, yaeAseTcsl Maao BHUMaHM.

B nposeaénnoM nccaegosanuy Obla pUMeHEH I10AeBON 9KCIIepUMeHTaAbHbI MeTo4. MHuorue
uccaejoBaTeAn CIPaBeAAMBO IOAHMMAIOT BOIPOC O TOM, 4YTO HKOAOTMYECKMEe ICCAeJ0BaHI,
IIpOBeAeHHbBIe B Aa0OpaTOPHBIX YCAOBMSAX, M IIOAydeHHble Ha MX OCHOBe BBIBOABI He Bcerga B
AaZbHeNIeM IPUMEHMMBl K II0AeBbIM ycAoBusAM. Ilo®ToMy B 9KOAOTMYECKUX MCCAeAOBaHMAX
IIpeArIoYTeHNe OTAAeTCs I0AeBbIM MeTOAaM U yCAOBUAM IIPOBEAEHIS DKCIIePUMEHTOB.

Aas onpegeaenus Ouoaormgeckoit pPeKTuBHOCTU repOnIAa UCII0Ab30BAAC BECOBOM METO
ydeTa COpHBIX pacTeHuit. buoaornmueckass 9pQPeKTMBHOCTD AeMICTBIS TepOuINAa IIoKa3ada CHYKeHMe
YICAEHHOCTU COPHAKOB B pesyabTaTe ero IpuMeHeHHUs (B IPOILeHTaX K MCXOAHON 3acOPEeHHOCTH).
YueTsl MpOBOAMANCH HEIIOCPeACTBEHHO Ilepe/, IIpMMeHeHNeM repouia 1 CIycTs OAUH Mecsl] I1ocae
XMMMYECKOll 0OpabOTKM. YUUTBHIBAAMCh MX ChIpas M BO3AYIIHO-Cyxas Macca B pacdyeTe Ha y4YeTHYIO
naomaaxky. Pasmep kaxkaoil yueTHON Iaomagku cocrasasa 1 m% Ha ombITHOM M KOHTPOABHOM
ydyacTkax Ha Kaxaple 100 M2 naomaau AeAsHOK BbIA@ASAOCh IO 5 IOCTOSHHBIX YYEeTHBIX I1AOIIaJOK,
pacroaraeMbIX paHAOMU3MPOBAHHO (4 IIOBTOPHOCTM).

10 Ne 4(133)/2020 A.H. Tymunes amotrdazo EYY Xabapwoicor. Xumus. Teozpagus. Dxorozus cepuscor
ISSN: 2616-6771, eISSN: 2617-9962


http://www.pesticidy.ru/dictionary/herbicide
http://www.pesticidy.ru/dictionary/herbicide
http://www.pesticidy.ru/dictionary/herbicide

Buoaozuueckas u akoHomuveckas 3¢¢€Kmu6HOCmb COBMECITHOZ0 NPUMEHEHU S Mugﬁocama u...

broaormyeckas 9¢pPpeKTuBHOCTL repOMIINa paccunTaHa 10 MOAUPUIIIPOBaHHON popMyae
ABOOTa, IO y4eTHBIM AaHHBIM I10cAe 0OpabOTKM IO OTHOLIEHUIO K MCXOAHOM 3aCOPEHHOCTH B OIIBITE, C
IIOIIpaBKOJ Ha KOHTPOAB uyepe3 ITOKa3aTeAb «JCIPaBAEHHBIN MPOILEeHT Imbean COpHAKOB Cuenp» I10
caeaymomeit popmye:
Cuenp =100 — Bo/ Ao x 100 x ax/ bk

rae Cucp — CHIDKEHMe OMOMAacChl COPHSKOB B % K JMCXOAHOV 3aCOPEHHOCTM B OIIBITE C
IIOIIPaBKOJ Ha KOHTPOAD;

Ao — Onomacca copHAkoB Ha 1 M2 Ipu omnpejeaeHUN MCXOAHON 3aCOPEHHOCTM B OIIBITHOM
BapuaHTe (r/m2);

Bo— T0O >xe BO BTOpOM 1 ITOCAeAYIOIINX y4eTax (r/m?);

ax— Omomacca COpHSKOB Ha 1M? IIpu olpejeeHNN ICXOAHOM 3aCOPeHHOCTI B KOHTpoe (I/M?);

bx— TO ke BO BTOPOM U IIOCAeAYIOITUX yueTax (r/m?).

B npusesennoit ¢popmyae orHomieHme ax/bx sABAseTcs INOMPaBKOM Ha KOHTPOAb, OHA
BBIUMCASIETCS AA51 BCeX BAPMAHTOB OITbITa, OTHOCAIINXCS K OAHOMY KOHTpPOAIO [6].

Vndopmanuio o KauecTse BOADI, MCIIOAB3YeMO 4451 XMMUYECKIX 00pabOTOK, MOXKHO ITOAYIUThH
II0 pe3yabTaTaM Aa0OpaTOPHOIO aHaaAm3a. AHaAM3bl Ha coJep>KaHue B Boge coaeil Kaabnus (Ca),
marans (Mg) n onpegeaenne pH BOABI BBIIIOAHSET AOCTaTOYHOe KoAmdecTBo Aabopartopuit. Kpome
TOTO, UMEIOTCsl pa3AMdHble ITIOPTaTUBHBIE DKCIIpecc-aHaAN3aTOPhl, KOTOphle O4eHb yA400HO IIPUMEeHSATD B
II0AeBhIX ycA0BUAX. Jas onpegeasenus pH TexHmyeckoil BOABI, MCIOAB3yeMON AAsl IIPUTOTOBAEHUS
pabodero pacrsopa, OblA TpUMeHEH mHopTaTuBHEI pH-MeTp - 9PPexTUBHBII MHCTPYMEHT
MOMEHTaAbHOIO OIIpeAeAeHIs] YPOBHS KMCAOTHOCTU JKMUAKOCTU C TOYHOCTBIO M3MepeHus 3HadeHns: pH
40 0,1. Aas onpeaeseHns >KECTKOCTY MCIIOAb30BaHHON B IOAEBOM DKCIIEPUMEHTe TeXHUMYECKOM BOABI
Ob14 mnpumeHéH mopratusHbI TDS-MeTp (KOHAYKTOMeTp), OIpeAeAsiomnii OOIMII  ypOBeHb
MHHepaAu3aluy >XUAKOCTH, €€ OOILIYIO >KeCTKOCThb (cogepkaHue coseit Ca m Mg) c TOYHOCTBLIO
u3MepeHus 40 2-3 ppm.

Aas xoppexkTtuposaHust pH TexHmdeckom BoAbI ObLA IIPUMeHEH ITPOMBIITLAeHHBIN KOHAUIIIOHEP
Boanl pHwaterPower (ITAB) mpomnssoactsa xommnanun Nando (/Autsa). JaHHBIT aAbIOBAHT SBASETCS
CHABHBIM OKMCAUTeAeM C LBeTOBHIM MHAMKaTtopoM pH wmcroansyemoit Bogwl. Kpome Ttoro, ITAB
001a4aeT CBOMICTBaMM CMauylBaTeAs, pacTeKareAs U npuanmareas [7].

Koppekrtuposanne pH TexHmueckoi BOAbI 4451 IIPUTOTOBAEHUS paboOyero pactsopa BO3MOXKHO
KaK BM3yaAbHO (IIO LIBETY BOABI), TaK M C IIOMOIIBIO M3MepeHus npudopom pH-merpom. Ha 1 a2 Boan
Aobasasior 4o 0,6 ma pHwaterPower, nmpuMmepHO 40 TOi CTelleHM, IIOKa IIBeT BOABI He CTaHeT
areAbCUMHOBO-OpaHXXeBbIM. B cpeaneM kaxapie 0,2 ma ITAB caroxaror pH 1 4 Boapr Ha 1,0.

Pucynok 3 — TectupoBaHue TeXHU4YeCKOM BOABI Ha yposHU pH
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CootseTcTBeHHO, uTOOB CHU3NTHL PH BoARI Ha 1 3HaueHne B paboueM pacTsope Ha Kaxkable 100 2
BOABI He0Ox0AuMO A00aBuTh 20 Ma ITAB. B Tabaurie 1 ykasansl audppepennmposanabie HOpMber ITAB
Aas cHiKenus pH Boapr 20 3Hauenns 6,0 n3 pacuéra Ha 100 4.

Tabanma 1
Hopwmuzt TTAB a45 xoppexTuposanns yposHs pH Boab

3HayeHUe Koangecrso pHwaterPower,
pH Boan ma Ha 100 2 Boas!

8,0 80

7,5 70

7,0 60

6,5 50

6,0 40

AAas IpUTOTOBAEHUs paboyero pacrsopa ObIAM IPUMEeHeHBl TepOUIN A, CIIAOITHOTO AeVICTBIS
Toprago 540, B.p. (ramdocart, 540 r/a, 3AO Pupma Asrycr), koHAUIMOHEP BoAbl pHWaterPower
(Nando, Autsa), rpyHTOBas BOJa M3 TEXHIMIECKOI CKBa>XKMHBI: cogep>kaHne coaeri Ca m Mg mpessliaio
600 ppm, 3nauenne pH Boab! coctaBasao 8,5-8,7, cpeansas temnepatypa + 10-12°C.

Pucynok 4 — IlposeseHne moAeBoro sKcrepuMeHTa

PesyabTaTnl 1 00CyXaeHMe 1CCAeA0BaHUIA

OnpiTHBI ydacTOK Obla BbIOpan Ha maposoMm mnoae KX «Kapaem», Abaiickuit palioH,
Kaparanaunckas o0aacts. Jara 3akaagku I04€BOTO 9KcHepuMmeHta — 17 Mas, gara  yuera
6moaornyeckoir 9$pPeKTUuBHOCTI — 16 UIOHS.

B pesyabraTe nposei€HHOrO uccAejOBaHUsA ObIAM IIOAy4YeHbl JaHHBIE OMOA0TMYECcKO
9 PpexkTUBHOCTU AEIICTBUS pa3ANMIHBIX HOpM randocara, IpuMeHEHHbIX coBMecTHO ¢ ITAB. B tabaniie 2
yKa3zaHpl II0Ay4eHHble Ppacy€THBIM IIyTéM CpedHMe 3HadeHMsl Omoaormdeckon oPpQGeKTUBHOCTU
coBMecTHOro npuMenenus randocara u [1AB, ¢ yuétom xoppexkruposanms yposHs pH npumenénnort
TeXHUYECKOM BOADI.
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Tabamnma 2
broaormyeckas 9¢pPpeKTUBHOCTD AeTICTBIA TAndocaTa
B 3aBUICIMOCTH OT €T0 HOPMBI pacxoga copMecTHoO ¢ ITAB
Koamnuecrso
ITAB pH BD
Ne Bapuanr repouipaa
A/ra r/ra % Ma/100a | BoABI cp.3H., %

1 Topnaao 540, B.p. 3,0 1620 100,0 | O 8,5 85,4

T 40, B.p.
2 optaao 540, 5.p 2,5 1350 | 833 |40 6,5 87,8

+ pHwaterPower

T 40, B.p.
3 opt1aA0 540, .p 2,0 1080 | 667 |60 5,5 93,6

+ pHwaterPower

T 40, B.p.
4 optaao 540, 5.p 1,5 810  |50,0 |80 45 84,5

+ pHwaterPower

OaMH M3 BapMaHTOB IIOKa3ad OTHOCUTEABHO BBICOKYIO OMOAOrM4YecKyl0 9PQPeKTUBHOCTD
Aevicteus randocara (93,6%) Ipy ero CHUKEHHOV HOopMe pacxoda (-33,3%) n AobaBaeHnm B pabodmit
pactsop KoHAuIOHepa BoAbl (pHwaterPower) 8 Hopme 60 M4/1004 BOgBI. YUnTBIBask BBICOKYIO CTEIIEHD
3aCOPEHHOCTU OIIBITHOTO IIOAS OAHOAETHUMM COpHsAKaMy (cBprmre 150 mTyk/mM?) M HaAmMdMs TaKUX
MHOTOAETHIX COPHAKOB, KaK MOA0O4Yall AO3HBIN U IIBIpei (CBBIIIE 5 MITYK/M?), YpOBEHb O110A0TIYECKON
¢ PpexrusHOCTU 93,6% CIMTAETCS AOCTATOYHO BLICOKIIM.

Taxum oOpaszoM, IOATBep>KAaeTcs 4Y€TKas KoppeaAslus, Hpu KOTOpPOIl A0 OIlpeaeAEéHHON
HOpMBI ramdocara HabAIOAaeTcsl IIOBbIIIeHNe Omoaormdeckoir spgekTuBHOoCTH ramdocara IIpu
O/HOBPEMEHHOM CHIU>KEHIM er0 HOPMBI pacxoga U yseandenun koamdectsa [TAB. Dro mogreep>xaaror
AaHHbIe BapuaHTa 4, ¢ Hopmoii raudocata 1,5 a/ra, rae ero 6moaorndeckast >PpQPeKTUBHOCTh CHIYKAETCS,
HeCMOTp:I Ha yBeandeHue koandecrsa [TAB 240 80 ma/100 2 Boapr.

IIpousBoacTeeHHas 3apyOe>kHas UM OTedyeCTBeHHas IIpaKTHKa ITOKas3blBaeT, YTO B IIOCAeAHUe
TOABI IIpY IIPUMEeHeH!) TepOUINAOB aKTMBHO MCIIOAB3YIOTCA pa3ANYHbIe aAbIOBAaHTHI A4Sl YAYyYIIeHUs
TexHn4ecknx xapakrepuctuk Boasl. K npumepy, B CIIA n Kanage momyaspen cyabdaT aMMOHUS
(NH,4):SO,, B crienimaapHOM >KMAKOM BlJe, HO €ro IpuMeHeHe TpeOyeT HeKOTOPOIl DKCIIO3UIINI ITpU
AoOaBaeHNH B pabounii pactsop, B cpeaHeM 30-40 MUHYT, 4TOOBI AeaKTUBMPOBaTh coan Kaapims (Ca')
n Maraua (Mg?'), cogepkaluecs: B TeXHIIYECKOI BoAe. B IIpon3BoACTBeHHBIX YCAOBUAX IPUTOTOBAEHNE
pabouero pacTBopa, BKAIOUas 3aKauky BOABI B OaK ONIpPBICKMBaTeAs, 3aHIMMaeT OIlpeseaéHHOe BpeMs (B
cpeaneM 15-20 mun.). IlosTOoMy 40mn0AHNTEeABHBIE 3aTpaThl BpeMeH! Ha AeaKTUBalIUIO COAell, B cAydae C
cyAbdaTOM aMMOHIIS, HE COBCEM IIpMEMAEMBI AAs IIPOU3BOACTBEHHBIX ycaosuil. Tem Ooaee, 4TO B
Poccum n Kaszaxcrane cyapdar aMMOHUs IPUMEHSETCSI B I'PaHYAUPOBAHHOM BUAe, C OOABIINMU
HopMamu pacxoga (10-20 kr/Ky0.M. BOABI), UTO OITATH >Ke He COBCeM yA00HO B IAaHe TeXHOAOTMIHOCTHU
npuMeHeHus [8].

B caygae ¢ xmakmm konaunyonepom soapl pHWaterPower, npumenénneiM B 11oaeBom
BKCIIepMMeHTe, TEeXHOAOIMYHOCTh AAHHOTO aAbIOBaHTa IIOATBEp>KAeHa TeM, YTO IIPU OTHOCUTEALHO
MIHIMAa/ABHO HOpMe pacxoga (40-60 ma/100 24 BOABI) HPOMCXOAUT OTHOCUTEABHO OBICTpOE
KOppeKTupoOBaHue yposHaA pH BOABI M 4acTMYHO CHMIKAETCs €€ KECTKOCTh, YTO B KOHEYHOM CUETe
yBeAnunBaeT 611010TmIeckyio 3PpPeKTUBHOCTD AeMICTBusA randocara.
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Tabauma 3
DxoHoMMueckas 9(pPeKTUBHOCTb COBMECTHOTO ITpuMeHens randocara u ITAB

3aTpartsl, TeHre/ra DxoHomus Ha 1 ra
No Bapuanr
repounmal TTAB? oO1me TEHTre %
1 Topnago 540, B.p., 3 a/ra 7938,0 0,0 7938,0 0,0 0,00
Topnuago 540, B.p., 2,5 a/ra
2 6435,0 86,8 6521,8 1416,2 17,8
+ pHwaterPower, 40 m2/100a
Toprago 540, B.p., 2,0 a/ra
3 292, 130,2 4222 2515, 1,7
+ pHwaterPower, 60 m4/10021 5292,0 30 > S158 3
Toprago 540, B.p., 1,5 a/ra
4 } 173, 4142, 795,4 47,
+ pHwaterPower, 80 m4/1002a 3969,0 3,6 6 3795 8

B pesyabrare mccaesoBaHMs HMOMMMO OMOAOTMYECKO D(PPEKTUBHOCTI AEVICTBUS TepOmMIMAa
Obl1 TIOAydeH BSKOHOMIYecKuil 5¢Q@QeKT NpUMeHeHMs CHIUKEHHBIX HOpM pacxoga ramdocarta. B
yCAOBUAX BapuaHTa 3 IpU BBICOKON Omoaormueckon s¢pdexrusHocTn (93,6%) Oblaa moAydeHa oOIrjast
®KOHOMM 3aTpar Ha 1 ra B pasmepe 2515,8 tenre nan 31,7% (Tabauua 3).

Crommocts repounnga Toprago 540, B.p. Ha MOMEHT IIpUMeHeHNs cocTaBasiaa 450 py0./a nan
2646 tenre/a (kypc 5,88 tenre/py6, Ha 17.05.2019r.). Croumocts pHWaterPower - 7,3 espo/a nan 3101
TeHre/a (Kypc 424,83 tenre/espo, Ha 17.05.2019r.) [9].

BoeiBOoABI.

B pesyabraTre mpoBea€HHOIrO MOAEBOTO BDKCIIEpMMeEHTa aBTOpaMI IPeAaOoKeHbl CAeAyIoIye
BBIBOABI U ITpaKTUYeCcK/e peKOMeHAaITIA:

1. OanuM m3 OCHOBHBIX (PAKTOPOB, BAUAIONMIMX Ha DPPeKTUBHOCTb JAeiicTBus Tramdocara,
SABAsSIeTCs TeXHM4YecKasl BoAa, MCIIOAb3yeMas IIpU IPUTOTOBAeHMM paboyero pacrsopa, a MMeHHO, eé
Jusuyeckne XapakTepUCTUKU: COAeprKaHMe MeXaHMYecKMX M OpraHM4ecKMX IpuMecell, cojep KaHUe
coaent (Ca, Mg), yposens pH Boapl 1 ap. OnTumMaabHBIM peKOMeHAyeMbIM ypoBHeM pH Boawl aas
IIPUTOTOBAEHMsI paboyero pacTsopa C IpuMeHeHMneM ramdocara caeayer caurarth 5,0-6,0. Canmkom
Kicaasg U, HaoOOpOT, Iedo4Hasi cpeda OygeT CIOCOOCTBOBaTh CHVDKEHUIO —OMOAOTMYecKOit
9P PeKTUBHOCTI AeVICTBIS repOnITIAa BCAeACTBIE AeaKTUBAIU AeVICTBYIOIero BelecTsa (ramdocara);

2. buoaornyeckas 5$PeKTUBHOCTh AeMicTBIs randocaTa 3aBUCUT OT HOPMHI pacxoda pabouero
pactBopa: uem Ooaplle HOopMa (cBeimre 70 a/ra), Tem ©Ooable caMm ramdocar OyaeT IOABEpIKeH
I[e109YHOMY TUAPOAM3Y B cAydyae IIPUMMEHEeHUs TeXHMYecKoil BOABI, He COOTBeTCTBYIOIIel
OITMMaAbHBIM HapameTpaM. Takum oOpa3oM, AOIYCTMMON B HaIIMX HPOU3BOACTBEHHBIX YCAOBMSIX
CYMTaeTCsl HOpMa pacxoza pabouero pacrsopa ¢ npumeHenueM randocara 50-70 a/ra;

3. ITpu cosmectHOM mpuMeHeHym randocara u pHWaterPower gorryckaeTcs: cHU>KeHe HOPMEI
pacxoga ramdocara a0 30-35%, m, caejoBaTeAbHO, CHIDKAeTCA ¥ XUMMYeCcKas Harpyska Ha
arpobnonenos. IIpn sTom Onoaorndeckas 9pPeKTUBHOCTD AeVCTBIS raudocaTa OCTaéTcsl CTabUABHOT],
BO3MO>KHO Ja’ke HEMHOTO moBbIaercsa 40 10% (Bapmanr 3);

4. B pesyabrare cHYDKeHUsI HOpMBI pacxoga ramndocara 4o 810 r/ra (1,5 a/ra, Toprago 540,
B.p.) U OAHOBpeMeHHOM aoOaBaeHun B padoumit pactsop pHWaterPower (ITAB) B HOpme 80
M4/100 2 BOABI TTOAy4YeH MaKCHMaAbHBIN SKOAOTHMYeCKIIT 1 DKOHOMIYeckuit 5 ekt (10 48%), mpu
®TOM Omoaormyeckass 9PQPeKTNBHOCTh cocTaBula 84,5%, dYero BIIOAHE AOCTAaTOYHO AAS
II0/HOIIEHHO peAIIoceBHOI DOPLOBI ¢ 0AHOAETHUMY COPHBIMU pacTeHMsAMU (Bapuant 4).
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Opraanik KasakcraH karaaribiHga 0eTTik-0eaceHai 3aTTap MeH randocarThl Oipaecin
KOAJaHYAbIH OM0A0THUAABIK KoHe 9KOHOMMKAABIK THiMAiairi

ABgaTtna. OcimaikTi KOprayablH XUMUAABIK Kypaddapbl KOAAaHBLAMAl, Kasipri 3aMaHFBI
VMHTEHCHBTI ©CIMAIK IIapyaIlblABIFBI  ©HAipici eaecTeTiAMelidi, OHBIH iIIiHAe, TrepOuUIIMATED
arpo0OMoIIeHO3¥Fa >KaAIlbl XMMUAABIK XKYKTeMeHiH HeTisri 6e4iriH Kypainasl.

I'anmdocar men OeTTik akTMBTI 3aTTapfa (OeTTiK aKTMBTI 3aTTapra) HeTizgeAreH opTypAi
repounnATEpAl HeMece aAblOBaHTTAap Jel aTaJaTblHAApAbl Oipre KoaJaHFaH Ke3de KypaMblHAA
randocat Oap repoULMATEP dcepiHiH OMOAOIMAABIK TUIMAIAITiHIH JKOFapblaiaybl OalikadaAbl. OaeTTe,
Ke3 KeAreH repOMIMATIH OMOAOTMAABIK JKoHe ©HAIpicTiK TmiMAiairi, keOiHece, OHBIH TYy3idy callachlHa
OaliaaHBICTHI (CYIIBIK, KYPFaK, KallTadFaH >KoHe T.0.).

Bacrankpr npenaparrapga BA3-abn naieissl 90%-ra >KeTyi MYMKiH, aa KepiciHIle, >KaAIlbl
Adpiaepae keitOip OeTTik OeaceHAl 3aTTapAblH MeaAlllepi a3 HeMece MyAadeM KOK. Ic >kysiHae aapi-
A9PMEKTi TaHAay KVKBIFBI opaalibiM (epmepaiH e3iHAe Hemece ociMAiKTepai Kopray >KeHiHAeri
MaMaHAa KaAaAbl.

Tynin cesaep: ramdocar, cyapin pH, Oerrik-Oeacenai sarrap (BbbB3), misirbiH HOpMach,
011010TUAABIK TUIMAIAIK, IECTUITUATIK KYKTeMe, IITBIFBIH YHEMAEY.
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IL.N.Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan
2S.Seifullin Kazakh Agrotechnical University, Nur-Sultan, Kazakhstan

The biological and economic effectiveness of the combined application
of glyphosate and surfactants in Central Kazakhstan

Abstract. Modern intensive crop production is unthinkable without the use of plant protection
chemicals, of which herbicides account for the main part of the total chemical load on the
agrobiocenosis.

With the combined use of various herbicides based on glyphosate and adjuvants, an increase in
the biological effectiveness of the action of glyphosate-containing herbicides is observed. As a rule, the
biological and production efficiency of any herbicide largely depends on the quality of its formulation
(liquid, dry, encapsulated, etc.).

In original agrochemicals, the percentage of surfactants can reach 90%, and vice versa, in
generic products, the content of some surfactants is low or completely absent. In practice, the right to
choose a product always rests with the farmer himself or with a plant protection specialist.

Key words: glyphosate, water pH, surfactants, application rate, biological effectiveness,
pesticidal load, cost saving.
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O030p 94eKTPOANTOB Ha OCHOBE OPTOHMOOAaTa AaHTaHa.
CTpyKTypa u IIpOTOHHAasI HPOBOAVIMOCTD

AnHoOTanms. B dantoii  pabome mnposedert 0030p 6AXHEUUWLUX HAYUHOIX — mMPYI0E,
NOCEAULCHHDIX — UCCAOO6AHUSLM — MAMepUaros, — 00Aadatousux  6blCOKOI  NPOIMOHHOI
NPo60OUMOCHILIO U NPeICABASIOULUX UHIEPeC 6 KAuecnee arbmepHamuGHLIX Mamepuaros
OASl UCNOAD306AHUS 6 NpOMbIAeHHOCHU. VI3 pesyrbmamos uccAedosanuii 6UOHO, UIMo
OOALULUHCINGO  6DICOKOMEMNEPAMYPHLLX NPOMOHHBLIX NPOGOOHUKOE OMHOCAMC K KAACCY
CAOKHOOKCUOHBLY COeOUHEHUTL CO CIPYKMYPOLl NePOSCKUMA UAU IPOUSE00HDLX 0111 Hee.
Yuenvimu OviAu  UCCAD06AHVL  CHPYKIYHO-MeXAHUYeCKUe, ACKMPOHHbE U ONMuieckue
ceoticmea  opmonuobamos Aanmana LaNbO4, pesyrvmamvl Komopvlx OJemoHCHpUpyiom
HECKOALKO CHPYKMYPHUIX PA306bLX 1epexodos 6 3A6UCUMOCTIU O MeMNepanmypbl U 0aAeHs
6 1N0CAC)06ANMEALHOCIIU O OpMOPOMOUYECcKoll uepes MOHOKAUHHYI0 K IMempazoHarbHoil
cummempuu. Buviseaero, wmo no ceoeii npupode wpucmarruveckas cmpykmypa LaNbO4
SHAUUTEALHO O0Aee AHUSOMPONHAS 110 CPAGHEHUTO C WUPOKO USYHEHHOIMU KIOUNeCKUMU UAU
pombuueckumu  neposckumamu.  Jonuposannviii  LaNbO4 — maxxe — noxasvisaem
svicoKOmeMnepamypHulii - $aosviii  nepexod, KOMOpPoLL SA6HO 6AUAENT HA  NPOMOHHYIO
nposodumocmv. Taxxe Oviro dokasano, wmo Huskomemnepamypras $asa LaNbO4 seasemcs
MOHOKAUHHOU.

Beaedemesue 0030pa Hayunvix pabom 6 o00Aacmu OAHHOLIX UCCACOO6AHULL  6LIIGAEHO, U0
HAUOOALULUT UHMEpeC NPedCAGASIONT MAMepUarl, noAyueHHbvle HA 0CHO6e OPMOHU00ANI06
PedK0o3eMeADHDIX MeMAAA06, KONopble NOKASANU OMAULHYI0 NPOMOHHYI0 NPO0OUMOCHID NPU
npomexymounox memnepamypax (400-900°C) 6 60dopode uru 6odocodepxauuti ammocPepe.
Aanvreriuiee yeeauvere no0GUXHOCHU NPOmMoHos 6 mamepuarax wa ocrose LaNbO4 6viro
docmuziymo 0onuposaHueM makux aremermos, kax cmporyuii (Sr), uyepuir (Ce), ummepoui
(Yb), npaseodum (Pr), morubden (Mo), mazruir (Mg), medv (Cu) u xarvyuir (Ca) u opyeue.
Opmonuodam ranmar - LaNbO4 (LN) - seAsemcs mHO02000euarouum kanoudamom 6
Kauecmee NPOMOHHOLIX NPOGOOSAULUX IACKHIPOAUNIOS 6 CpedHemeMNnepamypHoil 00Aacmu, ¢
NOMEHUUANDHOIM  npUMereHuem 6 meepdookcudnovix monausHolx aremenmax (TOTI) u
damuuxax 6000poda, noamomy mpedyem nposederus. 0AAbHEUUUX UCCAO06aAHUT 6 JAHHOL
ooracmu.

KatodeBble caoBa: neposciumul, 0pmoxuo0an AGRmMana, nponmoHnposodsiue KoMnosumui,
donuposariue, meepoooKcUdHble MONAUSHBIE IACMEHNTDL.

DOI: https://doi.org/10.32523/2616-6771-2020-133-4-18-34

Ca0>xHBIE OKCMAHBIE COeAMHEeHNs T10cAe TeMIlepaTypHOil 0OpabOTKM B ITapax BOABI
AU  BOAOpOACOAep:Kalllell aTMocdepe HauMHAIOT —IPOABASATH IPOBOAMMOCTH, YaCTUYHO WA
IIOAHOCTBIO ~ OOyCAOBAEHHYIO — IlepeHOcoM  IpoToHOB. Takme  asbpl  OTHOCAT K  KaAaccy
BpICOKOTeMMepaTypHbIX BblIe <7/00°C mpoTOHHBIX TPOBOAHMKOB [1].

Marepnaasl, obOaajaiomiye BBHICOKONM IPOTOHHON HPOBOAMMOCTBIO, MHTEPeCHbl B KauecTse
aAbTePHATUBHBIX MaTepUaA0B AAs UCIIOAb30BaHNs B IPOMbIIIAeHHOCTU. [IocKoabKy BOAOPO4 sIBAseTCS
OJHUM M3 OCHOBHBIX XMMMUYECKMX BDHEPrOHOCUTEeAei, IIPOTOHHble IIPOBOAHMKM MOTYT OBITh
ICII0Ab30BaHbl B IIpOIleccax, CBA3aHHBIX C IIpeoOpa3oBaHMeM XMMUYECKON! SHePIun B DAeKTPUIEcKYIO.
Hampumep, B KadecTse YMCTO MOHHOIO IIPOBOAHMKA, CAY’Kalllero B KadecTBe DAEKTpOAUTa B
BBICOKOTEMIIEpaTypPHOM  TBEPAOOKCMAHOM TOIAMBHOM 9DJAeMeHTe WUAUM B  BUAe CMeIIaHHOTO
BBICOKOTEMIIepaTypHOTO IPOTOHHO-DA€KTPOHHOIO ITIPOBOAHMKA B MeMOpaHe 4451 BblAeAeHIs BO40poJa
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BoABIMIMHCTBO M3BECTHBIX BBICOKOTEMIIEPATYPHBIX ITPOTOHHBIX IIPOBOAHMKOB OTHOCITCA K
KAacCy CAOKHOOKCHAHBIX COeAVHEHNII CO CTPYKTYpOIl IIepOBCKMTAa MAM IIPOM3BOAHBIX OT Hee.
YcTraHOBAEHO, YTO BO3MOXKHOCTh BHeApeHUs BOABI (BOAOpoJda) B AaHHBle (a3bl UM KOHIIEHTpallus
00pa3yIomMXCcsl MMPOTOHHBIX HOCUTeAel HAIpsAMYIO CBs3aHa C KOAMYECTBOM BaKaHCUII KICAOPOJa B
CTPYKType OKcuA0B [2,3,4].

TpaanioHHBIMI OObeKTaMI MCCAeAOBaHNUsI BBICOKOTEMIIEpaTypPHOIO IIPOTOHHOTO TPaHCIIOpTa
SIBASIIOTCSI TI€POBCKUTOIIOAOOHBIE OKCHMABI Ha OCHOBE IlepaToB 1AM LMPKOHaTOB, Takue Kak BaCeOs,
BaZrOs, SrCeOs wu SrZrOs, aonmposaHHBIEe pegko3eMeabHBIMU 5aeMmeHTamm [5,6]. BaCeOs-
AOIIMPOBaHHBIE DAEKTPOAUTHI MMEIOT IIAOXYIO0 XMMMYECKYI0 U TepMUYecKylO CTabMABHOCTb, HO
BBICOKYIO IIPOTOHHYIO IIPOBOAMMOCTD BO BpeMsI OKMCAUTEeAbHO-BOCCTAaHOBUTEABHBIX 1IMKA0B. HammpoTus,
BaZrOs-agonmposaHHble DAeKTPOAUTH AeMOHCTPUPOBAAY MPUEMAEMYIO XUMMUYECKYIO U TePMUYECKYIO
CTabMABHOCTH, HO HU3KYIO IIPOTOHHYIO IIPOBOAUMOCTS [7].

Oxcnapl, KoTopble 6oaee ycroiamssl B atMocdepe, cogepkarye CO2, moKazaau IMPOTOHHYIO
IIPOBOAMMOCTDL 0O/Aee yeM Ha MOPSAAOK HIUKe IO CPaBHEHMIO C BBIIIEYIIOMSHYTHIMM IIePOBCKUTaMIA.
Norby n ap. [8] npogemoHcTpupOBaAy, 4TO AONMPOBaHHLIE peAKO3eMeAbHble IT0AYTOpPHbIe OKCUABI
IIPOBOAAT IIPOTOHBI, M MX MaKCHMaAbHasl IIPOBOAMMOCTh cocrasmaa 7,5x10% S/em aaa Gd20s,
aormmposanHoro Ca (900°C). PeaxosemearHsle ¢pocdaTer 00pasyoT apyroit Kaace ycroiramsbix K CO2, ¢
3aMeTHON IpoToHHOM mposoaumocteio  [9,10,11].  ®ocdarer  LaPsOs, gonmposannbie Ca,
AEMOHCTPUPYIOT CaMyIO BBICOKYIO ITPOTOHHYIO IIPOBOAMMOCTH, mopsgka 3x10* S/em (700°C), HO
CTabMABHOCTh JaHHBIX MaTepualoB OIpaHMYeHa II0 OTHOIIeHMIO K TemIepatype. OgHako
nccaejoBaHHbIe OKCMABL U (PpocdaThl peAKO3eMeAbHBIX MeTaAA0B, IO CYIIECTBY, SBASIOTCSI YMCTBIMU
VIOHHBIMM IIPOBOJHUKAMI U IIpeACTaBASIOT, KaK TaKOBble, He AydlllMil BapMaHT MaTepualoB AAsd
IIPOTOH- IPOBOASIINX MeMOpaH.

OrHOCuTeABHO HeAaBHO OblA OOHapy>kKeH APYTOil KAacC IPOTOHHBIX ITPOBOAHUKOB - CAOXKHBIE
OKCUABI C HPUPOAHON HEKOMIIAeKTHOCTBIO IOApelieTkn Kucaopoda (¢asbl co CTPYKTypHOI
pasyrnopsaoueHHoCTbIO).  OproHmoOat  aanraH-LaNbO4  (LN)  sABasgercss  MHOrooOemjaiommm
KaHAMAQTOM B KadecTBe IIPOTOHHBIX HPOBOASIIMX DAKTPOAUTOB B TBEPAOOKCHAHBIX TOILAMBHBIX
naemenTax (TOTD) u garunkax sogopoaa [11].

Cemerictbo Tnmma ABOs (cmamkatel, repMaHaTtel, MoAMOAaTh, BOAbPpaMaTsl, HMOOATHL,
TaHTaAaTbl, BaHaAaTel, pocdaTsl 1 T.A.) IIpeAcTaBAseT coDOi KAacC MaTepualos C Pa3HBIMM 004acTsIMU
IpUMEHEeHNs, HalpuMep, JAa3epHble MaTepuaslbl, TazopasdjeAuTelbHble MeMOpaHBI, DAeKTPOANTHI
TONAMBHBIX D1eMeHTOB [9,10]. EcTb paboThl, B KOTOPHIX COODIIaeTcs O peaKo3eMeAbHBIX OpTOHMODaTax
(RENbOs), a Takxe o peakosemeasHblx oproranTadarax (RETaOs), Haunmnas c 1960 r. [11-15], HO A0
HeJaBHETO BPeMEeHN 9TU CICTEMEI He ObLAM IIpeAMETOM JICCAEeA0BaHILI, KOTOPOMY HayqHOEe COOOIIEeCTBO
yAeA5110 00AbIII0e BHUMAaHIE.

Mssectno, uro RENDbO: xpucraaamsyercst B CTpykType Tuma ¢eprycoHmnTa, TO €CTb B
MOHOKAMHHO CTPyKType (mpocrpaHcTseHHast rpymma Canf), mpeTtepnepas oOpaTuMoe IIpeBpaljeHue
CerHeTO®AacTUKa B TeTpParoHaAbHYIO CTPYKTypy THUIIa IIeeauTa (IpocrpaHcTBeHHas rpynma Cand),
YCTOIYNB TOABKO IPU BEICOKMX TeMItepaTtypax (> 700°C) [16-18]. B monokannno1 ¢gase atomsl Nb 1 RE
3aHMMarOT nosunym Baiikodpda 4e, B To BpeMs kak arombl O 3aHmMalor nosunmio 8f, crpykrypa
KOTOpOII IIOKa3aHa Ha pUCyHKe 1, rage MOXHO MAeHTH(PUIINMPOBaTh OKTasapel NbQOs, cBs3aHHBIE C
obpaszoBaHneM peOepHO-pa3jeANTeAbHBIX LiellouyeKk BAoAb ocu c. Kaacc aeMoHCTpupyeT HECKOABKO
CTPYKTYPHBIX (pa30OBBIX IIEPEXOAO0B B 3aBMCUMOCTI OT TeMIIEPATypPHl U AaBA€HIUs B II0CA€40BATeAbHOCTI
OT OPTOPOMOMYECKOIT Yepe3 MOHOKAMHHYIO K TeTparoHaAbHOV CUMMeTPUI.
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Pucynox 1. Ctpykrypa moHokanHHON da3sl RENbOs [19].

TerparonaasHas ¢asa nmocrpoena He Ha okrasgpax NbOe, a Ha HecBs3aHHBIX TeTpasApax NbOs,
KaK ITOKa3aHo Ha pucyHKe 2, mpudeM atromsl RE, Nb u O saHnmaror o orgeasHocTy mosunyu 4b, 4a n
16f Barikodda coorsercrBeHHO. [TapameTps! pemterkn coeauHennit RENbO4, oueBnaHo, OyayT 3aBuceTsh
OT MOHa AaHTaHOMAA.

Pucynok 2. Ctpykrypa TeTparoHaasHoii ¢passr RENbO4 [19].

ITo coert mpupoge Kpucrasandeckas crpykrypa LaNbOssHaunteasHO 60aee aHM3OTpOITHAs 110
CpaBHEHMIO C IIMPOKO M3YYEeHHBIMM KyOMYeCKMMMU UAM  POMOMYECKUMM  I1epOBCKUTaMIU.
Aormposansseii LaNbOs Taxoke 1mokassiBaeT BBICOKOTeMIIepaTypPHBIiT (pa3oBLI IIepexod, KOTOPHIi SBHO
BAMsET Ha IIPOTOHHYIO TPOBOAMMOCTS [20,21].

@azosrpiii nepexos, LaNbOs m3 monoxkamnazon (m-LaNbOs) B Terparonaasnyio (t-LaNbOs)
CUMMeTPUIO c pocTtom TeMIepaTyphbl 6511 11oApo6HO uccAeA0BaH aBTOpaMm
K.P.F. Siqueira, R.L. Moreira [22], on Obla oxapakTepu3oBaH Kak (pa3oBblil Ilepexod BToporo poga. Obe
CTPYKTYpBI codep>kKaT msoampopaHHbsle NbOs-Terpasapsl, cBsi3aHHble ¢ MoHamu La BOCbMMKpaTHON
KOOpAMHaum ¢ Kucaopogom [22,23]. Temneparypa sroro nepexoga (Tuep.) Bappupyercs B AnanasoHe
510-715°C [21,24,25].

DaemenTapHas sderika m-LaNbOs nmeer rmapametps! stueiiku a=5,567A, b=5,204A n c=1,53 A ¢
=94,1°C, cocraBass oobem paemeHTapHoI stueriku 333,18 A3 [26], uTo oToOpakaeTcst Ha pUCyHKe 3a.
Nb nmeer xoopanHanmio 4 ¢ KMCA0poAOM, 00pasys M30AMpPOBaHHbIe MCKaXKeHHbIe TeTpas pudecKre
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eAvHMIIBL. ECTh ABe mo3nmum Kucaopoja B HU3KOTeMIIepaTypHOII ¢pase, Ha pacCTOSHUM OTHOCUTEABHO
Nb okoao 1,90A n 1,85A, mpu xomuartHoM Temnieparype Aas O (1) n O (2) coorsercTBeHHO. La mmeer
TOABKO OJHY TO3UIIMIO B CTPYKType; OAHakO La mMeeT IlepeMeHHOe MeXKCAOIHOe pacCTOsHNE B
HanpasaeHun b, rae caon O (1) -moHOB AaeT O01ee KOpPOTKOe paccrosinue, a caoi O (2) - noHoB - 6oaee
AAVIHHOE MeXXCAOJHOe paccTosiHMe. BricokoTeMniepatypHas ¢asa MMeeT TeTparoHaAbHYIO CTPYKTYpPY,
IIOKa3aHHYI0 Ha pucyHKe 3b, kKoTopas m3ocTpykrypHa crpykrype meeanta, CaWOs. B t-LaNbOa
KI/ICAOPOA Mmeer OAH CaﬁT, a CcA0on La IMEeT paBHBIe Me>KaTOMHBIe paCCTO}IHI/I}I.

a

Pucynok 3. (a) Ctpykxrypa monokanunoro LaNbO4, rae b-nampasaenne npeacrapasieT cod00i 4AMHHYIO OCh
MOHOKAMHHOM cTpyKTyphl. [lokasansr terpasapuyeckue eauaniisl NbO4. [TynkrupHbie AnHNN
MpeACTaBAAIOT ABa PasHBIX A0 KMCA0poAHbIX y310B O (1) (kpacHast anuus) u O (2) (depHast auHus). (0)
Crpykrypa Terparonaapnoro LaNbO4, rae c-nanpasaenue npeacrapaseT co0oit 4AMHHYyI0 och. Kucaopog
(xpacHble cdeprr), 2aHTaH (3eaeHble cpeprl) U HUOOWUI (BHYTpU TeTpasApos) [27]

Astopamu Shoujun Ding n ap. [28] Oplaa m3yyeHa 9AEeKTPOHHAs CTPYKTypa U OITUYeCKue
csorictBa LaNbO4. YcranosaeHo, uto HuskotemriepatypHas ¢asa LaNbO4 sBasercss MOHOKAMHHOI.
VsmepenHas mopoIkosas peHTTeHOrpamMma cuHTesuposaHHoro LaNbOs obpasiia mokaszana Ha puc. 4
(a) (gepnas aumnwmsa). BugHo u3 pucyHka, 4to ImoaoxkeHue u ¢popma AUMPPaKIMOHHBIX ITIKOB
cpasHuBaAnch ¢ pacdetnonn B ICSD Ne 81616. Bcaeacrtsme aHaamsa  OBIAO YCTHOBAEHO, 4YTO
CMHTe3MpoBaHHEI oOpasers LaNbO4 oTHOCMTCS K MOHOKAMHHON CHCTeMe C IIPOCTPaHCTBEeHHON
rpymmoit 12/a. Ctpykrypa pemeTku 1 KOOpAMHATEL aTOMOB 445 MOHOKAMHHOTO LaNbOs mokazans! Ha
puc. 4 ().
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Pucynox 4. (a) Penrrenorpammsr LaNbO4 11 LaNbO4, noayuennsre u3 ICSD Ne 81616. (6) Ctpykrypa
pereTky u KoopAnHaTe atoMa A4 LaNbO4

CrpyxkrypHo-Mexanndecke cpoiictsa LaNbOs4 Obran mnccaegosansr asropamu Brunckova u ap.
[29]. ITo nx ganHpIM MOHOKAMHHAs Paza LaNbOs popmupyercs nocae orzxkura ripu 900°C. ITpn HM3kmx
temniepatypax 200, 400 mn 750°C mnpokaamsanms LaNbOs peHTreHOrpaMMbl IOATBEP>KAAIOT
oOpasosaHmne amop¢uoit ¢asel (puc. 5a). Ha puc. 56 peHTreHOCTPYKTYpHBII aHaAM3 IIOKa3blBaeT
oOpasosanne mupoxaopa (MoHOkA.) LaNbOs (JCPDS 71-1405). ITocae otkura mpu 750°C, ocHOBHas
¢aza LaNbOs n mpumecnas Nb20s 61411 0OHapy>keHsI B ITpeiiiectseHHIKax LN.

(a) (b) oLaNbg0,
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+LaNbO,

LN(met) - 400°C/1h LNG(mell -900°C/6h

,fw LN(et) - 400°C/1h LN, (et) - 900°C/6h

Intesity/a.u
Intesity/a.u

Vuj»,,wwwwwwW"M"mw

LN(met) - 200°C/h

LN (met) - 750°CH1h

LN(et) - 200°C/1h

LNy(e) - 750°C/th
r

7777 T T T T T T T T T T T T 1

15'20 25 30 35 40 45 50 55 60 15 20 25 30 35 40 45 50 55 60
2 theta/deg. 2 theta/deg.

Pucynok 5. Pentrenorpammel mpejinectseHHNKoB LN sTanoa nam LN B MeTaHO/€ ITOCAe TpOKaAMBaHUA TP
200, 400°C n 750°C n LN ¢ sTanoaom nau LN ¢ meTanoaoM mmocae orxura npu 900°C.

OcHoBHOI MHTepec K peaKO3eMeAbHbIM OPTOHMODaTaM CBs3aH C IIPOTOHHON ITPOBOAMMOCTBIO,
4YTO MOXeT MeTh IoTeHInaabHoe puMmeHeHne TOTD [21]. Ilepsas paGoTa, B KOTOPOI1 coODIIaeTcs: o
IIPOTOHHOI ITPOBOAMIMOCTY AaHHBIX MaTepuaaos, AaruposaHa 2006 rogom (R. Haugsrud u T. Norby)
[21], u, XOTs1 aBTOpPHI M3ydaaM KaK peaKo3eMelbHble OpTOHMOOaThl, gommposanHble Ca, Tak u Sr, a
Tak>ke OpTOTaHTaJAaThl, OCHOBHOE BHUMaHNe OBLA0 y4eAeHO MPOTOHHON IPOBOAVMOCTM BO BAa>KHOM
aTmocdepe Ho.
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Pucynok 6. Ob1mas npoBoAuMOCTb KaK GYHKIVS A4aBAEHSI KMUCA0POAa B CyXOM M BAa>KHOM
Bogopode Aast LaossSroisNbOs mpu 1000°C m Lao,ssCao0tNbOs mpu 800, 1000 1 1200°C aas (p (H20) = 0,025
arm) [21].

ABTOpBI ~ 4YeTKO  oOHIpeAeAuAN  IIPOTOHHYIO  IIPOBOAVIMOCTb A4 OTUX  0OpaslloB,
yBeAMYMBAIONIyIocss ¢ poctoM Temrteparypbl oT 400 a0 1200°C. Kak mpasmao, mexay 400 m 600°C
MOXHO OBIAO 3aMeTUTh pa3pblB B HaKAOHe IIPOBOAMIMOCTY, KOTOPBI Obla cBsI3aH C (pa3OBBIM
IpeBpallleHleM 113 MOHOKAMHHOM B TeTparoHaapHyIo ¢asy. LaNbOs, gJonmposaHHBIN KaabliieM, 1MeAa
HanMOOABIIYIO IIPOBOAMMOCTB, gocturass ~103S/cm (puc. 6). Bbao oOHapy>keHO, YTO aHa/JOTMYHEIE
OpTOTaHTaAaThl BeAyT ceDsI TaK >Ke, KaK U HoOaThl, HO 3Ha4eHNs IPOTOHHO ITPOBOAVIMOCTY IIOYTH Ha
noanopsgka Hike. KpoMme Toro, mockoasky mx (pa3oBblil Ilepexos HaMHOTO BEHIIE, TO TaHTaJaTbl
COXPaHAIOT MOHOKAMHHYIO cTpyKTypy Iipym 1200°C. ABTOpPBI CCBIAAIOTCS Ha TO, YTO «TeTparoHaAbHbIN
noaAnMop¢ H1OOATOB, KaK IIPaBUA0, AeMOHCTpUpYyeT 60.1ee DK30TepMIIecKylo (0oaee OTpuUIlaTeAbHYIO)
SHTAABIIUIO TUAPATallUM ¥, TaKMM OOpas3oM, JAerde IMAPATUPYETCs, YeM MOHOKAMHHEIN ITOAMMOpP(
TaHTa/AaTOB».

T. Norby [21] mpeaao>xna, uro yactuaHoe 3aMmerrenrie Nb Ha Ta MokeT MUHMMI3UPOBATh HTOT
a¢dexrt. Tor PakT, uTO DTN MaTepmaAsl SABASIIOTCI OKcuAamu (0e3 Ba mam Sr B KauecTBe OCHOBHBIX
KOMIIOHEHTOB) C HaMOOABIIell M3 W3BECTHBIX IIPOTOHHBIX IIPOBOAVIMOCTEN, JelaeT X OCODEeHHO
VMHTEepPeCHBIMU AAsl UCIOAb30BAHMS B KadecTBe DAEKTPOAUTOB TOIIAMBHBIX DA€MEHTOB M AaTYMKOB
BAaXKHOCTH, KaK YIIOMMHaA0Ch Bhimre [21]. IlosToMy HeyAuMBMTEABHO, YTO ITOCAe DTOV pabOTHI OBLAO
IIPOBeAE€HO MHOTO APYIVIX MCCA€AOBaHUII IIPOTOHHOV IIPOBOAUMOCTY, ocoOeHHO aast LaNbOs [22, 26,
30-37].

ITo AnTepaTypHBIM AaHHBIM MaTepuaAbl HA OCHOBE OPTOHMOOATOB pejKO3eMeAbHBIX MeTaAl0B
II0Ka3aAy OTAMYHYIO IIPOTOHHYIO IPOBOAMMOCTD IIPU HMPOMEXYTOUHBIX TemIiieparypax (400-900°C) B
BOAOpOJe MAU BOAOCOAep>Kamuii arMocdepe. JaipHeliniee yBeAndeHNe MOABUKHOCTY IIPOTOHOB B
Martepuasaax Ha ocHoBe LaNbO4 65110 40CTUTHYTO 4OIIMPOBaHMEM TaKMIMIU HA€MeHTaMI, KaK CTPOHIIUIL
(Sr), nepuit (Ce), urrepouii (Yb), npaseogum (Pr), moanbaen (Mo), marunit (Mg), meas (Cu) 1 KaabIiuii
(Ca) [23, 38, 39, 40-45].

Hanpumep, Harald Fjeld u coas. [38] nccaeaoBaan 51eKTprdecKue CBOVICTBA MeXX3€PEeHHBIX
rpanu1l B 0,5% Sr-gonmposanHoro LaNbOs, 4TOOBI BEISICHUTS, YTO BEI3BIBAeT IPAHNIHYIO IIPOBOAVIMOCTD
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B 9TOM IIPOTOHHOM ITpoBogHUKe. Kak B1gHO 10 pesyabTaTaM, KOHKpeTHasl IPOBOAMMOCTL Ha IpaHMIle
3epHa Lao99sSro00sNbOss Ha 4 mopsigka HUDKe yeM BHYTPEHHss IpoBOAUMOCTh B 3epne mpm 400°C.
M3amepeHnnst n30TOHOTO 0OMEHa BOAOPOAa II0Ka3aAl, YTO IIPOTOHEI SBASIOTCS OCHOBHBIM HOCKUTE/AEM
3apsja Ha MeXX3epeHHON rpaHuie. Ha ocHOBaHUM 9HKCIIEPUMMEHTOB IO OTXKUIY B Ppa3AMYHBIX
aTMocepax OBLAO OOHapy>KeHO, UYTO MeXX3epeHHas TIpaHMIla 3epeH CuABHO 3aBucut or pH20
BHyTpeHHell nmpoBogumocty 3epHa npu 400°C. Dro ykasbiBaeT Ha TO, YTO CAOM HPOCTPaHCTBEHHOIO
3aps4a UIpaioT poAab B IIOBeAEHUN IIPOBOAVMOCTU IpaHUI] 3epeH IpU aKLeNTOPHOM AOHMPOBaHUN
LaNbOa.

Yong Cao u ap. [39] uccaegosaan n goxaszaan, 9ro mposoanmocts LaNbOs, gormposannom Ce
1 Yb (LaixyCexYbyNbOs), Ha 1-2 nmopsiaxa Beimte, yeM y ucxogHoro LaNbOs B pasHBIX cpegax (B CyxoM 1
BA>KHOM BO3JAyXe, BAaXKHOI arMocdepe ¢ 5% H2-N2) u makcumaapHOe 3HaueHue 4,7x10* S/cm Obra0
I10Ay4€eHO BO BAa>KHOM Bosayxe mipu 900°C.

Dzierzgowski ~m  coasropammu  [44] Oblam  ycIiemHo

LaosPro1NbOs, pa3eoauMOM KaAbIIEM

LaosPro.sCao02NbOs 1 LaossProi1Caoo2NbOa. ITo pesyabraram paboThl 3HaueHMs 001l IIPpOBOANMOCTH
AAsl BCeX Tpex o0pas1ioB He cAbHO n3MeHsAIoTcs. Tem He Menee, mpu 700°C 9To HaMMeHbIIIee 3HaUYeHe
aas LaosProiNbOs B atMocdepe cyxoro Boszayxa - 3x10°S/cm (koraa 445 AOMpPOBaHHBIX 0Opa3IioB B ABa
pasa saite (6x10°S/cM) 1 camble BBICOKME A5 AOIMPOBaHHBIX 00Pa3IioB BO BAaXKHOM Bogopode - 30x10-
5 S/em (9 x10° S/em). AanHBle, TIpeACTaBAeHHBIe Ha PUCYHKe 8, ITOKa3hIBaIOT, YTO B CAydae 0OpasIjoB
LaosPro0sCaonNbOs 1 LaogssPro1CanNbO4 atMocdepsl, Ipu
IepeKAIOYEHNN C CyXOTO Ha BAa>KHBIN BO3AYX, 3HaUeHNs OOIIell ITPOBOANMOCTHY COCTaBASIOT 6x10-° S/cm
Ha cyxoM Bozayxe u 20x10° S/cm Ha BaaxHOM Bo3ayxe 700°C, a gas obpasna LaosProiNbOs n3amenenne
cocraBaseT (3x10 - S/em n 8x10° S/cm mpm 700°C A5 cyXOro M BAaXKHOTO BO34yXa COOTBETCTBEHHO),
TaKasl pa3HIIIA, BEPOSITHO, SIBASETCS Pe3yAbTaTOM Pa3ANYHOl KOHIIEHTparuy BaKaHCUM KUCAOPOAA B
Lao,98-xPrxCao,0NbOs 1 LaoysPro1NbOs o6pasiiax.

CIHTE3MPOBaHbI I1A0THbBIE

00pa31IbL, 40NN POBaHHOTO Ipa3eoAMOM u

npu M3MEeHEeHNN BAa>XHOCTU

T(°C) T(°C) T(°C) T(°C)
750 600 450 300 750 600 450 300 750 600 450 300 750 600 450 300
10° g ——— T T 10° g ——1— T T 103 g7 T 10° a — T
ja) O Lay,Pr, Cay,NbO, 1b) c) )
1 0 Laogpro,uecaooszoa OUU gn BQQO
104 dg_ & LusPhN0O, 10484 % g 0y 9 10784, @
189 1 By Ap, 0 A
{"@x0 a0 4 al
AT & A f
_10y  Ba 10°+ Aq 10°+ 10° aQ
E 9 N
= A A A Q
@ o 1 o A [x]
© 40° 4 A 10° 4 & 10° 4 10° 4 AD
=} o A B
A A A
107+ 8 | 1074 107 A | 1073
1Dry air Wet air Dry H, Wet H,
10° T T v 1 ' T 10° +—————— 10% —— | S 2. 10° A T " . % I
10 12 14 16 10 12 14 16 10 12 14 16 10 12 14 16
1000/T (1/K) 1000/T (1/K) 1000/T (1/K) 1000/T (1/K)

Pucynoxk 8. Oomas nposogumocts La0,9Pr0,1NbO4, La0,9Pr0,08Ca0,02NbO4 n
La0,88Pr0,1Ca0,02NbO4, nsmepenHast B (a) cyxoM Bozayxe, (0) BAa>KHOM Bo3Ayxe, (c) cyxom H2 u (a) Mokpom

H2 [44].
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Taxxe asropamu Yong Cao m ap. [46] 6b1a moayuen LaNbOs, gormmposanHbIT MOAMOAEHOM C
pasamusbM cogepxkanueM (x = 0, 0,10, 0,15, 0,20 n 0,30). Ob6mas npoBogumocts LaNbosMoo204
cocrasuaa 2,65x102 u 8,11x102 S/cm™! mpm 900°C Ha Bo3ayxe u 5 00.% H2—-N2 MOXKHO yBIAETH B pUICyHKe
7 COOTBETCTBEHHO.
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Pucynox 7. O6mas mposoaumocts 0 t LaNbosMoo204 kak PyHKIIMS TeMITepaTyphl B BO3AyXe U 5
00.% H 2-N 2 armocdepsr [46]

Tpancnopt nona npu remmneparype ot 500 20 9000C LaNb0,8Mo0,204 xoandecTso OblA BbIIIIe
0,95 B okmcanreapHoit armochepe m Hmke 0,51 B BoccTaHOBMTEABHOI aTMocdepe. Bricokas
IIPOBOAMMOCTD 1 CMeIllaHHasl IIPOBOAMMOCTh B BOCCTAHOBUTEABHON aTrMocdepe Oblia CBs3aHa C
M3MeHeHleM BaAeHTHOCTI HeKOTOPBIX MOHOB Mo ¢ +6 40 + O (<4).

A. Mielewczyk-Gryn u coasropamu [47] cunresuposansl LaNbOs, gonmposaHHBIe MarHuem
(Mg). Ilo pesyapraTam mccael0BaHMII AKTPOIPOBOAHOCTL LaosMgonNbOs gocturasa sHauenms 2
S/em? Bo BaaxkHOM Bogopode mpm 720°C. 3HaveHms NTPOBOAMMOCTM ¥ DHEPTUM aKTUBAIUU
IpeAriodaraloT, 4To B caydae AdermpopaHus MarHmeM (Mg) HmobGar AaHTaHa AaHHBI MeXaHU3M
IIPOBOAVMIMOCTY MOKHO paccMaTpUBaTh KaK MOHHYIO (IIPOTOHHYIO).

T. Miruszewski u coas. [48] 1CCAeA0BaAul IIPOBOAVIMOCTG OpTOHMOOaTa AJaHTaHa,
aormposanHoro Ca (LaogsCao0NbOs) Bo BaasxHoM Bosayxe mpu 600°C. PesyabTaThl 5A€KTPUYECKIX
XapaKTepUCTUK IIOKa3bIBaIOT, 4TO IIpe00Aajaloninii 3apsJ B BUAe IPOTOHOB IIePeHOCUTCS B MaTepuae
BO BCeM M3MEpPeHHOM /JMalla3oHe TeMIlepaTyp U IIOKa3biBaeT OOIee 3HadeHMe DAeKTPOIPOBOAHOCTU
4,0x10-°S/cml. Paccunrannsle sHeprin akrusauyy O0b1am pasHer (0,81 +0,04) »B B cyxort (0,73 +0,06) 5B
BO BAaXKHOI cpede. DTo yKasblBaeT Ha TO, YTO MHpU CTPYKTYpMpoBaHMUM Oblda yCIIeIIHO
cTabnAn3MpoBaHa BEICOKOTeMIIepaTypHas TeTparoHaabHas ¢asa.

ITpn aormmmposanuy LaNbOs kaab1ieM nmoaydeHa camasi BBICOKas IPOTOHHAs IIPOBOAMMOCTD I10
CpaBHEHMIO C ApyTuMH cucteMamu. Takas BbICOKas IIPOTOHHAs IIPOBOAMIMOCTL MOKeT OBITh OObsICHEeHa
0o4ee BLICOKOI KOHIIEHTpallell KMCAOPOAHBIX BaKaHCHUI, BhI3BAHHBIX aKIIeIITOPHBIM AeTMpOBaHueM, U
M3MeHeHIeM ITapaMeTpoB pelleTky npu seedeHnu Ca 1o cpaBHeHUIO ¢ Apyrumu [43-45].

Kpowme Toro, gonmnposannsiit kaapiuem LaNbOs Ob14 401104HNTEABHO MICCA€A0BaH aBTOpaMu
Cecilia Solis, José M. Serra [49], kOTOpBIe U3y4aau CTPYKTYPHBIE XapaKTePVUCTUKI U TPAHCIIOPTHBIE
CBOIICTBa IIpU gonuposaHuu B moaoxkenun A xatmonamu (Ce u Pr), Hampumep, LososCao.00sCe0.1NbOazs
(LCN), LaosssCao.00sProaNbOuzs, 1 moaosxenun B, Ha mpumepe karnonos Mn, Lao99sCao.00sMno.iNbo.sOs +».
/JlaHHBIe TTPOBOAVIMOCTY OBLAM ITIpOAaHaAU3MPOBaHHI B AnanazoHe Temmnepatyp ot 400 20 800°C B
3aBMCHMMOCTH OT IapIliaAbHOTO JaBAeHus KUCA0POJa B CyXoi atMocdepe 1 IpU pa3AndHON
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BAaXKHOCTU. Bce coeamHeHMs1 MMerOT M3MeHeHNUs DHEPTUM aKTUBALIUM B CTPYKType MOHOKAMHHOIO
depryconnra (mpu HusKoi Temreparype) - 0,76 5B 1 0,55 B 4451 TeTparonaabHOI a3kl 11eeanTa (Ipu
BBICOKOII TeMIlepaType) u3-3a ¢pasoporo mepexoda okoao 550°C. Bo Baa>KHBIX yCAOBUAX IIPOBOAMIMOCTD
SIBASIETCS TIPeUMYIIeCTBeHHO ITPOTOHHON BO BCeX COeAVHEHMUsX, KpoMme oOpaslia, AOIUPOBaAaHHOTO
LepueM B oOKucauteabHol artmocdepe. ITpoBoaummocts oOpasia, gonmposanHHoro Ce, sBAseTC
IIPeNMYIIeCTBEHHO 9eKTPOHHON IpM BBICOKMX PO2 M BBICOKUX TeMIlepaTypaX, B TO BpeMs KaK OH
CTaHOBUTCs 0Ooaee MOHHBIM TIipyu Huskux pO:2 u Temmeparypax. KoMmOmHaims 9AeKTpOHHON U
IIPOTOHHON IPOBOAMMOCTM N-TuUHa A4 AonuposBaHHbIX Ce 00paslioB JaeT IIOTeHIMaAbHOe
IIpUMeHeHNe UX B KadyecTBe aHOAHOTO KOMITOHEeHTa AAs IIPOTOHOIIPOBOASIIIMIX TOIIAMBHBIX 91€MeHTOB
Ha ocHoBe LCN. Kpome Ttoro, LCN, gommposanHbiii Pr, mokaspiBaeT BBICOKYIO DAEKTPOHHYIO
IIPOBOAMMOCTDL p-TUIla IIpU BbICOKOM pO2 B codeTaHMM C MPOTOHHON IPOBOAMMOCTBIO, KOTOPBINI
IIpeACTaBAsAIOT MHTepeC AAsl KaTOAHBIX KOMIIOHEHTOB ITPOTOH-IIPOBOASIIMX TOILAMBHBIX SYeeK Ha
ocHose LCN. Taxxe go0asaenne Pr u Ce 1o3BoAMAO yBeAMYUTD CIIeKaHMe B OTHOIIEHNU! IOPOIIKOB
LCN. Bmecre ¢ Tem OblaM M3y4eHBI M COOTHECEHBI DHEPIVSI aKTMBAallMM U MpPeAdKCIIOHeHIIVaAbHbIN
MHOXHTeAb BO BAaXKHON aTtMocdepe. bprao oOHapy>KeHO, 4TO OHM IOAUYMHSIIOTCA 3aKoHy Meriepa —
Heapaeas, Taxoke Oblaa olleHeHa DHepPIUs aKTUBAI[UM IIPOTOHOB B 00eMX KPMUCTaAANMYeCKUX CTPYKTypax.

Hwnobarsr aanTana ¢ obmmmu gpopmyaamu LaosXooNboss Alo0Oss 1 LaosXo,01Nbogo Tio01Os-s,
rae X = Mg, Ca, Sr man Ba Oblam cunresuposanbpl ViBanosoit m coas. [30]. Ilo pesyapraTam
McCAeAOBaHMII OKa3aloCh, 4YTO OOABIIMHCTBO COBMECTHO AOMNMPOBAHHBIX HMODATOB MPOSABASIIOT
3aMeTHYIO IIPOTOHHYIO POBOAMMOCTD BO BAaXKHBIX CpeJax Ipu cpeAHMX Temiieparypax. CoeanHeHms,
AonuposaHHble crpoHnueM (Sr) mam kaapiueMm (Ca), AeMOHCTPUPYIOT HaMBBICIIYIO OOIIYIO
9AEKTPOIIPOBOAHOCTH €O 3HaueHMsAMMI A48 LSNA, pasubix 6x10* S/cm u 3x104S/cM BO Baa>KHOM BO3Ayxe
1 BO BaaxkHOM 4% Hz-Ar (900°C) coOTBETCTBEHHO.

C neario yseanyenns: nposogumoctu LCN Mingming Li u coasr. [42] Oblau CMHTe3MpOBaHBI
coeaunenust LaossCaoosNbix CoxOs B cootHomenus (x =0, 0,01, 0,02, 0,03, 0,05). Co u Ca 6vian
O/HOBpeMeHHO BBeJeHbl B TBepablil pactBop LaNbOs, sanss mecro B mosunmm La m Nb xatmonos
coorBeTcTBeHHO. IlaoTHBIe Kepammyeckme Ta0aeTku LaogsCaoosNbixCoxOs Oblam 1oaydeHsl IIyTeMm
cnekanus npu 1300°C ¢ mcrioap3oBaHmeM KoOaabTa B KayecTBe BCIIOMOTaTeABbHOIO CpeacTBa AAsd
cnekaHus. VisMepeHns: mposoguMocT OblAM IPOBeAeHBI AAsl BCeX OOpaslloB BO BAaXKHOM BO3JyXe.
PesyabraThl 1okaspBaloT, 4TO IpoBoAMMOCTDb LaossCaooisNbixCoxOs coeamnenns soiite, yem y LaNbOa
13-3a AOIIOAHNTEABHBIX BaKaHCUIT K11cA0poda, reHepupyembiMu Co u Ca pu COBMECTHOM BBeJEHUI.
ITo pesyapTataMm uccaeaoBaHUs, DAEKTPOIPOBOAHOCTh LaossCaoosNbixCoxOs Oblaa 3HaUMTEABHO
yBeandeHa u gocturaa 2,41x10 S/em™ mpm 800°C B cpese BAa>KHOTO BO3AyXa.

JonuposaHne H1oOaTa AaHTaHa B OAO0XKeHUM A 1 B moaperreTky mpuBOAUT K YBeANYEHUIO
poToHHOI mposogumoctu [50]. B stux nccaegosanmsix Ca u Sn mpoaeMOHCTpUpPOBaAN, YTO OHU MOTYT
OAHOBPEMEHHO BXOAUTH B peIIeTKy IeeanTa Oe3 oOpasoBaHmsl mpuMecHsIX ¢as. [IpoBoammocts
LaNbOs 6p11a Takmm 00pa3oM B 3HaAUMTEABHON CTeIleHN ypeaAmndeHa U gocturaer 2,96x10 S/cm mpu
800°C. Taxum ob6pasom BBegenne Ca-Sn-Co B LaNbO4 mosBoaseT mCoab3oBaTh MX B KadecTBe
»aexTpoanta B8 TOTD.

BoiBoanl. OcHoBHas mpoOaema, cBsA3aHHas c nporoHomposodsmmmyu TOTD (H + -TOTD)
3aKAIOYaeTcs B BBHIOOpe ONTUMMAaAbHBIX MarepualoB (aHOA, KaTod, DAEKTPOAUT) C YAyYIIeHHBIMMU
XapakTepuCTUKaMM, TaKMMM KaK BBICOKas IIPOBOAMMOCTL B CpeJdHeM TeMIlepaTypHOM paboyem
AUamna3oHe, CTaOMABHOCTh B Pa3AMYHBIX cpejax U T.4. B HacTosmee BpeMs IIepOBCKUTHI Ha OCHOBe
opToHMoOOaTa AaHTaHa SABASIOTCSA OAHMMM M3 IIePCHeKTUBHBIX MaTepuaaoB A4 npumenenns B TOTO.
OaHako JaHHBII THUII 9AEKTPOANUTa TpeOyeT JaAbHeNINelrl MOoAMPUKAIINM AAS  AOCTVIKEHNs
ONTUMaABHOI NIPOMU3BOANTEeABHOCTH. IIpoTOHHAA mpoBoAMMOCTh 9aekTpoanTta LaNbOs mMoxer OBITH
yBeAndyeHa IyTeM 4OIMPOBaHus KaK A-TIOApelIeTKN ITepOBCKUTa KaTMOHaMy, MMeIoIuMu 0oaee
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HIUBKYIO BaA€HTHOCTb ¥ OOABIINIT MOHHBIN paauyc, BKaiodas ogHosaaeHTHble (Na*, K*), 4ByxBaseHTHbIe
katnonel (Ca?, Sr?, Ba?) mam tpexsasentHsle karmonsl (Fe’, Gd3, La%), tak u B-mogpemerxn
IIepOBCKNUTa KaTMOHaMM, MMEIONIMX BBICOKYIO BaA€HTHOCTh C HeDOABIIMM MOHHBIM PallycOM, TaKUM
kak W%, Ce%, Zr*, Mn*, Co*, Yb* n Y*. Tem He MeHee TpeOyIOTCA JAaabHeNINNe JCCAeAOBAHIIA
91eKTpoAUTOB Ha ocHoBe LaNbOsi 4458 TOBBINIEHMS WX XapaKTepPUCTUK ¥ peaausaluy UX
IIPaKTUYeCKOTo IpuMeHeHus. I1osToMy aBTOpaMm 4aHHOI CTaThy IIPOBOASATCS MCCA@AOBaHNS B 4aHHOM
obaacTu.
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/laHnTaH OpTOHMOOATHIHA HETi3aeAreH 91eKTpoanTTepre moay. KypblLabiMbl MeH IpOTOH
OTKI3rimriri

Anaarma. AHgarna. bya sxymeicra >xorapsl IIpoToHap! eTkisrimriri 6ap >koHe eHepKacimTe
KoadJaHyFra OalaMa MaTepuaaJap peTiHAe KBISBIFYIIBIABIK TYABIPAThIH MaTepuaalapAabl 3epTreyre
apHaAfaH MaHBI3Abl FBIABIMM eHOeKTepre IIOAy >Kacaaabl.  3epTTey HaTmKeaepiHeH JKorapsr
TeMmIleparypaabl IIpOTOH e©TKi3rilTepiHiH KOMIIiAiri IIEPOBCKUAT KYPBIABIMBI ~HEMece OHBIH
TYBIHABLAAPBI Oap KypAeai OKCHATI KOCBLABICTap KAaChlHa >KaTaThIHABIFBIH KOpyTe D0aaabl.

Faasimaap LaNbO4 aantan opTOHMOOATTapbIHBIH KYPBLABIMABIK-MeXaHMKAABIK, DAEKTPOHABI
JKoHe ONTHMKAaAbIK KacueTTepiH 3epTTedi, OJapAblH HoTUDKeAepi TemIlepaTypa MeH KbICHIMFa
OariaaHBICTBI OipHellle KYPBIABIMABIK (pazaablK aybICydapAbl KepceTedi, 04dap OPTOPOMOMKAABIKTaH
MOHOKAMHIE AeliH TeTparoHaabAbl cUMMeTpusira JeitiH kepceTTi. LaNbO4 kpucraaabl KypblABIMEI
KeHiHeH 3epTTeAreH KyOTHIK HeMece pOMOTBHIK IIePOBCKUTTEPMEH CaAbICTHIPFaHAa e4dyip aHM30TPOMIThHI
ekeHAiri anpikTaaApl. Koceimiia LaNbO4 conpimen katap IIpOTOHHBIH ©TKIi3IiIITiriHe HaKThI dcep eTeTiH
>KOFaphl TeMIepatypaasl ¢paszaaslK aysicyAbl kepceredi. Congait-ak, LaNbO4 Temen TemmepaTtypaabik
¢azacel MOHOKAMHIKAABI €KeHAIT1 A91eAAeHA].

Ocpl 3epTTeyaep cadacblHAAFrbl FBIABIMM >KYMBICTapAbl LIOAY HOTVDKeCiHAe CyTerigze Hemece
KypaMbIHjga cy Oap armocdepaga apaarlk Temneparypadap (400-900°C) kesinge Ttamama IIporon
OTKIBIIITIriH KOPCETKeH CUPeK JKep MeTaA4aphIHbIH OPTOHMOOATTaphl Heri3iHAe aAbIHFaH MaTepuaaap
aca KBISBIFYIIBIABIK TyABIPATHIHBI aHBIKTaAAbl. LaNbO4 HerisiHaeri MmaTepmassapAarsl IPOTOHAAPABIH
KO3FaAFBIIITHIFBIHBIH OAaH opi apTysiHa crpoHnuii (Sr), uepuit (Ce), urrepobuit (Yb), mpaseogum (Pr),
Moandaex (Mo), maramii (Ma), mbic (Ci) >xone kaapumii (Ca) CUSAKTBL DA€MeHTTePAL KOCYy apKbLABI KOA
KeTKi3iaai. lantan opronnobarsl- LaNbO4 (LN) - karTer okcraTi oTeiH yameikTapbeiHaa (TOTD) sxone
CyTeri JaT4uKTepiHAe BIKTMMaA KOAJAaHBIAYBI Oap, opTalmia TemIeparypaasl ariMakTa IIpoToHABI
OTKI3IiII DAEKTPOANUTTEP peTiHAe BIKIAaAABl YMiTKep 0©o0aa alabl, COHABIKTAH OCHI calada KOCBIMIIIA
3epTTeyaep XYPpri3yai Tasam ereai.

Tyitin ce3aep: mepoBCKUTTEp, AaHTaH oOpToHmoOartel, I[IpoTOH eTKisrim KomIo3uTTep,
AOTIMHTiA€Y, KaTThl OKCUATI OTBIH DAeMeHTTepi.
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Review of lanthanum orthoniobate-based electrolytes.
Structure and proton conductivity

Abstract. In this article, we review the most important scientific works devoted to the study of
materials with high proton conductivity, which are of interest as alternative materials for industrial use.
It is clear from the findings that most high-temperature proton conductors belong to the class of
complex oxide compounds with a perovskite structure or derivatives thereof.

Scientists have investigated the structural-mechanical, electronic and optical properties of
LaNbO4 lanthanum orthoniobates, the results of which demonstrate several structural phase transitions
depending on temperature and pressure in the sequence from orthorhombic through monoclinic to
tetragonal symmetries. The crystal structure of LaNbO4 is found to be significantly more anisotropic in
nature compared to the widely studied cubic or rhombic perovskites. Doped LaNbO4 also shows a
high-temperature phase transition, which clearly affects proton conductivity. The low-temperature
phase of LaNbO4 has also been shown to be monoclinic.

Due to the review of scientific papers on these studies it was found that the materials based on
rare-earth metal orthoniobates were the most interesting as they showed excellent proton conductivity
at intermediate temperatures (400-900°C) in hydrogen or water-containing atmospheres. Further
increase in proton mobility in LaNbO4-based materials was achieved by doping such elements as
strontium (Sr), cerium (Ce), ytterbium (Yb), praseodymium (Pr), molybdenum (Mo), magnesium (Mg),
copper (Cu) and calcium (Ca) among others. Lanthanum orthoniobate - LaNbO4 (LN) - is a promising
candidate as proton conducting electrolytes in the mid-temperature region, with potential applications
in solid oxide fuel cells (SHFCs) and hydrogen sensors, so requires further research in this area.

Key words: perovskites, lanthanum orthoniobate, proton-conducting composites, doping, solid
oxide fuel cells.
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Synthesis and magnetic properties of Yo5CaosCrosMnosOs compounds

Abstract. In this worka solid solution of chromite-manganite of the composition
Yo,5Ca05CrosMnosOs was synthesized using the sol-gel method. Based on the results of
experimental  studies of the magnetostatic — properties of the  polycrystalline
systemYo5CaosCrosMnosOs. It is found that the predominant is the intracrystalline
ferromagnetic interaction, while the intercrystalline interaction is antiferromagnetic in
nature.In the field of 2000 Oe and 5000 Oe at a temperature of 5 K, the magnetic moment is
not even positive. These dependencies were obtained after the sample was in a large negative
field. This initial moment is approximately equal to the residual moment on the hysteresis loop
for a temperature of 5 K. When the external field is increased gradually, for example, in
increments of 250 Oe, this moment increases to 1.2 emu/g at 2000 Oe. Based on the results of
magnetostatic measurements, it was found that hysteresis loops of magnetization are observed
at low temperatures.

Keywords: Sol-gel method, X-ray diffraction, yttrium-calcium chromite-manganite, the
antiferromagnetic interaction.
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Introduction. The rare earth manganese oxide RMnO:s (R is a rare earth element such as La, Pr,
etc.) has a natural perovskite crystal structure and antiferromagnetism. When the rare earth element R is
partially replaced by the divalent alkaline earth metal elements, perovskite oxides of the general
formula Ri~<AxMnQOs (A is a divalent elements such as Ca, Sr, Ba, etc.) is formed [1, 2]. In recent decades,
there are a lot of interest in these materials which have unique physical properties such as metal-
insulator transition behavior near the Curie temperature Tc, colossal magneto-resistance, phase
coexistence, charge ordering and so on [3-6]. These characteristics make manganese oxides have good
application prospect in magnetic recording devices, magnetic sensors and bolometric devices, etc. [7, 8].
In recent years, a large number of experiments on the effect of Mn-doping on the properties of
Lai-~«CaxMni-yByOs (B = Cr, Co, Ti, etc.) polycrystalline materials have show that the Curie temperature
and the MI transition temperature are decrease. However, temperature coefficient of resistance (TCR)
increases to a certain value first and then decreases [10, 11]. Kumar et al. found double peaks in Cr
doping at Mn-site, which was attributed the additional peak to antiferromagnetic (AFM) interaction due
to the super exchange (SE) mechanism between Cr* /Cr3 and/or Cr3/Mn* ions, except for the intrinsic
peak by DE interaction in 0T curves [12]. Mollah et al. reported that the Cr doping at Mn site exhibited
ferromagnetic (FM) insulating state at low temperature [13]. In addition, it is found that Cr doping has
rather slow decreasing effect on Tc and Twmi of the parent compound [9]. The effect of Cr doping on
Lao71Ca029MnOs polycrystalline ceramics was studied in this experiment. The Lao71Ca020Mni~xCrOs3
powder was prepared by sol-gel method, and then high-density, low-resistivity polycrystalline
ceramics were obtained by optimizing the sintering conditions. Compared with other methods for
preparing perovskite manganese oxides, such as conventional solid-state reaction and co-precipitation,
the powder prepared by the sol-gel method has the advantages of small particle size, good uniformity,
and more accurate chemical measurement. In the paper, Laoz1Cao20 Mni-x Cr«Os polycrystalline ceramics
were synthesized by sol-gel method with methanol as solvent. Compared with aqueous solution, this
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method not only can shorten the experiment time, but also can retain the advantage of aqueous
solvent sol-gel [14-15].

In the literature, there is almost no data on the properties of yttrium-based manganites, and the
introduction of chromium ions instead of manganese ions expands the variety of possible exchange
interactions. Therefore, we decided to investigate the magnetic properties of polycrystalline yttrium-
calcium chromite-manganites.

Experimental. For the first time,a solid mixture of Yo5Ca05CrosMnosOs was synthesized by the
sol-gel method. The raw materials used were chromium oxide, manganese oxide, yttrium oxide,
strontium carbonate, citric acid and glycerine (chemical clean). It is shown that the use of citric acid and
glycerol as a precipitator has a positive effect on the monophasicity of samples. The stoichiometric
amount of oxides is mixed and ground in an agate mortar until a homogeneous mixture is obtained. To
the resulting mixture, add 2 ml of distilled water, 2 ml of glycerol and 3 g of citric acid. To get the gel,
the mass is heated in an electric oven. After that, they were subjected to repeated annealing in a muffle
furnace in the temperature range of 600-1100° C with an increase in temperature every 100° C per hour.
Annealing was performed in six stages. The first stage is 600° C, the second stage is 700° C, the third
stage is 800° C, the fourth stage is 900° C, the fifth stage is 1000° C, the sixth stage is 1100° C with a total
duration of 39 hours. Intermediate grinding was performed after each stage of synthesis.

The formation of new phases was controlled by X-ray phase analysis, which was carried out on
the X-ray diffractometer Miniflex 600 (Rigaku). XRF data can be used to identify the phase and relative
percentages of the different phases of the prepared materials. Magnetic characteristics were studied on
the MPMS-XL SQUID magnetometer in fields up to 50 kOe.

Results and discussion. The formation of a new phase was studied by x-ray phase analysis,
which was performed on an x-ray diffractometer Miniflex 600 (Rigaku). For Figure 1 presents an x-ray
diffraction image of the sample. The absence of any additional reflections indicates the phase purity of
the sample. The use of Sol-gel synthesis method gives the best result. On the basis of x-ray indexing of
synthesized chromite-manganite, it was found that chromite — manganite crystallizes in the
orthorhombic syngony with the following parameters of elementary cells:Yos5CaosCrosMnosOs — a =
542A ,b=751A, c=5.26A, Z=4, Vuncell. = 214.74A3, prray = 6.03g/cm?, ppye = 6.02 g/cm?.

Y.;:;C a;;Cr.p:j_\,-Ina;O;
1000+
500+
Oaﬁ{lnw
I I
20 40 60 80
2-theta (deg)
Figurel. X-ray powder of Yo5Ca05CrosMnosO3
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The temperature and field behavior of the magnetic moment depends on the prehistory below
the temperature of 130 K. With the same initial temperature and the same applied field, the temperature
dependencies might look different. Moreover, the initial moment could be either positive or negative.

First, it was found that the sample does not always respond to a sharp change in the field. If the
sample was cooled without a field from a temperature of 200 K to 5 K and then a field of 2000 Oe was
set, the magnetic moment remained small (about 0.038 emu/g). In addition, a slight relaxation was
observed over time (Fig. 2, left). If the external field is increased gradually, for example, in increments of
250 Oe, this moment increases to 1.2 emu/g at 2000 Oe (Fig. 2, on the right).
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Figure 2. Left: the magnetic moment of the sample is 3 after applying the 2000 Oe field. On the
right: the same magnetic moment, but depending on the external field when changing in increments of 250

Oe

Second, the initial moment depends on the magnetic background. As you can see in Figure 3, in
the field of 2000 Oe and 5000 Oe at a temperature of 5 K, the magnetic moment is not even positive.
These dependencies were obtained after the sample was in a large negative field. This initial moment is
approximately equal to the residual moment on the hysteresis loop for a temperature of 5 K.

0,2

Yo0.5Cag sCro,sMng sO3

= 2000 Oe (Negative remanence) |
—=— 5000 Oe (Negative remanence)

-0,8 i 1

o} 100

200
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Figure 3. Temperature dependences of thawing in the field after the sample stays in a large negative

field
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Partial hysteresis loops with different histories were also obtained. A shift in the center of the
loop was detected. For example, at a temperature of 55 K, after staying in the negative field -50000 Oe,
the loop is located below the origin (Fig. 4).

The center of the loop is lowered by approximately the value of the residual moment after
removing the field -50000 Oe. After staying in the positive field of 50000 Oe, the loop shifts to the top
(Fig. 5). The magnetization process does not coincide with what was observed after cooling in the zero
field from a temperature of 200 K (the black line in Fig. 5).
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Figure 4. Private hysteresis loops at a temperature of 55 K
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Figure 5. Partial hysteresis loops at a temperature of 5 K. The black color is the magnetization curve
after cooling in the zero field
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Private loops at a temperature of 72 K are shown in Figure 6.
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Figure 6. Partial hysteresis loops at a temperature of 72 K. Gray color — the magnetization curve after cooling
in the zero field

In addition to the offset, there is a strong asymmetry of the loop at a small range of the external

field (Fig. 7).
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Figure 7. Private loop at 72 K in a small field
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This suggests that the granules are ferromagnetic, randomly oriented in space, and there is an
antiferromagnetic interaction between the granules. In this case, the intercrystalline exchange
interactions should be less than the intracrystalline one. It is clear that in such a system there is a
competition of intercrystalline interactions. Then the magnetization in small magnetic fields H < HEX,
(where HEX is the exchange field of the intercrystalline interaction) is determined by the rotation of the
magnetic moments of ferromagnetic crystallites, and here the magnetization behavior is similar to spin-
glass. Behavior in higher magnetic fields (H > HEX) is determined by overcoming intergranular
antiferromagnetic interactions and reversal of the magnetic moments of crystallites along the direction
of the external magnetic field. In strong magnetic fields, magnetization is associated with overcoming
the strongest interparticle interactions and within partial magnetic anisotropies.

Summary. In this paper, the problems of synthesis, structural analysis and morphology of
crystals of synthesized powders are considered for the first time. The symmetry type and parameters of
the elementary cells were determined by x-ray method. It was found that chromite-manganites obtained
by Sol-gel crystallization have an orthorhombic structure and correspond to the formula
Yo5Ca05CrosMnosOs. Based on the results of magnetostatic measurements, it was found that hysteresis
loops of magnetization are observed at low temperatures.

Acknowledgment. This article was prepared with the financial support of the grant of the
Ministry of Education and Science of the Republic of Kazakhstan NeAP05130165 “Development and
physical basis of new crystal systems in the class of multiferroics”.
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M.M. Maraes?, I'.C. Ilarpnn?, K.JK. Ceiiroekosal, JK.J1. Typcunaosa’

IKasax yammuix kul3dap nedazozukarvix ynusepcumemi, Aavameot, Kasaxcman
2Cibip pedepardvt ynusepcumemi, VnxerepAik Gpusuxa xare paouosreKmpoHuKa UHCHUmymol,
Kpacnosapcxk, Peceii

Yo,5Cao5Cro5Mnos0s3 KOCBLABICBIHBIH, CMHTE31 J)K9He MarHNTTIK KacueTrepi

Anaarnia. bya sxxymeicra Yo,5Ca05CrosMnosOs KypaMAbl >)KaHa XpOMUTTi-MaHTaHUTTIH KaTThI
epiTiHgici 304b-Teab ogiciMeH cuHTe3AeareH. JKaHa XpOMMTTI-MaHTaHUTTIH CHHIOHMA TYPi,
DAeMEeHTapABIK VAIIBIK IlapaMeTpAepi, peHTTeHOrpapuAAbIK >KoHe IIMKHOMETPAIK TBIFBI3ABIFBI
aHbIKTaAAbl. PenTtren pazaablK Taajay HaTUKeci OOVBIHINIA XPOMMUTTi-MaHTaHUTTEP OPTOPOMOTHIK
IIEpOBCKUT KYPBIABIMBI OOJibIHINIA MHAUIMPpAeHeAl. Yo5Caos5CrosMnosOs moankpucraaapl KyiieHiH
MarHUTOCTaTMKaABIK KacueTTepi BHKCIepPUMEHTTIK 3epTTey HaTKeaepi OONMBIHINIA —aAbIHABIL.
Kpucraaas peppomaruntti e3apa apekerrecy 6acbiM 00AaThIHBI aHBIKTaAAbl, ad KpMUCTaaAbl ©3apa
opekerTecy aHTUdeppomarauTTi cumnarka ue. 2000 Oe >xane 5000 Oe epicinge 5 K Temnieparypaga
MarHUTTiK MOMEHT OH OO0ABbIIl TaObLAMaliAbl. bya Teyeaaiaikrep yari yakeH, Tepic epicte 004FaH COH
aabpiHABL. CBIPTKHI ©pic OipTiHaen yaraiiraH ke3de, Mbicaabl, 250 Oe kagambiMeH, Oya cat 2000 Oe
kesinze 1,2 emu/g aeiiiH apTagsl. MarHmrocratMkaablk eAlleyAepAiH HITIKeAepi HeriziHge
MarHMUTTIiAIKTiH IICTePe3UCTiK Ty3aKTaphl TOMEHTi TeMIlepaTypasdapaa 0aiiKalaTbIHbI aHBIKTaAABL.

Tyitin cesaep: 3oabp-reab ajici, peHTTeHAIK Audpakiius, UTTPUI-KaAbIIUIIAL XPOMMUTTI-
MaHTaHNT, aHTU(EePPOMarHUTTIK ©3apa apeKeTTecy.
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M.M. Maraes?, I'.C. Ilatpun?, K.JK. Cerir6exosal, JK.J. Typcunaosa’
IKasaxckuil HAYUOHAADHDLL XKeHCKUi nedazozuieckuti yHusepcumem, Aamamol, Kasaxcman
2 Unemumym unxereproti gpusuxu u paduoarexmpornuxu, Cubupcrkuii pedeparvtiotii yrusepcumen,
Kpacnospcx, Poccus

Cunre3 1 MarHuTHBIEe cBOVicTBa coeavHeHmi Yo,5CaosCrosMnosOs

AnnoTarms. B Hacrosmen pabore 304b-reab MeTOA0M OBLA CHHTE3MPOBAH TBEPABINL PacTBOP
xpoMuto - ManraHmra coctaBa Y05Caos5CrosMnosOs. OmnpegeaeHbl TUII CHMHTOHMM, IapaMeTphl
DA€MEeHTaPHOII sIYeliKY, peHTreHorpaddeckrie 1 MMKHOMEeTPUYeCKe I I0THOCTY HOBOTO XpOMMITa-
MaHTaHMTa. YCTaHOBAEHO, 4YTO CUHTE3MPOBaHHBIN  XPOMUTO-MaHTaHUT  KPUCTAAAU3YeTCs B
OpPTOPOMONYECKOV CMHIOHUY U MMeeT IIePOBCKUTIIOA0DHYIO CTPYKTYpy. MarautoctaTucruyeckme u
MarHMTOpe30HaHCHbIe CBOJCTBA ITOAMKPUCTAaAANYecKol cucTeMbl Yo,5CaosCrosMnosOs ycTaHOBAEHHI 110
pesyAbTaTaM ®KCIIepMMeHTaAbHBIX uccaeioBanuit. IloaydeHo, 4ro mnpeoOaasaiomiuM  sBAsSETCS
BHYTpPUKpUCTalAdeckoe (eppoMarHuTHOe B3alMOAENCTBMEe, IIPM BDTOM MeXKpHUCTalandeckoe
B3alIMOJEIICTBMe HOCUT aHTU(eppPOMarHUTHBIN XapaKTep. YCTaHOBAEHO, 4YTO IpeoDAajalomym
SIBASETCSI  BHYTPUKpUCTalamdeckoe (eppoMarHMTHOe B3aMOJEIICTBME, B TO BpeMs Kak
MEeXKpHCTaAAdeckoe B3aiMOAeICTBIe HOCUT aHTU(epPOMarHuTHBIN XapaKTep. B mmoae 2000 Oe n
5000 Oe mpu Ttemmneparype 5 K MarHuTHBII MOMEHT JaXke He SBASETCA ITOAOXKUTEABHBIM. DTU
3aBJMCUMOCTI OBLAY MOAY4YeHBI II0CA€e TOTO, KaK oOpasel] HaXOAMACS B OOABIIIOM OTpUIIaTeAbHOM IIO/e.
MarHuTHBII MOMEHT IIPMMepHO paBeH OCTaTOYHOMY MOMEHTY Ha IleTAe TucTepesyca Ipu TeMIlepaType
5 K mpy mocreneHHOM yBeAMYEHUM BHEIIHEro I104s, Hanmpumep, ¢ marom 250 Oe, 5TOT MOMeHT
yBeanumpaerca 40 1,2 emu/g mpm 2000 Oe. Ha ocHOBaHMM pe3yAbTaTOB MarHMTOCTATUMYECKMX
u3MepeHnii ObLAO yCTAaHOBAEHO, YTO IVICTEPe3VCHBIE IIeTAV HaMarHMYeHHOCTU HaOAIOAAIOTCS IIPU
HI3KUX TeMIlepaTypax.

KaroueBble caoBa: 301b-TeAb MeTOA, PEHTI€HOBCKas AMQPPAKINS, UTTPUIT-KaAbIIVEBbIN
XPOMUTO-MaHTaHUT, aHTU(EePPOMarHUTHOE B3alIMOAEIICTBIIE.
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GC-MS analysis of liposoluble components from
SPIRAEA HYPERICIFOLIA L.

Abstract. Spiraea hypericifolia L. is a medicinal plant of Kazakhstan of which phytochemical
analysis has not been explored. The present study found out that chemical constituents of
dichloromethane extract from aerial part of the medicinal plant Spiraea hypericifolia L. have
been identified using Gas Chromatography/Mass Spectrometry (GC/MS) analysis. GC-MS
analysis of dichloromethane extracts of Spiraea hypericifolia L. revealed the existence of fifty-
seven compounds, in which the main components are 1-tetracosene (18.41%), 9-tricosene, (Z)-
(10.55%), n-hexadecanoic acid (5.72%), lanostan-3-one, 11.beta.,18-epoxy- (4.10%), stigmasta-
5,22-dien-3-o0l, acetate, (3.beta.)- (3.57%), tetracosanoic acid, methyl ester (3.28%). From the
results, it could be concluded that Spiraea hypericifolia L. contains bioactive compounds with
diversive biological activities. Therefore, it is recommended as a plant of phytopharmaceutical
importance.

Keywords: S. hypericifolia L., dichloromethane extract, liposoluble components, GC-MS.

DOI: https://doi.org/10.32523/2616-6771-2020-133-4-44-53

Introduction. In recent years, worldwide interest in medicines based on natural raw materials
has remained high. Medicinal plants contain biologically active substances (BAS), which have a wide
range of therapeutic effects, are low-toxic and are characterized by a stable pharmacological effect.

New sources of herbal remedies may be representatives of the genus Spiraea - Spiraea L. 22 species of the
genus Spiraea grow on the territory of the CIS (Commonwealth of Independent States), and 13 species
are found in Eastern Siberia [1]. There are 10 species distributed in Kazakhstan, and 3 species are found
in Central Kazakhstan [2-4]. The genus Spiraea L. (meadowsweet, spiraea) belongs to the family Rosaceae
Juss. the subfamily Spiroideae Agardh., which consists of 80-100 species [5].

The chemical composition of the genus Spiraea began to be studied in the XIX century. In 1838, the
Italian chemist R. Piria isolated salicylic aldehyde from the flower buds of spirea [6,7].

Spiraea hypericifolia L. is a species of dicotyledonous flowering plant in the genus Spiraea of the rose
family (Rosaceae). Shrub with small obovate leaves with umbels of small white five-membered flowers
[8-11].

In the years 1974-1976 T.K. Chumbalov with co-authors in S. hypericifolia studied the composition of
flavonoids derived from flavan. From this species, (+)- catechin, (- )- epicatechin and catechin glycosides
were isolated and identified: 7-0-a-rhamnopyranoside-(+)-catechin, 7-0-B-xylopyranoside-(+)-catechin,
7-0-a-f-arabinoside-(+)-catechin. Apigenin, luteolin and their 5-0O-glycosides are isolated from S§.
hypericifolia flavone derivatives: apigenin-5-0-f -glucopyranoside, luteolin-5-O- (-D-glucopyranoside
[12-15].

In Tibetan medicine, the roots, bark, and leaves of S. hypericifolia is used for gastrointestinal diseases,
rheumatism, helminthiasis, gynecological diseases, in traditional Kazakh medicine-for the treatment of
dermatoses [16-17].

We have previously reported the chemical investigation results on total bioactive components from aerial part of S.
hypericifolia L. And same time, twenty amino acids and eight fatty acids were analyzed from this plant [18].

In our continuously study of the plant, fivety seven liposoluble constituents in dichloromethane extract
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GC-MS analysis of liposoluble components from SPIRAEA HYPERICIFOLIA L.

from medicinal plant, S. hypericifolia L. have been identified by GC-MS methods which grown in Almaty
region of Kazakhstan for the first time.

Materials and methods. Plant material. The aerial part of the plant material S. hypericifolia L. was
collected in the Almaty region of Kazakhstan in autumn (October) 2018. The aerial part of S. hypericifolia
L. dried in air was cut into small pieces and stored at room temperature.

Extraction and isolation. Naturally dried aerial parts of S. hypericifolia L. (100 g) were ground, then
extracted with 90% ethyl alcohol (1:8) three times (seven days each time) at room temperature. After evaporation
of the solvent at low pressure, the residue was dissolved in water, subsequently the resulting solution was
sequentially separated with hexane, dichloromethane, ethyl acetate and n-butanol to obtain the corresponding
extracts. The resulting hexane extract was analyzed by GC-MS.

Experimental part. The liposoluble components in the hexane extract of the medicinal plant were analyzed
using the GC-MS method. The work was carried out on a gas chromatograph with mass selective detector Agilent
7890A -5975C. Used capillary column HP-5MS length 30 m, internal diameter 0.25 mm, film thickness of
stationary phase 0.25 um. Chromatography conditions: carrier gas-helium; flow rate 1 ml / min; column
temperature: initial temperature of 50°C (10 min), temperature rise from 10°C / min from 50°C to 300°C, final
temperature of 300°C (40 min), scanning range of 30-1000 AU, electronic shock mode at 70eV. The temperature
of the ion source is 230°C. 1 pl of the sample was injected Into the chromatograph evaporator. Samples were
introduced by splitting with a 5: 1 split ratio.

Identification of the compounds: GC-MS is a valuable aid for identifying unknown peak as well as for
confirming the identification of identified phytoconstituents. In some cases when no identical spectra were found,
the structural type of the corresponding component was suggested only on the basis of its mass spectral
fragmentation and retention data. Identification of components was based on directs comparison of the retention
times and mass spectral data with those for standard compounds and computer matching with the library (Wiley
library, NIST data bank, database NIST 98) as well as by comparison of the retention time [19].

Results and discussion. In the GC-MS analysis, 57 chemical components were identified in the
dichloromethane extract of the aerial part of S. hypericifolia L. The compounds present in the dichloromethane
extract of S. hypericifolia L. revealed by GC-MS analysis are shown in Fig.1. The identification of phytochemical
compounds is based on the peak area.
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Figure 1 — GC-MS chromatogram of dichloromethane extract of the aerial part of S. hypericifolia L.

The active principles with their retention time (RT), molecular formula, molecular weight (MW) and concentration
(%) in the dichloromethane extract of the aerial part of S. hypericifolia L. are presented in Table -1. The prevailing
compounds in dichloromethane extract were 1-tetracosene (18.41%), 9-tricosene, (Z) - (10.55%), n-hexadecanoic
acid (5.72), lanostan-3-one, 11.beta.,18-epoxy- (4.10%), stigmasta-5,22-dien-3-ol, acetate, (3.beta.)- (3.57%),
tetracosanoic acid, methyl ether (3.28%), beta.- sitosterol (2.98%). 1-tetracosene exhibits cytotoxicity against
AGS, MDA-MB-231, HT29, and NIH 3T3 cells [20-22]. Among the identified phytochemicals, n-hexadecanoic
acid have the property of anti-inflammatory [23], antioxidant, hypocholesterolemic nematicide, pesticide, lubricant
activities, antipsychotic, hemolytic, 5-alpha is a reductase inhibitors [24-26] and antibacterial [27].

The available literature supports that the identified compounds of S. hypericifolia L. has the biological activities
like antioxidant, antibacterial, anti-inflammatory and anticancer activities. In addition to this, the results of the GC-
MS profile can be used as phytochemical tool for the identification of the bioactive components.
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Table 1
Percentage composition of the liposoluble components from the aerial part of S. hypericifolia L.
Peak | R.time Area Name MF MW
%
1 2 3 4 5 6
1 10.274 0.19 6-Ethoxy-6-methyl-2-cyclohexenone CoH1402 154.099
2 12.551 0.71 2(1H)-Naphthalenone, octahydro- CisH20 194.167
1,1,4a-trimethyl-, trans-
3 12.644 1.44 Dodecanoic acid Ci12H240O2 200.178
4 12.789 0.68 Vanilic acid hydrazide CsHi10N20s3 182.069
5 12.865 0.85 5-(Trifluoromethyl)-2H-pyrazol-3- CsH4F3N3 151.036
amine
6 134 0.57 Benzene, 1-(1,1-dimethylethoxy)-4- CuHis0O 164.12
methyl-
7 13.511 1.21 Ethanone, 1-(3,4-dihydroxyphenyl)- C10HsN1Os 264.049
2-(3-nitro-[1,2 4]triazol-1-yl)-
8 13.986 1.19 Cyclohexaneacetonitrile, 2-oxo- CsHuNO 137.084
9 14.309 1.71 6-Amino-5,7-dimethyl-1,3- CioH19Ns 181.158
diazaadamantane
10 14.59 2.79 4-(1-Hydroxyallyl)-2-methoxyphenol | CioH1203 180.079
11 14.802 1.59 Undecanoic acid CuH20:2 186.162
12 14.929 1.04 3,5,7-Triamino-1-azaadamantane CoH1sN4 182.153
13 15.286 0.76 9-Borabicyclo[3.3.1]nonane, 9- CoH17B 136.142
methyl-
14 15.363 0.89 Isosafrole Glycol Ci10H1204 196.074
15 15.49 0.60 2,6-Dimethyl-3-aminobenzoquinone CsHoNO2 151.063
16 15.643 1.51 1,6-Dimethyl-9-(1-methylethylidene)- | CisH2:0s 250.157
5,12-
dioxatricyclo[9.1.0.0(4,6)]dodecan-8-
one
1 2 3 4 5 6
17 15.991 0.32 Z-8-Hexadecene CicHs» 224.25
18 16.425 0.90 Hexadecanoic acid, methyl ester Ci7H3402 270.256
19 16.595 1.25 Hexadecenoic acid, Z-11- C16H3002 254.225
20 16.841 5.72 n-Hexadecanoic acid CisH3202 256.24
21 17.087 0.60 D-Xylopyranose, 5-C-(acetyloxy)- C12H200s 292.116
2,3,4-tri-O-methyl-, acetate
22 17.639 0.04 Tetrahydroedulan Ci2H240 196.183
23 17.962 1.07 Methyl 10-trans,12-cis- Ci19H3:02 294.256
octadecadienoate
24 18.226 0.50 Hexadecane, 2,6,10,14-tetramethyl- CaoHa2 282.329
25 18.379 0.85 9,12-Octadecadienoic acid (Z,Z)- CisH302 280.24
26 18.438 1.96 cis-Vaccenic acid CisH3:02 282.256
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27 19.729 0.88 Cyclotetracosane CaaHas 336.376
28 19.95 0.39 Dodecane, 1,1'-oxybis- C2Hs00 354.386
29 20.18 0.59 Hexanoic acid, 2-tetradecyl ester C20H1002 312.303
30 20.57 0.43 1-Acetoxynonadecane CauHoOn 326.318
31 21.386 10.55 | 9-Tricosene, (Z)- C23Has 322.36
32 21.658 1.90 Methyl 20-methyl-heneicosanoate C23Hu602 354.35
33 21.768 0.27 1-Docosene C22Hus 308.344
34 22.167 0.54 Nonadecyl pentafluoropropionate C22H39F502 430.287
35 22.924 18.41 1-Tetracosene CosHas 336.376
36 23.042 0.57 Ethanol, 2-(tetradecyloxy)- Ci6H3402 258.256
37 23.153 3.28 Tetracosanoic acid, methyl ester C25H5002 382.381
38 23.263 0.40 Oleic Acid Ci1sH3402 282.256
39 23.62 0.69 Ethyl 9-hexadecenoate CisHz3402 282.256
40 23.731 0.44 2-Piperidinone, N-[4-bromo-n-butyl] CoHi16BrNO 233.042
41 23.841 1.39 Supraene CsoHso 410.391
42 23.985 0.32 12-Methyl-E,E-2,13-octadecadien-1-ol | Ci19H3O 280.277
43 24.334 1.33 1-Hexacosene CasHs2 364.407
44 24.436 2.16 Heptacosane, 1-chloro- C27Hs5Cl 414.399
45 24.538 0.67 Hexacosanoic acid, methyl ester CorH5402 410.412
1 2 3 4 5 6
46 24.954 0.95 10-Methyl-9- Ci12H200 180.151
oxabicyclo[6.4.0]dodecan-1(8)-ene
47 25.574 3.57 Stigmasta-5,22-dien-3-ol, acetate, Cs1Hs5002 454.381
(3.beta.)-
48 25.761 0.63 Cyclopentane, (4-octyldodecyl)- CasHso 350.391
49 27.503 2.98 .beta.-Sitosterol C29H500 414.386
50 27.621 1.63 Stigmastanol CoHs50 416.402
51 27.783 2.52 Chola-5,22-dien-3-ol, (3.beta.,227)- CasHsz0 342.292
52 28.021 1.35 4,7,7-Trimethylbicyclo[2.2.1]heptan- CisH21NO 207.162
2-one O-allyloxime
53 28.208 2.31 Lupeol CaoHs00 426.386
54 28.386 1.38 Stigmasta-3,5-dien-7-one C29H4sO 410.355
55 30.416 1.39 Lanosterol CsoHs00 426.386
56 30.586 1.05 Succinic acid, 2,3,4,5- C24H34F404 462.239
tetrafluorobenzyl tridecyl ester
57 32.515 4.10 Lanostan-3-one, 11.beta., 18-epoxy- Cs1Hs50 442.381

Conclusion. In the present study 57 compounds from the dichloromethane extract of the
aerial part of S. hypericifolia L. were identified by Gas Chromatography-Mass Spectrometry (GC-
MS) analysis. Thus, GC-MS analysis is the first step towards understanding the nature of active
principles in this medicinal plant and this type of study will be helpful for detailed study in future.
Of the dichloromethane extract, the dominant compounds are 1-tetracosene (18.41%), 9-tricosene,
(Z) - (10.55%), n-hexadecanoic acid (5.72), lanostan-3-one, 11.beta., 18-epoxy- (4.10%), stigmasta-
5,22-dien-3-0l, acetate, (3.beta.)- (3.57%), tetracosanoic acid, methyl ester (3.28%). Further
investigations in the pharmacological importance of S. hypericifolia L. and their diversity and
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detailed biochemistry may add new knowledge to the information in the traditional medicinal system.
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A.A. Kyaaitbepren!, M.A. JiocebaeBa’, A.K. Hypanioekosa!, M. Kemea6ek? 0. ®@snrs, XK. JKenic”
L OA-Dapabu amuvindazol Kasax yammork yHusepcumeminity «Japirix ecimoikmepoi ulAvimu 3epmmey
opmarvizvl», Aavameot, Kasaxcman
2 OA-Dapadbu amoindazer Kasax yammuix yHusepcumemi, Aamamot, Kasaxcman.

3 Aapirix ecimdikmepdi sepmmey I'puddum uncmumymol, Ipuddum ynusepcumemi, bpucoer, Aycmparus

SPIRAEA HYPERICIFOLIA L.-sen Mmaiiga eputid komrioneHTTepai IX-MC anbIkTay

Angparna. Spiraea hypericifolia L. — puTOXMMMAABIK Taajaybl 94i sepTreamereH KasakcraHHBIH
A9piaik ecimairi. Ocwl 3epTreyae Spiraea hypericifolia L. aopiaik eciMmairinig >xep ycri Oeairinin
AVIXAOpMeTaH  CBIFBIHABICBIHBIH ~ XMMUAABIK ~ KOMIIOHEHTTepi  rasasl  Xpomarorpadusi/macc-
cnekrpomerpust  (IX/MC) ogicimen anpikTaaransl kepceriagi. I'X-MC agici kemerimen Spiraea
hypericifolia L aAuxaopMeTaHAbI CBIFLIHABICBIHAH €1y >KeTi KOCBLABICTapABIH Oap eKeHAITiH aHbIKTaaAbl,
Herisri komnoHeHTTepi 1-terpakoseH (18,41%), 9-tpukosen, (Z)- (10,55%), H - rekcageKaH KBIIIKBLABI
(5,72%), aanocran-3-on, 11. Oeta., 18--smokcuaTi maitsrp (4,10%), crurmacra-5,22-aueH - 3-04, aneTarsl,
(3 Bera) - (3,57%), Terpako3aH KbIIIKBIABIHBIH MeTua »dupi (3,28%). Hotmxeaep OortbiaIIa Spiraea
hypericifolin L. KypaMblHAQ opTYypaAi OMOAOIMAABIK OeAceHAidikke me OmMOAOIMAABIK OeaceHAl
KOCBLABICTap Oap Aell KOPBITHIHABI JKacayFa 004aapl. CoHABIKTaH puTodapMalieBTUKaAbIK MaHbI3h Oap
©CiMAiK peTiHAe YChIHBLAaABL.

Tyiiin cesaep: Spiraea hypericifolia L., AMXA0pMeTaH CBIFBIHABICH, Maliga epUTiH KOMIIOHEHTTeD,
I'X-MC.
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A.A. Kyaarbepren!, M.A. Aocebaesal, A.K. Hypabi6ekosal,
M. Kemeabexk?, 0. @anurd, XK. Kennc!
I «Hayumo-uccaedosameAbckuii uenmp rekapemeertvlx pacmenuil» Kasaxcxozo HayuoHarbozo yHusepcumema
umeriu arv-Dapabu, Aavamul, Kasaxcman
2 Kasaxcxutl HayuonarvbHuiil ynusepcumem umenu arv-Qapadu, Aavamor, Kasaxcman
3 Unemumym I'pudduma no uccaedosaruto rexapems, Yrusepcumem I'pudguma, bpucoer, Ascmparust

I'’X-MC onpegeaeHne XupopacTBOpuMbIX KOMIIOHeHTOB 13 SPIRAEA HYPERICIFOLIA L.

AnHOTatms1. Spiraea hypericifolia L. — aexapcrBeHHOe pacreHne Kaszaxcrana, puroxmmumaeckmi
aHaAu3 KOTOpPOIO elle He wM3ydyeH. B HacrosmeMm wmccaeaoBaHuy IIOKa3aHO, 4TO XMMMYECKUe
COCTaBASIOININE AUXAOPMETaHOBOIO DKCTpaKTa 13 HaA3e€MHOI YacTy AeKapCTBEHHOTO pacTeHus Spiraea
hypericifolia L. 6p1am MAeHTU(PUIIMPOBAHBl C IIOMOINBIO aHAaAM3a TIa3oBOV XpomaTorpadum / macc-
cnexrpomerpym (I'X / MC). I'X-MC aHaamM3 AMXAOPMETaHOBLIX BKCTPaKTOB Spiraea hypericifolia L.
BBIABUA CYIIIeCTBOBaHNUE IIATUAECATU CeMM COEAVIHEHMI, B KOTOPBIX OCHOBHBIMM KOMIIOHEHTaMU
apaiorcst 1-terpakosen (18,41%), 9-tpukoseH, (Z)- (10,55%), n-rekcagexaHosas kucaora (5,72%),
AaHocTaH-3-0H, 11.6era., 18-smokcnanas cmoaa- (4,10%), crurmacra-5,22-amen-3-o4, arerat, (3 Gera) -
(3,57%), MeTnA0BEI DPUpP TeTpaKo3aHOBON KNCAOTH (3,28%). ITo pesyabpTaTraM MOXKHO CAeAaTh BEIBOA,
yTO Spiraea hypericifolia L. coaep>XuUT OMOAOIMYECKM aKTUBHBIE COeAVHEHUs C pa3HOOOpa3HOI
Omoaormueckoil  aKTMBHOCTBIO. Ilo®TOoMy ero  pekoMeHAYIOT KaK pacTeHHe, MMelOllee
¢urodapmalieBTIIIECKOE 3HAYEHIIE.

Karouesbie caosa: S. hypericifolia L., ®KcTpakT AMXAOPMETAHOBHIN, >KMPOPACTBOPUMEIE
komitonentsr, I'X-MC.
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1Eepasutickuil Hayuonarvroii ynusepcumem um. /.H.I'ymuresa, Hyp-Cyaman
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I/I3y‘1eﬂme (l)]VISI/IKO-XI/IMI/I‘IeCKMX 3aKOHOMepHOCTEI7[ nu
KOMIIA€KCHAasA O9MCTKa CTOYHbIX BOA Ha YCTaHOBKE pelIVIKAINHTAa

AnHoTammsi. B Odannoii  pabome  paccmompenvt  ouenka  aPPexmusHocmu  OHUCHKU €
YCMAaHosAeHUeM — OCHOGHUIX — PUSUKO-XUMUUECKUX — NAPAMEMpos — HA  IKCHePUMEHMAALHOT
AabopamopHoll YcmasHoske OAS PeUUKAUH2A CHIOUHVIX 600 nMuledadpuxu. AHAAU3 CMOUHOU 60061
U3 pasHvlx Autuil y0o0iHoz0 Npoussodcmea no PusUKo-XUMUUECKUM NOKASAMEAAM 6UIASUA, UMIO
Aabopamopnas ycmaroska, 6KAtouatouias 6 cebe pasauumvle Memodvl OUUCMKU, IPPexmusHo
ouumaem 600y u moxen ObIMb PeKOMEHO06AHA KAK MEXHOA0ZUS OAS HOGMOPHO20 UCTOAL306AHUS HA
npoussodcmee. Ha — Aabopamophoii  ycmanoske —nymem — HOCACQ06AMEADHLIX — NPOLECCOE -
2AeKMPOKOAZYAAUUOHHO20 6030€HCEUS U YADMPAPUOALIN06020 00€33apaXUSAHUS -0biAd JOCTUZHYMA
6DICOKAS CIMEnetb OUUCTKU. DAEKMPOAUS OCYULECHIBASACS NP NOCIOSHHOM IAEKMPULECKOM MOKe 6
npedeaax 0,6-1,5 A c nanpsxenuem do 6 B 6 meuenue 10 u 5 Mmun, 6 xavecmee aAeKmpooos
UCTIOAL306AAUCL — AATOMUHUESOle U mumanosvle  naacmunvl.  TloAyuennvle  pesyrvmamol
deMoHCHpUposaAt, umo codepxarus coedurenuii asoma cocmasuru om 0,119-36,2 m2/dm3 0o
ouucmxu u 0,019-5,3 m2/0m3 nocae ouucmxu, noxkasameru ocdopa ¢ npederax om 5,79 mz/om3 do
0,11 m2/0Mm3 , maxxe xaopa, coomeemcmeetitio,om 0,45 m2/om3 do 0,01 m2/0m3.

KatodeBble caoBa: aAeKmpoXumuueckas u omoxumuieckas o4ucmKa, sazpasHatouiie seuecnea,
XUMUNECKUTL AHAAUS, IACKIIPOAUS, AS0M.
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Beeaenme. Tema cHIUKeHMSI BOAOIIOTpeOAeHNMs Ha PasAMYHBIX MUIIEBBIX NPeANpPUATUAX UMeeT
Ba)KHOe MeCTO AAsl oOecriedyeHMs] DKOAOTMYecKol OesortacHOCTH rocydapcrsa. VI3 oOiero moab3obaHUs
npecHoit Boawbl 110 Kasaxcrany (23542 MmaH. M3) Ha BTOpMYHOe CIIOAb30BaHMe IIPUXOAUTCS BCero AUIIb 48,7
MaH. M3 [1]. B xoae ITporpammsl o passutuio arpapHoro cekropa B Pecriydanke Kazaxcran na 2013-2020
roasl «ArpobusHec-2020» IpoBOASATCS MePOIPUATI 110 YBeANYeHNIO DKOHOMMYECKON AOCTYIIHOCTY BOABI
IIPOM3BOAUTEACI CeAbCKOXO3AVICTBEHHON IPOAYKIIMY, a TakXe AAs MPOAYKTOB I1yOOKO¥ IlepepaOdOoTKu
(bromacca >KMBBIX KA€TOK, OMOKaTaAM3 B XMMIM, OYMCTKa II09YB, BOABI U BO3ayXa) [2].

3arpssHeHHBIE BOABI OOYyCAaBAMBAIOT COOON M3MEHEHNe XMMIYeCKOro, (pU3MIecKOro cocraBa U

011010THYeCKNX XapaKTepUCTHUK, YTO OIlpejeaseT OTpaHMYeHMs AAsl AaAbHeNInero mucroansosanns [3]. B
HacCTosdIIlee BpeMs OAHUM I3 CaMBIX pacIPOCTPAaHEHHBIX MeTOAOB OYNMCTKM Ha nTunedadpuKax sBASETC
aspoOHsIT MeTo4 [4]. CyTh ero 3akaiodaeTcsl B MCIOAb30BaHMUM aKTUBHOIO I141a, HO ®TOT METOA AOBOABHO
SHEPTOeMKMII ¥ TPYAOeMKUII, TaK KaK IIpOollecC MO’KeT 3HauMTeAbHO 3aMeAANTCs 13-3a HaKOILAeHN:d
B3BeIlIeHHBIX BeIllecTs 1 XXIPOoB [5].
OcCHOBHOI 11€4BI0 HCCAeAOBaHUs sABAAETCS aHaAu3 9(PQPEeKTMBHOCTM OYMCTKU CTOYHBIX BOJ IUIIEBOI
IIPOMBIIILAEHHOCTY I10CA€ OYMCTKM Ha DKCIepUMeHTaAbHOl AabopaTOpHOI YCTaHOBKe, KOTOpasl BKAIOYaeT
naexkTpoxummdeckuit (9X) n poroxummuecknir (YP) meroanr ounctku [6]. KomOnHarms AaHHBIX MeTOA0B
MeeT MHOXKECTBO IIPeMMYVIIeCTB II0 CPaBHEHUIO C APYTMMU MeToAaMMU. DAeKTPOKOAaryAsalns He TOABKO
IIPOCTa B aBTOMATU3alMy, HO I AO0CTaTOYHO 3¢PeKTrBHa, a UMEHHO: B IL1aHe OUMIIEeHNs CTOYHON BOABI OT
docdatos (KoTOpEIE COgeprKaTcs B KpoBY, (peKaabHBIX MacCaX M B COCTaBe UNCTAIINX CPEeACTB), HMYTOXKHO
Ma/o0l BepOsITHOCTY OOpa3oBaHNs OCadKa M OUMIIEeHIsI OPTaHIMIeCKOIO a30Ta, ICTOYHIKOM KOTOPOI TakKe
ABAMIOTCA  KpoBb u  momer [7]. Ilpeanmpuarms 1o mnepepa®oTke NTUIBI  SABASIOTCI  KPYIHBIMU
BOAOIIOTpeONTeAsIMY, YTO BBI3bIBA€T HEOOXOAMMOCTb BTOPMYHOTO MCIIOAB30BAaHUSI CTOYHBIX BOJ KakK IIO
9KOAO0TMIecKuM (paKTopam, Tak I 110 DKOHOMUIeCcKuM [8].
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Marepnaabl m MeToAbl. Jas aHaam3a OBLAM B3ATHI IPOOBI CTOYHOM BOABI C Pa3HBIX AVHUI
npoussoAcrtsa Ha mnrurnedadbpuke ITK "Vkesckmit', KoTopoe pacroaoXkeHO B AKMOAMHCKON 001acTu
Pecrtybankn Kasaxcran. Ot6op mpob ImpoBOAMACS B COOTBETCTBUM C
«'OCT 31861-2012 Boaa. OGmiue TpeboBaHMs K OTOOPY IIPOO».

O0Opas1pl TeXHOAOTMYECKOM BOABI C AMHUM IlepocheMa M OXAa’KAeHUs IOCTyIlaAM B yCTaHOBKY,
KOTOpasl IIpeAcTaBAsida cOOOI BaHHY 3 OpraHM4eckoro crekaa. Pasmep sueiikmu cocrasaseT 15 cm x 13 cm x
11 cm ¢ oowemom 1000 cm®. PaccrosmHme MeXay 94eKTpojaMy cocTaBaseT 2 cM. Pasmepsl maactux
coctaBAsi0T 10,5 em x 11,5 em x 02 em m 10,5 em x 10,5 em x 0,8 em m 11,5 ecm x 13 oM x 0,5 cMm aas
aAIOMIUHIEBBIX ¥ TUTAHOBHIX 91€KTPOJOB COOTBeTCTBeHHO (rpad.1). ITpoOsl cTOUHBIX BOA B KOoAMYecTse 40 1
AUTpa IIOMeNlaan B DAeKTPOAN3ep, Yepe3 KOTOPhIN IPOIyCKaAl IOCTOSHHBIN DaeKTpudecknii Tok 0,9 A c
HanpspKeHneM A0 6 B B Tewenme 10 m 5 muH. B KauecTBe 94€KTpOAOB MCIOAB30BAAM ILAACTUHBI U3
aAIOMUHNSA, a TaKXKe TUTAHOBBIE DAEKTPOABL.

BaHHa u3 *Pa3mep Avenku coctaBnaet 1I5cmx 13 cmx 1l emc
OpraHMYyecKoro cTekna o6bemom 1000 cm3

EMKOCTb ANA Nepo 1 *B Hem ycTaHOB/IEH Bapbep ANA oTAeNeHUs BOAbI OT
KUpooTAeneHus nepa v XnMpoynosuTesnb.

*Yepes KOTOpbIM NPOMNYCKaM MOCTOAHHBIN 3neKTpuyecknii Tok 0,9 A ¢
Hanpa)keHnem o 6 B B TedyeHne 10 n 5 muH. B Kayectse a1eKTpoaoB
MCMO0/1b30Ba/IN NIACTUHBI U3 HEPIKABEIOLLLEW CTau, U3 aNlOMUHKA, a
TaKXe TUTaHOBbIE 3/1EKTPOAbI.

dneKTponusep

dunbTp rpyboit U
TOHKOW OYMCTKM - PUBLTPALMOHHBIN 3 derT

LIMpKyNALMOHHBIN - Boga nponyckaetca vepes

SETEOE HaCOC, B KOTOPOM YCTaHOB/1€Ha

ynbTpaduoneTosan namna

Bbixop,
OYMLLEHHOM BOAbI

I'paduxk 1. I1porrecc oumcTKM CTOYHOM BOABI
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Bpems skcriosunym Ha ~ ®AeKTpoAmu3epe C TUTAHOBBIMU U aAIOMUHMEBBIMU — DA€KTPOAaMU
cocraBasiao 10 MuHyT, a YO 5KCHO3UIIN IIPOU3BOAILAACh B TeUeHe

5 MUHYT.

3areM OTPUABTPOBAHHYIO BOAY aHaAM3NMPOBaAM ¢ MOMOIIbio crriekrpodoromerpa (HACH DR3900,
I'epmannsa). Bce mapameTpnl - IIBETHOCTh, MYTHOCTD, B3BeIlIeHHBIE BeIl[eCTBa, aMMOHMITHBIN a3oT,
HUTpPATHBI a30T, HUTPUTHBIN a30T, XAopuasl u ¢ocdarel - ObAM OIpeJeleHBl C UCIOAb30BaHMEM
CTaHAAPTHBIX peareHTOB 11 HADOPOB A/: MICIIBITAHNI B COOTBETCTBUM C MeToAamu, mpusedeHHsiMu B HACH
co.

D¢ PexkTUBHOCTL OUNCTKM OBLAM paccunTaHa 110 popMye:

Cro-C
~40 ~I1I0CA€e
D dexrusHOCTN OUMICTKY (%) = e 100%,
C
A0

rae Cao u Criocae — HauaabHbIe 1 KOHeUHbIe KOHIIeHTpaLuy [oKa3aTeeln.

Pesyabrarbl. OcHOBHBIE (PU3NMKO-XMMMYECKUe ITOKa3aTeAy CTOYHON BOABI C PasAMYHBIX AVHUI
IIPOU3BOACTBA A0 M IIOCA€ OYMCTKM Ha BDKCIIePUMEHTaAbHOI Aa0OpaTOPHON YCTaHOBKe IIpUBEAEHEHI B
tabanmax 1-3. B pesyabprare mpoBeseHNs KOMOMHUPOBAHHON DAEKTPO- UM (POTOXMMUYECKON OUYNCTKU
CTOUHBIX BOJ HTuUledabpuKM BCe NCCAeJOBaHHbIE IITapaMeTPBl HAXOAATCA B IpededaX AOMYCTUMBIX
HOPMAaTUBHBIX 3HAaYEeHUI].

B aaHHOM McCaeAOBaHUM yAaJdeHMEe a30THBIX COEAVHEHUI 113 CTOYHBIX BOJA MO>KeT OBITh BBI3BAHO MX
KOHBepcueil B MoAeKyAsapHbi azor N2, MHorme uccaegoBaTeAlr YTBep>KAAIOT, YTO MeXaHU3M
DAEKTPOXMMUYECKO) OYMCTKM OT a30THBIX COeAVHEHUII SBAseTCs KOMILAeKCHBIM M 3aBMCUT OT MHOIMX
¢akropoBs, a MMeHHO: A00aBAeHUsI DAEKTPOANUTOB, Marepuasla 9AeKTPOAa, IAOTHOCTM TOKa, HIPUPOABI
1OHOB I T.4. OgHAaKO M3BECTHO, YTO B pe3yAbTaTe DAeKTPOXMMIIeCKOIo Iiporecca aMMOHMI 1noHsl NH4+
OKIICASIOTCS 3a CYeT MPOTEKAIOIINX Pa3ANIHBIX XMMIUECKUX peaKUNii ¢ 00pa3oBaHMeM IIPOAYKTOB B BIJe
razoo0pa3HOTO a3oTa, HUTpaToB, HUTpUTOoB, NOX 11 2p. [9,10].

I'mmoxaopur wmonst (OCl-) m xaopHOBaTMCTas KUCAOTA SBASIOTCA OCHOBHBIMM  MOHaMI,
OTBETCTBEHHBIMI 3a HeIpsIMOe OKICAeHNe aMMOHUITHBIX MOHOB A0 cBoOoaHoro aszora [11]. Koraa
DAEKTPUYECKNIl TOK IIPOXOAUT depe3 CTOYHYIO BOAY Ha aHOAe IIPOMCXOAST peaKLNI pasdA0>KeHNs BOABL C
BblAe/eHMeM KHUCAOpPOAa UM OKMCAEHUs XAOPU/ MOHOB (KOTOpble IIPUCYTCTBYIOT B CTOYHOM BOJe) AO
MOAeKyAsSPHOIO XA0pa COI1acHO HUKelIpUBeAeHHBIM ypaBHeHMsIM 1-2.

2H20 = 02 + 4H+ + de- ¢° = 1.23 B (1)
2Cl- = CI2 + 2e- ¢°=1.36 B (2)

Ha xaToge mnpomcxoguT 9AEKTPOXMMMIYECKOe BOCCTaHOBAEHME BOAbI, COIIPOBOXKJAIOIeecs
BblAe/AeHreM BoAopoJa (ypaBHeHue 3):

2H20 + 2e- =H2 + 40OH- ¢° =-0.41 B (3)

l'enepupoBaHHBII Ha aHOAE MO/AEKYASPHBI XAOP Jajdee MOJABepraercs peakluu TUApoAu3a C
oOpa3oBaHMeM XA0OPHOBATUCTOM KMCAOTBI COIAaCHO ypaBHEHNIO peakuyy 4:

Cl2 + H20 = HOCl + HCl (4)
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V3-3a BBICOKOTO OKMCAUTEALHOIO ITOTeHIMala oOpa3oBaBIIasCsi XAOPHOBATMCTas KUCAOTa Jajee
yJacTByeT B peaKIIUM OKMCAEHNs MIOHOB aMMOHI: A0 Ta3000pa3HOro asora(ypasHeHue 5):
2NH4+ + 3HOCI = N2 + 3H20 + 3HCI + 2H+ (5)
CoraacHo ypaBHeHMSIM 6-7 aMMOHMIIHBIE MIOHBI TAKKe MOTYT OKMCAATBCS A0 HUTPUTOB M HUTPATOB,
IIpU  B3aMMOJEVICTBUIL C KICAOPOJOM,

BBIAGASIIOIINMCST TIPU  DAEKTPOAM3e, IIPOUCXOAUT IIPOIlecc

HUTPpUQPUKALIIN:

NH4++202—N02—+H20+H+ (6)
NO2-+0.502—N03-+H20+H+ (7)

B pesyabprare (puU3MKO-XMMMYECKMX MCCAeJ0BaHMII ¢ AvHMM oxAaxAeHus (Tab.1) koamdectso
B3BeIIIeHHBIX BeIeCTB CHU3MAOCh OT 569 40 4 Mr/am3, 4TO IpUBEAO K CHVDKEHMIO IIBETHOCTU U MYTHOCTHU
BOAbI, @ HUTpaTHble, HUTPUTHBIE M aMMOHMIIHbIE MOHBI CHM3UANCHL AO HOPMBI, 3a CYeT peakLuu
HITpUPUKAIUN: aMMOHUII IIepexXoAUT B HUTPUTHBIE ¥ HUTpATHBIE MOHBI IIPU B3aMMOAENICTBUM C

KICAOPOAOM, BBIACASIOIIUMCS IIPU DAEKTPOAU3E.
NH4 +202 — NO2 + H20 + H*

NO2~ +0.502 — NOs + H20 + H*
Tabanma 1

PesyabTaThl (PU3MKO-XMMIYECKOTO aHaAM3a CTOYHON BOABI C AMHNUY OXAaXKAEHNS A0 U IT0CAeDAeKTPOAN3HOM
1 KOMOMHMPOBAaHHOI OYMCTKM Ha 1a00OPaTOPHOIN YCTaHOBKE

INokaszatean | Ao Ilocae ouncTkm HopmaTusHbIe
OYNICTKIH, IIOKa3areamn
mr/ams 10 muH | 10/5 MUH

91€KTPOAN3, 92eKTpoan3/poToxummsi,
mr/am?3 Mmr/am?3
pH 7,7 7,2 7,2 He > 6-9
MyTtHOCTB 215 324 0,0 He > 1,5
Mr/am3

LIseTHOCTD 3490 2061 35 He>20

B3BenterHbIe 569 371 4

BeIlecTBa

Xaop 0,45 0,01 0.01 He >0,3-0,5

CBODOAHBIN Mr/am3

Xaop oOmmit 0,04 0,0 0,0 He >0,8-1,2

mr/am3

Asor 0,119 0,0 0,019 He > 3,0

HUTPUTOB mr/am3

Asor 22 12,7 3,8 He > 45,0

HUTPATOB Mmr/Am3

docdarsr u 5,79 4.8 0,11 He>3,5

o011 Mr/am3

pocpop

AMMOHUIHBIN 1,35 1,24 0,16 He>2,0

asor Mmr/am3
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KonnenTpanms HUTpUTOB HUYTOXKHO MaJa, TaK KaK HUTPUT SBAETCs IIPOMeXKyTOUHBIM MOHOM. OH
OBICTPO OKHUCAsIeTCA A0 HUTpaTOB. Takke HabAIO4aeTcs Ilepexo aMMOHMS B MOAEKYASPHBI a3oT IIpu
IPUCYTCTBUU XA0Pa.

Coeaunenns gpocdopa MOTYT A€TKO ePexoiuTh U3 0AHOI GOPMBI B ApyryIo. ITpu saekrpoanse
¢ocdarHble MOHBI HENTPaAU3YIOTCs KaTMOHaMM MeTaalos. ITosToMy KoHIeHTparusa (pocdaTHBIX MOHOB
cocrasuaa 0,11 mr/am® [12]. Takum 0Opa3oM, HOpMa KOHIIEHTpanuil a3oTocogepykammx 1 (pocdaTHBIX
JMOHOB  XapakKTepu3yeT  OTCyTCTBME OpPTraHMYeCKMUX  BeIeCTB  >KMBOTHOTO  IIPOMCXOXACHMS U
HUTpUPUIIUPYIONNX OakTepuii B Bode[13].

Tabauiia 2

PesyabTaThl (pU3MKO-XMMIUECKOTO aHaAM3a CTOYHOM BOABI C AMHNIY IIepOoChéMa 40 U I1ocae

KOMOMHMPOBaHHOM OYMCTKM Ha 2a00paTOPHON yCTaHOBKe

IToxasaTean Ao 10/5 vuH | HopmaTnsHbIe
OUNICTKU, 92eKTp0oAaAn3/PpOTOXMMUSI, | TOKa3aTean
Mmr/am3 mr/ams
pH 74 7,2 He > 6-9
MyTtHOCTD 177 0 He > 1,5 mr/am3
LIBeTHOCTD 1844 33 He >20
Bapemiennsie 312 1
BelllecTBa
Xaop cBoOOAHBIN 0,31 0,07 He >0,3-0,5
Mmr/am3
Xaop oOmnit 0,21 0,09 He >0,8-1,2
Mmr/am3
A3OoT HUTPUTOB 0,181 0,040 He > 3,0 mr/am3
A3OT HUTpATOB 36,2 53 He > 45,0 mr/am3
®ocdatsr n 0O 5,45 0,19 He > 3,5 mr/am3
Pocdop
AMMOHNIHBIN a30T 2,16 1,10 He > 2,0 mr/am3

DPPeKTUBHOCTD OUNCTKU B UCCAEAYEMBIX CAydasX UA€HTUYHAsI, PaCCINTHIBAAAaCh IIOCTOYHOI BOJe C
AVIHUY TlepockeMa U AMHuM oxaaxkaenus smecre (Ta0.3, I'pad.2)
Tabamnma 3

DPPeKTUBHOCTL OUNCTKM PUBMKO-XMMIIECKUX TTOKa3aTeAell CTOYHONM BOABI C AVHUII
repocheMa M OXAaKACHIAS

IlokasaTean DPPeKTUBHOCTD OUNCTKA | DPPeKTUBHOCTh OUMCTKHA C
C AVTHUY OXAaXKeHI ST AVIHUU IIepocbeMa

MyTHOCTB 100% 100%
LIBeTHOCTH 99,9% 99,9%
BsBeriennsie Belecrsa 99,2% 99,6%
X2a0p cBOOOAHBDIN 97,7% 77,4%
Xa0p 0Ot 58% 57%

A3OT HUTPUTOB 84,03% 77,9%
A3zoT HUTpATOB 82,7% 85,3%
Docdarsr 1 06mmit pocdop 98,1% 96,5%
AMMOHUIHBIN a30T 88,1% 49%
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Mcxoas m3 pesyapTatoB 40 M IIOCAe KOMOWHMPOBAHHONM OYMCTKM C AWHUM IlepochbeMa Ha
2ab0OpaTOpPHOI yCTaHOBKe IO (PUBMKO-XMMUIYECKMM ITOKasaTeAsIM BUAHO, 4TO CTOYHas BOJa cojeprKada
MeHbIlle KOHIIeHTpallMii  B3BeIIeHHBIX BeIllecTB II0 CpPaBHEHUIO C AMHUEN OXAa’KAeHMsS, HO IIpU DTOM
9(PeKTUBHOCTL OUMCTKM Ha 0gHOM yposHe (I'pad.2).

120%
100%
B MyTHOCTb
M UpeTHOCTb
80%
H B3BelleHHble BelecTsa
60% = Xnop cBob6oAHbIM
H Xnop obwuit
40% B A30T HUTPUTOB
I A30T HUTpaTOB
20% docdatbl n 06wWwmit pocdop

AMMOHUMNHbIN a30T

0%

3¢ PeKTUBHOCTb OUYUCTKM C 3¢ PeKTUBHOCTb OYMUCTKM C
JIMHUW OXNaxKAeHNn JIMHUM Nepocbema

I'padux 2. DPPexTMBHOCTS OUMCTKY CTOYHOM BOARI IITHIIedabpUKy Ha HKCIIePUMEHTaAbHO 1a00paTOPHOI
yCTaHOBKe

Kak rmokazano B Ta6/11/1uax lu 2, JICIIOAb30BaHIE TOAbKO OAHOTO MeTOJda OUYVICTKIM He4O0CTaTOYHO.

HeobxoaumMo KOMOMHMPOBaTh pa3ANYHbIE MeTOABI, YTOOBI AO0OUTLCA pe3yabTraToB. OcOOEHHO 9TO
3aMeTHO II0 COAepP>KaHMIO KOHIIeHTpaluM XA0pa, KOTOPBIN ITocle KOMOMHAIIMM MeTOAOB YMEHBIIIaeTCs
B 2 pasa [6,7,14]. Pusnyeckue nokasaTeay (MyTHOCTb, IIBETHOCTb U B3BeIlIEHHLIE BelllecTBa) AOCTUTAIOT
100% »¢ddexkTnBHOCTY OUNUCTKU.

BuiBoanl. B saHHOM 1ccaea0BaHNY OBLAM MICTIOAB30BAHEI ABa METOAA OUVICTKI: DA€KTPOXUMIYIECKIIT
n ¢oroxummyecknii. O4uncrka CTOYHOM BOABI aHOAHBIM OKMCAEHMEM U KaTOAHBIM BOCCTaHOBJAEHIEM
CIIOCOOCTBYeT MOAsSpU3alUM KOAAOMAHBIX YacTUIl M pacrHaly TOKCUYHBIX COeJVHEHWUII Ha IIPOCThbIe
coeanHeHns1. TeM caMbIM oOecrieunBaeTcsl 3BAe€4eHNe 3arpsI3HITe el U3 CTOYHBIX BOJ,.

[1py 2eKTpOXMMIIECKOV OUMCTKe OBIAM VICIIOAB30BaHBI aAIOMIHIEBO-TUTAHOBbIE 91eKTpoAbl. Tak
Kak I104 AeVICTBYEM TOKa IIPOMCXOAUT pacTBOpEeHNe aHOAQd, B BOAY IEPeXOAAT KaTMOHBI aaloMuHMsA. OHu
O6paByIOT FI/IAPOKCI/IAI)I MeTaAAO0B B Blige XAO0IIbeB I HaCTyHaeT VIHTE€HCHBHAJsI KoaI'yA}ILH/I}I, qTO 6AarOTBOpHO
BAWUSIET Ha O‘II/ICTKy CTOYHBIX BOA.

q)OTOXI/IMI/ILIeCKaH Aa6opaTopHaﬂ YCTaHOBKa HpeAHasHaqua AA51 HpOBepKI/I HpeAHOAaraeMI)IX
TeXHNYEeCKIMX peH_IEHI/Iﬁ n yTOLIHeHI/Iﬂ OTA4eABbHBIX XapaKTepI/ICTI/IK. STOT MEeTO , DKOAOIrnM4YeCcKm 6830HaCHI)II7I,
TaK KaK B OTAMYME OT OKMCAUTEABHBIX TeXHOAOTUI (XA0OpMpPOBaHIe, O30HUPOBaHe) Iocae Bo3aencTeus YO
B BOJe He o6pa3yeTC5[ BpeAHI)IX OpraHI/I‘{eCKI/IX COE‘ZI,I/IHGHI/HZ, Aa’ke B Cquae MHOI'OKpaTHOI'O HPEBI)IH_IEHI/IX
TpeOyemoit 403bl. ITpu sTOM Y® ycraHoBka 0o4ee KOMIIaKTHa IIO pasMepaM I JOCTaTOYHO ITpOCTa B
9KCHAyaTaLU/H/I.
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B peBYAI)TaTe KOM6I/IHI/IpOBaHHOrO MeToaa 9(1)(1)6KTI/IBHOCTI) O4YVICTKU aMMOHI/II7IHbIX, HI/ITpaTHbIX,
HI/ITpI/ITHLIX n (1)OCC1)aTHI)IX JIOHOB AOCTAaTO4YHO BBICOKasl, 4YTO He ,ZI,OHyCKaeT pOCT O6C€M€HéHHOCTI/I
MI/IKpOOpFaHI/I3MaMI/I B BOJe. BI)ICOKI/IIZ II0Ka3aTeAab 9(1)(1)6KTI/IBHOCTI/I O4YJICTKIM OT B3BE€III€HHBIX BeIlleCTB
CBI/I,ZI,ETGALCTByeT 06 I/I36aBAeHI/II/I OT KOAAOMAHBIX 4YaCTUIL )KI/Ipa, 6e/u<a n Apyrl/[x Opl"aHI/I‘-IECKI/IX
COeAVTHEeHUIA.

Taxum 00pa3om, ouMcTKa CTOYHBIX BOJ I1€XOB NTHUIIEBOACTBA C BBHICOKMM COJep>KaHMeM OCTaTKOB
Ieppes, KpOBM M >KMpa, a TakXe I1aTOTeHHBIX MMIKPOOPIaHM3MOB uepe3 AabopaTOPHYIO DAeKTpo-
JoroxmMmmyeckylo  ycTaHOBKy, oOOecrieunmBaeT cyMMapHO  5¢@QeKkTupHoe obOe33apakupaHue I
ACTOKCMKAIIMIO OT BCeX COAep KaIllMXCsl B HeM BBIIIIeHa3BaHHBIX IIpMMecell,yTo obecriednBaeT coOAIOJeHNe
HOPM BBIOPOCOB BpeAHBIX BEIeCTB B OKPYKAIOIIYIO Cpeay.

Oumnigennas Boga COOTBETCTBYeT TeXHMYECKMM HOpMaM M MOXeT OBITh peKOMeHJOBaHa AAsd
VICIIOAB30BAHMAB TEXHMIECKUX 11eAsX nTuiepabpuKy IIOBTOp.
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Cyabl exiHIIIi peT NavijaaaHy YIIiH 9KCIIepUMEeHTTIK 3epTXaHaabIK KOHABIPFbIAa aFbIHABICY AapAbl
Ta3apTyAbIH PpU3NKa-XMMMSIABIK KOPCETKIMTEePiH Taajay

Aunnorams: bya makasaga Kyc (aOpmKachlHBIH arblHABI CyJapblH KailTa ©HJeyre apHaAfaH
DKCIIEPUMEHTTIK 3epTXaHaAbIK KOHABIPFbIAA HeTi3ri (pU3MKa-XMMUAABIK KOPCETKIIITepiH OpHATy apKbLAbI
TazajdayAblH TuiMaiairin Oarasay kapactoipblaraH. COIO0 ©HAIpICiHIH opTypAi OarbITTaphIHAAFbI AFBIHADI
cyAapAbl (PU3MKa-XMMMAABIK KOPCETKIiITepi OOVBIHINA Taljay OpTYpAi TasapTy oAicTepiH KaMTUTBIH
3epTXaHa4blK KOHABIPFBI Cy4bl ©HAipicTe KaliTa HalidalaHy YIIiH TMiIMAl Ta3apTaTBIHBIH aHbIKTaAbl. bya
KOH/BIPFbIAa Ti30€KTi IIpoliecTep: 91eKTPOKOaryAsIMAABIK ocep eTy KoHe YAbTPaKyATiH 3apapch3jaHABIPY
HOTIDKeCiHAe arblHABI CyJap >KOFaphbl Japeskede TasadaHaapl. Daekrpoans 0,6-1,5 A apaabIFbIHAAFDI
TYPaKThl ®AeKTp TorbiHAa 6 B kepneymen 10 sxoeme 5 MuH apaablfblHAA XKYPridiagi, 94eKTpog peTiHge
AAIOMMHUI >KoHe TUTaH IlAacTMHaAapbl KOAAAQHBIAABL AABIHFAH HOTVIKeAeP a30T KOCBLABICTApbIHBIH
KypaMmsl Tazaptyra Jeitin 0,119-36,2 mr/am?® >xene Tazaprysan keitin 0,019-5,3 mr/am?® kyparansis, pocdop
5,79 mr/am3-aen 0,11 mr/am3-Te AeitiH, coHAal-aK xao0p kepcerkimrepi 0,45 mr/am3-aen 0,01 mr/am3-re geitin
©3TepreHiH KOPCeTTi.

TyitiH ce3aep: ®AeKTPOXUMMMAABIK KoHe (POTOXMMUAABIK Taszalay, AacTayllbl 3aTTap, XMMMUABIK
Taajay, ®AeKTPOAN3, a30T.

K.S. Meiramkulova, Zh. E. Jakupova, A K. Abdykarim

Department of Management and Engineering in the field of environmental protection,L.N.Gumilyov Eurasian
National University, Nur-Sultan, Kazakhstan

Analysis of physical and chemical properties of wastewater treatment by an experimentallaboratory
facility for water reuse

Annotation: This paper studies the efficiency of water treatment by detecting the main physical and
chemical properties of water at the experimental facility for recycling wastewater in a poultry farm.
Analysis of physical and chemical properties of wastewater at different lines of slaughtering stage
revealed that the laboratory facility combined with different water treatment technologies efficiently
purifies water to be reused. This facility by the process of electrocoagulation and ultraviolet disinfection
ensures high degree of purification. Electrolysis was carried out at the direct current of 0.6-1.5 A with a
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voltage of up to 6 V for 10 and 5 minutes. Aluminum and titanium plates were used as electrodes. The
results revealed that the content of nitrogen compounds was 0.119-36.2 mg/dm? before purification and
0.019-5.3 mg/dm?3 after purification, phosphorus variables were from 5.79 mg/dm3 to 0.11 mg/dm3, and
chlorine, respectively, equaled from 0.45 mg/dm?3 to 0.01 mg/dm?.

Key words: Electrochemical and photochemical purification of water, pollutants, chemicalanalysis,
electrolysis, nitrogen.
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KoriblaMaraH JkK9He KOAAaHy¥Fa THIMBIM CaAbIHFaH NeCTULIATEPAIH
caKkTay OpbIHAapbIHAH aAbIHFaH aybl3 Cy yATiaepi MeH TONBbIPaKTbIH

CYABI CBIFBIHABICHI KYpaMbIHAH HeCTULIIATEPAIH ajgaM KaHBbI

anM$ponnTTepi gaKblagapblHa MyTareHAiK OeAceHaiiriH Taaaay

AnpaaTna. bya xymvicma Kadeze KapamvlAMOIZLIH, ecKipzeH XaHe naudaranyza moliioim
carvitean necmuyudmepoit, cakmay OpHLIMA MiIKeAell JKAKLIH OpHAAACKAH AAmamol
00AvICVIHbIH, €A MeKeHOepiHeH AAbIH2AH aybl3 CY KoHe MONbpaxKmvly, CYAbl ColzbiHOAC
YAZiAepin 3epmmey HamuxeAepi ycvlHviAza. 3epmmeyrep AAmamvl 00AbICLIHbIY, IPMYPAL
eadi mexendepinert (beabyaax, Amanzerdi xane Bacuivi-6axviray mo0Ovl) arvinean Kau
Aumpovyummepi daxvirdapvina 5% xare 10% (daxvirdany opmacviHa ecenmeAin AAbIH2AH
KOHUEeHMpayus) ayols cy xate mMonvipaKmott CYAbl ColzbHObICHIH KOCY KOAbIMEH KYp2i3iadi.
AumPoyum Odaxvirdapoina 5% ayvis cyvl MeH MORLIPAKMODIY, CYAbl CblZbIHODICHIH  KOCY
Beabyaax xane Amarzerdi ayvirdapoinda Xpomocomovlx abeppayusAap XKuiAiziHiy xo2apvl
0oAy mendeHyusCHIH Kopcemmi. AAMamuvl 00ABICHIHOIE, YUl MYPAL eAJi MeKeHiHeH AAbIHeaAH
ayuls Cyvl MeH HONLIPAKMOIY, CYAbl CbizbiHOvichibily, 10% yaziAepin Aumoyummmep
daxviAdapuina  Kocy, ayuid cyovy, Amanzerdi xane beabyaax eradi mexendepi yuin
CAMUCMUKAAK MARLI30b Mymazendizin anvikmaodvl. demex, beadyrax erdi mexenindezi
AumPoyummep 0aKvIAIAPLIHOAZLL XPOMOCOMOLIK AYLIMKYAAP KUIAIZIHIH 2 ece apmybl XKate
Bacwor ayviaoina mueciai (Aamoin —Emer yammuix napki) 1,5 eceze apmybvl ayols cyviHbiy
CanaceiMuly, momeH ekeHin Kopcemedi xoHe OYA AAMAMLL 00ALICOIHLIE, MYpebiHIapIblH,
JeHcarvieoina susHool acepin muzisyi mymxin. beadbyrax, Amanzerdi, Kvisviaxaiipam mexcepy
HYKmeAepinde Yyeman aAviHean mululkan mapisoi Kemip2iuimepoir, 2eHemMuKarvlx cmamycuit
0azarayoa oAapoviH, AUHAAMAADL KAHLIHOAZLL IPUMpouummepoesi MUKpoSOPoAdp Kuirizi
CANDICHIVIPMAADL  AUMAKMAPOAZLL Kemipziuimep HamuxeAepiten e0ayip epexuiereHeminin
Kare ecki KOUbIAMAzAH necrmuludmep KOUMAAAPLIHLIY, MAHbINOAZbl KepAepder ycman
AANVIHZAH  KAHYAPAAPOLIH,  2eHEMUKAALK — ANnapamuvinbiy,  0Y3blAY — KuiAiziniy — edayip
apmxandovievii Kopcemedi. epmmeizen HyKmeAepOeH AAbIH2AH MONLIPAK COIHAMANAPDIHDIH
Mymazendizin maiday xesinde adam AumPoyummepi 0aKvIAIAPLIHOAZLL XPOMOCOMAADIK
AGeppaUUAAAD KUIATZI MeH MblULKaHmMapizdi Kemipziuimepze KOADAHLIAZAH MmMecH-KYileAep
apacviioazol CMAMuCMuKaAblk Marbi30bl 63apa 0aUAAHbICHl AHLIKMADbL.

Tyiiin cesaep: necmuyudmep, mymazerdix 0eACEHOIATK, MUKPOAOPOAAP, MIUUKAH MaPi30i
KeMipziuimep, XpoMocomMOvlk abeppavusirap, Aumpoyummep.

DOI: https://doi.org/10.32523/2616-6771-2020-133-4-64-75

Kipicme. Kasipri yaksirra, 60->KbL14apa caAbIlHFaH KOIITeTeH KoliMadapAa >KOIO >KacaablHOaraH,

€CKipreH >KoHe Meci3 KaAfaH, COHJall-aK IlalljadaHyfa TBIMIBIM CaAbIHFaH HeCTULUATEPAiH >KeTKiAiKTi
KOpHI cakKTaayga. Ilectunmarepai aybla INapyallblABIFBIHAA OCIMAIKTepAi 3MSHKeCTepAeH KOprayra

apHaZfaH KOMEKII Kypaa peTiHze Je,

COHBIMEH Oipre aca KayillTi TOKCMHAI 3aTTap peTiHAe Je

Oarasayra 0Ooaagpl. Ozap TombIpakKa, aybld Cy Ke3JAepiHe, alllbIK Cy KOlMaJapblHa >KoHe Oacka Ja

HpICAaHaJapfa eHill, KOpllaraH opTara 3usAH Keatipeai. Keiibip koliMasap eaai MekeHAepAiH IIeT
JKarblHAQ OpHaJackaH, Oya ajaMAapAblH JAeHcayABIFBIHA Kayill TeHJAipeai JereH ce3. ATaaraH
KOlIMaJapAbl KOpray KaXKeTTi Xarjaliga aTKapblAMaraHABIKTaH, ajaMJap MeH >XaHyapAapAblH COA

necTunMATepre 6arKaychls Kipin keTy Kayri 6ap.

[lectunmarep >keke HpICaHadapJda >KMHAKTAABIIl, COA apKblAbl 9pTYpPAi KOIIi-KOHBI TizOeriHe
KOCBLAaTBIHBI Oeariai. by Kopiaran opraja y3ak yakbIT cakTayFa KaOideTTi TYpaKThl HecTuIuaTepre
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XKotiviamazan xate K0ADAHY2a MuLILIM CAAbIHEAH NECTULUIMEPOiH. ..

TOH KacueT. Aaalija, olapApl IalijadaHy OapbICblHAa adyaH TypAi OMOAOTMAABIK HbICaHalap MeH
alfHaapIcTa 00OAaThIH HeMece JKMHaKTalaThlH MeTaboAUTTep mHaiiga 00Aybl MYMKiH, 04ap ©3 Ke3eriHje
KOpIIaraH opTara, ©CiMJiKTepre, >KaHyapAapra >KoHe aJaMaapra apTypA4i acep ereai, ajeTTe MyHAal
acepaep Tepic cunarra Doaaabl, aTall ailTKaHAa, acipece ajaM AeHCayAbIFbl YIIIiH Hellle TypAi 3UsAHABI
ayBITKyJapFa 9Keaill COFybl MYMKiH [1, 2].

Kopiiaran opTaHbiH necTuniaTepMeH AacTaHybl OapbIHIa pyKcaT eTiATeH KOHIIeHTpauusajgaH
(BPK) acnaifThiH AeHrelige XaAbIKTBIH AeHcCayAbIFbIHA KOAaJIChI3 acep eTyi MyMKiH eKeHAiri ga1ea4eHai.
[Tectummarep agaMHBIH OpTaHAapbl MeH >KylieepiHe KeH ITOAUTPOITH acep eTeTiH (pakropaap peTiHae
KapacThIpblAaAbl JKoHe COA apKbLABI KaTepai Ty3idiMaepAiH 4aMyblHa BIKIIaA eTeAi [3].

CoHFBI XBlAJAPhl XaAbIKapaablK KOFaMAACTBHIK «TYPaKThl OpTaHMKaAbIK AacTarermurap» (TOA)
peTiHge Oeariai XMMMAABIK 3aTTap TOOBIMeH DallaaHBICTBI MaceAelepre epekille Hazap ayAapblIl OTHIP.
Kasipri Tanaa o1apra KaTBICTHI XaAbIKapaablK JeHreiide )kahaHABIK ayKpIMAa gepey Ilapadap Kadblagay
KaKkeTTiri MoitbiHAaaaTeiH 12 TO/1 6eariaenren. Oaap eTe a3 KOHIIeHTpanusalapaa 6oaca 4a TOKCMHAIK
KacuerTepre ue, TeMIepaTypaAblK, XUMUIABIK >KoHe OaKTepMOAOIMAABIK TO3y YpAiciHe TesiMai,
KOplllafaH OpTaja Yy3aK caKTadaabl, OMOaKKyMyAAIus MeH OmomarHmpukanmsra KabiaeTTi 00ABII
Keaeai [4, 5, 6].

Kopmaran oprtaHblH KO0AaiChl3 (PaKTOPAApPBIHBIH, COHBIH iITiHAe, ©CiMAiKTepAi XMMMAABIK
KypaadapbiMeH KOpFayAblH oacepi ajaM ar3achlHAa KOIITereH e3repicTep TyblHAaTaThIHBEI Oeariai. Oaap
ar3aHbIH OelliMaeay MexaHM3MAepiH Oacyra KaOiaeri Oap, KopIllaraH OpTaHbIH KOAalChI3 >Karjaiibl
MyTareHAiK >koHe 9MOPMOTOKCUHAIK CUAKTH (paKTOpAapMeH curarralagst [7].

M. Aitea-byccema >koHe T.0. THIIIKaHAApPABIH aHAaABIKTApblHa in  Vivo >KargaliblHAa
MUKpPOSIAPOAapAbl ecentey agictepin, in vivo JAHK-comet-test >xeme in vivo XpomMOcOMABIK
abepparlinsiaapblH Oarasay o4icTepiH ITaridazaHa OTBIPBII KYPIi3reH 03 3epTTeyAepiHge, AUMeTOaTThIH
TeHOTOKCUKAABIK 9CepiH aHBIKTaAbl, OapAbIK 3 o4icTe Ae AUMeETOATTHIH TeHOTOKCHUKAABIK ocepi
CTaTUCTUKAABIK TYpPFblda MeAIllepre Toyeaai eKeHA4iri kepceriadi. CoHgall-aKk, XpOMOCOMABIK,
abepparlinsiaapAbl, CeCTPMHAIK XpPOMaTUATI aamacyldapAbl SKoHe aJaMHBIH aliHaAMaAbl KaHBIHBIH
AnmponuTrepingeri MuUKposigpadapAbl 3epTTey Ke3diHAe alleTaMUIIPpNUJA IleH aaba-IuIepMeTpUH
KOCIIACBIHBIH CHEPTeTUKAaAbIK TeHOTOKCMHAI/IIMTOTOKCUHAL acepaepi aHbIKTaAAbI [8,9].

Kernmizikke Ma4iM, KoplllaraH OpTaHBIH 9pTypAi (paKTOpAapbIHBIH Tipi arsara Tepic acepiH
aHbIKTay OapbICblHAA  ILIUTOIeHeTUMKAaABIK TYPaKCBI3ABIKTBIH — aKIapaTTBIK  MapKepi  peTiHge
«XPpOMOCOMABIK abeppaumsilap >KUiAiriHiH» KepceTKilti 6045 TadbL1aab! [8].

IlaiigasaHyFa TBIMIBIM CaAbIHFAH, >KOIO >KacaAMaraH, eckipreH KoliMaaapgarsl TOZ-abg
KaTapblHa >KaTaTblH, COHJAll-aK, ©3iHiH (U3MKaABIK-XMMIUAABIK >KoHe (Hemece) OMOAOIVAABIK
KacueTTepiH KOFaATKaH >KoHe eciMJikrepre, >KaHyapAap MeH ajaMJapfa IOTeHIMaAAbl JKoHe HaKTb
Tepic oacep eTy Ke3depi OOABII TaOBLAATBIH MHECTULNUATEPAIH CaKTay OPBIHAAPBIH >KMHAKTAy >KoHe
04apAbl TYTEHAEY MEH COMKeCTeHAIPY KoHe XKOIO JKOHIHAeTi MiHaeTTepi Typ.

KoaaaHyra ThIVIBIM caAbBIHFAaH KoHe IlalidalaHbLAMaraH, eCKipreH IeCTUINATEPAIH OYPBIHFBI
KOlMaZAapbIHbIH MaHbIHAH aAbIHFAH Cy MEH TOIBIPAaK yATiAepiHiH MyTareHAiK 94€yeTiH 3epTTey MiHAeTi
KOMBIAAFBL.

Maxcamol. Agam KaHBl AMMQOIUTTEPI AaKbLAAAPbIHAA aybI3 Cy >KoHE TOIBIPAKTBIH CYABI
CBIFBIHABICBHIHBIH YATiAepiH KOA4aHy apKbLAbI IeCTULIMATEPAIH MyTareHAik OeaceHAiAiriH Garaaay.

Kasakcran aypla IIapyallIbIABIFBl  MMHUCTPAIriHIH MaaiMmeTi OoiibiHIa, 2012 >KBIAABIH
riajecinjeri >karAail OOMBIHINIA ecKipreH, KOAJ4aHyFa >KapaMChl3, THINIBIM CaAbIHFaH IeCTULUATEepAiH
mamMameH 6331,4 TOHHaCBI pecyOAMKaHBIH dPTYpAi aliMaKTapbIHBIH KOViMaJapblHAa cakraaraH [10].
Aamatel 0OABICBIHAAFBI 64 OYPBIHFBI — ITeCTUIIN/, KOMMaJAapbIHBIH alfHalaChIHAAFbl TOIBIPaKTaFbI
XAOpOpraHMKaAblK —IHeCTUIIMATepAiH KYpaMBIH aHBIKTay Ke3iHge OYpBIHFBL  KOVIMaJapAbIH
ajfHaJacbIHAAFbl TolbIpak KypaMmbiHaH 24 - a-I'XUI; B-IXHI sxene y-I'XHI' nsomepaepimMen xoHe 2,4-
AAA meraboantrepimen 4,4-AAT; 4,4-AAA; 4,4-AAD aacranranbl aHbiKTaaAbl [10-12], oaapabiy
KoH1leHTpausicel bPK-aan egayip acaabl, keit skepaepae - 114 ecere aeriin. OaapAbIH Tepi-pe3opOeHTTi
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YBITTBIABIFBI alIKbIH, 9pi MyTareHAiK, aHTUMUTOTUKAABIK >KoHe HMOPMOTOKCUKAABIK 9CePiH TUTi3eTiH
JKOFaphl YBITTBI IIperaparrap ekeHi Oeariai. [13,14]. Tipi opranmsmgepre acep eTKeH Ke3Jeri
NeCTULIMATEPAIH eH KayillTi KepiHicTepiHiH Oipi - oaapablH MyTareHAik >KoHe KOMMYTareHAiK
OeaceHAlAiri.

Marepmnaagap MeH aaictep. MyrareHaik (akTopaapablH IIOTEHIMAAABl TeHeTMKaABbIK
Kayinriairin Taagay ymiiH ®IA-aa bIHTadaHABIPBIAFAH aliHaAMaAbl KaHHBIH AMMQOIUTTepiHAe
XpOMOCOMABIK, abeppalusaiapAbl Taajay a94ici eTe >Xui KoagaHblaaabl. bya agic in vivo kane in vitro
JKaFJaiibIHAAFBl  3epTTeylep peTiHJe KeHiHeH TapaaAbl >KoHe ©3iH opTypai d¢akropaapmeH
yiiaecTipiareH aybITKyAapAbl TaljayAbIH Oipereil caHABIK JKoHe callaAblK 94ic peTiHAe Ae KOpCeTTi.

JKoro >xacaapiHOaraH, naiidadaHy¥a THIVIBIM Ca/AbIHFaH eCTULINATEp KoiiMadapsl Oap beabyaak,
AMaHreaai aypladapblHaH >KoHe Oakpllay TOOBI OOABINI CaHaAaThIH bacIibl eaai MeKeHiHeH aABIHFaH
aybl3 Cy yAariaepi MyTareHAik OeaceHAidikke 3epTreadi. COHBIMEH KaTap, imki Oakplaay YIIiH ae
CTePUABABI AUCTUAACHIEH Cy I1aii4aAaHbLAABL.

AeHi cay A0HOpAapABIH IIbIHTAaK BeHaCbIHAH aAbIHFaH KaH YATiZepiH relapMHAIL TyTiKIleaepre
ipikTen aaAbIK.

AuMdonmTrep AakblAgapBIHAAFBI MyTareHAiK OeAceHAiAiKTi Taasay VIIH aybl3 CyABIH op
yAriciHig (aa4plH aaa crepuabdenreH) 5% skoHe 10% - pIHaH (ecipy OpTachIHBIH CaHBIHAH) KOCBLAABI.
Tomsipak yariaepiniH MyTareHAiK OeaACeHAiAiriH Taajay VINIH CyABI CBIFBIMAAp AaiibiHAaaAsl. 10 T.
TonbIpakka 50 MA AMCTUAJAEHTeH Cy KYMbIABIN, TOHA3BITKbIITa 10 KyH OOMBI ycTarl, olapAbl Me3ria-
Me3ria apaaacTelppil OTHIPABIK. Cy ppakiusacel ipikreadi, eHTpudyralaHAbl, CTepPUAN3AINAAaHABI
JKoHe aJaMHbBIH AMM@OUNTTePiH ecipy opTachiHa 9p yariHiH 5% >koHe 10%-BIH KOCTHIK. Op 3epTTey
HYKTeCiHeH ap TypAi A0HOpAapAaH 3 4aKblA KOVBLAABL.

AumdonuTrepai ecipy >KeHe IIpernapaTrapAbl AaiiblHAay KeAeci Tacia OoiibHIa XXy prisiagi: 0,5
MA aifHaAMaAbl KaHra 4,5 Ma rarotammbai (2MM) rpmi-1640 opransl, 20% IKM capsicysis, 100 ea/ma
neHnmuaany, 100 ea/mMa crpentoMmiiMH KOCTHIK. Aumdonnrrepaiy 6Oeainyi 2% PI'A-men
BIHTaAaHABIPBIAABL.  JKacymasap 37°C-ta 48 carat Ooiibl MHKyOanmsdaHAbl.  LIMToa0rmMsaabIK
nperaparrapasl aay yumiin >xacymaaap 37°C 15 munyrra 0,075 M KCl runoronusanusaay >kacaablk
JKoHe MeTMA CHUPTTiI/My3AbI CipKe KBIIIKBIABI KociaceiMeH (3/1) Oexitiain, 4% I'mmsa Oosrwim
epiTiHaiciMeH 00sAABL.

Mertadasabl naacTMHKaAapAbl Taajay KesdiHge abeppariuscel Oap >Kacyllladap CaHbIH, COHAaii-
ak, Taaganran 100 meradasara abepparus caHbl MeH abOeppaumsdap TYPiH aHBIKTaAbIK. AABIHFaH
AepekTepai Taljay KesiHAe CTaTUCTUKAABIK TaljaayAblH CTaHAAPTTHI dicTepi KOAAaHbLAABL.

3eprTey HblcaHbl peTiHge — beckainap, Keisblakaitpar, Amanreaai, beabyaak, EnOekmi eaai
MeKeH/epiHAe NecTUIATepAiH ecKipreH KOpPBIH caKTay KoOliMaJdapblHa >KaKbIH >Kepde MeKeHAeNTiH
TBIIIIKAH Tapi3Ai Kemiprimrepaid Tadbusu nonyaanusaaapsl (Microtus arvalis - keaimri 4aaa THIIIKaHBL,
Musculus - yit teimkanel, Apodemus sylvaticus - opman Teimkansl, Cricetulus migratorius — cyp
aTKaaMaH) aabiHABL Ilectunmarep 20 >xpia OyphiH KOadaHblaraH TaykapaTyphIK ayblabl CaAbICTBIPY
ajiMarbl peTiHAe aAblHABI, >koHe bacmibl (AateiH Emea ¥ATTHIK Iapki) easi MeKeHi Ae CaABICTBIPY
aliMarbl peTiHae 00A4bl.

3epTTeyre apHaJlfaH MaTepuaa peTiHze AamMathl 00AabIchIHBIH Taarap ayaans!l (Kpisplakaiipart,

beckaitnap, beabOyaak, Awmanreasi, EnOekini) MOHMTOpPMHITIK aliMaKTapbiHaH, EnOekmri-Kasak
aysanbiHaH (TaykapaTypbIK ayblabl) skoHe KepOyaak aydanbpiHaH (Baciibl ayblabl) aabIHFaH TOHBIPaK
IleH TaOuFM CyABIH YATidepi KapacTBIpbLAFaH. YATiAep ecKipreH, >KOIO >KyprisiamereH (yTMAM3alns)
NeCTULIUATEPAIH KOpPbI TaOblAFaH OpbIHAAPBIHAH >KoHe OYPBIHFBI IeCTULMATEPAiH caKTay KOlMMaaaphl
OpHaJAacKaH >KepAepAeH aAbIHABL.
Tonsipak yariaepin ipikrey MEMCT-14.4.4.02-84., MEMCT-29269-91 caiikec aaicreme OoribiHIa 0 cM-
AeH 25 cM-Te AeMiHIi TepeHAiKTe XXyprisiasi. XMMMsAABIK Taajay >Kacay YIOiH caaMarbl 1 KI keM emec
TOIBIpAK, yArTici aabiHABL. Ocblaaiiia >KMHaKTaAFaH TOIBIPBIK yATidepi opi Kapail Taagay >Kyprisy
OpHbIHA TaChIMaAAaHABL.
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TonbipakTeiy yariaepin xumusaslK taagay KIIC «FprapiMu tasgay opTaabIFbIHBIH» ChIHaAK
3epTxaHachblHAa 24 IeCTUIIMATEPAIH >KoHe OAapAblH biAblpay ©HiMJAepiHiH KypaMbl (rekcaxaopOeH304
(I'Xb); &, B, vy, d - rekcaxaopuukaorekcan msomepi (rekcaxaopan, I'XLI); remraxaop; aabapum;
TenTaxA0pP3IIOKCI,; XA0pAaH; dHAOCyAbdaH 1; sHAOCyAB(aH 2; AUXA0pANPEHNATPUXAOPMETIAMETaH
A4A47T); 4,4'-Auxaopandennaguxaopstuies (A49); anxaopaudennaanxaopstusen (444); 2,4’ -A4A4;
AeABAPVH; XAOpPOeH3NWAaT;, DHAPUH; DHAPUH aAbaeTnd;, SHAOCyabpaHCyabdaT;, AMOyTHADHAAH;
MEeTOKCUXAOp; TeKcaOpoMOeH304) TOIBIpakK, YATidepiH chiHama aaapl AanbiHaay «MEMCT 29269-91
Tonwipak» carikec Xyprisiaai. Taagayaapabl XXy pri3yre KOMbLAATBIH >KaAIIbl TadaTap:

IlectunuaTep MeH OJAapAbIH bIABIpAy ©HIMAEPiH aHBIKTay VIOiH TONBIpAK YyATidepiHe TIa3Abl
XpomaTorpadusi >KoHe Macc-CIIeKTPOMeTps 94ici KoadaHbaael. JKymeic yirin MSD 5975C -tr1 "Agilent
6890N" xpomarorpadsl, "®aoopaTr - 02" CYMBIKTBIFBIHBIH aHAAM3aTOPBl >KoHE MacC-CIIeKTpOMeTp
(BOXX ACME 9000 UV/VIS Detector) xoasanpiaabl. JKympIcTap XaAblKapaAblK, peceiilik >KoHe
Ka3aKCTaHABIK CTaHAapTTapra cavikec Xyprisiaai: MEMCT P 53217-2008 (MCO 10382:2002) Tombrpax
cartacel. XAOpOpraHMKAaAbIK TeCTULVATePAiH >KoHe I10AuXAOpAaHFaH OudeHmnagepais KypaMblH
aHBIKTay. DAeKTp KapMayBbllll 4eTeKTOphI Oap razoxpomMarorpadusaaslk aic. Tomnbipak yIin Taly meri
0,0001 mr/kr.

Kaampl KaOblagaHFaH oJiCIeH aliHaAMaAbl KaH >KaFBIHABICBIHBIH IIperaparTaphl Jadaadblk
Kafgalida AaiibiHaaaabl. llpenaparrapablH o4aH api eHaeadyl 3epTXaHaAblK >Kafgalida >KYprisiadi.
AltHaaMaAbl KaHHBIH KenTipiareH >KarbiHAbLAapbl 30 MMHYT Ooiibl 96% ®Tma crmptiHde OekiTiaai,
KenTipiaren mnpemnaparrap Pomanosckmit-Immsa Tociai Ooribinina 20 MuHYT 060s44b. Mukposapo
JKMiAiriH ecernke aayapl Zeiss Axioscop 40 MMKpPOCKOIBIHAA MaliAbl MMMepcuschl acTtbiHga 10x100
YAKeNTyMeH >Kypriziagi. Poroky>KaTTayApl SpUTpOLMTTEepre ToH Oysblayaapra >KYprizaik. Opoip
3eprreayun gapakka makkanaa 10000-man 20000 sputponuTTep Kapaaasl.

3epTTey HaTIDKeAepi JKoHe 04apabl TaaKblaay. SepTTeaeTiH eali MeKeHAepAeTi aybl3 CyAbIH JKoHe
TOIBIpaKTaH aAbIHFaH ChIHAMAaAapAbIH ajaM AMMQOINUTTePiHiH 4aKbLAABIK OpTachiHa KOCY Ke3iHJe
XpOMOCOMaAbIK, abepparusiap XKUiAiriHiH IIMTOTeHeTUKAABIK TalayAbIH Keleci HoTVoKeAepi aaAbIHABL.

Kecre 1
Aamartsr 064abicel Taarap ayAaHBIHBIH 9pTYpAi ayblajapblHaH aAbIHFaH aybl3 Cy MeH TOIIbIPaK, CBIFbIHABIAAPBIHBIH
ajzam AMMc])ouMTTepiHe MyTareHAiK acepiH 3eprrey

Abepparnsice bapanix
Hyckaaap Oap abeppanusiaap | XpoMOCOMABIK Xpomarugrik | [loannaonans
>Kacymaaap, TUII TUII
(%)
beckaiinap ayblab
5% cy 1,33+0,46 1,33+0,46 0,67+0,27 0,67+0,27
10% cy 2,00+0,57 2,00£0,57 2,00+0,57
10% TombIpak 4,00+0,98 4,50+1,00 2,50+0,66 2,00 £0,57 4,00+0,98*
Dakblaay 1,20+0,49 1,20+0,49 0,40+0,26 0,80+0,36
Kuispra-Kaiipat aybras
5% cy 1,00+0,40 1,00+0,40 0,50+0,29 0,50+0,29
10% cy 1,20+0,49 1,20+0,49 0,40+0,26 0,80+0,36
10% TombIpak 5,00+1,09* 5,50+1,1%* 3,50+0,74 2,00+0,57 1,00+0,40
Oakblaay 0,57+0,37 0,57+0,37 0,28+0,21 0,29+0,21
AMaHreabAbl aybLAbl
5% cy 2,33+0,59 2,33+0,59 0,67+0,27 1,67+0,52
10% cy 4,50+0,85* 4,50+0,85* 2,53+0,66 1,97+0,57 1,33+0,47
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5% TombIpak 3,00+0,70 3,00+0,70 1,00+0,41 1,00+0,41
10% TombIpak 5,26+0,91* 5,26+0,91* 4,43+0,84 0,83+0,36 0,33+0,22
OakbLaay 1,97+0,57 1,97+0,57 0,97+0,41 1,00+0,41 1,30+0,47
beanbyaax aybrabt
5% cy 2,00+0,57 2,00+0,57 0,33+0,22 1,67+0,52
10% cy 3,33+0,73 3,33+0,73 2,67+0,66 0,67+0,27 2,33+0,50*
5% TomeIpak 3,00+0,70 3,00+0,70 1,67+0,52 1,33+0,47
10% TomsIpak 6,00+0,97* 6,67+1,03* 3,00+0,70 3,67+0,77
Dakblaay 1,56+0,52 1,56+0,52 0,70+0,27 0,84+0,36 0,56+0,30
bacim aynrast
5% cy 1,33+0,46 1,33+0,46 1,33+0,47
10% cy 2,33+0,59 2,33+0,59 0,33+0,22 2,00+0,57
5% TombIpak 1,67+0,52 1,67+0,52 1,00+0,41 0,67+0,27 0,33+0,22
10% TomsIpak 3,33+0,72 3,33+0,72 2,67+0,66 0,67+0,27 0,67+0,27
Dakblaay 1,00+0,40 1,00+0,40 - 1,00+0,41
TaykapaTyphIK aybLABI
5% cy 1,00+0,40 1,00+0,40 1,00+0,41
10% cy 2,00+0,57 2,00+0,57 2,00+0,57
Dakblaay 1,00+0,40 1,00+0,40 0,50+0,29 0,50+0,29
AVICTUAAEHIEH Cy
5% cy 0,5-+0,29 0,5-+0,29 - 0,50+0,29
10% cy 0,67+0,33 0,67+0,33 - 0,67+0,27
Dakblaay 0,5-+0,29 0,50+0,29 - 0,50+0,29

Eckepty: * - p<0,01

YCHIHBLAFAaH JepeKkTep opTypAai eaal MekeHAepAeH aaAblHFaH 5% aybl3 Cy MeH TOIIBIpaK
CBIFBIHABLAAPBIH AUM(pOLNT JaKbladapblHa KOcKaHAa, beaOyaak >keHe AMaHreaai eaai MekeHAepiHAe
XpoMoOcOMaablK, abeppalysidap >KMiAiriH >KOFapplaaTy TeHAEHILVSCHIH KepceTiaai, Oipak Oya
HaTIVDKeAep CTaTUCTUKAABIK TYPFbl4aH ceHiMAL eMec (p=0,1).

3eprreareH ym ayblagaH aaeiHFaH 10% cy chiHamMazapbiH ANMMQOIUTTEPAl ©cCipy OpTackiHa KOCY
AMaHreaai ayblABIHBIH TYPFBIHAAPHI YIIIH aybl3 CyAbIH MyTareHAiriH aHbIKTaAbl. Aaaiiga, beaOyaakran
aapHFaH 10% aybI3 CyablH yAariciH AnMQoIuTTep AakbladapblHa KOCY XPOMOCOMAABIK ayBITKyAap
JKMiAiriH 2 ecere apTTBIpFaHABIFBI OaliKaaAbl. bacmibl ayblabiHbIH (AAThIH-EMea yATTBHIK mapki) aybls
CyblH AMMQOIUTTEP JAaKblAblHa KOCKaHAQ, XPOMOCOMaAblK abeppanusdap >Kuiairinig 1,5 ece
apTKaHABIFBI OaifKalaabl >KoHe Oy aybl3 Cy callaChIHBIH TOMEH eKeHAIriH KepcereAi, AFHM AAMaTbl
0OABICBIHBIH aybLAABIK KepAepiHje ajaM AeHcCayAbIFbIHA 3USTHABI 9CePiH TUTi3eTiHi aHBIK.

Aamatbl  OOABICBIHBIH ~ YII — ayblAbIHaH —aabiHFaH 10%  TomBIpaK — CBHIFBIHABIAAPBIH  KaH
anm¢onutrepine Kocy, AmMaHreaai koHe beaOyaak ayblagapblHAarbl TOIBIPAKTBIH CTATMCTUKAABIK
TYPFBIJaH MaHBI3ABl AaCTaHFaHABIFBIH KepceTTi. 10% agam KaH amMpoumUTTepi AaKbladapbl YIIiH
Bacriel ayplabiHaH aAbIHFaH TOIBIPAKTBIH CYABl CBIFBIHABICEI XPOMOCOMAaABIK OY3BbLABICTaPAbIH XKUiAiriH
2 ecere apTTBIPABIL.

Ocnl ToxipnOeaep cepuscsiHza Amanreadi meH beaOyaak ayblagapblHaH aAbIHFAH aybI3 Cy
JKOHE TOIBIPaKThIH CyABl CBIFBIHABLAAPBIH 10%-iH KaH AMMQOUMTTepiHiH JAakKbladapblHa KOCY,
MOANILAOMATEI >KacyIladapAblH KeIlTell Tipkeayl Oaiikaaapl, deMeK, OyA MUTO3 IIpOLecTepiHiH, aram
aliTKaHAa, 0eAiHy KiIMIeciHiH Oy3bLAYBIH KOpCeTeai.
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XpomocomMaBlK abeppaumsidap CHeKTPiHIH Taadaybl KepCeTKeHJAell, Ke3jeckeH abOeppaliusiaap
XpOMOCOMAZABIK >XKdHEe XPOMATUATIK Typde 0044l sIFHU >KeKe OeaiHaizep HeMmece dparMeHTTEpPAEH
Typaabl. ALIeHTpUKaABIK CaKMHa MeH TpaHCAoKaumsiAap Oipai-KapbIM >Kardalidapaa FaHa OalrikaaAbl.

bapablk MOHMTOPMHITIK HYKTeAepiHAeri TBHIIIKAH Topidal KeMiprimrepaiH SpUTPOLUTTEPiHIH
LIMTOTEeHETUKAABIK TaaAaybIHBIH HOTUKeAepi 2 - KecTeJe KOpCeTiATeH.

Kecre 2
Ecki, >KolbplAMaraH NeCcTMLIMATEPAl caKTadfaH >KepAepdeH ayAaHfaH TBIIIKaH Topi3Al  KeMiprimrep

D DI/ITpOLU/ITTepiHiH IIUTOT€HEeTUKAABIK TaAaAa HaTI/I)KeAepi
Ycray xepi Kapaaran | bapabik m/s M/s1, % 2 M/, % CraHaapTThI
JKacymraaap emec
CaHbl SPUTPOLIUTTEP

beckaitnap ayb1abl 60000 0,14+0,012 0,11+0,012 0,016+0,004
Krisplakapar 80000 0,23+0,013 0,065+0,007
aybLABI 0,36+0,022*
AMaHreaai ayplAbl 50000 0,40+0,022* 0,38+0,022 0,012+0,005 0,01+0,003
beabyaak aybLab 70000 0,41+0,024* 0,39+0,024 0,01+0,004 0,006+0,003
ExOeKinm aybLabl 50000 0,38+0,022* 0,38+0,022 0,1+0,012
TaykapaTypbIk 80000 0,054+0,008
aybLABI 0,054+0,008
bacisr aybrast 60000 0,03+0,007 0,095+0,012
(bakplaay) 0,03+0,007
Eckepty: * p<0,01

beabyaax, Amanreagi, Keisprakaitpar, EHOeKIIi MOHUTOPMHITIK HYKTeAepiHiH MaHbIHAaH aylaHFaH
THIIIKAH TOpPi3ai Kemiprimrepain anHaaMaabl KaH SPUTPOLUTTEPIiHAEIT MUKPOSApOAAp >Kuiairi
mamMameH Oipgent genreiige (0,36-0,41%) Ooaapr, 6ya perre oa cenimai (p<0,01), Gipax bacrrs
ayprapiMeH — (0,03%) >xene TaykapaTyprik aybiabiMen (0,054%) caabpicThIpy aiiMaKTapda ayJaHFaH
KeMiprilmTepaeH aAbplHFaH HoTIDKeadepai Taajday KesdiHae epekineaiktep Oalikadaabl. bya ket ecki
KdJere >KapaMraH, >KONMblAMaraH IeCTMLIMATEPAL caKTay KolMMaJapblHa >KaKblH >KepAeH ayJaHFaH
’KaHyapAapAblH TeHeTHKaAbIK allllapaTTapbIHbIH Oy3bIAy >KMiAiriHIH e4ayip apTKaHABIFBIH KOpceTeai.
[Mlamamen 30% >karjaiiga MUKpOsiApoJap eAlleMJepi eaayip yakeH 00AABI, COHBIMEH Karap, eKi
MUKposgpoaapel Oap spurponutrep Tipkeaai. Keitbip seprreyaepae KepceriareHgeir, ax Jada
TBIIIKAHAAPBIHBIH sputpountrepinge mamamen 0,025 + 0,011% muxposigpoaap ansikraaras [15,16],
Oya caabICTBIPY TONTapbIHAH aAblHFAaH MaJAiMeTTepre coliKeCc Keaeali >XKoHe ecKi IlailjalaHblAMaraH
IeCTULIMATEPAL  CaKTay OpPBIHAAPBIHBIH JKaHBIHAA 3epTTeAreH >KaHyapAapAblH — TeHeTHKaAbIK
aIrmapaTTapbIHBIH OY3blAY KUiAIriHIH e49yip apTKaHABIFBIH KepceTeai.
bapabik chlHaMadapga TONIBIpAKTaFbl MeCTUIIMATEPAIH >KaAIlbl Mearrepi (OGapbIHIIa pykcaT
eriaren koHueHTpanusi) BbPK-azan acaTelHABIFBI aHBIKTaaAbl. IlectmimarepmeH eH Kenl AacTaHFaH,
OYpBIHFBI ITeCTUIIMATEP KOMMaJapbIHBIH ayMaKTapBIHBIH >KaHbIHAa OpHaJackaH KeIsblLakaripart,
Amanreaai >xoHe beckaiiHap ayblagapbplHaH aAblHFaH Cy >KoHe TOIBIPBIK yariaepi. Kei3bakaiiparra
TOIIBIPAKTAFEI ITecTUIATepAiH KoHIeHTpanusicel bPK-aan 60-120 ece apTrIK mmamaga 004451 beaOyaak
’KoHe AMaHreadi aybladapblHAa OpHaJacKaH OYPBIHFBI ITeCTUITUMATEPAI caKTay KoO¥ViMadapbIHbIH
ayMarblHaH aAblHFaH TOIbIpak ceiHamasdapbiHaa TO/1 necrunnarepinig koHnenTpaumsacel bPK-aan 9-15
ece apThIK 00aabl. TayKapaTyphIK ayblablHAQ ayblAIlapyalllblAbIK cadackiHAa 20 XKblaJaH acTaM yaKbIT
IeCcTULIMATEP KOAAaHbLAMaAbI, TolnblpakTarsl TO/l nectunmarepiniy konuenTpanuscsl bPK-aan 17 ece
apThlK,  00oaapl. DDT MeH OHBIH TybIHABLAAPBIHBIH —apakKaThIHAchl —TOIBIPaK —KypaMbIHAAFbI
NeCTULIUATEPAIH KaAAbIK KOHIIeHTPpalMACBIHBIH Taliga 004y >KoHe blAblpay YaKbIThIH IlIaMaMeH
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Oarasayra MyMKiHAiK OepeTiHgirin aram eTkeH >xeH. Ocsblaaria, (DDE + DDD) / DDT> 1 kaTbiHach
«ecki» DDT-4iH KOA4aHBIAYBIH >K9HEe OHBIH MIUKPOOpraHuU3MAepMeH OeaceHAl TypaeHAipiareHiH
KoepceTeai.

DKOAOTUAABIK, KaTepaepAi HeFypAbIM JA94 Oaraday OapbiChlHAQ TEeCTULIUMATEPAiH bIKTUMAaA
KayilTiAiria Taaaay yIIiH KOA4aHbLAaThIH ChIHAK-KYlieAep apachlHAAFbl DallaaHbIC TIeH Ce3iMTaAAbIKThI
3epTTeyain QyHAaMeHTaAAbIK MaHBI3ABIABIFBI Oap, COHAal-aK, MaKCaTThl TypAe KOAAaHBLAMAMTBIH
opraHu3MJAepre JepekTepai SKcTparoasnusAalay VIIH e, COHBIH iIliHAe, ajaMjapra Ada MaHBI3AbI
6oapi TabblaaAbl. IlaligasaHblAFaH CBIHAK-KYlieAepiHiH ce3iMTaAABIFBl 9PTYpPAi >KoHe OHBIH IIeIriay
MYMKiHAiriHe faHa 06ali1aHBICTBI eMec (MBICAaAbl, THIIIKaHAapAa (4eHe caaMarbl 5 Mr / KT) KapOocyabdaH
XpOMOCOMaA/BIK, aybITKyAap >KMiAiriH 7 ece eAdyip apTTBIPFaHABIFEI OallKaAfaH, ald 491 COA MeAllepae
MUKpPOsIApPOAapbl Oap HOAMXpOMAaTOPUAAL DPUTPOLUTTEPAiH >Kuiadirin 3,5 ece apTybiHa ceOerkep
6oaraH. [17]. OcprFan opait Oip TecT >KylleciH KOAJ4aHFaH Ke3Jle 3epTTeAreH MeCTULUATEepAiH I1aMaMeH
40-50%-p1HAa MyTareHAiK OeAceHAiaiK aHBIKTaAaAbl, aa Oec ChIHAK >Kylieci 3epTTeATeH MeCcTUIUATEePAIH
90%-aaH acraMbIHAA MyTareHAik OeaceHAiaikTi aHbIKTal aaaAbl [1]. CoHABIKTaH 3epTTeAeTiH areHTTiH
TeHOTOKCUKAABIK ITOTeHIMaABbIH Oip>KaKTel Oafaslayra MYMKiHAIK OepeTiH OipbIHFall o4ic >KOK, Oya
9pTYpAi chiHaK OOBeKTidepiHge in vitro >keHe in vivo (MUKpoOOpraHusMJAep MeH >KOFaphl eciMAikTepaeH
Oacrarl, >kxaHyapAap MeH agaMJapAbIH >KacyIllaAapbIHBIH JaKblAAapbIHa AelliH) 9AiCTepiHiH JKUBIHTBIFBIH
KO/AAaHYABI Ka’KeT eTeAl.

OJeTTe, IIpaKTNKaja Ke34eceTiH KallT, penapaTUBTiK (popMalarbl KOMIIOHEHTTep KypaMachbIHaH
TYpaTBIH JKoHe 9pTYypAi IpemnapaTrapAbl Oipaecint KoAaaHYyABIH YAKeH MaHbBI3H Oap. bya, kebinece,
IeCTUIIUATEPAIH CHUHepreTMKaablK ocepiHe okeaedi. COHBIMEH, JeAbTaMeTPUH MeH THaKAOIPUZ
ereyKyIMphbIK CylieK MalbIHBIH >KacylladapblHAa MIUKpPOsApoJap MeH XpOMOCOMAaAblK abeppanusaap
JKMIZITiH eadyip apTThIpAbl. OPKaNCBHICHIHBIH JKeKe acepiHe KaparaHaa, OAapablH yiiaeciMai acepi
e9yip >KOFaphl TeHOTOKCUKAaABIK acep OepreH [18]. ITectuninarepain acepimen 6aiiaaHBICTEI Maeaeaep,
04apAblH >KaAIbl TOKCUKAALIK 9cepiMeH FaHa eMec, COHbIMeH Oipre, rblABIMU a4e0uerrepae >KblLAAaH
KBIAFa oCep €Ty CHeKTpi yHeMi KeHeWill KeJe >KaTKaH, opi y3aK >XKblA4ap OTKEeHHeH KeiHri
3apJanTapbiHa J4a  OallaaHBICTEHL. MyTareHaik >KoHe KaHIIepOTeHAIK ocepaepaeH 0Oacka,
MMMYHOTOKCHKAABIK acepaep Typaabl 4a [19], coHpIMeH KaTap, SIIMIeHeTUKaAbIK e3repictep Typaasl 4a
anteiaagapl [20]. CoHbIMeH KaTap, CO3blAMaAabl KaOblajay >KarAaliblHAa, mecturiuarepaiy bPK-aen
acnaiThIH MUKpOMeAIllepaepi Je OpraHM3MHIH eMipAiK MaHbI3Abl PYHKIMIAAapbIH TOMeHAeTeAl [7], aa
yAaHyAbIH OallKaaMaraHABIFbI ©3TepicTepAiH aca TOMeH JeHrelige OOAFaHBIH Adaeasemeligi. bisain
3epTTeyiMisje IecTulnuATepMeH AacTaHFaH ayMakKThbl MEKeHAENTIH THIIIKaH Tapi3Al KeMiprimrepae
MOpQOAOTUAABIK  >KoHe (YHKIIMOHAAABIK  KepceTKillTepJe eo3repicrep ©Ooamaca Ja, KaH
AnmMponuTrepiHie  MHUKPOAAPOAAPABIH  >K9HE  XPOMOCOMABIK — SKMIAiKTiH  >KOFapAayblHaH
TeHOTOKCUKAABIK acep OalfKaaAbl.

KopoerreiHagbL, Eckipren mnecrnumarep KoliMaJapbIHBIH KaHBIHAAFLI 3epTey HyKTelepiHeH
ay/ZaHraH THIIKAH Topi3ai KeMipTilTepAiH reHeTUKAABIK, CTaTyChIH 3ePTTey, 3ePTTeAreH XaHyapaapaa
MOpPPOPYHKIIMOHAAABI ©3TepicTepAiH OoaMayblHa KapaMacTaH, alfHaaMaAbl KaH SPUTPOIUTTepiHAeri
MUKpPOSIAPOAAPABIH XKUiAITiHIH e49yip >KOFapbl O0AFaHbIABIFE aHBIKTAAABI.

Ecki malgasaHeLAMaraH — IIeCTUIIVIATEPAiH  OYpBIHFBI  KOVIMaJdapbIHBIH  alfHaAaChbIHAAFDI
SKOAOIMAABIK KaFAaiAbl MUKPOSIAPOABIK JKoHe LIMTOrereTMKaAbIK ChIHAKTap apKbLAbI Darasay KesiHae,
THIIIKAH KeMiprilTepiHe aHTPONOTeHAIK acep eTy JA9peXKecCiH 3epTTey HoTV KeAepi MOHUTOPUHITIK
HYKTe/lepiHAe TONIBIPAKTBIH XMMIAABIK AacTaHyblHa COJIKeC Kedeai, aa THIIKAHAAP - TOIBIPAKTBIH
AacTayIIel  3aTTapbIHBIH — ce3iMTaa OmomHAUMKaTOopaapel Ooabmr  TaOblaagbl.  Keribip  cbIHaK
HBICAHAAPBIHBIH apa KaThIHACBIHA KapaMacTaH, 9pTypAi TecTiaey XylieaepiH KOA4aHy areHT 9peKeTiHiH
9PTYPAiL acreKTiazepiH HEFYpPABIM TOABIK Oaraslay YIIiH MaHBI3ABIL, OCBLAANIIA OA TYABIPATBIH dcepaep
MeH 0J4apAblH KayilTiAiK g9pe>Keci Typaabl TOABIK MaFAyMar aayra 00aaAbl.
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XKottviamazan xame K0A0AHY2a MULILLIM CAADIHEAH NeCMULUdmepoin. ..

ConpimeHn, AMaHreasi ayblAbIHaH aAblHFaH CyAbH  10% K9HE TOIIBIPAKTBIH  CYyABI
CBIFBIHABICBIHBIH 10% epitiHgicin Amanreaai >xoHe beaOyaak eaai MekeHAepiHeH aAbIHFaH aJaMHBIH
allHaAMaAbl KaH AMMQOLNTTEPiHiH JaKbladay OpTachlHa KOCy, OaKbliayMeH CaABICTBIpFaHAQ,
XpOMOCOMaAbIK abeppaliusaiap KUiAiTiHiH CTaTUCTUKAABIK TYPFbIAaH JKOFapblaayblHa aAblll KeATeHiH

KOPCeTTi.

MOHI/ITOpI/IHFTiK e/m,i MEKeHAEPAEH aAblHFfaH Cy MEH TOIIbIpaK CblHaMaJlapblH AI/IM(l)OI_H/ITTep
AaKbllAapbIHa Kocy caadapblHaH >Kacyma4a TybIHAQ¥aH XpoMocoMaaapAblH 6¥3I;I/ly131, aTall aIZTKaH,ZI,a,
XpOMaTUATEPAIH KYPBIABIMABIK 3aKbIMAAAYBl XUMMMAABIK I'€HOTOKCHMKAHTTAp 9CepPiHiH HaKThl Ad1eAai
00AbIII TaOBLAAABL.

Ocplaariiia, AamaTsl 00ABICEIHAA OpHaJacKaH eCKipreH >KoHe THIBIM CaAbIHFaH MeCTULATEePAIH
KOJIMaJaphl TOIIBIPaKThIH, Kep acThl JKoHe >Kep YCTi CyJapblH JAacTay OILIaKTapbl OOABII TaObL1aAbl,
COHBIMeH Oipre, ®KOAOIMAABIK Kayill ¢akropaapbl 00ABII Ta TaObllagbl >KoHe Kapaychl3 KaAfaH
KOlIMaJAapAblH MaHalbIHAA TYPaThIH ajaMAapAblH AeHCayAbIFbIHA Aa Kayill TOHAipeAl.

Kapxvirnandvpy Kasaxcmarn PecnyOauxacor 0inim kamne 2viavim Munucmpaizi T wenbepide:
«Opaanusmdepdi mymazerndepdir, acepirer kopaayea, maduzu pecypcmapdvlr, OHIMOIARZIN apmmuipy2a Xaxe
mypzotHdapovity eMip Cypy canacvii XKakcapmyza acep ememin Kara 2eHoOMObIK MeXHOA0ZUAAAPILL KApacmolpy
Kare KoAdary» 0epirdi.

OaeOueTrTep Tizimi

1. ®egopos A.A., SI6a0kos A.B. ITectunuasr — Tokcmaecknit yaap mo ouocdepe u gyeaoseky // Mocksa:
Hayxka. - 1999. - 462 c.

2. Ayounun H. T1. MytareHsl cpeabl M HacAeACTBEHHOCTh uyeloBeKa. // I'eHeTmueckme mocaeacTBus
3arpsI3HeHN: OKpy>Kalomeit cpeabl. — Mocksa: Hayka, 1977. — C. 3-20.

3. Tagesocan H.C., Mypaaan C.A., Tagesocsan A.D. nu ap. MOHUTOPUHT 3arpsA3HeHNs OKpy>Kalomie
cpeabl B ApMeHMM U HEKOTOpPBIe BOIIPOCHI PenpOAyKTMBHOIO 3J0POBbsS M IJUTOTEHETIYeCKOTO
craTyca opranusMma //I'mrnena n canurapms. - 2012. Ne 5. -C. 48-51.

4. Murpanms u mpespaleHns ecTUIINAOB B okpy>Kaiomieit cpege. /ITog pea. C.I. Maaaxosa u B.A.
bopsuaosa. — Mocksa: Mock. ora. I'mapomereonsaara. -1979. -C.5, 117, 122.

5. Rakitsky V. N. Nongenotoxic (epigenetic) carcinogens: pesticides as an example. A critical review /
Rakitsky V. N., Koblyakov V. A, Turusov V. S. // Teratog. carcinog. Mutagen. — 2000. — Vol. 20, N
4. — P 229-240.

6. bepxunbaes I'./. MOHUTOPMHI CTOMKMX OpTaHMYeCKMX COeAMHeHMII B OKpy>Kalolleil cpeje B
Kasaxcrane // Oxoaorust n mpomsinraeHHOCTh Kasaxcrana. - 2012. — Ne4. — C. 36-41.

7. Vlaromuua H.A., Eroposa O.B., Macaasues I'.B., Asepssnosa H.C., Pesasosa IO.A. MyrareHHoCTb 1
KaHIIePOTeHHOCTh I1eCTUIINAOB, OIIAaCHOCTh AAs 340pOBbsA deaoBeka. CumcremaTmyeckmuii 0030p.
3apaBooxpanenne  Poccuiickonn ~ Qegepamum.  -2017.  -T.  61(2). -C. 96—102. DOL
http://dx.doi.org/10.18821/0044-197X-2017-61-2-96-102

8. Kocaman A.Y. Topakta M. Genotoxic effects of a particular mixture of acetamiprid and alpha-
cypermethrin on chromosome aberration, sister chromatid exchange, and micronucleus formation in
human peripheral blood lymphocytes// Environ. Toxicol. -2010. -Vol. 25(2). -P. 157—68. doi:
10.1002/tox.20485.

9. Ayed-Boussema I, Rjiba K., Mnasri N., Moussa A., Bacha H. Genotoxicity evaluation of dimethoate
to experimental mice by micronucleus, chromosome aberration tests, and comet assay// Int. J.
Toxicol. -2012. -Vol. 31(1). -P. 78 —85. doi: 10.1177/1091581811423981.

10.Nurzhanova A. et al. Phytoremediation of contaminated soil in Kazakhstan // Application of
Phytoremediation for Cleanup of Industrial, Agricultural and Wastewater Contamination. Eds P.A.
Kulakow, V.V. Pidlisnyuk. Springer Science + Business Media. - 2010. - P. 87-109.

BECTHMK EHY umenu A.H. Tymuaesa. Cepusi: Xumus. Teozpagus. Jxorozus Ne 4(133)/2020 71
BULLETIN of L.N. Gumilyov ENU. Chemistry. Geography. Ecology Series



I''M. Baiieywuxosa, O.I". Yepeonuuenxo, A.JI. [lunoeuna, C.K. Hypanues, b.0.bexmarnos

11.Nurzhanova A., Kalugin S., Zhambakin K. Obsolete pesticides and application of colonizing plant
species for remediation of contaminated soil in Kazakhstan // Environmental Science and Pollution
Research. — 2013. — Vol 20(4). — P. 2054-2063.

12.Nurzhanova A., Kulakow P.A., Rubin E., Rakhimbayev I., Sedlovshik A., Zhambakin K., Kalugin S.,
Kolysheva E., Erickson L.E. Obsolete Pesticide Pollution and Phytoremediation of Contaminated Soil
in Kazakhstan // In Application of Phytotechnologies for Cleanup of Industrial, Agricultural, and
Wastewater Contamination. — 2009. Springer, Dordrecht, The Netherlands. — P. 87-112.

13.Philip J., Landrigan M.D., Benbrook Ch. Perspective GMOs, Herbicides, and Public Health // The
New England Journal of Medicine. - 2015. - V.373. - P.693-695.

14.Tosi S. and Nieh J.C. Lethal and sublethal synergistic effects of a new systemic pesticide,
flupyradifurone (Sivantow), on honeybees // Proceedings of the Royal Scociety. Biological Science. —
2019. — Vol. 286. http://dx.doi.org/10.1098/rspb.2019.0433

15. Aypunosa H.A., Kypuarosa M.H. Bausanue pactureapHbIX DKCTPaKTOB Ha MHAYKIMIO MUKpOsAep
uMKAoc])occ])aHOM B DPUTPOLUTAX KPOBU 6€CHOPOAHLIX Oeabix meiert // Luroaorus. -2015. No 6. -C.
452-458.

16.Kypuarosa M. H. Aypnosa H.A., Iloaykonosa H.B. Bamanme »KcTpakroB, cogep>Kamimx
61odaaBOHOMABI, Ha MHAYKIMIO MUKPOsAEp AMOKCUAVHOM B DPUTPOIUTAX KPOBM OECIIOPOAHBIX
6eapix mbimeri // Becrauk BI'Y, Cepyst: xumms. 6uoaorms. @apmarns. -2014. No 2. -C. 58-65.

17. Giri S., Giri A., Sharma G., Prasad S. Mutagenic effect of carbosulfan, a carbamate pesticide// Mutat.
Res. -2002. -Vol. 519(1-2). -P. 75—82. doi: 10.1016/j.fct.2009.09.041

18. Sekeroglu V., Sekeroglu Z.A., Kefelioglu H. Cytogenetic effects of commercial formulations of
deltamethrin and/or thiacloprid on wistar rat bone marrow cells// Environ. Toxicol. -2013. -Vol. 28(9).
-P. 524—31. doi: 10.1002/tox.20746

19.T'epynos T.B., Pearknn 10.B., I'epynosa /.K. VIMMyHOTOKCMYHOCTh IECTUIIMAOB: POAb B IIaTOAOTUU
SKVMBOTHBIX 1 4eA0BeKa // Ycnexu cobpemenHorn onoaorun. - T. 131, No 5. - 2011 - C. 474-482.

20.Avmak Yompa, Pysoand Tansu. Cyneprensl. Ha uro crocodna tsos JAHK? Litres, 2017 ISBN
5040575548, 9785040575541

I''M.barirymukosa, O.I'Yepeganuaenko, A./l.IInarormua, C.K.Hypaanes
Mncemumym ooweii zenemuxu u yumorozuu KH MOH PK, Aamamu, Kasaxcman

Anaans MYTareHHOﬁ AKTUBHOCTU 06pa3u03 IIUTHLEBOMN BOADBI 1 BOAHBIX BBITSIDKEK ITOYBbI 113 MeCT
CKAaAVIpOBaHNsI, HEYTUANZVPOBAaHHBIX U 3aIlIPpE€IMeHHBIX K VICIIOAb30BaHMIO IIECTUITNIAOB Ha
KyabpTypax AI/IM(I)OI_H/ITOB KpOBM 9€10B€Ka

Annoramis. B zanHo11 paboTe npejcraBaeHbl pe3yAbTaThl MCCAeA0BaHs OOpas3IioB IIUTHEBOI BOADI
U BOAHBIX BBITSIKEK ITOUBBI M3 IIOCEAKOB AAMaTMHCKON 004acTy, HaXOASIIUXCS B HEIOCPeACTBeHHON
6AM30CTM OT MeCTa CKAaAMPOBAHM: U XpaHeHNsI HeyTUAM3MPOBAHHBIX, YCTapPeBIINX M 3aIIpenleHHbIX K
MICII0AB30BaHMIO ITeCTUITNAOB. VIccaeaoBaHms IpoBeAeHBI ITyTeM 400aBAeHNs B KyABTYPBI AMMQOIINTOB
5 u 10 % (KoHIIeHTpamus OT KyAbTYpPaAbHOI CpPeAbl) BOABI M BOAHBIX BBIAEpP>KeK ITOYBBI U3 Pas3HBIX
HaceAeHHBIX IYHKTOB AamMatmHckoi obaactu (beanOyaak, Amanreapant m bacmm - KOHTpoab).
JobaBaenne B KyAbTYpPBl AMMPOIINTOB 5% IUTHEBON BOABI ¥ BOAHBIX BBITSIKEK ITOYB BBIABIAO TOABKO
TeHAEHIINIO K ITOBBIIIIeHNIO YaCTOThI XpPOMOCOMHBIX abepparinii B moceakax beanOyaak m AMaHreAbAbL.
Anaans cocrosHms mccaeaosaHHBIX 10 %-HBIX BOAHBIX OOpasIiOB UM BOAHBIX BBITSKEK ITOYB U3 Tpex
00cAe40BaHHBIX IOCEAKOB AAMaTUHCKO 004acTy I0Ka3al, 4To 400aBAeHue B Cpedy Ky AbTUBMPOBaHIS
AUMQOIUTOB BBLIABMAO CTAaTUCTUYECKU 3HAYMMYIO MYTareHHOCTh INMTHeBON BOABI AAsd HaceAeHUs B
noceakax Amanreapanl n beaOyaak. CaegosaTeabHO, yBeandyeHue B 2 pas3a YaCTOTBI XPOMOCOMHBIX
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XKotiviamazan xate K0ADAHY2a MulTioIM CAAbIHeAH NeCUuLyudmepoin. ..

AATBHIH-DMeAb) CBUAETeALCTBYeT OO OOIeM HM3KOM KadecTBe IIUTLeBOM BOABI, KOTOpOe MOXKeT
OTpULjaTeABHO BAMATH Ha 340pOBbe AI0Ael, IPOXMUBAIOIINX B JAAHHOM CeABCKOM MECTHOCTHU
Aamartunckont obaactu. OlleHKa TeHeTMYecKOro cTaTyca MBIIIeBMAHBIX TPBI3YHOB, OTAOBJAEHHBIX B
MOHUTOPUHIOBBIX Toukax beanOyaak, Awmanreanap:, Krisbakaiipar, EnOexin, BOAM3M MecT
CKAaAMPOBaHMsA CTapbhIX HEYTUAM3MPOBAHHBIX IIeCTUILINAOB, CBUAETEABCTBYeT O 3HaYUTeAbHOM
yBeAMYeHN! 4YacTOThl HapyIIeHMII IeHeTHMYeCcKOIo amllapaTa MCCAeJ0BaHHBIX >KMBOTHBIX. Brlsibaena
CTaTUCTMYECK! 3HaYMMasl B3aIMOCBsI3b KaK MeXAY TeCT-CIICTeMaMM, MCII0Ab3yeMBbIMM Ha MBIIIeBUAHBIX
IPBI3yHAX, TaK U 4aCTOTOM XPOMOCOMHBIX abeppariuit B KyAbTypax AUMQOIUTOB Yel0BeKa B ITpoliecce
aHaAu3a MyTareHHOCTV IIPOO ITOYBBI U3 MCCAeAOBAHHBIX ITOCEAKOB.

Karouesbie caoBa: miecTuIAbl, MyTareHHasl akTMBHOCTb, MUKPOsIApa, MBIIIIEBUAHbBIE I'PHI3YHEI,
XPOMOCOMHBIe abeppanny, AUMQPOLIUTHL.

G.M.Baigushikova, O.G.Cherednichenko, A.L. Pilyugina, S.K.Nuraliev
Institute of General Genetics and Cytology KN MES RK, Almaty, Kazakhstan

Analysis of the mutagenic activity of drinking water samples and soil water extracts from
storage sites that are not disposed of and banned for use by pesticides on human blood
lymphocyte cultures

Abstract. The article presents the results of a study of drinking water samples and soil water
extracts from three different villages in the Almaty region, located near the storage of unused, obsolete,
and prohibited pesticides. The study has been carried out by adding 5 and 10% (concentration from
culture medium) aqueous and water soil extracts to different cultures of lymphocytes from different
settlements in the Almaty region (Belbulak, Amangeldy and Basshi - control). The addition of 5% of
drinking water and soil extracts to the lymphocyte cultures has revealed only a tendency to increase the
frequency of chromosomal aberrations in the villages of Belbulak and Amangeldy. An analysis of the
state of the studied 10% water samples and soil extracts from the three examined villages in the Almaty
region has shown that the addition of lymphocytes to the culture medium revealed statistically
significant mutagenicity of drinking water for the population in the villages of Amangeldy and
Belbulak. Consequently, a 2-fold and 1.5-fold increase in the frequency of chromosomal abnormalities in
Belbulak settlement in lymphocyte culture for Basshi settlement (Altyn-Emel National Park) indicates a
generally low quality of drinking water, which can adversely affect the health of people living in this
rural area of Almaty region. Evaluation of genetic status of rodents caught in such monitoring places as
Belbulak, Amangeldy, Kyzylkairat, Enbekshi, near the storages of old unutilized pesticides, indicates a
significant increase in the frequency of disorders of genetic apparatus of the studied animals. There has
been revealed a statistically significant correlation between both the test systems used on rodents and
the frequency of chromosomal aberrations in human lymphocyte cultures during the mutagenicity
analysis of soil samples from the studied settlements.

Key words: pesticides, mutagenic activity, micronuclei, mouse-like rodents, chromosomal
aberrations, lymphocytes.
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Wallachs minorities in Bulgaria

Abstract. Wallachs (Vlachs or Wallachians) are one of the most multiple minorities living on
the territory of Bulgaria. This ethnos has its own colorful cultural, social, folklore and historical
characteristics, which distinguish it from the other ethnic groups in the country. In this
scientific work we are only going to dwell on some ethno-geographical and socio-cultural
characteristics of Wallachs in Bulgaria, as well as to reflect some different scientific viewpoints
and positions of various Bulgarian authors and researchers of Wallachian ethnos. Some
significant topics discussed in this work are history of Wallachian population in Bulgaria;
political and ethno-cultural attitude of the Bulgarian state towards Wallachs; geographical
distribution and number of Wallachian population in Bulgaria, and their socio-cultural
characteristics. The aim of this article is to acquaint Romanian scientific society with the more
significant publications on Wallachs in Bulgaria and to reflect some basic concepts and points of
view of the Bulgarian researchers on the Wallachian ethnic problem.

Keywords: Wallachs, Ethnos, Romanian minority, Bulgaria, Ethno-geography.
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1. The main features of the ethno-geography in Bulgaria

For thousands of years the Balkans have been not only a crossroad of tradesmen, wars, and
politicians, but also of cultures, ancient civilizations, ethnic groups and religions, a crossroad where
various geopolitical and state interests have interlaced. Precisely because of these peculiarities, there is
not a state with a culturally and ethnically homogeneous population on the Balkan peninsular. Bulgaria
is not an exception. Numerous and small minorities live here side by side with Bulgarians. Some of
them had been present on the peninsula for ages before the Bulgarian nation took shape, others settled
there during the Middle Ages, and still others — in modern times. Ethnicity is among the most important
characteristics of the population of a given country. It influences the working capacity, the reproduction
of the population, as well as the socio-cultural and political development of a certain country. The
geographical position and the historical, political, and cultural development of South-East Europe are
the main reasons for Balkan countries as Bulgaria to have heterogeneous ethnic and cultural pattern.

As it is obvious from Table 1, the Bulgarians constitute the basic and most numerable ethnic
group in the country. During the period of 1900-2001 their percentage in the total population of the
country has frequently changed and it was lowest in the period after the Liberation from the Ottoman
rule (1900 — 77.1%), and highest in the period of Socialism (1975 — 90.9%). The total portion of all the
minority groups in the country is about 16%, mainly represented by the Turkish and the Roma ethnicity
(table 1). The Turkish ethnic group, which occupies 9.4% from the total population of the country, is
unevenly distributed — most densely populated are the Eastern Rhodopes, the East part of the Balkan
Mountains, Ludogorie (Deliorman), and Dobrudja. During the last century, a big part of the Bulgarian
Turks emigrated from Bulgaria to the Republic of Turkey. According to A. Totev, during the period of
1880-1965 about 730,000 Turks emigrated, and according to B. Shimshir from 1893 to 1980 the number of
Turkish people who migrated to neighbouring Turkey was 778,742 [1, p. 103]. In other words, since 1878
to this day the total number of the emigrants from Bulgaria to Turkey amounts to about 1.3 million [2].
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Ethnic structure of the Bulgarian population in the period of 1900-2001 [1, p. 99]

Table 1

Ethnic community Year (%)

1900 1926 1946 1965 1975 1992 2001
Bulgarians 77.1 83.2 84.0 87.9 90.9 85.7 83.9
Turks 14.2 10.5 9.6 9.5 8.4 9.4 9.4
Roma 24 2.5 2.4 1.8 0.2 3.7 4.7
Tartars --- 0.1 --- 0.08 0.07 0.05 0.02
Jews 0.9 0.9 0.6 0.06 0.04 0.04 0.02
Armenians 0.4 0.5 0.3 0.3 0.2 0.2 0.1
Russians --- --- --- --- --- --- 0.2
Other 5.0 2.3 3.1 0.36 0.02 0.91 1.66

During the census in 2001, 746,664 people (9.4% of the total population of the country) have
determined their own status as Turkish. The highest percentage of Bulgarian Turks was reported in the
regions of Kardzhali (about 79%), Razgrad, Shumen, Silistra, and Targovishte (between 40% and 55%).
About 33% of the Bulgarian Turks live in the cities, and about 67% live in the country [1, p. 100].

The Gypsies (Roma) are the third largest ethnic group in Bulgaria, after the Bulgarians and the
Turks. At the census in 2001 they ran to 370,908 people, or 4.7% of the country population. Most of them
live in the regions of Plovdiv, Pazardzhik, Sliven, and Montana. At present about more than 50% of
Gypsies live in the towns, which influences and changes their outlooks, traditions, and culture as well
as their demographic, educational and economic characteristics.

About 2% of Bulgarian population belongs to other, less numerous ethnic communities —
Russians (0.2%), Armenians (0.14%), Wallachs (0.13%), Macedonians (0.06%), Greeks (0.04%), Jews, and
others [3, p. 181-182]. In this scientific work we are only going to consider some characteristic features of
the Wallachs in Bulgaria and reflect various scientific views and positions of Bulgarian authors and
researchers of this ethnos. History of Wallachian population in Bulgaria, political and ethno-cultural
attitude of the Bulgarian state towards the Wallachs, geographical distribution and number of
Wallachian population in Bulgaria, and socio-cultural characteristics of Wallachian population in
Bulgaria are some of the main topics discussed in this work.

2. History of the Wallachian population in Bulgaria

According to different scholars, the Romanian minority living in Bulgaria has different names:
Aromanians, Wallachs, Tsintsars, Romanians, Kutsovlachs, Sarakatsani, Yuruk, Arnauts etc. The
Bulgarian Aromanians use two ethnonyms about themselves — “Wallachs” and “Armin”. At the same
time they always specify that the Bulgarians call them Wallachs and their language is Wallachian [4].

There are many contradictory theories about the origin of the Wallachs and the Aromanians,
and some mutually exclusive theories have adherents among this group too. Some scholars consider the
Aromanians descendants of Roman settlers, others — of local Thracian tribes, and still others speak about
Romanized Hellenes. There are Aromanian colonies in Bulgaria, Greece, Romania, and Macedonia. (The
European Council has recently approved a document which appeals for preserving the language and
culture of Aromanians.) A division into “urban Aromanians”, called “tsintsars”, and shepherds
(nomads) existed for a long time inside this community. The Wallachs inhabit the regions along the
Danube in Bulgaria and Serbia. According to one of the theories they are Rumanian peasants that
immigrated in Bulgaria, running away from the oppression of the big landowners, but according to
another, they are descendants of Bulgarian emigrant families to Rumania that reimmigrated to Bulgaria
because of the same reasons. The truth may be in between. Both communities are Orthodox Christians

[5]-
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“Wallachs” is a common name of several separate Roman communities originating from the
Romanized population of South-East, Central, and Eastern Europe. Peoples, called “Wallachs” are
today’s Romanians, Aromanians, Serbo-Vlachs (Morlachs), Megleno-Romanians, and Istro-Romanians,
but since the establishment of the Romanian state the term has mainly been used for the Romanian
minorities living to the south of the river Danube. The Aromanians, who sometimes are called tsintsars
(speaking Aromanian language) by the Bulgarians and the Serbs, live in Macedonia, Albania, Greece,
Romania, and Bulgaria. The Serbo-Vlachs (speaking Serbo-Vlach or Vlach language) live in Serbia, in
the region of the river Timok. The Megleno-Romanians (speaking Megleno-Romanian) live in Northern
Greece, in the region of Moglena. The Istro-Romanians (speaking Istro-Romanian language) live in
Croatia.

According to Greek researchers the Wallachs are “Romanized Greeks”. According to the
German scholar Bindermann the Wallachs are Romanized Ligurians and Celts. Nowadays nearly all the
Romanian scholars consider them successors of Roman colonists. P. Shafaric stands up for the thesis
that Wallachs are descendants of Romanized Dacians, Moesi, and Roman colonists. According to
Weigand, Wallachs inhabited the lands between Nish-Skopje and Sofia. According to some Bulgarian
scholars, Wallachs descended from an ancient, Romanized Thracian population which, because of the
pressure of the Slavs, has withdrawn in the mountain regions, where it has preserved itself from
assimilation. The Romanian historians and linguists accept as an indisputable fact the Romanization of
the population that inhabited the lands between the Adriatic, Black, and Aegean Seas, and the
Carpathians, and the formation of a proto-Romanian people. Because of the political changes on the
Balkans the united community of the Romanized population has split into a multitude of small
communities. Thus, the development of dialects of the Romanian language and the formation of various
Romanian minorities in the Balkan countries began. The common point in the concepts of the Romanian
scholars is that Romanians and Wallachs (Aromanians) is one and the same thing. However, there are
Romanian scholars as Cicero Pogirk and Silviu Dragomir who think that the Romanians and the
Wallachs (Aromanians) are separate peoples [1, p. 128-129].

Wallachian population to the south of the river Danube has been recorded by historians,
geographers, travellers, and linguists. It is considered that the origin of the Wallachs is immigrant, and
the fact that most of the towns and villages where this population settled have Bulgarian names
supports the idea that the Wallachs are newcomers to the lands south of the Danube. During the Middle
Ages the name “Wallachs” was used to signify the nomad population on the Balkans regardless of its
ethnicity, but with certain obligations towards the central authorities of the Byzantine or the Ottoman
Empires [6].

A Wallachian population south of the river Danube was recorded as early as the last quarter of
the 19th c. in the well-known books of Felix Kanits and Marin Drinov. According to Marin Drinov, in
the Bulgarian lands between the Danube and the Balkan Mountains Wallachs can be found in the
eparchy of Vidin, in Dobrich, and along the middle reaches of the rivers Vit, Iskar, and Osam [7, p. 326-
327].

Felix Kanits pointed out for the first time that one of the main reasons for the migration of
Wallachs south of the Danube was the big landowners” oppression in the lands north of the Danube.
Another reason, which was favourable to the migration, was the policy of the Ottoman authorities who
encouraged the colonization of deserted agricultural areas not only to preserve their revenues from
these fertile lands, but also because of the well estimated benefit of the fact that this population was
alien to the Slavs and thus would stand aloof from the striving for consolidation of the Bulgarians and
their struggle for freedom. The Ottoman authorities succeeded in using the ethno-cultural peculiarities
of the Wallachs for their own political purposes — to divide culturally and ethnically the Bulgarian
nation. By reason of its reticence the Wallachian population could hardly be assimilated by other ethnic
groups, and at the same time it showed eminent assimilatory skills, especially towards the Slavs [8, p.
305-311].
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At the end of the 18th ¢, because of the devastating wars of the Ottoman Empire with Austro-
Hungary and the local rebellions, the area between the river Timok and Morava was ravaged and
almost depopulated. This enabled the flock of new migratory waves, mostly from Wallachia,
Transylvania, and Banat. To the west of the river Timok, along the Danube, spreads the area Krajina,
where the Wallachs predominate. According to Romanski, who had travelled over those places, and
according to Serbian statistic data the total number of Wallachs west of the river Timok was about
200,000. The political border between Serbia and the Ottoman Empire (1833) and between Serbia and
Bulgaria (1878) divided the Wallachian population into two on both sides of the river Timok. In this
way the main part of the Wallachian population south of the Danube remained within the borders of
Serbia [9].

In ethnographical aspect, at the beginning of the 20th ¢ the Wallachian population in the regions
of Vidin and Kula was subdivided into three groups: vugleni “dolentsi”, situated in the villages around
the town of Vidin, kumpeni “polyantsi” — in the villages to the west of the first group, and pudureni
“goryani” — in the villages along the Serbian boundary. This differentiation was first made by the
Romanian writer E. Bucuta, who travelled over those areas. He also published a map of the distribution
of these Wallachian ethnic subgroups which he thought came to the region of Vidin from various places
north of the Danube. The third subgroup, i.e. the pudureni came from Serbia to the region of Vidin [10,
p. 125-127].

There are not records or information about a special attitude of the Bulgarian state to the
Wallachs before the wars between 1912 and 1918. The Wallachs during that period were nationals equal
to all other ethnic groups of the state. In the mid-20s the Romanian cultural propaganda among the
Wallachs in Bulgaria gained strength. During the period between the two World Wars the Wallachian
community in Bulgaria became a minority problem [11, p. 52]. According to Vaseva, during that time a
hostile image of Bulgarians took shape in the Romanian educational literature and fiction. The idea to
stimulate the creation of Romanian national identity among the Wallachian population in Bulgaria
became a goal of foreign policy of the Romanian state [12, p. 176].

In 1926 a Romanian general consulate was established in the town of Vidin. In 1933 pupils from
the Danube regions, which were inhabited by Wallachs, started their studies in the Romanian school in
Sofia along with the Aromanians. In 1934, at the inauguration of the new school building (named
Romanian Institute) the Romanian minister plenipotentiary V. Stoica announced that the school had to
become “a propaganda centre for Romanian culture and science and for conscious Romanian education
of our fellow-countrymen in Bulgaria, and especially of those from the region of Vidin and Danube
area” [13, p. 68].

According to the Romanian diplomatic reports from Sofia, the Wallachs’ petitions between the
two World Wars were caused by the following discriminatory measures taken by the Bulgarian
authorities [13, p. 63]:

* A prohibition to speak their mother tongue — Romanian — in public places

* A prohibition to wear their traditional costumes and folk garments

* A prohibition to execute their own folklore, traditions, and customs

* Prevention of the distribution of Romanian secular and religious literature and its
confiscation

¢ Lack of Romanian school in the region of Vidin

* Persecution of pupils and students in Romania and their parents

® Restriction of public worship in Rumanian language at the churches

¢ Impediments to contacts with Romania and its citizens

¢ Forcing the Wallachs to adopt Bulgarian family names and use Bulgarian names to christen
their children

¢ Attending obligatory courses for studying Bulgarian language
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. The repressive actions taken by the Bulgarian authorities, pointed out in Romanian
sources, were arrests, maltreatment and interning the Wallachian families from their region

After 1927, Romania initiated deportation of Wallachs living in the regions of Timok and
Danube from Bulgaria. A special society “Timocians” was set up to forward the deportation of these
Wallachs to the region of South Dobrudja. A campaign aiming this migration took place in the villages
around Vidin. However, it hardly had any results — up to 1933 only 200 Wallachian families emigrated
from Vidin area [13, p. 70].

In the years after the World War II, there are no records that any ethnical restrictions of the kind
before the war were exercised towards the Wallachian population. There were not observed any bans
for speaking the Wallachian language at home or in public places, and the traditional culture evolved in
a natural way. The official amicable relationships with socialist Romania served as a base for that
generally tolerant attitude. However, it is evident from the information based on fieldwork that even
during the socialist period most Wallachs preferred not to manifest their “Wallachian origin” for they
were conscious of a certain negativism from the Bulgarians in everyday and in public life [14, p. 178].
Not all the authors and scholars, however, share this opinion. According to Hugh Paulton, during
socialism Bulgarian Mohammedans, Turks and Romani people, as well as Wallachs were put to
assimilatory policy and compulsory Bulgarianization by the communist rulers and leaders. According
to the same author, there is evidence for political pressure on the Wallachian minority in Bulgaria at the
beginning of the 70s. He also thinks that in the near future Wallachs will be totally assimilated by the
Bulgarian ethnos and will lose their language as well as their cultural and ethnical identity [15, p. 143-
144].

3. Geographical distribution and number of the Wallachian population in Bulgaria

The Romanians are the fourth largest ethnic group in Bulgaria, after the Bulgarians, Turks and
Roma. Detailed data about the number and distribution of the Romanians in Bulgaria are included in
the published results from all the official censuses in Bulgaria after the liberation of the Ottoman yoke.
At the first census in 1881 the Romanian minority was denoted as “Wallachs”, and in the later censuses
the ethnonyms “Romanians”, “Kutsovlachs”, “Tsintsars”, and “Aromanians” were used, but the
common thing is that their mother tongue is Romanian [14, p. 173].

The first census of the population in the Principality of Bulgaria was carried out on the 1st of
January 1881. It was specified at that census that the Wallachs were about 50,000, i.e. about 2.44% of the
total population of the country. Nearly half of the Wallachs in Bulgaria live in the region of Vidin —
23,845. According to Sarafov, 86.5% of all the Wallachs live in the western part of Bulgaria, and some
13.5% - in the eastern one. Another important piece of detail is that 96.2% of all Wallachs live in the five
districts along the river Danube — Svishtov, Pleven, Rahovo, Lom, and Vidin. According to the same
census from 1881 most of the Wallachs living in the eastern part of the country were situated in the
districts of Rousse and Silistra [16, p. 60].

That first census disclosed presence of Wallachs in 16 out of 21 existing in 1881 districts in
Bulgaria. In one century, it became extinct in many of the districts where it wasn’t numerous, due to
mixed marriages with Bulgarians and their voluntary assimilation. In 1900 the German scholar G.
Weigand pointed out that at the end of the 19th c in Bulgaria were registered 86,000 Wallachs, 11,708
(about 15%) of which were born “north of the Danube”, i.e., in today’s Romania [6, P. 59-60].

In the census in 1910 about 80,000 people were recorded as “Romanians”, and the total number
of people with Romanian mother tongue was 96,502 (the highest figure for a Romanian-speaking
population ever given in the Bulgarian statistics). After that census their number started to decrease.
After the Balkan War and the World War I the number and territorial distribution of Wallachian
population changed drastically. One of the reasons was the annexation of South Dobrudja to Romania
and to the western outlying parts of Serbia. According to the data from the census in 1920 “the
Romanians” within the post-war borders of Bulgaria were 57,312, and the people with “Romanian
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mother tongue” were 75,065. In the next census in 1926 the issued data showed that 69,080 “Romanians
lived in the country, and the number of people with “Romanian mother tongue” were 83,746, including
about 5,000 “Aromanians”, nearly 4,000 “Kutsovlachs” and 1,500 “Tsintsars” — most of which had come
to Bulgaria from Macedonia during the last decades. About 42,000 Romanian-speaking people lived in
the region of Vidin at that time [12, p. 174].

After the coup d’etat on the 19th of May 1934, the number of Romanian-speaking people
dropped off to 16,405 people, 2,771 of which lived in the region of Vidin. During the 30s of the 20th c the
Wallachs in Bulgaria suffered repressions and their Romanian mother tongue was banned. After the
Treaty of Craiova signed in 1940, the number of Wallachs in Bulgaria continued to fall [6, p. 60].

According to Valentina Vaseva, the Romanian publications have increased the number of
Wallachs in Bulgaria almost three times [12, p. 174]. Romanian specialists claim that “the Wallachs” are
“a Romanian minority” which lives within the borders of Bulgaria. According to the statement of the
Romanian minister plenipotentiary Grigore Balcescu, made in 1928 in Sofia the Romanians in Bulgaria
numbered about 120,000 people. In a special investigation of this population published in French it was
stated that it numbered 150,000 people, 120,000 of which lived in the valley of Timok (Noe et Popesco —
Spineni: 1939, p. 86-88). According to other calculations made by a representative of the Timocian
Wallachs who immigrated to Romania, the Romanians in Bulgaria around the year of 1940 were over
250,000 [17].

According to Bulgarian scientific researchers, the increased rate of Wallachian population in
Bulgaria in the period 1920-1926 was not only due to the natural high growth in this population, but
also to the intensified Romanian self-identification as a result of the Romanian political and cultural
propaganda. Nevertheless, the census data from 1926 could be considered relatively most objective [12,
p. 174-175].

It is difficult to say what the exact number of the Wallachs in Bulgaria is nowadays, for their
number is not specified, thus only rough guesses could be made. But it is evident that their number is
going down. According to the censuses in Bulgaria, in 1910 their number was 80,000, but in 1992 it was
5,159 [3, p. 133]. The data from the 1992 census did not give a precise numerical picture either, because
the “Wallachian” or “Romanian” ethnicity was not present in the counting cards, and there was not a
denomination for “Wallachian” or “Romanian” mother tongue. In the empty column for ethnic groups
that were not in the list the number of people who declared to belong to the Wallachian ethnic group
were 5,159, and those of the Romanian ethnic group - 2,491; totally — 7,650, i.e. 0.09% of the total
population in Bulgaria [13, p. 90].

In the last census conducted in the Republic of Bulgaria in 2001, in the ethnic group column
10,566 people determined their own status as Wallachs and only 1,088 people — as Romanians. In
general, the total number of the Romanian minorities in Bulgaria in 2001 was about 12,000 people [6, p.
60-61]. In the period between the last two censuses (i.e. from 1992 to 2001) there is a significant growth
in the number of the Romanian minorities (from 7,600 to 12,000), which cannot be explained
biologically, i.e. with an increase in their birth-rate. One of the main causes for this numerical change is
the increasing ethnical self-awareness and minority memory, the increasing Romanian ethnical
identification of Wallachs, as well as the democratization in the inter-ethnical political life in Bulgaria
during the post-socialist period.

Today the Wallachs in Bulgaria live mostly in the valley of the river Danube and its affluents.
Along the valley of the Danube, from Vidin to Silistra a lot of towns and villages are inhabited by
Wallachs — the towns of Kozlodui, Oriahovo, Belene, Rousse, Tutrakan, Silistra; the villages of Baikal,
Krushovene, Somovit, Gulyantsi, Zagrajden. Many villages in the region of Vidin have a typically
Wallachian image — Tyanovtsi, Deleina, Kosovo, Kapitanovtsi, Slanotrun, Gomotartsi, Rabrovo,
Pokraina, Drujba, Gumzovo, and the town of Bregovo. Their living is connected mainly with the river
Danube (fishing, shipping) but in the villages the Wallachs also make their living by apiculture,
viniculture, animal husbandry, carpentry etc. Separate representatives of the Wallachian ethnic minority
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are also found in Byala Cherkva and Beloslav town in the region of Varna [6, p. 61].

According to prof. Slaveykov, there are “Aromanians” in the following Bulgarian regions:
Blagoevgrad, Dupnitsa, Velingrad, Dorkovo village, Peshtera, Rakitovo, Bratsigovo, Pirdop, Anton
village, Pazardjik. One of the biggest groups of west-rhodopean Aromanians lives in the town of
Peshtera — they settled there in 1820 and founded the neighbourhood Pane.

The Wallachian ethnic group in the region of Varna — the so called “Rudars” raises a special
interest lately. The knowledge about their history and ethnography is the result of the efforts of the
scholar Ivan Tsankov from the village of Aksakovo, Varna region. “The Wallachs Rudars” is the most
numerable minority in that area: about 25,000-30,000 people. Villages like Izvorsko, Vuglen, Lyuben
Karavelovo, and some others in Dolni Chiflik town have 90% Rudars-Wallachian population. Each of
the towns of Beloslav, Devnya and Dolni Chiflik has a population of about 2,000-3,000 Rudars. The
Bulgarian scholars are still in debt of this ethnic group, who speaks and sings in Romanian dialect but
unfortunately is put into the “Gypsy category” [6, p. 61].

4. Socio-cultural characteristics of Wallachian population in Bulgaria

According to Valentina Vaseva, the basic markers for a collective identity of the Wallachs in
Bulgaria are:

1. The self-appellation, i.e. the endonym of this ethnic group;

2. The sense of common origin;

3. Common language and culture;

4. Collective self-portrait and self-determination, i.e. altogether four ethnic and cultural
features, which distinguish them from the rest of the population in the country. The above-mentioned
ethnic and cultural characteristics of the Wallachs in Bulgaria are described on the next pages (Vaseva:
1998, p. 179-188).

4.1. Self-apellation (endonym)

According to Bulgarian scientific society, the Wallachs settled in the Bulgarian lands before the
establishment of the modern Romanian state and nation, hence their lack of Romanian national self-
awareness. That is why the endonym “Romanians” hardly ever occurs in present days, even after the
periods of intensive Romanian national propaganda among them. Besides, the Wallachs are
predominantly rural and agricultural population which is remarkable for its strong attachment to their
own land, language, way of life and religion. By reason of their continued and free of conflicts
coexistence with Bulgarians, the latter have strongly influenced Wallachian speech, traditional culture
and ethnical self-awareness which, in certain periods, gained intermediate (borderline) character
(Niagulov: 1995, p. 53).

Some Wallachs have double ethnic identity, i.e. they define themselves both as Bulgarians and
Wallachs and some even determine their own status as Bulgarian solely. The self-identification of some
Wallachs as “Bulgarians” is often explained with the fact that it is written in their passports and they
live in the state of Bulgaria. I.e. there is an obvious confusion in the ethnic and civic identity among the
Wallachs. The typical answer to the question “Who are you?” given by the inhabitants of Vidin and
Oryahovo regions during the 90s was the following: “I am Wallach, but I am also Bulgarian”. “We are
Bulgarians. We are pure Bulgarians, but we know one more language. (or: We speak Wallachian
language.)”. One of the reasons why the endonym “Wallach” is avoided in the present is that sometimes
Bulgarians and other ethnic groups put a certain pejorative connotation into it and the Wallachs are
aware of that: “They call us Wallachs...wet Wallachs...It's offending.” i.e. the haughty and mocking
attitude of Bulgarians towards the Wallachian ethnic origin made them hide their ethnicity and despite
their unwillingness to do so, they say they are Bulgarians. The use of such pejoratives as “mongrels”,
“mules”, “taratori”, and “tsintsars” is one of the reasons for the marginalization of the Wallachian
minority in Bulgaria. In other words, most of the Wallachs feel inferior and not equal to the other
citizens of Bulgaria. The pejorative connotations which Bulgarians put in the denomination
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“Wallachs” is one of the main reasons why the members of this minority, when being out of
their family or settlement, do not manifest their self-identity and hide their ethnic descent as well as the
cultural signs of their ethnos (Vaseva: 1998, p. 180-181).

4.2. Oral versions of common origin

Among the Wallachian population in Vidin and Oryahovo regions have been registered very
similar concepts about the origin of this ethnic group which mostly have characteristics of kin memory,
and their realization as a collective historical experience has mosaic spread. Because of this they do not
function as an element of cultural identity. These mosaic (fragmentary) ideas on a daily level create a
sense of community due to the well-known mechanism of mythologization of some separate historical
realia, in the first place — the migration itself (the migration of the Wallachs across the Danube).
According to the first version about “the double migration across the Danube”, the Wallachs are a local
Bulgarian population, which fled from the Ottoman tyranny beyond the Danube and learned the
Wallachian language there. Because of the strong oppression and exploitation of the villagers by the big
landowners, they ran away back to Bulgaria. The combination of various details in the stories outlines
the attitude of local people to the event and gives it legendary and mythical character. The stress is put
on the dramatic escape across the Danube from Romanian to Bulgarian strand: “...We are Bulgarians.
They say that during the Ottoman times they fled to Romania and stayed there years on end...And
later, when they came back to Bulgaria, they had some irregular speech, unlike the Romanian one. We
are Wallachs too; they started from here and then came back here again because of the war.” This
version about their origin is especially popular in the villages around Vidin but it was also registered in
Oryahovo area, for example in the village of Sofronievo [12, p. 181].

The second oral version about the origin of the Wallachs supports the idea of the mixed nature
of the population. According to this version, in each village there are local people as well as newcomers
from Romania. This idea is especially popular in the villages around Oryahovo, where the kinship ties
across the Danube are a common phenomenon. The practice of contracting mixed marriages in the
region of Oryahovo proceeds to this day, while in the villages around Vidin only certain families or
people are known for sure when they settled here and from which Romanian regions they came. These
are mostly the villages around Bechet and Calafat in the proximity of Vidin and Oryahovo. The
Wallachs in Vidin region and especially in Oryahovo region have a clear idea of the mixed nature of the
population, and that also refers to the Bulgarians living in the neighbourhood as they came to these
lands from different places — from the Balkan Mountains, from the region of Bosilegrad, from
Macedonia. Since most of the migrations have a common historical frame, the conviction that it is them
who are the local population in that area has occurred among both ethnic groups. This idea goes well
with the highly popular in Romanian publications thesis that the Wallachs are descendants of an
autochthon Romanized population, with succession of the inhabited for centuries territory south of the
Danube.

Today most of the researchers agree that the north-to-south migration across the Danube started
in the second half of the 18th ¢ and it was highly intensive during the first half of the 19th c. This
continued migratory stream was caused by economic and political reasons: escape of entire groups of
rural population because of the big landowners” exploitation which increased to a great extent during
the regime of the Phanariotes; escape from the obligatory military service which was introduced in
Wallachia principality in 1831. The migration continued during 19th and the beginning of 20th c,
especially in the region of Oryahovo and in Dobrudja [6, p. 59].

4.3. Common language and culture

Language is the most clearly distinguishable sign of ethnical identity. The majority of the
Wallachs from Vidin and Oryahovo regions define their language as “Wallachian” in conformity with
the self-appellation of this ethnic group and they accept it as their mother tongue. And it is pointed out
in the ethnic group as its cultural value, inherited from their forefathers and possessing an important
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role of sustaining the integrity of the ethnic group. They know “the Wallachian” is a spoken
language, but it is not standard and official and is not taught at school. The similarities and differences
between it and the Romanian language are pointed out; the ignorance of the Romanian script is
considered. The Wallachian speech in all towns and villages is the basic sign of self-determination and it
marks the borders of the ethnic group both in ethno-cultural and territorial aspect [6, p. 63].

The Romanian language is a standard of purity for the Wallachian one. The usual contacts with
relatives, friends or business partners in Romania, as well as the fact that Romanian TV and radio are
watched and listened to all over the Danube valley are the base for juxtaposition and corrective of the
level of proficiency in the language. Among a large part of Wallachians knowledge of Romanian
language - written and spoken, is grounds for pride, since it is recognized as a mark of higher cultural
and educational literacy and of stronger ethnic identity.

The existing among the Wallachian population oral versions about the origin of their language,
are pretty like the versions and myths about the origin of the ethnic group itself. The version about the
double migration across the river Danube in reference to the language sounds like this: “We stole
Romanian language during the Ottoman period.” The version about the mixed nature of the Wallachian
population along the banks of the Danube reflects on the idea of the origin of the language too. “People
in the river valley of Danube have often been in contact with these Romanians, that's how they’ve
learned this Wallachian language.” [12, p. 103].

According to the oral narratives of the Wallachs from Vidin and Oryahovo regions, in the years
before the World War II the local authorities exerted pressure upon the Wallachian population and the
things primarily attacked were the tokens of “otherness” — language, costume, folklore etc. “We had a
great fight with the state authorities about the language! They cut fur caps and tore shirts! Times were
severe then ... they believed that they had to combat the Romanian language!” The witnesses
emphasize the fact that there were not such bans after 1944: “At first there were a few prohibitions ...
but we didn’t have problems — to go to prison for speaking Wallachian ... then it wasn’t interesting any
more to forbid such things” [18, p. 117].

Nowadays speaking Romanian in family environment is a process determined by age. While
older Wallachs in family environment still speak Romanian (Wallachian) language, bilingualism is
strongly expressed among the representatives of the middle generation, i.e. they speak both Romanian
and Bulgarian language. Part of the youth and children understand and communicate in Wallachian in
family environment. Another considerable part of them shows negative attitude. They openly declare
their unwillingness to communicate in Romanian (Wallachian) language and admit they cannot speak
it. ie. the voluntary cultural assimilation of younger Wallachs and their Bulgarianization is an
irreversible process in their cultural life. These examples are an indication of the complicated and
controversial course of the integration inter-ethnical processes in the macro-society. We can say in
conclusion, that nowadays the bilingualism and double cultural identity continue to be typical of the
whole Wallachian minority in Bulgaria [12, p. 183].

There was a Romanian college in Sofia, which was closed in 1948 due to the political situation.
During the 30s of 20th ¢ another school was active in Blagoevgrad, but its destiny was even shorter.
After a half-century suspension, the Wallachs in Bulgaria already have their own school — in 1999, a
specialized secondary school with intensive learning of Romanian language was established in Sofia
under an agreement between Romania and Bulgaria, and the notable poet Mihai Eminescu was chosen
to be the school’s patron. Since 1999 the town of Vidin has hosted the International Folklore Festival of
Wallachian and Romanian Song and Dance. The Association of the Wallachs in Bulgaria (AVB) and the
community of young Romanians in Bulgaria (AVE) are the organizers of this festival. An ensemble for
folk songs and dances “Apa Vie” (Life-giving Water) was established under the management of the
association. Its director is Ivo Georgiev and he is a very good violin and trumpet performer. Apart from
the festival, AVB organizes other cultural events too, including exhibitions in the field of art,
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ethnography, literature, photography etc. The organized museum collection of the Wallachian and

Romanian style of living in the village of Borlovets (“Raducanu” museum) raises great interest;
it is a result of the ideas and initiative of Lyudmil Rakucanu. In this museum one can see rare vessels,
tools, textiles, paintings, and other exhibits, which are inseparable from the history and culture of
Wallachian ethnos [6, p. 64-66].

In 1991 in the town of Vidin was registered the Association of Wallachs in Bulgaria (AVB). Its
main goal is “identification of the ethnic self-awareness” through acquaintance, development, and
enrichment of historical and cultural heritage of the Wallachs. One of the demands of this ethnic
association is that the Bulgarian government should provide education in Romanian mother tongue [12,
p- 188]. The Association of Wallachs in Bulgaria and its chairman Thomas Kjurkchiev work hard; they
issue the newspaper “Timpul” (“Time”) and the articles in it are written both in Romanian and
Bulgarian language. The association organizes summer school camps in Romania which conduct
training in Romanian language. The same company has issued Wallachian-Bulgarian dictionary and a
school aid in Wallachian. In 2000 was printed “History of Wallachs and their relations with Bulgarians”
whose author is Thomas Kjurkchiev.

4.4. Collective self-portrait and self-determination

In their prevalent majority the ethnic community of Wallachs is characterized by a harmonious
blend of Wallachian ethnic identity with Bulgarian citizenship identity. On the one hand Wallachs
openly and sincerely declare a sense of belonging to the Bulgarian nation and devotion to their
motherland Bulgaria, and on the other hand Wallachs like the Romanian folklore and are positively
disposed to Romanian culture and history. With gratitude and a sense of pride they tell about the
bravery of Romanian soldiers, their participation in the liberation of Vidin region for which there are
songs and myths. The Wallachian attitude towards Bulgarians is positive as a whole; their benevolent
attitude towards mixed marriages today speaks for it. The Bulgarians on the other hand see Wallachs as
part of the Bulgarian people, which has its own cultural characteristics — differences in speech and
folklore on the first place, bigger piety, and different marital model. Despite these differences the
Bulgarians consider Wallachs more kindred and closer to them than to Romanians. Today the
Wallachian ethnic group is integrated to a great extent into the Bulgarian nation as well as into
Bulgarian culture and policy. Marriages between Bulgarians and Wallachs are a common thing and are
preferred by both ethnic groups. They are not even considered as mixed marriages, as those with
Gypsies and Turks. What also counts is the fact that Bulgarians consider Wallachs richer, that's why
men are not troubled to live in the house of their parents-in-law in a Wallachian family [12, p. 185-187].

Wallachs have double appurtenance: from a territorial, political and civic point of view they
know that they are part of Bulgaria and Bulgarian nation, but from an ethnic, spiritual and cultural
point of view they feel bound through invisible threads to Romania and Romanians north of the
Danube. When asked who they are, without a moment of hesitation they answer that they are
Romanians; the Romanian language is considered a mother tongue, and the Bulgarian one — a language
which is taught at school, i.e. the official state language [6, p. 62].

Wallachs have a positive attitude towards most of their cultural, social and psychological
characteristics. The positive image they have built up about themselves is not denuded of self-criticism,
realism and credibility. Diligence is first in their scale of values. Wallachs think about the earth as rich
and “golden”. It provides them with good incomes which stand at the base of Wallachians” fabulous
diligence and fortune. Nowadays the changed attitude towards labour is grounds for inter-generation
problems and negativism inside the group and towards other ethnic groups as well. The Wallachian
negativism toward Gypsies, for example, is due to their opinion about the Gypsies as lazy and thievish.
Similar shades are also found in their attitude towards Romanians which the Wallachs along the
Danube consider a poorer and lazier people, and their villages — slummy and slatternly. The judgement
about diligence is also a base for an inter-group distinction: the Wallachs from the flat country around
the Danube are pointed out as more industrious, wealthier and more enterprising, while the Wallachs
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from the hilly river valley of Timok (the highlanders) are more backward in their economic
development and are therefore judged as “wild” and not so wealthy and cultural [12, p. 185].

Wallachs are Orthodox Christians; one of the spiritual guides of today — Patriarch Cyril (1901-
1971) — is a Wallach by birth. Up to 1923 the public worship in Wallachian villages was officiated in
Romanian language; later, their mother tongue was banned, and the old bibles were collected and
confiscated by force by the Bulgarian authorities; still in some separate places the liturgy is officiated in
Romanian language. The word of the Lord reaches the hearts of Wallachs thanks to the efforts of such
priests as Valentin Georgiev from the village of Rabrovo, Father Nikolai from the village of Antimovo,
and father Adrean Aleksandrov from the Romanian church “The Holy Trinity” in Sofia. The Orthodox
Romanian church “The Holy Trinity” was built about a century ago; it was first started with donations
from Romanian community in Bulgaria and finished later with funds from the Republic of Romania.
With respect to its size and originality of the construction, this is one of the most remarkable churches
which the Romanian patriarchate maintains abroad. The church is in the very centre of Sofia and during
its 100 years of existence it managed to create good cultural and religious traditions as well as to attract
the believers — Romanians, Wallachs, Aromanians, Bulgarians etc. [6, p. 62].

Conclusion

Wallachs, Tsintsars, Aromanians and Kutsovlachs are the biggest Romanian minority groups
living in the territory of today’s Bulgaria. To this day there is still lack of a clear and explicit consensus
between Balkan scientists about the origin and historical past of these minorities as well as about their
denomination. Greek, Romanian, Serbian and Bulgarian researchers have approached this problem
from different points of view — according to their historical and political aims and by reason of this the
national geo-political interests have raised different historical and ethnographic versions of Wallachian
problem. In this work Wallachs and their socio-cultural and geographical characteristics are viewed
through the prism of Bulgarian scientists and researchers. That is to say that this work reflects only the
official Bulgarian version of the problem. For instance, while the Romanian scientists stand up for the
thesis that Romanians, Wallachs and Aromanians are one and the same ethnos, according to the
Bulgarian scientists they are different minorities living in Bulgaria. Some important conclusions that can
be made at the end of this article are:

¢ Wallachians have double appurtenance: from a territorial, political, and civic point of view
they know that they are part of Bulgaria and Bulgarian nation, but from an ethnic, spiritual and cultural
point of view they feel bound through invisible threads to Romania and Romanians north of the
Danube. i.e.,, Wallachs are characterized by a harmonious blend of Wallachian ethnic identity with
Bulgarian citizenship identity. On the one hand Wallachs openly and sincerely declare a sense of
belonging to the Bulgarian nation and devotion to their motherland Bulgaria, and on the other hand
Wallachs like the Romanian folklore and are positively disposed to Romanian culture and history. The
pejorative connotations which Bulgarians put in the denomination “Wallachs” is one of the main
reasons the members of this minority, when out of their families or settlement, not to manifest their self-
identity and hide their ethnic descent as well as the cultural signs of their ethnos.

* According to their Bulgarian neighbours, Wallachs are more religious, more industrious,
wealthier and more enterprising. Bulgarians consider Wallachs more kindred and closer to them
than to Romanians. Marriages between Bulgarians and Wallachs are a common thing and are
preferred by both ethnic groups. Tolerance and mutual respect are the main standards in the
relationships between Wallachs and Bulgarians. However, despite these good neighbourly
relations, sometimes there are ethno-social and ethno-cultural discrepancies although they hardly
ever lead to negative treatment and discrimination. According to Hugh Paulton, during socialism
Bulgarian Mohammedans, Turks and Gypsies, as well as Wallachians were put to assimilatory
policy and compulsory Bulgarianization by the communist rulers and leaders.
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J While in 1910 the total number of Romanian minorities in Bulgaria exceeded 96,000, in
2001 their number was 12,000. For a period of about one century a high decrease in number of Wallachs
and Romanian-speaking minorities in Bulgaria can be observed. The main reasons for this decrease are
the low birth-rate and natural increase, the migrations abroad and the fast Bulgarianization of young
generation. The voluntary cultural assimilation of younger Wallachs and their Bulgarianization is an
irreversible process in their cultural life during the past years.
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Wallachs minorities in Bulgaria

EMua ATacon
Bbypca-Yayoaz ynusepcumemi, bypca, Typxus
Boarapm;marm a3lIbll BadaxTap

Anaarma. Basax (Baaaxrap) — boarapms aymarbiHga TypaThIH, XaAKBIHBIH CaHBI KarblHaH €H a3
0O0ABIIT TAOBLAATBIH YABIC ©Kidgepi. bya xaabIKTBIH MeMaeKeTTeri ©Oacka YABIC TOIITapbIHAH
a’KpIpaTaThIH ©3iHAIK KOPKeM MIAEHMETTIK, 94eyMeTTiK, (POAbKAOPABIK >KoHe TapMXM epeKIeaiKrepi
Oap. bya reiapiMu Maxkaaada boarapmst BaaaxTapbHBIH Kelibip STHOreorpa(pusAbIK >KoHE d1eyMeTTiK
MOJEHIETTIK curarramaslapsl KepceriareH. COHBIMEH Karap, >KYMBICTa >KahaHAarbl Baslax YABICHIH
3epTTeyllidep MeH apTypAi 0oarap aBTOpAapbIHBIH 9PTYPAi FRLABIMI KO3KapacTaphl MeH YCTaHBIMAaphl
Oepiaren.

FerasiMu >xymbicTa boarapusigarsl Badax XaAKbIHBIH TapyXbl, 00Arap MeMAeKeTiHiH BalaXTapra
AereH casiCll >KoHe DTHOMdJeHIeTTiAiK KapbIM-KaTbIHachl, boarapusaarsl Basax TYpPFbIHAAPBIHBIH CaHBI
MeH reorpadus1AbIK OpHaAacybsl KepceTiareH. bepiareH MakaaaHBIH MaKCaThl — FBLABIMY KOFaMAACTBIKTHI
BoarapusublH BasaxTapsl TypaAbl MaHBI3AbI OachLABIMAAPMeH TaHBICTHIPBII, BaldaXTapAblH STHUKAABIK
MocelelepiHe Ooarap 3eprreylllidepiHiH KeifOip Herisri Ty>KbIphIMJaMadapbl MeH Ke3KapacTapblH
KepcerTy.

Tyiiin ce3aep: BaaaxTap, 9THOC, PyMBIHABIK a3IIblA YATTap, boarapus, sTHoreorpaduis.

EMuua ATacon
Yrnusepcumem bypca-Yayoaz, bypca, Typuyus
MenbmmHcTBa Baaaxos B boarapumn

AnHoTamms. Basax (Baaaxu) — 04HO M3 caMbIX MHOI'OUMC/AEHHBIX MEHBIIHCTB, IIPOXKMBAIOIINX
Ha Teppuropum boarapum. ¥V »TOoro »tHoca ecTb cBOM KyABTYpPHBIE, COIMaAbHble, (POABKAOPHEIE U
UCTOpMYeCcKIe OCOOEHHOCT, KOTOpBble OTAMYAIOT €r0 OT APYTUX STHMYECKUX I'PYII CTPaHbL. B saHHOI
Hay4JHOI paboTe OTOOpa’keHbl HEKOTOPBIe DTHOreorpaduieckiie 1 CONMOKYAbTYPHBIE XapaKTePVICTUKI
BadaxoB boarapum. Taxoxke mpuBedeHBl HaydHble TOYKM 3peHUs] OOATapCKUX JcCCAeaoBaTelert
Ba/ZaxcKOTO DTHOCA.

B mayunoit paGoTe OTpa’keHBI MCTOpPM: BalaxCKOro HaceleHus boarapum, moamrtmdeckoe u
STHOKYABTYPHO€E OTHOIIIeHVe DOATapCcKOIo TrocyJapcTBa K BadaxaM, reorpadpuaeckoe pacrpeieieHne n
YIICAEHHOCTh BaJdaxcKoro HaceaeHus boarapum. Ilear aaHHOI cTaTtby - ITO3HAKOMUTL Hay4dyHOe
Co00111ecTBO ¢ Hanboee 3HaYNUTeABHBIMU MYOAMKAIMAMU O Balaxax B boarapum 1 oTpasuTh OCHOBHBIE
KOHIIeMIIMM 00ATapCKMX MccAeA0BaTeAell OTHOCUTEAbHO BaAaXCKOi STHUYECKON ITpO0AeMBbl.

Karouesble caoBa: Baaaxy, 9THOC, pyMBIHCKOe MeHBINMHCTBO, boarapus, sTHoreorpadusi.
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XVMMsIABIK ©HAipicTeri 9K0A0TMsAABIK MHHOBAIVISIAaP AbI
PKOHOMMKAaABIK Oaraaay

Angarma. Makarada 9K0A0ZUAAVIK UHHOGAUUAAAPOLIT, MUIMOIAIZIH IKOHOMUKAAIK Oazaray
Kypeisydir,  epexuieAikmepi  atikbiHOANDVL. Hezizzi  aiibipMauliAbikmap — 9K0A02USALIK
kobarapovl eneisy Kesitde IKOHOMUKAALIK MUIMOIAIKIEH 0ACKA IKOAOZUSALIK Hamuxeze Je
KOA skemxisemindizinde. bya namuxe (wvrzapuindviaapdvity a3awobl, KAAObIKmMAapovit a3aovt)
aKuarail mypoe KepcemiAyi MyMKin. 3epmmey Maxcamuvl - XUMUIAIK OHOIPIC MbICAALIHOA
IKOHOMUKAADLK KIHE IKOAOZUSALIK MUIMOIAiKmiI 0azaray adicmemecin marday. 3epmmeydin
20ICHAMANVIK Hezi3i pemitde OipKamap myKvipulMOAMarvlk maciAdep - CAAVICIOLPY, monmay,
KAANBIAGY, AOZUKAADIK XKIHE KYPHAMOLIK-PYHKUUOHAAIVIK MANAY d0iCepin KAMMUNbIH
KyOviavicmap — men  npouecmepdi  mardayea  Keulendi  macia  00Avin  mAOLIAGMIbIH
IKOHOMUKAALIK Sepmimey adicmepi KoAIAHbiALL. 3epmmey Hamuxeepi 0azarayodviy Xara
20iCiiH, KepcemKiulmepi IKOHOMUKAADIK, IKOAOZUAADIK XKaHe areyMemmik muimoep e3apa
Oatiranvicol exerin kepcemmi. Kacinopoindapdoity, maxipuberix Kovismemine IKOAOZUIADIK
muimOiAikmi 0azaray, Kopwiazan opmaza acepdi 0azaAay, dKOAOZULAVIK MEHE)KMeHm KaHe
ayoum Kyileci cuskmol mMuimMOIAIK MYKupoMOAMACHIH iCKe acolpy Kypardapuin eHzisy
yeuiHoiAadbl. bya 0azaray  aKOHOMUKAALIK MuUiMOi  %#00arapdor  00Axkayovl, mardayouvl
KAMMAMACOLS  emin  kaHa Koumai, Xobarapdviy, mypakmuvl 0amy KOCHAPAAPbLL MeH
0az20apAAMAAAPLIHBIY, KOAAUAVIALIZUIH  042AAAY20 KIHE IKOAOZUAALIK UleKmeyAepdi ecKepe
omuipoin, muicmi weutimoep KaouiAdayza Mymxindix Oepemin uHOUKAMOPAAPOvL AUKLIHOAY2A
MYMKIHOIK Oepedi. A6MOpAAp XUMUSADIK KICINOPLIHOAPOA KOAOZUSLALIK UHHO6AUUSAAPILIH
MUIMOIAIZIH  IKONOZUSIAVIK-OKOHOMUKAALIK — 0a2araydvr  eHeisy OotiviHuia  ycbiHolcmapovl
Heziz0edi. Teopusiavik KaHe a0ICHAMAAVIK YCUIHLICAPOLIY, KONULIALZL XUMUSL OHepKaciOi
KaCINOpulHOAPLIHLIH, NPAKMUKAADK KbldMeminde oAapdvl mikeAell KOAJAHY MYMKIHOZIH
KAMMAMACDLS ememin  Ke3eHze XemKiziAdi. DKOAOZUSALIK UHHOSAUUIAAPOLIH, MUIMOIATK
Kepcemkiuimepin 0a2aAay p KaCinOPLIMHOIE, 0AZIAL 0ip IKOAOZUSALIK 1Mpo0AeMaza KOCKAH
YAeCIH anvlkmayea xaHe OHLIH api Kapaiizvl KblsMeminiy, Heziszi Oazvimmapvli XKacayed
MyMKindix Oepedi.

Tyitin  cesaep:  IKOAOZUAALIK-IKOHOMUKAAVIK — 0azaray, — MuiMOiAiK, — KOAOZUAAbIK
UHHOGAUUSAAY, XUMUSABIK MEXHOAOZUSAAY, KAAIVIKMApOLl Kadeze Kapamy.

DOI: https://doi.org/10.32523/2616-6771-2020-133-4-90-99

Kipicme. Dkoaormsaaplk mpobaeMalapAblH —IMeAeHiCyiHe >KoHe XUMMS ©HepKociOiHiH
KOpIllafaH oOpTaFa 3MSAHABI 9CepiHiH ocyiHe, COHJall-aK, 9KO-MHHOBAIMAAAPAbIH (9KOAOIUIABIK)
DKOAOTUAABIK-DKOHOMMKAABIK, ~ THUiMAiairin ~ Oaraday  TYy>KbBIppBIMAaMachlH  icKe achIpyAbIH
MaHBI3ABIABIFBIHA OaliAaHBICTEI OHBI XUMMS CaJdachIHBIH KOCIIOpPBIHAAPBIHAQ OTKi3y >KeHiHAe
9/icTeMe ik >KoHe IMPaKTHUKAABIK YCBIHBIMAAP 93ipAey ©3eKTi MiHAeT 00AbII TaOblA1aAbl.

Ocpl  casagarpl KeIlTereH 3epTTeyJep TaOMFaTThl —IaligaldaHyAblH 9KOHOMMUKAABIK
TUIMAiAiriH aHBIKTay MocedeaepiHe apHaaraH. Ce0Gebi »KoO-MHHOBalMSAAaPABIH HKOAOTMUAABIK
TUIMAIAITIH 3epTTey Taciai a3ipaenOereH. bysan 6acka, Taburar Kopray KbI3MeTiHiH HoTV>KeAepiH
OaraaayAblH KOJAJaHBICTaFbl TaCiAAepPiH 3epaeaey KaciIOpbIHAAPAbIH KbI3MeTiH CeHiMAl Oarasayra
MYMKIiHAIK OepeTiH KocillOpbIHAApAafbl >Kacbld MHBECTULMAABIK >KOOadapAblH TUIMAIAITiH
alKbIHAAyABIH HaKThI YCBIHBICTApBl MEH dJicHaMachl 94i Je KOK eKeHiH kepceTti. Taburat Kxopray
KBI3METIH >KeTKiAiKkci3 Darasay KaOblagaHaThIH IIeIliMAepPAiH YTBHIMABLABIFBIH TOMeHJeTeai, Oya
DKOAOTHUAABIK KOAAVChI3 >KarjalidapAblH Ialiga OoaybiMeH KepiHeai. CoHgali-ak, Oaraday/AblH
Kasipri 3aMaHFBl 9JicTepiH TIlaligadaHa OTBHIPBIN, >KaHa o4iCHaMaaBIK Heridge >KobalapAblH
DKOAOTHABIK KoHe DKOHOMMKAABIK TUiMAiAiriH OaraaayAblH FBLABIMY TOCIAAEPiH AaMBITY
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Ka>KeTTiri aliKbIH.

DKOHOMUKaABIK Darasay TypaAbl KOPBITBIHABIAA Keaecigell Maceaeaep KapacThlpblaajpl:

- ecentep Db (9Kkoa0rmaablK Oarasay) >Kyprisyre apHaAfaH TeXHMKaAbIK TaIlCBIpMara CaliKec
Keae me?

- >KODaHBIH MaKcaTTapblHa, KOpIIaraH OpPTaHbIH KOMIIOHEHTTepi MeH cCHUIlaTTaMaldapblHa,
Oasaamajapra, acepaepre, olapAbl KyYMcapTy >KoHe MOHUTOPUMHITEY >KOHiHJeri IapaJapfa KaTBICTHI
JKeTKiJiKTi aKItapat 0ap ma?

- aKIapat FBLABIMU KOHe TEXHIKAABIK TYPFbIAaH AYPHIC ITa?

- Ob ypaici aypeic Kyprisiaai Me >koHe OapABIK MyAJeli TapanTapAblH Ke3KapacTaphl Haapra
a/ABIHABI Ma?

- aKIapaT IIemliM KaOblagaylIpldap VIIiH Ae, SKYPTIIBIABIK VIIiH Ae TYCiHIKTI OoaaTbiHAaiA
TypAe YCbIHbLAa Ma?

- mIenrimM KaObla1ayFa TapThLAFaH TapallTap YIIIiH aKIlapaTr ©3eKTi Me?

- carlaHbI Oarazay KeleMiH (TepeHairiH) Oeariaey, capamIibslHEI (capalIbliapAbl) TaH4ay) [1].

3epTTey MaTepmaajzapbl MeH dgictepi. JKywmpicTa wnHBecTMIIMAAAPABIH TUIMAiAiriH
DKOHOMMKaABIK Oarasay, KOplllaraH OpTara 3MAHABI acepAi DaraaayAbl 93ipaey Ke3iHAe YChIHBLAATBIH
TaOMFaTTBl KOpPFay KbI3METiHiH TMiMAildirin Oaraszay oJicTepi, TaOufm pecypcrapApl OaraaayAblH
DKOHOMMKAABIK-TeorpausAAbIK, 9icTepi, ©HEpKICINTIK TeXHUKAaABIK-PKOHOMMKAABIK 3epTTeyaepai
AalibIHAAy >KoHe JKYPri3y a4icTepi KoHe capallTaMaablK Daraday a4icTepi naiijadaHbplaAbl. 3epTTeyAiH
94iCHaMaABIK HeTi3i KAacCMKaAbIK >KoHe Kasipri 3aMaHFbl OTaHABIK >KoHe IIeTeAAiK aBTOpAapAbIH
KOIITeTeH 3epTTeyJepiMeH pacraafaH TaOMFaTThl I1aligadaHyAblH DKOAOTUAABIK >KoHe DKOHOMIKAABIK,
TUiIMAiAITL TY>KbIpBIMAaMachl 0OAAbl, OHBIH HeridiHAe BSKOAOIMAABIK WHBECTUIIVAABIK >KOOalapAbIH
TUiIMAiAiriH Oarasay HpoOIleciHiH TeOpUsAABIK >KoHe oJicHaMaAbIK acleKkTidepi >KacaaAbl. 3epTTeyAiH
d/icHaMaAbIK Oa3achl DKOAOTUAABIK TUIMAIAIKTIH Ad1eAAeHIeH >KUBIHTBIFBI 00AABlI JKoHe OHBI Ky3ere
acelpy Kypaasapbl DKOHOMMKAABIK >KoHE 94€yMeTTIiK Maceaeaepai INelnryge YAKeH SKeTiCTiKTepre
JKeTKeH JaMBbIFaH eljepae KeHiHeH eHrisiagi. bya eagepae Tmimai ®K0AOrmsAbBIK 3aHHaMa >KYMBIC
icTeifai, KopllaraH oOpTaHBl JacTayFa >KOFapbl caAbIKTap, oAeTTe, MMIIOpTTaJaTblH IIMKi3aT
pecypcrapbiHa >KOraphl Oarasap Oap, Oya TyTacrail aAfaHga 9KOAOIMAABIK TUIMAIAIKTI apTTRIpyFa
OarpITTaafaH OafrdapAaMadapAbl AaMBITY VIOiH aAFBIIIapTTapbl 004wl TaOblaaapl. Kasipri xaraaitaa
VHBECTUIUAABIK ~ KBI3METTiH 9KOHOMMKAABIK TMIMAIAINIH  JaMBITy IepcreKTuBachl — KeDiHece
MeMAeKeTTiH caAblK cascaTbiHa OalidaHbIcTel. Kaaccukaaplk, api Kasipri 3aMaHFBI OTaHABIK >KoHe
mereAAiK aBTOpAapAbIH 3epTTeylepiMeH BDKOAOTUAABIK WHBECTUIVAABIK >KOOaJapAblH THiMALAiTiH
Oarasay IpOLIeCiHIH TeOpMAABIK >KoHe dAiCHaMAaABIK acIleKTilepi o3ipAeHreH SKOAOTUAABIK >KOHE
SKOHOMUKAABIK TMIMAiAiK TY>KbIpbIMAaMachIHa calikec [2].

byrinri TaHaa caabIKTap HerisiHeH eHOeK IleH KaluTaAfa caAblHaAbl, OCBbIFaH OallAaHBICTBI
TabuEM pecypcrapAbl NaiigadaHy MeH KopIllaFaH OpTaHBI AaCcTaHyBIHBI aca Hazap ayAapyAbl YCbIHaMBI3,
OyA KaCiMOphIHAAPABl OHAIpPICTIH MaTepMaAAbIK >KoHe DHepIusl ChIIIBIMABLABIFBIH TOMeHJeTyre
Oaraapaayra MaXKOYp eTeAl >KoHe HoTMKeciHAe OI0AXKeT KapaykaTbhlH caKTall OTBIPBII, KOpIllaFraH OpTaFa
3UAHABI 9CepAl asaliTyFa oKededi. AliTa KeTy KepeK, DKOAOIUSABIK TUIMAIAIKTI apTTBIpY >KeHiHAeTi
OaraapaaMadapAbl JKysere achlpy TeK MHBeCTUIMAApAbl FaHa eMec, eH alAbIMeH, cayaTThl HIentiMaep
KaObl14ayAbl Tadan eTeAi. ONTKeHi, TilTi, PKOAOTUAABIK IIBIFBIHAAPHI KOFapbl KOMIIaHUS Aa MiHAeTTi
TypAe 9KOAOTMAABIK THUiMAi 0oaa Oepmelidi. Mplcaabl, OHBIH KYII-Kirepi TeK IIbIFapbIHABLAAPABI
TasapTy >KeHe OHAIPiCTiK KbI3METTiH caddapbIMeH Kypecy TeXHOAOIMIAapbIHa IIIOFbIPAaHybl MYMKIH.

Ochl xaraaitapl 3epTTey OapbIChIHAA >KYMBICTA "®KOAOTMAABIK Oafasay’ YFBIMBIHBIH MOHIH
aBTOPABIK aHBIKTaMachl Keaecigelt: «KacinmopelHaapAblH KoOpIllaraH oOpTara 9CepiH DKOAOIUIABIK
Oarasay — Oy TypaKThI AaMy >K00alapbIHbIH, KOCIapAapbl MeH OafjapAaMadapbIHBIH KOAaiiAbLABIFBIH
Oaraaayra >KoHe DKOAOTUAABIK, IIEKTeyAepAi eCKepe OTBHIPLII, TUICTI mIemiMAep KaOblagay¥Fa MYMKIHAIK
OepeTiH MHAMKATOpAapAbl D0AKay, Talay JKoHe aliKbIHAAY YPAici».
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bipkatap eaaepae, conblH imrinHae, Kasakcranga Aa 5KOAOTMAABIK-DKOHOMMUKAABIK Oarasay
KYPridy KesiHAe o4eyMeTTiK cuIlaTTarbl ocepaep OaraaanOaitapl. Ocblaaiiina, opTypAai Oaraaay
TYpAepiHiH MHTerpalMsCBIHBIH JdpeXKeci MeH CUIIaThl 3epTTey KOHTEeKCTiHe OaliAaHBICTBI ©3repeji.
bipriHrait XaabIKapaablK ToXipmOeHiH ©OoaMayblHa KapamacTaH, ocepAiH KeH CIIeKTpiH KaMTyra
KabiZeTTi >KaH-)KaKTbl Oafaday KaKeTTidiri ©oapln TaOBlAaTBIH €H KeH TapaAfaH IIO3UIIVISTHBI
TY>KBIpBIMJay¥fa 0OoJaAbl, COHBIMEH KaTap, Oi3AiH ONMBIMBI3INA, OHBI >KY3ere achIPYAbIH €H >KaKChl
KOAKeTiMAl MeXaHI3Mi 91eyMeTTiK-DKOAOIUABIK JKoHe DKOHOMUKAABIK O0aralay OOABIIT TaOblAaAbl.

KyHaspIK eameM OipaikrepiHae 94eyMeTTiK JKoHe DKOAOTUAABIK TUIMAIAIKTIH apTYpAi TypAepiH
0iaaipy opekerrepi Oya TociaAlH MaliAACBI3ABIFBIH TyABIpABL. Dya camaabl CoKecCi3AiKTi >KoHe
TUIMAIAIKTIH KapacTHIPBLAFaH >KaKTapBIHBIH TeH eMeC OaChIMABIABIFBIH eJeMeyre OallAaHBICTHIL.
DKOAOTUAABIK, MHHOBAIIVISHBIH — TUIMAIAINIH  9KOAOIMAABIK-DKOHOMUKAABIK —OaFadayFa KaTbICTBI
Moaceaelep Oipkarap IIeTeaAik >KoHe OTaHABIK FaAbIMAApABIH eHOeKTepiHAe KopiHic TanTsl. TypaKThl
AaMyABIH JKeKe/ereH Maceleaepin seprreymen Crugopuyk B. /1., [Torpasnsiit 1 M., Hutmacher, Prades,
Aradonos B. b., Asposnn . A., Akcenos B. B., boosraes C. H. >xone Oacka 4a FaapIMJap aliHaABICTEL
Mpricaasr, II. Tuxommupos, M. Ilorpasueiir, T. M. Tuxommposa [3], KOAOIMAABIK ayauT - Oya
IIapyaIIblABIK OOBEKTiCiHIH (KoCIMOpPBIH, MYHUIUIIAAABIK 0iaiM Oepy, TaOMUFU-IIapyallblAbIK, KeIlleH
>KoHe T.0.) Kasipri, HaKTsI KbI3MeTi gent aHbIKTaAbl. C.H. boObiaes [4] sxane V. I. Vytun [5], kopmiaran
OpTara acep eTeTiH JKeKe XKoHe 3aHAbl TyAFalapAblH Ke3 KeAreH DKOAOTUAABIK MaHbI3AbI ic XXy3iHaeri
KbI3MeTiHe DKOAOIMAABIK ayANUT Kyprisiayi tuic gen cananasl. VI M. ITorpasnsii, E. H. Ilerposa, A. 1O.
Bera [6] mixipaepi OolibIHIIIa, ayAUT CyObeKTiAepi - TalIChIphIC OepyIiidep MeH ayAUTTi OpbIHAAYIIIBLAAD,
aa MiHAETTi DKOAOTMAABIK ayAUT >KaFjaliblHAA aTKapyIIbl OMAIKTIH MyAJeAai opraHAapbl, MeMAeKeTTiK
JKoHe JKepridikTi e3iH-e3i Oackapy opraHJapbl, COHJAall-aK, ayAuT OObeKTidepiHiH OacIIbldapbl MeH
uezepi.

DKOA0TUAABIK perTey (Dackapy >KeHe ayAmUT) Kyliedepi MeH oAicTepiH KaAbIIITaCTHIPy MeH
€HIi3yAiH TeOpUAABIK Maceaeaepi >KeTKiAiKTi 3epTTeAreHiHe KapaMacTaH, 9KOAOTUAABIK MHHOBAIIVISTHBIH,
TUiIMAiAirin  OaraaayAblH TeOpUAABIK-d4iCHaMaAblK Heri3jepiH >KoHe oJapAbl OTaHABIK ©HAipic
JKarJaiiAapblHAa €eHIi3y epeKIleAikKTepiH KaABIITacThIPy OOMBIHINA >KYMBICTap >KOK. TaOuraTTh
naiijasady TUIMAIAITNIH 9KOAOTUAABIK-DKOHOMMKAABIK Oarasday >KyleciH eHridy KocillopbelHAa
KaAbIIITaCKaH 9KOAOIMSABIK MeHeAKMEeHT >KoHe ayAUT >KylieciHe esrepicrep eHrisyai kesaeiigi. Ocor
calajarpl KeIITeTeH 3epTTeylep TaOMFaTThl IlalijdadaHyAblH SKOHOMUKAABIK TUIMAIAITiH aHBIKTay
Moaceaeaepine apHaaraH. C.H. boOsraes, A.Ill.Xoaxaes [7], Peceit raapIMAapbIHBIH HiKipiHIIe, >KOOaHbIH
TUiIMAiAITiH aHBIKTay YIIiH 3 KpUTepUl KoAJaHblaaAbl: Tada (KeATipiareH) Kasipri samanrbl KyH (NPV),
immki penrabeapaiaik meammepaemeci (IRR) >xoHe maitga/msiebia apakatsiHacel (BCR). Ocsl eamemaepai
IalijalaHy >KOOaHBIH 9KOAOTUAABIK TUIMALAITIH PKOHOMMKAABIK OaFralayAbl ecenTeyAi Ko3aenai.

3epTTeyai Taakmplaay. bizain mikipimisire, Oarasay yIIiH HapbIKTBIK OaradapAbl HaligadaHy,
COHJall-aK, TikeJell IIBIFBICTapAbIH MOAIIepiH IalijalaHyFa HerizjeareH Oafaday CUAKTBI Taciadepai
KoaaaHyFa 00aaabl. Aaaiiga, DKOAOTUAABIK TUIMAIAIKTI 3epTTeyre JereH Ko3Kapac a3ipaeHOereHiH aTan
oTKeH >kKeH. bysan 0acka, ®KOAOTMAABIK WMHHOBalMsl HOTUKeAepiH OaradayAblH KOAJAaHBICTAFbI
TaCiAAepiH 3epaeley KoCIIOPHIHAAPABIH KBI3METiH ceHiMal OafadayFa MYMKiHAIK —OepeTiH
KoCillOpbIHAApPAAFbl  DKO-MHHOBALMSAHBIH TUIMAIAITIH  alKbIHAAyABIH HAaKTBl  YCBIHBICTapbhl MeH
9icHaMacHl 9i Ae 5KOK ekeHiH kepcetTi. CoHAall-aK, OaFaaayAbIH Kasipri 3aMaHFBI 94iCcTepiH naiijadaHa
OTBIPBII, HKO-MHHOBALIVIAHBIH DKOAOTHAABIK >KoHe DKOHOMMKAABIK THIMAIAITIH >KaHa o4iCHaMaAbIK
Herizge OaraaayAblH FRLABIMU TOCiA4@PiH 4aMBITY Ka>KeTTiairi Oap.

CoHbIMeH, YKOHOMIKAABIK, JKoHe DKOAOTVIIABIK, TMIMAIAIK TYPFBICBIHAH HeTi3geAreH HIemiMaep
KaOblagay YIIiH KoCiIOpPBIHAAPABIH HpPaKTUKaABIK KbI3MeTiHe DKOJAOIMAABIK THUiIMAiAIKTI Oaraaay,
KOpIllaraH OpTara acepai Darasay, eMipaik IMKaAAl Oarasay, 9KOAOIMAABIK ayAUT CUAKTBI TUIMAIAIK
TY>KBIPBIMJAAMachIH iCKe achlpy KypaajapblH eHridyi yChIHaMbI3. 1-cypeTTe aBTOpAap YCHIHFaH
K9CIIIOPBIHAAFBI DKO-MHHOBAIMLAaPAbIH MEHeAKMEHT JKoHe ayAUT Kylieci KopceTiareH.
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Eckepry: aBTOpAapMeH a3ipaeHreH.

l-cypeTrren KepiHil TypraHAal,

DKOAOTMAABIK MHHOBAaIIMAABIK OeaceHAidikke OipkaTap

¢akropaap Oeariai Oip acep ereai. Oaapra 0i3 MbIHaJapAbl KaTKBI3ABIK: 3aHHaMa >KoHe OHBIH
cakTaAyblH Dakblaay, ©HIMHiH Oocekere Ka0iAeTTiairi, KOMIIaHMSAAAPABIH Kap KBIABIK >KaFAalibl >KoHe
KOMIIaHUAHBIH Oedeai MeH UMMAXI. ©OHepPKaCiNTIK KocCilOpBIHAAPABIH HKO-MHHOBAIIUAAaPBIHBIH
TUIMAiAITIH aHBIKTay Ke3iHAe, €H aAAblMeH, KOFaMHBIH KaKeTTi Kayillci3Airi MeH 9KOAOTMAABIK o-
ayKaThIH KaMTaMachl3 eTyre OafbITTaAfaH TaJalTapAbl eckepy KakeT. EHrisiaren >xoOaaapablH
HOTIKeAepi DKOHOMMKAABIK TUIMAiAiIKIIeH caAbICThIpFaHAa OackiM Ooayra Tmic. Haprik >karaaiibiHaa,

6aceKe/1eCTep ajlAblHAQ  apThIKIIBIABIKTapAbI

KaMTaMachbI3

eTy MYMKiH 0OoaMaraH >Karjaiiga,

HDKOHOMMKAABIK dCepAi aliKbIHAAY Ke3iHAe 91eyMeTTiK JKoHe DKOAOTUABIK acepaepAiH OachbIMABLABIFBI
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IIPUHIIAIIIHE CoVIKeC, 0AapAbl Kayilci3AiK >KoHe DKOAOTUAABIABIK eAllemMaepi OoiibiHIa Oip Mesriage
TeKcepe OTBHIPHII, YTBIMABI IIelIiMAep KaObladaFraH >KOH.

JKacpra TexHoaormsaapaply THiMAiairin Oaraday IpolleciHiH HeriiHAe KoCilIOpBIH KBI3METiHiH
DKOAOTUAABIK, acCIeKTidepiH Taajay >KaTblp, 04 OCBl IPOLeCTiH KaHgall HpoOJeMaablK casdaja
KOA/aHbLAAThIHBIH aHBIKTayFfa, Oaraday YIIiH OapAblK akIlapaTThl KMHayra, opTypai epHeKTepaeri
(abCOAIOTTi, HAKThI, CAABICTEIPMaABI, OiPiKTipiAreH) KOAOTUAABIK, KOPCETKIIITepAiH HOMeHKAaTypachiH
aHBIKTayFa MYMKiHAiKk Oepeai.

Kopiiaran oprara acepai aHbIKTay IIpOIIeCiHiH callachiH Oaraday 04apAblH KaOblaAaHybl TypaAbl
mentiM Kabblagay VIIIH KOAJaHBLAQTBIH TOABIK aKHapaTThIK Oas3aHbl KypydaH Typaabl. barazay
HOTIKeAepi KaaAbllTackaH >Karjaligbl Oakblaay YIIiH IaligadaHblAadbl, OA KOCBIMIIA aKIlapaTThIH
Ka’KeTTiAirH >KoHe KoCiOpBhIHAAPABIH KOPIIaraH OpTara Tepic 9cepiH >KyMcapTy >KOHIHAEIl O4aH apFbl
IapaJapAblH, OPBLIHABIABIFBIH aHBIKTalABL. OJeTTe, KOPBITBIHABIHBIH camacklH 0Oafaday >KYMBIC
asKTaAFaHHaH KeiliH OipAeH OacTasaspl.

Kasipri yakpITTa Xxmmus eHepkocibiHge aya OacceifHiH INapyallIbIABIK Ky pPIisyImi
cyObeKkTidepAiH IIbIFapBIHABLAAPBIMEH >KoHe Cy OObeKTidepiHe TeriHAidepMeH Jacray, ©HAipic
KaAAbIKTapBhIH OpHaJacThIPY Ipoliectepi OeaceHai gamyaa. OcblraH 6aiiAaHBICThI XM ©HEPKaCiOiHiH
ipi KeH OpBIHJAPBIHBIH OHAIPICTIK TeXHOAOTMsAAApBIH OHTallAaHABIPYFa MYMKIHAIK OepeTiH
TeXHUKAABIK-DKOHOMMKAABIK IIelliMaepai 93ipaey KaXXeTTidiri TybIHAAMABIL, OAapAblH 94€yMETTIK-
9KOAOTUAABIK-DKOHOMUKAABIK >KarjaliAbl TYPaKChI3JaHAbIPyFa KOCKaH yAeci yaKeH O0ABIIT TaOblAabl.
DKO-MHHOBaIMsA - Oy KOCIMOPBIHHBIH ©HAIPICTIK KBI3METIHIH Ka’KeTTi IIapThl, OHBIH MAaKCaTkbl,
KOpIIaraH OpPTaHBI ajaM KBI3METIHIH Tepic acepiHeH KOprayAbl KaMTamachkl3 €Ty, COHAAll-aK, OHBIH
carracelH CakTay, KaAlblHa KeATipy, KakKcapTy >KoHe ajaM JAeHCAyABIFbIH OHAIPICTiH Tepic acepiHeH
KOp¥Fay OOABII TaOblAaABL.

JKam0Ob1a 00aBICBIHBIH Kada Kypaymisl komianuscel "Kasdpocdar" JKIIC Oyrinri TaHaa
XMMUAABIK  oHiMHIH 20 TypiHiH-capbl $ocdopAbH, HaTpuii TpUNoanudocpaThIHBIH, MUHEpPaAAbl
TBIHAVTKBIIITAPABIH, >KeMAiK (ocdaTrrapAblH KoHe OacKalapAblH HeTi3Ii Ka3aKCTaHABIK ©HAIPYIIIici
6o4pI11 TabbLAa461. POchOp 3aybIThIHAA atibiHa 70-80 MBIH TOHHAFa KYBIK KOX >KMHaAaabl. Pocdoruric-
eTe >KaKChl MeAMOpaHT, OHBIH KeMeTiMeH Ty34bsl OaTHakTap aAblll >KaTKaH >Kepaepai
ayblAIlIapyalllblABIK — alfHaAbIMBIHA KaliTapa aayra ©Ooaaapl. @Pocdormrcri KereHAi oHAEYAIH
DKOAOTUAABIK MHHOBAIIMAABIK >KOOAchl HaTpumit CyAb(aTblH, KaAblIMil KapOOHATBIH, CTPOHIINI
KapOOHATHIH >KoHe CUPeK Ke34eCeTiH DAeMeHTTepAiH KOCLIABICTapBIH COJa epiTiHgiciMeH IIaniMajay
apKbIABl aayAbl KapacThIpAblK. KaiitazaMa KaTTel KaaAbIKTap HeTi3iHEeH KpeMHMIIAiH KOCTOTHIFBIMEH
YCBIHBLAFaH, OHBIH MeAlllepi KaiiTa eHAeaeTiH ¢pocorurctiy 1%-bHaH acnaiasr [8].

JKoba xeseH-keseHMeH >Ky3ere achIpblAybl MyMKiH. Pocornicri KelleHai KaiiTa eHAeyAi icke
acelpy HoTIKeCiHAe OHbI (pOCcPOpABI THIHAMTKBIIITAP 3aybITTapbIHBIH yiiiHAidepiHae cakTay KesiHJeri
DKOAOTHUAABIK Macedelep Iemnriaesi, ¢gocdornic KOMIIOHEHTTepiHiH KopIllaFaH OpTara Tepic acepi
TeMeHJeiiai. Pocdoruricri KemeHai KailTa ©HAey >KOHiHAeTi >KoOaHBI icKe achlpy KesiHAe HaTpuil
cyabathl, KaaAbIuili KapOOHAThl, CUpPeK >Kep 9AeMEeHTTepiHiH KOCBIABICTApbl >KoHe KOMipKbIIIKbLA
CTPOHLIMIT KOMMEePIUAALIK 6HiMAep 0oaan TaObiaaabl. OCkl OHIMAEp XMMUAABIK, ©HIMAep HapbIFbIHAA
Ka/bIIITaCKaH >XoHe TyPaKThl CYpaHbICKa Me.

Peceii raapiMaapsl GpOCPOIUIICTI ©HACY dAICIH YCBIHABI, 04 TYTKBIP Kacuerrepi 6ap, XUMMAABIK
CyAbl KeTipeTiH areHT - KOHIeHTpalMsAaHfaH KYKipT KBIIIKBIABIH KOAJaHa OTBIPBIN, BDHEPIVISHBI
yHemaeiiai. ConpiMeH KaTap, Oy >Kargaiiga KyKipT KBIIIKBIABIH KOAdaHyFa 004aabl, 04 Kas3ipain esinge
KOAJaHbLAFaH >KoHe OHAipic KaAAbIKTapbl 00ab TaOblaaabl. Ockblaaiiilia, TayapAblK ©HIM eHAipiciHAe
OipaeH exi KaaabIKTapAbl PHEPIUAHLI a3 XKyMcay dJiciMeH naiigalany OaiiKaaalbl.

Herisri mmukisaT 6asacs "Kaszgocdat" JKIIC JKana Kamopia pocdop 3aybITHIHBIH KaAABIKTapPhI
Ooapint TaOblaaAbl, oaap 50 rekrapJaH acTaMm ayMakThl aabinn kaTelp. Kasipri yakbITra KOXKABIH
IIOPTAaHALIEMEHT JKoHe Il11aK IopTJaHalleMeHT eHgipicinae Kasakcran men Opra A3NSHBIH IIeMeHT
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3ayeITTapbiHAa immiHapa (30% - 4aH acITaThIH) MMHepaAAbl KOCHa peTiHAe MalidadaHblAaThIHBI aTall
oTiaAl.

DHeprusaHbl YHeMAeIl OTBIPBIN, KaaAAbIKTapAbl ©HAeYAiH Oya ogici TayapablK eHiMaepai aay
apKbLABl KYHABI KOMIIOHEHTTepAl TMiIMALI aAyfa >KoHe epiTiHAidepMeH >KaOblAFaH TeXHOAOTWSAABIK
cpI30ajap MeH KaTThl OHiMAep YIIIiH a3 KaaAbIKTapAbl JKacayFa MYMKiHAIK Oepeai.

DKoA0OrMAABIK, (aKTOp - >KaHa YVHiHAidepaiH maiida OOAYyBIHBIH aAAblH aay, ¢ocdop
©OHepKaCiOiHAe IIbIFapplAaThIH ©OHIMHIH aCCOPTUMMEHTIH KeHENTY: >KOFaphl MEHIIIKTi JKoHe epeKIle
HaHOKYPbIABIMBI Oap TYHABIPBLAFaH KPeMHMI AMOKCHAL, JKYKa AVMCIIepPCTi YHTaK, TypiHJAeri KapOOHaTThI-
CMAMKATTBl TyHOa, HaTpuit Tpunoandocdarsl. TeXHOAOTUAHBI icKe acklpydaH 00AaTbIH OOAXKaMABI
DKOHOMUKaABIK THiMAiaik 15 maH. AKI goaaaper. KaxkeTTi maBectunusiaap - 1,5 mapa.teHre.

3eprrey HaTioKeaepi. KaaabIKTapAblH KMHAAYBIH a3ailTy >kKoHe OJapAblH KOpIllaraH OpTara
9CepiH a3zallTy >KeHiHJeri ic-1mapasapAasl icke acelpy mieHOepiHAe ¢pocdop 3aybIT MaMaHAaphl TapUXU
KaaAbIKTapAbl KaAABIKCBI3 K9Jere KapaTy >Ko0achiH a3ipaeai. "Kaszdocdar" KoMnaHmsACh KyaTbl 5 MBIH
TOHHa (pocPop-Kaauil THIHANTKBIIITAPbIH OHAIPYAl >KoHe >KblabiHa 70 MAH TeKIlle MeTp a30T - ayaHbI
Oeay O6a0rpiH icke KocTel. Exi eHgipicke >kaamsl aaraHga 1,5 MApA. TeHTrere >KYbIK Kap Kbl CaAblIl,
¢ochopmbraap 1 MAH. TOHHara >KyBIK capbl (ocdop eHAIpiCiHIH KaaABIKTapbIH KoJere >KapaTy
MoceAeciH mremntTi [9].

Tapaszaa oprasackan "Kaszdocdat" puanaasiaeiy — "MuHepaaAbl THIHAUTKBIIITap" 3ayBITHIHBIH
ayMarbiHAa (Pocop KBIIIKBIABIH OHAIpY KediHJe aAblHaThIH KaaAblk — 10 MAH. TOHHagaH acram
¢ocdorurnc xmnnaaapl. COHFBICH, ©3 Ke3eTiHAe, aybla IapyallbLAbIFbIHAA KOAJAAHBLAQTHIH aMMOQOC
TBIHAMTKBIIIBIHBIH JaliblH OHIMIH aAy yIIiH KoagaHblaaAbl. KaszaKcTaHHBIH >KOA KYPBLABICHI YIIiH
¢ochop  maamplH TaligalaHy SKOHOMMKAABIK >KaFbIHAH THiMAl >keHe ¢ocdop eHepKaciOiHiH
KaAABIKTapBIH KoJere >KapaTy MaceaeciH menryre kemekreceai. "Kaspocpar" JKIIC ¢pocdop maambia
KoJere >Kapary OOJIbIHINA ic-ITapa eHrisiagi, Oya oK-coda IAaMBl peTiHAe OHAIpiC KaAABIFBIHBIH
Ty3iayiH 00aaBIpPMaAbl KoHe Kbla OackiHaH Oepi 1,026 MbIH TOHHa KeaeMiHAe pocdop I1aMbIH Kojere
>KapaTyra MYMKiHAIK Oepai [8].

DKOAOTUAABIK MTHBECTUIIMAABIK K00alapAbIH TUiMAiAiriH Oaraday yIIIiH KpuTepraaabl ecertey
TeTiri OONMBIHINIA OJAapABIH KpUTepUILAepAiH 9PKaiiCBIChIHA COMKECTITiH aHbBIKTay OOABIT TabblLAaAbl
(kputepuaaabl Oarasay). VIHHOBamusaapAbl OaradayAblH HeTisIi KpUTepuMiti Kap>KbI-DKOHOMMKaABIK
eAlleMIIapTTap MeH 9KOAOIVAABIK eAllleMInapTrap 004 TabblaaAbl. Kap>KbLABIK-DKOHOMUKAABIK
eAlleMAepre MbIHaAapAbl JKaTKbI3yFa 00AaAbl:

- BIKTMMa/ XbLAABIK Malija;
- Ta3a IaliJaHblH KyTiAeTiH HOpMachl;
- MHBECTUIUAaPAbIH 9KOHOMMUKAABIK TUIMAiAill eAllleMAepiHe ColIKecTiri;
- UHHOBalMsAapABbl iCKe achIpyFa apHaAFaH OacTaIKpl IIBLIFBIHAAD;
- UHHOBAIIM aKTaAaThIH 00AXKaMABI yaKBbIT.
A2 Heri3Ti 9K0AOTUAABIK KpUTepuiidep KypaMblHa:
- KaAABIKTapAbI K9ere KapaTyra apHaAfaH KOChIMIIA IIBIFBICTAP;
- aTMOc(epara, TOIbIPaKKa, CyFa 3UsAHADI 3aTTapAbIH IIbIFAPbLAYBIH a3aiiTy;
- @HAIpic KaaABIKTapbIH a3alTy;
- MHHOBALIVISIHBIH 9KOAOIVISABLABIFBIH JKaKCapTy >KaTaapbl.

Korapriga cumnarraaraH >KobadapAblH TUIMAIAITIH KpuTepuaaabl Oaraday TeTiriH mHaiigasaHy
Herizinge 6i3 "Kaspocdar KIIC-ge >x006asapablH SKOHOMMKAABIK >KoHe DKOAOTMAABIK TUiMAidiriHe
ecerl Kyprisaik. JKaamel, Xxmmums eHepkociOi KocilOpbIHAApbIHAA HKO-MHHOBAIUS DAeMeHTTepiH
Koa4aHyAbl Taazay OapoichiHAa "Kaszdocdatr" JKIIC-nin 3 kapaxkarel eceOiHen JKana JKamObia
(ocdop 3aybITBIHBIH TEXHOAOTUAAAPBIH XKaHFBIPTY, >KaOABIKTapbIH JKaHapPTy, JKaHa eHJipicTepai eHrisy
Kyprisiareni aHpikTaaapl. Kasipaig esiHae sHeprus yHeMJey, ©HAipic KaaABIKTapbIH KaJere >Kapary,
KaHa LlexTap MeH TeXHOAOTHABIK JKeaiep caaly Kyiieaepi Oeairinae 18,5 mapa. eHre comaceiHa
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2010 - nan 2015-ke aettin 12 >xo0a icke acBIPBLAABL.

1 xecreae kepceTiareH 7 >xo0a icKe acBIpbLAY CaTBICBIHAA, OHBIH imTiHAe, Tapasaarsl "Munepaaabs
TBIHAWTKBIIITAp" 3ayBITBIHAQ 9KCTpakuysaablK ¢Pocpop Kbumkbiasl (EPK-1) enaipicin  KeHeirry.
AFpIMAAFBl KBIAABIH asFbIHAA iCKe KOCBLAaAbl Aell KyTideTiH >koOaHbIH Oipinmii keseHi. Pocdop
KBIIKBIABL ©HAipiciH Kasipri 70 000 tonHagan 220 000 ToHHara AeifiH apTTBIPyAbl Kesaeiai. bya
ammodoc engipicia 500 000 ToHHaFra AeliiH apTThIpyFa MYMKiHAIK Oepeai. ExiHI KedeHHIH asKTaAybl
2021 >xpLAFa Kapall ©HiM eHAipy KyaThIH 1 MAH. TOHHaFa AelfiH apTTeipaabl. JKoOaHbIH OipiHIIi Ke3eHiHiH
KYHBI - 8,2 Mapa. TeHre. "Kasdocdar" TexHoaormsaapasl AaMbITyAa, JKaOABIKTapAbl >JKaHapTyaa, pecypc
YHEMAENTIH >KaHa eHJipicTepai eHrisyae OoacekeaectepdeH apTTa Kaamarasl [5]. "Kazdpocdat" JKIIC
KOMITaHVSICBIHBIH JKaAFaChIIl >KaTKaH >Kachld 9KOAOTMAABIK MHBECTUIMAABIK >KOOaJapbIHbIH TizOeci 1-
KecTege KeaTipiareH. JKobaaapApl icke acbIpy YIIIiH Ka>KeTTi cOMaHBIH keaeMi 29,8 Mapa. TeHre.

AJBIHFaH DKOAOTVAABIK dcepaepai eckepe OTHIphIN, 1 >KblA imnTiHAe aAblHFAH >KaHa >Kachla
HKOAOTUAABIK, 5K00aAapAbl €HIi3yAiH >KaAIlbl 9KOHOMUKAABIK TUIMAIAITiH ecenTeAiK. A/ABIHFaH Dsdp
TUIMAiAiK KoopPuinenTi Ds¢ >1,5 geMeK, KacilmopbIHAa XKachblA TEXHOAOTVUSHBI KOAAaHY 9KOHOMMKAABIK
TYPFbIAaH TUIMAL.

Tuimai pecypc yHemaeylni KpI3MeT ©OHAIPiCTiH SKOHOMMKAABLIK THiMAiliriMeH yiiaecyre Tuic,
SIFHU KoCIIIOPBIHHBIH ©31 KOpIllaraH OpTaHBl KOpFay >KOHiHJeri ic-Iapasapabl Kap>KblAaHABIPYFa
MyJaJaeai 0oAaThIH >KoHe OyA KICIMOPBIH YINH SKOHOMMKAABIK >KaFblHaH TUiMAl 004aThIH >Kachla
TeXHOAOTHUsAAapAbl KOAAaHyFa >KaFAail Kacay KaskeT eKeHiH aTaIl ©TKeH JKOH.

1-kecrte
"Kazdocdar" KIIC 9K0A0TMAABIK MHBECTULMAABIK JK0Oaaapbl
JKaaracaTbIH >koHe >KOcCITapAaHFaH MHBECTUITUAABIK WuBectuus
No >xobaaap 2016-2021xK. KO©A€eMi, MAH. TeHIe
o . 28,1
1 AraomepaT eHAipiciHAe XKaHa KOTTpeAb CYTiH KaJere >KapaTy
5 Docdopapl KaryaaH XKbLAYABI KdAeTe >KapaTy KOHABIPFBICHIH €HIi3y 40
3 DkcrpakimAabK, pocdop Kpimkpianl (OPK) kaiita Kypy-1 kesey 7683,2
4 A3BIKTBHIK docdarTap (TYipIIiKTeAreH ©HAiIpiciH KaifTa Kypy) 256
®ocdop enaipiciHiH KaaAbIKTapbIH KaliTa ©HAEY HeTisiHae 4410
5 | TRIHAMTKBIIITAp HIbIFapy >KOHiHAEeTi eHAipicTi caay
6 baiipity pabpuxaceis caay 13876
. BeckykiprTi pocdop enaipicin ;xobaaay xoHe caay 3500
bapabrirsr: 29793,3
Eckepry - aBropaapmen >xacaran [10] Herisinge.

Kypambinaa ¢Qocdop Oap 1maamgapabl KailTa e©HAey OONBIHINIA SKOAOTVAABIK —Tasa
TeXHOAOTUAAPABl €HIi3y; TYMipIIiKTeAreH >KoHe YHTaK Topi3Ai MMHepaaAbl TBIHANTKBIIITAPABI aJa
OTHIPHIN, 9K >KoHe KypambiHAa ¢ocdop Oap maamaapablH MMKisaT OasacblHAa OalibITHLAFAH
MIHepaAAbl TY3JapAblH (TBIHAMTKBIINTBIH) >KaHa TYpAepiH eHAipy caJachIHAAFbl TeXHOAOTMAABIK
IpoliecTepai XeTiaaipy; KypambiHaa "Hamap" ¢ocdop Oap maamaapasl IdaMaapAbl TepeH 0eay
TeXHO/AOTMSCBIH €HIi3e OTBIPHIII, IBICBIKTay DKOAOIMAABIK-9KOHOMUKAABIK TUIMAiAiKKe 1e .

O3sipAeHreH TexHOA0Tu:A Oip yaKbITTa KYKipT >KoHe a30T KBIIIKbLA4apbIH adyFa MYMKIHAIK
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Oepeai. KyaTsr 220 MbIH TOHHa KYKipT KOHABIPFBICBIHBIH OPbIHAAAFaH TeXHMKAABIK-D9KOHOMMKAABIK ecedi
OHBIH aHaJAOITHl KYypacThIpblAMaraH ©HAipicTepMeH caAbICThIPFaHAa apTBIKIIBIABIFBIH KOPCeTTi,
HKOHOMMKAABIK TUIM IIaMaMeH 228,8 MAH. TeHTeHi Kypaabl.

Kopeirbmaabr.  Kyprisiaren 3epTrey  HoTIKeAepi XMMHUS — KoCiIOpPBIHAApPBIHAA — DKO-
VHHOBaIIAAAPAbIH ~ TUIMAIAITNIH ~ 9KOAOIMAABIK-DKOHOMMKAABIK ~ OafadayAbl — eHrisy  OONbIHIIA
YCBIHBICTapAbl Herizjeyre OafbITTaafaH. TeOpUsABIK >KoHe dJiCHaMaABIK YCBIHBICTAPABIH KOIIIIiAiri
XMMIST ©HepKociOi KoCiMOpBIHAAPBIHBIH IIPaKTUKAABIK KBI3METiHAe oOJapAbl Tikeaeil KOAJaHY
MYMKIHAITIH KaMTaMachl3 eTeTiH Ke3eHTe >KeTkKisiaai. TaOuraT Kopray KBI3MeTiHIH THiMAiAIK
KOpceTKillTepiH Oaraday opOip KoCIIOpPBIHHBIH KaHJAail Ja Oip 9KOAOIMAABIK Macelere YAeciH
aHBIKTayFa >KoHe OHBIH OJaH 9pi KbI3MeTiHiH HeTisri OarbITTaphIH 93ipAeyre MyMKiHAIK Oepeai.

OaeduerTep Ti3zimi

1. Co-efficiency Indicators project. A first set of eco-efficiency indicators for industry: Pilot
study. — Anite. - 2009. - p. 38-48.

2. Eco-efficient Leadership for Improved Economic and Environmental Performance. -WBCSD.
-2018. -345p.

3. Tuxommpos H.II. Metoanl aHaam3a u yIpaBAeHMs DKOAOTO-HKOHOMMYECKUMMU PUCKaMU:
yuebHOe rocobme s Bysos / HIT. Tuxomupos, VI.M. ITorpasueni, T.M. Tuxomuposa. - M.:
IOHUTM-AAHA, 2003. - 350 c.

4. Dxoaormyecknii ayant. Teopus u nmpakTuka: y9eOHUK 4451 CTYA€HTOB BY30B /1104 peA. VIL.M.
ITorpasHoro. - M.: M3a-so: IOHUTV-AAHA, 2013. - 583 c.

5. Wyrun VL.I. DKoaormueckuit ayAuT: poab, CYyIITHOCTb M BOIIPOCHI, TpeOylolye IIpaBOBOTO
peryauposanus / VLI Mytusn // XKypraa poccuniickoro mpasa. - 2008. - Ne 2. - C. 94-102.

6. Ilerposa B.JM. Konuenums ayaura: ocHOBHbIe 9aeMeHTHl / B.J. Ilerposa // Ayautopckue
BegomocTn. - 2009. - Ne 12. - C. 3-15.

7. boOpaes CH. Ileam passutma toicagesetrst OOH u  oOecriedeHme 9KOAOTMYECKOM
ycrorransocty Poccun / C.H. bobGs1aes // Dxoaormaeckoe mpaso. - 2006. - Ne 1. - C. 40-46.

8. Typaaamn T. Iloauron aas cBOuUX OTXO40B Hedaaeko oT Tapasa mocTpour
«Kaszdocdar».[Daexrpon.pecypc].-2019.-URL:https://kursiv.kz/news/(aara oOpareHms:
25.09.2020).

9. Ckpumnuk I. Orxoabl XMMIIPOM3BOACTBA C COBETCKOTO IIPOIIAOTO IepepadaTbiBaeT

npeAnpusaTHe B Tapase. [Daexrpon. pecypc]. - 2017.-URL:
https://www.inform.kz/ru/othody-himproizvodstva-s-sovetskogo-proshlogo-

pererabatyvaet-predpriyatie (4aTa obpamens: 29.10.2020).

10. Kypmanos b. «Kasdocar» mnaanmpyer yBeanmdamTb HIPOM3BOACTBO yao0peHmii 50%.
[Daexrpon.pecypc].-2016.-URL:https://forbes. kz//finances/markets/ ~ (aata  oOpareHn:
2.09.2020).

BECTHMK EHY umenu /A.H. T'ymuaesa. Cepus: Xumus. Feozpagus. dxorozus Ne 4(133)/2020 97
BULLETIN of L.N. Gumilyov ENU. Chemistry. Geography. Ecology Series


https://kursiv.kz/news/
https://www.inform.kz/ru/othody-himproizvodstva-s-sovetskogo-proshlogo-pererabatyvaet-predpriyatie
https://www.inform.kz/ru/othody-himproizvodstva-s-sovetskogo-proshlogo-pererabatyvaet-predpriyatie
https://forbes.kz/finances/markets/

XUuMusAvk oHOipicmezi IKOAOZUSALIK UHHOBAUUSAAPOL IKOHOMUKAADIK Oa2AAAY

K.Y. Cramkyaosa?!, M. Y. Ctamkyaosa?

THAQ Ynusepcumem Hapxos, Aamamot, Kasaxcman
2 KOxno-Kasaxcmarcxuii 2ocydapcmeernviil yrusepcumem um. M. Ayasosa Hlvoimienm, Kasaxcman

DKoOHOMMUIECKast OIl€eHKa 9KOA0TMYeCKMX I/IHHOBaHI/Iﬁ B XIMIIYIeCKOM IIPOM3BOACTBE

Aunoramms. B pesyabrate 1IpoBeAeHHOIO 1cCCAeAOBaHUS —OIlpeJeAeHbl  OCODEHHOCTU
IIpOBEeAEHNsI DKOHOMMYECKON OIeHKN 9PQPeKTMBHOCTY HKOAOTMYeCKMX WHHOBanuil. OCHOBHBIE
OTAMYMS 3aKAIOYalOTCsA B TOM, YTO BHEAPEHME BKOAOTMYECKMX MHPOEKTOB IIPUBOAUT HE TOABKO K
HKOHOMMYECKOMY, HO U DKOA0TmIeckoMy 9¢pPexTy. DTOT pe3yabTaT (CHUKeHNe BHIOpOCOB, COKpaIlleHue
OTXOJ0B) TaKKe HeoOXOAUMO BBIpa3UTh B JeHEeXKHOM BhIpakeHun. Lleap gaHHOIN cTaThy - IIpoBecTU
aHaAM3 MEeTOAVIKM OIIeHKM ®DKOHOMMYECKON M 9KOAO0rm4eckoil »(pQPeKTUBHOCTU Ha IIpuMepe
XMMMYECKOTO IPOM3BOACTBA. Pe3yabTarhl mMccaejoBaHM:A IIOKa3aAl, 4TO OCHOBOVM HOBOTO MeTOJa
OLIEHK! SBASETCS B3aMMOCBA3L TPEeX OCHOBHBIX Pe3yAbTaTOB: DKOHOMUYECKUM, DKOAOTUYECKUIT U
conmaapHbl  9pdektrl. Ilpeasaraercs BHeAPUTh B IIPaKTUYECKYIO JAeATeABbHOCTb IPeATpUATUIN
MHCTPYMEHTHl peaamsanuy KoHUenmmy 5(PpQPeKTUBHOCTM, TaKUMX KaK OIleHKa DKOAOTMYECKON
9} PeKTUBHOCTM, OIleHKa BO3AEINCTBMA Ha OKPYXKAIOIIyI0 Cpedy, CHUCTeMa ®KOAOTMIeCKOTO
MeHeKMeHTa I ayAuTa. JaHHas OljeHKa He TOABKO oDecIieumBaeT ITPOTHO3 U aHAaAU3 DKOHOMUYECKN
9(PeKTUBHBIX IMPOEKTOB, HO U II03BOAsET OIPeJeANUTh WUHAMKATOPLL, XapaKTepusylolue
NPUEeMAEMOCTb IIPOEKTOB, I11aHOB 1 IPOIpaMM yCTOMYMBOIO Pa3BUTHUSA UM IPUHATL COOTBETCTBYIOIINE
pellleHnss C y4eTOM BKOAOTMYECKUX OrpaHuMdeHmii. ABTopaMy OOOCHOBaHBI IPejAOXKeHUs IO
BHEJPEHMIO DKOAO0IO-PKOHOMMYECKON OleHK! DPQPeKTUBHOCTY 9DKO-MHHOBAIMII Ha XMMMIYECKUX
HNPpeANpUATUAX. BOABIINHCTBO TEOPeTUKO-MEeTOAO0AOTMYEeCKX PeKOMeHAAINIl A0Be4eHO A0 CTaAul,
obecrieunBaloNell BO3MOXKHOCTb MX HEIIOCPeACTBeHHOIO IIpMMeHeHNs B IPaKTU4ecKOl AesaTeAbHOCTH
NPeATIpUATUI XMMIYeCKO IpoMbliiaeHHocTH. OlleHKa 1okasaTeeit 9pQeKTUBHOCTI HKOA0TMIeCKIX
MHHOBALIVIII IIO3BOASET ONPeAeANTh BKAAJ KaXXAOTO HPeANPUATUA B Ty MAM MHYIO DKOAOTUYECKYIO
1po0aeMy 1 pa3dpaboTaTh OCHOBHBIE HallpaBAeHI: eTo JaAbHeIell AesATeAbHOCT.

KaioueBble caoBa: 9KOA0ro-sKOHOMMYeCKas OIleHKa, 9(PQPeKTUBHOCTb, HKOAOTMYeCcKe
VHHOBALVIV, XUMIUYECKIE TeXHOAOTUN, YTUAN3ALI OTXOA0B.
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I Narxoz University, Almaty, Kazakhstan
2 M. Auezov South Kazakhstan State University, Shymkent, Kazakhstan

Economic assessment of environmental innovations in chemical production

Abstract. As a result of the study, the features of conducting an economic assessment of the
effectiveness of environmental innovations are determined. The main differences are that when
implementing environmental projects, in addition to the economic effect, the environmental result is
also achieved. This result (reduced emissions, reduced waste) also needs to be expressed in monetary
terms. The purpose of this article is to analyze the methodology for assessing economic and
environmental efficiency on the example of chemical production. The results of the study showed that
the basis of the new assessment method is the relationship of three main results: economic,
environmental and social effects. It is proposed to introduce into the practical activities of enterprises
tools for implementing the concept of efficiency, such as environmental performance assessment,
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environmental impact assessment, environmental management and audit system. This assessment not
only provides a forecast and analysis of cost-effective projects, but also allows you to identify indicators
that allow you to assess the acceptability of projects, plans and programs for sustainable development
and make appropriate decisions taking into account environmental constraints. The authors
substantiate proposals for the implementation of environmental and economic assessment of the
effectiveness of eco-innovations in chemical enterprises. Most of the theoretical and methodological
recommendations have been brought to the stage where they can be directly applied in the practical
activities of chemical industry enterprises. Assessment of environmental innovation performance
indicators allows you to determine the contribution of each enterprise to a particular environmental
problem and develop the main directions of its future activities.

Keywords: environmental and economic assessment, efficiency, environmental innovations,
chemical technologies, waste management.
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Evaluation of the method of territorial redistribution of the flow of the
Irtysh river to the Central and Northern regions of Kazakhstan

Abstract: The article provides an overview of the world experience of territorial redistribution of
surface water resources, using the experience of the People’s Republic of China, the North
American continent, and the projects of the Soviet Union. Based on the world experience, it
should be noted that large-scale river flow transfer projects are not effective for several reasons,
such as a significant impact on the environment, the emergence of difficulties in regulating
geopolitics, and the high cost of implementing projects. However, the diversion of many small and
inter-basin transfers has shown positive results. Such river flow transfers allow us to solve
several problems, such as socio-economic development of the region, maintaining the stability of
the ecosystem, which is achieved by preserving local water resources. Taking into account the
experience of other countries, it was proposed to design a canal to provide the Central and
Northern regions of Kazakhstan to solve present water management problems and maintain the
environmental stability of the region.

Keywords: water resources, flow regulation, territorial redistribution of water resources, river
flow redistribution, inter-basin water transfer, development of water distribution systems, Irtysh
river.
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Introduction. «Water is the basis of life», this saying is as old as the world. Water is one of the
main elements of life on Earth. Today, the relevance of the problem of water resources around the world
has long been recognized and actively investigated, especially in the light of the lack of fresh water. The
IV UN Report «Managing Water under Uncertainty and Risk» noted that water underpins all aspects of
development. It is the only mediator, linking the various sectors of the economy and through a bridging
role which can control all aspects of life together [1]. The Message of the President of the Republic of
Kazakhstan to the people of Kazakhstan noted, «Water is an extremely limited resource and the struggle
for the possession of water sources is becoming a major factor in geopolitics, being one of the causes of
tension and conflicts on the planet. The year 2050 is the real term that the world community is currently
focusing on in its development» [2]. In the coming decades, it is crucial to take decisive measures for the
rational use of water resources, especially taking into account the natural distribution of resources.

Water distribution systems have a very long and rich history. Since the third Millennium BC,
mankind has been using water distribution and water supply systems. One of these achievements is the
Grand Canal in China. The length of the currently active section is 1,782 km (including branches to
Beijing, Hangzhou and Nantong — 2,470 km), which is 20 times the length of the Panama Canal and 10
times the length of the Suez Canal. Moreover, some historians tend to believe that China has emerged as

a prosperous empire due to this canal. According to China's strategic plans, work on the reconstruction

of

100 Ne 4(133)/2020 ALH. Tymunes amvindazer EYY Xabapuvicol. Xumus. Teoopagus. Dxorozus cepuscol
ISSN: 2616-6771, eISSN: 2617-9962



G.E. Saspugayeva, A. M. Zhaken

the Grand canal is planned in the near future due to the increasing consumption of fresh water by the
population, industry and agriculture. Measures are also being planned to divert some water from flood-
prone rivers to water-scarce areas.

Diversion of part of the Yangtze River flow to northern China is another major project of the
People's Republic of China. China's strong economic potential, its unified, well-thought-out state water
management system and its centuries-long experience enabled it to embark on one of the biggest water
projects in the history of mankind in 2002. The Implementation of this gigantic project, estimated at $62
billion, would make it possible to divert approximately 45 km3 of water annually to various regions in
the north of the country by 2050, thereby providing water to 300 million people and ensuring strong
economic growth. Three canals with a length of 1300 km each should be built. Once completed, the
country's main waterways (the Yangtze, Huanghe, Huaihe, and Haihe rivers) will form a single multi-
purpose water management system. This will be achieved by diverting the flow along three routes,
stretching from south to north and originating in the east, center and west of the country.

The North American Water and Power Alliance (NAWAPA) has been carrying out work in this
field since the 1950s. It was planned to move about 175 km per year to provide water to seven provinces
in Canada, thirty-three states in the United States, and three states in Mexico. According to the
designers, a depression in the Rocky Mountains 800 km long between the ridges from Northern British
Columbia to the state of Montana could become a giant reservoir, where water was to be distributed
through a complex network of engineering structures using pumping stations. The total length of canals
and aqueducts was to be 10,800 km, and tunnels were to be 2,900 km. The cost of the project was
estimated at $100 billion in the 1960s and 1970s, and the construction period could reach 30 years. One
of the important problems was the need to relocate 60 thousand people. Another difficulty was the
various interests of the partners of the project. The lack of water was primarily a concern for the United
States and Mexico, and most water resources planned for redistribution belonged to Canada, and the
country might need them soon. This has led experts to refrain from redistributing water resources from
the north of the continent to the south.

Projects for diversion river flow were also developed in the Soviet Union. The first projects for
diversion river flow were developed in 1868. The project «Transfer of part of the flow of Siberian rivers
to Kazakhstan and Central Asia» is a Soviet project aimed at providing water to the arid regions of the
country. It was one of the most ambitious engineering and construction projects of the XX century,
which was never implemented. The project was suspended in construction due to discovered flaws in
the project. The project provoked the processes of soil erosion and soil salinization, the emergence of
new foci of water-borne diseases, such as tularemia outbreaks in Kalmykia, and the project also caused
disruption of saiga migration routes, the death of sturgeon juveniles at the water intake site, etc.

Irtysh-Karaganda Canal. In the late 1940s, problems of water scarcity in Central Kazakhstan
began to be raised more often. There were 2174 river flows through the territory of Kazakhstan,
including the Irtysh, Ishim, Ural, Syr Darya, Ili and other rovers. However, only 5.5% of the river water
reached Central Kazakhstan. The canal was constructed between 1962 and 1974. The issue of water
scarcity in the city of Karaganda has been immediately resolved, and mechanical engineering, chemical
industry, heat and power engineering, and irrigated agriculture began to develop rapidly. The canal
became an important strategic water management object. Thereby the expansion and creation of new
production facilities has begun. The total length of the canal is 458 km, 272 km of which runs through
the territory of the Pavlodar region and 186 km — in the Karaganda region.

The main structures of the canal are 22 pumping stations, 14 reservoirs and 34 sections of the
canal. The estimated water supply of the canal in its current state is 1200 million m3 per year. The
construction of the Irtysh-Karaganda canal contributed to the active development of metallurgical
production while preserving the region's water resources.

Based on international experience, it can be noted that large-scale transfers are not always
justified for several reasons, such as significant environmental impact, geopolitics, and the cost
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of implementing projects. And yet, a large number of moderate flow transfer systems are currently
being designed, built and operated in many countries. Their total volume in the world is about 400
km3/year. In combination with flow regulation, they provide for large regions, while simultaneously
solving problems of energy, transport, irrigation, recreation, and employment. Designing and managing
such systems is one of the most important water management tasks.

The need for territorial redistribution of runoff in Kazakhstan lies in the uneven distribution of
natural waters, the discrepancy in the distribution of water and other natural resources, the geography
of the location of water-intensive sectors of the economy. In particular, the northern and central regions
of Kazakhstan, where favorable agro-climatic resources are concentrated, are not sufficiently provided
with water. Table 1 shows the total runoff for the water management basins of Kazakhstan [3].

Table 1 — Distribution of water resources by water management basins of the Republic of
Kazakhstan

No | Water management Total flow, Average annual Total flow per 1
basin mil. m¥/year population, thsnd. person,

people thsnd. m3/year

1 Aral-Syrdarya 17990 3174 57

2 Balkhash-Alakol 27681 3544 7.8

3 | Irtysh 33660 2010 16,7

4 | Ishim 2820 1969 14

5 Zhaiyk-Caspian 11238 2370 4,7

6 Nura-Sarysu 1365,7 1245 1,1

7 Tobol-Turgay 1926 932 2,1

8 | Shu-Talas 4244 1078 3,9

According to the international classification of water availability, shown in Table 2, regions with
water resources of less than 1,700 m? per person per year are classified as water-scarce [4].

Table 2 — Water resource availability indicators

Water availability indicator
(thousand m?/year per person)

Water resource availability category

>1,7 water-supplied (no stress)

1,0-1,7 insufficient water supply (stress)

0,5-1,0 water-deficient (scarcity)

<0,5 extremely water-deficient (absolute scarcity)

In accordance with the forecast of socio-economic development in the Central Northern regions
of Kazakhstan, intensive development of economic sectors is planned.

The perspective economic specialization of the Northern and Central regions is defined as agro-
industrial complex, metallurgical and coal industry, electric power industry, in the Pavlodar region — oil
refining, in the capital of the Republic, the city of Nur-Sultan — administrative, business, financial and
educational services [5, 6].

Planned measures for the development of agriculture in the Central region: the construction of
new processing plants include: large dairy farms and livestock farms in all the districts; establishment of
procurement and marketing cooperatives for the purchase and implementation of livestock production,
creation of large complexes and feedlots for growing out and fattening of cattle, obtained from private
farms in each area; construction of plants for deep processing of grain and production of gluten and
starch; construction of poultry farms, production complexes for processing meat products, production
of sausages and semi-finished products, canned food; expansion of sown areas of grain and oilseeds,
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creation of appropriate vegetable and grain storage facilities [7, 8, 9, 10].

It is assumed that by 2030, the joint development of the region will contribute to the growth of
the gross regional product by 5,5 times, the volume of investment in fixed assets and industrial
production — by 3,1 times, the volume of gross agricultural output — by 4,6 times.

Research results. To successfully implement the planned development parameters, it is
necessary to provide water resources to economic sectors. Meanwhile, based on water management
balances developed within the framework of integrated use and protection of water resources of the
Ishim, Nura and Tobol rivers, which cover the territory of Northern and Central Kazakhstan
respectively, the availability of local water resources is no longer sufficient in the long term.

On the territory of Kazakhstan, the only source that can increase water availability in the Esil
basin is the Irtysh donor river, where up to 33% of the country's total surface runoff is formed.

According to the recommendations of the Committee on Water Problems of the United Nations
Economic Commission for Europe, it is considered that the intensity of water use, at which less than
10% of the river flow is withdrawn, is satisfactory, 20% — require restrictions on water use and the
implementation of measures to regulate the flow, if more than 20% — the water body will not be able to
ensure the socio-economic development of the territory [11].

With equal water allocation of the Irtysh river flow with the Russian Federation, it is possible to
take up to 4,5 km3 of water for transfer to the Central and Northern regions of the country, which is less
than 15% of the flow [12].

The water intake of the proposed canal will be carried out from the Shulba hydroelectric power
plant (hereinafter referred to as HPP). The construction of the second stage of the Shulba HPP will
increase the level of the normal retaining level to 252,5 meters with a useful reservoir capacity of 7,5
km3. The proposed canal to provide for the Central and Northern regions of Kazakhstan can be laid
within the Kazakh Uplands, which is characterized by the general elevation of the territory with a range
of heights from 200 to 1500 m. The scheme of the projected canal is shown in Figure 1.
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Figurel — Scheme of the projected flow transfer canal

The route of the canal will mostly run along the western part of the Kazakh Uplands, where two
low-mountain massifs stand out — the Kokshetau upland (947 m) and Ulytau (1133 m), separated by a
vast Tengiz-Kurgaldzhin depression with a flat plain terrain [13]. Such conditions make it possible to
implement a self-flowing option, which reduces the cost of building pumping stations and subsequent
operating costs for machinery water supply.
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Conclusion. Many projects on the territorial redistribution of water resources started in the

Soviet era. But there hasn’t been conducted research in this area in modern Kazakhstan with a focus on

the balance between the interests of economic development and ecological stability. In recent years,

countries participating in the Water Convention of the United Nations Economic Commission for

Europe, as well as many experts on water resources and ecology, have concluded that a global

assessment of the «water-food-energy-ecosystems» relationship called Nexus is significant. Within the

framework of this initiative, various activities are being carried out to improve intersectoral interaction
at the local and transboundary levels. Based on the above, the solution to the problem of water scarcity
through the territorial redistribution of river flow to the Northern and Central regions of the Republic of
Kazakhstan should be developed taking into account the environmental component as an integral part
of the sustainable development of the affected regions.
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Epric eseninin arpmabia Kasakcranubiyg Opraabik sxaHe CoATYCTIK ayAaHaapbIHa
ayMaKTBIK KaiiTa 0eay agicin Oaraaay

Annorams: Makaaaga >xep YCTi cy pecypcTapbiH ayMaKThIK 004yAiH 91eMaik TaxxipuOecine,
atan anrkasda Kerrain Xaasik Pecriybankaceiabiy, CoatycTik AMeprKa KOHTMHEHTiHiH ToXipuoOeciHe,
Kenec OgaarpiablH >x0OazapblHa IIOAY >Kacasdaabl. OAeMAIK ToXXipubOere cylieHe OTBIPBII, afbIHABI
cyAapAbl OYpPyABIH KeH ayKbIMABI >KOOaJapbl KOpIIaraH OpTafa aifTapAbIKTall 9cep eTyi, reocascaTThl
peTTeyAeri KUBIHABIKTaPABIH TYBIHAAYHI, >KOoOadapAbl iCKe acBIPyABIH >KOFaphl KYHBI CUAKTH OipKarap
ceOenTepi OolibIHINIA THIMAL eMeC eKeHiH aTall ©TKeH KOH. Asalija, KeIlTereH IIaFblH JKoHe IITKi
OaccellHapaAbIK afrblHABL CyJlapAbl Oypy OH HOTIDKe KepceTTi. MyHAAil afFbIHABL CydapAbl Oypy
aIMaKTBbIH 91€yMeTTiK-DKOHOMMKAABIK AaMYBl, DKOXKYIie OPTacBIHBIH TYPaKTBIABIFBIH CaKTay CUSKTBI
OipHelle Maceseaepai IIlelryre MYMKIiHAIK Oepeai, COHAal-aK >KepriliKTi aliIMaKTBIK Cy pecypcTapbIH
YHeMJAey apKbIABl KOA >KeTKisizedi. backa eagepain ToxipuOeciH Hasapfa ada OTBHIPBII, Cy
IIapyalllblABIFBIHBIH ©3€KTi MiHAeTTepiH Ielly XKeHe 6HipAiH ®KOAOIMAABIK TYPaKTBLABIFBIH CaKTay
MakcaTblHAa KasakcraHHBIH OpTaAblK >KoHe COATYCTiK ayMaKTapblH KaMTaMachkl3 eTy YIIiH apHaHBbI
>KoOaAay YCBIHBLAABI.

TyitiH ce3aep: cy pecypcraphl, aFbIHABI peTTey, Cy pecypcTapblH ayMaKTHIK KaiiTa Oeay, e3eH
aFBIHBIH KaliTa 0eay, OaccelfHapaAbIK aFbIHABI CyAbl OYpYy, Cy TapaTy >KylieciH gambITy, EpTic eseHi
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I'.E. Cacmiyraesa, ©. M. JKaken
Espasuiickuti nayuonaronvui ynusepcumem umenu A.H. I'ymuresa, Hyp-Cyamarn, Kasaxcman
(Email: gulnur_erzhanovna@mail.ru, zhaken.asel@gmail.com)

Onenka MeTOAa TeppUTOPUAABLHOIO IIepepacipejeaeHns CToka pexku VipToom B
IlenTpaabpnbie u CesepHbie paitonbl Kasaxcrana

Annoramms. B cratbe npeacraBaeH  0030p  MHPOBOIO  OIbITa  TePPUTOPUAAbHOIO
nepepacrpeeaeHns ITOBePXHOCTHBIX BOAHBIX peCypcoB C MCHOAb3OBaHMEM omnblTa Kwnrarickon
Hapoanoir Pecriybankmy, ceBepoaMepuKaHCKOTO KOHTHHeHTa 1 ITpoekTos Coserckoro Corosa. Vcxoas
13 MMPOBOTO OIIbITa, CAeAyeT OTMETWUTh, YTO MacIITaOHble ITPOEKTHI II0 IepPeHOCY PeyHOIo CTOKa
Hed(PPeKTUBHBI 110 PsAy IPUYMH, TaKUX KaK 3HauMTeAbHOe BO3JEJICTBMe Ha OKPYKAIOIIYIO Cpeay,
BO3HMKHOBEHIE TPYAHOCTEN B PeryAMpPOBAaHMM TeOIOAUTHUKM W BBICOKAsS CTOMMOCTb peaamn3aluu
npoexTos. OJHaKo IepeHalipasAeHrie MHOTUX HeOOABIINX M MeKOacCeiTHOBLIX TpaHC(epTOB IT0Ka3al0
I10A0KUTeAbHbIE pe3yAbTaThl. Takol IepeHOC pedHOro CTOKa I03BOAsIeT PeIlnTh TaKue IIpo0.AeMbl, KakK
COIIMaAbHO-DKOHOMIYECKOe pa3BUTHe PpervoHa, IloAJep>KaHNMe CTaOMABHOCTU BDKOCHCTEMBI, 4TO
AOCTUTAeTCs 3a CYeT COXPaHeHMs MEeCTHBIX BOAHBIX pecypcoB. C ydeToMm OIbITa APYIMX CTpaH OBLAO
IIpeAAOKEeHO CIPOeKTHpPOBaTh KaHaad AAs oOOecrieyeHms IIeHTPaAbHBIX I CeBepPHBIX PerroHOB
Kasaxcrana c 1eapio pemreHmus CymIecTBYIOIIUX IIpoOJeM yIIpaBAeHUs BOAHBIMU pecypcaMy U
II0AAep>KaHMs DKOAOTMYECKON CTaOMABHOCTY PerroHa.

KaioueBble caoBa: BOgHBIE  pecypchl, peryAupoBaHMe CTOKa, TeppuTOpuaabHOe
nepepaciipejeleHnie BOJAHBIX PeCypcoB, IlepepaclipejeleHiie PpeyHOIO CTOKa, MeXKOacCelfHOBBIN
BOA00OMeEH, pa3sBUTIe BOAOPACIIpeAeANTeAbHBIX CUCTeM, peKa VpTeim.
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