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CEKUUS «XUMUST»
MPHTU 87.53.13

https://doi.org/10.48081/THRD3997

C. P. Macak6aeea’, *)K. A. Ockembaega?
12 TopaliTbIPOB YHUBEPCHUTET,
Pecnyonuka Kazaxcraw, . [1aBnonap

CYLUECTBYROLYEE INOJIOXEHUNE U NEPCIIEKTUBbI
MOBbILWEHUSA 39OPEKTUBHOCTU NPOLIECCA OYUCTKHN
CTOYHbIX BOA NPEQNPUATAN HE®TENEPEPABOTKM

B 0annoii cmamve npedcmasnena ungopmayusi o cyuwecmsyiouem
NONOJCeHUU NO oducmrKe cmounvlx 600 Ha Ilasnodapckom
Heghmexumuueckom 3a600e u Haubolee nepcnekmueHble MexHoI02ul
npumenumole Ha npeonpusmuu. Coop ungopmayuu 6vin nPou3sedeH 6
pamkax mazucmepcko ouccepmayuu «llogviwenue aghpexmusnocmu
npoyecca OYUCMKU NPOMBIUIEHHBIX CMOUYHBIX 600». B cmamobe
ONUCHIBAIOMCSL MEXHOL02UYeCKUe, MeXHUYecKue U ucmopuyeckue
acnekmul KOMRIAEKCA COOPYICEHULL NO cOOPY U OUUCMKE CHOUYHBIX 800
Ha Ilasnooapckom Hepmexumuueckom 3a800e, a Makice NPuseoeHd
uUHGOpMaAYUsL O CUCMEMAaX: MeXAHUYECKOU OYUCMKU CMOYHBIX 600,
08yx cucmem OUOLOSUYECKOL OYUCTIKU U 00Well CUCmeMbl OYUCKU
Hegpmeurnama. Ilpedcmagnenvl ONUCAHUSL NPOMBILULEHHBIM CIOYHbLM
600amM U cucmemam KAHAIuzayuu Ha npeonpusmuu. B paszdene
Mamepuansl u Memoobl MOJNCHO YUOemb MEXHOAI0SULeCKUe ONUCAHUS
OUUCMHBIX COOPYICEHUTL. NPOUZBOOUMETLHOCMb U PACX00 CMOYHBIX
600, NPUHYUNUALbHAS ANNAPAMYPHO-MexHoaocuieckas cxema I1-oil
CUCmeMbl COOPYICEHUL MEXAHUYECKOU OUUCTKU CIOYHBIX 800. B pazodene
pe3yabmamel U 006CYAHCOeHUs NPUBCOEHA UHGOPMAYUSL O CUCTNEMAX
kananuzayuu Ha Ilasnodapckom nepmexumuueckom 3agooe, Ovll
paccmompen npoyecc Koazyisyu ¢ UCHOIb308aHUEM HEOP2AHUYECKO20
U OPeaHUuecKo20 KOA2YIAHMOS, UX 00ujas Xapakmepucmukd, pacxoo
Ha npou38o0cmee, npuMeHeHue, npeumMyuecmed u Hedocmamrku npu
UCNONL308AHUU 8 NPOYECCe KOA2YIAYUU.
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Knwuegvlie crosa: owucmuovie COOpYyoIHCceHus, cmodHble 60()bl,
buonocuueckas ouucmka CMOKO6, MexaHuvyecKkas oducmkKa cniokoe,
d)uS’MKO—XMMM‘leCKa}l OUUCMKA CMOYHBIX B0O.

Brenenne

B Hacrosmee BpeMsi HKOJIOTHSI CTAHOBUTCS CTPATErMUECKONW OTPAcCIbIO,
BIHSIONICH Ha Bce cephl MOIUTHIECKOT0 W HKOHOMHYECKOTO OJIarornomyans
rOCyAapcTBa.

[MpeanpusTus HEPTEXUMUIECKOTO KOMIUIEKCA SIBISIOTCS KPYMHEHITNMHA
3arpsI3HUTEISIME OKPY>Karoel Cpebl M, B TOM YHCIIE, BOJIOEMOB Ha TEPPUTOPHN
Kazaxcrana. Ctounsle Boabl He(TenepepadaTHIBAIONINX 3aBOA0B OTIIMYAIOTCS
pa3HooOpa3ueM BpEIHBIX, TOKCHYHBIX BEIIECTB, TAKNX KaK HE(TEHmpOIyKTHI,
(denomnsl, cynbhuabl, KOTOpPBIE, TTOMAast B BOJOEMbI, HAHOCST OOJNBIION yIepo
MIPUPOJIC W HACEJICHUIO, OKa3blBasl BIMSHHUE AK€ HA COIHMAIBHYIO CTOPOHY
ku3Hu [1].

HedTenpoayKkTel mpeaCcTaBISIIOT HAaUOOJIBINYI0 TOKCHKOIOTHUECKYIO
OTIaCHOCTb JUISI BOAHBIX dKocucTeM Kaszaxcrana. B 3aBucumoctn ot cocraBa
HeQTenpoayKTOB W BpEeMEHN KOHTAaKTa ¢ BOJOHM WX BOJOpacTBOpUMAs U
kosutonHas (ppakunu (cocrosimue Ha 90 % U3 apoOMaTHIECKUX yTIIEBOJOPOIOB)
0o0Hapy>KUBAIOTCS B BOJIoeMaX B KOHIEHTparwsax 0,5—40 mr/i.

Pa3paboTka 1 MpuMeHEHNEe HOBBIX TEXHOJIOTHH, yBeTH4IeHHE 3P EKTHBHOCTH
ourcTkr cTo9HbIX Box HII3 OoT pacTBOpMMBIX M JHCIIEPCHBIX OPraHUYECKUX
3arps3HEHUH BeCcbMa aKTyalbHEI [2].

B nanHO# cTaThe MPOM3BEACH aHAIN3 CYIIECTBYIOUIETO ITOJIOXKEHUS IO
OYHCTKE CTOYHBIX BoJ Ha [TaBogapckom He(hTEXMMUYECKOM 3aBOIC M Hanbosree
TIePCIEKTUBHBIEC TEXHOJIOTNH IPHMEHSIEMbIE HA TIPEATIPUATHAX HeTerepepadoTKH.

Marepuajbl 1 METOABI

Kommuteke coopykeHuit mo cbopy u ounctke cTouHbIX Boa ITHX3 Obin
3amyllieH B dKcrulyaTauuio B 1976 rogy. OH mpenycMaTpuBaeT COOPYKEHUS
MEXaHHYECKOH, PU3NKO-XUMHIECKOH 1 OMOIOrNUeCcKON OUMCTKH (B 9KCILTyaTaIlnN
¢ 1981 roma) myist OYMCTKH MPOMBIIIICHHBIX CTOYHBIX BOJ 3aBoja [3].

Crounble Boabl [THX3 no xapakrepy 3arpsi3HEHUI MOAPA3AEIAIOTCS Ha
MIPOMJIMBHEBBIC CTOYHBIC BOJIBI M CTOKH AIIEKTPOOOECCOIMBAIOIIEH yCTaHOBKH.
Hns cOopa crounsx Box Ha [THX3 cymecTByIOT IBe pa3ieiabHBIC CHCTEMBI
KaHaJIN3alnHg.

B I cuctemy kaHaM3anuK HAPABIIAIOTCS HEHTPaIbHBIE CTOKH, 3aTPI3HEHHbIC
HEPTEMPOAYKTAMH U MEXaHWYECKUMH MPUMECSIMU OT ycTaHOBOK JIK-6V,
komrutekca KT-1, ycraHOBKH MPON3BOCTBA BOAOPOA, YCTAHOBKH ITPOM3BOICTBA
Cepbl, yCTAHOBKH IPOU3BOACTBA OMTYMOB, IPOMBIBOYHO-ITPOTIAPOYHOI CTAHINH,
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TOBapHO-CHIPHEBHIX MAPKOB, IPOTyBOYHOH IMHIH OXJIaKIAFOIICH BOIBI, a TAKIKE
JIUBHEBBIE CTOYHBIE BOJBI C TEPPUTOPUH 3aBOJIA.

Bo II cuctemy kaHanm3aluu HAIPaBJISIOTCS CTOYHBIE BOJBI OT OJOKa
MMOATOTOBKH He(pTH (dIEKTpooOecconmBaIias YCTaHOBKA) YCTAHOBKH
JIK-6Y, cepHHCTHIE IETOYHBIE CTOKH C OJIOKOB 3amieraunBanis komruiekca KT-1,
JpeHakHBIe CTOKH ¢ miomanok [THX3, crounble BOIBI ITOCTIE CMBIBA C 3CTaKa]l
HAJIMBA, CTOYHBIE BOJBI ITOCIIE TTPOMBIBOYHO-TIPONAPOYHON CTAHIIMH, a TaKXKe
TEXHOJIOTHICCKUI KOHJIeH caT [4].

Ounctka croubix Bof | v I cretem KkaHAMM3aIH IPOU3BOANUTCS Pa3/IeIbHO.

CyIecTBYFOIIII KOMITIEKC OYHUCTHBIX COOPYKEHUI COCTOUT U3 IBYX CUCTEM
MEXaHHIEeCKOW OYHICTKH, ABYX CHCTEM OMOJIOTMIECKON OYUCTKH U OOIIeH CHCTEMBI
OYHUCTKH He(TenuIama.

[IpoexTHast MPOU3BOIUTEIHFHOCTh COOPY)KEHUH MEXaHUIECKON OUHCTKH:

- o I cucreme — 470 m3/uac;

- o II cucreme — 230 m3/uac.

DaKTHYECKUI PacX0]] CTOYHBIX BOJ:

- o I cucreme — 570 m3/gac;

- o II cucreme — 250 m3/uac.

Kommieke coopyxeHnii MeXaHHIeCKOH OYMCTKY BKITFOYAET B Ce0s:

- COOpY)XCHHS MEXaHWYECKOW OYUCTKH (MECKOJIOBKH, HE(TEIOBYIIKH,
paananbHBIE OTCTOWHUKH, MTOJI3EMHBIE pe3epByaphl IS IprUeMa CTOYHBIX BOJ);

- COOpyXeHHs (HU3UKO-XHUMHIECKON OYHUCTKHU (peareHTHOE XO3SHCTBO,
(hIIOTaMOHHBIE YCTAaHOBKH, KAMEPBI CMEIIICHHUS CTOYHBIX BOT);

- TapK pa3AesOYHbBIX PEe3ePBYapOB C TEIUIOOOMEHHUKAMH,

- HACOCHAsl CTaHIINS;

- aBapuiiHBIC aMOapbI U MIJJAMOHAKOITUTEIH;

- ycraHoBKa nepepabotku Hedrenuiama (pupmsr «Flottweg).

Ha coopyxkeHusxXx MexaHHYECKON OYMCTKH MPOUCXOMHUT BEHIICICHUE
HEPaCTBOPEHHBIX MHUHEPATBHBIX M OPTaHUUECKHX IPHUMEce MeTOqoM
orctamBaHus. [Ipu 3TOM 3arps3HEHHE CTOYHBIX BOJ, MOCTYIAIOMINAX C 3aBOJA,
YMEHBIIACTCS 0 BEIUYUHBI, IPH KOTOPOH MOXKHO TPOU3BOIUTE (PUIMKO-
XIMHYECKYI0 OUUCTKY [5].

OU3NKO-XMMUYECKass OYUCTKA MpeTHa3HaueHa U yIaIeHUs U3 CTOYHON
BOJIBI, TIPOIIEIIICH MEXaHUIECKYIO OUHCTKY, MEITKOJUCIIEPCHBIX U KOJITOUTHBIX
4acTUI] He(YTEIPOTYKTOB i MEXaHUIECKUX TTPUMECEH.

Jns pa3HBIX BHIOB NMPOMBIILIEHHBIX CTOYHBIX BOJ MPUMEHSETCS
ompeneNeHHble (PU3NKO-XUMHUUECKUE METOIBl — KOArylamus, (PpIoKyIsus,
¢moramus, agcopOIus, HOHOOOMEHHBIE METObI, 00pPaTHOOCMOTHYECKAS
ouncrka [6].
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Ha [THX3 ¢u3uko-xuMudeckas O4uCTKa CTOYHBIX BOJ] COUETAET B ceOe Ba
MeToJa:

- YKpeIJIEHHE arperaToB YacTHIl KOJJIOWIHOM CHCTEMBI NMPHU MOMOIIN
BBEICHUSI B CTOUHBIE BOJIBI KOATYJISTHTA AJTFOMUHHS CEPHOKHCIIOTO;

- (hrroTaIHsI CTOYHOM BOJIBI ITOCIIE KOATYIMPOBAHMS, IPH KOTOPOH IIPOUCXOANT
BBIHOC arperaTtoB YacTHIl 3arPsI3HEHUH, MPWINIIIKNX K pa3feny (a3 my3bIpbKoB
BO3/lyXa U CTOYHOH BOJIBI.

OKcIuTyaTalys CyIIeCTBYIOUINX COOPYXCHHH MEXaHHYECKOW OUMCTKH
— 3TO HETPEPHIBHBIM MPOIECC, a OCTAHOBKA OTIEIBHOIO 000pyIOBaHUS IS
TEXHHYECKOTO 0OCITYKUBAHUS MITH PEKOHCTPYKIIMH TPUBOIUT K 3HAUUTEIEHOMY
YBEJIMUEHHUIO HArpy3KH Ha OCTAJIbHOE 000PYJOBaHMWE M CHIKCHHIO KadecTBa
OYMIIECHHBIX CTOYHBIX BOA. V30BITOUHBIN aKTHBHBIA MJI OTBOJUTCSI HA MIIOBBIC
mromanky. [IpuHnunuanbHas anmnaparypHoO-TeXHOJorudeckas cxema ll-oi
CHCTEMBI COOPYKECHHI MEXaHHMIECKOH 09NCTKU cTouHbIX Box [THX3 npuBenena
Ha pucynke 1 [7].

Heghmerogyuuna Kawepa

1] i CUEWEHUR
Crokmn
Mpuduseti
Pezepaap

Peareut (Bnorynaut nubo
ALK KOMNOIHTH BIA Ha BOC
HOAMYARAHT )

Mecratoari Pasua teHeill omcnof ik DISMATRa PR

Pucynox 1 — IIpuHnunuanpHas anmnapaTypHO-TEXHOIOTHUECKas CXeMa
[I-o0#i crcTeMBI COOpPYKEHUI MEXaHIMYECKOW OYMCTKH CTOYHBIX Bog [THX3

Metox HamopHOW (hioTaruy 3aKI0YaeTCS B HACHIIMICHHH CTOYHOW BOBI
BO3/1yXOM I0J] H30BITOYHBIM JAaBJICHUEM H TOCIECIYIOMNM PE3KUM CHHKEHHEM
JIaBIICHUS 10 aTMOC(EepHOTo. Beigemnsroniiecs: mpyu 3TOM My3bIpbKH (UIOTHPYIOT
YaCTHIIBI 3aTPSI3HEHUH Ha TOBEPXHOCTH CTOYHBIX BOJI. KonmiuecTBo 00pasyroreiics
IIPH 3TOM MEHBI 3aBHCHUT OT XapakTepa IMpUMecei CTOYHBIX BoJ. Bo3ayx B
OYHIIAEMYIO BOJY IOAETCs BO BCACBHIBAIOIINE TPYOONPOBOIBI M3 aTMOC(EphI
KEKTOpaMH, yCTAaHOBJICHHBIMH TIepe] Hacocamu [8].

Jnst nydmiero yjnajieHHS M3 CTOYHBIX BOJ IMYJIbTHPOBAHHBIX U
CYyCIIEH3MPOBAHHBIX "acTull (amamerpoMm MeHee 100 MKM) OZHOBpPEMEHHO
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¢ ¢uoranueil ucmnosnbzyercs koaryusnus. [IoBsIcUTh 3 PEKTHBHOCTH
BOJIONIOJITOTOBKH IIOMOT'a€T METO] OYNCTKH BOJIBI KOATyJISIIIUEH.

Koarynsnus — ciunaHue 4acTHI] 3arpsi3HEHUN CO CHEIHalbHBIMHU
MHUHEpaJIbHBIMU BEIIECTBAMH, B PE3YyJbTaTE YEro YKPYHHSIOTCS arperaTsl
YaCTHIl B CTOYHBIX BOJAX, KOTOPBIE YAAIAIOTCS 3aTEM Ha yCTAaHOBKE (pIIOTalny.
KoarynupoBanue obecrieunBaet JydIiiee BbIIaJeHNE 3arpsi3HEHNH B 0CaJI0K, TEM
CaMBIM YCKOpss JalbHEHIIee ocaxaeHue u QribTpanuio [9]. DTo CTaHOBUTCA
BO3MOJXKHBIM IIpH 100aBJICHUH CIIEIIMAIBHBIX PEareHTOB — KOArYJISTHTOB.

B coBpeMeHHOI npakTUKe Al HapyLIEHHUs] arperaTuBHON yCTOMYMBOCTH
KOJUIOMJHBIX NMpPHUMEce MPUMEHSIOT HEOpraHM4YeCKne KOaryJsHTHl W/HUiIu
OPTaHWYECKHE IMOJUIJICKTPOJHUTH MM QIOKYyIsHTH. Heopranmueckue
KOAryJIsTHTBl OTIMYHO PACTBOPSIIOTCSA B BOJE, O€30IaCHBI, MPOJAIOTCS I10
HEBBICOKO LIEHE, HO HEJJOCTATKOM SIBJISICTCS 3HAUNTEIBHBIN PacX0] KOaryJsiHTOB,
601b1110i1 00BEM MOy Jatomerocs ocaaxa. [I[pumenenne GpIoKyIsIHTOB B Ka4eCTBE
CaMOCTOATENIFHBIX KOATYJIHPYIOIIUX areHTOB MMEET PsiJi NPEHMYIIECTB TaKUX
KaK: MEHbIIIEe KOJIMIECTBO 00pa3yeMoro 0cajika, 00ecreunBaroT cTa0MIN3annio
pPacTBOPOB IIPH 3HAYUTEIHHO MEHBIINX KOJIMYECTBAX pearcHTa, paboTaroT B
6ornbIIOM JMarnasone pH, yBeIMInBaOT CKOPOCTh pa3IeIeHUsI XKUIKOH 1 TBEPIOH
(a3, a U3 HEmOCTATKOB — BBICOKas IeHa [10].

Pe3yabTaTshl U 00cyK1eHUe

B xone paboTsl HamMu MOAPOOHO OBIT M3y4eH MPOIEcC KOaryssuu
C HCIIOJIb30BAHMEM HEOPTraHMYECKOTO KOaryJsiHTa M OPTAaHHUUYECKOTO
TTOJTMAJIEKTPOIIUTA.

Ha npon3BojcTBE B OCHOBHOM IIMPOKO HCIIOIB3YETCSl peareHT — cyibdar
QIIOMHUHHAS (HEOPraHMYECKUH KoaryJsHT). Ero xapakrepucTuka mpuBeaeHa B
I'OCTe 12966 (copt I) [11].

Pacxon koaryisiaTa (CynbdaT amroMuHuA) | CHCTEMBI OYNCTKH COCTABIISET
— 0,05 xr/M?, II cucremsr — 0,1 /.

CynpdaTr adlOMHUHUS SBISETCS KOATYJISHTOM, CHHUXas 3apsn
JUCHEPTUPOBAHHBIX YACTUIl MOMOTAET AUCIEPTHPOBAHHBIM YacTHUIAM
arJIoMepHpoOBaTh [UISl JTYUIIEro OTJEJICHHS B3BEIICHHBIX YaCTHIl OT BOJBI.
CoBMECTHO CO B3BEHICHHBIMU YacCTHIIAMH 3aXBaThIBACTCS HEKOTOpAs OIS
HEe(TEnpoayKTOB, IUCIEPTUPOBAHHBIX B OUMIIaeMoii Boze. [Ipn nosnpoBanuu B
BOJly, CyNb(aT allfOMUHUSI AUCCOLMUPYET 10 CIEAYIOIIEH peaKIuu:

3A1,(S0,), + 12H,0 < H,[ Al (OH) ,(SO,),] + 5H,80, (1)

W3 peakiyy BUIHO, YTO B OYMIIAEMOIl BO/IE YBEINYNBACTCSI KOJIUIECTBO
cynbaToB u cHkaercst pH y Boabl. Tak Kak 3HaUNTEIbHAS YAaCTh OYMIIIAEMOM
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BOJIBI MCIIOJIB3YETCSl B KaUECTBE MOJIMHUTKH OMOJIOTHYECKON OYMCTKU BOABI, TO
MIPOMCXOIUT TOCTENEHHOE HAKOIUIEHHE CyJb(aToB B IMKIE, U KaK CIEACTBHE,
YBEJIMYEHHE COJIECOJIEP)KAHNUS BOJABI. YBEIHMUYECHHE COJIECOJEPIKAHUS BOMIBI
n cHmkeHue pH BoABI yBeNMYMBAET KOPPO3HMOHHYIO AKTHBHOCTH BOJBI IO
OTHOIIEHHIO K TEXHOJIOTHYECKOMY 000py10BaHMI0. TaK e, IpU UCIIOIb30BaHUU
HEOPraHMYECKHUX KOAaryJIsIHTOB, NMPaKTUYECKH BCEI/la MPOMCXOJIUT MPOCKOK
IIOMUHUS Aanblie 1mo cucremMe. OcTaTOYHBIN aIIOMUHUI HaKalIMBaeTCs B
aKTHBHOM Hje OMOJOTHYECKOW CTYNEHH W IPH AOCTHKEHHH TOKCHUYECKOH
KOHLIEHTPAIINH CIIOCOOEH 3HAYUTEIBHO CHU3UTH 3 (PEKTUBHOCTD OMOIOTHIECKOM
ouncTKH. J[100ble MeTayuibl, PN HAKOIUIEHHH MX B AKTUBHOM HJIE, OKa3bIBAIOT
MHTHOMpYyolIee BINsSHAE HAa (DepMEHTATUBHBIE PEAKLUH, OJIarogapst KOTOPbIM
MPOUCXOANUT OMOJIOTHYEecKass OYnCcTKa. [IpOCKOK CBOOOAHOTO aMOMHUHUS
B OMOJIOTHYECKOW OYMCTKE BOJABI MPUBOJNT K 3HAYUTEILHOMY CHHKEHHUIO
3G PEKTUBHOCTH aHTUKOPPO3UOHHOM 3aIIUTH 00OPOTHOM CHCTEMBI.

B HacTosmiee BpeMst onHUM 13 () (HEKTUBHBIX CITIOCOO0B MHTEHCH(DHUKAIINN
TEXHOJIOTHH OYHUCTKH CTOYHBIX BOJ| SIBJISETCS MCIIOJIb30BAHNE OPTaHUYECKUX
KOaryJsiHTOB (OPTaHMYECKHUX ITOJIMAIIEKTPOINTOB). HecMoTpst Ha TO, 94TO OHHU
YK€ JTaBHO NPHUMEHSIOTCS B MPOLECCaX OYMCTKH CTOYHBIX BOA, MAcCIITaOBl MX
MIPUMEHEHHS] COBEPIIEHHO HE COOTBETCTBYIOT TEM Ba’KHBIM TEXHOJIOTHUECKUM
MIPEUMyIIECTBAaM, KOTOPBIMH OHH 00J1a/Iat0T 110 CPABHEHHIO C HEOPTaHWIECKUMHU
KoaryistHTaMu. [IppuMeHeHne opraHmyeckux KOaryJissHTOB [TO3BOJISIET TIOBBICHTh
MPOU3BOJUTEIBHOCTD, HA/JIE)KHOCTh U CTAOMIBHOCTh pPabOTHI OYMCTHBIX
COOPY’KEHHH IIPU HU3KHX TEMIIEpaTypax, a TakkKe IPOBOJIUTH OoJiee TIyOoKyIo
J0OYHCTKY BoJbl. IIpn 3TOM MX pacxonx B pa3sl HWXKE, YeM HEOPraHMYeCKHX
KOaryJsiHTOB.

Opranuyeckne KoaryJstHThI IPEICTABIISIOT COOOH MTOTMMEpBI, 00J1a/1afoIIHe
BBICOKMM KaTHOHHBIM 3apsiioM, KOTOPBIM HEOOXOIUM AJIsl JecTaOMIn3annu
OTPHILIATEJIBHO 3aPSHKEHHBIX KOJJIOWIHBIX YacTUIl U oOecreueHus ObICTPOro
XJIOITbEOOPa30BaHUSL.

Ha ceromusimanii nenps npoaykiwst kommaanu SNF Floergerr n ux nmpogykums
Flopam cunrtaercs oJHUM U3 BEAyLIMX B MHpE, B 00JIACTH IPOU3BOJCTBA
KOaryJITHTOB ¥ (DJIOKYJISIHTOB; (DIIOKYJISHT — OPraHUYeCKUH, CHHTETHUECKHUH,
BBICOKOMOJIEKYJIIPHOE COEAMHEHMsI Ha OCHOBE IMOJHMAaKpHiaMuaa. SIBusschk
aM(OTEPHBIM MOJIMAIEKTPOIUTOM, ITOJIHMAKPUIAMHUJL CITIOCOOCH ANCCOIIMUPOBATH
B 3aBUCHMOCTH OT pH cpenpl.

Pacxoz opraHMYecKOro KoaryJsiHTa paBeH: B JieTHee Bpems — 0,4 mr/m, B
BeceHHee BpeMs — 1,5 mr/i.

OpranuuecKre KoaryJstHThI 110 CPaBHEHHUIO C HEOPTraHUYECKUMH 00J1a1aioT
PSIOM TIPEUMYIIECTB:
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- obecrieunBaroT 3()(EKTUBHBIN PE3yJIbTAT NPH 3HAUYUTEIEHOM CHIDKCHUH
10361 (no 10 kxpar);

- He mMeHAT pH 00pabaTeiBaeMoii BOIBL,

- CHIDKAIOT JI0 MUHUMYMa 00beM 00pa3yeMoro ocajka u T.1.

Opranndeckne KOaryJsiHThl M (IOKYJISHTBI IIUPOKO HCIOJIB3YIOTCS B
MIPAKTHKE ITOJrOTOBKH MUTHEBOI BOABI, OUMCTKE CTOYHBIX BOJ X 00€3BOXKNBAHUT
ocankoB [12].

BriBoabl

B HacTostiee BpeMs Tt O4CHUTKU CTOYHBIX BOJI CYJIb(haT aTFOMUHHS TTOITYI/IT
IMpOKoe IpuMeHeHue. Ha psity ¢ TakuMU IpenMyIecTBaMy Kak: OTHOCUTEIBHO
HU3Kasi CTONMOCTb, IIPOCTOTA ITOTYYEHHs, XOPOIIasi PACTBOPUMOCTD, OTCYTCTBHE
0COOBIX TPEOOBAHMI K OOPAIICHUIO C CyXUM U PACTBOPEHHBIM POTYKTOM, BHICOKAS
3¢ PEKTUBHOCTH PN OYHUCTKE BOJIBI, HETOPIOYHH, T0’KapO- U B3PHIBOOE30IIACHBIH.
OpHaKo IpHU UCTONB30BAaHUHM MX Ha MPOM3BOJCTBE CTAIKHBAIOTCA C TAKHUMHU
HeoCcTaTKaMH U po0IeMaMHt Kak:

- YyBCTBUTEIBHOCTh K TEMIIEPATYPE;

- YyBCTBUTEIBHOCTH K pH 00pabaTbiBaeMoii BOABL;

- IOSIBJIEHHE OCAJIKOB Ha CTEHKaX TPyOOIPOBOJIOB, MOJAIONINX PACTBOPEI U
eKeMecsIHasi HEOOXOANMOCTh POMBIBaHHS TPYOOIIPOBOIOB BOJIOH;

- YBENMYEHHE KOPPO3MOHHOW AKTHBHOCTH BOJBI IO OTHOIIEHUIO K
TEXHOJIOTHYECKOMY 000y I0BaHHIO;

- paszgpakeHWe BEPXHHUX IBIXATENbHBIX MyTeH HpU MOCTYNICHWU MBIIH
cynb(haTa aTOMHUHUS B OPraHN3M YeJIOBEKa.

Hcxons M3 BBIMIEN3I0)KEHHOTO, BOZHUKAET HEOOXOJMMOCTh MPOBEACHHUS
(PU3UKO-XMMUYECKOTO 1 SKOHOMHUYECKOTO aHAJIN3a JUIsl PACCMOTPEHUS BOIIpoca
0 3aMEHE KOaryJsiHTa Cyib(dara aJlOMHHHSA, KOTOPBIH MCIOIB3YETCs IS
KOAryJIsiiuy OYMIIAEMBIX CTOYHBIX BOJ HA OPraHWYECKHE ITOJIMAICKTPOJIUTHI C
LIEIIbIO MOBBILEHUS 3()(PEKTHBHOCTH MPOLIECCA OYNCTKU CTOYHBIX BOJ MPEIPSITHHA
HedTenepepaboTKH.
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MYHAM OHJIEY KOCINOPBIH/IAPBIHBIH AFBIH/IbI CYJIAPBIH
TA3AJIAY HNPOLUECIHIH TUIMALIITTH APTTBIPY ABIH KA3IPT'T

18

JKAFIAWBI )KOHE BOJIAIIAFBI

byn maxanaoa Ilagnodap myHati-xumus 3ayblmvlHOA2bl A2bIHObI
cynapovl mazapmyosly a2blMOd2bl HCA20Albl HCOHE KOCINOPbIHOA
KOJOAHbLIAMbIH el NePCHeKMUBANbl MEeXHON02UANAD MYPAlbl AKnapam
bepineen. Aknapammul dcunakmay « OHOIpICmiK azbIHObl CYIaApObL MA3APILY
NpoYeciHiy MuiMOiNiciH apmmulpy» ammol KAHOUOAMMbIK, OUCCEPMALUSL
asceiHoa dcyseee acvipvliovl. Makanada Ilasnodap myuati-xumus
3aybimblHOA2bl A2LIHObL CYAAPObL HCUHAY JHCOHE MA3APMY KYPbLIbICIAPbL
KeWeHIHIH MexXHOI02UANbIK, MEeXHUKALbIK HCOHE Mapuxu acnexkminepi
cunamman2am, COnOai-ax azblHObl CYAApObl MEXAHUKATBIK MA3apmy, eKi
OUONO2UANBIK, MA3APMY HCYUECT JCOHe MYHAU WAMBIH JHCAINbL MA3APIY
Jrcytieci mypanvl aknapam oepineen. Kocinopwinoazbl 6HOIpICMIK a2blHObL
cynap meH Kopi3 scylienepiniy cunammamacwl depineen. Mamepuanoap
MeH o0icmep 6onimMiHOe mazapmy KypoliblCIAPbIHbIY MEXHON02UATbIK
CURAMMAMACHIH Kopyee 001a0bl: a2blHObL CYAAPObIH OHIMOLNiel MeH
WbI2bINDL, A2bIHObL CYIAPObL MEXAHUKANBIK, MA3APMY KYDbLIbICIAPbIHbIH
eKIHW JIcylieciniy He2i3el Acnanmuvlk HCOHE MEeXHONOSUSIbIK CXeMACHL.
Homuowcenep men mangwinay b6eniminde Ilagnooap myHati-xumus
3ayblmelnOdzbl Kopi3 dicyuenepi, 6eiuopeanukaiblk HCoHe OpPeaHUKANbIK
KOA2YISAHMMapobl KONOAHY ApKbLIbl KOASYIAYUS NPOYECE, OAaAPObIH JHCATNbL
cunammamacsel, OHOIPIC wWbl2blHOAPbl, KOIOAHY HCONOAPbL, KOA2YIAYU
npoyecinoe nanoaiany Ke3iHoeei apmulKWbLIbIKMAP MeH KeMuinikmep
Kapacmuipuliobl.

Kinmmi co30ep: mazapmy Kypwlivicmapbl, azblHObL CYAAp, a2blHObl
cynapovl OUONOUANBIK MA3APMY, A2blHObL CYAAPObl MEXAHUKALbIK,
mazapmy, azelHobl CYAaApObl PUSUKATBIK HCOHE XUMUSILIK MA3APIY.
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THE PRESENT STATUS AND PROSPECTS FOR INCREASING
THE EFFICIENCY OF THE WASTEWATER TREATMENT
PROCESS OF OIL REFINING ENTERPRISES

This article provides information on the current state of wastewater
treatment at the Pavlodar Petrochemical Plant and the most promising
technologies applicable at the enterprise. The collection of information
was carried out within the framework of the master’s thesis «Improving
the efficiency of the industrial wastewater treatment process». The article
describes the technological, technical and historical aspects of the
complex of wastewater collection and treatment facilities at the Pavlodar
Petrochemical Plant, as well as information on the systems: mechanical
wastewater treatment, two biological treatment systems and a general
oil sludge treatment system. Descriptions of industrial wastewater and
sewerage systems at the enterprise are presented. In the materials and
methods section, you can see the technological descriptions of the treatment
facilities: the productivity and consumption of wastewater, the principal
instrumental and technological scheme of the second system of mechanical
wastewater treatment facilities. In the results and discussion section,
information is provided on sewage systems at the Pavlodar Petrochemical
Plant, the coagulation process using inorganic and organic coagulants,
their general characteristics, production costs, applications, advantages
and disadvantages when used in the coagulation process were considered.

Keywords: treatment facilities, wastewater, biological wastewater
treatment, mechanical wastewater treatment, physical and chemical
wastewater treatment.
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NITRATE AND NITRITE REDUCTION
BY XANTHINE OXIDASE OF FRESH MILK

At present time the pollution of environment with nitrates is a big problem
in the world. in the environment and in human and animal body Microorganisms
may reduce nitrates to nitrites.

XO of sheep milk activated by heat treatment in the presence of cysteine
and molybdenum became able to convert nitrate and nitrite to nitric oxide (NO).
L-cysteine was used for double purposes: as the protector of enzyme active
center against the oxidation during heat treatment of milk and as a reagent for
S-nitrosothiol formation. Heat treatment of the milk in the presence of exogenous
lecithin increased the activity of NR and NiR of XO and CysNO formation. In result
during the heat treatment: a) excess of exogenous phospholipids disintegrate the
structure of MFGM and b) enzyme molecules denatured partially and their active
center became available for exogenous cysteine, molybdenum, hypoxanthine and
nitrate or nitrite. Cysteine not only protects SH-groups of Mo-co against oxidation
but also promotes the binding of molybdenum to the cofactor.

Keywords: milk, xanthine oxidase, NO, NO3', NOZ', CysNO, molybdenum,
tungsten.

Introduction

It generally known that nitrates (NO,") and nitrites (NO,’) cause various
diseases, including cancer and nitrites irreversible bind to hemoglobin forming
methemoglobin which losses the ability to transport oxygen [1]. Deficiency of
oxygen causes asphyxiation and it is particularly hazardous to health for babies.
Furthermore, nitrites easily bind to primary amines, such as cadaverine, putrescine,
spermidine and form potential carcinogens — nitrosamines [2].

For the first time were observed that purified and homogeneous xanthine
oxidase (XO) of cow’s milk has the ability to reduce NO, and NO,[4] in 1980.
Later, other groups of scientists have found that animal XO converts NO," and
NO, to physiologically important substance — nitric oxide (NO) [3]. It is generally
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recognized that NO is one of the major biological messenger molecules, regulating
blood pressure and blood flow, neurotransmission and brain function, immune
system function, wound healing inhibition of platelet aggregation. NO is also
involved in defense mechanisms against pathogens and some kinds of cancer cells
[4]. NO was recognized as a molecule of the year in 1992. Scientists had awarded
the Nobel Prize later in 1998 [5].

Because of the ability to form nitric oxide the XO of milk harbors an
antimicrobial activity. It known that NO as the oxidant is a strong antibacterial
agent. Antibacterial functions of XO are associated with peroxynitrite (ONOO-)
which is the product of the reaction between NO and ‘O, (superoxide anion). XO is
also involved in protective an antiviral responses by catalyzing the conversion of
retinaldehyde to retinoic acid. Retinoic acid derivatives can inhibit viral replication
and, thus, preventing the spread of viral disease [6].

Xanthine oxidoreductase or dehydrogenase/oxidase (XO; EC 1.1.3.22)
— molybdenum and iron-containing flavoprotein. It is believed that the main
biological function of XO is the catalysis the final step of purine oxidation in
eukaryotes; it catalyzes the sequence of hydroxylation that convert hypoxanthine
to xanthine, then to uric acid. However, the enzyme has broad substrate specificity
and is capable of reducing oxygen to generate the reactive oxygen species
(ROS), superoxide and hydrogen peroxide, as well as oxidative transformation of
pteridines and some aliphatic and aromatic aldehydes. Xanthine oxidase (XO) is
not strongly specific to the oxidation of hypoxanthine or xanthine; it may catalyze
the oxidation of about thirty nitrogen containing heterocycles and aldehydes [7].
Therefore, because of its multifunctional enzymatic reactions XO is considered as
a potential enzyme detoxifying different xenobiotics [8]. It is known that numerous
heterocyclic xenobiotics (including pesticides) are carcinogens. Thus, in the case
of contamination of milk with harmful xenobiotics the active XO makes possible
their biotransformation into harmless forms. XO reduces nitrite (and nitrate),
yielding reactive nitrogen species (RNS), such as nitric oxide and peroxynitrite [5].

Materials and methods

Fresh milk samples were obtained from healthy female animals at local farm
near the Astana. Chemicals were purchased from Sigma-Aldrich Chemical Co.
All common chemicals and solvents used were of analytical grade.

Preparation of the milk to the detection of the various enzymatic
activities. Before treatment in the milk of domestic animals added 10 pM
ethylenediaminetetraacetic acid (EDTA) to bind heavy metals. For boiling fresh
milk is poured into the narrow conical tubes in a volume of 2 ml. Then, for further
determine of the enzymatic activity the tubes are placed in water bath with 35 °C
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temperature and kept for 10 min, then using the special reagents different activities
of XO are determined.

Method for determination of the intrinsic activity of xanthine oxidase (XO).
To determine the intrinsic activity of XO 200 pl aliquot of milk was mixed
with 700 pl 0.1 M sodium phosphate buffer containing 10 uM EDTA, 5 ul
phenylmethylsulfonylfluor (for inhibition of protease activity). To this mixture
was added 100 uM 10 mM hypoxanthine. The mixture was incubated at 30°C
for 10 min under aerobic conditions. The proteins in the mixture is precipitated
with trichloroacetic acid. After centrifugation, the amount of uric acid (under
the influence of XO converted hypoxanthine to uric acid) in the supernatant
was determined by measuring the absorbance of the reaction mixture in a
spectrophotometer at 295 nm [9].

Method for the determination of nitrate- and nitrite-reducing activity of XO.
Nitrate-reducing activity of XO determined by the disappearance of the added
nitrate (NO,) or by the appearance of nitrite (NO,) in the reaction medium. Nitrite-
reducing activity of XO is determined by the disappearance of the nitrite to the
reaction medium or by the appearance of nitric oxide (NO) [9, 10].

Detection of the products of nitrate- and nitrite reduction. NO effectively
reacts with L-cysteine or reduced glutathione (GSH) at pH 7.0 and 7.4, to form
orange-pink products of S-nitrosocysteine (CySNO) or S-nitrosoglutathione
(GSNO). These products exhibited a peak absorbance at around 340 and
540 nm [11].

For NO determination sheep milk mixed in the ratio of 1:1 with 0.2 M
chlorinated phosphate buffer (PBS), pH 6.5, containing 10mM NEM, 2.5 mM
EDTAT[12], 0.2 mM Na,MoO, or Na,WO,and 0.1 mM cysteine. After incubation
in 15 minutes at a temperature of 36 °C the milk proteins were precipitated by
diluted acetic acid added to the reaction mixture until pH 4.0. After centrifugation
in the supernatant absorbance at 340 nm and 540 nm were measured.

Statistical analysis. All determinations were conducted in triplicate or more
and all results were calculated as mean + standard deviation (SD). In this study
statistical analysis was performed using BioStat.

Results and discussion

Proposed mechanisms of milk XO activation. As mentioned above, milk XO
in exists in molybdenum-free form and it is localized in the inner layer of MFGM.
Therefore, the activation of milk XO requires the incorporation of exogenous
molybdenum into its active center. It generally known that XO belongs to heat-
stable enzymes — it remain active at 75-80 °C temperature in several minutes [9].
However, at this temperature, the enzyme molecules undergo partial reversible
denaturation. Therefore, one of possible ways for the availability of XO molecules
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for exogenous molybdenum is the disintegration of milk fat globule membranes
and partial denaturation of enzyme molecules. Thus, during the heat treatment:
a) excess of exogenous phospholipids disintegrate the structure of MFGM and
b) enzyme molecules denatured partially and their active center became available
for exogenous cysteine, molybdenum, hypoxanthine and nitrate or nitrite. Cysteine
not only protects SH-groups of Mo-co against oxidation but also promotes the
binding of molybdenum to the cofactor.

Detection of the products of nitrate- and nitrite reduction by XO in heat
treated sheep fresh milk. it is found that animal XO converts NO,” and NO,  to
physiologically important gas — nitric oxide (NO). It is known that NADH is
one of potential physiological electron donors for XO and it also has absorbance
at 340 nm (reduced NADH exhibits strong UV absorption at 340 nm whilst the
oxidized form has virtually no absorption at this wavelength). Therefore, to avoid
mutual interference between the optical density of NADH and CysNO at 340 nm,
instead of NADH we used hypoxanthine as an electron donor for NaR and NiR
activities of milk XO.

It was demonstrated that heat treatment (80°C, 10 min) of homogeny XO
resulted in the release of molybdenum cofactor (Mo-co) from the active center
of denatured enzyme molecule. During the heat treatment of XO ascorbic acid
was the potential protector against the oxidation of released Mo-co. However, in
the absence of ascorbic acid it quickly inactivated by oxygen (even in anaerobic
conditions) [9]. Later we showed that glutathione and cysteine were the more
powerful protectors for isolated Mo-co [13]. However ascorbic acid decomposes
S-nitrosocysteine [14] and, therefore, we used L-cysteine as the protector against
the oxidation of the cofactor in the active center of XO localized in MFGM. Thus,
in our experiments L-cysteine was used for double purposes: as the protector
of enzyme Mo-co against the oxidation during heat treatment of milk and as a
reagent for S-nitrosothiol formation. For construction of calibration curve we
used nitroprusside as a donor of NO. Increasing concentrations of nitroprusside
from 10 nM to 1.0 eM mixed with constant 0.1 mM concentration of cysteine
in milk serum. Micromolar concentrations of nitroprusside release Nano molar
concentrations of NO [15].

For many years tungsten was considered to be a biological antagonist
of molybdenum and was used for study of the properties and functions of
molybdenum in Mo-enzymes. This was due to the fact that tungsten is able to
replace molybdenum in Mo-enzymes, forming catalytically inactive analogs [3].
Therefore, to make sure that it is the molybdenum enzyme that catalyzes the
formation of NO, instead of molybdenum we incubated the milk in the presence
of tungsten.
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Table 1 — Formation of CySNO in fresh sheep milk after heat treatment in the
presence of cysteine and molybdenum or tungsten (n=3, +SD) [9]

Treatments Substrate in Absorbance, nm | Amount of CySNO,
of the milk reaction mixture
nM/0.1 ml/min

Control — PBS only NO,- 340 0.0
without milk 540 0.0
NO,- 340 0.0
540 0.0

Control — milk NO,- 340 2.7+£0.3
without heat 540 0.0

freatment NO,- 340 58202
540 0.0

Heating + Na,MoO, NO,- 340 12.6 £0.8

at 80°C, 7 min

540 nm 32+0.2

NO,- 340 nm 355+35

540 nm 73+1.3
Heating +Na,WO, NO,- 340 nm 0.0
at 80°C, 7 min 540 nm 0.0
NO,- 340 nm 0.0
540 nm 0.0
Heating of milk NO,- 340 nm 0.0
without MoO,~ 540 nm 0.0
or WO, NO,- 340 v 0.0
540 nm 0.0

Thus, the results obtained (Table 1) convincingly show that the heat treatment
of fresh sheep milk in the presence of exogenous molybdenum actually activates
XO and the enzyme becomes capable of converting nitrate and nitrite to nitric
oxide. However, when nitrates were used as a substrate NO formation was very
low. At the same time, using nitrites as substrate resulted in 10 times higher amount
of formed NO (i.e. CySNO) in comparison with nitrate substrates. The levels of
CysNO determined by absorbance at 340 and 540 nm were completely different.
It is likely that this was due to the difference in the sensitivity of the absorption
at the ultraviolet and visible wavelengths of the spectrophotometer.
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Conclusion

The results obtained may be important in the cleaning of animal milk
contaminated with nitrates or nitrites. Thus, our results suggest the possible use
of XO activation by heat treatment to remove nitrates from milk. Fresh sheep’s
milk is consumed after heat treatment.

The work was performed within the project Ne 1253/GF4: «The study of the
stimulation of xanthine oxidase for the conversion of toxic nitrates and nitrites to
useful nitric oxide in the fresh camel, mare, sheep and goat milk» of Ministry of
Education and science of the Republic of Kazakhstan.
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Martepman 20.12.21 Gacmara TycTi.

CYTTIH KCAHTHUHOKCHUJA3ACBIMEH HUTPATTAP
MEH HUTPUTTEPII KAJIIIBIHA KEJTIPY

Kaszipei yakeimma kopwiazan opmansl HUMPAmMmapmeH 1acmay
anemoezi yiKker npobiema 6oavin mabwiiaovl. Kopuiazan opmaoa, coHoali-
aK adam MeH HCaHyapaap az3acblH0a MUKPOOP2AHUIMOeEpP HUMpammapovl
HUmMpummepee auHaIoblpa anaobvl.

Lucmeun men MoaubOeHHiy KamulCybiMeH MepMUsIblK 0HOeyMeH
bencenodipineen Koul CymiHiH KCAHMUHOKCUOA3ACHL HUMPAMMbl NeH
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Humpummi, azom oxcudine (NO) azatimyza xabinemmi. L-yucmeun Koc
MaxKcamma Kon0ausliobl: Cymmi mepMusivlK oH0ey Ke3inoe (pepmenmmin
momul2yoan Hencendi OpmanbleblHbll KOP2ayublCbl HCOHE S-HUMPO30MUOIL
mysyee peazenm peminoe. IK302eHOIK NeYUMUHHIY KAMbLCYbIMEH
cymmi mepmusanvik oyoey NR ocone NIR xo ocone CysNO mysiny
bencendinicin apmmulposl. HomuoicecinOoe mepmusinvlk 6HOey Kesinoe:
a) 3K302eH0IK hocghonunuomepoiy apmeik MoaUEDT CY MEMPAHATAPLIHBIY
mail enobyranapuvin 6y3aovl, 0) hepmenm MonieKyiaLapsl iwinapa
OeHamypayusAIanadvl HeoHe 01apobly DenceHOi opmanvlabl IK302eHOIK
yucmeut, MoaubOeH, UNOKCAHMUH JICOHe HUMpam/ HUmMpum yulin Ko
arcemimoi bonaowl. Lucmeun MO-CO SH mobwin momvi2yoarn Kopaan Kana
KOUMail, COHbIMEH Kamap MOIuOOeHHIy KOpakmopmeH OAallIaHbICYbIHA
bIKNnan emeoi.

Kinmmi co30ep: cym, kcanmunokcuoasa, NO, NO’-, NO*, CysNO,
MonuboeH, sonvhpam.

*4. Myxamedoicanosa', 3. Anukynog’

2 EBpasuiickuii HallmoHaNbHbBIN yHUBepcuTeT umenu JI. H. T'ymuiena,
Pecny6imka Kazaxcran, r. Hyp-Cynran.

Marepuan noctynuin B pegakuuio 20.12.21.

BOCCTAHOBJIEHUE HUTPATOB 1 HUTPUTOB
KCAHTHHOKCHUIA30M CBEKETO MOJIOKA

B nacmoswee epems sazpsaszuenue okpycaouyeli cpeobl HUMpamamu
seemcs 60160l npoodaeMoll 8 Mupe. B okpyscaroweii cpede, a maxoice 6
Op2anuzMe 4en08eKa U HCUBOMHBIX MUKPOOPLAHUZMbL MOV NPESPAaANb
HUMpamsl @ HUMpPUMbL.

Kcanmunokcuoasza oseubeco mMonoka, akmuupo8aHHO20
mepmuyeckol o6pabomKoll 8 NPUCYMCMEUY YUCmeuHa u MoauboeHd
CnocobHa 80CCMANABIUBAMBCA HUMPAM U HUMPUM, a Oalee 8
okcuo aszoma (NO). L-yucmeur ucnonb308aics 01s Cledyrouux: 8
Kayecmee 3auWumHuKa aKmueHo20 YeHmpa (epmenma om OKucieHus
npu mepmuueckou 0opabomke MOIOKA U 6 Kauecmee peazenma O
obpazosanus S-numpozomuona. Tepmuueckas obpabomrka mMoaoxka 6
NPUCYMCMBUU IK302EHHO20 JeYUumuna yeeauuusaia akmuernocms NR u
NIR obpasosanusn XO u CysNO. Pezynomamei noxaszanu, 4mo 80 epems
mepmuyeckol oopabomku.: a) uzdbIMOK IK302eHHbIX Pochoaunudos
paspywaem cmpykmypy MMIKT, 6) monekynvl ¢pepmenma uacmuyro
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OeHAMYPUPYIOMCcsl, U UX AKMUBHbILL YeHMP CMAHOBUMCSE O0CHYNHbIM OJis
9K302EHHO2O0 YUCHEUHA, MOTUOOEHA, 2UNOKCAHMUHA U HUMPAma HUmpuma.
Lucmeun ne monvko 3awuwaem SH-epynnet Mo-co om oxucnenus, Ho
makoice cnocobcmayem ce:A3bl8AHUI0 MOAUOOEHA ¢ KOPAKMOPOM.

Knwouesvie cnosa: moaoxo, kcanmunokcuoaza, NO, NO*, NO?,
CysNO, monuboeH, gonvgpam.
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rnPon3BoLCcTBO BUOAN3EIIbHOIO TOIITUBA
N3 OTPABOTAHHOI'O PACTUTEJIbHOIO MACJIA

Ha ceco0nawnuil denv 6uoousenbHomMy moniugy yoensiemcs
00bUOe BHUMAHUE KAK 3AMEHUMEN0 HeQMAHO20 OU3ETbHO20 MONIUEA
us-3a e2o sKoaoeuveckux npeumyuecms. OOHAKO UCNONb30GAHUE
YUCMBIX PACTIUMETbHBIX MACE] He MOJIbKO HepeHmAabenbHo, HO U
3aHUMaenm mMecmo 015 NPou3eo0Ccmed npoOyKmos NUManus, nO3MOMY
YenecooOpasHO UCNOIB3068AMb OMPAOOMAHHOE PACTIUMENTLHOE MACTO.
Memanon onacnoe u moxcuunoe sewecmeo, obradarujee 8blCoOKol
noHcapo- U 63PblBOONACHOCHBIO, NOIMOMY Cledyem Ucciedo8ams
B03MOICHOCTU NPUMEHEHUS IMAHONA 8 PeaKyull nepesmepupurayuu.
IIposedero MHOdCECMBO UCCIEO08AHUI, NOKAZLIBAIOWUX BIUAHUE
PA3TUYHBIX KAMATU3AMOPOs8 Ha Npoyecc nepepadomxu ompabomaHHo2o
pacmumenvHo2o macada. OCHOBHbIE KAK 20MO2EHHbIE, MAK U 2eMePO2eHHbIE
Kamanuzamopvl MAaionpUMeHUMbl 8C1e0Cmaue CUIbHO20 OMbLICHUS.
npooykmoe peaxyuu. I omozenHvle KUCIOMHbIE KAMATU3aAmopbl mpeoyom
ouucmKy npooyKmos peakyuu om xamaiuzamopa. Hauborvurezo
SHUMAHUS 3ACTYHCUBAIOT 2eMEPO2EHHbIe KUCTOMHble Kamanuzamopbl. K ux
NPeUMYIEeCcmeam MONHCHO OMHECHL HeYYBCMEUMETbHOCHb K COOEPICAHUIO
CBODOOHBIX JHCUPHBIX KUCTIONM, 0OHOBPEMEHHOE NPOMEKAHUe PeaKyull
amepupurayuu u nepesmepudurayu, 1eckoe omoeneHue Kamaau3amopda,
NeSKYI0 pezeHepayuro Kamaiuzamopa u MeHbulyio KOPppO3UOHHYIO
akmueHocmy. IlepcnekmueHvimMu maxaice A6IAOMCA (hepMeHmamueHble.
Paccmompenro enusnue yismpasgyKkogoco u MUKpOBOIHOB020 U3LYUEHUs
Ha npoyecc nepesmepugpuxayuu. OHu nosgonsiom 3¢p@dexmusnee
ocyujecmenims Macco- U menionepeHoc, Ho 3PpekmusHvl Tub Ha
HeDOIbUUX PeaKmopax, 6C1e0Cmeie Maoll 2yOuHbl NPOHUKHOBEHUS.

Knrouegvie cnosa: 6uoousens, ompabomarnHoe pacmumenbHoe Macio,
IMAHON, KAMATUZAMOP, NEPeIMePUPUKAYUSL.
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BBenenne

MupoBoe OECIOKOMCTBO 00 OXpaHE OKPY)KAIOLICH CPEeIbl M COXPAaHCHHUU
HEBO300HOBJISIEMBIX ITPUPOIHBIX PECYPCOB IMPHUBEIIO K PA3BUTHIO AJTbTCPHATHBHBIX
HCTOYHHMKOB SHEPTHH, OJTHIM U3 KOTOPBIX SIBJISICTCS — OMom3els. Ha ceroqHsmnHmiz
JICHb eMY YICJISCTCS OOJIBIIIOC BHIMAHHE KaK 3aMEHUTEITIO HEPTSIHOTO TU3CITBHOTO
TOILIMBA M3-32 €T0 KOJIOTUICCKUX MPEHUMYIIIECTB: UMEET 00JIee HU3KUI YPOBCHb
BBIOPOCOB 3arpSI3HSONINX BEIIECTB U ITOIIACTCSl OMOJIOTHYCCKOMY Pa3I0KECHUIO.
[To cpaBHEeHHIO ¢ HE(TIHBIM JAU3EIBHBIM TOIUIMBOM, OHOJM3ENh UMEET Oojiee
BBICOKO€ LIETAHOBOE YUCIIO, YEM JIN3ETbHOE TOIUIUBO, HE COAEPKUT apOMATUUECKUX
YIIIEBOAOPOAOB, cepbl U coaepxkut 10—11 % kuciaopona nmo macce [1].

Bonee 95 % mpouszBoAMMOro B MHpe OMOAM3EINS NMPOU3BOJIUTCS H3
MULIEBOT0 Macia, KOTOPOE JIETKO MOIYYUTh B CENbCKOM Xo3siicTBe [2]. OnHako
3eMJICTIONB30BAHKE ISl TIPOM3BOJICTBA MUIIIEBOTO Maciia JUisi OMOAU3EIEHOTO
TOIUIMBA KOHKYPHUPYET C 3eMJICH, UCIIOJIb3YEeMOM /ISl TPOU3BOJICTBA IPOAYKTOB
nuTanus. KpoMe TOro, IeHa MHIEBOI0 PACTUTEILHOTO MAacia OOBIYHO BBIIIC
4YeM JU3ENIbHOTO TOIUIUBA. Vcmonb30BaHue OTPabOTaAaHHOTO PACTHUTEIBHOTO
MacJia B KaueCTBE ChIPhS T OMOIM3EIIs CHIDKACT CTOMMOCTB €T0 MMPOU3BOJICTBA,
ITOCKOJIBKY 3aTPaThl Ha CHIPhE COCTABIISIIOT OOJIBIIYFO YaCTh OT OOIICH CTOUMOCTH
MPOU3BOJICTBA OMoM3eNs [3].

Bricokue Temneparypbl THITUYHBIE JJ1s1 POLIECCOB MPUTOTOBIICHUS MULIU U
BO/Ia U3 TIPOJTYKTOB YCKOPSIIOT MPOLIECC THAPOIIN3a TPUTIIUIIEPUIOB U YBETUUUBAIOT
coJepKaHuEe CBOOOIHBIX JKMPHBIX KHCIOT B Macie. Takxke JIUTEIbHOE
HCIOJIH30BAHUE PACTUTEIFHOIO Macia JUIsl MIPUTOTOBICHHS MHUINU MPUBOIUT K
€ro XMMUYECKUM U (PU3UKO-XUMHYCCKUM TIPEBPAICHUAM. VI3MEHSFOTCS BSI3KOCTb,
1IBET, TIOBEPXHOCTHOE HATSKEHUE, TOBBILIAETCS BEPOSITHOCTH OMbLIeHUS. Kpome
TOT0, OTPAOdOTaHHOE PACTUTEIHHOE MACIIO HYKIACTCS B OUUCTKE OT YACTHII ITHIITH.

Bce aTu (akTOpBI CO3MaF0T HEOOXOMUMOCTh M3YUYCHUS MPUMEHUMOCTH
KaTaJIU3aTOPOB, MCIOJIB3YEMbIX ISl IPOU3BOJICTBA OMOIU3EIISI U3 YUCTHIX
PaCTUTENBHBIX Macelsl JUIs TEXHOJOTHS MPUMEHSIMEeH oTpaboTaHHOE
pacTUTENbHOE MaCIo.

Marepuajibl 1 METOABI

Teopernueckuid aHalu3 HAy4YHOM JNUTEpaTypbl MO MPOU3BOJACTBY
OMOM3EIILHOTO TOIUIUBA U3 OTPabOTaHHOTO pacTHTENbHOTO Macia; Coop
1 00paboTKa aHAJTUTUYECKUX MATEPUANIOB MO CIUPTAM HCIOIb3YyEMBIM B
MIPOU3BOJICTBE OMOAM3EIsI, FOMOT'CHHBIX OCHOBHBIX M KHCJIOTHBIX KaTaJIN3aTOPOB,
FeTEPOTCHHBIX OCHOBHBIX M KHCIOTHBIX KaTaJlH3aTOPOB, (epMEHTHBIX
KaTaJIM3aToOPOB, YCKOPSIONIMX PEaKIuu dTepu(uKanuu U nepedTepudukanuu,
HEKaTAIMTHYECKUM METOJIaM MIPOU3BOJICTBA OUOIH3EIIS.

30

Becruuk Topaiirsipos ynusepcurera, ISSN 2710-3544 Cepus Xumuxo-b6uonocuueckas. Ne 4. 2021

Pe3yabTaThl U 00cy:KI1€HUE

buonuzens monydaroT myteMm nepesTepuUKaldK Macia CIHPTOM B
MIPUCYTCTBUU KaTtanuzaropa. Ilepearepudukanus — 3To peakuus JUNUAIa CO
CIIUPTOM. C 00pa30BaHUEM CIOXKHBIX A3PHUPOB ¥ TOOOYHOTO MPOYKTA, TIUIEPHUHA.
Crexuometpust peakuuu coctasiseT 3:1 cnupra k aunugaM. OJHaKo B Ha
MIPaKTHKE €r0 OOBIYHO YBETUUUBAIOT 10 12:1 1y1s yBeIM4eHHs BEIXO/Ia TPOIyKTa

MeraHou — u3-3a cBoel (PU3NIECKOT0 M XUMHYECKOH TIPUPO/IBI (TIOJISIPHBIN
CIIHPT C KOPOTKOH IIEeTIbI0) HanboJjee 4acTo MCIOIb3YeTCs IS IPOU3BOJICTBA
6nousens. OH JiemeBie 1 HepopearupoBaBIInii METaHOJI JIerde BOCCTAHOBUTb.

OHaKo METaHOJ OIAaCHOE M TOKCHYHOE BelllecTBaM, obianaioniee
BBICOKOH I0Kapo- M B3PHIBOONACHOCTHIO. BBHIy O0NbIION OMacHOCTH st
OpraHu3Ma M OKpY’Kalolled cpelsl, padoTa ¢ HUM JIOJDKHA OCYIIECTBIISATHCS
KBAIM(GUIMPOBAHHBIMU CHENHAINCTAMU B MPaBUIBHO 000PYIOBAaHHBIX
MIOMEILIEHUAX, UMEIOIUMHU CIEeIUaJIbHYI0 HOATOTOBKY IO IPOMBIIUICHHON
6e3onacHocTd. UTO HE MO3BOJISIET MPOU3BOAUTH OMOAM3EIb HAa MaJIBIX
MpeIIPUATHIX.

[TosToMy 3TaHOJI CTAHOBHUTCS Bce OoJiee MOIMYJSPHBIM CHIPbEM ISl
MIPOU3BOJACTBA OMOAM3ENsI. DTaHOI — BO30OHOBISIEMBI pecypc, MOTOMY
YTO MPOU3BOAMUTCS U3 CENbCKOXO3SHCTBEHHBIX pecypcoB. B momonHeHue k
MIOJTHOCTBIO arpoKyJIbTYpPHOH NPUPOE ITAHONA, JIUIIHUHN aTOM YIIepoJja HEMHOTO
YBEIMUUBACT TEIUIOCOAEPKAHNE M I[€TAHOBOE YMCJIO TOIIMBA. DTUIOBBIN
CJIOKHBIH >(pup, Npu ydeTe BHIOpocoB okcuaoB asora (NO ), okcuaa yriepoaa
(CO) n mroTHOCTH JbIMa, OKA3bIBAET MEHbIIEE HEraTUBHOE BO3/CHCTBHE Ha
OKPYKaIOIIYIO CpeIy MO CPaBHEHHUIO C METHIOBBIM 3¢upom [4]. Hakoner, erme
OJITHO Ba)KHOE MPEUMYIIECTBO B UCHOIB30BAHUU ITAHOJIA COCTOUT B TOM, UTO
STHIIOBBIE APUPBI UIMEIOT TEMIEPATYPhI HOMYTHEHHS M 3aCTHIBAHUS HIDKE, UEM Y
METHJIOBBIX, YTO yJIyUIlIaeT XOJIOJHBIN CTApT ABUraTelsl BHYyTPEHHET O CrOPaHusl.

Hanporus, 5TaHoJI HMEET TOT HEIOCTaTOK, YTO STHIIOBBIE d(QUPHI Oojee
CKJIOHHBI K OMOPa3/I0’KEHHIO U OCTaBILSIFOT OOJIBIIMHI YIIepOIHBIH ocTaToK. Taroke
€CTh IIPAKTUYECKHE TPYTHOCTH, CBSI3aHHBIE C IIPOU3BOCTBOM 3THIIOBBIX 3(DUPOB,
BBIXOJI OMO/AM3EIsI CHMXKAETCSl U3-32 OBICTPOrO OMBUICHHSI M PACTBOPUMOCTH
STUJIOBBIX 3(DUPOB B IIIHLIEPHUHE, KOTOPOE YBEIMUUBAETCS IIPH BEICOKOM MOJIBHOM
COOTHOIIICHUH MacIio/3TaHo [5].

XuMHYecKkne KaTajau3aTopbl nepesTepuduKaniy (OCHOBHBIE U KHCIIOTHBIE)
MOTyT OBITH TOMOTEHHBIMU WJIM T€TEepPOTCHHBIMU B 3aBUCHMOCTH OT HX
CIIOCOOHOCTH PaCTBOPSITHCSI B PEaKIIOHHON cMecH. Vcronb3yeMblii KaTaiu3aTop
OKa3bIBaeT OMPEAEIAIONIEe BIUIHIE Ha PEAKLIUIO, 3AMETHO MOBBIIIAs €€ CKOPOCTb.

I'oMoreHHO KaTamU3UPyeMBI dTAaHOJIU3 PACTUTENBHOIO Macia SIBIISETCS
00BEeKTOM OOJIBIIMHCTBA NCCIIEI0BAHN CHHTE3a STIIIOBBIX 2(pupoB. borbnmmHeTBO
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W3 HUX CBSI3aHBI C IPUMEHEHUEM FOMOTCHHBIX OCHOBHBIX KaTaJIH3aTOPOB, TOTAA
KaK KHCJIOTBI KaTaJU3aTOpbl PeAKo uccieayTes. [IpuuuHbl Takoro BeIOOpa —
BBICOKAsi aKTHBHOCTH OCHOBHBIX KaTaJIW3aTOPOB B MATKHUX YCIIOBHSIX PEaKLUH
1 BBICOKAsl KOHBEPCHsI TPUIIIMLIEPUIOB 32 KOPOTKOE BpeMsi peakiuu. Hanbomnee
YacTO MCHOJIB3YIOTCS THAPOKCHUIBI HATPHS U KaUs ¥ aJIKOKCHIBL. AJIKOKCHJIBI
JIOpOXKE M C HUMH CIIO)KHee paboTaTh, HO UX HCIIOJIb30BaHUE yMEHbLIAET
KOJIMYECTBO BOJIBI 00pa3yrolieiicss B peakuy dTAaHOIM3a U 00pa30BaHMs MbLa,
KOTOpoe cHmkaeT 3(dexkTuBHOCTS Mporecca [6].

Hcronp30BaHHE OCHOBHBIX KaTaJH3aTOPOB CTPOTO OTPAaHUYCHO MaciaMH
C HHU3KUM COJEp)KaHHEM CBOOOIHBIX XHPHBIX KHCIOT M BOJbl. KucimoTHbIe
KaTaJM3aTOPbl HEUYyBCTBUTEIBHBI K CBOOOIHBIM JKUPHBIM KHCJIOTAM U MOTYT
KaTaIN3UPOBATh KaK NepedTepH(YUKALIIIO TPUIITHLEPHIIOB, TAK U STEPUPHKALIHIO
CBOOO/IHBIX KUPHBIX KHCIIOT, YTO OYSHB BAXKHO IIPH IepepadoTKe OTPpabOTaHHBIX
pacTuTeNnbHbIX Macen. KUCIoTHBIe KaTaau3aTopbl 0ojiee arpecCHBHBI, MEHEe
3¢ (GEeKTUBHBI U MEHee TpeOOBaTeIbHBI K Ka4eCTBY CBHIPbs, YeM OCHOBHBIC
KaTanu3aropbl. Hanbosee 4acTo nerosb3yeMbIMU KHCIIOTHBIMH KaTaIn3aTopaMy
SIBJISIFOTCSI CEPHASI ¥ COJISTHASI KUCIIOTBI,  TAKKE OPraHUYeCKHe CYIb(OKUCIOTHI [ 7].

[Tpu McnoNb30BaHUHM TOMOTCHHBIX KaTaJIM3aTOPOB TJIULEPUH IMOCIE
pEaKIMU MOXKHO HCIIOJB30BATh TOJBKO ITOCIIE OYUTKH €r0 OT OCTATKOB CIIUPTA
U KaTajmu3aTopa

Kak OCHOBHOH, TaK M KHCJIOTHBIH KaTaJN3aTOPhI IepedTepUPUKALUH
HUMEIOT CBOM IPEUMYIIECTBa U HepocTaTku. CIe0BaTeNbHO, YTOObI N30eXaTh
npo0JieM, CBSI3aHHBIX C MCIOJIb30BAaHHUEM DTHX KaTalU3aTOPOB OTHEIbHO,
0COOCHHO TPOOJIEMBbl OMBIJICHHUS NPU KaTali3e OCHOBAaHHEM U MEIUIEHHOTO
BPEMEHHU PEaKklUUH B KHCIOTHO-KATAIU3UPYEMOil mepesTepu(uKaii MHOTHE
HCCIIEIOBATENN Pa3BUBAIOT IBYXCTYIICHYATYIO NepeaTepudukaimio. Ha mepsoi
CTaJMU HJICT dTepU(PUKALHSA CBOOOIHBIX XUPHBIX KHUCIOT, NPUCYTCTBYIOIIMX
B OTpaOOTaHHOM PACTHUTEIBHOM Macje, OHa BBINOJHIETCS C HCIIOJIb30BAaHUEM
KUCJIOTHOTO KaTaJIM3aTOPa IO CHIXKEHHS COJICPIKAHMUS CBOOOHBIX JKUPHBIX KHCIIOT
10 ypoBHs MeHee 1 %. Ha Bropom 3tarne nepestepuukanist moy4eHHOTo Macia
OCYIIECTBIISICTCS] ¢ UCIONB30BaHUEM LICIIOYHOrO Karanusaropa. HecMoTps Ha
NPEUMYILIECTBA IBYXCTYIIEHYATBII METOJ CTAJIKUBACTCA C IPOOJIEMON yIaIeH s
KaTaju3aTropa Ha 000ouX dTanax. s oTaeIeHHs TOMOT€HHBIX KaTaln3aTopoB U
JIPYTUX MIPOAYKTOB OT OMOAN3EIH TPeOyeTcs 00IBIIOE KOIMIECTBO BOAKI [8]. OTH
CTOYHBIC BOJIBI B 3HAYHUTEIBHON CTENEHH MOXKET IOBIHATH Ha pH okpysxaronieit
cpenpl, Tae oHa copackiBaetcs. [IpobieMy MOXKHO PEIIUTh Ty TeM HeHTpai3auy
KHCJIOTHOT'O KaTallM3aTopa, HCIIOJIb3Y s JOTOIHUTEIbHBIC KOJNYECTBA IIEJI0YHOrO
karanmusaropa [9].
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Cepbe3HbIM HEJOCTATKOM TOMOTEHHBIX KaTalM3aTOPOB SIBISETCS
HEOOXOMMOCTh OTJIENICHHUs] UX OT MPOJYKTOB PEaKIMH, YTO MOBHIIMIACT U 0e3
TOro OOJBIIYIO CTOMMOCTh Onom3esst. [Jist pelieHus 3Toil mpodaeMbl Be Iy TCs
HCCIIeIOBAHHUS TI0 pa3paboTKe IeTepOreHHbIX KaTallu3aTOPOB.

Ha ceroausiiauii eHb pa3padoTaHO MHOXKECTBO IEIOYHBIX T€TEPOreHHbIX
KaTaJlM3aTopoB, 0OJbIIOE BHUMAHUE MPHUBICKIN OKCHJIbI HIETOYHO3EMETbHBIX
METAJIIOB U3-32 UX OTHOCUTENBEHO BHICOKOH OCHOBHOCTH, HU3KOH PACTBOPUMOCTH,
U TeM YTO OHH MOTYT CHHTE3HUPOBATHCS U3 JICUIEBBIX MCTOYHHKOB, TAKUX KaK
M3BECTHSIK U THIPOKCHT Kasbiinsi. Ho CBOOOIHBIE )KUPHBIE KUCIOTBI, C OOJIBIIOM
KOJIMYECTBE COJICPIKAIIUECs B OTPAOOTAHHOM PACTUTENILHOM MACie OTPABIISIIOT
OCHOBHbIE KAaTaJIU3aTOPBI, CYIIECTBEHHO CHMUYKAs BHIXO]] (UPOB.

[TosToMy B HACTOSIII[EE BPEMSI HCCIICI0BAHUS OMOAN3EIs COCPEOTOUCHBI Ha
H3yUYCHUU HOBBIX U YCTOMYMBBIX TBEPABIX KUCIOTHBIX KATAIH3aTOPOB PEAKIMU
nepesrepudukanuu. K npermMyiectsaM TBEPIOr0 KUCIOTHOTO KaTalu3aTopa
MOXKHO OTHECTH UX HEYYBCTBUTEIBHOCTH K COJIEPKAHHIO CBOOOIHBIX
JKUPHBIX KUCJIOT, OJJHOBPEMEHHOE MPOTEKAaHUE peakiuii sTepudukanuu u
nepesTepuUKaIMH, JIETKOE OT/ICIICHUE KAaTalunu3aTopa, JErKYl0 PereHepaluio
KaTaM3aTopa U MEHbBIIYI0 KOPPO3HOHHYIO AKTUBHOCTb.

BbUI0 MPOBEIEHO HECKOIBKO HCCIISOBAHUIA 10 MCIOJIh30BAHHIO OKCHJIA
uupkoHus. (ZrO,) B KayecTBe TBEPAOrO KMCIOTHOIO KaTauu3aTopa s
nepesTepuUKAUU Pa3InIHOTO ChIPhSI U3-32 €r0 CHIBHON MOBEPXHOCTHOMN
KUCIOTHOCTH. CBOUCTBO KUCIOTHOCTH MOXKET JIaske OBbITh YCHIJICHO MOKPBITHEM
€ro MOBEPXHOCTH CYJIb(haT-HOHAMH. ITO MOKHO C/IEJIaTh IyTeM MPonuTKH ZrO,
KHCJIOTHBIM PacTBOPOM, TaKMM Kak cepHas kucnora (H,SO,) [10].

Taxoxe u quokcun Tutana (Ti02) mpuBiIek BHUMaHUE CBOMMH KUCIOTHBIMA
CBOWCTBaMH, KOTOPbIE MOXKHO YCHJIMTh 3aKPEIUICHHEM Ha MOBEPXHOCTH
cynbhaTtoB. OH 1MoKa3aa OTIUIHYIO POU3BOUTEILHOCTD P HCIOIb30BAHUN
C JIFOOBIM HCTOYHUKOM TpUTIHIEeprIoB [11].

BakHBIM TPEUMYIIECTBOM TeTePOreHHBIX KAaTalM3aTOPOB SIBISETCS,
BO3MOXKHOCTB JIETKO# pereHepalyy Karain3aropa 0e3 CHIKSHUS KX aKTUBHOCTH.
Ona B OyayuieM CMOXeT 00eCleYnTh OCHOBY /Ui HEMPEPBIBHBIX CUHTE30B
STHIIOBBIX APUPOB KUPHBIX KHCIIOT.

Oskupaercst 4To0 B OyJylieM MIHPOKOE PaCIpOCTpaHEHUE MOTYUHUT
(epMeHTATHBHBIN KaTAIMTHYSCKUN mpoliecc. B He B kadecTBe KaTaiau3aropa
HCIIOJB3YIOT JIUMA3bl. Pasjienenne u ounucTKa MpoAyKTOB IPOU3BOJICTBA OHO 3L
[IPOCTBI M3-32 OTCYTCTBUS TOOOYHOTO MPOAYKTA - Mbl1a. KpoMe Toro, n3BecTHO,
YTO OMOKATAT3ATOPBI IIPUMEHUMBI JUIs IIPOM3BO/ICTBA OMON3EIBHOTO TOILIMBA U3
0TpabOTaHHOTO Maciia COJIEPIKAIIETO OOJIBIIOE KOTUISCTBO CBOOOIHBIX IKUPHBIX
KHCIIOT, TOCKOJIbKY (epPMEHThI 00J1a/Ial0T CIOCOOHOCTHIO MPEBpAIIaTh Kak
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TPUTIMLEPU/IBL, TAK U CBOOOJIHBIE XHUPHBIE KUCIOTHI B 3(DUPBI KUPHBIX KHCIIOT.
Hecko1pk0 KOMMEPUYECKHUX M TA00PaTOPHO CHHTE3NPOBAHHBIX OMOKATAIN3aTOPOB,
takue kak Novozym 435, LipozymeTL IM, Candida antarctica u Pseudomonas
cepacia, y)Xe HCCJIEJOBAaHbl KaK KaTaJnu3aTOpbl MPOU3BOJCTBA OMOAM3EINs.
[12]. OgHako GepMeHTH MOKa HE MONYYWIH IIHPOKOTO PACIpOCTPaHCHHS
B MPOMBIIUIEHHBIX MPOIleccax IMPOU3BOJCTBA OMOAN3ENS U3-32 UX BBICOKOU
CTOMMOCTH U 00JIee AIUTEIHHOTO BPEMEHH PEAKIINH 110 CPABHEHHIO C KUCIOTHBIM
1 OCHOBHBIM KaTaJIH30M

OraHoMN3 O0TPadOTAHHOTO PACTUTENHHOTO Macjia MOXKHO MPOBOANTH U
6e3 karanuzatopa. st 3Toro Tpedyercsi BBICOKHE AABICHUE W TEMIIEpaTypa,
Yaimie BCEro BBINIE KPUTHYECKOH Touka 3TaHona (243 °C, 6,4 MIla). B
CBEPXKPUTHYECKOM COCTOSHHM PEaKIIMOHHAs CMECh CTAHOBUTCS €IUHOMN
TOMOTEHHOW (ha30i, 4TO yCKOPSET CKOPOCTh peaknuu. [IpeumymecTBamu
HEKaTaJINTHYECKOTO 3TaHOJIN3a SIBIISTIOTCS — BBICOKAsI CKOPOCTh PEAKIIMH, TIPOCTOE
paszieneHre u OYUCTKa MPOIYKTOB PEaKIMu, OTCYTCTBHE 00Pa30BAHMUS CTOUHBIX
BOJI ITPU OTAEICHUH KaTaJIN3aTopa N3 KOHEYHOTO POYKTa, YTO AETAET IPOIECcC
6osee sxostornuHbIM. OZHAKO BBICOKHE TEMIIEPATYPhI U AaBJIEHHE PUBOJIUT K
BBICOKHM KalUTAIBHBIM 3aTpaTaM Ha PEaKkTop U OOJIBIIOMY SHEPIonoTpedIeHHIO,
MI03TOMY HEKATAJIUTHYECKUH TPOIECC 10 CHX IOp HE MMEET MPOMBIIIICHHOTO
npumeHeHns [13].

JI1sl IOJTHOTH! KapTHHBI HEOOXOJMMO YIOMSIHYTh U O YJIbTPa3ByKOBOM U
MHUKPOBOJHOBOM BO3JICHCTBHSX. DHEPTUs yIbTPa3ByKa MOMOTAET yJyUIINTh
MMOBEPXHOCTH pasjeia >KUIKOCTb-KUJKOCTh 33 CUET AMYJIbIHPOBAHUS U
COKPATHUTh BpEeMs peakiuu B 5—6 pa3 M0 CPaBHEHUIO C OOBIYHBIM NPOIECCOM
[14]. MUKpOBOJIHOBOE HU3ITyUCHNE MOXKET U3MEHATh MArHUTHOE T10JI€ CIIUPTOB, B
Ppe3yJIbTaTe 4ero BpallaTeIbHOE ABIKEHNE MOJIEKY T YCKOPSIETCS, U TeHEpUpYeTCs
Teruto. [ J1aBHBIA HEAOCTATOK WJIM OTPAHWYCHHEM MHKPOBOJIHOBOTO HarpeBa
SIBIISIETCSL €70 Majasi, B HECKOJIBKO MUJUIMMETPOB, TITyOMHA MPOHMKHOBEHHUS.
OCHOBHBIM HEIOCTATKOM TAKOTO YCKOPEHUSI ITPOLIECCa MOXKET OBITH OrpaHNYCHHE
o0BeMa peakTopa n3-3a riIyOnHbI IPOHUKHOBEHHUSI MUKPOBOJIH 1 yIIbTPa3BYKOBBIX
BoJMH. Ho MX BCe paBHO MOXHO PEKOMEH/O0BATh JJIs MAJOTOHHAXKHOTO
MPOU3BOICTBA Omom3ens [15].

BriBoabl

BroausensHOe TOMMBO — 3T0 HanboJIee MePCHEKTUBHBIA HCTOYHHUK 3€JICHON
sHepruu. Benencrsue Masoil crabuiabHOCTH OMOU3EIs, eT0 IPOU3BOACTBO OoJiee
MIPAaKTHYHBIM Oy/IE€T BECTH HA MAJIBIX MPEAIIPUATHAX, HEAAIEKO OT MECTa COBITA.
[Tpon3BoACTBO OMOAN3EIBFHOTO TOIUIMBA C UCIIOJIB30BAHMEM 3TAaHOJIA SIBIISETCS
HanboJee MoAXOIAMEeH TEXHOIOTUEH sl MPON3BOJACTBA [UISi MAJIOTOHHAKHBIX
npon3BoacTB. [IpuMenenne oTpaboTaHHOTO MacIa BMECTE C 3TAHOIOM, KOTOPBIH
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TAKKE MOXKET IMPOU3BOJMTHCS U3 OTXOJOB, IIO3BOJIUT CHU3HUTH IKOJIOTHUECKYIO
Harpy3Ky Ha OKPY>KaroLIyro Cpesy.

I'maBHO#! mpoOiemMoil nepepabOoTKH OTPabOTaAaHHOTO Macia sBIseTCs
HEOOXOJUMOCTb €r0 OYMCTKH U IMoA0O0pa KaTalu3aTopa HEU4yBCTBUTEIBHOTO K
CBOOO/IHBIM KHPHBIM KUCIIOTaM.

st peakumu nepestepudukanin pa3padboTaHO MHOXKECTBO KaTAJIM3aTOPOB,
CpeaH KOTOPBIX Ul mepepaboTKu OTpabOTaHHOIro Macia JIyylle MOAXOMIST
reTeporeHHble KHCIOTHBIE KaTalu3aTophl. Takxke, clieayeT HaOIo0aTh 3a
paspabotkamu B chepe hepMEHTATHBHBIX KaTaIH3aTOPOB, KOTOPHIE OBICTPO
pa3sBUBAIOTCA, U NIPU CHIDKEHHH CTOUMOCTH CMOTYT CTaTh PEHTA0EIbHBIMH
HapaBHE C JIPYTUMH KaTajlH3aTOpaMu.

[Tporecc MOKHO BECTH KaK B OIHY CTAIHMIO, TaK U B JIBE, MEXKY KOTOPBIMH,
YIAISATh YacTh INIMLEPHHA, CIBHIas TOYKY PABHOBECHS B CTOPOHY IPOTYKTOB
peakuu.

J171s1 MaJIOTOHHAXKHBIX IIPOU3BOJICTB, BO3MOXKHO IPHMEHEHHUE YIIbTPAa3BYKOBBIX
1 MHUKPOBOJIHOBBIX M3ITy4CHHI.

JanpHelimee pa3BUTHE Mpolecca NPOU3BOJACTBA OHoau3ens OyneT
CKOHIICHTPHPOBAHO Ha IOJTydeHHe Oolree MpocToi, 3 (HheKTHBHOM, peHTabeIbHON
1 9KOJIOTHYECKH YUCTOU TEXHOJIOTHH.
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OCIMJIIK MAHM KAJIBIKTAPBIHAH BUOJWU3EJb OTBIH OHIPY

byeinei mayoa buoouszenv Kopwiazam opmasa nauddacsl yuli
MYHatl Ou3enbin aimMacmelpamulih Kypai peminoe Ken Koeuin 06.101.
Jecenmen, maza ecimoix MailblH NAUOALAHY MeK MULMCI3 2aHa emec,
COHbIMEH Kamap azvlK-myaiK eHOIpIci YWiH OpbIH anaovl, COHObIKMAH
KanowlK 6CiMOIK MAllblH NAuoalanaan xoH. Memanon epm dcone
JACAPBLBIC KAYNI dico2apbl Kayinmi dicone yavl 3am O01bin madwuliaobl,
COHOBIKMAH 3MAHOI0bI MPAHCIMEPUDUKAYUSL PeAKYUACLIHOA KOIOAH)
MyMKiHOi2iH 3epmmey Kepek. Ilatidaranviiean 6cimMOiK MAaulblH
oyoeyze opmypai Kamanusamopaapovly ocepin Kopcememin KOnmezeH
sepmmeynep ocypeizindi. Heeizei, 6ipmexmi Oe, cemepocenoi Oe
Kamaiuzamopiap peaxyus oHiMOepiniy Kammovl cabblHOAHYbIHA
bauianvicmul az KOI0aHuLIaobl. Bipmexkmi KbluKbL10bIK Kamaniuzamopiap
Kamanuzamopoau peaxyusi oHimMoepin mazapmyosl Kadxcem emeoi.
T'emepocendi KblKbLI KAMaiu3amopaapuvl ey Kon nasap ayoapyed
aavvik. Onapoviy apmulKubLIbI2bL 60C MATl KbIUKBLIOAPbIHbIY KYPAMbIHA
ce3immanovikmel, Oip meszeinoe 3¢hupoeny dHcone mpancImepupurayusiay
PeaKyusaiapull, Kamaiuzamopovl oHa 0enyoi, Kamaiuzamopouvl
OHall peceHepayusnayobl HoHe KOppo3udad me3iMOLIIKmi Kammuouvl.
Depmenmamusmi 0e nepcnekmugansl. Tpancomepughuxayus npoyecine
VILMPAObIObICMBIK HCOHE MUKPOMOAKIHObL COyleleHy0IH acepi
Kapacmoipvinaovl. Onap macca men xHcovliy 6epyoi muimoipex scyzeze
acvipy2a MymKiHOIK Oepedi, b6ipak onap eHy mepeHOIciHIH a30bleblHA
OaLIAHbICMbL WASbIH PEAKMOPAApOd 2aHA MUIMOI.

Kinmmi ceszdep: 6uoousens, ocimOix mMatlblHblY KAAO0bI2bl, SMAHOI,
Kamanuzamop, mpancimepupurayus.
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PRODUCTION OF BIODIESEL FUEL
FROM WASTE VEGETABLE OIL

Today, biodiesel has received a lot of attention as a substitute for
petroleum diesel because of its environmental benefits. However, the use
of pure vegetable oils is not only unprofitable, but also takes up space for
food production, so it is advisable to use waste vegetable oil. Methanol is
a dangerous and toxic substance with a high fire and explosion hazard;
therefore, the possibility of using ethanol in the transesterification reaction
should be investigated. A lot of studies have been carried out showing
the effect of various catalysts on the processing of used vegetable oil.
Basic, both homogeneous and heterogeneous catalysts, are of little use
due to the strong saponification of the reaction products. Homogeneous
acid catalysts require purification of the reaction products from the
catalyst. Heterogeneous acid catalysts deserve the greatest attention.
Their advantages include insensitivity to the content of free fatty acids,
simultaneous esterification and transesterification reactions, easy catalyst
separation, easy catalyst regeneration, and lower corrosivity. Enzymatic
are also promising. The influence of ultrasonic and microwave radiation
on the transesterification process is considered. They make it possible to
carry out mass and heat transfer more efficiently, but they are effective
only in small reactors, due to the small depth of penetration.

Keywords: biodiesel, waste vegetable oil, ethanol, catalyst,
transesterification.
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ASPECTS OF ENDOGENOUS REGULATION
OF PLANT GROWTH

The article is devoted to the aspects of the use of hormonal
preparations in agricultural crop production. Plant growth processes are
largely determined by internal factors among which hormonal regulation
occupies the main place. The study of plant growth patterns is of great
importance for the development of methods of modeling, programming
and forecasting the yield of agricultural plants. Growth regulators of
hormonal nature have shown their effectiveness in solving many problems:
in cultivation of various agricultural and technical crops, for example, to
increase plant resistance to stress factors of different nature, induction
of plant defenses, sexualization, flowering, acceleration of fruit ripening,
increase of valuable substances content, induction of root formation,
increase of mechanical strength of tissues and most importantly increase the
yield characteristics of cultivated crops. However, there is still no developed
theory of directed synthesis of growth regulators of hormonal nature. The
deciphering of the mechanisms of action of endogenous growth regulators
is the most important task of biotechnological science. Its solution will
significantly expand the opportunities for controlling plant ontogenesis
and the formation of their qualitative and productive indicators, which is
necessary for increasing the efficiency of agricultural production.

Keywords: hormonal preparations, growth regulators, ontogenesis,
mechanisms of action, efficiency.

Introduction

Plant growth processes are largely determined by internal factors among

which genetic and hormonal regulation occupies the main place. The action of two
types of regulation on the plant growth is carried out both separately and jointly
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causing numerous growth effects and switchings which form the basis of temporal
and structural transformation of morphogenesis. In this regard, deciphering the
mechanisms of action of endogenous regulators is now the most important task of
the entire biological science. It provides powerful opportunities to control plant
ontogenesis and crop yield formation by crops [1].

Materials and methods

Close to the first, basic, genetic level of regulation of plant ontogenesis,
growth and development, there is a second, hormonal level, which is largely
controlled by the first one. Formation of phytohormones, their dynamics and
ratio, inactivation and degradation in plant organism have a great influence on the
indicators of their growth and development processes: intensity, scale, orientation,
localization as well as on the structure and quality of all morphogenetic effects
[2]. Natural plant growth regulators — phytohormones (auxins, gibberellins,
cytokinins, ethylene and abscisic acid) — have not been economically significant.
Their production and application at the current stage of science and production
development proved to be ineffective.

However, the idea of using these compounds as endogenous regulators
eventually led to the mass search, synthesis and application of synthetic drugs
of similar action [3]. The most famous are the so-called retardants — drugs that
block the synthesis of gibberellins and inhibit plant growth. Most of them belong
to the group of ethylene producers and are widely used to increase the resistance
of wheat, rye and other crops to lodging. Natural and synthetic regulators of plant
growth and development are also used to enhance or weaken the expression of the
main properties of plants in ontogenesis, to accelerate or slow down the growth
and development of plants, to ensure a uniform maturation of the crop, to improve
its marketable qualities and, most importantly, to increase the resistance of plants
to environmental stress factors [4].

The effect of synthetic regulators is realized by changing the endogenous
level of natural phytohormones, which makes it possible to shift the growth and
development of plants in the desired direction and to the desired extent [5].

From the practical point of view, L. J. Nickell’s definition of plant growth
regulators as natural or synthetic chemicals used to treat plants in order to change
their vital processes or structure to improve their quality, increase the yield or
facilitate harvesting should be considered the most accurate [6]. To this we should
add the most important property of growth regulators — to cause the corresponding
effects in extremely small doses, which is of great ecological importance, as well
as the ability of some of them to protect plants and crops from environmental
stresses and pathogens.
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L. J. Nickell objectively notes that at present the attitude to the use of
plant growth regulators varies in many countries from stubborn conservatism to
unrestrained enthusiasm. The scale of their production and application today is
inferior to that of herbicides. However, in the coming years investment in this
branch of agronomic chemistry will increase rapidly, it will become the most
intensively developed.

About 5 thousand compounds of chemical, microbial and plant origin
possessing regulatory effect have already been created and studied to a greater or
lesser extent. However, only about 50 preparations are used in the world practice
so far, and in our country even less [2].

Lack of well-developed theory of directed synthesis of biologically active
compounds and especially plant growth regulators leads to huge non-productive
losses in their creation. According to generalized data, one out of 5-10 thousand
preparations (less frequently more) turns out to be biologically, ecologically and
economically efficient. The search and synthesis of new regulators of plant growth
and development in our country is particularly lagging behind. The scale of this
important work is dozens of times inferior to the foreign ones. In the conditions
of increasing tension all over the world between the necessity of mass use of
chemically active substances in agriculture, including plant growth regulators,
and increasing danger of the consequences of their use for human health and
ecological purity of the environment it is very important to deploy the search for
nontoxic highly effective preparations and, first of all, for anti-stress action [7].

Results and discussion

The group of Kazakh preparations, providing increase of barley resistance to
drought and cereals resistance to low temperatures, under the common has been
created and mastered in production. It showed high efficiency. They showed high
efficiency.

The role of plant growth and development regulators has increased sharply
in recent years due to the widespread use of intensive cultivation technologies of
grain and other crops to increase yields and lodging resistance [8]. The retardant
effect of synthetic plant growth regulators on crops of wheat, rye, barley and other
cereals is used practically in all European countries. Many of the world’s largest
companies of various specialization, such as Shell ICI, Horst and others, have
deployed a large-scale search, synthesis, primary screening, testing and marketing
of chemical plant growth regulators due to the expected sharp increase in their
production volumes and expansion of application areas [2].

The economic profitability of the use of plant growth regulators has been
proved worldwide in treating rubber trees (increase in latex yield), sugarcane
(accelerates its ripening), onions and potatoes (accelerates their germination),
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various crop products during storage (their storability is improved), etc. Plant
growth and development regulators are also used for induction of root formation
of flowering, fruit ripening, sexualization, aging of plants, etc [1, 3, 9].

All this puts the problem of natural and synthetic regulators of plant growth
and development in a new way in scientific and practical terms. In Kazakhstan
and other countries, a target complex scientific and technical program «Creation
and widespread use of growth regulators ensuring increase in crop yields and
quality of agricultural products» has been developed and is being implemented.
In many scientific and educational institutions the synthesis of new regulators
of growth and development of plants, their screening studying in laboratory and
field conditions is conducted.

With the increase of ecological danger of the use of chemical means and the
growing concern of the public about it the urgent necessity to organize permanent
monitoring of the use of regulators of growth and development of plants has arisen.

The modern market offers a large number of commercial preparations of
phytohormones called growth regulators. These are also preparations of the
auxin group — plant growth regulators of indole nature. They have been widely
used for a long time to improve the rooting of cuttings of many crops, as well
as to improve their survival during transplantation, including seedlings and
sprouts; in foliar treatments, the preparations stimulate the development of the
plant root system [10]. Among the classical phytoregulators are also preparations
containing gibberellins. This class of phytohormones includes more than 60 organic
compounds, most of which are acids.

The action of gibberellins is based on the stimulation of cell division. Due to
the activation of the synthesis of nucleic acids and proteins under their action, the
growth of the stem is enhanced, flowering is accelerated, and the aging of leaves
and fruits is delayed [11].

These are retardants, the most studied group of growth regulators, which are
widely used on cereals, rapeseed and seed potatoes. The mechanism of action is
based on the ability to cause an antagonistic effect on the metabolism of gibberellin,
which leads to a decrease in the length of the stem, an increase in its diameter
and thickening of the walls. Plants become more resistant to mechanical stress,
to lodging. In the process of metabolism in plant tissues, ethylene is formed, a
natural phytohormone that regulates plant growth processes, activates maturation,
and takes part in the reaction of the plant organism to various stress factors.

These are analogs of the natural phytohormone-brassinosteroid, they are
plant growth and development regulators with a significant adaptogenic and anti-
stress effect. Brassionolides have been found to be related to the activation of the
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synthesis of other phytohormones in the plant — giberellins, cytokinins and auxins,
which are necessary for the growth and development of plants [11].

Conclusions

To understand the advantages and features of these products is not an easy
task, and the selection of a drug for a specific crop and a specific purpose in certain
climatic conditions requires special research and the task of modern science is
to identify all the nuances of using these drugs and provide this information to
agricultural producers.
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OCIMAIK OCYIH DQHAOTEHAI PETTEY ACIIEKTIVIEPI

Maxana ayvinuapyausblivli 0CIMOIK Wapyaulblibl2blHOa 20PMOHANObL
npenapammapobl Koa0any acnekmiiepine apHanean. Ocimoik a23acblHoazvl
ecy npoyecmepi KobiHece iWKi pakxmoprapmer aHbIKMAanaosl, 01apobiH
apacviHoa 20pMOoHANObL pemmey dacmvl OpblH anadvl. Ocimoikmepoin
ecy 3aHOLLIBIKMAPbIH 3epmmey aybliuapyaublivlK oCiMOiKmepiHiH
OHIMOINI2IH MoOenboey, bazdapramanay dxone 0odHcay d0icmepin
Jrcacay ywin Kasicem. I opmonanovl mabuzammsliy oCyin pemmeziuimep
Kenmezen mocenenepoi weutyoe 630epiHiy MUiMOiTiciH Kopcemmi: spmypii
aAybLIUADY AUBLIbIK, JHCOHE MEXHUKAbIK 0aKblLI0apobl ocipy KesiHoe,
MbICAbL, OCIMOIKMEPOTH OpMYypai madusammazvl Cmpecc axmopiapvlHa
me3imoinicin apmmulpy, ©cimMOikmepOiH Kop2aHblil Kacuemmepin
UHOYKYUALAY, IHCOIHBICMBIK KAMBIHAC, 2YL0eHY, dHeMicmepOoiy NicyiH
me30emy, KyHObl 3ammapOobly KypamblH apmmulpy, mamblpovly naod
001y UHOYKYUACHL, MIHOEPOIH MEXAHUKATBIK OEPIKMIciH apmmulpy HcoHe eH
bacmulcvl MOOeHU OaKbLIOAPObIH OHIMOLIIK CUNAMMAMALAPbIH ADMMBIPY.
CoHvimen Kamap, 2OpMOHALObL madu2ammsly 6cyin pemme2iuimepoi
bazeimmanzan cunmesz0eyo0iy 0amvledH Meopusacsl ojii 0e AHCOK.
DHOo2eHOi ecy pemmeziuimepiniy ocep emy MexaHuzMOepin aubln H#casy
OUOMEXHONOUSTILIK 2bLILIMHbLY MAHbI30bL MIHOEemi O0abin MmaduLIAobL.
Onbl wietty ocimoikmepoiy OHmMo2eHe3iH OACKapy HeoHe 0aapOblH CANaIbIK,
JHCOHE OHIMOI KopcemKiumepin Kaiblnmacmlpy MyMKIHOIKmMepiH e0dyip
Kenelimeoi, Oy aybliuapyaublivlK OHOIPICIHIY MUiMOLIIZIH apmmuelpy
YWiH Kadicem.

Kinmmi cesoep: eopmonanos npenapammap, ecyoi pemmeziwumep,
OHMO2eHes, acep emy mexanusmoepi, muimMoLlix.
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ACIIEKTBI SHIOTEHHOM PET'YJIAIIAU POCTA PACTEHUI

Cmamus noceawjena acnekmam uUcnonb308aHUs 20PMOHATLHBIX
npenapamos 6 CelbCKOXO03AUCMBEHHOM pacmenuesoocmee. Pocmogoie
npoyeccul 8 pacmumelbHoM Op2aHUu3Me 6 3HAYUMENbHOU Mepe
0emepMuHUPOBAaAHbL 6HYMPEHHUMU PAKMOpamu, cpeou KOmopbix OCHOBHOE
MeCmo 3aHumMaem 20pMOoHaNbHas pe2yasayus. M3zyyenue 3axonomeprHocmert
pocma pacmenull umeem 6adichoe 3nauenue Os paspabomku Memooux
MOOENUPOBAHUSA, NPOSPAMMUPOBAHUA U NPOSHOZUPOBGAHUS YPOICAS
CenbCKOXO03AUCMBEHHbIX pacmenull. Pe2ynsimopbl pocma 20pMOHANbHOU
nPUpOObL NOKA3AAU CE0I0 IPPHEKMUBHOCIL NPU PEUEHUU MHOUX NPOOIIEM:
npu GbIPAWUBAHUU PASHBIX CENbCKOXO3AUCNEEHHBIX U MEXHUYECKUX
KyIbmyp, Hanpumep, 0.5 ROBbIUEHUS YCHMOUYUBOCIU PACMEHUU K
CMpeccosuiM Pakmopam pasiuyHou npupoobl, UHOYKYUU 3aUjUMHBIX
c80UCME pacmeHull, CeKCyanu3ayuu, yeemenus, YCKOpeHus Co3peeanus
nai0008, NoGblUeHUe COOEePAHCAHUSL YEHHbIX Geuecms, UHOYKYUU
KOpHeoOpaz06anus, nogvlulenue Mexanuueckou npoYHocmu mrKaneu
U enasHoe NOGulUEHUEe YPOICAUHBIX XAPAKMEPUCTIUK B030€1bl8AEMbIX
Kkyabmyp. IIpu smom 0o cux nop omcymcmeayem paspabomannas meopus
HAanpagieHHo2o cunmesa pecyismopos poCma oOPMOHANLHOU NPUPOOb.
Pacwuugposka mexanuzmos oeucmeus IHO0LEHHBIX Pe2yismopos pocma
saensemcs sadxchHeluell 3adaveli OuomexHoroeuieckol Hayku. Pewenue
ee 3HAYUMENbHO PACUWUPUI OZMOICHOCIIU YNPAGIEHUS OHIMO2EHEe30M
pacmenuti U popmuposanuem ux KawecmeeHHblX U npooYKMuUGHbIX
nokaszameietl, 4mo HeoOXo0umo 0. nogviueHus d¢ppexmusnocmu
CeNbCKOXO3ANUCMBEHHO20 NPOUIBOOCTEA.

Kniouegvie cnosa: copmonanvivie npenapamul, pe2yiamopsl pocmd,
OHMO2eHe3, MeXanuzMbvl Oelicmeus, 3hPexmusHoCmb.
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B3AMMOCBS13b BOJIE3HEWA CUCTEMbI
KPOBOOBPALYEHWNSA U OBPA3A XXU3HN

B oannou cmamve npedcmasinenvl medscOyHapoOHble i omeyecmeeHHble
OawnHble no 3a0601e8aeMOCmU CepOeyHO-COCYOUCTIBIMU 3a001e8AHUAMU,
peanusyemvle cocyoapcmeennvie npoepammel PK no cuuscenuro
cmepmuocmu om OoaesHell cucmemvl Kpo8ooobpaweHus, 00Ka3anHble
Gaxmopwl pucka He300p06020 0bpaza HCuznu, maxKue Kax Kypeuue,
MaANONOOBUINCHBLYL 00pA3 HCUZHU, HEKOHMPOAUpYeMOe meueHue
apmepuanbHoll 2unepmensul, U30bIMOYHASL MACCA Med, HenpasuibHOe
numauue, CnocooCmeyrowue passumuio U NPOSPecCUpoO8anuio cepoeyHo-
cocyoucmulx 3a001e8aHull, UX 63auMocenszb. Anaiusz 3abonesaemocmu
O0anHoU namonozueti 0eMOHCIPUpyem ux pocm u omonodicenue. Kosapcmeo
bonesnell cucmemvl KpOBOOOpaWeHUs 3aKII0UAEMC s 8 NOPANCCHUU U
UHBANUOUZAYUU FIKOHOMUYECKU akmueHo2o0 HaceneHus PK. B Kazaxcmane
3ape2ucmpupo8ano 0KoIo 2 MiH. 4el06eK, CMpadarouux XpoHULeCKUMU
cocyoucmolmu 3a60nesanusamu cepoya— 12 % mpyoocnocobuvix epaxcoan
cmpanvl. Coznacho ucciedosanusim, moavko 30 % cuudicenusi cmepmmocmu
oM CcepoedHO-coCyOUCbIX 3a00ae8aHuUll Modicem Obimb obecneueHa 3d
cuem pazeumus 1eKapcmeeHHou mepanuil U KIUHUYECKUX GMeuamenbCma,
8 MO 6peMs KAK U3MEHeHUe NPUBbILeK 8 00pase HCUusHu, cpeou KOMopslx
MOJICHO HA36AMb NPAGUIbHOE NUMAHUE, KOHMPOJb 34 medeHuem
2unepmonuteckoll OonesHuy, usuuecKue YnpadCHeHus u npekpaujeHue
Kypenus na 70 % mozym npedomepamums cepoeuHo-cocyoucmoe
3abonesanue unu obre2uums e2o meyenue. B cmamve naznsaono nokasana
cmenenb KOppensyuu COCMOAHUSL CepOeyHO-COCYOUCTOU CUCTEMbL
uesoeeKd ¢ 00PA30M €20 JHCUSHU U NOBEOEHUECKUMU PaKmMopamu pucka.

Kniouesvie cnosa: 6onesnu cucmemvl Kposoobpawenus, cepoeiHo-
cocyoucmole 3a001e8aHUs, 3A001€80AeMOCb, CMEPHHOCHb, 00PA3 HCUSHU,
nosederueckue hakmopul pucka.
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Brenenne

Bonesnu cucremsr kpoBoodpamenust (BCK), nnu cepredno-cocyaucteie
3aboneBanus (CC3), IpOJOIKAIOT 3aHUMATh JIMAUPYIOMIYIO TIO3UIUIO CPEIN
MIPUYMH CMEPTHOCTH M MHBAIMAM3ALMK HAceJIeHUs He TOJNbKO B PecryOnmke
Kazaxcran, HeraTuBHO BIHsS Ha COLMAIbHO-IEeMOrpaduyecKe mokazarenn
CTpaHbI, HO ¥ IO BCceMy MHUpY. B HacTosmiee Bpemsi HaOmroaercs pocT U
«OMOJIO’KEHHEe» JAaHHOIO HeJayra Kak B Pa3BUTHIX, TaK U Pa3BUBAIOLIUXCS
ctpanax. B 2016 roxgy cpenu oOmero Hacenenus miaHetsl or CC3 ymepio
17,9 munnuona udenosek. CorjlacHO MpOrHo3aM dKcnepToB Bcemupnoii
opranuzanuy 31pasooxpanenus (BO3), mpu coxpaHnsiomeiics TeHIeHINT pocTa
k 2030 romy o5t cMepTeid, CBI3aHHBIX C 00JIE3HIMH CUCTEMbI KPOBOOOPAIIEHHS,
COCTaBHT Topsijka 23,6 MiIH. yenoBek [ 1, 2, 3].

Marepuajibl 1 METOABI

UTo e OTHOCHUTCS K CEeplIeuYHO-COCYyAUCTHIM 3abosieBanusm? Crona
BKJIFOUYEHBI CJIEYIOIINE OCHOBHBIE MATOJIOTUU CEPJEUHO-COCYTUCTOIN CUCTEMBI,
Takue Kak: apTepuaibHas runeprensus (Al), nmemudeckas 00Je3Hb cep/ua
(UBC, xapakTepu3sylomieecss MopakxeHHEeM COCYJ0B, MUTAIONUX Cepale),
COCyIUCThIe 3a00JIeBaHMsI TOJIOBHOTO MO3ra (MHCYJIBTHI), HAPYIICHNS PUTMA
U MPOBOJUMOCTH cep/ia (apuTMUN), KapAUOMUONATHH (PA3IMIHOIO poja
TIOPa)KEHNUSI Cep/ICUHOM MBIIIIIIBT), BPOXKICHHBIE U TPUOOPETEHHbIE TIOPOKH cep/lia,
PEBMOKapANTHI (BOCHAIMTENIFHOE ITOPAYKEHUE Cep/Ilia U KJIATIaHOB, BHI3BIBAEMOE
CTPENTOKOKKOBOW MH(EKIHe), 601e3HU epuepuuecKix COCy0B, BEHO3HbIE
TpoMOOIMOOIIMUecKue ociaokHeHus. CormacHo ctatuctuke 85 % 3THX cMepTen
MIPOMCXOUT B pe3yiibTaTe HH(apKTa 1 HHCYIIbTA [3].

MHorue MpUBBIKIN CBA3BIBATH MPOOJIEMBI 3/I0POBbS HaceJICHUs C
HE0CTaTOYHBIM YPOBHEM Pa3BUTHS MEAUIMHBI, HEKaUe€CTBEHHBIM METUIINHCKIM
00pa3oBaHUEM U, COOTBETCTBEHHO, HM3KOH ypoBHEM NpodeccHoHaIn3Ma Bpaye,
HeIpaBHILHOM MOIMTUKOI rocy1apcTBa B o0acTy 3apaBooxpanenust. Ho nemanast
JI0JIS B 9TOM IIpo0IIeMe MPUHA/UISKUT U HallleMy ¢ Bamu OTHOIIIEHUIO K COCTOSTHHIO
CBOETO 37I0POBBSI.

Poct 3aboneBaemoctu u «omonoxenue» bCK B PK oOycnosnen
00BEKTUBHBIMU M CYOBEKTHBHBIMH (pakTopamu: (pHHAHCOBO-DKOHOMUYECKUM
6J1arocOCTOSIHUEM HACEJIEHHs, POCTOM ICHXO0AMOIIMOHAIBHBIX HArpys3oK,
ypOaHu3anueil HaceleHus, N3MEHEHHEM XapakTepa MMUTaHUs, YCIOBUH JKU3HU
U TpyJa, HAIU4YUEM Yy 3HAUMTEJIbHON 4acTH HAaCEJIEHUs IMOBEAEHUECKHUX
¢akTopoB pucka pa3sutus bCK, B nepByro pacnpocTpaHEHHOCTBIO KypeHUs
Cpear MOJIOAEKH, yIOTPeOIEeH!s aJKOTOJIBHBIX HAITUTKOB, MaJIOMO/BIKHOTO
o0pasa >KU3HH, N30BITOYHON MacChl Tela, OTCYTCTBUEM Yy skuTenei Kazaxcrana
MOTHBALUU K 3a00T€ O COOCTBEHHOM 3/10POBBE, COOJIIOJIEHUIO 3]I0POBOTO
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obpaza xu3Hu. Ha cerogusamunii nenp B KazaxcraHe He eQUHWYHBI CIIydan
MIOCTYIUICHUS MTAIIEHTOB C TAKUMH CEPACTHO-COCYUCTHIMH 3a00JI€BaHUSAM KaK
runeproHmdeckuit kpu3, UBC, TpoMO603IMO0ITHS IETOYHBIX apTepHuid, HAPYIICHHS
puTMa cepAla B Bo3pacTHOM auanazone 30-35 Jer.

B PK Bompocam pa3BHTHS KapIHOTOTHUECKON CITY>KOBI yAEISIeTCs O0IbIIoe
BHUMaHwue. [ cpaBaenus Ha nepuos 2012 1., mo ganaeiM Cynranbekosa P. T.,
aram3 cmeptHocTH 0T CC3 B PK, mpoBenennsiii BO3, mokasai, 4o ko3 hurmeHTt
cMmepTHOCTH HaceneHus Beienctsue bCK B EBpormeiickux cTpanax B Ba pasa
HmKe, yeM B Kazaxcrane [4].

Cerrme 89 mipa. Teare MunucTepcTBO 3apaBooxpanerns PK tpatut
exerogHo Ha pemenue npodiemsl CC3 (2). Peanmzanus ['ocymapcTBeHHON
[IporpamMMer peopMupoBaHUS U pa3BUTHUS 3APABOOXPAHEHUS pECHyOINKH
Kazaxcran (2005-2010rT.), oTpaceBoii [IporpaMMer pa3BUTHS KapIHOIOT TIECKOM
1 KapIuoxupyprudeckoii momomm B Pecmyonmuke Kazaxcran (2007-2009 rr.),
TlocynapcrBennoit IIporpammer pa3Butus 3npaBooxpaHeHns «CamamaTTsl
Kazakcram» Ha 2011-2015 rr. cnocCOOCTBOBANN CHH)KCHUIO CMEPTHOCTH
ot Oone3Helt cucteMbl KpoBoobpamenus ¢ 535,5 va 100 ThIc. HaceneHHUS B
2005 romy mo 200,26 ma 100 ThIC. Hacenenus B 2015 romy [5, 6].

C 2016 1. B PK 65112 mpuHsTa ['0Ocy mapcTBeHHAs Tporpamma «JleHcaymbik»
Ha 2016-2020 rr., HeaeBbIMU UHAUKATOPAMH KOTOPOH SIBISUIMCH YBEIUUEHUE
MIPOJIOJKATEIBHOCTH XU3HHW HACEJICHHUS W CHI)KCHHE CMEPTHOCTH, B TOM
gucne ot BCK. Kpome Toro, B Pecrry0Ommke pa3zpaboTaHa qopoxHas KapTa IO
BHE/IPEHUIO MHTETPHPOBAHHON MOJENIHN OKa3aHMS MEIUIMHCKON ITOMOINM IpU
octpoM mH(papkTe Muokapaa. B 2016 r. cMepTHOCTE OT OOJe3HEH CHCTEMBI
KpoBooOpamieHus car3miach 10 179,3 Ha 100 Thic. HacexeHuUs.

Hacenenwnto pecry 0Ky Oka3bIBaeTCs KapJHOIOTHIECKas, HHTEPBEHIIMOHHAS
1 KapAHOXUPYpPrUYecKas MOMOIMIb C MPUMEHEHHEM BBICOKOTEXHOJIOTHIHOTO
000pyJ0BaHUs, aNapaToB HCKYyCCTBEHHOTO KPOBOOOPAIIICHNS HA CTAlIHOHAPHOM,
CTAIMOHAPO3aMeIaoIeM 1 aMOyIaTOPHO-TIOIUKINHIYIECKOM ypoBHE. HecMoTpst
Ha ITOCTOSIHHOE Pa3BUTHE M COBEPIICHCTBOBAHME KAPAMOXHPYPrHUECKON M
Kapauosorndeckoi momouny B PecrryOnuke Kazaxcran, Onarozmaps uemy yaanoch
JOOUTHCSI CHIKEHHSI CMEPTHOCTH OT 3THX OOJIe3HEH, TOKA3aTeIH 10 CHX OCTAIOTCS
HEeYTeIHUTENbHBIMI [ 1, 2, 6].

Pe3yabTaTsl U 00cyK1eHue

CoriacHo pe3ynbTaTaM MHOTOYMCIEHHBIX HCCIEAOBaHUH, OJHUM H3
HanOoJIee 3HAYNMBIX (PakTopoB B nosiBieHN: CC3 sBIIseTCS BEJICHHE HE30POBOTO
o0pa3a >KN3HH, HU3Kasi IPUBEPIKEHHOCTh TPAXK/IaH K COCTOSIHUIO COOCTBEHHOTO
3JI0POBBSI U HA3HAYAEMOMY JIEUCHHIO.
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B KasaxcTtane 3aperucTpupoBaHO OKOJIO 2 MIJIH. YEJIOBEK, CTPAJAarONINX
XPOHUYECKUMH COCYAMCTHIMHU 3a001eBaHUAME cepana — 12 % TpyaocrocoOHbIX
rpaxzaaH cTpaHbl. IIpu 3TOM Ka3aXCTAaHCKHE y4YEHbBIE YTBEPXKIAIOT, UYTO
o(umanbHO IPeICTaBIEHHbBIE CTATHCTHYECKHE TaHHBIC 3aHIDKEHSBI [7, 8].

JleyeOHO-AMarHOCTHYECKHE MHHOBAIMN, BMEIIATEIbCTBA, IIPUMEHSIOIINECS
B KapIMOJIOTUH M KAPAUOXUPYPTHUH, HE CIOCOOHBI CETO/IHS IIPUBECTH K IIOJTHOMY
BBI3JIOPOBJICHHUIO TIPH COXPAHSIONINXCS OBEICHYECKUX (haKTOpax pHCKa, a MOTYT
TOJBKO YJIyUYIIUTh KA4ECTBO U MPOAOJDKUTEIBHOCTD KU3HH.

CornacHo MHeHHIO cnenranuctoB BO3, 1/3 camkerns cmeptHOCTH 0T CC3
MOJKeT OBITH obecreueHa 3a CYEeT COBPEMEHHOTO YPOBHS MEIUKAaMEHTO3HON
Tepannu ¥ KINHWUYECKHX BMEIIATENIbCTB, B TO BPeMs Kak 2/3 CHIDKCHHS
CMEPTHOCTH 00ECTIEYNT N3MEHEHHE TIPUBBIUEK U 00pa3a KU3HHU, CPEAN KOTOPBIX
BBIICJISIIOT NMPaBWIBHOE NMUTaHWE, KOHTPOJb 33 TEYCHWEM THIEPTOHHYECKON
6osie3Hy, npouIakTHKa THIIOJUHAMUN U (HU3UYEecKas aKTHBHOCTh, KOHTPOIb
MHJIEKCa MacChl TeNa, 0TKa3 OT KypEeHHs.

ITo mokazarexto DALY’s mo 60 % obGmero 6pemenu 3aboneBaHH
00YCIIOBJICHO CEMbIO OCHOBHBIMH (DAaKTOPAMH PUCKA: IOBBIIICHHOE apTEPHATBHOE
nasnenue (AJl), HU3Kas MPUBEP)KEHHOCTh K Ha3HA4eHHOH Teparmu — 12,8 %,
kypenne — 12,3 %, ynorpebdnenue ankorons — 10,1 %, NOBBIIIEHHBIH YPOBEHB
XoJecTeprHa B KpoBH — 8,7 %, n30sITOuHas Macca Tena — 7,8 %, HeJOCTaTOIHOe
notpe0IeHne oBoIei 1 GpyKToB B U1y — 4,4 %, MATOIIOIBIKHBINA 00pa3 >KU3HU
(runogmaamus) — 3,5 %. Taxoke, muabeT MpU3HAH OJHIM U3 TIaBHBIX (PaKTOPOB
pucka pazsutus CC3.

Pacnpoctpanennocts Al B Kazaxcrane 1o pa3nuyHbIM JaHHBIM KOJIEOTIETCS
B mpeznenax 15-28 %, nmpuueM Kak B ropoje, Tak W Ha celle HaOJromaeTcs
TIOYTH OJMHAKOBBIN ypoBeHb 3abosieBaeMoctr Al', 4TO MOXXHO CpaBHHUBATh
C MEXIyHAapOIHBIMU MaHHBIMH [6]. Oco00 ciemyeT OTMETHTh OTCYTCTBHUE
y HaceJIeHHs] OTBETCTBEHHOCTH 3a COOCTBEHHOE 3J0pPOBHE, MOTHBALUH K
COOJIIO/IEHHIO 3/I0POBOTO 00pa3a >KU3HH, JICUEHHIO apTepHaIbHON IMIICPTEH3NT
u nmemmdeckort 6omeznu cepaua (UBC).

Pannee BoisiBieHHEe A’ 1 IPUBEP)KEHHOCTH K JICUCHUIO SIBJISETCS OJHUM
13 NMyTeHd NMpeaoTBpalleHUs] MHBAINIHOCTH, a TaKXe IPEKIEBPEMEHHON
netansHOCTH 0T CC3, Tak Kak Al ABNseTCS OJHUM U3 IPHOPUTETHHIX (DAaKTOPOB
pHUCKa CepIeYHO-COCYANCTBIX OCI0XHEHHH, B YaCTHOCTH, IepeOpanbHOro
WHCYJbTa U HH(apKkTa Muokapza [9, 10]. [loka3aHo, 4To apTepruanbHOE TaBICHUE
Beime 160/90 MM. PT. CT. IOBBIMIAET BEPOSTHOCTh MHCYNBTa B 4 paza; AJl
ot 200/110 mMM. pT. cT. u BBIIIE — B 10 pas.

[TpuBep>KEHHOCTh K pallMOHAIBHOMY IHUTAHHWIO 3HAYMTEIBHO CHIIKAET
BeposTHOCTh bCK. D10 cOanancupoBaHHOE, peryisipHoe, He pexe 4 pas3 B
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JICHb TIUTaHNE C OTPaHWYEHHEM IOTPEeOJICHHS COIM M caxapa, J0OaBICHUEM B
paunoH GpyKToB 1 oBomel. MccinenoBanus y4eHbIX OKa3aJId, €CIIM OTPAaHNINTh
ynoTpeOaeHre colMn 10 YPOBHA MEHee 5 T/neHb (4yTh MEHee OTHON YaiHOoI
JIOXKKH), PUCK MH(pApKTa MHOKap/Ja U JPYTHX CEPIACYHBIX OCIOXHEHUH MOMKET
cHH3MTBCA Ha 25 %.

KacarenbHO MOBBIIEHHOTO MOTPEOJICHUS caxapa, COrJIACHO MHUPOBOU
cratuctuke 2017 r., 6onee 150 MUIUIMOHOB YeJIOBEK MPHU3HAHBI OOIHHBIMU
nuabeToM. B mocienHue rojpl y4acTHINCH Ciydan 3a0osieBaHUs AMa0ETOM.
[Tpu 5TOM pacpoCTpaHEHHOCTh U KOJIMYIECTBO 3a00JIEBIINX C TEIEHHEM KaXKIbIX
10—-15 nmer yBennuuBaeTcs NPAKTUYECKH BIBOE, & CaM HEAYT 3HAYMTENIBHO
MoJozeeT. CoriacHO IPOrHO3aM YUeHBIX, K 2030 roxy mpakTHIecKu Kaykabli 20-bIif
YKHUTEIb HallleH IaHeTsl OyeT cTpajaTh OT CaXapHOTo 1HadeTa pa3HbIX CTETICHEH.
[NoBbImeHHOE coiepKaHue caxapa BeIEeT He TOJIBKO K Pa3BUTHIO KapHeca, HO U
MOJaBIIsIET UMMYHHUTET, TEM CaMbIM IIPOBOLMPYS PA3BUTHE MHOXKECTBA MEITKHX
BOCTIAJINTEIILHBIX IPOIIECCOB B OpraHW3Me. B TakoM COCTOSTHMM OpraHH3MY
TsDKEJIee MPOTHBOCTOSATh BUPYcaM U OakTepHsM, OCOOCHHO MEPHOJI MPOCTYL U
OCTPBIX PECTMPATOPHBIX BUPYCHBIX MHOeKknuu. K cBeneHuto, B 0HOH OaHKe
(330 mu1.) caxapocoaepsKaIiero HaluTKa CONEPIKUTCA §,5 YaWHBIX JIOKEK caxapa,
B Oanke sHepreruka (330 mir.) — 10 gaifHBIX JOXKeK. BecemupHas opraHu3amnus
3/[paBOOXPAHEHUS] PEKOMEH/IyeT OTPaHUYNTh CYTOYHOE ITOTpedIeHne caxapa u
caxapocoJieprKallliX HAIMTKOB 10 5 % OT Bceil COBOKYMHOCTH MOTPEOIIIEMBIX
KaJIOpHUH, YTO COCTABJISAET MPUMEPHO 6 YalHBIX Jokek caxapa (30 rp.) wm
1 crakan (250 mi1.) caxapocoaepkamiero Hanutka [11, 12].

N36bITouHas mMacca Tena nosbimaeT puck passutus UBC u gpyrux
3a00JIeBaHNH, CBSI3aHHBIX C aTEPOCKIepo30M. JliIst onpeieneHus HHAEKCa MacChl
TeJ1a He0OXOJMMO HCIIONIb30BATh CIEAYIONLYI0 (OPMYIIy:

Bec (kr.)

HMT = Poct?(M.2)

HopmanbHbIM MOKa3zaTeneM MHAEKCA MAcChl Teja CYMTACTCSl BEIMYMHA OT
20 no 25. Ecnu mHIEKe mpeBblaeT 25, 3Ha4uT, UMeeTCsl JTUIIHUAN Bec, a 30 —
[0Ka3aTelb O)KUPEHHUSI.

Kasxsiplii 1 Kr. oTepH Beca CBsI3aH B CPEIHEM C YMEHbBIIEHUEM CUCTOITYECKOTO
aprepuanpHoro nasieHust (CAJl) Ha 1 MM. PT. CT. U JUACTOIUYECKOTO
aprepuansHoro nasnenus (JAI) — ma 0,92 mMm. pt. cT. [ToTeps O6onee 5 kr.
Beca cBs3aHa ¢ Oosiee 3HaUMMBbIM cHIDKeHneM AJl: CAJl B cpemHeM CHUKaeTCs
o 6,6 MmMm. pT. cT., a JIAJl — Ha 5,1 MM. pPT. cT. Y MAIMEHTOB C OXXUPECHHUEM
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II creneran (MMT 35-39,9) nom 11 crenenn (UMT > 40) ymensiienue AJ] mocie
CHIDKeHHs Beca Ooree yem Ha 10 kr. emre crutbHee BeipaskeHO: CAJl yMeHbIIaeTes
Ha 15 MM. pT. cT., a IAJ] — Ha 6 MM. pT. cT. [13].

Kypenne — onnH 13 riaaBHBIX (haKTOpOB prcka. COTTacHO MCCIIET0BAHMUSIM,
OJIHA CHUTApETa MOBBIIIACT JABJICHNE HA 15 MM. PT. CT., a IPX TOCTOSTHHOM KYPEHHH
MTOBBIMIAETCSI TOHYC COCYAOB, CHMKAETCs 3(PPEKTUBHOCTh JIEKAPCTBEHHBIX
npenaparoB. Ecim 4enoBek BBIKYpHBAeT 5 curapeT B JICHb — 3TO IOBBIIICHHE
pucka cmeptu Ha 40 %, ecim ogHy nauky B JeHb — Ha 400 %, TO ecTh mIaHCOB
ymepeThb B 10 pa3 6ombie.

Mo manueiM BO3, 23 % cmepreii or UBC 00ycioBieHo KypeHneM, cokpariast
MPOJIOJKUTENBHOCTh KU3HU KYPWIBIIMKOB B Bo3pacTe 35—69 et B cpeiHeM
Ha 20 ner. BHe3anHast cMepTh Cpeay JIMI, BBIKYPUBAIOUINX B TEUCHHE JIHS
MauKy curaper u Ooible, HabMrogaeTcst B 5 pa3 yaiie, YeM CPean HeKypSIIHX.
Kypunpmuku He TOIBKO MOJBEPralT PUCKY CBOIO JKH3Hb, HO M XXH3HB
OKpY’KaloIINX — MaccuBHOe KypeHue yBennuuBaeT puck MBC na 25-30 %.
VYoxe 4yepe3 6 Hemesnb COOIIOIEHNS 30pOBOro 00pas3a XU3HM HACTYyHAIOT
3HAYNTEIbHBIE U3MEHEHNS B COCTOSIHUH 3/I0POBBSI, & CPeIN OPOCUBIINX KypPHTh
puck BozHHKHOBeHUS IBC 3HaUMTENBHO CHM)KACTCS U Yepe3 5 JIET CTAaHOBUTCSA
TaKHMM )K€, KaK U y TeX, KTO HHUKOTJa He KypHJI.

Huskas ¢pusndeckas akTHBHOCTE criocoOcTByet pa3sututo CC3 B 1,5-2 pasza
yarie, 4eM y Jirojel, Beaymux (GU3HYecKn akTUBHBIM 00pa3 ®u3HH. Xoap0a B
OBICTPOM TEMIIE B TEUCHHE IIOJydaca B JICHb MOXKET CHH3HUTh PHCK CEpACYHO-
COCYAMCTBIX 3a00JeBanui mpnban3uTenbHo Ha 18 % u nHcynpTa Ha 11 %. dus
npo¢mraktuku CC3 1 yKperuieHus 310pOBhs HanOoJee MOIXOAT (pr3ndecKie
yIpaKHEHHS, MIPEIyCMaTPUBAIOIINE PETryJIIPHbIE PUTMHUYECKHE COKPAIICHUS
OOJNBIINX TPYII MBIIII: ObICTpas Xomp0a, Oer TPyCIoHl, e31a Ha BEIOCHIIEE,
IJIaBaHue, X0/Ib0a Ha JblKax [14].

BriBoabl

Takum oOpa3om, riIaBHas 3afada — 3aKPENNTh B yMax KaKIOTo0, 4TO
Hallle 3/[0pOBbE — B HAIIMX PyKax, a He B pyKax rocygapcrsa. Kak m3BecTHo,
cocTosiHME 3710poBbs Ha 50-55 % 3aBucuT oT o0Opasa xu3HH, Ha 15-20 % —
OT HacieacTBeHHocTd, Ha 20-25 % — ot skojoruu u juiib Ha 10-15 % or
MEIMIMHCKOTO OOCIyKMBaHUS. B Hamm JHW MEIUIMHCKAsE COCTAaBIISIOIIAS
JedeHus 3a00JIeBaHUI CHCTEMbBI KPOBOOOpAIICHHUS! aKTHBHO Pa3BUBAETCH.
Esxeronno EBporeiickoit Accormanueii kapauotopakaibHeIX Xupypros (EACTS)
OPraHW30BBIBAIOTCS HAYYHO-IpakTHUYecKue KoH(epeHnnu. CoBepIICeHCTBYETCS
ciyx0a CKOpOH MOMOIIH, MOJU(PUIUPYETCS CTAIIMOHAPHOE MEIUIIMHCKOE
o0cmyXnBaHHe, 00ecreunBaeTCs KBAIN(UINPOBAHHAST MEANIMHCKAs TIOMOIIb
IIPA HEOTJIOKHBIX COCTOSIHMSIX JUISI CHIDKEHHSI JICTAJIbHOCTU. EXKeKBapTaJbHO
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MEAUIHWHCKUN MepcoHal MPOXOAUT 00ydeHHE COBPEMEHHBIM METOAAM
peaHMMaIY 1 THTEHCUBHOM TepaIy MPH CEpACIHO-JIETOYHON HEZIOCTATOYHOCTH.
l'ocynapcTBOM BBIIEINSAIOTCS HEMANIbIE CPE/ICTBA Ha 3aKyNKYy MHHOBAIIMOHHOTO
000pynOBaHUS, MPUTIAMIECHUS 3apyOeKHBIX CHEIUAINCTOB, 00ydeHHE
OTEYECTBEHHBIX JOKTOPOB 3a pyOexxoM. Ho mpu HepocTaTouHOM BHHUMAaHHMHM Ha
COIMAIBHYIO COCTABIIIONIYIO BCE 3TH 3aTpaThl OyayT ManodpeKTHBHBIMU.

Ocy1ecTBiIeHIE MEPOIIPUATHI 0 IEPBUIHON (TIPE Ty TIPEXKICHUS Pa3BUTHS
3a00JIeBaHMs) U BTOPHYHOH (HEZOMyIIEHNE MOBTOPHBIX SMH30[0B YXyIIICHUS
COCTOSIHHS 37I0POBbSI ITPH UMEIOIIEMCsI 3a00I€BaHNN) TPOPUIAKTHKE CEPACTHO-
COCYAMCTBHIX 3a00JIeBaHMH O3HAYACT CO3/JAHHUE CHCTEMBl OpPraHU3alMOHHON
TIOAZICPKKH IIPOCBEICHUSI HACENIEHHS, TPOBE/ICHNE OOIIECTBEHHBIX MEPOTIPUSITHH,
HaIpaBJICHHBIX HA COKpaIleHHne (haKTOpOB pHCKa, MOAN(HUKALNIO 00pa3a JKU3HH,
TIOBBIIICHUIO NPUBEP)KEHHOCTH I'PAXJaH PECIyOJINKH K BEACHUIO 30POBOIO
CTWJIS )KU3HH, CO3/IaHNE YCIOBUH TPy/1a M HH(OPMAIMOHHBIX CHCTEM, CIIOCOOHBIX
aHAIM3MPOBATh (PAKTOPHI PHCKA M MTOKA3aTEIN CMEPTHOCTH.

Oco0oe 3HaUeHHE MMEET WHAMBHUAyaJIbHAs NMPO(PHUIAKTUKA, & UMEHHO:
HaOJII0/IeHNe 1 TIocTIeIoBaTebHOe JiedeHne Al', CHIKeHne ypoBHS X0JIECTEpHHA B
KpOBH, 00pb0a ¢ M30BITOYHBIM BECOM, HAOITIOICHHE U JICUCHUE CaXapHOTo auabera,
He3aMeUTTEeNIbHAsT Tepanus HIIEMIYECKOH O0JIe3HH cepAaLa.

Komurerom EBporneiickoro odrecTBa KapInoJIoroB pa3pab0TaHbl OCHOBHBIE
U JOBOJIBHO TIpOCThIe mpaswmia npodmraktuku CC3, 1oCTynHbIE MHOTHM
rpakIaHaM:

- KOHTPOJIb apTEPHAIBHOTO JABJICHNS, IPUBEP)KEHHOCTh K HA3HAUEHHOMY
nedeHuro, cuctonmdeckoe A/l momkro ObTe HIKE 140/90 MM. pT. CT.;

- KOHTPOJIb YPOBHSI XOJIECTEPHHA HIKE 5 MMOJIB/IT;

- IpaBWIbHOE cOAaHCHPOBAHHOE MHUTaHHE (MOTpedJIeHHE MPOTYyKTOB
MIUTaHNS C TTOHMKEHHBIM COJEpIKAaHNEM COJH (MeHee 5 T., WM 4yTh MEHEe
| gaitHO# 7TOXKHM) U caxapa (He Ooyiee 6 JalfHBIX JIOKEK) B CYTKH, €KETHEBHOE
ynoTtpeOyieHre He MeHee 5 mTYK (PYKTOB U OBOIIEH);

- xompba mo 3 kM. (4500 maroB) B geHp wiau 30 MUHYT 000 ApyToif
YMEpeHHOH (H3UUECKO aKTHBHOCTH;

- OTKa3 OT KypeHHS;

- n30erarth JUINTEIbHBIX CTPECCOB;

- KoHTposs UMT, nmpoduinakTuka 0>KUpeHHst ¥ caxapHoTo Juadera.

Cnenunanuctel BO3 mogdyepkuBaioT, 4TO KakK JJIS SKOHOMUUYECKH
Pa3BUTHIX, TAaK U AJISI PA3BUBAIOLINXCS CTPAH, CaMbli MPAKTUYHBIN 1 HAUMEHee
JOPOTOCTOSIINH ITyTh MPOGHMIAKTUKN — 3TO HE MEAWIIMHA, a 340POBbIH 00pa3
KH3HU.
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*[. A. Aumuxees

TopaifFpIpOB YHUBEPCHUTETI,

Kazakcran Pecrryomikacer, [1aBnogap K.
Martepman 20.12.21 Gacmara TycTi.

KAH AMHAJIBIM )KYHUECIHIH AYPYJIAPBI
MEH OMIP CAJITBIHBIH, BAHJIAHBICHI

byn maxanaoa ocypex-kan mamelpiapvl aypyiapbimeH
COIPKAMMAHYUbLALIE OOUbIHWLA XANbIKAP ALK JHCOHE OMAHOBIK
Oepexmep, KaH AliHATbIMbL HCYUeci aypyiapblHaH OOIAMbIH ONIM-HCIMIMOL
memendemy oouvinua KP memnekemmik 6az0apramanapul, memexi
wezy, as K032aiamvlH OMIp CAlmMbl, apmepusiivlk 2Uunepmen3usiHbly
OaKbLIAHOAUMbIH A2bIMbL, APMBIK CATMAK, OYPbIC MAMAKMAHOAY CUAKMbL
JACYPEK-KaAH MAMbBIPAAPLL AYPYAAPLIHbIY OAMYbl MeH OpULyiHe biKnal
ememin 3UAHObl OMIp CAIMbIHLIY 091el0eH2eH Kayin hakmopiapbl,
onapovly e3apa batinansicel ycvinslizan. byn namonoeuaneiy naiioa
00ybIH Manday oaapovly 6CyiH dHcoHe dcacapyvlH kepcemedi. Kaw
annanblmMel Jcytieci aypyiapuinvly dcacvlpuinoviesl Kazaxcman
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Pecnybnuxaceinviy 3K0HOMUKATBIK OeNICEHOT MYP2bIHOAPBIHbIY HCEHLTYIHOe
Jicone Myeedexmicinoe scamulp. Kazakcmanoa co3viimansl sHCypex-mamoip
aypyviMeH ayblpamoii 2 MULTUOH2A JHCYbIK a0aM ecenme myp — 0y enoezi
eHbekke Kabinemmi azamammapowiy 12 naiiwizvl. 3epmmeynepee colikec,
JACYPeK-KaH MAMbBIPAAPbL AYPYAaPbIHAH 001ambiH o1im-dcimimdi mex 30 %
momenoemyze 0opiniK mepanusi MeH KIUHUKABIK apanacyiap apKblivl KOl
Jrcemkizyee 601a0bl, COHbLMEH Oipee OMIp CANMbIH 632epPmy, COHbIH iuinOe
OypbiC MaAMAKmMary, CUnepmonusHol OaKbliay, QUIUKAILIK HCANMbL2YIaAD
MeH memeKi uiecyOoi moKmamy JiCypek-KaH mamulpiapsl aypyiapbii
70 % anovin anaodel Hemece dxncenindemeoi. Makanaoa adammnuly Hcypex-
KaH mamvlpaapuvl JHCyUeciniy KyuiHiy omMip caimulid, OHbll MIHE3-KYablK
Kayin ¢pakmopnapuvina mayenoiniei anvik KOPCemineeH.

Kinmmi ce30ep: Kan atinanvimovl HCylieciniy aypyiapsl, HypeK-KaH
MAMeIpaapbl aypynapel, aypyuanyobik, O1iM, OMip caimol, MiHE3-KYIblK
Kayin ghakmopaapul.

*D. Antikeyev

Toraighyrov University,

Republic of Kazakhstan, Pavlodar.
Material received on 20.12.21.

THE RELATIONSHIP OF DISEASES OF THE CIRCULATORY
SYSTEM AND LIFESTYLE

This article presents international and domestic data on the incidence
of cardiovascular diseases, implemented state programs of the Republic
of Kazakhstan to reduce mortality from diseases of the circulatory
system, proven risk factors for an unhealthy lifestyle, such as smoking,
sedentary lifestyle, uncontrolled hypertension, overweight, unhealthy
diet, contributing to the development and progression of cardiovascular
diseases, their relationship. Analysis of the incidence of this pathology
demonstrates their growth and rejuvenation. The insidiousness of diseases
of the circulatory system lies in the defeat and disability of the economically
active population of the Republic of Kazakhstan. About 2 million people
are registered in Kazakhstan suffering from chronic vascular heart disease
— 12 % of able-bodied citizens of the country. According to studies, only a
30 % reduction in mortality from cardiovascular diseases can be achieved
through the development of drug therapies and clinical interventions, while
changing lifestyle habits, among which are proper nutrition, control of
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hypertension, physical exercises and smoking cessation can prevent or
alleviate cardiovascular disease by 70 %. The article clearly shows the
dependence of the state of the human cardiovascular system on lifestyle,
its behavioral risk factors.

Keywords: diseases of the blood circulatory system, cardiovascular
diseases, morbidity, mortality, lifestyle, behavioral risk factors.
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PLANTS AS POTENTIAL SUGAR SUBSTITUTES

This article presents the results of studying the floral diversity of the
Northern region of Kazakhstan, including the Pavlodar region. The studied
area is characterized by a rich and diverse nature, combining floodplain,
steppe and forest landscapes. More than 500 species of wild higher plants
grow in the Pavlodar region, and many of them can be used as food. Plants
serve not only as a direct source of food, but also as technological raw
materials for processing traditional food products — to obtain original taste
qualities and maximum benefit. With the help of wild plants, many everyday
problems can be solved — both at home and in the field, not only without
food, but also without a hardware store. In addition, plants can provide
lovers of artistic creativity with such an amount of decorative materials
that cannot be found in specialized stores. And with the introduction of
scientific and applied information about wild plants into the educational
process, we will be able to educate a creatively thinking specialist who
will become the creator of the country’s «green economyy in the future.
Based on the above, the main task was to study the species composition
of edible wild plants of the Pavlodar region and the prospects for their
possible use, as well as the introduction of work with wild plants and plant
raw materials in the organization of the educational process.

Keywords: wild plants, technology, raw materials, introduced plants,
vegetable raw materials.

Introduction

Currently, due to the mass use of food additives by manufacturers, the use
of wild plants in the production of food products is of particular relevance. There
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was a need for research, since the Pavlodar region of the Republic of Kazakhstan
is rich in reserves of green wild plants that can be used in various branches of
biotechnology. The list of food wild plants that can be prepared for various dishes
is very large.

Material and methods of research

The work on the study of edible wild plants in the vicinity of Pavlodar was
carried out by an excursion method, with photographing the species encountered
and entering information about them in a field diary. The species status of the
collected plants was confirmed by specialists of the Department of General Biology
of Pavlodar Pedagogical University.

Information about the use of plants as substitutes for traditional foods, as
well as for health and household purposes, we received in special literature and
medical reference books, based on the chemical composition and the presence of
certain biologically active substances with known properties.

We tested the applied aspects of using plants for food and household purposes
in the laboratory and at home, in consultation with specialists from the Pavlodar
branch of the Republican Scientific and Technical Library (Patent Fund).

In the summer season, wild sweet dessert can always be found. In the diverse
landscapes of the Pavlodar region, many wild berries grow, which can be used
for desserts, jams, sweet dishes.

Results and discussions

Identification of the possibilities of using dozens of common wild plants of the
Pavlodar region for food purposes, and some species are offered as raw materials
for cooking and beverages, as well as in food processing technologies for the first
time. From the results obtained, it will allow the data obtained to be used by food
technologists, tourism instructors and school leaders for guides, as well as by all
nature lovers who want to diversify their menu with unusual products from wild
plants. Recommendations and development of applied measures for environmental
education will be useful to teachers of all levels of education — in terms of the
formation of environmental ethics and skills of rational nature users in students.

The hawthorn is blood-red. It is widespread in the foothills of Bayanaul,
occurs in steppe and floodplain stakes, but more often — in artificial plantations.
From hawthorn you can make syrup, jam, compote. And for those who do not want
to spit out hard bones, it is recommended to grind the berries through a sieve and
get a tender sweet mass. Hawthorn has a wide range of health-improving effects:
it contains vitamin C and rutin (due to which it strengthens blood vessels and
prevents colds), dilates coronary vessels and has a calming effect.

Rosehip cinnamon, dog, loose. All these types of wild rose grow in the
floodplain of the Irtysh River and steppe spikes. This is a well-known raw material
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for vitamin tea, which has a versatile therapeutic and preventive effect. From
false fruits (hypanthias) of rosehip, you can cook jam if you show diligence and
remove nuts and rough parts. The collection of rosehip is possible from the end
of August until late autumn. But if someone is late with the collection, then you
can collect berries that have dried up on the root (ready-made raw materials) all
winter until next spring.

The irga is oval. It is widespread in the mountains and foothills of Bayanaul.
Compared to the cultivated Canadian irga, these berries are less juicy and sweet,
have rough seeds. However, they can be used for compotes, jam, sweet tea. Cultural
irga in the vicinity of dachas and settlements often runs wild and can exist and
bear fruit for many years without human participation.

Wild apple tree (Siberian apple tree, or berry). This is the most frost-
resistant type of wild apple trees. It is widespread in Siberia and in the north of
Kazakhstan. Small sour fruits are quite suitable for consumption in raw form,
compotes, jams, dried fruits. Winter harvesting of fruits dried on the root is possible
(unless these natural dried fruits are eaten by birds before humans).

Black currant. It grows wild in the Kazakh Melkosopochnik (Bayanaul
district of Pavlodar region). In abandoned suburban areas, cultural currants often
run wild and exist for a long time without human participation. Berries are suitable
for jam and compotes, leaves are suitable for pickling vegetables and flavoring
tea [1].

Red currant. It grows wildly in the mountains and foothills of Bayanaul,
and wild fruit and berry bushes are sometimes found on the suburban outskirts of
Pavlodar. Sour berries are a dessert and an excellent source of vitamins.

The currant is golden. This currant is native to North America, and in
Eurasia, including in various regions of Kazakhstan, it has spread and naturalized
due to its use in ornamental forest plantations. The berries are large, edible, with
a rough skin, can be used to make jam, jams, compote.

Gooseberry. In the wild state it is found in the Kazakh Small-scale forest.
The berries are smaller than those of cultivated varieties, but they have an excellent
taste and a high content of sugars and pectins. They can be consumed raw, used
for making jams and confections.

Buckthorn buckthorn. It is widely distributed in forest plantations,
protective strips, the vicinity of settlements, in garden plots it is sometimes
cultivated for the sake of medicinal berries. Thickets of sea buckthorn spread
far into the steppe thanks to birds that disseminate fruits. Picking fruits is quite
laborious. Sea buckthorn is used to make jam, jams, sea buckthorn oil. Since
sea buckthorn berries contain their own oils, as well as many flavonoids, many
biologically active substances are extracted from the fruits with vegetable oil.

61



TopaiirsipoB ynuBepcutetinin Xabapubicsl, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 4. 2021

Obtaining such a drug as sea buckthorn oil is technologically and economically
feasible, it has a long shelf life and has a wide range of health-improving effects.

Narrow-leaved loch. This shrub is introduced in the Pavlodar region, it has
spread widely due to its use in forest plantations, protective strips and the spreading
of fruits by birds. The fruits are white, starchy, not particularly sweet to the taste,
but nutritious. They can be consumed fresh and dried, used to make mors, kvass,
syrup, pastilles (and without the addition of sugar).

Wild and green strawberries (strawberries). Both types of berries in the
Pavlodar region and adjacent regions are common in the mountains and foothills
of Bayanaul (Kazakh Melkosopochnik), Chaldai forest, steppe birch and aspen
spikes. Wild strawberries usually grow in groves, in shading conditions, and
strawberries — in open places. In the first type, the berry is oval, easily separating
from the peduncle, in the second — square, it is difficult to separate from the
peduncle. Berries are consumed fresh and dried, suitable for jam and other sweet
desserts. They have a slight sugar-lowering effect, which is why they are valued
in dietary nutrition.

Raspberry. Wild raspberries are found in the natural forests of the Pavlodar
region (Bayanaul, Chaldai). Cultural forms in abandoned suburban areas often
also turn into a wild state, successfully bear fruit, but produce smaller berries. The
fruits are suitable for food in raw and dried form, used for making jams, jellies,
pies, fruit drinks.

The blackberry is blue. It is widely distributed in the floodplain of the
Irtysh River. Berries are consumed fresh and dry, used for making jam, compote,
jelly, confectionery.

Kostyanika. In places it is found in the steppe kolki and the foothills of
Bayanaul. Small sour berries with a rough stone, besides difficult to pick, are not
considered particularly valuable. But as a summer vitamin dessert, you can eat a
handful or two of berries: they are rich in vitamin C, flavonoids, organic acids,
and, like raspberries, they have a calming effect.

Kalina. It grows wild in the foothills of Bayanaul. In settlements and suburban
areas, viburnum vulgaris (as well as buldenezh) is bred as an ornamental plant.
Berries have a lot of useful properties: they contain vitamins, reduce sugar levels
and blood pressure, strengthen blood vessels. Another thing is that the sour-bitter
taste of the fruit makes viburnum not too attractive. A delicious kind of viburnum,
which is called edible viburnum, grows only in Chukotka. And we can only wait
for the viburnum berries to catch the frost and get rid of the unpleasant bitter taste.
Viburnum is used for making pies, jams, jams, vitamin drinks [2].

Common mountain ash. In the Pavlodar region, it is an introduced plant,
it has spread from forest plantations into natural biotopes. Rowan is widely used
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for flavoring wine and vodka products. But it’s too bitter for food or jam: like
viburnum, all hope is for the first frosts, which will make the berry more or less
edible. Winter collection of rowan fruits is possible: they will have completely
lost their bitterness by then.

Chokeberry (aronia). It settled in steppe biotopes and kolki from abandoned
suburban areas. Even without human involvement, Aronia retains enormous
fertility. Its berries, unlike real mountain ash, although rough and tart, but do not
have a repulsive bitterness. Chokeberry strengthens blood vessels well and lowers
blood pressure. However, elderly people should be careful: these berries lead to
increased blood clotting, and this creates a threat of a heart attack or stroke. In a
word, chokeberry should not be a constant diet of the elderly (as well as cabbage
soup from nettle, which promotes blood coagulation), but it is best to combine
it with herbal teas that dilute blood (for example, from sweet clover, lime color)
(3,10, 11].

Elderberry is red and black. These berries do not have a particularly pleasant
taste. But elderberry tea is a recognized remedy for colds. And elderberry berries,
with complete harmlessness to humans, scare away mice and rats (this is a reliable
and proven remedy).

Bird cherry. An amazing plant that always justifies the folk sign that cherry
blossoms are always accompanied by a strong spring cold snap. In the Pavlodar
region, the bird cherry grows wildly in a small patch, and in other regions it is
an introduced plant and spreads to the steppe or semi-cultural landscapes from
artificial plantings. Cherry fruits are consumed fresh and dried, used for compotes
and other desserts. Decoction of fruits is a recognized remedy for gastrointestinal
disorders due to its astringent action. Dried cherry leaves are considered a remedy
for the Colorado potato beetle [4].

Cerapadus. It is a hybrid of Maak cherry and shrub cherry, obtained
artificially and does not exist in nature. In the Pavlodar region, it grows in the
vicinity of suburban areas and settlements, artificial forest plantations, often
spreads far into the steppe. Fruits (dark cherry, larger than cherry, but smaller than
cherry) are consumed fresh and dried, used for compotes. They have astringent
properties, for therapeutic and prophylactic purposes they may well replace bird
cherry [8, 9].

Turn. It is often cultivated in garden plots, along with cultural plum. The
latter does not exist in nature, it is a hybrid of thorn and cherry plum and is bred
in culture. However, both the blackthorn and the cultural plum can run wild and
exist independently of a person. The fruits of the thorn are smaller and tart in taste
compared to the plum, they can be consumed raw, used for the preparation of
dried fruits, jams, jams, as well as for cryopreservation (freezing) for the winter.
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The cherry is sandy. It is often found in steppe biotopes. In the vicinity of
dachas and abandoned garden plots, wild and cultivated cherries often coexist
(and the latter begins to produce smaller fruits without care). Berries are suitable
for fresh food, used for making jam, jelly, fruit drinks.

It should be noted that in cherries, thorns, cerapadus, in addition to berries, gum
(solidifying discharge from wounds) can also be used for food and technological
purposes. Gum consists of glucuronic acids, has bactericidal properties, mixes with
water in any ratio. It can be used as a substitute for lollipops and sucking candies,
as well as as a raw material for making fruit jellies (instead of gelatin and agar).
Aqueous colloidal solutions of gum (1:1) can be stored for a long time without
signs of spoilage. They were recommended to be used as a toothpaste for teeth
whitening and removal of dental deposits (not only plaque, but also hardened tartar)
[5]. Sucking gum also cleanses tooth enamel well and cures many diseases of the
gastrointestinal tract (due to the bactericidal and enveloping properties of gum).

Wild grapes. Wild grapes grow naturally in the Kazakh Melkosopochnik
(Bayanaul district). We have repeatedly observed the wildness of local grape
varieties in abandoned suburban areas and in the vicinity of horticulture, and
such wild grapes (small, sweet and sour, with black round fruits) exist without
human care for 25-30 years or more. Another type of grape — maiden grapes,
bred exclusively for decorative purposes (with small and sour fruits), has spread
widely in settlements [6].

Accidentally or intentionally planted maiden grapes have been growing
for decades even on the streets of the regional center with high-rise buildings,
climbing windows and balconies to a height of 3-5 floors. Wild grapes are quite
suitable for food, can be consumed fresh and dried, as well as for making juice
and drinks. Due to the significant glucose content, grape fruits are distinguished
by the highest nutritional value. It should be noted that the facts of the wild grape
growing in the territory of Pavlodar and Pavlodar region are recorded in the works
of N. K. Aralbai [7].

Nightshade is black. This weed plant grows everywhere, blooms and bears
fruit from midsummer to late autumn. Its black fruits are completely harmless,
tasty and nutritious. They can be eaten raw, used for jam, jam, pies. Nightshade
has a mild laxative effect and improves the functioning of the gastrointestinal tract
(including constipation and sluggish digestion).

From sugar surrogates, licorice roots and their aqueous decoction can be
recommended. Only the underground parts of licorice contain not ordinary
sugars, but their derivative — glycoside inulin, due to which the decoctions have
a specific taste. Licorice has long been used not only as a well-known cough
remedy, but also as a spice for salting vegetables and a substitute for sugar. And
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also decoctions and syrups of licorice contain substances that resemble the action
of natural and synthetic hormones of the adrenal cortex. Therefore, they are used
as a substitute for prednisone tablets and are prescribed at the end of the course
of treatment — to avoid the so-called withdrawal syndrome. Licorice preparations
and drinks can help emaciated people gain weight (due to glycyrrhizin, similar
in action to corticosteroids, as well as saponins that improve the absorption of
food in the intestine [3]). However, licorice should not be abused by overweight
people who are prone to edema and high blood pressure. Perhaps someone will
be surprised by the fact that licorice is used in firefighting - to enhance foaming
in fire extinguishers. But there is nothing surprising in this: saponins contained
in it are surfactants that reduce the surface tension of water and contribute to the
formation of foam.

From wild and vegetable plants, rhubarb stalks are quite suitable for cooking
jam and making sweet desserts. Along with cultivated rhubarb (which is grown in
suburban areas and often goes wild), Tangut rhubarb grows wildly in the steppe.
Its young stalks can also be eaten raw, used for pies and jam.

The source of sweet dishes and jam can also be flowers and petals. There are
recipes for jam made from rose petals, dandelion flowers, white and yellow acacia.
After all, many flowers contain nectar - the precursor of natural honey (which,
as you know, consists of a mixture of two simple sugars — glucose and fructose).
A decoction of hawthorn flowers has not only a calming effect: it normalizes the
work of the thyroid gland, especially with its increased function.

In the spring, during the sap flow near the trees, you should not miss the
opportunity to enjoy natural sweet drinks containing not only sugar, but also a
lot of biologically active substances. In late March — early April, you can collect
the juice of birch, American and Tatar maple. Only you need to do this carefully
so as not to deplete the tree, and after collecting the juice, cover the wound with
garden brew. Maple juice is even sweeter than birch. This is not surprising: the
sycamore maple (whose leaf is the national symbol of Canada) served as the main
source of sugar for the Indians.

Conclusion

Of the wild fruit and berry plants of the Pavlodar region, suitable for the
preparation of desserts, one can name hawthorn, various types of rosehip, oval
irga (and wild Canadian), red, black and golden currants, wild gooseberries,
buckthorn buckthorn, narrow-leaved loch, wild strawberries and green, raspberries,
blackberries, boneberries, viburnum, mountain ash, aronia, elderberry, cherry,
cerapadus, sandy cherry, wild grapes, from herbaceous plants — black nightshade,
which gives delicious and harmless fruits. Rhubarb stalks can be used as raw
materials for jams and desserts, licorice roots can be used as a sugar substitute,
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and gum can be used as an agar substitute. As desserts and a source of sugars in
the spring season, it is possible to collect the sap of trees, primarily hanging birch
and American maple.
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OCIMIAIKTEP KAHTTBIH BIKTUMAJI
AJIMACTBIPFBIIITAPBI PETIHAE

byn maxanaoa Kaszaxcmarnuwiy conmycmix oHIpiHiH, OHbIH [WiHOe
Ilasnooap obavicbinbly GQropucmurkarvlk opmypriniein sepmmey
Homuoicenepi YCulHblI2aH. 3epmmenemin aumar Jcaublimanbl, 0aid
JHCOHe OpMaH NaHOwapmmapsin Oipikmipemin o6ail HcoHe anyan mypii
mabuzamnen epexuienenedi. Ilagnooap obavicbiHOa dHcabativl 6cemin
HKoeapul ecimoikmepoiy 500-0en acmam mypi eceoi dcone 0napOvlH
K60i maz2amovlk peminoe NAOAIAHbLLYbL MYMKIH. Ocimoikmep mikenetl
Mamax Ke3i 2aHa emec, COHbIMEH Kamap 08Cmypiii mazamoaposi e40eyoiy
MEXHON0UANBIK, WUKI3AMbl — epeKiie 0OM MeH MAKCUManobl nauoa amy
yuwiin xvizmem emedi. JKabaiivl ocimOikmepOiy KemeziMeH KyHOeriKmi
KenmezeH mocenenepoi weutyee 601aovl-yioe de, 0anada o0d, mamakcol3
eana emec, annapammulx Oykenciz oe. Convimen xamap, ocimoikmep
6Hep cyliep KaybiMad MAMAHOAHOBIPbLI2AH OyKeHoepoe MmAaOblAMAlmbIH
KenmeaeH CoHOIK Mamepuanoapobl yColHa anaovl. An 6inim bepy yoepicine
arcabativl OCIMOIKMEP MYPAIbl 2blIbIMU HCOHE KONOAHOAIbL aKnapammaol
eHeize omulpwin, 0I3 borauwaxma enimizoiy «HCACHLL IKOHOMUKACHIHbIH Y
KYPYWblcbl OONAMbIH Wbl2APMAUBLILIKNEH OULAUMbIH MAMAHObL
mapoueneil aramols. Kozapvloa atimvlieanoapobvl Hezizee ana Omulpbin,
Heeizei minoem Ilasnooap obOavICbIHbIY Jceyee Hcapamovl KHeadbaiiv
O6CIMOIKMEePIHiH MypaiK KYPAMbIH JHCOHe 01apObl bIKMUMAL NAUOANAHY
nepcnekmusanapuli 3epoeney, Conoati-ax oKy npoyecin yusimoacmeoipyea
arcadativl 6CIMOIKMEPMEH HCOHE OCIMOIK UUKIZAMBIMEH HCYMbLCTbL eH2I3Y
00710b1.

Kinmmi ceszdep: scabaiivl ecimoikmep, mexumonocus, wuxkizam,
eHeizineen ocimoikmep, 6cimMOiK WUKizamol
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PACTEHUA KAK HOTEHIUAJIBHBIE 3BAMEHUTEJIN CAXAPA

B oannoii cmamve npedcmaesnenvt pe3yibmamosl U3y4eHus
@nopucmuyeckoeo pasnoodpaszus Cesepnozo pecuona Kazaxcmana, 6
mom uucne Ilagrodapckoii obnacmu. Hccnedyemvlil apean omauyaemcs
bo2amotl u pazHoobpasHo NPUpoOoll, couemaroujeli NOUMeHHble, CIenHble
u necuvie nanowagmel. B Ilasnodapckoi obracmu npouspacmarom
ceviute 500 61006 duKopacmyuwux 8blCuIUX PACMeHUll, U MHO2UE U3 HUX
MO2Ym UCNONb3068AMbCA KAK nuujesvie. Pacmenus ciysicam ne monvko
HenocpeocmeeHHbIM UCHOYHUKOM MUY, HO U MEXHON02UYECKUM CblPbeM
0151 nepepabomky mpaouyUOHHbIX NPOOYKMO8 NUMAHUS — 0151 NOLYYEeHUs.
OPUCUHATLHBIX BKYCOBBIX KAYECME U MAKCUMATLHOU nONb3bl. C nOMOWbIO
OUKOPACMYWUX PACMEHUT MOJICHO Peuums MHO2UE NOGCEOHEeEHbLE
npobiemvl — Kak 0oma, max u 8 Noesblx YCl08UAX, He MOIbKo Oe3 eobl,
HO U 6e3 xoszaucmeennozco mazasuna. Kpome mozo, pacmenus mozym
npedocmagume AI0OUMeNIM Xy00AICeCmeeHH020 MEOPUECHEA MAKOe
KOIUUECMBO OeKOPAMUBHBIX MAMEPUALO8, KONOPOE HEBO3MOICHO HAUMU
6 CNeYUanU3UPOBAHHLIX Mazazunax. A ¢ 6nedpenuem 6 0opazosamenbHulil
npoyecc HayuHOU U NPUKIAOHOU UHGOPpMayULL 0 OUKOPACTTYUWUX PACTEHUSX
MblL CMOJICEM BOCHUMAMb MBOPUECKU MBICTAUE20 CReYUATUCTIA, KOMOPbILL
8 OyOywem cmanem co30amenem «3e1eHoll SIKOHOMUKUY cmpaHsl. cxoos
U3 8bLUECKA3AHH020, OCHOBHOU 3a0auell OblI0 U3yUeHUue BUA0B020
cocmasa cvedobHbIX Oukopacmywux pacmernui Ilasnooapckoii odnacmu
U Nepcnekmug Ux 603MOINCHO20 UCHONb306ANUS, 4 MAKJICEe 8HeOpeHUe
pabomul ¢ QUKOPACMYWUMYU PACMEHUAMU U PACMUMETbHBIM CbIPbEM 8
opeanuzayuio yueoHo2o npoyecca.

Knrouesvie cnosa: ouxopocst, mexnonocus, coipbe, unmpooyyuposantvle
pacmenus, pacmumenbHoe Cbipbe.
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AYbIP METAJIJAPMEH JTACTAHFAH TOIlbIPAKTbI
rAJ1I0®UT ©CIMOIKTEPIMEH ®PUTOPEMELUALINATIAY

Maxkana 6yzinei mayoazvl ©3eKmi Mocene, MemieKemimizOiy WuKizam
OHOIPYIHIY KeCIpiHeH KOpWazan opmamvl3 ayblp Memanoapoan 3apoan
Menuiepin memeHoemy yuin 3epmmeneet. Kazipei srcazoaiioa, sxosxcylienepee
AHMPONO2eHOIK HCyKmeme yHemi ocin, o1apobly mypaxKmolivliebl Oen2ini
0ip wexmeynepee ue 6o012aH Kezoe, KOpulasaH OpmaHvl masapmyoulH
apmypai OUON0UANBIK S0IiCmepl YIKeH Kbl3blayUblIblK myovipadvl. By
soicmep akwvliad KOHbIMObL JHCOHe KAyinciz den cananadvl, 6UmKeHi
onap mabusamma Ke3oecemin maduau MexaHuzmoepee He2iz0el2eH.
Ocuvinoatl 90icmepoiy OIpi — (humopemeouayus-Kopuiazas opmarvl mipi
eciMOikmepoiy Kome2iMeH apmypai 1ACmayuibl 3ammapoan masapmy.
JKymuvicmoly makcamoi- aacman2an monvipakmol Gumopemeouayuaniay
MeXHON02UANAPLIHOA NAUOALAHY HCOHEe AUMAKMbIK dHca20auiapoa
9KON02UANBIK KAVINCI3 6CIMOIK Wapyaulblivlabl OHIMOEPIH ALy YUliH
6ciMOIKmepOiy Spmypai mypiepimeH 3epmmey HCoHe ayblp Memandapmer
JIACMaH2aH MonvipaKmol 2aiogum ecimoikmepimer umopemeousyusiay
mypansl srcazviizan. Toocipubenepee natioananvlizan 2ano@ummepoin
bapvi2bl 0a KAOMULL HCOHE KOP2ACbIH CeKiIOi eme Yiibl ayblp Memanoapobsl
mamvlpviHa CiHipin, sfcuHal aramein Kabirzem kepcemmi. Texkcepineen
ayvlp memanoapovly iuinoe caiogpummep KaOMuiloi KoOipeKk mamvlpblHa
cinipeminin xkopcemmi. Copanwen (Salicornia) eanoguminiy mamwipol
MeH JHCanvlpaKmapviHoa Oepileer ayblp Memanoap wamamer di2aHod
0ipOetl monuepoe Hcunanrovl. An, asxcvipvlx (Aeluropus) eanoguminiy
ACANBIPAKMAPLIHOA OHBIY MAMbBIPLIMEH CAALICMbIP2AHOd aAYblp
Memanoapovly bapaviK mypaepi o10eKanod Kon H#CUHAIMbIHbL 09/1e10eHOL.

Kinmmi ce30ep: ayvip memanioap, buopemeduayus, pumopemeouayus,
9KON02USL, MONBIPAK, 2aL0Pum.
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Kipicne

Kasipri agam TipmIiJliriH CUMIATTaHTBIH Kep KOWHAYBIHAAFBI Talgansl
Ka30asapbl KEHIHEH UTepy JKOHE OHJIIPICTIH 8p CaTachIHBIH KapKbIHIBI 1aMybl
KOPpIIaFaH OPTaHBIH ayblp METaJIapMEH JIaCTaHyBIHBIH HET13ri ceGenTepi OoJIbI
OTBIp. AyBIp MeTaniap KeNTereH Iainanbsl Ka3zdaxapabl Urepyeri KOoChIMIIa
eHiMIepi O6onbn Tadbutagsl [1]. Mbicanbl, Tapa3 KadachbIHBIH ailMaFbIH[A
urepinerin cynepdochaTTslH KypaMbIHIa KOI MeJilep/e KayinTi ayslp
MeTaIapAbIH Oipi — Kaamuid 6onagsl [2].

Exi BaseHTTI MeTanapablH OMOJIOTHSIIBIK MaHBI3bl MOJICKYJIajJap IbIH
KypaMbIHJia OonateiH cynshrunpuis (-SH) TonTapra, acipece autnonmapra
(HS-C=C-SH) XUMUSUIBIK TYBICTBIFBI ©TE€ >KOFaphl. AJI, OCBIHIAW KYKIpTTi
TonTtap OapibIK aKybI3AapAbIH imIiHae ken oomast [1]. A, 06i31iH qeHeMi3neri
aKybI3/IapJblH ar3a YIIIH aca MaHbI3AbI ajlyaH TYpPJi KbI3MET aTKapaJbl, sSIFHU
aybIp MeTaJIAAp ACHEMI3/Ie XKYPIl )KaTKaH COHIIaMa XMMUSUIBIK PeaKIHsIIap by
OipHelIeyiHiH 31 TOKTal Kajica — Tipi OpraHu3Mre eJiim Kayimi Tyamsl. AybIp
MeTaIap/blH Kayili OChIH/A.

Erep xopmaraH opTaHbIH ayblp MeTalJapMeH JIaCTaHFAH KaJIbl COJ
Ky#iHze Kana 6epce, OH/ia JacTaylIbl KOCHIIBICTAPABIH a/1aM MEH JKaHyapJiapIblH
JICHCAyJIBIFBIHA THTI3€TiH KayilTi ocepi KbUIaH-KbuFa Kymele tyceni [1, 3].
CoHppIKTaH, OYTiHTI KYHI JYHHEXY31HIH FaJbIMJIapbl TOIBIPAK TEH CYAbI aca
KayiInTi yJIbI MeTaJIap/IaH Ta3ajayablH THIMJI1 XKOJIBIH i31ecTipyne. Fampimmap by
ecenTeyiepi 0oibIHIIA | Ky0. METp TONMBIPAKTHI PU3NKAIBIK-XUMUSUTBIK KOJIMEH
yJibl MeTasapMeH TazanayabiH melFsIHEL 1000 AKII nomtapsiHaH acaibl eKeH
[4; 5]. An, ocbliaH MBIHJAFaH MAPIILI KUJIOMETP aJIKanTarbl TOMBIPAKThl COHAAM
YKOJIMEH Ta3ajlayJblH KaHIIAJIBIKTHl aca KbIMOAT €KEeHIH TYCiHy KHBIH eMec.
Kopiaran opTaHbIH JTaCTaHybIH TOKTATY IbIH KOHE Ta3anay/IbIH 01pieH-01p KOoJIbl
— OCIMIIKTEep/i alaIany eKeHIH FaJbIMJIap 19Jes/Ien oToIp [2, 6]. OciMaikrepai
Tnaijanany apKbUIbl KOpIIaFaH OPTAaHBI Tazanay d/iCiH «(pUTOpEeMEaNaIsD el
aTaiel. ['pexTiH «pUTOH» JereH co31 — OCIMIIKTI, all TATBIHHBIH «PEMEIITYM»
JNeTeHl — KalmbiHa Kentipyai Oingipeni. Kopmaran opraHbl Ta3anayjaa
¢duTopeMeranus ©T€ HOTHXKEII KOHE DKOHOMHKAJIBIK JKaFbIHAH ap3aH dJIic
eKeHIH KeIlTereH Toxipudenep manenaeyae. O yIIiH oCIMAIKTEpAiH apacblHaH
yJIBI METAJLAAP/IBIH Oenriii Oip TypiH HeMece TYpJepiH ©3/epiHiH BereTaTHBTI
MYILIEIEpiHe KOIl MeJIIIepIe KUHaW aJIaThIH OCIMAIKTEPIIH TYPIepiH alKbIHAAY
KaKer.

Matepuangap MeH aicTep

Toxipubenepimisre ayblp MeTangap — KOPFAaCHIHHBIH KOHE KaIMHHIIH
ko3zepi peringe (C,H,0,),Pb xoene CdACI,.5/2H,0 Ty3napbiHBIH CyaaFbl
epITIHALICPIH KOJJaHBUTABL. MeTanaapabH Meiepid AnMartbiiarsl o1-Dapadu
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aThIHAarel Ka3zak YITTBHIK YHUBEPCHTETIHAETI 3KOJOrus KadeapachlHIaFbl
aToMbI-abcopOumsTEl criekTpomeTpiep (AAS-3, I'epmanus xone Analyst-2000,
AKTIII) apkputbl aHBIKTaNAb! [7]. bakeinay peTinmeri eciMaikTep KypaMbIHA OCBI
MeTanaap OepiIMereH TOMbIpaKTa eCipiIIi.

lamogurTepaiH TaMBIPBIHBIH aybIp METaNIbI CiHIpIM, )KWHAY KaOiieTi.
Tomwipakter (C,H,0,),Pb xene CACl,.5/2H,0 tyznapeiaein 10 MEKpOMOIH
epiTiHaIepiMeH apalacThIPBULIB. AJABIMEH Talo(UTTEePAiH TYKBIMIAPBIH
imiHae OUCTHIACHTeH CYMEH BUIFalJaHFaH QmibTpii Karaswel Oap [lerpm
TabaKmaIapelHAa OHIIPIIAL. |5-KYHAIK raoQuTTepiH oCKiHACPIH eMKaHIai
KOCBUITBIC OepiIMEereH TOMBIPaKKa KOMIET eTilm OTHIPFRI3BUIABI. ComaH Kemeci
15 xynHeH keitinri (srau 30-KYHIIK) ©CcKiHIEp i OaKbUIay apHAJIFaH TOMBIPaKKa
JKOHE KYpaMbIH/Ia aybIp METaJUT KOCBUTFaH TOMBIpaKkKa Keripingi. CerTim, apOip
ramoduT TYpiHiH eckiHAepin 6 Hyckazapaa ecipinmi [8]. Keneci 10 kyHHEH KeitiH
(40-xyHAIK) ©CIMIIKTEP/IiH TAMBIPBI MEH JKaIlbIpaKTaPBIHIAFEI AYBIP METaJIapAbIH
MeJIIIePiH aHBIKTAIIEI [9].

Hoarumaxesep soHe TaNKbLIAY

Texipubenepre naiiganaHbslIFaH radoQUTTEPAIH OApIBIFBl 1a KaagMUN
JKOHE KOPFACHIH CEKUIII OT€ YIIbI aybIp MeTaIdapAbl TAMBIPBIHA CIHIpIM, )KUHAH
anatelH KabimeT kepceTTi. TekcepinreH ramoGUuTTEpaiH IMIiHIE aXBIPHIK TIEH
COpAHIIONTHH TaMBIPBIHAA aybIp MeTanmap Oipirama KeOipeK >KWHATATHIHBI
Oaitkayra 6omazapl. TekcepinreH ayblp MeTAIIAP IBIH iIIH/E FaT0pUTTEeP Ka MUK
Ke0ipeK TaMBIpBIHA CiHipe i eKeH. JlereHMeH, OCHI TATO(UTTEPIiH OAPIIBIFEIHBIH
TaMBIPBIHIa TEKCEPIITeH dpOip aybslp MeTayl ImamMaMmeH Oipaeilt Mmemmeprae
JKUHAJIAIBI Aeyre Oomaipl.

A, eHJl 3epTTeNreH TamoPUTTEPIiH JKalbIpaKTapblHa KeleTiH 0oycax
Tamarix, Suaeda xxone Tamarix ramouTTepiHiH KaIbIPaKTapBIHAA TOITBIPAKKa
OepiireH ayblp MeTanJap OJapAblH TaMbIPIMEH CAJBICTBIPFaHAa dJieKaiina
a3 memmepae xuHangsl. CopaHmen (Salicornia) ranoduTiHiH TaMBIPpEl MEH
JKaIbIpaKTapbIHIa OepiireH ayblp MeTaaap maMaMeH ajaFaHza Oipaei Memmepe
KUHAIABL. AJ, axbIpeIK (Aeluropus) ranoduTiHiH >KambIpaKTapbIHIA OHBIH
TaMBIPBIMEH CaJIbICTBIPFaHa ayblp MeTajiap/blH OapibIK Typliepi oijieKaia
KOIT )KUHAJIJIBL.

DTUICHANAMHHTOPTCIpKe KBIMKBUIBIHEH (DJ[TA) aysip MeTamgapasl
ciipyzeri acepi. DJITA exi BaneHTTI aybslp MeTangapMeH oTe OaillaHBICHIT,
OJIAPIIBIH YITBI KacHeTiH kosimbl. OHBIH yeTine D/ TA eciMaikTepIiH TaMBIPBIHIAFBI
aroIuIacT apKbUIbl OHall KO3FaJIaThIHBI TOJNBIK fauennenred [10]. ConuplKTaH,
OATA-HBIH ©CIMAIKTIH TaMBIPBIHA €HETIH KaOlIeTi OHBI (PUTOpEMEeTUAIIHIFa
KOJITaHyFa OOJIaTBIHBIH KOPCETE .
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Kemneci Toxipubenepimizae Tombipakka KocburraH DJITA-HBIH opTypai
KOHLIEHTPALMSUIAPBIHBIH, KaJMUH JKOHE KOPFAChIHHBIH OPTYPIl raJoUTTepAin
MYIIeNepiHe KUHATYBIHA Kalall ocepin 3epTreynepre OarprTanasl. O MakcaTTa
ranodurrepain KaszakcTtanma eceTiH TYypiepiHiH ©CKiHIEpiH KypaMbIHA
aybIp MeTanmap KOCBUIFAH apHAbl TOMBIpaKKa KOIIipiI, apbl Kapail ecipiiui.
TombipakTeiH 1 KITorpaMbiHAa | MIJUTATpaMM aybIp MeTal OONaThIHAAN eTim,
kopracein ymin (C,H,0,),Pb epitinaicin xone xaamuii ymin CdCl,.5/2H,0
epiTIHIICIH apajacThIPBULABI. AYBIp METaul KOCBUIFaH TombIpakTa 10 KyH
ecipinreH raJouT eciMIIKTepiHIH TaMBIPBI MEH >KaIlbIpaKTapbIHAAFEl aybIp
MeTaJIapblH MOJIEepiH 3epTTeNnai. AIBIHFAaH HOTHXKEIEp Taxipuobere
naiiasanrad ranoQUTTepAiH TaMBIPbIHA OSpUIreH ayblp METalAapabl opTYpIIi
JIeHreiiie )KMHaKTaiabpl. TombIpakTan ayelp MeTajliapibl TaMbIpbIHA OeCceH Il
TYpIe XHHAKTAHTHIH ranodurrep copaHmen (Salicornia) MeH aXBIPBIK
(Aeluropus) GOJIBIT IIBIKTHI.

Tomeipakka KocsurFad I TA-HbIH eH ToMeH 10 MKM KOHIIEHTPaUsACHIHBIH
e3iHme-aK OapJBIK TaJo(PUTTEPiHIH TAMBIPBIHAAFE aybIp METalIdap.IblH
Memepi KypT >korapbutanbl. TombipakTarsl DJITA-HBIH KOHIIEHTPAIUSACHH
OipTiHIen KeTepreHae, OFaH COMKeC raTO(PUTTEP IiH TAMBIPBIHA CIHIPUITEH aybIp
MeTaJIapI6IH MeJIIIepi J1e >KoFapbuIai 6actaabl. ['anopurrepain 6apIibIK TYpiHIH
TaMbIPBIH/IAFbI aybIp METAIAAP/BIH €H Kol Meumiepi Tonsipakrarsl /1T A-HbIH
koHneHTparmsce! 10 MM-Fa TeH OorraH ke3zae Oarikanabel. 31T A-HBIH eH )KOFaphI
10 MM KOHIEHTpaIUSICBIHIA COPAHIIONTHIH TaMBIPBIHIAFBl KOPFACBIHHBIH
MeJIIepi ayblp MeTayul KOChbUIMaraH OaKplIay TOMBIPAKIeH calblcThpranaa 30
ece XoHe KaJIMHUHIKI 35 ece )KOFapblIaibl. AXBIPBIKTBIH TaMbIPBIH/IA KOPFACHIH
34 ece xoHe KagMuii 35 ece ocCTi.

KopbITbIHABI

ConbiMeH, 0acKa 1a eCIMAIKTep/IiH TONTaphI CEKUIII raTopUTTEePIiH apackIHIa
Ja ayblp METaJJapIbl CiHIpY MeHreili OOWBIHIIA YIKEH albIpMAaIIbUIBIKTAp
0O0NaTBIHBI AHBIKTAJABI. AJIBIHFAaH HOTHXenep OOMBIHIIA COpAaHIION MEH
KBIPBIKTHI TATTO(QUTTEP/IIH apaChIHAAFbI ayBIP METAIABIH THIIEPAKKYMYIIITOPIIaphI
JIeTT aifTyFa 00Iabl.
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OUTOPEMEJUALNSA ITOYB, 3ATPA3ZHEHHBIX TSAXKEJIBIMHA
METAJIJIAMU, PACTEHUSIMU-TAJTOPUTAMUI

Cmambs nocéaujena akmyaibHoU Ha ce200HAUHULL OeHb npodieme,
K020a u3-3a 000blYU CbIpbs HAWel CMPAHOU cmpadaent OKpPYICarudsl
cpeda uz-3a madjceablx Memannos. B coepemenuvix ycnosusx, kozoa
AHMPONO2EHHAS HAZPY3KA HA IKOCUCTHEMbL HOCTNOAHHO 803pACmaen,
a ux ycmouuugocms umeem onpeoeieHHvlie 02panuienus, 60abuloll
UHmMepec npedcmasnam pasiuytsle OUOI0SUYeCKUe MeMoobl OUUCHIKIL
okpyacaoujell cpedvl. Imu Memoovl CHUMAIOMCS PA3YMHbIMU U
0e30NACHbIMU, NOMOMY YMO OHU OCHOBAHBI HA €CMEeCMEEeHHbIX
MexaHusmax, Komopvie ecmpeuaomcs ¢ npupooe. QOOHUM U3 MAKUX
Memo0os A6semcs umopemeouayus — O4UCmKa oKpyscaruell cpeodsl
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om pasnudHbIX 3a2PA3ZHEeHULl ¢ NOMOWbIO JHCUBLIX pacmenull. [lenb
pabomul-usyuenue 3a2psA3HEeHHbIX NOYE8 PA3IULHLIMU BUOAMYU PACMEHUL
0151 UCNONBL30BANUSL 8 MEXHON02UAX Pumopemeouayuu u noayueHus
9KON02UUECKU DE30NACHBIX RPOOYKMO8 PACHEHUEB00CBA 8 PEUOHANLHBIX
VCR08UAX U pumopemeouayus no4e, 3a2PA3HeHHbLX MAICETbIMU
Memaniamu, pacmenuamu earogpuma. Bee eanogpumot, ucnonvsosanivie
8 ONbIMAX, NOKA3AAU CNOCOOHOCMb NOIOWAMb U HAKANAUBAMb 8 CEOUX
KOPHAX OYeHb MOKCUUHbLE MIAdCENble Memaillbl, MaKue Kak Kaomutl u
ceuney. Cpeou npoGepeHHbIX MANCENbIX MEMANNO08 2al0PUmMbl NOKA3AU,
umo kaomuil nozrowaem Ooavuie KOpHel . Tadxcenvie Memanivl,
coleparcaiyuecs 8 KOPHAX U TUCMbAX eanoguma amoposuu (Salicornia),
ObLIU cOOpanbl NpUMepHO 8 00UHAKOBOM Koauuecmse. [Jokasano, ymo 6
aucmusax eanoguma Hepasnyunuka (Aeluropus) nakaniusaemcs 20pazoo
OOIbILE BCEBOZMOIICHBIX MAICENBIX MEMATIO08, YeM 6 €20 KOPHSX.

Kniouesvie cnoea: msascenvie memanivl, 6uopemeouayus,
Gumopemeduayus, sxKo0102uUs, NOYBA, 2AN0PUM.

*K. M. Zhetybay

Toraighyrov University,

Republic of Kazakhstan, Pavlodar.
Material received on 20.12.21.

PHYTOREMEDIATION OF SOILS CONTAMINATED
WITH HEAVY METALS BY HALOPHYTE PLANTS

The article is aimed at reducing the impact of heavy metals on the
environment due to the production of raw materials by our state. In modern
conditions, when the anthropogenic load on ecosystems is constantly
increasing and their stability has certain limitations, various biological
methods of cleaning the environment are of great interest. These methods
are considered reasonable and safe because they are based on natural
mechanisms found in nature. One of these methods is phytoremediation —
cleaning the environment from various pollutants with the help of living
plants. The purpose of the work is to study the use of contaminated soils
in phytoremediation technologies and to obtain environmentally safe crop
products in regional conditions with various plant species and to conduct
phytoremediation of soils contaminated with heavy metals with halophyte
plants. All the halophytes used in the experiments also showed the ability
to absorb and accumulate very toxic heavy metals, such as cadmium and
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lead. Among the tested heavy metals, halophytes have shown that they
absorb more cadmium in their roots. The heavy metals contained in the
roots and leaves of the halophyte Salicornia (Salicornia) were collected in
approximately the same amount. Well, it has been proven that the leaves
of the halophyte aeluropus accumulate much more of all kinds of heavy
metals than its rhizome.

Keywords: heavy metals, bioremediation, phytoremediation, ecology,
soil, halophyte.
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CHAMAENERION SEG. BUOXUMUAITIbIK K¥YPAMbIH
3EPTTEY XXOHE OHbl ®YHKLINOHAJI4bl ©HIM
PETIHQE NMAUQAITIAHY MNEPCIIEKTUBAJIAPbI

byn maxanaoa scabaiiel oecemin 0opinik 6cimMOiK JHCIHIUKeE
JACAnvIPaKmMuvl Kypeyom mypaivl aknapam oepineet, onvly OOmManuKaiblx,
amayvl — Chamaenerion Seg. Chamaenerion Seg. anmunponughepamugmi,
KaObIHy2a Kapcol, UMMYHOMOOYIAYUAILIK, AHIMUOKCUOAHMMbI, COHOALI-
aK MUKpooxa Kapcel 6eiceHOiKmi KamMmumvlH emMoOiK Kacuemmepite
baunanvicmol excenoer bepi beneini. JKiyiwike scanvipakmol Kypeyommoiy
OUOXUMUATBIK KYPaMbl 3epmmenioi, OHbIH 0OpLIiK Kacuemmepi mypanivl
Mmonimemmep Keamipineen. Kypeyom ouonocusnvix bencenoi 3ammapobiy,
0opyMeHOepOiH, OMIPIIK MAHbI30blI MAKPO- JHCOHE MUKPOITIEMEeHmmepOiH
KYHObI K031 001611 MaObLIaA0bl HCoHe 08CMY Pl MeOUYUHAOA KOIOAHBLIAObL.
Op mypii Mamanoap xcypeizeeH KoJl0aHvicmazel 3epmmeyiepoiy
HOMUNICENEPIH, 2bLIbIMU HCOHe Mapuxu paxminepoi manoay, sHco2apulod
amanaan myp 08piniK 2aHa emec, COHbIMeH Kamap KyHObl OCIMOIK WUKI3ambl
peminoe O0e KeHiHeH KOJIOAHbLIAMbIHbIH Kopcemmi. DYHKYUOHAIOb
MmazamovlK KOCnAaniapovly KyHObl KO3i pemiHoe JHCIHIuKe Hcanvipaxmol
KypeHommul nauoaiany mypanvl moiimemmep oap. Chamaenerion Seg.
wen col2biHObickl « Kauommay mypinoeei dcapmuliati Kammol ipiMuixmi
batiimy ywiin, KaHbIKnA2aH JCoHe KAHBIKKAH MAll KbIUKbLIOAPbIHbIHY
KYPamblH apmmblpy YUlin atpan 6HOIpy mexHoA02UACHIHOA KONOAHBLIAH.
Conoaii-ax, Chamaenerion Seg. wuxizamol 2epoOUeMUKATBIK MAMAKMAHY
yuwin pumowiaii MeH Koghe cycoinblH OHOIPY YUIH KOIOAHBLIAODL.

Kinmmi cesdep: Chamaenerion Seg., ociniuike dHcanvipaxmol
Kypenom, HMean-wail, 6UOXUMUATBIK KYPAM, (PYHKYUOHALOBIK OHIMOED.
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Kipicne

COHFBI JKBULIAPHI FATBIMIAPIBIH Ha3apbl OHEPKACIMTIH TYPJIi CaJlaapblH/a,
aTam aWTKaHAa (apMalleBTUKa, MEAHUIIMHA JKOHE TaMaK OHIIpICiHIe ADCTYpIi
»ka0alibl ©CETIH MIMKI3aTThI MalIaaHyFa )KOHE OHJICYTE ayIapbULIbL.

dapMmaneBTHUKAIBIK OHIIpic meH MeaunuHana, auemaik COVID-19
TIaHJEMUSICBIHAH TYBIHJIAFAH JI9Pi-A0pMEKTEp/IiH JKeTicneynIiiri OyraHn ceder
Oonel. Jlopi-aopMeKTepIiH KeTICIeYIIIiri, COHIal-aK JopiXaHa KeIiIepinae
OaFaHbBIH O6CYi, XaJIBIKTHI aypyIbIH allIBIH-aTy MCH eMJICY/IiH Oajlama KOJIapblH
i3meyre MoKOYp eTei.

Tamak eHepkaciOiHIE Ka3ipri yakbITTa, XaJIBIKTBIH OapJiblK TaFaMIIbIK
3aTTapra KaKeTTUIIKTepiH OapblHIIA KaHAFaTTaHABIPYyFa MYMKIHJIIK OepeTiH
(YHKIMOHAIABI MaKCATTaFbl OHIMACP/I KypyFa )OHE TaMaK KYPBUIBIMBIHA
eHri3yre epekine keHin Oenineni. Kasipri sxkarnaiiia anammap IeHere Tepic acep
€TEeTiH, KeITereH (pakTopiapra yueipaiinsl. Onapra: Kyif3eic, coyeleHy, Harap
9KOJIOTHS, a3 KO3FAIBICTBI OMIp CAITHI, TYPHIC TaMaKTaHOAy, 3USHIBI dJCTTEP
)oHe Oackanap skaransl. JKorapeima atanraH OapiblK (haKTOpIapabIH acepi,
aKBIp asFbIHA KEITCHJIC, KaTepili iCiK, )KYPEK-TaMbIp KOHE O0acKaiap CHUSIKTHI
aypyJapAblH 1aMybIHA OKele . AlaM aF3achlHJIa CHHTE3/ICIITCH )KOHE TaMaKIICH
0ipre KeJeTiH aHTHOKCHIAHTTAp, OJIapIbIH TaMybIHA KapPChI TYPyFa KOMEKTECE/Ii.
Benrini 6ip kacuerrepi 6ap eHiMaepi jkacay Ke3iHJe, aTal alTKaHa KOPEKTiK
3aTTapAbIH KYPaMbIH 63repTy Ke3iHIe KaKETTI HOTHKE TaFaMIbIK KYHIBUTBIKTHIH
JKOFaphIIaybl OOJBIN TaOBIIaABl. OHIMACPIIH TaFaMIbIK KYHIBUIBIFBIH
apTTBIPYIBIH Oip JKOJIBI-PELENITKE dPTYPIIi OCIMAIKTEP/IIH CHIFBIHABUIAPHIH SHTI3Y.
HIMIIOpTTHI aJIMACTHIPY KaFIalbIH/Ia OTAH/IBIK OHIIPIC IINKI3aThIH MalijalaHyFa
epekiie Hazap aynapy KaxeT. OcblFaH OalIaHBICTHI )KEPTUTIKTI ©CIMJIIK TEKTEC
IIMKI3aTKa JIeTeH KBI3BIFYIIBUIBIK KaiTa xaHmaHel. Kasakctan PecryOnukacer
JPpiTiKk eciMIikTepaiH Oail pecypcrapsiHa ue, Oyn tisimae Chamaenerion
Seg. epekiie opbIH anaabl. OCIMIIKTIH 63iHe TOH epekieniri, Kazakcranma o
0apIIBIK JKEpJIC OCEi, TOTBIPAK KYHAPJIBLUIBIFBIH TAJAI CTIICH I, KapanaibiM ecipy
TEXHOJIOTHSCH MEH 0aii OMOXUMHUSITBIK KYpaMbl Oap.

Byn xyMmeicThIH MakcaTel — Chamaenerion Seg. OHOXUMUSIIBIK KYypaMbIH
3epTTey JKOHE OHBI (PYHKIMOHAJABl MaKcaTTaFbl OHIM pETiHIE MalganaHy
MIEePCIICKTUBAIAPEI.

Matepuangap MeH aicTep

JKiHimKe kKambIpaKThl KYPCHOTTHIH OMOXUMUSIIBIK KypaMbl MCH JTOPIIIK
KacueTTepi Typaisl aknapat, Web of Science, Scopus, Google Scholar, Mendeley,
PubMed xone eLIBRARY .ru. onnaitn mamimertep 0a3zachiHAa, 91eOHeTTEpI
TaIay apKbUTEI albIHIBL. COHal-aK, ©CIMIIK TEKTEC MpenapaTTapMeH aypyiap/bl
emjiey OOWBIHIIIA JDCTYPIIi METUIMHA TaXipubeci Tanmanmsl [1, 2, 3].
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Hoarnkenep :koHe TAIKBLIAY

Chamaenerion Seg. — XIHIIIKe >KanbIpakTsl KypeHoT. Kebinece, MBan-maii
KOIDKBIIIBIK IIONTI IOPUTIK OCIMIIIK peTiHze TanbMal, Onagraceae TYKbIMAChIHA
xaranapl. Kazakcranna xkebiHece cUpek apaiac opMaHaap apachlHza, KebOiHece
KHEKTep/e, arall Kecyliep/ie, OpTeHI'CH JKepiiep/e, JKoJIgap MeH COKIIaKTap
OoifpIHIa, KYpFaK IIBIMTE3eK OaTmakTapbiHia, OyTramap apacbiHga eceni. Ecki
opMaH epTrepirme o 10 jKbUTFa JeHiH IenTe caKTaiabl, OipTiHICT KOKTEPEK
TIeH KallbIH MEH ILOITi 0CIMAIKTEPMEH KBIPTHICTBI HIOTITI BIFBICTHIPaAbL. JKiHiIIKe
JKaIbIPAKThl KYPEHOT KOHBIP)KAH KIMMATTHI )KOHE KaKChl )KapbIKTaH/IbIPbUIFaH
JKepJep/i yHaTalbl, TYKBIMMEH J€, BETeTaTUBTI JKOJIMeH Je Tapanaabl. O
MayCBHIMHBIH COHBIHJIA TYJIJEH/Ii, MayCHIMHBIH asFbIH/IAa — TaMBI3/IbIH OachIHaa
xKemic Oepei.

Chamaenerion Seg. 0aplbIK OpTaHIApBIHBIH €MJIIK HEMece TaraMIbIK
KacuerTepi 6ap, OCIMAIKTIH ep ycTi OOJIiri YJIKEeH KbI3bIFYIIBUIBIK TYABIPa bl
[4]. Chamaenerion Seg. GNOXMMUSIIBIK KypaMbl 1—KecTee KeNTipiIreH.

Kecte 1 — Chamaenerion Seg. OMOXUMHSIIBIK KYPaMBbl

Kepcerkimrin araybl Kypawmsl, %
AKyBI3Iap, JKaJIbl KypamMbl 16,4
AltanuH 0,61
ApruHuH 0,58
AcmaparuH KbIIIKbLIbI 0,32
Banun 0,65
I'uctuaun 0,31
Tnunma 0,55
['myTam KpIIKBUTBI 1,83
Wzoneiiun 0,55
Jleniuun 0,87
JInzun 0,48
MeTHOHHH JKOHE LIUCTEUH 0,15
[Iponun 0,64
Cepun 0,54
Tupozun 0,35
Tpeonun 0,51
denunnanaHuH 0,54

MunepaJgasl 3aTTap, Mr
Bop 6
Temip 2,3
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Mapranen 16
Mpeic 2.3
Monubex 0,44
Hukenb 1,3
Turan 1,3
Japymennep, Mr
A 0,18
buodnasonouarap, % 0,1 mein
B, 0,033
B, 0,137
B, 0,632
B, 0,112
PP 4,674
C 200388
Wnik 3artap, Mr % 7-20
Kapotunouarap, mr % 3,67-7,59
KacyHbIK 13,13-26,01
Jluruun % 8,67-13,08

1 — kecreneH kepiHin Typranmaii, Chamaenerion Seg. 6Guomaccachl, OHbIH
eM/IIK KACHETTEPIHIH allyaH TYPJIUIITiH aHBIKTaH ThIH )KETKUTIKTI 0ail OMOXMMUSLIIBIK
Kypambl Oap. JKiHiIIKe KaIblpakThl KYPEHOTTa KOINTEreH I9pyMEHAep, acipece
C nmepyMmeHi (TMMOHFa KaparaHaa 5—6 ece Kell), COHAal-aK aMHHKBIIIKbUIIAD
TaObUTFaH. OCIMIIKTE KE3[IeCETIH MUKPOAIEMEHTTEPIIH IIIHIe MapraHerl, 6op
JKOHE TeMIpAIH alTapJbIKTall MeJILIEepiH aTan ©TKeH eH. byn MuHepanap
a/laM KaHBIHBIH FeMOIJIO0OMHI, IMMYH/IBIK JKYWEHIH JKacyllalapbIHbIH CHHTE3I,
ac KOPBITY JKOHE XKYHKe KYHECIHIH KYMBICHI VIIiH KaxeT. Onap MeTaboiu3m
nporecTepiHe KaTbica/bl, OYIIIBIKET dYMBICHI, )XYPEK COFY KHUIITI, cyiiek
KYPBUIBIMBI YIIIIH MaHBI3/Ibl, aHEMHUSTHBIH JIaMybIHA KeJIepTi KenTipeai, KokOaybip
MEH OaybIpIbIH JKYMBICBIHA MMaiijaibl 8cep eTeidi, ecTe cakTay KaOineTiH
JKaKCcapTa/ibl, 6CY MPOLECTePiH JaMbITabl [S].

JXiHilmKe XanbIpaKThl KYPEHOTTHIH ASPIIIK KaCHETTEpl exeanaeH Oepi
Oexrini. Oy XaJNbIKTBIK MEIUIIMHA/IA acKa3aH, 0aybIp KOHE KYbIK acThl 0€3iHiH
KaOBbIHYBIH, COHJIal-aK OyHpeK IeH 39p LIbIFapy >KOJIAPbIHBIH aypyJiapblH
eMJIey YIIiH KojmaHbutFaH [6]. O3 keserinne Chamaenerion Seg. TamMbIpiapsbl
MeH cabarbl KbITall MEIUIMHACHIHAA dPTYPIl kKapakaTTap MEH KaObIHY bl
emjiey YurH Koimaneuiansl [7]. by ecimuikri dutorepanusaa goctypii, 6ac
aypybl, YHKBICBI3/BIK, aHEMUS, KYKIAJIbI, CYbIK THIO aypyJjapbl *oHe T.0.
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Kosnanbiiazpl. CHIPTKEI )KaFbIHAH, KYPEHOT MUKO3/1ap/bl, YCaK KYHiKTep/i, Tepi
OepTrenepiH, xkapanapsl, cornaii-aK JIOP aypynapsIHbIH KaOBIHYBIH eMIeY YIITiH
aHTH(IOTUCTUKAJIBIK JKOHE aHTUCENTHUKAIIBIK Kypall peTiH/Ie naijananbuiaasl [8].

JKiHiIIKe )KanbIpaKThl KYPEHOT TaMaK OHEPKoCiOiHIe KeH KOJIaHbIC TaIlTHI.
TinTi exenri Peceiine Chamaenerion Seg. ¢pepMeHTTENTEH JKalbIpaKTapbIHAH,
JDCTYpIi CychIH — MIBaH-11ait maibiHaanFad. 19 Faceipaa o AHrsaa xoHe baTteic
Eypomansig 6acka enaepinne Oenrisi 0oxraH koHe Pecell MMIIEpUsACHIHBIH 0T
MaHBI3/IBI SKCITOPTTHIK 0HiMi 0o1ast [9, 10]. Kazipri yakerrta MBan-1maiira gerex
KBI3BIFYIIBIIBIK KaliTa ocTi, cebeli ToMHEeH 0acKa, OJ1 I9PLTiK KaCHETTEPIiH KeH
CIIEKTpIHE M€ JKOHE KaHama dcepIep TyAbIpMaNIbL.

A. C. OnpxoBaHBIH fepeKkTepine caikec [ 11] JKiHimmKe )KambIpaKThl KYPEHOT
CBIFBIHIBICHI IO (EHOIAAPABIH Oaii Ko31 00T TaOBLTAIB YKOHE a/IaM aF3aChlH
aybIp METaJIapbIH YBITTBl KOCBUIBICTAPBIHBIH KHPATYIIbl 9CEPIHEH KOpFayFa
KaOl1eTTi afiKpIH OMOIPOTEKTOPIIBIK KacuerTepre ne. MyHmai Taxipubdenepmi
XKYpri3y, KOpIIaraH OPTaHBIH JKOFAPHI JIACTaHYbI JKaFAalblHAA (MYHAH-XUMHUS,
XUMHS, METAJLTYPTHUs J)KOHE T.0. KOCIIOPEIHIAP) )KYMBIC ICTEUTIH KOCIIOPBIHAAP
KBI3METKEpJIEPiHiH NPOPUIAKTUKAIBIK TaMaKTaHYybIH YHBIMIACTBIpYyFa
adTapibIKTail yiaec Kocap eni. HakTsl TOKCHHIEpPre KaThICTBI OMOTECTTEy
KE3EHIHEH OTKEH, XYMBICIIBUIAP/IbIH KYHACTIKTI pallioOHbIHA MM IIaiIapbiH
KOCY, alTapiIBIKTail CayBIKTBIPY OCEpiH allyFa jkKoHEe Kocibm aypy ACHTeHiH
TeMEHIeTyTe 00Ja bl

CyT eHiIMIEpiH OaHBITY YIIiH KIHIIIKE )KaTBIPAKTHl KYPEHOTTHI MMaiiiaaany
Typaisl MmaiMeTTep 0ap. JI. A. Kyperkosa sxoHe 1.0. [12] TaFaMIBIK KYHABUTBIKTHI
apTTBIPY MaKcaThIHIA CYT KOHCEPBUIEPIH OHIIPY TEXHOJOTHSCHIHIA KIHIIIKE
KaNbIPaKThl KYPEHOTTHI NaiifanaHy FbUIBIMHM HETi3AeNreH. ABTOpJap KaHT
KOCBIJIFaH KOIOJIAHABIPBUIFAH CYT PEIENTypachblHA >KiHIIIKE >XKaNbIPaKThl
KYPEHOTTBIH CY CBIFBIHJBICHIH KOCY MapraHell, KaJblni )koHe B6 BuTaMuHiHIH
MOJIIIEPiH apTTHIPY apKbUIBI OHIMIe (YHKIIMOHAJIIBIK KacHeTTep Oepyre
MyMKiHIiK OepeTiniH aHbIKTanbl. H. I1. Bespykosa xoHe T.0. 63 xymbIchiHAA [ 13]
YKapThUTal KaTTHI ipIMITIKTepAi OalBITY YIIiH I9CTYPIIi €MEC OCIMIIK MaTepHAITBI
peTiHae KIHIMIKE JKambIpaKThl KYPEHOTTHI MaiJaNaHy NepCleKTHBaIapblH
3epTTedi. DKCIepUMEeHTTIK 3eprreynep «Kadorray ipiMIIriHIH YATiIEpiHAe
KYPTi3UIL, KYPTi3UIreH 3epTTeyiep OMONOTHSUIBIK OCNCEHIUTIK TIeH JKIHIIIKe
XKarbIpaKThl KYPEHOTTBIH XMMUSUIBIK KypaMbl TYPFBICBIHAH >KapThUIall KaTThI
ipiMIITiKTepAi GalbITy YIIiH ()yHKIIMOHAI B TAFAM/IBIK KOCTIATAP IBIH KYH/IBI KO3i
00JBIT TaOBUTATEIHABIFBIH KopceTTi. A. I'. bensen xxone 1.0. [14] aiipan eHuipy
TEXHOJIOTHSACHIH/IA KIHIIIKE >KaIbIPaKThl KYPEHOT CHIFBIHABICHIH KOJIJaH/IbI.
Bakputay jkoHE SKCIIEPUMEHTTIK YATIAEpAl CATBICTBIPY Ke3iHAE aJIbIHFaH
HOTIKEIEP JKIHIIIKE KaIbIPAKThl KYPEHOT IO ChIFbIHABICBIHBIH KOCBUTYbI OJICHH,
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JIUHOJ, apaXHIOH CUAKTHI KAaHBIKITAaFaH Mal KbIIIKBUTIAPBIHBIH KOHE ITATbMATHH
CHUSIKTHI KAaHBIKKAH Mail KBIIIKBUIIAPBIHBIH KYPaMBIHBIH apTybIHA BIKITAT ETKCHIH
KOPCETTI.

XKiHimke >KambeIpaKThl KYPEHOT KypaMblHAa KO(DEHH XKOK, OJ TYpIi
JKac TONTaphl apachlHA, aTall alTKaHga KapT aJaMaap apachlHIa KOJJaHy
afCBIH KeHelTeni. Ernme »kacTarbl ajgamaapaa KONTereH (pU3MONIOTHSIBIK
KoHE OMOXUMMUSIBIK MPOLECTEepaiH OeNCeHIINITi TOMeHACH i, KOTITEereH
I9pYMEHIEep MEH MUHepalgapAblH, atan aitkanga C mepymeHni, B mopymeni,
(honuii KBIIKBUTEI, KaJIbIIU, TEMIp jkoHe OacKamapablH ciHyi Oy3putanbl. Erae
JKacTaFbl aJaMIapAblH BUTAMHHIEPMEH KaMTaMachl3 €TiTyiH apTTHIPYIBIH
€H THIMi OJBI — OJapAbl TaMak eHiMaepiH Oaiieity. JI. B. ®uarosa sxoHe
1O. C. Ycens Kypambl )KaFbIHAH TCHIECTIPLITEH JKOHE eTIe )KacTaFbl afaMIapIbIH
IYPBIC TAMAKTaHy KOKETTITIKTepiHe Coiikec KeJeTiH epuTiH Kode CyChIHIaphIH
any OoifplHIIA 3epTTeyiep Xyprizai. JKana kode CyChIHIAapBIHBIH PEIEIT
OOBIHIIA KypaMblHa MPO(MIITAKTHKAIBIK JKOHE eMJIIK KacueTTepi 6ap ImmKizat
WHTPENNEHTTEPI SHT13UI1, OJapAbIH Oipi JKiHIIIKE KAIBIPAKTHl KYPEHOT OOIIBI.
3epTTey HOTHXKENEpi KOPCEeTKeH e, Kode CYCHIHAApBIHBIH KYpPaMbl eTie
JKACTaFbl alaMAapAbIH (DHU3HOIOTHSIBIK KaXETTUTIKTePiH KaHAFaTTaHABIPA b
JKOHE TePOTUETHKANBIK TaMaKTaHy OHIMIEpPiHiH (pYHKIHMOHAIIB KACHETTEPiH
KamTamachI3 etei [15].

KopbITbIHABI

Onebu nepekke3nepre KXyprisinren tangay Chamaenerion Seg. KypaMbIHIa
aJ1aM ar3achl YIIiH (U3HOJIOTHSUTBIK MaHBI3Ib KOCBLTBICTAPABIH KO MeIepi 0ap
eKEHIH KepCeTTi, OYJI OHBIH MK KaCHeTTEPIiHIH adyaH TYPJILUIIriH aHBIKTai bl
YKOHE OHBI OHEPKCINITIH 9PTYPIIi calaapbIH/ia Maiiatanyra MyMKIiHIIIK Oepe/i.
DapMaKoJIOTHIIBIK KacHeTTepiHe OaiIaHBICTHI JKIHIIIKE KAIbIPAKThl KYPEHOT
MeIWIMHA/IA KoHEe (hapMalleBTHKaaa KOJIAHbIC TanThl. TaMak eHepkociOiHze
KYPEHOT (YHKIIMOHAJIBI CYCBIHAAD — (QUTOmMAl MeH Kode eHAIpy YIIiH
naiinananemansl. Chamaenerion Seg. MO CHIFBIHABICH ipIMIIIKTEP/Ii OaHBITY
JKOHE allpaHAaFbl Mall KBIIIKBUTAaPEIHBIH KYPaMBIH apTTHIPY YIIiH KOJIIAHBUIAIEL.

OcpInaiimia, KiHIOIKe JKaIbIPaKThl KYPEHOT (PYHKIIMOHAIABIK MaKCaTTaFbI
OHIMJEepl OHIIPY YUIIH MEePCIeKTUBAIBI OCIMIIK MIUKI3aThl OOJBIN TaOBLIa bl
JIeTT KOPBITBIH/IBI XKacayFa O0Iabl.
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N3YYEHUE BUOXNMHUYECKOI'O COCTABA CHAMAENERION

SEG. 1 IEPCHHEKTHUBBI EI'O UCITOJIb30BAHUSI B KAYUECTBE
IMPOAYKTA ®YHKIIMOHAJIBHOT'O HASHAYEHWA

B oannoii cmamvee npedcmasnena ungpopmayus o ouxopacmyuem
JNeKapCmeeHHoOM PACMeHUU Kunpee Y3KOAUCMHOM, e20 6omanuyeckoe
nazeanue — Chamaenerion Seg. Chamaenerion Seg. uzeecmen c
O0aBHUX BpeMeH, 3a cyuenm CBOUX Mepanesmuieckux cEolcms, Komopbule
BKAIOUAIOM AHMUNPOIUPEPAMUBHYIO, NPOMUBOBOCHATUMENLHYIO,
UMMYHOMOOYIUPYIOWYIO, AHMUOKCUOAHIMHYIO, 4 MAKIHCE AHMUMUKPOOHYIO
akmugHocmo. H3yuen Ouoxumuyeckuii cocmag Kunpes y3KoaucmHozo,
npusedenbl OaHHble 0 €20 NeKapCmeeHnblx ceolicmeax. Kunpeti sigisemcs
YEHHbIM UCOYHUKOM OUONOSUYECKU AKMUBHBIX Belyecms, GUMAMUHOS,
JHCUSHEHHO BAIICHBIX MAKPO- U MUKPOILEMEHMOE U UCHONbIYEmCs 8
Mpaouyuonnou meduyune. AHaiu3 pe3yibmamos Cyuecmeyuux
uccne008anull, NPOBEOEHHbIX PA3IUUHLIMU CREYUATUCTNAMU, HAYUHbIX U
UCmMopuy4eckux (hakmos noxkasai, ymo GbIUEYROMAHYMbIN GUO UUPOKO
UCNONIL3YEMCsl He MOAbKO KAK JeKapCcmeeHHnoe, HO U KAK YeHHoe
pacmumenvroe coipve. HMmeromces dannvle 00 UCHONb308AHUU KUNDES.
V3KOMUCMHO20 8 KAYecmee YeHH020 UCMOYHUKA (DYHKYUOHAIbHBIX
nuwegvlx 0obasox. Ixcmpaxm mpasvl Chamaenerion Seg. ucnoavsosanu
ona obozaujenuss norymeepooco cuipa muna «Kawommay, 6 mexnonroeuu
npouzeoocmea Kegpupa OJis Y8eaudeHus COOePHCAHUS HEHACHIUJeHHBIX
U HacvlyeHnuix dcupHulx kucarom. Taxoce cvipve Chamaenerion Seg.
UCnoab3yemcs 08 npou3800cmed humouas u KogeuHo2o Hanumxa OJis
2epoouemutecko20 NUMaHusl.

Kurouesvie cnosa: Chamaenerion Seg., kunpeti y3konucmusiti, Hean-
uqil, OUOXUMUYECKUL COCMAG, PYHKYUOHATbHBIE NPOOYKMbL.
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THE STUDY OF BIOCHEMICAL COMPOSITION
OF CHAMAENERION SEG. AND PROSPECTS FOR
ITS USE AS A FUNCTIONAL PRODUCT

This article presents information about the wild medicinal plant
fireweed, its botanical name is Chamaenerion Seg. Chamaenerion Seg.
has been known since ancient times due to its therapeutic properties,
which include antiproliferative, anti-inflammatory, immunomodulatory,
antioxidant, and antimicrobial activity. The biochemical composition
of fireweed has been studied and data on its medicinal properties are
given. Fireweed is a valuable source of active substances, vitamins, vital
macro- and microelements and is used in traditional medicine. Analysis
of the results of existing studies conducted by various experts, scientific
and historical facts, showed that the above species are widely used not
only as a medicinal but also as a valuable plant raw material. There is
evidence of the use of fireweed as a valuable source of functional food
supplements. Extract of the herb Chamaenerion Seg. used to enrich the
semi-hard cheese type «Cacciottay in the technology of kefir production
to increase the content of unsaturated and saturated fatty acids. Also, the
raw materials of Chamaenerion Seg. are used for the production of phyto
tea and coffee drink for gerodietic nutrition.

Keywords: Chamaenerion Seg., fireweed, biochemical composition,
functional products.
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MODERN METHODS OF PREVENTION
OF PASTEURELLOSIS OF ANIMALS

This review article describes a contagious infectious disease of many
domestic and wild animals, pasteurellosis, characterized by an acute
course with manifestations of septicemia, lobar inflammation and edema
of the lungs, pleura, and in subacute and chronic course — purulent-
necrotic pneumonia, arthritis, mastitis, keratoconjunctivitis, endometritis
and sometimes enteritis. Modern methods of prevention and diagnosis of
the disease are described. Diagnosis of pathology is carried out mainly
by bacteriological methods, serological methods are used as auxiliary
ones. Treatment of pasteurellosis includes etiotropic antibiotic therapy,
detoxification, antipyretic and other symptomatic agents.

The combination of preventive measures allows farmers to maintain
the health of economically significant animals at the proper level. This
process is based on close cooperation and dialogue between farmers and
veterinarians. The disease of young animals in many cases can lead to death
in the absence of symptomatic treatment. Therefore, prevention measures
are very important than the fight against an already existing disease.

Keywords: pasteurellosis, disease, prevention, animals, treatment,
diagnostics.

Introduction

Pasteurellosis is an acute infectious disease of many types of domestic and
wild animals, which is characterized by fever, intoxication, pneumonia, pleurisy,
inflammation of the skin, subcutaneous tissue, arthritis, osteomyelitis, endometritis,
mastitis. Animal pasteurellosis is also dangerous for humans.

The causative agents of the disease are bacteria belonging to the genus
Pasteurella, the species Pasteurella multocida and Pasteurella haemolytica. In
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the environment, pasteurella is able to maintain its vital activity for a relatively
short time. In cold water, manure, blood can be preserved for up to three weeks,
in the tissues of dead animals for up to four months, in meat subjected to deep
freezing for up to a year. The incubation period in animals lasts from 3—4 hours
to 2 weeks. In 40 % of cases, sick animals die [1].

Materials and methods

The pathways of transmission of the causative agent of the disease are diverse.
The first and most dangerous is airborne. The second is when in contact with sick
animals, when bitten, as well as after scratches inflicted when handling cats. It can
be transmitted through food and water contaminated with animal feces, as well as
by the bite of horseflies. In an animal, the infection may be asymptomatic, but at
the same time infect others. The figure 1 shows strains of bacteria.

Figure 1 — Electron micrographs of P. multocida strains

All kinds of domestic mammals and birds are susceptible to pasteurellosis.
Buffaloes, cattle, rabbits and chickens are the most sensitive. Relatively high
resistance to pasteurellosis in horses and carnivores. Pasteurellosis manifests itself
in the form of sporadic cases, but under conditions conducive to its spread, it can
acquire the character of an epizootic [2].

The main source of the causative agent of infection are sick and ill animals,
as well as clinically healthy animals that were in close contact with patients with
pasteurellosis. Pasteurization is of great importance in the epizootology of the
disease, which reaches 70 % among cattle, 50 % among sheep, 45 % among pigs,
more than 50 % among rabbits and 35 to 50 % among chickens in dysfunctional
farms, in shown in the figure 2.

Factors contributing to the epizootic spread of pasteurellosis include mass
movements of animals for one reason or another without due consideration of the
degree of well-being of pasteurellosis farms, the lack of proper organization of
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economic and veterinary-sanitary measures in livestock and poultry farms, the
widespread use of insufficiently neutralized slaughterhouse waste as feed [3].

The ways of isolating pathogens from an infected organism are different:
with feces, urine, especially with nasal discharge when coughing, snorting, with
blood when bleeding. Sick cows can secrete pasteurels also with milk.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0% T T T 1

cattle sheep pigs rabbits

Figure 2 — The significance of epizootics of the disease in different animals

The pathogen is transmitted through direct contact (joint maintenance of
healthy and sick animals), as well as through infected feed, water, soil, care items,
milk, meat processing industry waste, mouse-like rodents, insects, wild birds and
humans [4].

Infection of animals is possible through the respiratory organs (aerogenic
pathway), injured skin and mucous membranes.

Morbidity and mortality in pasteurellosis can vary greatly depending on the
virulence of the pathogen, the immunological structure of the herd, conditions of
maintenance and feeding, the presence of concomitant infections and the timeliness
of health measures. In modern conditions of animal husbandry, pasteurellosis can
occur simultaneously with other diseases: parainfluenza, infectious rhinotracheitis,
adenovirus infection, salmonellosis, streptococcosis, diplococcosis, in pigs —
with erysipelas, plague, salmonellosis; in chickens — with escherichiosis and
staphylococcosis. Mixed infections are usually more prolonged and malignant.

Pasteurellosis of animals is observed at any time of the year, in pigs more
often in March-April and September-November, in cattle in July-August and
September-November.

Depending on the virulent properties and pathways of the pathogen, the
incubation period in pasteurellosis lasts from several hours to 3 days. The disease
can occur hyperacute, acute, subacute and chronically.
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In cattle with an ultra-acute course, the body temperature suddenly rises to
41 °C, severe cardiac disorders appear, sometimes bloody diarrhea. The animal
dies after a few hours with symptoms of rapidly increasing heart weakness and
pulmonary edema [5].

Acute pasteurellosis, as a rule, proceeds with a predominant lesion of either the
intestine (intestinal form), or respiratory organs (thoracic form), or the appearance
of edema in various parts of the body (edematous form). Body temperature in all
forms of acute pasteurellosis is elevated.

The intestinal form is more often manifested in young animals and is
characterized by progressive diarrhea and weakness of animals. Often, blood
appears in the feces. Animals are thirsty, anemia of the mucous membranes is
progressing, depression is increasing.

In the thoracic form, signs of acute fibrinous pleuropneumonia are noted:
accelerated and labored breathing, cough, discharge from the nasal openings,
serous at the beginning, and then serous, the pulse is rapid. During auscultation of
the chest, areas of dullness, increased bronchial breathing, and sometimes friction
noises are heard. By the end of the disease, diarrhea with an admixture of blood
often develops. The disease lasts for several days. Many sick animals die, or the
disease takes a subacute or chronic course [6].

Results and discussion

The diagnosis of pasteurellosis is established on the basis of a complex of
epizootological, clinical, pathological and laboratory studies.

Blood from superficial vessels and nasal mucus are taken from sick animals
as the test material, and after death or forced slaughter — blood from the heart,
lymph nodes (mesenteric, pharyngeal, mediastinal, supravyminal, etc.), pieces
of lungs, liver, spleen, heart, kidney, tubular bone. In the summer (during long-
term transportation), the pathological material is preserved with a 30 % sterile
glycerin solution [7].

Laboratory diagnostics of pasteurellosis provides:

1) microscopy of blood smears and smear prints from affected organs;

2) isolation of pure culture on nutrient media with identification by
biochemical properties;

3) isolation of pasteurella by infecting laboratory animals (white mice or
rabbits) with a suspension of pathological material and culture from the nutrient
medium;

4) determination of the virulence of isolated cultures for white mice and
rabbits;

5) determining the serovariant affiliation of pasteurels.
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The diagnosis of pasteurellosis caused by R. multocida is considered
established:

1) when virulent pasteurella is isolated from the blood or simultaneously
from several parenchymal organs;

2) isolation of culture only from the lungs of cattle or pigs;

3) in sheep - simultaneous isolation from the lungs, blood and parenchymal
organs of A. haemolytica is the basis for the diagnosis of hemolytic pasteurellosis.

The isolation from the lungs of simultaneously weakly virulent R. multocida
and 4. haemolytica indicates a mixed disease of pasteurellosis caused by pasteurella
of both species. Such pasteurellosis is diagnosed as pasteurellosis pneumonia.

To prevent the disease, managers and specialists of farms, animal owners
must ensure the following measures: quarantine all animals entering the farm for
30 days under veterinary control and, if indicated, vaccinate against pasteurellosis;
complete the herd with animals only from farms that are safe for pasteurellosis;
prevent contact of farm animals with animals that are in personal use; have sanitary
permits on farms and provide maintenance personnel with replaceable clothes and
shoes; to protect animals from various stressful influences; to carry out systematic
vaccination of animals in areas unfavorable for pasteurellosis; farms in which
pasteurellosis was registered, to complete only vaccinated livestock for 1 year [8].

Sick animals are injected with hyperimmune serum against pasteurellosis in a
therapeutic dose and one of the antibiotics (terramycin, oxytetracycline, biomycin,
chlortetracycline, tetracycline, streptomycin, levomycetin), prolonged-acting drugs
or more modern drugs — enrofloxacin, etc. Pathogenetic and symptomatic agents
can be used for therapeutic purposes [9].

When the disease of animals with pasteurellosis is established, the farm is
declared dysfunctional for pasteurellosis, restrictions are imposed and a plan of
organizational, economic To prevent the disease, managers and specialists of
farms, animal owners must ensure the following measures: quarantine all animals
entering the farm for 30 days under veterinary control and, if indicated, vaccinate
against pasteurellosis; complete the herd with animals only from farms that are
safe for pasteurellosis; prevent contact of farm animals with animals that are in
personal use; have sanitary permits on farms and provide maintenance personnel
with replaceable clothes and shoes; to protect animals from various stressful
influences; to carry out systematic vaccination of animals in areas unfavorable
for pasteurellosis; farms in which pasteurellosis was registered, to complete only
vaccinated livestock for 1 year.
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Conclusions

From all of the above, we can conclude in order to localize the epizootic
focus and eliminate the disease, farm managers and veterinary specialists should
ensure that the following measures are carried out:

1) clinical examination and thermometry of all animals of the disadvantaged
group;

2) isolation of patients and suspected of the disease in a separate room and
securing them with special equipment and sanitary and hygienic means and
service personnel.

3) clinically healthy farm animals, regardless of their location, should be
immunized against pasteurellosis with one of the vaccines.

The current disinfection is carried out in the room where the animals are kept,
immediately upon the appearance of the first cases of illness or death, and then
daily during the morning cleaning of the premises where the sick and suspected
animals are located [10].
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KAHYAPJAPIBIH MTACTEPEJIVIE3TH AJIABIH-AJTY AbIH
3AMAHAYMU SICTEPI

Maxanaoa kenmezen yii scone dsHcadaiivl Hcanyapaapobly HCyKnaivl
aypyvl nhacmepennes cunammanzan. Cenmuyemus, 6ipaecken KabbiHy HcoHe
ekne ICiHyi, niespa, cyoaxKymmol HCoHe CO3bLIMALbI deblMMeH  ipiHOi-
HEKPOMUKANbIK, NHEBMOHUSL, apMpPUm, MACmum, KepamoKoHbIOHKIMUGUM,
SHOOMemMPUM HcoHe Kelloe IHMePpUmneH cunammanaosl. Aypyoviy anoviH-
any dcone OUAZHOCMUKANAYObIY 3aManayu d0icmepi cunammanzaH.
Ilamonozusanvl duaenocmukaiay Hezisinen OAKMepPUONOSUANbIK
oo0icmepmen dcy3eze aculpbliaobl, CepooUANIbIK d0icmep KOMeKuti
peminde Konoauwinaovl. Ilacmepenne30i emoeyze 2muomponmaol
AHMUOUOMUKANBIK, Mepanus, 0emOoKCUKAYUA, AHMUNUPEMUKATIbIK HCOHE
backa CUMNMOMAMUKAILIK azenmmep Kipeoi.

Anovin any wapanapuolubly yinecimi gepmepiepee 3KOHOMUKATBIK
Mauwizvl Oap HcaHyapaapobly OeHCayblablH muicmi Oeyeetioe ycmayad
MYMKIHOIK Oepedi. Byn npoyecc ¢hepmepnep men eemepuHapiap
apacelnoazvl mul2bl3 bIHMLIMAKMACMIK NeH 0UanozKa HezizoenceH.
Bemepunapoviy ynemi mexcepyi jcone mamakmanyosi, ycmay
HCA20AUNAPLIH HCOHE epMadazbl 2USUeHANbIK HCA20atiobl MYKUSAM
bakwliay e3apa spekemmecyoiy He2i3iH Kypauobl HcoHe aypyOblH 0amMyblHA
OetliH YaKmvlibl KOMEK Kepcentyze MyMKiHOIK Oepedi. XKac srcanyaprapoviy
aypysl Konme2en x#caz0atliapod CUMNMOMAMUKAIbIK eM 60IMdA2an Ke30e
enimee okenyi Mymxin. COHObIKMAH alObIH-ATY WAPAIapsl 6ap aypymeH
KypecyOeH Kapaz2anoa ome MaHbl30bl.

Kinmmi co30ep: nacmepennes, npogunaxmuxa, scanyapiap, emoey,
ouaznos.
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COBPEMEHHBIE METOJbI IPO®UJIAKTUKHA
IHACTEPEJIJIE3A JKUBOTHBIX

B cmamve onucano 3apasznoe ungexyuonnoe 3a00n1e8anue MHO2UX
OOMAUHUX U OUKUX JICUBOMHBIX NACMEPENLes, XAPAKmepusyioujeecs
OCMPBIM MedeHUeM C NPOAGTIEHUSIMU CENMUYEMUL, O0LEEbIM BOCNAICHUEM
U OMeKoM JNle2KUux, nieepvl, d npu no0OCMpPOM U XPOHUYECKOM
MmeyeHuy — SHOUHO-HeKPOMUYECKOU NHEGMOHUEH, aPMPUmom, MAcmun,
KepamoKOHBIOHKIMUGUN, SHOOMempum u uno20a sumepum. Onucarvl
cogpemeHHble Memoobl NPOPUAAKMUKU U OUASHOCIUKYU 3A0071e8AHUSL.
Juaenocmuxy namono2uu npo8odsim 6 OCHOGHOM DAKMEPUOLOSULECKUMU
MEMOOamil, 8 Ka4ecmee 6CROMO2AMENbHBIX UCNOLb3YION CePOSIOCULECKUE
Memoovl. Jleuenue nacmepenie3a 6KIIOYUAEmM IMUOMPONHYIO
AHMUOUOMUKOMEPANUIO, OE3UHMOKCUKAYUOHHYIO, HCAPONOHUICAIOULVIO
u Opyaue CUMRIMOMAMUYECKUe CPeOCmed.

Couemanue npoguraxmuueckux mep nozeoisem gepmepam
nO00EPIACUBANMb 300P0BbE IKOHOMUYECKU ZHAYUMBIX JHCUBOMHBIX HA
QONICHOM YPOGHE. DMOM NPOYecc OCHOBAH HA MECHOM COMPYOHUYLECEEe
u ouanoze mexncoy pepmepamu u eemepunapamu. Pezynsapuulil
OCMOMp GeMePUHAPOM U MUAMETbHBLI KOHMPOLb 3 NUMAHUEM,
VCAOBUAMU COOEPIACAHUSL U 2USUCHUYECKUM COCMOSIHUEM Ha (pepme
opmupyrom ocHogy 83auMoOeticmeus u 0arm 603MONCHOCHb OKA3ANMb
CBOEBPEMEHHYIO NOMOUD euje 00 PA3GUMUSL MO20 Wi UHO20 3aD0Ne8AHUSL.
3abonesanue MOLOOHAKA 80 MHOSUX CAYHAAX MOJCEM NPUBECMU K
eubenu npu OMCymcmeuy CUMRMOMAamuyecko2o aevenus. Ilosmomy
Mepbl NPOPUIAKIMUKIL OYEHb BAJICHBL, YeM 00pbOa ¢ Yiice UMEIOUWUMCS]
3ab01e6aHUueM.

Knwouesvle crosa: nacmepenies, npoguiakmuxa, iedyenue,
OUACHOCMUKA.
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MPHTU 68.37.13 BBenenne
BaxHBIM 3TanmoM B pa3BUTHU COBPEMEHHON CHCTEMBI MPOU3BOJICTBA
https://doi.org/10.48081/TYPL7919 CEMEHHOTO MaTepuaja KapToQels, sBISETCS 03I0pOBICHIE COPTOB Ha OCHOBE
MIPUMEHEHHUS METOAa alMKalbHON MepucTeMbl. O310pOBIECHHE TOCAaTOYHOTO
*E B. Oeac’, H. A. FTaumoea? Marepuajia HaUMHAeTCsl ¢ MOMEHTa CTEPUIIM3aLUU IKCIUIAHTA B aCENTUYECKUX
L2QemepanbHblil NCCTIENOBATENbCKIIT IIeHTp KapTodens umenn A. [ Jlopxa, yCIOBHSIX OOKca, ¢ 00pabOTKH TKaHU aHTHOMOTHKaMHU. OTHAKO TaKUM 00pazoM
Poccuiickas ®enepaius, MockoBckast 061acTb, T. JIloGepIbI. yaaeTcsi 0CBOOOIUTHCS TIIaBHBIM 00pa3oM OT OakTepuii, TPHOHBIX MH(EKIHH,
Hemato]l. Bupychl, BUPOHIBI, MUKOTIIIa3MbI OCTAIOTCS B TKAHAX HHOUIIPOBAHHBIX
UCTTOJIb30OBAHUE TEPMOTEPATIIUU MUKPOPACTEHUU pacteHnii. Bo MHOTHX CTpaHax OCHOBHBIMH METOJAMH OCBOOOK/IEHHS COPTOB
17151 OCBOBOXX[JEHNSI COPTOB KAPTO®E/IS KapTodens oT comep KaHus BUPYCHON MH(DEKINN SBISIOTCS: KYJIbTHBUPOBAHIE
OT BUPYCOB MepucteMm [1, 2, 3, 4, 5], tepmorepanus [6, 7, 8], xumuotepanus [3, 9],

kpuoteparus [10, 11, 12] u sanexrporepamnus [13].

[IpuMmeHeHNE METOJa AlMKAIBHBIX MEPUCTEM B OMOTEXHOIOTHYECKON
MIPAaKTHKE MO3BOJIIET OCBOOOAUTH cOpTa KapTodess OT COAepKaHUs BHUPYCOB,
OJTHAKO B TIPOLIECCE UCIIOIHEHNUS TAaHHOH paboThI TpeOyeTcst O0IBII0E KOIHMIECTBO
BBIWWICHEHHBIX MEPUCTEM, YTOOBI B TIOCIIEICHCTBIH BBIICIIUTD 3/I0POBYIO JIMHUIO
in vitro. Ha mpaxTuke, MaJleHbKHE MEPHUCTEMBI HE PEreHEpHPYIOT, OONbIINe —
OKa3BIBAIOTCS 3apakeHHBIMH [ 14, 15].

B kavecTBe CTaHIApPTHOTO METOMA JUIS O3JOPOBJICHHS COPTOB KapTogess
CUMTAETCS NPUMEHEHHE KyJIbTYpPhl MEPHCTEM. ANHUKaIbHAs MEpUCTEMA
MpeCcTaBIsAeT co00i KOHYC aKTUBHO JAEISAIINXCS KJIETOK BBICOTOH 100 MKM
(0,1 MM) 1 0OBIYHO SABIISIETCS CBOOOIHOW OT BUpYCHOH nHbpekmmn [16, 17, 18]. B
TIOPSIJIKE UCTIOHEHHS TAKYI0 MEPUCTEMY CII0’KHO BEIWUICHUTH 0€3 MOBPEKACHHS,
YacTO €€ OT/EISIOT ¢ |—2 JTUCTOBBIMH IPUMOPIUSIMU. Psi1 aBTOPOB CUNTAIOT, YTO
3¢ PEKTUBHBIM IS TIOJTyYEHHUS 3/I0POBBIX MEPUCTEM siBIsieTcst KoHyc oT 100 10
200 mxM. O1HaKO TPIMEHUMOCTD AUAIa30HA 3aBUCUT OT COPTa M Pa3HOBUIHOCTH
MIPHUCYTCTBYIOIIETO B HeM Bupyca. Paboramu G. Loebenstein [19], M. Zaman et
al. [20], M. Ali et al. [7], W. Moses et moaTBepkaaeTcs mpsiMasi 3aBUCHIMOCTb
MEXy pa3MepoM BBIPE3aHHOTO aleKca W pe3yJbTaTHBHOCTHIO IMMHUHALNN
Bupyca. Uem MeHbIlIe pa3Mep BEIWICHIEMOT 0 3KCIUIaHTa, TEM BBIIIE BEPOSITHOCTh
TIOTy4€HHsI CBOOOTHOTO OT MH(EKIINH areKca, HO B TAKOM CITydae YMEHBIIASTCs
pereHepannoHHas crocodbHocTs Mepuctemsl [18]. IIpu 3TOM, MO MHEHHIO
Q. Wang et al. [4], BeruieHeHHE U KyJIFTHUBHPOBaHNE MeprcTeM pasmepom 0,1
MM MOJKET IIPUBECTH K HEXEJIaTeIbHBIM CaMOKJIOHAIBHBIM BapruanusaM. B cBoro
ouepenp, G. Loebenstein [19] cBumeTeTbCTBYET O TOM, YTO JIYUIINM allEKCOM
TIpH OCBOOOXKICHUH COPTOB KapTodens ot Bupyca sBistercs 0,1 mm. OcobeHHO
Ba)KHO IPHUEPKUBATHCS TAKOTO SKCIUIAHTA B CITy4asX MPUCYTCTBUS KOMILIEKCHON
napekiun BupycoB XBK, SBK 1 MBK. B 10 ke Bpems aBTOp OKa3bIBACT, UTO
¢ yBenmuaeHueM pazmepa arekca ot 0,2 1o 0,4 MM yaaIoCh MOTYIUTh CBOOOTHEIC

s 6onee s3¢hpekmusroco 0ceoboxicoernus copmos kapmodhens
Om GUPYCHBIX UHDEKYUll U NOLYUeHUs, 0300POBIEHHbIX MEPUCTNEMHBIX
AUHUL NpOBedeHO anpobuposanue Memoouku mepmomepanuu
MUKpOpacmernuil no CpagHeHuro ¢ mepmomepanueli Kiyoweii. Ilpumenenue
mepmMomepanuy MUKpopacmenuil no3601aem co30ams ycioeus 0 pocma
anukanenou yacmu npu memnepamype nuioc 38 °C, npu mepmomepanuu
KIyOHel buomamepuan Haxooumcs npu Oonee HUZKOM OUANA30HE
natoc 36,5-37 °C. Braconpuamueim (pakmopom npu npumeHeHuu
mepmMomepanuu MUKpOpACmMenus A6IAemcsi mo, 4mo npu 8030eucmeuu
BbICOKUX MEMNEPamyp y pacmeHuil 8 npoOUpOUHOIL KYIbmype COXPAHsemcs
BIAICHOCMD, A Y POCMKOE HAONI00aemcs NOOCbIXAHUE BePXYULEK.
DKrcnosuyust no00epicanuss OuoOMamepuana nPu BbICOKUX memMnepamypax
sagucum om copma. Jlyvuwiue pe3yiomamsl NOAYHUEHbl 8 IKCHOSUYUAX
npesvluayue no00epiIcanue MaKCUMaIbHO20 MemMnepamypHo2o
ouanaszona 6onee 8 cymok. B pesynbmame npoeedenusi mepucmemuo-
MKanegvlx npoyedyp no ozooposienuio 10 copmoe kapmoghens
¢ npumeneHuem mepmomepanuu Kiyoneu noiyueno 4 300poeuix
MepUCmeMHbIX TUHUL, NOCIe MepMOmepanuu Muxpopacmenuti — 14 aunuii.
Ipumenenue Ho6020 cnocoba 0300poGieHUs NO3BOIUN YEETUUUMb BLIXOO
300P06bIX MEPUCIMEMHBIX TUHUL 6 3,5 paza no cpagHenuro ¢ mpaouyuoHHbLM
cnocobom. Hcnonvzosanue 0annot MemoouKu no3601um nogblCUmb
appexmusHOCHb 0300POBIEHUS PACTEHUTI OM 8UPYCO8, d, C1e008AMENbHO,
U Kauecmeo ucxooHo2o mamepuana OJisi NePeUYHO20 CeMeno800CmEa
Kapmodgpes.

Kniouesvie cnosa: kapmoghens, copma, ouazHocmukda, 0300posieHue
om 8UPYCOB, MEPUCIEMHbIE TUHUY, MEPMOMEPANUsL MUKDPOPACMEHULL.
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OT BHPYCOB SKCIUIAHTHI B MaTepuae, coaepskamieM MmoHonHpexmo XBK. boiee
TOTO, B Pe3yJbTAaTaX MPOBEJCHHBIX HCCIECAOBAHNI aBTOPOM YCTAHOBJIEHO, YTO
Obun TOSTyueHBI cBOOOHBIE 0T BUpyca ABK perenepanTs! ¢ yBenndeHnemM
pa3mepa skcruianTa 10 0,8 MM.

K nan6osee BayKHBIM U Ha/IS)KHBIM METOaM HOJTyIEeHHS 37I0POBBIX PAaCTEHUH
kapTodernst oTHOCAT TepMo- U xuMuoTepanuio [9, 6]. IIpumenenne merona
TEPMOTEPANNU B 3HAUUTEIBHONW CTETNEHH 3aBUCUT OT COPTa, PA3HOBHIHOCTH
BUPYCHOW MH(EKIMN 1 TIPOIOIDKUTEIBHOCTH TEIUIOBOM 00paboTKH Onomarepuraia.
TepMuueckas 4yBCTBUTENIBHOCTD HEKOTOPBIX BUPYCOB HIKE, YEM Y PACTHTEIBHBIX
KJIeTOK. B mpormecce BO31eHCTBUS BBICOKMX TEMIEpaTyp MPOHUCXOAUT
6nokuposanue cunte3a PHK, permkarust BUpycoB CHI)KAeTcs, HA OCHOBE YET0
JBIKEHNE BUPYCa K OBICTPOpACTYIIEH allMKaIbHOW MeprucTeMe yMeHbIaercs. Tem
HE MEHee, 10 MHEHHIO Psia aBTOPOB, C TOUKH 3PEHHS BBDKUBAEMOCTH MEPHCTEM
1 KOJINYECTBEHHOTO BBIXO/Ia IKCIUIAHTOB JIyUIINE PE3yIbTAThl MOXKHO TOJTyUHTh
TIPU COYETAHUN TEPMO- M XUMHOTEpanHi. B 0COOEHHOCTH TaKOH TEXHOIOTHYECKHH
9JIEMEHT BaXKEH B OTHOMIEHHH OCBOOOXKIECHHUSI COPTOB KApTO(EIT OT TKEIBIX
MO3aWYHBIX BHPYCcOB (pasimuHble mramMmbl Y BK), koTopeie He moamatorcs
OYHCTKE METO/IaMH KyJIbTYpBI TKaHH.

O0s3aTeTbHBIM YCIOBUEM JJISI CEMEHOBOACTBA KapTO(EISI KAK BET€TaTHBHO
Pa3MHOKaeMOH KyJIbTYpPBI SIBISETCSI OCBOOOXKIEHHE COPTOB M THOPUAOB OT
BHUpycOB. st 3THX 1eneil ucnonb3yloT OMoMaTepuan B BUAE KIyOHEH win
BereTupyromux pactenui. [porecec 0cBoOOOX1€HNS COPTOB OT BUPYCOB OCHOBAaH
Ha MPUMEHEHUN METOZ0B XEMO- H/MJIM TEPMOTEPATIHH.

Jlist moBbIIeHNsT 3QPEKTUBHOCTH O37J0POBIICHUST KapTO(ens MPHUMEHSIOT
COYETaHHE METOJa BEpXYIICYHOH MEpPHCTEMBI C TepMOTEepanue, OCKOIbKY
TeruIoBasgs 00padOTKa BHI3BIBACT MHAKTHUBAIMIO BUPYCOB, U MHTHOMPYET HX
pas3BHTHE.

Marepuaj 1 MeTOAUKA MCCIIeJOBAHUM

TpanuIIMOHHO TEPMOTEPANUIO IIPOBOIIT Ha KIyOHAX KapTodes.
[IpenBaputenpHo oTOOpaHHBIE KIYOHH 0€3 OaKTepHaNbHBIX U TPHOKOBBIX
nH(pEKIui HyMEpyIOT U TECTUPYIOT Ha HAIMYHE BHUPYCOB C MPUMEHEHHEM
N®DA-ananuza. MeHnee 3apakeHHbIE U3 HUX [10CJIE€ IPOPALIUBAHUS U MTOJIyUYEHUS
STHOJIMPOBAHHBIX POCTKOB Pa3MEMIAIOT B TEPMHUUYECKHH IIKad MpU BBICOKUX
Temneparypax 0e3 ocBemeHus. JIUTeIbHOCTh Eeproa TEPMOTEpAuK IPH
temneparype 37-38 °C 3aBUCHT OT COPTOBBIX OCOOCHHOCTEH 1 cocTaBiseT 3—4
Hepen [15, 16]. TeopeTHueckn CYUTACTCS, YTO B TAKUX YCIOBUAX PETUTHKAIIHS
BHpYycCa 3aJepXKUBAETCSI, OH HE MPOHHUKAET B allMKAJIbHBIC KIETKH POCTKA, U
BBI'JICHEHNE MEPUCTEMBI U3 MaTepHaa, IPOIIE/AIIEr0 TEPMOTEPAITNIO, TOBBIIIACT
Pe3yIbTaTUBHOCTD IPOLIECCA 0340POBIICHUS.

98

Becruuk Topaiirsipos ynusepcurera, ISSN 2710-3544 Cepus Xumuxo-b6uonocuueckas. Ne 4. 2021

Uccnenosanusi, nposoaumsie Brnepseie B Poccun B ®I'BHY «DUIL]L
kapTodens umern A. I'. Jlopxay MOKa3bIBAIOT, 4TO O0OJIEe YCIICITHEIE PE3yIbTAThI
MOTYT OBITH TIOJTYYCHBI C MPUMEHEHHEM TepMOOOpadOTKH MUKpopacTeHHd. B
MpoIecce MCIONHEHUS HCIOIB3YIOT CIEUATbHBIC KINMAaTHICCKUE KaMepHl,
MMO3BOJISIONIHE KOHTPOJIUPOBATH TEMIEPAaTyPHBIN PEeXUM U (POTOMEPHO]
(14 94 — genp, 10 4 — HOYB) Ha MPOTHKEHUU BCETO MEPHOJA MPOXOKICHUAS
TepPMOTEpaIIHH.

Pe3yabTaTshl U 00cyK1eHUe

TeXxHOTOTHYEeCKHH IpOoImecc O3JOPOBICHUS COPTOB KapTodens ¢
HCTIOTH30BAHAEM TEPMOTEPAIU MUKPOPACTECHII HAYHMHACTCS C JUATHOCTHKH
WHAWBUIYaJIbHO MPOTECTHPOBAHHBIX KIyOHEH, MO pe3yirbTaTaM KOTOPOH
MIPOBOAAT OTOOP MEHEee 3apa’keHHOTO MaTepHajia JJIs BKIIIOUCHHS B MPOIECC
o3noposnerust. OToOpaHHBII OnOMaTepHal BBOIAT B KYJIBTYPY in Vitro Ha OCHOBE
MIPUMEHEHHS METOIa POCTOBBIX YEPEHKOB. B OOIBITMHCTBE CITy4YaeB MOCTYTHUBILIHIA
JUTSL O3[I0POBIICHHS COPT WITH TIEPCIICKTUBHBIN THOPU XapaKTeprU3yeTCsi HATHIUEM
KOMILUTEKCHON HH(EKIINH, U B IPOIIECCE 03A0POBICHUS MOTYT OBITh IPUMECHEHBI
HECKOJIBKO ITAIOB TEPMOTEPAIIHH in Vifro MaTepraa.

Pe3ynbTaThl THarHOCTUYECKOH OIIEHKH MOCTYITUBIIIETO AT OCBOOOKICHHUS
OT BUPYCOB KIIYOHEBOTO MaTepHalia HOBBIX MEPCIEKTHBHBIX COPTOB KapToders,
MMOKAa3bIBAIOT, YTO JATeHTHas (popMma BHPYCHON MH(MEKIUU ObLIa BBISBICHA
BO BCEX M3yUYeHHBIX 00Opasmax. M3 10 copToB TOMBKO B OJHOM 0Opasiie OBLIO
HACHTUPUIIUPOBAHO HATU4YHEe MOHOWH(GpEKINH. [IprCcyTCTBHE KOMIUTEKCHBIX
MIATOJIOTHH BUPYCHOTO COJepKaHNUs, B 00pa3iax KapTodes, mpeTHa3HaueHHBIX
JUISL BBEJIGHUS B KyIbTYpYy, coctaBmiio 90 % (tabmuma 1).

Tabmuma 1 — Micxoanaas 3apakeHHOCTD KITyOHEH TaTeHTHOM BUPYCHOW HH(EKINEH

I'nbpun XBK SBK MBK VYBK
KpacaBuuk + - + -
SkyTsiHKa - + - -
Kyneu - + + +
Brimnen - + + +
Hanexna + - + -
Keneuxa - - + +
B3poiBHOM - + + +
lopsika - - + +
OuapoBaHne - + + +
Bomxanun - + + +
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CKpPUHHUHT KadyecTBa MCCIEAYEMBIX COPTOB OTpakaeT mpeoOiajgaHue
oosrkHOBeHHON (MBK) m Mmopmunaucroit (YBK) mo3auku, nmpu 3ToM B
GOJBIIMHCTBE CITy4aeB OTMEUEHO NX KOMIUIEKCHOE rpucyTcTBue. I1o pesynbratam
JETeKIMH Ha ocHoBe MpuMeHeHuss MDA ananu3a B M3y4EHHOM MaTepHale
COBMECTHOE IPUCYTCTBHE BBIICYKAa3aHHBIX BUPYCcOB cocTaBmiio 60 %. Hammane
BHpYyCa CKpPYYHMBaHU JINCTbEB HE HACHTH(DHUITIPOBAHO.

Perenepariyisi pOCTKOBBIX MHKPOUYEPEHKOB IPOUCXOANT B KOHTPOJIHMPYEMBIX
YCIOBHSIX (PUTOTPOHA C COOIIOACHIEM ONITUMAIEHOT0 MUKPOKIIMMaTa. B nanbHelinem
JUTSL IPOBEJICHHST TEPMOTEPAIIMN B KIIMMATHUECKOH KaMepe HCIIOIb3yI0T XOPOIIO
Pa3BHUTBIE pereHepaHThl MUKPOPACTEHNH, TOCKOJIBKY CI1a00pa3BUTHIE MUKPOPACTEHHST
IIPU BBICOKUX TEMIEPATYpax HE BBIIEPKUBAIOT MHHUMAIBHYIO SKCIIO3HIHIO U
TIOTHOAIOT B TEYEHNE TPEX-UETHIPEX CYTOK.

IpoBenenue TepMOTEPATNH MUKPOPACTEHUH TIO3BOJISIET CO3AATh YCIIOBHS TS
pOCTa anMKaIFHOW YacTH TP TemItepaTtype mioc 37,5-38,0 °C, uro cmocoOcTByeT
MHTUOMPOBAHMIO PEIUIMKALMK BHPYCa B allMKaIbHOW 30HE MHKPOPACTEHUH M
TIPENICTaBIISIET OOIIBINIE BO3MOYKHOCTEH [UIS BRIWICHEHUS! CBOOOTHOTO OT MH()EKIINH
arrexca. [Ipn rcronp30BaHIN TEPMOOOPAOOTKH KITyOHEH Takie BO3MOYKHOCTH OoIree
OTPaHUYCHBI, TaK KaK TEMIIEPAaTYPHBII JHANa30H B 3TOM CIydae HAXOIUTCS Ha
1,0-1,5 °C HmKe, MOCKOIBKY MPH BBICOKUX TEMIIepaTypax HaOIIOIaeTCsl THOETh
BepXyIIeK pocTKoB. Ha pucyHke | mpencTaBieHbl TEXHOIOTHYECKHE HIIEMEHTHI
OpraHU3alH KyJIbTYPAIBHBIX padoT 10 OCBOOOXKAEHHMIO in Vifro MaTephana oT
BUPYCHON NH(DEKIINTL.

Pucynox 1 — 3aknanka MUKpOpacTeHUH sl TEPMOTEpaNuu
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[TponOMKUTENBHOCTh TEPMOTEPANINN MUKPOPACTEHUH BO MHOTOM
OTIPEIEISIETCS] COXPAaHEHUEM BJIXKHOCTH B KyJIbTypalbHOM cocyne. Hecmotpst
Ha TOJACPKUBAHNE OIPEACIIEHHOTO peXHUMa MUKPOKINMATa, B yCIOBUAX
KIIMMAaTHYECKOH KaMepbl P BBICOKUX TEMIIEPATYPaX MUKPOPACTEHUS TEPSIOT
Typrop u npuoOpeTaroT CBETIO-KOPHUYHEBYIO OKpacKy. IIpm aTom ux pocT
MIPOIOJDKAETCS, M BAXKHBIM MOMEHTOM Ha 3TOM 3Talle SBISICTCS NMPOBEACHUE
CHCTEMaTH4YECKOH OIEHKH OmoMaTepuala M COXpaHEHHE >KH3HECIIOCOOHOCTH
BEPXHETO aneKca Npyu MakKCUMaIbHOM TEMIIEPATYPHOI U BPEMEHHOU SKCITO3ULUH.

Hcnonp3yemble B KadecTBe 00bEKTa IJIs O3J0POBICHUS HOBBIE U
TIepCIIEKTUBHBIE COPTa KapTO(eIIs Mo /Iep>KUBAIIN ITPU TEMIIEPATYPHOM ANara3oHe
37,5-38,0 °C ot 8 mo 12 cyTok (pUCyHOK 2).

3

(G

Pucynok 2 — Dkcno3unus TepMOTepaii MUKPOPACTCHUN
pas3iuyuHbIX COPTOB KapTodelisi, CyTKU

B nopsi/ike uCroTHeH s OCIIe POBEICHUSI MEPOIIPUSITUH 110 TEPMOTEPAITHN
Mukpopactenuii 10 coproB kaprodenst Obutn BeiwieHeHbl 120 mMepucteM u3
kiIyOHei u 80 MeprcTeM u3 MUKpopacTeHuil. Ha pe3ynbTaTHBHOCT MPAMEHSIEMBIX
CIOCOOOB 03/I0POBJICHHUSI MOBIHUSIIM KaK KOJUYECTBO PEreHEPUPYIOIIEro
Ouomarepuaia, Tak U BbIXOJ] CBOOOJHBIX OT BHPYCOB MEPUCTEMHBIX JIMHHM.
B monecce npuMeHeHus 0a30BOTo crocoda 03J0pOBJICHUS MOJTYyYEHO
115 (96 %) pereHepaHToB, IpU HOBOM C NMPUMEHEHHEM MHKPOPACTEHHH —
53 (66 %) perenepanta. M3 npuBeseHHbIX B Tabiuie 2 JaHHBIX BUIHO, YTO
B BapHaHTaX C NMPUMEHEHUEM TEPMOTEpanud MUKPOPACTEHHH MOIYYEHO
14 0e3BUPYCHBIX MEPUCTEMHBIX JIMHUW, B TO BpeMsi Kak B pe3yjbTaTe
TepMOTeparnuu KiryOHel cCBOOOAHBIMU OT HH(EKIMH 0Ka3aTHCh TOJIBKO 4 THHUH.
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Tabmuua 2 — Pe3ynpTaThl OIICHKH MEPHCTEMHBIX JIMHUHN ITOCIE TPOBEACHUS
TepMOTeparuu

Muxpopactenus Knyoun
Copr 310poBBIE Xs%aK; MBK | VBK | snopossie st31§<+ MBK | VBK
Kpacapunk 1 0 3 0 0 2 3 0
SkyTsiHka 0 2 0 0 1 8 0 0
Kynery 2 1 2 1 0 1 9 3
Bemvnen 1 0 3 0 0 0 4 2
Hanexna 2 1 1 0 0 0 2 0
Keneuka 1 0 3 0 1 0 3 2
BspriBrol 2 0 2 0 1 0 12 5
l'opsinka 1 0 1 3 0 0 10 6
OuapoBaHue 2 2 4 2 1 4 8 2
Bomxanun 2 1 2 5 0 5 16 4

[Ipumeuanue: XBK — kpanuaras mo3anka; MBK —Mo3anunoe 3akpyunBanue;
VYBK — mopmmancTas u monocyatas Mmo3auku; SBK — 0ObIkHOBEHHAs MO3anKa

B mpouecce BBIMOTHEHHUSI MEPUCTEMHO-TKAHEBBIX OTeparuil HanbOoee
CJIOKHBIM JJIs1 OCBOOOXK/ICHNS OT BUPYCHOM MH(EKINH U MOIYIEHHSI, 37I0POBBIX
MEPUCTEMHBIX JIMHUK OKa3ajcs Marepuall, B KOTOpoM IpucyrcrsoBai MBK.
HeszaBucumo 0oT mpuMEHseMOTo croco0a TEpMOTEpPANNH, €ro HaIN4Yue B
MEpPHUCTEMHBIX pereHepanTax cocraBmio 40-58 %. ITpu Takom TemmepaTypHOM
PEeKUME U MEAJICHHOM pocTe OHMoMaTepraia B BUAE POCTKOB U MUKPOPACTEHUH
B YCIIOBHUSAX KIMMaTHdeckoil kamepsl MBK oxa3zancs crmocoOeH MpoOHUKATh B
BEPXHHE CJIOM allMKaJIbHONM MEPUCTEMBI. Pe3ynbTaThl NCCIIEIOBAHUM OTpaKatoT
3 PEeKTUBHOCTh NMPUMEHEHNS HOBOTO METOJA 03/0POBJICHUS HAa OCHOBE
HCII0JIb30BAaHUSI MUKpPOpAacTeHUI. BpIX01 310pOBBIX MEPUCTEMHBIX JIMHUM BO3pPOC
B 3,5 pa3a 1o cpaBHEHHUIO C OOMICTIPHHATHIM CIIOCOOOM O3I0POBIICHHS.

CpaBHUTENbHAS OIIEHKa SKOHOMHUYECKON 3(PPEKTHBHOCTH MEKIY IBYMS
crocodamu 0CBOOOXKICHNSI COPTOB OT BUPYCOB MOKA3aJIa, YTO Ha IPOU3BOICTBO
OITHOY Oe3BUPYCHOM JINHUH B KyJIBTYPE i1l Vitro, TIOIy9eHHOH C UCTIONIb30BaHIEM
TEPMOTEpPANNU MHUKPOPACTEHHUH, MAaTepHUaIbHBIE 3aTPaThl COCTABISIET
49 745 poccuiickux pyoneit. B To Bpems kak IprIMEHEHHE TepMOTepaIii KiTyOHei
MIPHUBEJIO K YBEIMUSHHIO OOIINX 3aTpaT Ha 03J0POBJICHNUE B 2,7 pa3a (Tabmuma 3).
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Tabmmna 3 — MaTepuanbHble 3aTpaThl IPH UCHOIB30BAaHUN TEPMOTEPAINHN IS
TIOTY4EHHS 03/I0POBJIIEHHOTO UCXOAHOTO MaTepuaia kaprogeis, pyo. PO

Tepmotepanust
Crarbu 3arpar - -
KITyOHeH MHKPOpPACTeHUI
Omnara Tpyaa ¢ Hauncnenusmu (30,2 %) 45370 11710
DIEeKTPOIHEPTHUs 24076 11320
AMopTH3anys, TEXHUIECKOe 7145 3566
00CITy’)KUBaHHE W PEMOHT 000pyIOBaHHUS
Pacxonnbie MaTepuabl 12100 4400
KoHTpons kadecTBa 30100 10100
KomMmyHanmpHBIE pacxoabl 6760 5940
Haxmagnsre pacxonsr (30%) 10454 2700
Hroro 136005 49745

[TpuMeHeHne MUKPOPACTEHUH B MPOIECCE NMPOBENCHUS TEPMOTEPAITNU
MO3BOJIICT CO3AATh YCIOBHSA Ul POCTA alMKaIbHOW YaCTH MPH TEMIIEpaType
+38 °C, mia TepMoTepanun KIIyOHEH TeMIepaTypHBIi quarna3oH HaXOIUTCS Ha
1,0—1,5 °C mmxe. JJaHHOE IPEUMYIIIECTBO CO37ACT ONArONPUATHBIC YCIOBHUS IS
BBIWICHEHUSI 3/[0POBOTO arekca U, TAKUM 00pa3oM, COCOOCTBYET MOBBIMICHNIO
3(p(HEKTHBHOCTH TEXHOJIOTHYECKOTO IPOIEecca MPU 03J0POBICHUN COPTOB.
[Tomy4eHHBIE pe3ynbTaThl MO3BOIAIOT OTMETHTh, YTO HCIIOJIB30BAHNE HOBOTO
crioco6a 037I0pOBJICHNUS] COPTOB OT BUPYCOB Ha OCHOBE IIPUMEHEHHS TEPMOTEPATIHT
MHUKPOpAcCTeHHH oOecriednBaeT HAJS)KHBIM BBIXOJ 3J0POBBIX MEPUCTEMHBIX
JIMHUH in vitro.

Ha npakTrke MeTox TepMoTepanuy MHKPOPAacTeHUIT O3BOJISIET Hanboee
pannoHaIbHO IUIAHUPOBATH U NMPOBOANUTH O3JOPOBICHUE NEPCIEKTUBHBIX
rubpuaoB. Eciaum ans TpaauInoHHOTO crocofa ¢ MpUMEHEHHEM KIyOHEeBOTO
MaTepuraia TIaBHBIM TPeOOBAaHUEM SIBISICTCS 3aBepIICHHE (MIIH MPepBIBaHUE)
TIEpHOAA TIOKOs KIIyOHEH, TO IPpU TepMOTEpPANui MHUKPOPACTEHUH BBIUJICHEHHE
MEpPHUCTEMBI MOXKHO IIPOBOAUTH KPYTJIOTOAUYHO MO MEpE HapallMBaHU
HEOOXOINMBIX 00BEMOB in Vifro MaTeprana.

BeiBoabl

BaxHbIM MpenMyIecTBOM NMPUMEHEHHS TEPMOTEPATUH MHUKPOPACTEHUH
SIBIISIETCSI BOBMOXKHOCTh KPYTJIOTOJUYHOTO TPOBEACHHS paboT B KyJNbType
TKaHH ¥ yMEHBIICHUE KOJINYECTBA BBIWICHAEMBIX HKCIIJIAHTOB IO CPAaBHEHHIO C
TepMoTepanueil KiryoHei. B mporiecce ocBoO0kIeHIS 00pa3oB OT BUPYCHOM
MHQPEKIUN C IPUMEHEHNEM TEPMOTEpannuu KiyOHeH MEepHCTEMHO-TKaHEBbIC
orepanyy OOBIYHO MPOBOIST MOCIIE OKOHYaHMS mepuozaa mokos. KosmdecTso
BBIWWICHEHHBIX 3KCIUIAHTOB 3aBHCHUT OT COPTOBBIX OCOOEGHHOCTEH M B CpeTHEM
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cocraiyisieT He MeHee 20 wt. [IpuMeHeHne TepMoTepanul MUKPOPACTEHUI
MI03BOJIIET OPraHMU30BaTh OoJiee CBOOOJHOE IMIAHUPOBAHHUE MEPUCTEMHO-
TKaHEBBIX paboOT M COKpamaeT HeoOXOAMMOE KOJIMYECTBO BBIWICHSIEMBIX
MEPUCTEM 110 Kaxaomy copty B 1,5-2,0 paza.
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KAPTOII JAKBIVIJAPBIH BUPYCTAH KOPFAY YIIIH
MUKPOOCIMAIKTEP TEPMOTEPAINIUACBIH KOJJAHY

Kapmon copmmapuein eupycmulx un@exyusiapoan muimoi
mypoe Oocamy dHcoHe AHCaKcapmbvliedi MepuUcmemanblk diceniiepoi
any ywin mytHekmepOiy mepmomepanusiCblMen CalblCmblpeaHoad
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MUKPOOCIMOIKMI mepMusiivlK mepanus sdicmepi CblHALObL.
Muxpoecimoikmep mepmomepanusansl KOJIOAHY ANUKATbObL OONIKMIK
natoc 38 °C memnepamypada ecyine dxcaz0au scacayaa MyMKIHOIK
bepedi, mytinekmepOoi mepmomepanusda Ouomamepual moemeHei
nawc 36,5-37 °C ouanaszonvinoa 6onadsl. Mukpoecimoikmep
mepmMomepanuscelh Koi0auny Kesinoe Kolaunvl (pakmop-icozapbvl
memnepamypaza yuvlpazau Kezoe ecimoikmep npooOupka O0aKbLIbIHOA
bLI2ANIOBLIBIKIbL CAKMALIObl, Al 6CKIHOepOe ublHOapOblH Kebyi OalKaniaoul.
buomamepuanowr sicozapvl memnepamypaoa ycmay 9KCHOZUYUACDL
opmypainikke daunanblcmol. IKCHOZUYUALAPOA eH JHCO2apbl memnepamypa
ouanasonvii 8§ moyaikmen apmvlk, yCman mypyoam Jcakcol Homuoiceaep
anvinovl. Tylinex mepmMomepanuacoii KoA0aHa Omuipbin, KApmonmoly
10 mypin cayvikmovipyaa apranean MepucmemManblk-minoix npoyedypaiap
Homuoicecinoe 4 cay mepucmemanvly Cbl3blK aiblHObl, MUKPO — OCY
mepmomepanuscvlHan Ketlin — 14 srceninep 6010v1. CaybiKmuipyOblH Hcand
MOCLIIH KOLOAHY 09Cmypi 90ICNeH CanblCmblpaanod cay Mepucmemannl
JrceninepOin wwl2blmbit 3,5 ecece apmmulpyea MyMKIHOIK 6epdi. Byn a0icmi
KONIOAHY oCiMOikmepoi 8upycmapOaH cayblKmulpyoblH muiMOLlieiH, Oemex,
Kapmonmsliy 0acmanksl MyKblM OHOIPICI YUuliH 0acmankvl Mamepuaiobiy
canacuvii apmmoipaobi.

Kinmmi ce30ep: kapmon, copmmap, ouaznocmuxa, eupycmapoat
CayvblKmulpy, Mepucmemanblk Col3blKmap, MUKpoocimoixmep
MepmMomepanusicy.

the test tube culture retain moisture, and the sprouts show drying of the
tips. Exposition of biomaterial maintenance at high temperatures depends
on the variety. The best results were obtained in expositions exceeding
the maintenance of the maximum temperature range of more than 8
days. As a result of meristem-tissue treatments for health improvement of
10 potato varieties using tuber thermotherapy, 4 healthy meristem lines
were obtained, 14 lines were obtained after microplant thermotherapy.
Application of the new method of improvement allowed to increase the yield
of healthy meristem lines in 3.5 times compared with the traditional method.
The use of this method will increase the efficiency of plant improvement
from viruses, and, consequently, the quality of the source material for
primary seed potato production.

Keywords: potato, varieties, diagnosis, recovery from viruses,
meristem lines, microplant thermotherapy.
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THE USE OF MICROPLANT THERMOTHERAPY
TO FREE POTATO VARIETIES FROM VIRUSES

For more effective release of potato varieties from viral infections
and obtaining healthy meristem lines, the method of microgrowth
thermotherapy compared with tuber thermotherapy was tested. Microplants
thermotherapy allows creating conditions for growth of the apical part at
plus 38 °C, while tubers thermotherapy keeps biomaterial at a lower range
of plus 36,5-37 °C. A favorable factor in the application of microgrowth
thermotherapy is that, when exposed to high temperatures, the plants in
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STUDY ON QUANTITY, QUALITY AND STAGES

OF DEVELOPMENT OF EMBRYOS RECOVERED

FROM SUPEROVULATED COWS AND HEIFERS

OF DIFFERENT BREEDS IN NORTH-EAST KAZAKHSTAN

This paper presents the research on the zygotes production, evaluation
and transfer in Simmental and Kazakh whitehead cows and heifers, bred
in the North-East of Kazakhstan. It was identified that, by applying the
German drug «Plusety in an optimal dose, the average numbers of embryos
that can be recovered from the Simmental breed are 8,2 from a cow
and 6,4 from a heifer. 66,0 % of embryos from cows were transferable,
17,0 % were non-transferable, 17,0 % of ovicells were unfertilized.
Embryos recovered from heifers were identified as transferable 53,1 %,
non-transferable 21,9 % and 25,0 % as unfertilized ovicells. The study
showed that the embryos recovered from cows and heifers can be found
in various stages of development: early morula, compact morula, early
blastocyst, blastocyst, hatching and expanded blastocysts. A Kazakh
whitehead cow produces 1,3 embryos more than a Simmental cow. The
percentage of developed embryos was 45 % in total transplanted embryos.
It was determined that the embryos transferred into heifers develop better
than embryos transferred into mature cows.

Keywords: superovulation, ovary, corpus luteum, unfertilized ovicells,
blastocysts, embryo, follicle, Dulbecco’s Phosphate Buffered Saline
(DPBS), stage, uterus.

Introduction

Embryo quality assessment is an important factor determining the success of
embryo transplantation. Embryos recovered after hormonal treatment of animals
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and subsequent superovulation, have significant differences in the development of
structures and by their physical, chemical and biological properties. Such diversity
is observed in embryos collected not only from different donors, but also from
one donor. The characteristic or quality variations in embryos is conditioned by
the extended time of ovulation, a different pace of embryo development, as well
as by the influence of many other internal and external factors.

The qualities of embryos resulted by superovulation depend on donors’
nutrition and management factors, level of lactation, endocrine profile before
ovulation, the ovarian response and the environment of uterus, individual
characteristics of a donor.

There are several methods for evaluating embryos quality and viability.
They are based on measuring the activity of enzymes and intensity of metabolism
(glucose uptake), vital staining, measuring the bioelectric membrane potentials,
in vitro cultivation, cytological and cytogenetic analysis, and others.

The most widely used method of embryo quality and viability evaluation is
studying their morphological characteristics.

The development of an embryo in the uterus directly depends on the embryo
quality. Embryos classified as the highest grade by their morphological traits,
when transferred to recipients, develop 70 %, and those classified as satisfactory
grade develop no more than 44 % [1, 2, 3]. Therefore, the goal of our research
work was to determine quantity and quality of embryos recovered from several
cattle breeds (Simmental and Kazakh whitehead) in North-East of Kazakhstan,
and to conduct a comparative analysis.

The following objectives were defined to achieve this goal:

- to determine quantity and quality of embryos recovered from superovulated
cows and heifers of Simmental and Kazakh whitehead breeds;

- through a comparative analysis, to study the stages of development of
embryos from Simmental cows and heifers based on morphological indicators.

Materials and methods of research

Our research works have been conducted on Simmental and Kazakh
whitehead cows in the farms of Pavlodar region over the years of 2011-2014.
The selection of suitable donor cows was based on the following criteria: normal
previous calving, no reproductive tract deceases, regular estrous cycle and average
or above average body weight/size.

Embryos were flushed out by a catheter — model Neustadt Aisch. The uterine
horn was flushed with Dulbecco Phosphate Buffered Saline (DPBS). Fluid outflow
was collected in a silicone bottle. Poured into Petri dishes, the fluid with embryos
was viewed under the stereo microscope Nikon SMZ at 10-20 times magnification
to determine the number of embryos. After that, 50-60 times magnification was
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used to evaluate embryo quality and stages of development by morphological
indicators.

In accordance with stages of development the embryos were grouped into:
early and compact morula and early, expanded, hatching and hatched blastocysts.
Evaluated for their morphological and other traits, the embryos were characterized
as: transferable, non-transferable and unfertilized ovicells.

Results of the study

Results of the study on the quantity and quality of embryos recovered from
superovulated Simmental and Kazakh whitehead cattle

In order to study the influence of breed on superovulation, we selected 15 cows
for our experiment, that is 8 of Simmental and 7 of the Kazakh whitehead breeds.

64 embryos and ova have been collected from the Simmental cows. That was
8 embryos and ova per cow on average; but in fact, the numbers of flushed out
embryos and ova from each cow were different. For example, the largest amount
of embryos and ova was 10, produced by the cow named Mary, and the smallest
amount of embryos and ova was 6, produced by Izaura.

With regard to quality, 57,8 % of collected zygotes were viable and 26,6 %
were non-viable. The numbers of viable and non-viable embryos per each cow
also varied. In general, the proportion of viable embryos is within 55,6-66,7 %
range, while the proportion of non-viable embryos is within 12,5-42,9 % range.

On average, in 15,6 % of ovicells of Simmental cows have not been
fertilized. Not all the animals gave unfertilized ovicells. 6 out of 8 cows had at least
1 or 2 unfertilized ovicells, and 2 cows produced all viable embryos.

According to the results of this work we’ve noted that cows producing more
than 8 embryos per flush, give a few unfertilized eggs (1-2), while cows producing
less than 7 embryo per flush, don’t have unfertilized eggs.

The results of the superovulation of Kazakh whitehead beef cows are the
following: 65 embryos and eggs in total were collected from 7 experimental cows,
that is, 9,3 embryos per cow, on average. 58,5 % of all embryos were transferable,
26,2 % were degenerated or undergone morphological changes, thus considered
as non-transferable. 10 eggs out of 65 were unfertilized.

Results of the superovulation indicated, that Kazakh whitehead cows also
have individual and physiological differences at a fairly high level. Quantities
of collected embryos and eggs, ratio of transferrable and non-transferrable eggs
collected from different uterus varied.

The number of flushed out embryos per cow was 8-10, transferable were
5-7 and non-transferable were from 1 to 4, 6 cows out of 7 had 1-3 unfertilized
eggs and only one had none.
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Table 1 below show the comparative analysis results for the superovulation
of Simmental and Kazakh whitehead cows.

As shown in the chart and in the table, on average each Simmental cow
produced 8,0+0,5 embryos and ova, among them 4,6+0,2 are transferable, 2,1+0,2
are non-transferable and 1,3 + 0,3 were unfertilized. The Kazakh whitehead
averaged 9,3+0,3; 5,4+0,3; 2,44+0,4 and 1,4+0,4 embryos and ova, respectively.

In general, the Kazakh whitehead breed outnumbered the Simmental breed
in total production by 1,3 embryos per cow; the numbers of transferrable embryos
between two breeds were basically equal. Difference between the two breeds in
total flushed out embryos and in the numbers of transferable embryos is significant
(p>0,95), and in unfertilized eggs number and non-transferable is insignificant.

Table 1 —Number and quality of embryos recovered from superovulated Simmental
and the Kazakh whitehead cattle

CE?IT:CIT Number and
Number ed quality of Transferable 1\_1?11- Unfertilized ova
Cattle ofcows. | embry embryos per transferable
breeds n os . cow
n xEm & XEm ) xEm ) xEm 6
5
Simmental 8 64 8.0=0.5 1.3 4,6+ 0.2 03 2,1=0.2 0.6 1.3=0.3 0.9
§f]?felﬁl;d 7 65 | 93203 | 09 | 5403 | 0.9 | 24204 | 10 | 14204 | 10

The above data illustrate the importance of breed in inducing superovulation.
Simmental is a breed of combined production and Kazakh whitehead is purely a
beef breed. The difference between the two breeds is in additional productivity
of Simmental.

Therefore, we can conclude that beef cattle breeds show higher results of
superovulation than dairy breeds.

Results of analysis of the Simmental cattle embryos for their stage of
development

Table 2 and in Diagram 2 display the results of the studies, conducted on 6-8
and 10 year old adult cattle and 18—24 month old heifers.

The analysis shows that of all the embryos collected from mature cows,
10,8 % reached the early morula stage, 40,5 % were at the compact morula stage,
29,7 % were early blastocysts, 14,9 % reached the blastocyst stage and 4,1 %
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happened to be the expanded blastocysts. Consequently, 51,3 % were at the morula
stage and 44,6 % reached the blastocyst stage.

This shows that morula and blastocyst develop at equal pace. Stages of
development of embryo vary depending on the number of recovered embryos.
A large number of early morulae and expanded blastocysts was found in the
cows, which produced 9-10 more embryos, unlike in the cows which produced
7—-8 embryo (early morulae and expanded blastocysts have not been found).

This conclusion is confirmed by the fact that expanded blastocyst was found
in 3 out of 9 experimental cows and they gave 9-10 embryos. There is also a great
variation in stages of development of embryos recovered from different cows.

For example, early morula — 10,0-25,0 %, compact morula — 33,3-50,0 %,
early blastocyst — 20,0-40,2 %, the blastocyst is in the range of 11,1-25,0 %. It
shows the difference between natural conditions: stimulation result in a large
number of follicles, they mature at different times and the ovulation process is
relatively longer, which is apparently connected, with the function of a uterine tube.

Of all the embryos collected from heifers, 10,0 % reached the early morula
stage, 46,6 % — compact morula, 36,7 % — early blastocyst and 6,7 % reached the
blastocyst stage. The expanded blastocysts were not there.

Thus, it should be noted that in the result of superovulation heifers do not
produce expanded blastocysts, compared to adult cattle. There is also a great
variation in stages of development of embryos recovered from different heifers.
For example, the following figures show the lowest and highest percentages in:
early morula 14,2-16,7 %, the compact morula 33,3-60,0 %, early blastocysts
28,5-42.9 %, and blastocyst 14,3—16,7 %.

Heifers which gave 6—7 embryos develop early morula compared with
those which gave 5 embryos. They mostly develop the expanded blastocyst. This
indicates that a large number of follicles weaken embryo development, and a small
amount of them accelerates this process. This is apparently due to non-simultaneous
ovulation of follicles, which causes the egg cells to release not at the same time.
It in turn, affects the development of the embryo or causes delay.

Table 2 indicate the comparative analysis results of the development stages
of embryos recovered from mature cows and heifers.

On average, in adult cattle early morulas amount at 10,8 %, compact
morulas — at 40,5 %, early blastocysts — at 29,7 %, blastocysts — at 14,9 %,
expanded blastocysts amount at 4,1 %, and in heifers, 10,0 %, 46,6 %, 36,7 % and
6,7 % respectively. This shows that the cells in mature cows and heifers mostly
reach the compact morula and early blastocyst stages (mature cows 40,5 % and
29,7 %, in heifers 46,6 % and 36,7 %). The next greatest are blastocysts amounting
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14,9 % in mature cows and 6,7 % in heifers. The lowest cell development is early
morulas and expanded blastocysts at 10,8 % and 4,1 % respectively.

Table 2 — Comparison of embryo number by development stages in mature cows
and heifers

Total
number Early Compact Early Expanded
. 4 Blastocyst
of morula morula blastocyst ’ blastocyst

Groups | Age
embryos

Number of animals,
n

n % n % n % n % n % n %

Mature 6-10
cow yIs

9 74 100 | 8 | 10.8 | 30| 405 |22 29.7 11 | 149 3 4.1

Heifer li_jj' 5 30 100 | 3 [10.0] 14 | 46.6 | 11| 36.7 2 6.7

In heifers as compared to cows, the share of developed compact morulae
and early blastocysts greater by about 13,0 % (83,3 % in heifers and 70,7 %
in cows) and number of blastocyst 8,0 % more in cows. In addition, expanded
blastocysts are developed more, they amount at 4,1 %. Therefore, we can conclude
that the recipients, which are identified to have early estrus period, are more
receptive to morulas and early blastocysts, while cows, which have late estrus,
are more receptive to blastocysts and expanded blastocysts. Increasing age of
cattle deteriorates the possibility to have 7 embryos; therefore the proportion
of transplants is reduced, although expanded blastocyst is not found in heifers.
Early morula among all embryos amounts at not less than 10,0 %, i.e. in heifers as
compared to mature cows with delayed development (24 hours) early blastocysts
number is less by at least once. This shows that young body has not adapted to
superovulation.

Discussion

Fertilized ovum is developed in the following stages. 20-24 hours after
fertilization a cell division process begins. It results a morula consisting
of 16, 32 blastomeres and referred to as early morula. The next stage is compact
morula consisting of 64 blastomeres. Blastocyst, depending on the level of
development can be: early, expanded, hatching and hatched. After compact morula
stage an embryo is developed into early blastocyst stage. Expanded blastocyst
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is characterized by larger volume, narrow perivitelline space and thinned Zona
pellucida. The cell masses fill the perivitelline space. Later Zona pellucida breaches
and part of the cell are released. Embryo in this stage is referred to as hatching.
When all the cells come out from the zona pellucida, the blastocyst is called
hatched. In the normal 7-day embryo development neither hatching, nor hatched
blastocysts can be found [2, 4, 5, 6].

Total embryos we collected from the experimental animals were at the
following stages: 10,8 % early morula, 40,5 % compact morula, 29,7 % early
blastocyst, 14,9 % blastocyst and 4,1 % the expanded blastocyst. Total morulae
were 51,3 % and blastocysts were 44,6 %.

Regardless of the amount of embryos recovered from the experimental cows,
embryos occur at various stages of development. However, embryos recovered
in relatively larger amounts (9-10) from mature cows mostly reached the early
morula and expanded blastocyst stages. In cows with smaller number of embryos
early morulae and expanded blastocysts were not found.

In each mature cow, embryos are found in different stages of development:
early morulae — 10,0-25,0 %, compact morulae — 33,3-50,0 %, early blastocysts
—22,3-44,4 % and blastocysts — 11,1-25,0 %.

Embryos, taken from heifers were: early morulae — 10,0 %, compact morulae
—46,2 %, early blastocyst—36,7 %, blastocyst— 6,7 %. Expanded blastocysts were
not found. Percentage of developed embryos at each stage in the experimental
heifers are the following: early morulae — 14,2-16,7 %, compact morulae —
33,3-60,0 %, early blastocysts — 28,7-42,9 % and blastocysts — 14,3-16,7 %.

Heifers produced at the stage of early morulae more embryos compared
with the number of embryos at the expanded blastocysts stage. Larger number
of follicles in heifers slows down the development of embryo and fewer follicles
create an opposite effect. We assume that acceleration or deceleration of the
development of embryo is due to the fact that follicles burst out not simultaneously
and therefore egg cells are released not at the same time.

On the average, mature cows produce 10,8 % — early morulae,
40,5 % — compact morulae, 29,7 % — early blastocysts, 14,9 % — blastocysts and
4,1 % — expanded blastocysts, and heifers produce 10,0 % — early morulae,
46,6 % — compact morulae, 36,7 % — early blastocysts, 6,7 % — blastocysts. It can
be concluded that both mature cows and heifers produce many compact morulae
and early blastocysts, 40,5 % and 29,7 %, 46,6 % and 36,7 % respectively. Early
morulae and expanded blastocysts are fewer, that is 10,0 % and 4,1 % respectively.

Heifers produced roughly 13 % more of compact morulae and early
blastocysts than adult cattle (83,3 % — heifers and 70,7 % — mature cows). And
mature cows produced 8,0 % more blastocysts. Besides expanded blastocysts
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recovered from mature cows accounted for 4,1 %. Therefore, it is recommended to
transfer morulae and early blastocysts into recipient cows, which went into estrus
earlier, and blastocysts and expanded blastocysts into recipient cows in later estrus.

To determine stage of development of an embryo with regard to the age
of the cattle we divided our cows into 3 age groups: 6, 8 and 10 years. Despite
a relatively small number of cows by age, we noticed that it does not affect the
development of an embryo. 10 year old cows produce many early morulae and
few blastocysts (p>0,95) comparing with the cows of other ages and heifers.
6 and 8 years old cows produce embryos at all stages of development.

The conclusion that was made is that with age, cow’s reproduction ability
declines and the number of produced transferable embryos reduces. In heifers
also 10,0 % of early morulae are found. So, after 24 hours heifers will be able to
produce up to 10,0 % of early morulae, due to neuroendocrine change in body.

Next, we would like to turn your attention to the analysis of morphological
traits of the embryos collected from the donor cows.

Ernst, Sergeyev [7], Sergeyev, Amarbaev [1] collected 1512 embryos from
the donor cows and heifers on the 6th and 7th day to analyze the morphology
of embryos. According to the researchers among the embryos recovered on the
6th day, 27,4 % were early morulae, 69,3 % were morulae and 3,3 % reached
the early blastocyst stage. On the 7th day, number of morulae decreased and
number of blastocysts increased. It should be noted that the numbers of embryos
by stages of development changed: early morulae by 9, morulae by 10,2, early
blastocysts by 79,5, expanded blastocysts by 1,3 %. 38,2 % of tested embryo,
from the morphological point of view, are formed and comply with all stages of
development. Alongside with that, 24,1% were degenerated embryos and 37,7 %
comprised unfertilized ova. Cows had more fertilized embryos than heifers, that
is, 33,6 % and 46,8 %. Meanwhile heifers had more unfertilized ova than cows,
42,8 % and 28,4 % respectively.

Among zygotes collected from 1116 beef and dairy cows, 58,0 % were
transferable embryos, 31,0 % unfertilized ova and 11,0 % non-transferable
embryos [8].

M. Ayatkhanuly, K. Landing, H-P Nohner [9, 10] collected 791 embryos
from 47 Simmental donor cows and analyzed them by their stages of development.
Of total embryos, 63,8 % were transferable, 15,1 % were non-transferable and
21,1 % were unfertilized ova. Zygotes recovered 7 days after the superovulation,
have been grouped as follows: earlier morulae —22,8 %, morulae — 49,62 %, early
blastocyst — 16,26 %, expanded blastocyst — 11,32 %.
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Jutta Schwab [11] used follitropin to stimulate superovulation in 202 donors.
The result was 69,9 % of transferable zygotes. Out of these, 76,6 % were morulae
and 23,4 % were blastocysts.

According to the referenced study works, treatment with gonadotropin can
always cause superovulation and the development of embryos at all stages. All
studies confirm that majority of flushed out embryos is the compact morulae and
early blastocysts. However, it does not mean that there are no early morulae,
expanded, hatching or hatched blastocysts. Compared to natural conditions it
may be said that deceleration or acceleration of superovulation is associated with
a large number of follicles in the ovaries.

A large number of follicles cannot grow simultaneously: some develop fast,
the others grow normally, and some develop with delay. Differently growing
follicles result in non-simultaneous release of eggs, and cause the ovulation
process to take 4—12 hours longer [12]. Sperm and ovum unite, influencing the
process of fertilization. Under their influence, the zygote can change its movement
in one or another direction. Hormonal imbalance causes changes in uterus. The
mentioned factors constituting superovulation of cows and heifers drive changes
in the formation of embryo. Age, type used hormone, cattle breed and a number
of other factors also play an important role in the process superovulation.

Conclusions

Our studies on the Simmental and Kazakh whitehead cattle breeds in Pavlodar
region allow the following conclusions:

1. Total 65 embryos and egg cells have been recovered from the Simmental
cows. The average number of embryos found per cow was 8 Out of total zygotes,
57,8 % were transferable and 26,6 % were non-transferable. On average, 15,6 %
of eggs were unfertilized.

2. 65 embryos and egg cells have been recovered from the Kazakh whitehead
cattle, that is 9,3 embryos per cow, on average. 58,5 % of flushed embryos were
transferable and 26,2 % of embryos had not undergo morphological or other
changes and that is why referred to as non-transferable. 10 eggs out of 65 were
unfertilized.

3. Total embryos collected from the Simmental cows developed the following
stages in percentage: 10,8 % — early morula, 40,5 % — compact morula, 29,7 %
— early blastocyst, 14,9 % — blastocyst, 4,1 % — expanded blastocyst. In general,
morulae comprised 51,3 % and blastocysts comprises 44,6 %.

3. Total embryos collected from heifers of the Simmental breed are grouped
as: 10,0 % — early morula, 46,6 % — compact morula, 36,7 % — early blastocyst,
6,7 % —blastocysts. Expanded blastocysts were not found. Thus, it should be noted
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that superovulated heifers do not produce expanded blastocysts as compared to
mature CoOws.

4. There is also a great variation in stages of development of embryos
recovered from different heifers. For example, the following figures show the
lowest and highest percentages in: early morula 14,2—16,7 %, the compact morula
33,3-60,0 %, early blastocysts 28,5-42,9 %, and blastocyst 14,3-16,7 %.
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N3YYEHUE KOJIMYECTBA, KAYECTBA U CTAINU
PA3ZBUTUA SMBPUOHOB OT CYIIEPOBYJIMPOBAHHBIX
KOPOB 1 TEJIOK PA3ZHBIX ITOPO/J B YCJIOBUAX
CEBEPO-BOCTOYHOI'O KA3AXCTAHA

B omoii cmamve 6nepsvie bviia nposedena paboma no noayHeHuIo
3U20m, OYeHKa U nepecaocka Ha KOpo8ax u Meakax CUMMeEHmMAnbCKOl
U Kasaxckou 6enozon060l NOPoo, pazcoOUMbIX HA CE8ePO-60CMOKE
Kazaxcmana. bvino evisacneno, yumo nymem npumenenus I epmanckozo
npenapama «Iliycem» 6 onmumanbHol 003€ MONICHO NOAYUUMb 8
cpednem om  KOPOG-OOHOPO8 CUMMEHMANbCKOU nopodwl 8,2, om
menox 6,4 smopuonos. 66,0 % nonyuennvlx IMOPUOHO8 KOPOE DblLIU
npueoOHviMu K nepecaoke, a 17,0 % HenpuecoOouvimu, Kpome mozo,
17,0 % stiyexnemox oKas3anuco Heoni1000meopernvimu. M3 6cex smopuonos
menok 53,1 % 6wy npueoonvimu, 21,9 % ovinu Henpueoonvimu, 25,0 %
ObLIU HEONI0OOMBOPEHHBIMU AUYEKIeMKAMU. Y KOPO8 U MENOK MOICHO
8CMpemums IMOPUOHBL HA PA3TUYHBIX CIAOUAX PAZGUIMUSA. PAHHSA MOPYId,
KOMNAKMHASL MOPYd, PAHHAS OAACMOYUCA, ONACMOYUCIA, 8bICITYNUBUIUE
u pacwupenuvie o6aacmoyucmol. 110 cpasHenuio ¢ CUMMEHMALLCKOU
NnopoooIL y KOpos8 6e10201108011 NOPOOLL MONHCHO NOAYUUMb Ha 1,3 IMOpuoHa
bonvue. JJoas pazeumolx u3 6cex NepecatCenublx IMOPUOHOE COCMABUNO
45,5 %. Bvino onpedeneno, umo nepecajcenuvie Mmeakam dIMOPUOHDL
Pazeusalomcs iyuuie no CpaGHEeHUIo ¢ KOPOBAMU.

Kniouesvie crnoea: cynepogynayus, 08yaiayus, sceimoe meo,
bracmoyucma, smopuoH, gorruxyna, Pusuonrocuveckuil pacmeop ¢
docchammuvim Oygepom ynvoexko (DPBS), cmadus, mamxku.
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COJITYCTIK-IIBIFBIC KABSAKCTAH KAFJTANBIHIA
CYHNEPOBYJIALUA TYSUITKEH YOPTYPJII TYKBIM/IbI
CUBIPJIAP MEH KYHAXKBIHJIAP/IbIH SMBPUOHJAPBIHBIH
CAHBIH, CAITACBIH KOHE JTAMY CATBICBIH 3EPTTEY

byn makanaoa aneaw pem Kazaxcmanuvly conmycmik-uibl2blCoiHOA
ocipinemin CUMMeHMAln JCOHe Ka3aKmovly akbac myKblMOApblHblY
CUbIPIIApbL MeH KYHANCLIHOAPLIHAH IMOPUOH WALIbIN Ay, 6a2anay JHcone
Kowipi omulpavl3y srcymvlcmapsl scypeizindi. Iepmanovtk «Iliycemy
npenapamvii OHmMAailisl 003a0a KOJOAHY APKbLIbL OpMA ecenneu
CUMMEHMA MYKbLIMbIHBIY OOHOP CUBIPAAPbIHAH 8,2, KYHANCLIHOAPLIHAH
6,4 3mOpuon anyza OonamviHObI2bl AHBIKMALObl. ANlblH2AH CUbLD
ambpuonodapvinely 66,0 %-v1 mpancnianmayusea Heapamosl,
an 17,0 %-vl dcapamcul3, convimMen Kamap aHaublk KAemraiaposvly
17,0 %-v1 ypuixkmanbazan. Bapavik KyHalcoiHOapobiy IMOPUOHOAPIHbIY
53,1 %-v1 orcapamowi, 21,9 %-v1 orcapamcnwiz, 25,0 %-v1 ypuikmanbazan
aHanvlk mopuiacsl 6010vl. Cusbipiap MeH KYHAHCbIHOAp 2IMOPUOHOAPBIHbIY
damy camoeliapvl Spmypii Kezeyoepinde Kezoecmipyze 001a0bL:
epme MOpYyaa, Hbl2bl3 MOpYid, epme Oiacmoyucma, oaacmoyucma,
JAcuLImMuU2an dcone Kepineen onacmoyucmanap. Cummenman myKblMblMeH
canvicmulp2anoa, ak bac cuviprapvinan 1,3 ken amopuon anyaa 601aobwl.
Bapnvix kewipinin omvipavizvlizan IMOpUOHOAPObIY OdMbl2aH Yaeci
45,5 % Kypaowl. Kynasiceinoapaa mpancnianmayusiauean IMopuoHoap
cublpiapaa Kapazanod JHcaKkcol OaMumlibl AHbIKMAIObL.

Kinmmi co30ep: cyneposgynsiyus, 08ynayus, capul Oene, b1acmoyucma,
aMOpuoH, gornukyna, pocpam oygepi dap gusuonozusneix [Jronbbexko
epiminoici, camwlcbl, HCAMbip.
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NPABMWIIA [J151 ABTOPOB
B HAY4YHOM >KYPHAJIE
(«<BECTHUK TOPAUIMbIPOB YHUBEPCUTET»,
«HAYKA U TEXHUKA KASAXCTAHA», «KKPAEBELJEHUE»)

PenaxiponHast kosierusi IpocUT aBTOPOB PYKOBOJICTBOBATHCS CIIEAYIOLIMMU
TpaBUJIaMH TIPY MOATOTOBKE CTATEH Isl OIyOJIMKOBAHHUS B )KypHAJIE.

Hay'-IHI)Ie CTaTbu, MPCACTABIACMBIC B PCAAKIHNIO XYypHaJla TOJLKHBL 6bITb
oopmiteHbl coriacHo 6a30BBIM M3/ATENILCKUM CTaHIApTaM 10 o(pOpPMIICHUIO
crareii B coorBercTBuM ¢ ['OCT 7.5-98 «KypHasbl, cOOpHUKH, HHDOPMAIIMOHHBIE
n3nanus. M3narensckoe oopmiieHre MyOIMKyeMbIX MaTepruasioBy, MPUCTATEHHBIX
6udnmorpaduueckux crimckos B cootBerctBur ¢ ' OCT 7.1-2003 «bubmorpadudeckas
3anuck. bubauorpaduueckoe onucanue. OOmume TpedOBaHUS U IMpaBUia
COCTAaBIICHUSD).

*B nHomep gomyckaetcsi He Gosiee 0/THO PYKOIICH OT OTHOTO ABTOPA JINOO0
TOI0 ’Ke aBTOPA B COCTAaBe KOJUIEKTHBA COABTOPOB.

*Kosm4yecTBO COABTOPOB OJIHOIi cTATHH He DoJiee 5.

*CTeneHb OPMIHHAILHOCTH CTATBHU JOJIKHA COCTABJIATHL He MeHee 60 %.

*HamnpagiisieMble CTATHU He JIOJZKHBI ObITH paHee OMYyOJIMKOBAHBI, He
J0IycKaeTcsl ocJIenyoniee onyoJJHKoBaHue B IPYTHX KypHAJIaX, B TOM YHcIe
1epeBo/IbI HA IPYTHeE SI3bIKH.

*Penenue 0 MPUHSITHN PYKOIHMCH K ONTyOJINKOBAHHIO TPMHUMAETCSI I0CJIe
MPOBE/IeHHsI MPOLEYPHI pelleH3NPOBAHUSI.

*PenieH3upoBanue NPOBOANTCS KOH(PUIEHINAIBHO («IBYCTOPOHHEE CJIeroe
pelieH3upoOBaHue»), aBTOPY He COODINAETCS UMSI PelleH3eHTa, 2 PelleH3eHTy —
UMSI aBTOPA CTATHH.

*OnuiaTa 3a myO/IMKaUI0 CTATBH MPOU3BOJUTCS N0C/Ie MOJI0KUTETBHOIO
otBeTa penakuuu. CtoumMocts myomKanum B ;kypHadie 3a crpanuiy 1000 (oqna
TBICAYA) TEHTe, BKJIIOYAsI CTATHH MArMCTPAHTOB H IOKTOPAHTOB B COABTOPCTBE
¢ JIMIIAMH € YY€eHOii CTeNeHbIo.

CTaTbi J0OJKHBI OBITH 0()OPMIIEHBI B CTPOrOM COOTBETCTBUH €O
CJIeYIOIMH NPABHJIAMMU:

— B sxypHaibl MPUHUMAIOTCSI CTATHH [0 BCEM HAYYHBIM HAMPaBICHUSM,
HaOpaHHbIE Ha KOMITBIOTEPE, HATICYATAHHBIC HA OJTHOM CTOPOHE JIUCTA C TOTsIME 30 MM
CO BCEX CTOPOH JIMCTA, JJIEKTPOHHBII HOCUTEIb CO BCEMH MaTepHalaMi B TEKCTOBOM
pemakrope «Microsoft Office Word (97, 2000, 2007, 2010) ms Windows».

—O01Hit 00bEM CTaThH, BKIIFOYAst aHHOTALIUH, JIATEPATYPY, TaONLIbL, PUCYHKH 1
MaTeMaTHIeCKue (POPMyIIbI He TOJDKEH MPEBBIIIATH 12 CTPAHHI IEYATHOTO TEKCTA.
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Texcm cmamou: keenb — 14 nynkmos, eaprumypa— Times New Roman (01 pycckoeo,
aHenutickoeo u Hemeykozo A3viko8), KZ Times New Roman (015 Ka3axckozo A3viKa).

CTpyKTypa Hay4HOH CTaThM BKJIIOYACT Ha3BaHWE, aHHOTAIMH, KITIOYEBBIC
CJIOBA, OCHOBHBIC TTOJIOXKEHHMSI, BBE/ICHNE, MaTepPHAIbl U METOJIbI, PE3yIbTaThl U
00CyXJIeHHE, 3aKITIOUCHNE, BBIBOJIBI, HH(OpMaHI0 0 (GUHAHCHPOBAHUK (TIpH
HaJIM4NH), CIUCOK JIUTEPATyphl (MCHOJIB3YEMBIX UCTOYHHKOB) K Ka)KIOW CTaThbe,
BKJTIOYAsl POMaHU3MPOBAHHBINA (TPAHCINTEPUPOBAHHBIN JTATHHCKAM alI(aBUTOM)
BapHAHT HAIIMCAHNS ICTOYHNUKOB HA KUPHIUIUIIE (Ha Ka3aXCKOM U PYCCKOM SI3bIKax)
em. TOCT 7.79-2000 (UCO 9-95) [pasuna mpancaumepayiis KUpULIO8CKO20 NUCbMA
JAMUHCKUM ANIHaGUMOM.

Cratbsl JOJDKHA COZIePIKaTh:

1 MPHTHU (MexrocynapcTBeHHBIH pyOpHKaTOp HAYYHOH TEXHUYECKOMH
“HpOpMAITIN);

2 DOI —mocie MPHTU B BepXHEM ITpaBOM YTITy (TIPHCBANBACTCS U 3AITOTHACTCS
peaaKimel xKypHaia);

3 ®amuins, UMsl, 0T4eCTBO (TIOTHOCTHIO) aBTOpa (-0B) — Ha Ka3aXCKOM,
PYCCKOM ¥ aHTJIMHCKOM sI3bIKaX (KMPHBIM MIPH(TOM, TIO LIEHTPY);

4 YueHasi cTenieHb, y4ieHoe 3BaHue;

5 Appunauanus (pakyapTeT WU WHOE CTPYKTYPHOE IOIpa3eicHHE,
opranm3amms (Mecto paboThl (y4eObl)), TOpoJ, TOYTOBBIA HHICKC, CTpaHa) — Ha
Ka3aXxCKOM, PYCCKOM M aHTJIMHCKOM SI3bIKaXx;

6 E-mail;

7 Ha3BaHmue cTaThbU JOJDKHO OTPakaTh COZEP)KAaHHWE CTaThbH, TEMaTHUKY U
PE3yJIBTATHI TPOBEACHHOTO HAYYHOT'O MICCIIEI0BaHMS. B Ha3BaHue cTaThi HEOOXOANMO
BIIOKUTH HH(OPMATHBHOCTB, IIPUBJIEKATEIILHOCTD  YHUKAIBHOCTH (He 6oee 12 cnos,
NPONUCHBIMU OYKBAMU, HCUPHBIM WPUDIOM, NO YEHMPY, HA MPeX A3bIKAX: PYCCKUL,
KaA3axcKuil, QHeMULCKULl 1ubo HeMeyKuil);

8 AHHOTAIMS — KpaTKas XapaKTepUCTUKA Ha3HAYCHWsI, COJCPKAHMS, B/,
(opMBI 1 APYTHX 0COOEHHOCTEH CTaThH. JI0JDKHA OTpaXkaTh OCHOBHBIC U IICHHBIE,
110 MHEHHUIO aBTOPA, 3Tallbl, OOBEKTHI, UX MPU3HAKH U BBIBOJBI IIPOBEIECHHOTO
nccnenoBanns. JlaeTtcst Ha Ka3aXCKOM, PYCCKOM M AHIJIMHCKOM JIMOO HEMEIKOM
SI3BIKAX (peKomeHOyemblil oovem anHomayuu — He menee 150, ne 6onee 300 cnos,
KYPCUB, HeNCUPHBIM Wpudmom, keaio — 12 nynkmos, ab3ayHwiii omcmyn cneeéa u
cnpasa 1 cm, cm. obpaszey);

9 KiioueBble cj10Ba — HAOOp CIIOB, OTPAKAIONINX COIEPKAHUE TEKCTa B
TepMHHaX 00bEKTa, HAYIHOH OTPACIIH X METOJIOB HCCIIEIOBAHUS (0QOpMASIOMCS HA
mMpex A3bIKAX: PYCCKULL, KA3AXCKUL, AHTULICKUL TUO0 HemeyKull, Kealb — 12 nyHKkmos,
Kypcus, omcmyn ciesa-cnpaéa — 1 cm.). PeKOMEHIyeMoe KOJIMYECTBO KITFOUEBBIX
CIIOB — 5-8, KOIIMYECTBO CJIOB BHYTPHU KITFOYEBOH (pa3bl — He Ooree 3. 3amarorcs B
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TIOPSIZIKE MX 3HAYMMOCTH, T.€. CaMO€ BayKHOE KITFOUEBOE CJIOBO CTaThH JIOJDKHO OBITH
TIEPBBIM B CIIHCKE (CM. 00paser);

10 OcHOBHO¥ TeKCT CTATBU U3JIaracTcs B ONPeIeTIEHHOM [TOCIEI0BATENBHOCTH
€ro JacTel, BKIIFOYaeT B ceOsl:

- Beenenue / Kipicne / Introduction (a63ay 1 cm no nesomy kpaio, scuprvimu
oykeamu, keznb — 14 nynkmos). O60CcHOBaHHE BEIOOPA TEMBL; aKTyaTbHOCTE TEMBI FJTH
MpOOJIEMBl. AKTYaJIbHOCT TEMBI OIPEEISeTCs OOIIMM HHTEPECOM K M3YUEHHOCTH
JTAHHOTO O0BEKTa, HO OTCYTCTBHEM HMCUEPITBIBAIONINX OTBETOB HA MMEIOIIHECS
BOIPOCHI, OHA JJOKA3bIBACTCS TEOPETHIECKOM WITH ITPAKTHIECKOH 3HAYMMOCTBIO TEMBL.

- MaTepuaJjibl 1 MeTOABI (ab3ay I cym no 1esomy Kpaio, HCUpHuIMU OYKEAMU,
Keenb — 14 nynkmos). JJOIKHBI COCTOSITH U3 ONIMCAHKS MaTEpUaIOB M X0/1a PabOTEI,
a TaKoKe MOJTHOTO ONMCAHMS UCTIOJIb30BAHHBIX METOIOB.

- PesyabTatel u o0cyxnenue (aozay I cm no nesomy Kparo, HCUpPHbIMU
oyxkeamu, keanv — 14 nynkmos). IlpuBomurcs aHAIN3 W 00CYKICHHE MOYYSHHbBIX
BaMH PE3yJIbTAaTOB MCCIEAOBAHMUS. [IpUBOISITCS BBIBOIBI 10 MOJTYyYEHHBIM B XOZE
HCCIIEIOBAHNS PE3yJIbTaTaM, PACKPIBACTCSl OCHOBHAS CyTh. Y 3TO OZIMH U3 caMbIX
Ba)XHBIX PA3/EJOB CTAaTbu. B HEM HEOOXOAMMO MPOBECTH AHAIM3 PE3YJILTATOB
CBOEH paboThl 1 0OCYKJEHHE COOTBETCTBYIOIINX PE3YJIBTATOB B CPAaBHEHHH C
TIPEeIBUTYIME pab0TaMH, AaHATN3aMH M BEIBOJAMU.

- Mudopmanuro o punancupoBanuu (TIpH HATHYNN) (a63ay 1 cm no aegomy
Kpaio, dHcuphvimu 6ykeamu, keeib — 14 nynkmos).

- BeiBoawl / Kopbiteiast / Conclusion (a63ay 1 cm no nesomy kparo, srcupHoimu
oykeamu, ke2ib — 14 nyHkmos).

BoiBoabI — 000011I€HNE U MTOABEAECHUE UTOTOB padOTH HA JAAHHOM 3Tarle;
TIOATBEP>K/ICHHE NCTHHHOCTH BBIIBUTAEMOTO YTBEP KICHHSI, BRICKa3aHHOTO aBTOPOM,
1 3aKIIOYECHHE aBTOpa 00 M3MEHEHMH HAYYHOT'O 3HAHUS C YYETOM ITOJy4EHHBIX
pe3yabpTaToB. BEIBOABI HE JOJKHBI OBITH aOCTPAKTHBIMH, OHH JIOJDKHBI OBITH
HCIIONb30BaHbI 1711 000OIIEHHS pE3yIIbTaTOB UCCIIEIOBAHMS B TOH MIIM HHOW HAyYHOM
o0acTH, ¢ OIMcaHueM TIPEIOKEHHH MITH BO3MOYKHOCTEH JambHEHIIeH paOoTHI.

- CnucoK HCNoJIb30BAaHHBIX HCTOYHNKOB / [lalinananran qepexrep Tisimi /
References (owcupnvivu Oykeamu, keenb — 14 nynkmos, 6 yenmpe). BKIIOYALT B CEOSL:

CTaThs U CIIUCOK HCTI0JIb30BAHHBIX HCTOYHHKOB JIOJDKHBI OBITH O()OPMIICHBI
B cootBeTcTBHH ¢ [[OCT 7.5-98; TOCT 7.1-2003 (cm. obpasey).

OuepeHOCTh UCTOYHHUKOB OMPEACNSETCs CIEAYIONMM 00pa3oM: CHadaa
MI0CJIE/IOBATENIbHBIE CCBUIKM, T.€. HCTOYHHUKH Ha KOTOPBIE BBI CCBHITAETECH 10
0YepeTHOCTH B CAMOH CTaThe. 3aTeM JIOTIOHHUTENBHbIE HICTOYHUKH, HA KOTOPBIX HET
CCBUIOK, T.€. HICTOYHNKH, KOTOPBIE HE IMEJTH MECTO B CTAThe, HO PEKOMEH/I0BAHbI BAMHU
YUTATEIISIM JUTSl O3HAKOMIICHHSI, KaK CMEXHBIE paOOThI, IPOBOIMMBIE TTapaJUIETBHO.
O0bem He MeHee /() He bonee uem 20 Haumeroarnuii (CCHUTKA ¥ IPIMEUYAHUS B CTAThE
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0003Ha4al0TCsl CKBO3HOH HyMepaluel 1 3aKII04YatoTcs B KBaJpaTHbIe CKOOKH). B
CIly4yae HAJIMYHMS B CITHCKE MCIIONB30BAaHHBIX UCTOYHHKOB PaboT, IPEelCTaBICHHBIX
Ha KHUPWUIKLE, HEOOXOIMMO MPEICTABUTh CITUCOK JIMTEPATyPhl B IBYX BapUaHTaXx:
TIEPBBII — B OPHTHHAIIE, BTOPOH — POMaHW3UPOBAHHBIN (TPaHCIIUTEPALHS JIATHHCKUAM
andaBUTOM) BapuUaHT HAIIMCAHUS UCTOYHHMKOB Ha KMPWUIMLE (Ha Ka3aXCKOM U
pycckoM si3bikax) cm. TOCT 7.79-2000 (MCO 9-95) Ilpasura mpanciumepayuu
KUPUIIOBCKO20 NUCLMA JAMUHCKUM ATPABUMOM.

PoMaHM3MpOBaHHBIHA CITHCOK JIUTEPATYPhl JODKEH BBIIJISICTD CIEIYIOLINM
obpazom:

aBTOp(-BI) (TpaHCIHTEpaNys) — HA3BAHUE CTAThU B TPAHCIUTEPHPOBAHHOM
BapuaHTe — [[IepeBOJI HA3BaHUS CTATHU Ha aHTIMHCKHIT SI3bIK B KBaJPATHBIX CKOOKaX |
— Ha3BaHHE Ka3aXOs3bIMHOI0 JINOO PYCCKOSI3BIYHOI0 HCTOYHHKA (TPaHCIUTEePaLys,
00 aHITIMIICKOe HAa3BaHKE — €CIIH €CTh) — BBIXOIHbIC JaHHBIE C 0003HAYCHUSAMH
Ha aHTJIUHCKOM SI3bIKE.

11 MoutiocTpaumu, repeveHb PUCYHKOB U MOIPHCYHOYHBIC HAAHUCH K HUM
NIPECTABIISFOT 10 TEKCTY CTAaThH. B 3JIeKTPOHHOI BEpCHN PHCYHKH U HILTIOCTPALIUH
npencraBisitorcs B popmate TIF v JPG ¢ paspemennem He meHee 300 dpi.

12 MaremaTtuieckue (popMyJIbI JOIDKHBI OBITE HaOpaHb! B Microsoft Equation
Editor (kastcoas gpopmyna — ooun obvexm,).

Ha ornenbHoii cTpanuue (nocje craTbu)
B hiekTpoHHOM BapHaHTe MPUBOASITCS MOJHbIE MIOYTOBLIE apeca,

HOMepa cJV:Ke0HOro u JoMaIHero Teaed)oHoB, e-mail (Homep TenedoHa

JUISl CBSI3M PeIaKIUM C ABTOPAMHU, He MY0JIUKYIOTCH);

Caenenusi 00 aBTopax

Ha PYCCKOM fI3bIKE Ha anrimniickoMm si3bIke

Ha ka3axckoMm si3bIKe

Oamunust Mmst OtuecTBO (MOTHOCTHIO)

JI0JDKHOCTD, YyU€Hasi CTeIeHb, 3BaHUE

Opranuzanus

Topon

Wnnekc

Crpana

E-mail

Tenedon
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HNudopmanus st aBTOPOB

Jlns crareit, my6aukyemsix B Hayunom xypHane «BectHuk TopairblpoB yHHBEpCHTETA.
XMMUKO-OU0JIOTHYecKast Cepusi», TpeOdyeTcs SKCIEePTHOE 3aKII0UeHHE.

Penakumsi He 3aHMMAaeTCsl JTUTEPATYPHOI U CTHIIMCTHYECKOH 00padoTKOil cTaTbH.

Ecnu cTaTthd OTKIOHEHA aHTUIIATMATOM HIIM PELIEH3EHTOM CTaThsl BO3BPAIIAETCs
aBTOPY Ha JOpaboOTKy. ABTOp MOKET IIOBTOPHO OTIPABHTh CTAThO HA AHTUILIATHAT WU
peuensensupoBanue 1 pas. 3a cogepKaHue CTaTbH HECET OTBETCTBEHHOCTH ABTOP.

Crarbu, odopmienHble ¢ HApYIIeHHeM TPeGOBAHMIA, K IYGIMKANMHN He IPUHUMAKTCSI

U BO3BPALAIOTCSH aBTOPaM.
ﬂaTOﬁ TIOCTYIUICHUS CTaTbU CUUTACTCs AaTa IOJYyUCHUS pe):[alcuneﬁ €€ OKOHYATCIIBbHOI'O

BapHaHTa.

CraTbu 1myOIMKyIOTCS 110 Mepe MOCTYILICHNUSI.

IleproaMYHOCTH U31aHUS KYPHAJIOB — YeThIPe pa3a B roj (eKkeKBapTajibHO)

CpoKu 1oJj1auyl CTaThu:

- iepBbIid kBapTai 10 10 despans;

- BTOpOi kBapTan 10 10 mas;

- TpeTuii kBapTtaia o 10 aBrycra;

- yeTBepThil kBapTai 10 10 HOAOpsL.

CTaThbH OTHPABJATH BMeCTe ¢ KBUTaHIHUelH 00 ominare. CTOMMOCTh MyONuKauu B
KypHae 3a crpanuiy 1000 (oHa ThICsSYa) TEHTe, BKIIIOYAs CTAaTh MAarCTPAHTOB U IOKTOPAHTOB
B COaBTOPCTBE C JIML[AMH C YYEHOH CTENEHbIO.

CraTphi0 (371eKTPOHHYI0 BepCHIO, 1 KBUTAHIMHU 00 omjiaTe) cjelyeT HANpaBJsTh
Ha caiiT: vestnik.tou.edu.kz. /I;1s1 mogaym cTaTbu HA MyOJIMKALUIO HEOOXOAMMO NPOHTH
perucTpauuio Ha caiire.

140008, Pecnybonka Kasaxcran, r. I[laBioaap, yi. Jlomosa, 64,
HAO «TopaiirelpoB yHUBEPCUTETY,

M3patenncrBo «Toraighyrov University», ka6. 137.

Ten. 8 (7182) 67-36-69, (BuyTp. 1147).

E-mail: kereku@tou.edu.kz

Hamm pexBH3UTBI:

IIpunoxenue kaspi.kz

HAO «TopalirsipoB yHHBEpCHTET»
PHH 451800030073
BHH 990140004654

HAO «TopalirsIpoB yHUBEPCUTET
PHH 451800030073
BHH 990140004654

AO «Jysan Bank»

VUK KZ57998FTB00 00003310
BUK TSESKZK A

Koe 16

Kon 16

KHIT 861

AO «Haponusiit bank Kazaxcrana»
MNHUK KZ156010241000003308
BUK HSBKKZKX

Koe 16

Kon 16

KHIT 861

Tlnarexxu — Ob6pazoBanue
—Onmnnarta 3a BY3m —
3amnonHseTe Bce rpadsl
(B rpadpe daxynbTer
YKaXKUTE «3a MyOIINKanIo
B Hay4YHOM JXypHale,
Ha3BaHHE XYypHajua H
CEepHI»)

135




TopaiirsipoB ynuBepcutetinin Xabapubicsl, ISSN 2710-3544  Xumus-6uonoeusnvix cepuscor. Ne 4. 2021

OBPA3EL| K O®OPMIIEHNIO CTATEUA

MPHTHA 04.51.59
DOI XxXXXXXXXXXXXXX

C. C. Aybakupoea, 3. C. Uckakoea

TopaiireipoB yHuBepcuteri, Kazakcran Pecriyonukacel, [TaBionaap k.

KA3IPI| KE3EHOE S/IEMAIK OIH
HbICAHOAPbIHbIH SJIEYMETTEHYI

bepineen maxanaoa Kazaxcman o3iniy ken yimmol MoOeHUemimMeH
2ana emec, KONmezeH MHOCMAapObly, KOHpeccusiapovly Oeidim
Kepwinecmiziniy mogcipubecimen Oipezetl onem el0epiniy KamapolHa
orcamaovel. Bizoiy enimizdin Oipeeetiniei moyenciz Kazaxcmanuoiy
Kansinmacy cominen oacman, pecnyoiuKanbly MemieKemmix Yammolk,
cascamulHbly mapuxu Hezizi 60abln MAaOLLIAMbIH IMHOCAPALBIK,
KOHpeccusapanvik 6etiOimuiniK nen KeaniciMOl KamMmamacsl3 emy MemieKkem
mapanvinan 0AcvlM HA3ap ayoapuliybl mMypaivl KApacmblpbli2aH.
Memnexemmi odan opi Hvlzatmy, oHblY Kayincizoiei, 9KOHOMUKAHLLH
MYpaKmol 0amybl HCOHE A3aMaAMMAPbIMbIZ0bIY Ol-AYKAMbIHIY aApNybl
ywin Kazakcmanea yzax mep3imoi mypakmolivlk, OeuOimuinix nem
Kenicim Kasicem. Byn, ey andvimen, e OACULBLIBIZLIHGIY SIMHOMOOEHUEM
neH KOH@eCcCUsblK cascamka depemin Manvl30bLiblabli 0i10ipedi. By
Ke30elicoK emec, OUmKeHi Kazipei yaKelmma Ka3aKcmaHnoblk KO2amMHblY
o118y MEMMmIK-3KOHOMUKATIBIK HCOHE CAACU MY PAKMBLIbIZbIHA bIKNAJL eMemiH
Gaxmopaapovly 6Ipi yrmapanvlx, KOHpeccusapaivlk Keicimoi cakmay
oonvin madwviiadvl. Kazakcman-amHukaapanbly sHcoHe KOHDeccusapanbly
KAmaxkuuzmoepoeH Kymolia aiea a3 2ana noCmKeHecmix memaekemmepoiy
Oipi 6onbin mabwvLiadwl.

Kinmmi cosdep: smuoc, smuocascam, Oin, yimmapansii KAmulHACMap.

Kipicne

byrinri Tanaa sTHOCAapalbIK jKoHE KOoH(eccusapaiblK 0elOiTIimiKTi
CaKTay/IbIH €H KYIITi (hakTopbl eTiMi3iH TyHFbI [Ipesuaenti H. ©. HazapbaeBThiH
CaJIMKaJjbl KOHE JlaHa casicaTbl OOJbIN TaObUIazbl. MeMilekeT OacubiCchl
XaJBIKTAP apachIHAAFbl OCHOITHIIIIK MEH KEeJIiCiM HICSACHIH YHEMI KoJjjiarl,
HacuxaTrtaisl. JliHn sMuccapap, IOBUHUCTIK YHBIMIAP TaparblHAH KOFaMJIbIK-
casiCH >KarJalJbl TYPaKChI3JaHIABIPY/IbIH Ke3 KeIreH opeKeTTepi, dJeTTe,
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KyJneipaiiner. En OacirsuisiFel ©3iHIH OeIceH Il skoHe mebep ic-apekeTTepiMeH
pecityOirKa ayMaFbIH/Aa TYPAThIH OapIIbIK STHOCTBHIK, KOH(PECCHSIIBIK TONTapAbIH
SKOHOMUKAJIBIK, CAsICH )KOHE MO/ICHH AaMyBl YIIIH TeH MYMKIHAIKTEp jKacalIbl.
KasaxcTaHgarsl Ka3ipri 3aMaHFBI YITTHIK KYPBUIBIC YAEepicTepi OipTyTac YITTHIK
MEMJICKET KypyJaH, KaHmail mga Oip 3THOCTHIH mpedepeHIs cascaThlHaH Oac
TapTyapl kepcereni. Kondeccusnap Maceneci 3STHUKAIBIK THIFBI3 OaHIaHBICTHI
OOJIFaHABIKTAH, «3THOC» YFBIMBIH €IKEH-TEKEiTi KapacThIpaibIK.

IIpooonoicenue mexkcma nyoauKyemo2o mamepuana

3epTTeyain HBICAHBI: [IHU HBICAHAAPIBIH dJICYMETTEHYI

3epTTeyain maHi: Ka3ipri Ke3aeri oIeMIiK TiHN HbICAHAAP

Makxkcatbl: KazakcTaHa KenTereH STHOCTapIbIH, KOH(eccHsuTapIsH 6eioiT
KOPIIUIECTITIHIH ToXXipudeciMeH Oipereil aiieM eNepiHiH KaTapblHa >KaTalbl.
Biznig eximizmin Oipereiimiri Toyenciz Ka3zakcTaHHBIH KalbINITACy COTIHECH
OacTarm, pecrmyOJUKaHBIH MEMJIEKETTIK YITTHIK CasCaThIHBIH TapuXd HeTi3i
00BN TAOBLTATHIH ATHOCAPAIBIK, KOH(pECCHsIapaIblK OSHOITIIITIK IeH KeTiciMIi
KaMTaMachl3 €Ty MEMJIEKET TapalblHaH O0achbIM Ha3ap ayaapy KakeT.

Minnerrepi:

- MEMJIEKETTIK YHBIMIApABIH AIHN YHBIMJAP apachlHIAFbl OalIaHbBICHIH
aHBIKTAY;

- ZIIHM HBICAHJIapFa IOy JKacay.

3epTTeynin aicTepi MeH HATHAKECT

COHFBI yaKbITTa «3THOCY» TEPMHUHI KOHE O1aH «ITHUKAIIBIK)», «ITHOKPATHUSD)
JKOHE T.0. TYBIHIBIIApP FRUIBIMH — 3€PTTEY 9/eOmeTiHAe kUi Ke3meceni. bateic
SIIEMiHIH CasiCH «HETi3Ti aFbIM» JXK9HE CasiCH MCTIOMUIIMEHTIHIE Oy Kol
YaKbIT OOWBl STHOKOH(IUKTOJIOTHS CUAKTHI MOH O0NFaH KYOBUTBIC OiplIeH
MOHBIHIAIMaFaH. YJITTHIK (3THUKAIIBIK) MOCEJIETe epeKIle Ko3Kapac KOMMYHHUCTIK
nzaeosorns xacaapl. O yIIiH 0aChIMIIBIK KEKE TYJIFAaHBIH KYKBIFBI €MEC, TATHIK
KATBIHACTAPABIH CAIACHI )KOHE MPOJIETAPIIBIK MHTEPHAIMOHAIN3M CasicaThl OOJIIbI.
Xanme! anFaHaa, STHOCTHIK CasicaTThl STHUKAIBIK HEMece YITTHIK Oenrinepi
OOMBIHIIIA DIICYMETTIK TOTTAP,IBIH HAKTHI, KYTLIETIH HEMEeCe JKaFaH TeHCI3iriHe
OaifmaHBICTEl TIPOOIEeMaNTapAbl PETTEY KOHIHIETT MaKCaTThl KbI3MET PeTiHe
aHbBIKTayFa 0O0JabI.

IIpooonoicenue mexkcma nyoauKyemo2o mamepuana

KopbITbIHABI

YKorapsina aiiTeITFaHIapABI TYHIH/ICH KeTle, icIaM MEH IIpaBOCIIaBHe — €Ki ipi
SJIEMIIK JIiH — OCHI JiHACPAIH ISCTYPIIi CHITaTHIMEH OaiIaHBICTHI KOH(ECCHIAPATTBIK
KaTbIHACTAp JKYHECIHIE epeKIle OPBIH aJlaThIHBIH aTall 6Ty KaXeT.

IIpooonoicenue mexkcma nyoauKyemo2o mamepuana
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B oannoti cmamee Kasaxcman — o0na u3 yHUKaibHblX CMPAH
MUupa He mMoabKO C e20 MHOZOHAYUOHANbHOU KYJIbMYPOU, HO U C
ONBIMOM MUPHO20 COCEOCMBA MHORUX DMHUUECKUX 2PYRN U penuuil.
Yuukanenocme naweii cmpanvl 6 mom, umo ¢ Momenma 0opa306anus
nezasucumozo Kasaxcmana eocyoapcmeo yoensem ocoboe enumanue
obecneuenuIo MeNCHAYUOHATLHO2O0, MENCPENULUOZHO20 MUPA U CO2NACUS,
YUMo AGNAEMC UCTOPUYECKOU OCHOBOU HAYUOHANLHOU NOAUMUKU
pecnybnuxku. Kazaxcmany nysicna doneocpounas cmaduibHocmy,
Mup u coenacue 0 OanibHelue20 YKpenieHus 20Cyoapcmed, e2o
bezonacrocmu, ycmouuu8020 IKOHOMUYECKO20 PA3GUMUS U NOBLIUEHUS]
Onazococmoanus Hawux epaxdcoan. Imo osnavaem, npexicoe 6ceeo,
BAJICHOCB, KOMOPYIO PYKOBOOCMBO CHMPAHbL NPUOAE IMHOKYIbINYPHOU
U perueuo3Holl noaumuxe. Imo He CiyuauHo, 6e0b OOHUM U3 PaAKMopos,
cnocobcmeyiouwux CoyuarbHo-9KOHOMUYECKOU U NOAUMUYECKOU
CMadunbHOCMU KA3axcmancko2o ooujecmed ce200Hs, A8N1emcs
coxpanenue MedCHAYUOHATbHO2O, MEHCKOHPECCUOHANbHO20 CO2NACUS.
Kazaxcman — 00no u3 nHemno2ux nocmco8emckux 20cyoapcms,
NePeNCUBUUUX MENHCIMHULECKUE U MENCPENUSUOIHBIE KAMAKAUSMBI.

Kniouesvie cnosa: smnoc, 5mHONOIUMUKA, PENUSUS, MEHCIMHUYECKUE
OmoueHusl.

In this article, Kazakhstan is one of the unique countries in the world,
not only with its multinational culture, but also with the experience of peace-
ful neighborhood of many ethnic groups and religions. The uniqueness of
our country is that since the formation of independent Kazakhstan, the state
has been paying special attention to ensuring interethnic, interreligious
peace and harmony, which is the historical basis of the republic’s national
policy. Kazakhstan needs long-term stability, peace and harmony to further
strengthen the state, its security, sustainable economic development and
increase the well-being of our citizens. This means, first of all, the impor-
tance that the country’s leadership attaches to ethnocultural and religious
policy. This is not accidental, because one of the factors contributing to the
socio-economic and political stability of Kazakhstani society today is the
preservation of interethnic, interfaith harmony. Kazakhstan is one of the few
post-Soviet states that survived inter-ethnic and inter-religious cataclysms.
Keywords: ethnos, ethnopolitics, religion, interethnic relations.
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«HAYKA U TEXHUKA KASAXCTAHA», «KKPAEBELJEHUE»)

Penakunonnast koyuierus ;KypHanoB «BectHuk TopalrblpoB yHUBEPCUTET,
«Hayka n rexnuka Kazaxcrana» u «Kpaesenenue» B cBoei paboTe npuiepyKuBaeTcst
MEX/YHApOJIHBIX CTaHAAPTOB MO ITHKE HAYYHBIX ITyOJMKAIMHA W yYUTHIBAET
MH()OPMAIMOHHBIE CAITBI BELYIIUX MEXKAYHAPOIHBIX KYPHAJIOB.

PenakuuoHHas KoJuierus KypHaja, a TakKe Jula, y4acTBYIOIIHUE B
M3/IaTeJIbCKOM MPOILIECCE B LENIsIX 00ECIeYeHUs] BHICOKOTO KayecTBa Hay4YHbBIX
nmyOymKanuii, Bo n30exxaHue HeI0OPOCOBECTHOM MPAKTHKH B ITyOIMKAIIMOHHON
JesITeIbHOCTH (MCIIOJIb30BaHHE HEJAOCTOBEPHBIX CBEICHMH, M3rOTOBICHUE
JIAHHBIX, IUIarHaT U Jp.), oOecredeHus] OOLECTBEHHOTO MMPU3HAHMS Hay4YHbBIX
JOCTHKEHHUH 00sI3aHbI COOJIIO/IATh ATUUECKHE HOPMbI M CTaHIAPThI, IPUHSTHIC
MEXTyHApOIHBIM COOOINECTBOM M NMPEANPHHUMATH BCE pa3yMHbIE MEphI IS
[IPENOTBPALLEHUS TAKUX HAPYLIEHU.

PenakunonHast KOJIJIETUsl HA B KOEM CJIy4ae He IOOLIPSET HEIPaBOMEPHOE
nosejeHue (Ijiaruart, MaHuIyssiuus, GanbcuuKamus) U MPUIOKUTH BCe
CHJIBI /I7Is1 IPEJIOTBPALIEHNS] HACTYIUIEHUS MMOJI00HBIX cilydaeB. B cioydae, eciu
pelaKIMOHHO KOJIJIETHU CTaHET M3BECTHO O JIFOOBIX HEPAaBOMEPHBIX JICHCTBHAX
B OTHOILICHUH OITyOJINKOBAaHHOM CTAThU B KyPHAJIE MM B CIIy4ae OTPULATENILHOTO
pe3ynbpTaTa 3KCIEePTU3bI PEAKOIIICTUH CTAaThsl OTKJIOHSIETCS OT IMyOIHKaIUH.

PenakimoHHast KOJUIErHst He JIOJDKHA PACKPBIBATh MH(YOPMAIIHIO O IPUHSTHIX
K OIyOJIMKOBAHHUIO PYKOIHCEH TPETHHM JIMIAM, HE SBJISIFOLIMMCS PEIIeH3eHTaMH,
NOTECHIMAJIbHBIMU PELEH3CHTAMHU, YIECHAMU PEJAKUMOHHOMN KOJJIEIHuu,
pabotHukamu tunorpadun. HeonyOnuKoBaHHBIE JaHHBIC, MTOJYYCHHbBIE U3
PYKOIMCEH, HE IOJIKHBI UCII0Ib30BaThCS B JIMYHBIX UCCIIEN0BATEIIBCKUX LIEIIAX
0e3 MUCbMEHHOTO Pa3peleHNs aBTopa.

OTBeTCTBEHHOCTD IKCIEPTOB (PeLeH3eHTOB)

PenieH3eHThI TOJDKHBI 1aBaTh OOBEKTUBHBIE CYXK/ICHUS U yKa3blBaTh Ha
COOTBETCTBYIOIINE OIyOIMKOBaHHBIE PA0OTHI, KOTOPBIE €llle He IUTHPYIoTCs. K
PpeLeH3UPYEMbIM CTaThsIM CJIe/IyeT 00pamarscst KoHpuaeHIMaIbHO. PerieH3eHThI
OyayT BbIOpaHBI TAKUM 00pa3oM, 4TOOBI HE ObLIO KOH(JIUKTa MHTEPECOB B
OTHOIIEHUHU MCCIIEI0OBAHUS, aBTOPOB ¥ / MITM CIIOHCOPOB UCCIIE0BAHUSI.
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OTBEeTCTBEHHOCTH ABTOPOB

OTBETCTBEHHOCTh 32 COJICPIKAaHUE pa0OTHl HECET aBTOP. ABTOPBI 00s3aHBI
BHOCHUTH UCIPABIICHUS, MOSICHEHUSI, ONPOBEPKEHUSI U U3BUHEHHUSI, €CIIU TaKHe
HMEIOTCA.

ABTOp HE JIOJDKEH MPECTABIISATH CTATHIO, HACHTUYHYFO PaHee OITyOITMKOBaHHON
B IpYTrOM XypHaJsie. B 4acTHOCTH, HE IPUHUMAIOTCS TIEPEBOJIBI HA AaHTJINHCKUN
00 HEMEIIKHUH SI3BIK CTaTeH, yiKe OMyOJIMKOBAaHHBIX Ha JPYTrOM SI3bIKE.

B ciryuae oOHapy keHUsI B pyKOITUCH CTaThHU CYIIECTBEHHBIX OIMITHOOK aBTOP
JIOJDKEH COOOIIUTH 00 3TOM PEIaKTOPy pasfelia 0 MOMEHTA MOIIKCH B TIeYaTh
OpUTHMHAJI-MaKeTa HoMepa *KypHalia. B mpoTUBHOM ciTyuae aBTOp JOKEH 3a CBOI
CYET UCIPABUTH BCE KPUTUUECKUE 3aMEUAHUS.

HampaBnss ctaTeio B KypHall, aBTOp OCO3HAET yKa3aHHYIO CTENEHb
MIEPCOHATBHON OTBETCTBCHHOCTH, YTO OTPAXKACTCSI B MUCHMCHHOM OOPAIIICHUY B
penaxkuuonnyto kosuieruto XKypnana.
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