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XMUsI
CHEMISTRY

MPHTMNM 31.25.19, 31.17.29

T.0.Xamurosa!l, M.)K.BypKeeBIZ, D.Havlicek?
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Cunres u 1ccaed0BaHMe CBOMICTBA HOAMIMeEP MMMOOMAM30BaHHBIX
HaHOYaCTHI] cepeOpa 1 HIKeAst

Annomavua. B cmamove npusedenvt umozu CunHmesd u UCCAe)06AHUSL CIPYKIMYPbl
MEMAAA-NOAUMEPHVIX KOMNACKCO6 Ha ocHose
NOAUIMUNH(NPONUALH )ZAUKOADMANCUHATNOE C AKPUAOCOTL KUCAOMOU U MEMAANIMU Ti-
IIM:AK/Ag, n-DIM:AK/Ni, n-9IM:AK/Ag-Ni, n-II'M:AK/Ag, n-IIIM:AK/Ni, n-
IITM:AK/Ag-Ni ¢ npumeneruem Mmemooos MUuKpockonuu, CneKmpockonuu u
mepmozpasumempuy.  TloAyuentvle HAHOKOMNOSUMbL  CO0EPXKAM  USOAUPOSAHHDIE
Hanouacmuyvl Ag° duamempom 60+10 Hm npeumyuiecmeento chepuneckoti Popmor u
Mmemarruveckozo Ni%,  pasmepom 70+10 tm, Kybuueckoiu Gopmvl pasHOMEPHO
pacnpedeAetiiivle 6 HOAUMEPHOI MAMPULE, AZAOMEPAMLl HA NO6EPXHOCTIY HOAUMEPHOTL
mampuyvl 6 npederax 150-200 nm. Cunmesuposarnolie HAHOKOMNOIUMbL 00AA0aIOM
mepmuyeckoi  cmaburvrocmoto  do  ~900 °C.  Vccaedosana  anmumuipooHas
AKMUEHOCL  MEMAAA-NoAUMepH0z0 Komnaekca n-IITM/AK-Ag, xomopoii noxasar
8LICOKYI0 IPPeKmusHocmo 6 OmHOweHUU cmandapmuvlx umammos Pseudomonas
aeruginosa, Escherichia coli, Staphylococcus aureus.

Katouesvie cro6a: noAuamureHzAUKOALMANCUHAN, NOAUNPONUACHZAUKOADMAACUHA,
MEMAAA-NOAUMEPHLIL HAHOKOMNO3UM, AHMUMUKpooHas axmuerocmo, Pseudomonas
aeruginosa, Escherichia coli, Staphylococcus aureus
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BBeagenmne

B mocaeanme roas! cos3saHBI pa3AndHbBIE TUIIBI HAHOMAaCIITAOHBIX CTPYKTYpP, BKAIOYAIOIINX B COCTaB
CTPOUTEABHBIX 010KOB HAHOYACTUIIBI METaAA0B B KOMOMHam ¢ pyHKUMOHAABHBIMU ITOANMepaMu. Takue
gacTnisl, 004ajas 3HAUMTEABHON PeaKIIMOHHON CTIOCOOHOCTBIO M ITOBBIIIEHHON CKAOHHOCTBIO K MIOHHOMY
oOMeHy, IpM MMMOOMAM3aIMM B IOAVMMEpPHbIe MaTpPMIBI IPKUAAIOT HOBBIE CBOJCTBA IIOAyYEHHBIM
HaHOKoMmIo3uTaM. CTabMABHOCTH HAHOYACTMI] B IIOAMMEPHBIX MaTpHUIAX COXpaHAETCs B TedeHUe
AauteapHoro spemenn. lllnpokomaciirabHoe nposedenne PpyHiaMeHTaABHO-IIPUKAaAHBIX VICCA€40BaHUI C
11eApl0 pa3pabOTKM MHHOBALIMOHHBIX MaTepualoB ¥ TeXHOAOIUil, B OCOOEHHOCTM HaHOKOMIIO3UTOB,
sABAsAETCs aKTyaAbHOI 3aJadeil 1 IpeacTaBAseT O0ABIION HaydyHO-TIpaKTIdeckuit uurepec [1, 2].
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Vcroarsyas wmMMOOMAM30BaHHBIE B IIOAMMEPHl HAaHOYACTMIIBI MeTaAAOB C OaKTepUILIVAHBIMU
CBOJICTBAMM MO>KHO ITOAYYMTb MaTepuaabl MeAMIIMHCKOTO Ha3HauyeHMs IITMPOKOIO CIIeKTpa AeMCTBUS:
VMMIIAAHTHl, CHCTEMBI 4OCTaBKM A€KapCTB, aHTUOAKTpMaAbHble HOKPBITUS A1 OVOMEeAMIIMHCKIX ITPUOOPOB
U IPOTMBOMUKPOOHBIE YITaKOBKI.

Panee myreM uMMoOOMAM3aUMM 4YacTUI] MeTaAAOB B HOAAOXKKM conoauMmepos m-DIMIIITM):AK
CHHTEe3VPOBaHBI HOBbIE MOHO- I OMMeTaAAndecKue noanMepHsle Komrraekcs! I-OI'M:AK/Ag, m-DI'M:AK/Nj,
m-0I'M:AK/Ag-Ni, n-IITM:AK/Ag, n-IITM:AK/Ni, n-IITM:AK/Ag-Ni. IlokasaHa BO3MOXXHOCTb
JICIIOAB30BaHMsI COIIOAMMEPOB II0AM-(DTHAEH)-IIpolnAeHraukoabmasenHarop (1-0I'M u n-IITM) c
akpuaosoit kmucaoront (AK) B kauecTse MaTpuIbl 445 HoAydeHUs 5(PQPEKTUBHBIX MeTaAA-TIOAVMEPHBIX
KOMIIAEKCOB AAsl TUAPUPOBaHU: OpTaHMYECKMX coeAuHeHHUit. JokazaHo, 4TO HOpU MUCIOAb30BaHUM
CUHTE3VPOBAaHHBIX KaTaAM3aTOPOB peaKkLVsl MOXET OBITh IIpOBeJeHa B MATKUX YCAOBMAX, C BBICOKMM
BeIXOA0M. [IOBTOpHOE MCIIO/AB30BaHME KOMIIO3UTOB NMPUBOAUT AUIIL K HEOOABIION IIOTepe aKTMBHOCTI.
MeTrogaM1 MUKpPOCKOINH OIlpeAeleH CpeJHMII pa3Mep HaHOodacTull, cocTaBuBInmii 112 HM, mMMerommx
cpepuyeckyilo (popMy M paBHOMEpPHOe pacipejeleHyne BAOAb IIONEPeYHOIO CedeHMs IoAuMepa.
CogepxaHne Hukeass M KobaabTa B Komilaekcax cocrasaser 0,52 m 0,48 wmac.% COOTBETCTBEHHO B
contoanmepe 11-9I'M/AK, 0,49 un 0,51 mac.% B connoaumepe n-III'M/AK. Ha ocnose conoanmepos 1n-9I'M
(II'M):AK MoryT OBITH ITOAy4YeHBI CeleKTUBHBIE KaTaAu3aTopsl [3, 4], a Takke MaTPUIILI AAs BKAIOYEHILS
AeKapCTBEeHHBIX COeAVHEHN A5 0DecIieueHs 40CTaBKI U IIPOAOHTMPOBAHHOTO AeMCTBUA [3, 4].

B sanHOIT paboTe ¢ 11e4bI0 KOHTPOAMPOBaHU pa3Mepa JacTUIl MeTalA0B M3MeHeHBI YCAOBI CUHTe3a:
1. IlogoOpana moaumepHast MaTpulla ¢ Mo4eKyaspHoi Maccoit ~2600 y.e., co crenensio HaOyxanms ~1800-
2000%. 2. VMamenensr ycaosus cunrtesa MIIK: koHuentpanusa coaeit meraaaos 0,5 H u xonnenrpamus
BocctaHoBureas 0,5 H.

OCHOBHOIT IIeABI0 HaCTOsIIeN pabOTHl SBASETCS UCCAeiOoBaHME (PUBMKO-XUMUIECKUX CBOMCTB U
aHTMOaKTepMraAbHOM aKTMBHOCTM HaHOKOMIIO3MTOB Ha OCHOBe «Smart» IoAuMepHoOi MaTpuisl m-0I'M (11-
[II'M)/AK ¢ meraazamu (Ag, Ni).

MeTO,ZI,bI 9KCIIepMeHTa

Onmumusauyus cunmesa MIIK. Cunres n-DIM:AK/Ag, n-DIM:AK/Ni, n-D5I'M:AK/Ag-Ni, n-
I[MI'M:AK/Ag, n-IITM:AK/Ni, n-29I'M:AK/Ag-Ni, n-ITTM:AK/Ag-Ni. MIMMoOnuan3sannio 4acTui] MeTaaloB B
oAA0KKM conoanmepos m-OI'M:AK, cocrasa 14.8:85.2 mac.% u n-III'M:AK 15.1:84. 9 mac.% ocymiecTsasan
MeToz0M BoccTaHobAeHms Ni?, Ag g0 Ni?, Ag® rumodochnurom natpusa (0,5 H) 3 0.5 H pactsope nx
HUTpPATOB, B IPUCYTCTBMM KaTaAM3aTopa - aMMMavHOTO pacTBopa XxAopuda cepedpa. Boccranosaenne Ni?,
Agl B obbeme moammepHoit MaTtpuubl mI-OI'M:AK, n-III'M:AK ocyiectsasercs B HeCKOABKO CTaAMIL:
BHeJpeHMe B IIOAUMEPHYIO MaTpully noHoB Ni?, Ag*; auddysus peareHTOB BHYTpPU IOAUMEPHOI
MaTpUIBL; peaknusd MeXAy HHUTpaTaMM HUKeaAs, cepeOpa M rmmodpocpuToM HATpys, IpoTeKalomas C
obpa3oBaHIEM HaHOPa3MePHEIX YacTurl Meraa1os (HPY).

I'raBHBIMM HegOCTaTKaMI BTOTO Criocoda ABASIOTC CBOOOAHAS MUTpallA HaHOYACTUL] B 0ObeMe TeAst U
X BBIMBIBAHME B OKPYKAIOIIyIO cpedy M3 3a 0OABIIMX pasMepoB mop ceTku. IIpm mcrmoab3osaHum B
KauecTse Tuporeaepoit MaTpuilsl pH- u TepmouyscTsuteabHbIX ruaporeaeii n-DI'M (ITI'M):AK, crmocobHbIX
M3MEHATh CBOM OOBeMHO-(a3oBble CBOICTBA B 3aBMCMOCTM OT BHENIHMX CTUMYAMPYOINX (PaKTOpOB,
YAacTCsI TOHKO peryAMpoBaTb MOP(OAOIMIO ¥ pa3Mepsl MOp IPOCTPAHCTBEHHON CETKM, YTO B KOHEYHOM
UTOTe IIPUBOAUT K Ile1eHalpaBAeHHOMY YIIpaBAeHMIO ITI0BeJeH1ieM HaHOYaCTUI] MeTaAA0B.

Ha pucynke 1 npuBeseHbI OCHOBHBIE CTPYKTypHBIe ¢pparMmenTs I-DI'M:AK/Ag.
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Pucyrok 1 - CtpykTypHbIe ¢pparMeHTH MOHOMETAaAAN9IeCKOTO MOAMMePHOro Kommnaekca m-OI'M:AK/Ag

MsydeHne cTpyKTypHl IIOAMMepa ¥ HAHOKOMIIO3UTOB

IToayuenne nsoOpaskeHUs yAbTPaTOHKOIO oOpaslia OCyIIeCTBASAU Ha YHUBEPCaAbHOM TEPMOIIOA€BOM
TPaHCMICCUOHHOM 34eKTpoHHOM Mukpockore (TOM) JEOL JEM-2100 200 kB (SImonmns), nccaes0BaHms BeAU

Ha ©Oase kadedppl aHaAUTMYECKON I HeopraHmdyeckol xummm yHusepcutera Kapaos (Yemickas
Pecriy6.amka).

BECTHUK EHY umenu A.H. Tymuresa. Cepust Xumus. [eozpagus. Ixorozus No 4(141)/2022 9
BULLETIN of L.N. Gumilyov ENU. Chemistry. Geography. Ecology Series



Cunmes u uccaedosarie c0ticmen noAumep UMMOOUAUZ0BAHHDLY HaHoHacmul, cepe@pa U HUKeA

Paspemenne pu ornrnmaasHoN paboueit Aucrannum - 0,8 HM npu 2 kB, B Touke cxoxaeHus - 1,2 HM
npu 1 xB (puc.2).

AHaaM3 MOJAEKYAAPHO-MACCOBBIX  XapaKTEPUCTUK ITOAVMEPOB OCYIIECTBASAM METOAOM TIeAb-
IIpOHMKaMoIIel xpomarorpagumu B Anokcae Ha xpomatorpadpe GPC-120 ¢pupmsr PolymerLabs c asyms
koaoHKaMu PLgel. Moaexasapayio maccy (MM) paccanTsiBaam 110 KaAuOpOBKe 110 CTaHAapTaM.

Uccaeaosanme CTpykTyps, MOpQOAOIMHY, DAEMEHTHOIO COCTaBa CUHTE3MPOBAHHBIX KOMIIAEKCOB
IIPOBOANAOCH C TTOMOIIBIO MeToga MuKpockonuy Ha POM MIRA 3TESCAN «Oxford Instruments» (2012) ¢
BBICOKOD(PPEKTUBHBIM KpPeMHUII-AperiPoBbIM  JeTeKTOopoM X-Act A48 DAe€MEHTHOIO aHaAmu3a IIpu
yckopsiomeM HanpspkeHnu 20 kB (puc.3,4).

TepMmueckyio €TabMABHOCTL KOMIIO3UTOB WCCAE€40BAAU TEPMOTPaBUMETPUYECKN Ha CHHXPOHHOM
TTA/ATA/ACK anaamsatope LabSYSEvo (2014) B unrepsase Temmepatyp 30-1000 °C B Turae ms oxucu
AaAIOMMHMS, IIpU cKopoctu Harpesa 5°C/MuH, Ha Bo3gyxe c pacxogoMm 30 MA/MUH, IyTeM pa3A0>KeHIS
HaBeckM ¢ Maccoit 20 Mr (puc.5).

Koamuectso agcopOmpoBaHHOTO  MeTaAda B KOMILAEKCe OIpeAeAsAV Ha aTOMHO-®MICCHOHHOM
cnektpoMetrpe 4210 MP-AES («Agilent Technologies Bayan Lepas Free», Maaaii3us), ocHOBaHHOM Ha
oIpejeAeHUN DA€MeHTHOIO COCTaBa BelllecTBa IIO0 OIITUYECKUM CIIeKTpaM U3/Ay4yeHMs aTOMOB I MOHOB
aHaAM3VPyeMOI IpoOBI, BO30Y>KAaeMBbIX I11a3MOJi a30Ta.

MCCAeAOBaHI/Ie aHTMﬁaKTePM&AbHOffI AKTUBHOCTN

AntnbaxrepnalbHOe AeVICTBME VICXOAHBIX IIOAMMEPOB U CUHTE3MPOBAaHHBIX HAHOKOMIIO3UTOB M3ydaaul
Ha CTaHAQPTHBIX IITaMMaX MMUKPOOPraHuaMos - Staphylococcus aureus (ATCC 25923), Pseudomonas aeruginosa
(ATCC 27853), Escherichia coli (ATCC 25922), moayuennsix u3 PITI «HammonaasHas KoaaeKuyst
MUKpoopraHnmsMos» (r. Hypcyartan). Vccaeaqosanusa mnposoamanm Ha 0Oasde HaydHO-UCCA€A0BaTeAbCKOTO
nentpa HAO «Meannunckuit yHuBepcuter Kaparanab». Jcroap3oBaau MoOAMUIIMPOBAHHBI METOZ
andoysum aucka Kupbu-bayspa B craHAapTHBIX YCAOBMAX, IUTaTeabHas cpeda Mueller-Hinton araposast.
bazoBass KOHLIEHTpaLMsl IIOAVMEPHBEIX pacTBOpoB cocrasuaa 10% M/M, KOTOpble B IIOCA€AYIOIIEeM
Pa3BOAMANCEH ABYKpaTHBIMM pasBedeHrsaMuU A0 KoHueHTparium B 0,001% m/m.

100 mam? TecToBBIX OakTepuii Brrpatusaan B 10 cM® cBexkell cpeapl, 40 TeX IMOp MOKa KOHIIeHTpalus He
aocturaa 105-108 xaertok/cm®. Jasee ykazaHHBII OObeM MMKPOOHON CYCIIEH3UM paclpejeAsan B yallke
IleTpu ¢ arapoBoii cpeAoii COTAacHO pacdeTHHIM KOHIeHTpauysM B oObeme 100 Mka. I'pamoTpuriateanHbre
HaxTepr nHKyOMposaau npu 35-37°C B Tegenne 48 4. [5, 6].

OreHKy pe3yAbTaTOB IIPOBOAMAN IIO pa3Mepy M 4YMCTOTe 30HBI ITOAaBAEHNSA pocTa OaKTepuil IIO 5-
GazaapHOI cucreMe, TAe «0» - DTO OTCYTCTBME MHIMOMPOBAaHUs pocTa OaKTepuil, a «5» - IIOAHOE OTCYTCTBUE
pocTa Ha MecTe IpMMeHeHNsI pacTBOpa C pacIIpeHreM 30HBI 3a4ep>KKM pOCTa 3a TePPUTOPUIO HaHECeHM:
obpasta.

OOGcyxaeHne pe3yabTaTOB

Aas  cuHTe3a HOAMMEpPHON MaTpULIBI B KauecTBe IMCXOAHOTO MOHOMepa MCIIOAb30BaAl
noAnsTUAeH(IIponuieH)rankoamasensar ¢ MM ~2600 y.e. MM mnoamumepa BAuseT Ha CTelleHb HaOyXaHus
coroamMMepa, 4To B CBOIO odepeab OIpeaeasieT pa3Mep MOp moamnmMepHoi Marpunbl. Crerens HaOyXaHI
noanmMepos cocrasraa ~1800-2000%. Tak Kak CTpyKTypa HOAMMEPHOI MaTPMIIBI OKa3blBaeT CyIleCTBeHHOe
BAVMAHME Ha KPUCTaAAUYeCKyIO CTPYKTypy M Mopdoaoruio obpasyiomuxca HY meraaaos, mpusosum
9AEKTPOHHBIE MUKPOPOTOrpadpum COoANMMepOB Ha PUCYHKe 2.
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1 2
Pucynok 2 - MuxpodoTtorpadpum nmoanmepssix Marpuiy: 1-m-DT'M/AK, 2-n-IITM/AK sa TOM

Pazmep mop ceTyaThIX COIIOAMMEPOB IIO pedyabpraTaM TOM gasa n-B9I'M/AK c cocraBHBIMU AaHHBIMU
14.8:85.2 macc.% (puc. 2.1) or 0.4 mxm 40 1 MKM, a aas n-ITTM/AK (15.1:84.9 macc.%) (puc. 2.2) coctaBuA OT
0.5 Mxm g0 1.2 MKM. PaBHOMepHBIEe IOPHI ITOAMMEPHONM MaTPUIIBI CIIOCOOCTBYIOT 0Opa3oBaHMIO M POCTY
OTJe/ABHBIX YaCTUIT B 00ObeMe IToArMepa, IPUILATCTBY MX arpeTarjun.

IToayyenHble HaHOKOMIIO3UTEI coJdepKaT wu3oauposaHHele HY Agl amamerpom 60+10 HM
PEeUMYIIeCTBEHHO Ccl)epl/[quKoﬂ cl)opMH n HY metaaanueckoro Ni’, pasmepom 70+10 HM, KyOmdeckoir
¢opmsr (puc. 3.1), paBHOMEpHO paclipejeleHHbIe B IIOANMEPHOI MaTpulle. B psge caydyaes oHu 06pasyior
araoMeparsl Ha IIOBePXHOCTH ITIOAMMEPHON MaTpuLibl pa3Mepos B mpedeaax 150-200 um (puc. 3.2).

SEM HV: 7.0 KV WD: 8.1 mm SEM HV: 7.0 kV WD: 9.02 mm L L MIRA3 TESCAN
View fleld: 160 ym Det: BSE, SE View field: 29.3 pym Det: BSE, SE 2pm
SEM MAG: 1.84 kx SEM MAG: 9.46 kx Performance In nanospace

PrcyHOK 3 - D2eKTPOHHO-MIKPOCKOIIMYeCKIe CHUMKI HaHOKoMmo3uTa m-OI'M:AK/Ni

Ocnosny10 yacts HY (ox0a0 80%) oT ob111ert Macchl cOCTaBASIOT YacTUIbI ¢ padMepamu ot 20 40 70 HM.
Menpmmiass yacTh HpUXOAUTCA Ha Ooaee KpymHble oOpasoBaHusa pasmepom 80-100 mm. Arperatsl ¢
pasmepamu 60aee 200 HM (okoao 10%) obpa3oBaHBI B pe3yAbTaTe CAUIIAHNMS MEAKNMX YaCTHIl, KOTOpHIe
OTMeueHbI Ha IIOBePXHOCTU IHOoAMMepa.
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Comnoanmepsr n-DIM(IITM)/AK  10O3BOASIIOT AOCTMYbH BBICOKOII pPaBHOMEPHOCTM paclIpejeeHIs
JacTUI] MeTall0B B oObeMe IOAMMEPHOV MaTPMIIbl, 9TO AEMOHCTPUPYIOT pesyaptatel POM c BAC Ha
pucyske 4. 1o pesyabTaTaM 5HEpProAMCIEPCUOHHON CIIEKTPOMETPUHU CpeAHee KOANIECTBO YaCcTUI] METaAA0B
Ha 10 MM cocraBaser ~1300+100 ea. wactuiy aas Ag? u ~1000 + 100 ea. aaa Ni. CooTHolleHne MeTaaA0B
Ag:Ni 63:37% B comoanmepe 1m-OI'M:AK n 61:39% B conoanmepe n-IIM'M:AK (puc. 5). Takum obpaszom,
yaaercs cuHTeauposaTh HY MeTaa408B ¢ MeHbInM pasmepoM. Coaepskanne Metaaaos Ag:Ni B koMHnosutax
-OI'M (TITM): AK/Ag?-Ni° cocraBasier ~ 20 Macc.% OT 0011l MacChl.

. Cymmapribitt cnexTp xapTol

-
Ni

Bec %

PucyHok 4 - MMKpOCHMMKI: pacripejeleHne OTAeabHbIX 91eMeHTOB
B OO'beMe MaTPUIILI

AAs OUIeHKM TeMIepaTyphl Ppa3A0XKeHUs MeTalA-TIOAMMEPHBIX KOMILAeKCOB Obld IMpOBeseH
TepMUYECKII aHaAM3 00Pa3IIoB AAHHEBIX MoAMMepHbIX komiraekcos (1m-DI'M/AK-Ni-Co (a) u n-IT'M/AK-Ni-
Co). Ha pucynke 5 mpusegensr tepmorpammel conoanmepos n-SIM(IITM)/AK ¢ mocTosTHHOM CKOPOCTBIO
Harpesa 10 rpaa/mMuH B MHTepBade TeMmuepatyp 30-1500°C B atmocdepe Bozayxa.
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Pucynox 5 - TemmepaTypHbIe 3aBMCMOCTY M3MeHeHNs Macchl (kpmBas TG), ckopocTu nsmeHesmst Maccol (kpusas dTG)
u Teniaosoii 1oTok (Heat Flow) aas meTaaa-noanmepHbix Komraekcos: n-9I'M/AK-Ni-Co (a) i n-IIT'M/AK-Ni-Co (b)

Ha puc. 5. npuseseHsl TepMOrpaMMbl MeTaA4-IT0AVMEPHBIX KOMILAeKcoB coctaBos: I-OI'M/AK-Ni-Co u
n-IITM/AK-Ni-Co. Ha pucynke 1, (a) BUAHO, 4TO MeTaAA-nmoanMepHsiii komiekc 1-DI'M/AK-Ni-Co
ycrorums A0 900.0°C, 10.0%-nHast morepst Maccel mpu 124.0°C, ¢ MakCMMyMOM BHAOTEpMMYEcKOro s dexra
Ha Kpusont dTG mpu 397.0°C. Meraaa-noanmepnsiii komraexc m-II'M/AK-Ni-Co (puc. 1, b) ycroitaus a0
1000.0°C, 52%-nas moreps maccsl npu 384.0°C. Ocratounasa macca 48%. Kak BuaHO 13 pucyHka 5 mporiecc
TEePMMIYECKOTO Pa3A0XeHNUs] MeTaaA-ToauMepHex komiiaekcos (m-DIM/AK-Ni-Co n n-TII'M/AK-Ni-Co)
SABAAETCS OAHOCTaAUIHBIM M AAs OOABIIMHCTBA MCCA€AOBaHHBIX COeAMHEHUII BKAIOYaeT OAHy CTaAMIO
TepMUUECKOI AeCTPYKIIMM, O YeM TOBOPUT Ilepernd Ha KPUBLIX IIOTEPI MacCHl.
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Mcxoass m3 moAydeHHBIX 3aBUCHUMOCTel (pucC. 5), MOXKHO 3aKAIOUMTh, YTO HauMeHee TepMMYecK!
crabuapHbM sBAsteTca 11-DI'M/AK-Ni-Co, xoropsit ycroitaus 40 900.0°C u pasaaraercsa B OAHY CTaAMIO C
PK30TepMUUIECKM MaKCUMYMOM Ha KpUBOI TeraoBoro moroka mnpu 876.0°C. Hamboaee Tepmudeckn
crabuasubiMu sapasiores 1-IIT'M/AK-Ni-Co - ycrorums Buaors 40 1000.0°C, ¢ MakCMMyMOM Ha KpUBOII
TeriaoBoro motoka npu 915.0°C coorseTcTBeHHO. /A5 BCeX M3YYeHHBIX COEAVMHEHMI Ha KPUBBLIX ITOTepu
Macchl Haba104a10Tcs Becossle niotepu oT 10.0% maccel B uHTepBade Temieparyp ot 0.0°C ao 150.0°C, sTO
CBUAETeAbCTBYET O TOM, YTO MPOUCXOAUT OTIIIeIIAeHIe KPUCTaAAU3allMOHHON BOAbI, KOTOpas IPUCYTCTByeT
BO BCeX MeTaAA-IIoAMMepPHBIX KoMmIidekcax. Kak Imokasaa Tepmmyeckuil aHaamus (puc. 5) mccaeAOBaHHBIX
MeTaaa-1toauMepHbix Komriraekcos 11-DI'M/AK-Ni-Co u n-III'M/AK-Ni-Co, Bkatovamoomux saeMeHTs Ni 1
Co ycrorrunset 20 1000.0°C u nocrenenHo pasaaraiorcsa B untepsade ot 0.0°C g0 1000.0°C, mpu 3TOM BO Bex
caydasix Habaogaercst sksorepmmdecknil 9PpPekT Tuau=850.0+0.1°C (rpu 876.0°C) gas1 n-DI'M/AK-Ni-Co n
Twau=890.0£0.1°C (mpu 915.0°C), KoTOpBIe OTCYTCTBYIOT y WCXOAHOV IIOAMMEPHON MaTPUIIBI, YTO
CBIAETeAbCTBYeT O Haanuny 91eMeHToB Ni 1 Co B ceTKe IT0AMMEePHOTO KOMILAeKca.

Taxum o0pasoM, cHHTe3dMpoBaHHbIE HAaHOKOMIIO3UTBHI 001aalOT TepMMYecKOM CTaOMABHOCTBIO A0
~900°C u ABAAIOTCSA IEepCIeKTUBHBIMM AAsl pas3pabOTKM OMOCOBMeCTMMBIX MaTepualoB MeAMIIMHCKOIO
Ha3HavYeHUsI.

I'eap-mMMOOMAM30BaHHBIE HAHOYACTUIIEI cepeOpa 004a4ai0T PaHO3KUBAIIONINM 9(PQPEKTOM 3a CIeT
aHTHOaKTep1albHOTO HaHOKJAacTepHOTo cepeOpa. I'maporesessie MeMOpaHBI, codeprKalliyie HaHOYaCTUITBI
cepebpa, MPUMEHSIOTCA A4S A€deHIs OJKOI0B, TPOPUUECKUX 5138, paH 1 nope3os. Ca0Jl Tuaporeast uMeeT
CKBO3HBIE TIOPBI CYOMMKPOHHBIX Pa3MepoB U obecrieunBaeT Ta3000MeH 1 OAHOBPEMEHHHO 3aIllUTy paHbl OT
BHeIlHero nH$puuyposaHus [7].

B xoze ompejeseHms aHTUMMKPOOHOM aKTMBHOCTM OBLAO YCTaHOBJAEHO, 4YTO caM IIOAMMEpP B
YyCTaHOBAEHHOJ KOHIIeHTpallMy He IPOsBASAA aHTMMMKPOOHOI aKTMBHOCTM. MuHMMaAbHasA T10AaBASIONasd
KoHIeHTpanus 445 MIIK nipeacrasaena B Tabante 1.

Ta61mua 1- AHTI/IMI/IKPO6Haﬂ AKTUMBHOCTDb M€TaAA-IIOAVIMEPHbBIX HAHOKOMIIO3MITOB

Bemectsa KonneHnrpanms Muxkpoopranmusmsl
pemects, % Pseudomonas Escherichia coli Staphylococcus
aeruginosa aureus
lcxoaHast moAMMepHast boaee 10% - - .
Martpuna n-I1NT'M/AK
n-I1ITM/AK:Ag 0,00375%*
r-ITTM/AK:Ni 0,25%* + + +
r-ITTM/AK:Ag-Ni 0,0075%*

* bazoBasi KOHLIEHTpALVLI [IOAUMEPHBIX PacTBOPOB cocTasuaa 10% M/M, KOTOpBIE B IIOCAEAYIOIIEM Pa3BOAUANCH ABYKPATHBIMU
passedennsMu 40 KoHuenrpanym 8 0,001% M/M.

MNsyyenne ™eraaa-ioaumepHoro HaHokommosura I-IITM/AK-Ag 1okazaa0, 4YTO WCIBITYEMBIN
oOpaser; o01asaeT aHTMOaKTepraAbHON aKTMBHOCTBIO B OTHOIeHUn Staphylococcus aureus, Escherichia coli n
Pseudomonas aeruginosa (puc. 6, Taba. 2). Pocropbie MpOIeCCH y TPaMIIOAOXKUTEABHBIX OakKTepumit -
Staphylococcus aureus, Escherichia coli 1 Pseudomonas aeruginosa sasucst oT AndQysun u KOHIIeHTpal Ui
aHTMMUKPOOHOTO areHTa (aKTMBHOCTh YBeANIMBAETCs C yBeAUeHNeM KOHIIEHTpaIun).

14 No 4(141)/2022 A.H. Tymunes amotndaevt EYY Xabapwoicor. Xumus. Teozpagus. Dxorozus cepuscol
ISSN: 2616-6771, eISSN: 2617-9962



T.O.Xamurosa, D.Havlicek

Pucynox 6 - Vinru6uposanne Staphylococcus aureus (a); Pseudomonas aeruginosa (b) u Escherichia coli (c)

Tabanma 2 - AHTMOGaKTepraabHasi aKTMBHOCTD TECTHMPYEMOTO MeTaAa-II0AMMepHOTo HaHokommosuta I-IITM/AK-Ag

MuKpoopraHmnsm KonnenTpanus MeTaaa-110AMMepHOro KOMILAeKca
n-IITM/AK-Ag
1:100 1:50 1:20 1:1
Pseudomonas aeruginosa 5 4 2 2
Escherichia coli 4 4 4 2
btaphylococcus aureus 4 3 2 2

[Mpumevanue: «0» — OTCyTCTBUE POCTa; «5» — IIOAHOE OTCYTCTBUE POCTa

YcraHOBA€HO, UTO A4 BCEX IITaMMOB CTaHAAPTHBIX MUKPOOPTAaHM3MOB HaOAI0JaeTCsI CXOxKasi KapTHUHA:
HaAM4dMe 30HBI II0AaBAEHIUs OAMHAKOBOTO pa3Mepa, HO IIPM BTOM BHYTPU 30HBI Ha0AI0AAIOTCS pOCT peAKUX
KOJOHNI], a TaKKe yBeandeHne s ¢eKra ImoJaBAeHrs1 pocTa ¢ KoHIeHTpanmer ot 1:1 g0 1:100.

Bricokast aKTMBHOCTh JaHHOTO MeTaAA-TIOAMMEPHOTO HAHOKOMIIO3UTa MOXKeT OBITh OOyCAOBJAeHa
HaanmaueM B cucteMe [Ag*], obaagaiomiero OaKTepUIMAHBIM, AHTUTPMOKOBBIM M aHTVCEITUYECKNM
AevicTBueM [7].
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BuiBOABI

IToayyeHHble HaHOKOMIIO3UTBI B HOBBIX YCAOBMAX CHUHTe3a codep>kaT uszoauposaHHble HY Ago
aunametrpoMm 60+10 HM mpemmytiectBeHHO cdeprdaeckont ¢opmbl 1 HY Merasamueckoro Nif, pazmepom
7010 M, KyOudeckoit PpOpPMBI, paBHOMEPHO paclipejeleHHble B ITOAMMEPHON Martpuile. B psige cayuaes
OHI 00pa3yIoT arAoMepaThl Ha IIOBEPXHOCTY IIOAMMEPHOI MaTpULIBl pasMepos B Iipegeaax 150-200 HM.

CuHTe3npoBaHHbIE HAaHOKOMIIO3UTHI 004a4aloT TepMmdecKoi crabmasHOcThio A0 500°C m sABASIOTCS
IepCIeKTUBHBIMMA A5 pa3paOOTKy OMOCOBMECTMMBIX MaTeplal0B MeAVIIMTHCKOTO Ha3HaYeH .

Taxum oOpaszom, BIepsrle Oblaa M3ydeHa OMOAOTMYECKas AaKTMBHOCTL JICXOAHOTO IIOAMMeEpa U
CUHTE3VPOBaHHOIO MeTaAA-II0AMMEPHOTO KOMILAeKCa, BKAIOYAIOIIero HaHo9acTuIsl cepedpa - r-ITTM/AK-
Ag. YcTaHOBAEHO, UTO MCXOAHBIN MOAMMep He o0JdajaeT aHTUMOaKTepuaAbHON aKTMBHOCTBIO B OTHOIIEHNUU
CTaHZAQPTHBIX IITaMMOB, TOIJa KaK MeTaAA-IIOAMMEpPHBI KoMmIileke ¢ cepebpom n-IITM/AK-Ag mokasaa
BBICOKYIO ®((PEeKTMBHOCTh B OTHOIIEHUMN BCeX ITaMMOB M3Yy4eHHBIX OaKTepuil B KOHIeHTpanumu oT 1:50 g0
1:100.

Pabota Brinoanena B HayuHo-uccaeaoBaTeAbCKOM MHCTUTYTe XMMIdeckux Mpobaem Kapy mm. akag,.
E.A.bykeroa (Kaparanaa, Kasaxcran), B aabopatopun OmorexsHoaoruum KapV wmm. axag. E.A.bykerosa
(Kaparanaa, Kasaxcran) 1 Ha Oa3e aHaAMTMYECKO} I HeopraHmdeckoll kadeApnl yHusepcureta Kapaos
(Yemrckas Pecrry6amka).
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INToanMepmeH MMMOONAM3aNIsIAaHFAH KYMIC IIeH HUKeAb HaHOOO AIleKTePpiHiH CMHTe3i JKoHe
KacueTTepiH 3epTTey

AnnoTtanmsa. Makaasaga 1n-0I'M:AK/Ag, n-DI'M:AK/Ni, n-DI'M:AK/Ag-Ni, n-IITM:AK/Ag, n-
I[IIM:AK/Ni, n-TITM:AK/Ag-Ni Meraas-ioauMep KellleHAEpiHIH CUHTe3I MeH MUKPOCKOIVAABIK,
CIIeKTPOCKONMAABIK, >KoHe TepMOIPaBUMETPUAABIK od4icTepdi KOAJaHa OTBIPHIT KYPBIABIMBIH 3epTTey
HOTIDKeAepi OGepiareH. AZBIHFAaH HAHOKOMIIO3UTTEPAiH KypaMbIHJA IIINiHi HeriziHeH cdepasblk, guaMeTpi
60 + 10 um okmayaanraH Ag’ MeTaaa HaHoOeamexTepi >xoHe Nif, eamemi 70 + 10 HM, mimiHi TexIe, oaap
roAuMep MaTpulacsiHAa Oipkeaki TapaAraH, moArMep MaTpuIackiHbIH OeTiHge 200 HM-AiK araoMmepatTtap
bap. CunreszgeareH HaHokommosurrep ~900°C eiliH TepMMAABIK TypakTbLAblKKa ue. 1n-IITM/AK-Ag
MeTaaA-TIoAUMMep KellleHiHiH MMKpoOKa Kapchl OeaceHAidiri 3epTreain, HoTmokeciHge Pseudomonas
aeruginosa, Escherichia coli, Staphylococcus aureus cTaHAQPTTHI IITaMMAapbIHa KapcChl >KOFapbl TUiMAiAiKTi
KOpCeTTi.

TyiiiH ce3aep: NOANDTUAEHTANKOAbBMAAeMHAT, TOANIIPONNAEHIANKOAbMa e HaT, MeTaAA-TI0AUMepAi
HaHOKOMIIO3UT, MUKPOOKa Kapcel beaceHAiaik, Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus.

T.0.Khamitoval, M.Zh.Burkeev?, D.Havlicek3

1 S.Seifullin Kazakh Agro Technical University, Astana, Kazakhstan
2 Academician E.A.Buketov Karaganda University, Karaganda, Kazakhstan
3Charles University, Prague, Czech Republic

Synthesis and study of the properties of polymer-immobilized silver and nickel nanoparticles

Abstract. The article presents the results of the synthesis and study of the structure of metal-polymer
complexes based on polyethylene (propylene) glycol maleinates with acrylic acid and metals p-EGM:AA/Ag,
p-EGM:AA/Ni, p-EGM:AA/Ag-Ni, p-PGM:AA/Ag, p-PGM:AA/Ni, p-PGM:AA/Ag-Ni using microscopy,
spectroscopy and thermogravimetry methods. The resulting nanocomposites contain isolated Ag?®
nanoparticles with a diameter of 60 + 10 nm, predominantly spherical in shape and metallic Ni? 70 + 10 nm
in size, cubic in shape, uniformly distributed in the polymer matrix, agglomerates on the surface of the
polymer matrix in the range of 150—200 nm. The synthesized nanocomposites have thermal stability up to
~900 °C. The authors have studied the antimicrobial activity of the p-PGM/AA-Ag metal-polymer complex,
which showed high efficiency against standard strains of Pseudomonas aeruginosa, Escherichia coli, and
Staphylococcus aureus.

Keywords: polyethylene glycol maleate, polypropylene glycol maleate, metal-polymer nanocomposite,
antimicrobial activity, Pseudomonas aeruginosa, Escherichia coli, Staphylococcus aureus
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MSy‘-IeHI/Ie KaveCTBEeHHBIX M KOAUYeCTBeHHBIX ITIOKa3aTreaen Karicy bl
<<CyTTI/II‘eH-2», l'IOZly‘IeHHOﬂ Ha OCHOBe OTe4YeCTBEeHHOM Cy6CTaHI_IM]7[

Annomayus. Cmambvs nocesujena npobieme Npouscoocmen AeKApCHseHHbIX Npenapanos,
00AA0AIOUUX  2eNAMONPOMEKMOPHLIMY  CE0UCMEAMY, U USYUEHUID UX PUSUKO-XUMUUECKUX
ceoticms.  YemarosAeHo  KaAuecmeo AeKAPCMEEHHOLIX Npenapamos U  KOHMPOAL — CHIPO0
PezAGMeHMUpPosa 6 COOMEEMCMEUU C HOPMATNUEHO-MEXHULECKUMU JOKYMEHMAMU.
Axmyarvrocmv danHoi padomvl HA ce200HAWHUTL JeHb 00YCAOBAEHA MeM, 4Umo HeulHue
USMeHeHUS AeKAPCIMEeHHVIX Npenapamos u 00pasoéarue MoKCUuHuIX npodyKmos pacnada 6
XUMUUECKUX  UCCACD06AHUAX, USYUeHUue CMAOUALHOCIU U CPOKO6 XpaHeHus mpedyom
paccmompenus Kaxk Gaxmopos Kawecmsa Aekapcmeennvix cpedcms. Jlexapcmeentivie npenapamol
Xpausames. U mpaHcnopmupyromcs. 6 YCA06UsX, 00ecnedusaronsux coxpamenue ux Kawecmsa u
appexmusrocmu. Dmu  YCAOGUS GLINOAHSAIOMCS 6 COOMEEMCMEUU € HOPMAMUSHOIMU
doxymenmamu. Jrs onpederenus pynnvi OYyOUADHLIX 6elyecms, HAAE0HOU0E NPOSOOUAUCD
Kavecmeernvle peaxyuu. OnpedereHvi nOKA3AMEAU O00HOPOOHOCMIU MACCLL, PASAOKEHUA U
PACMEOPUMOCTIU KANCYA, 6AAKHOCTIU, KUCAOMHOCTIU U KOAUUECM6A nepexuct. JAs nposedeHus
KOAUHECTNEEHH020 AHAAUSA KANCYALHOZ0 COCHA6A NPUMEHAION NepMAHZAHAMOMEMPULeCKUil,
KOMNAeKcoHOMempuieckuii, cnexmpodomomempudeckuti u BI2XKX memodui.

Katouesvte caoea: zenamonpomexmop, Aexapcmeertvie npenapamvl, 0yOuAvHbvie seujecmea,
PAABOHOUIVI, NEPMAHZAHAMOMEMPUS, KOMNAEKCOHOMEMPUS, CneKmpoPonmomempus.

DOI: https://doi.org/10.32523/2616-6771-2022-141-4-19-26

BBeagenmne

Ceroans rnoaydyeHnue AeKapCTBEHHBIX ITperiapaToB, IIPOABASIONINX TellaTOIIPOTeKTOPHbIE CBOJICTBA U
u3ydeHne nx (PpU3MKO-XMMMYECKIX CBOJICTB sBAAETCSl Ba’KHON 3adadell (papmarestndeckort xummuu. Ilo
CTaTUCTHKe, 3a00/1€eBaHNs IIeYeHN CTOAT BO BCeM MUpe Ha mnepsBoM Mecre. [Ipu ¢papmakoneitHoM aHaanse
AEKapCTBeHHBIX IIpellapaTOB M3y4yalOTCsl MHOIMe KaudecTBeHHble ITokasaTean [1]. Kauectso mnpemapaTos
OlIeHNBAeTCs 10 CAeAYIOIITUM ITapaMeTpaM: BKYC, I1BeT, KOHCUCTeHIINS 1 0Dpa3oBaHue ocalKa.

AKTyaAbHOCTDb AAHHOM padOTHI 3aKAIOYaeTCsl B M3yYeHMM BHEIIHMX M3MeHEeHMI AeKapCTBEeHHBIX
IIperapaTtoB 1 B TOM, YTO IIPM IPOBeAEHMM XUMMYECKUX JCCAeAOBaHMII MOTYT OOpa3oBaThCs TOKCUIHEIE
IIPOAYKTHI pacraja. VsydyeHne crabuAbHOCTY 1 CPOKOB XpaHEHM SIBASIETCS OAHUM 13 (PaKTOPOB KadyecTBa
AeKapCTBeHHBIX ITpeliaparos [2].

Bo MHOIMX ZeKapCTBeHHBIX pacTeHIX COAep KaTcsl paaBaHOMABI M AyOMAbHBIE BeIecTBa, KOTOPBIe
o6aaza0T ¢puTOTepaneBTMIecKMMM  cBoiictBamu. Ilpm  aantearHOM XpaHeHMM —(uUTONpernapaTOB
IIPOMCXOAUT M3MeHeHe XMMIIEeCKOTO COCTaBa, a MHOTJa TaKye M3MeHeHUs He IpoucxoAaT. CTabmabHOCTD
TepaIeBTIYeCcKIX CBOJICTB AeKapCTBeHHOIO pacTeHMs 3aBMCUT OT KOAMJecTBa AyOMALHBIX BeliecTs [3].
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Vlsy%er-tue KAYeCmeEeHHLIX U KOAULECNEEHHBIX NOKA3AmeAell Kancyat «CymmuzeH-Z», nO)\y’leHHOﬂ HA 0CHOGe omevectneéeHH ol cy@cmanquu

B opranmsme uyesoseka (puTOIperapaTsl pacTUTEABHOTO IIPOMCXOXKAEHMS yIacCTBYIOT B OOMEHHBIX
Ipolieccax, 4To AaeT BO3MOKHOCTD IITMPOKO IIPUMEHATD UX IIPU A€4eHNY XPOHMIECKNX 3a001eBaHNI] TIeYeHI.
CuHTeTHUeCcKIe JeKapCTBEHHBIE ITperapaThl MOIYT BBI3BATh a1A€PIUIO IPU AAUTEABHOM UCIIOAB30BaHUN, a
IpenapaTthl, U3TOTOBAEHHBIE U3 PACTUTEABHOIO CHIPbsA 001aAaioT OoJee TUIIOAAAepPIeHHBIM CBOVCTBaMIA.
@urompenpaTsl pacTUTeABHOTO IPOMCXOXAEeHMs 004ajalOT TaKMMM IIeHHBIMM CBOMCTBaMM, Kak caabas
TOKCUYHOCTB, XOpOlllee ITlepeBapuBaHue 1 3QPpeKTIBHOE BO3AEIICTBIIE Ha OPTaHU3M 4el0BeKa [4].

Leav padomui. ViccaeagoBanue cTabMABHOCTY Ae€KapCTBEHHBIX ITperapaToB B Karicyaax «CyTTureH-2»,
IpoBeAeHNe MAeHTUPUKaUUU AyOMABHBIX BEIIECTB C MCII0AB30BAHIEM KOAMIECTBEHHBIX METOAOB aHaAl3a.
Kanicyarr «CyTTureH-2» MIMpOKO MPUMEHAIOTCS B MeAVILIVIHE MPU AedeHny, IpoduiakTuke 3aboaeBaHUI
regyenu [5].

MaTepI/IaAI)I 1 MeTOAbI NCCAeAO0OBaHU

B YO u Bumammbix 30Hax Oblaa IpoBeseHa MAEHTM(PUKAIMA KalcCya MeTOJ0M aOCOpOIIMOHHOIM
CHeKTpoq)OTOMeTpMM. Aas uccaeayeMoro pactsopa cHuMaau Y O-criekTp npu AauHe BoaHbI oT 220 HM a0 360
HM, a AAMHa BOAHEI (276 * 2) HM nMeAa MakcuMyMbl. Onpegeaenne nmposoguanu Merogom BOXKX. Vs cocrasa
Karcyasl otMmepsioT 40.0 Mr m pactBopAoT B 96% CHMpPTO-BOAHOM pacTBOpe AAsl Xpomartorpaduu.
IToayuennsiit pactBop GUABTpyeTCA Yepes Hel1A0HOBI PpuasTp 0.2 MKM [6].

[ToasukHast ¢asa: B rpaguente KoHIeHTpannu ¢pasa A u B moaxoaut 445 21061X GUABTPOBAHHBIX U
AerasupOoBaHHBIX YCAOBUIL;

- CKOPOCTb ITOABVIKHOI (pa3sl - 0.3 Ma / MuH;

- AeTeKTUpoBaHUe - AAVHa BOAHBI 280 1 325 HM;

- TeMIiepaTypa KoaoHK1-30°C

KauecTseHHble peakiun 4451 oIipejeseHns AyOUABHBIX BEIeCTB:

1. bpomHas Boga (5 r 6poMa Ha 1 4 BOABI) — IPUAUBAIOT B 2-3 MA IIPOOHOIO pacTBopa OPOMHYIO BOAY
A0 TOsIBAeHN: 3allaxa OpoMa, KOHAeHCUpOBaHHbIe AyOUAbHBIE BelllecTBa 0OPa3yIoT B pacTBOpe >KeAThI UAK
KPacHO->KeATBIN OCaAOK.

2. TpexsaZeHTHBIE COAM >Kele3a M >KeA€30aMMOHUIIHBIE COAM JAOT PpeakUNy TeMHO-CepOro
(ayOmapHBIE BelllecTBa TUAPOAU3YEMON TPYIIIBI, SBASIOTCI IPOU3BOAHBIMU MUPOTaalola) UAU TeMHO-
3e1€eHOTO (KOHJAeHCUpyeMble AyOnAbHbIe BelllecTBa, IPOU3BOAHbIe MPOKaTeXMHa) IIBeTa.

B 0,1 r mpobsr gob6asasior 10 ma 50% -HOTO STNAOBOrO CIMpTa M TIIATeABHO ITepeMeINBaloT.
HeckoapKo KameAs CIMPTOBOTO pacTBOpa 3aKaIlbIBaIOT B PpUABTPOBAABHYIO OyMmary u BeICymmBaioT. Ilocae
BBICBIXaHIS OIPBICKMBAIOT 1%-HBIM pacTBOPOM >KeAe30aMMOHIEBON KMCAOTEHL B pesyabraTe oOpasyercs
Cephlil 1IBET, KOTOPHINl yKasbiBaeT Ha HaAW4dMe TUAPOAU3YEeMBIX AYOMABHBIX BeIeCTB INMPOTraAl0AbHOTO
koablta. KamHyB Ha ¢uapTpoBasbHyl0O OyMary IO OAHON Kallle CIMPTOBOTO pacTBopa cyOcCTaHIINM,
BBICYIIIMBAIOT M PacblAAIOT 2%-HbIl pacTBop Xaopua xkeae3a(lll), B pesyasraTe uero obpasyeTcs ciHeBaTO-
CepEIii LIBET, YTO TaK>Ke IMOKa3blBaeT Ha HaAudne AyONABHBIX BeIecTs [7].

3.Karexunsl npuaaior BaunAnHy KpacHslii 11set ( KoHu. HCl aaer posossiit 11set B mpucytcrsun 70%
H2SOs).

4. B npucyrcrsum 1%-Horo pacrsopa >kelaTuHa oOpasyeTcst OeAblil 0casOK AV 0CaA0K PacTBOPSIETCS
B U3OBITKE >KeAaTHHa.

5. Ilpn aobaBaeHNN HECKOABKMX KPMCTaAAOB HUTPUTa HaTpUs C 3-4 KalAsSMM YKCyCHOV KICAOTHI
®A4aroBasi KMCAOTa OKpaIINBaeTCs B KpacHO-(PIOAEeTOBBI 11BeT.

6. O6pasosanue 6eaoro ocagka 10% -HBIM pacTBOpOM arjeTara CBMHIIA; BTOT OCaJOK HEPACTBOPUM B
YKCYCHOM KICAOTe, OH COCTOUT M3 TUAPOAUZYEMBIX AyOMABHBIX BEIIeCTB, €CAM PacTBOPMM, TO U3
KOHAEHCUPYEeMBbIX AYOMABHBIX BeIllecTs.
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7. 1IpoucxoauT peakius rmApoausa c pazdabAeHHO CepHOI KMCA0TOM. Jas1 9TOTO B 2-3 MA IPOOHOTO
pacTBopa I10 KaIlasaM 400aBAAI0T pa3baBAeHHYIO CEPHYIO KUCAOTY, IIPY STOM MBI BUANM peaKUNIO TNApoAn3a
[8]. ®aaBoHOMADL, COAepKalllyecs B A€KapCTBeHHBIX IIpelapaTax, Mbl OIIpeeAsAN I10 1IBeTHBIM XUMWUYeCKUM
peakuyaM U peaKIsIM OCa’KAeHIL.

PesyabTaThl Mccaea0BaHUS U X 00CyKAeHIe
Aas crangaprusauny Karcya «CyTTureH-2», II0Ay9eHHBIX Ha OCHOBe cyOcTaHnum «CyTTureH», 6s1au
MpOBeAeHbl UCIBITaHNA Ha crabmapHOCTh 1m0 MeToAuKke I'®D PK. Ycaosus xpaneHusr papmaneBTIIecKo
cyOCTaHLIN B AAUTEABHBIX, YCKOPEHHBIX I IIPY HEOOXOAVMMOCTY IIPOMESKYTOYHBIX MCITBITaHVAX [9] TOKa3aHBI

B Tabanie 1.

TaGanma 1 - Ycaosust XpaHeHMs M MICOIBITaHNsI 4€KapCTBEHHBIX IIperiapaToB

Tun ucnprtanms YcaoBusa xpaHeHM:T Bpems

AoarocpouHsIi 25°C+2°C 6 Mecs1IeB
65% * 5% cpaBHNMTeAbHasI BAAXKHOCTD

IIpoMe>XyTOUHbIN 35°C+x2°C 3 mecsana
70% + 5% cpaBHMTeABHAs BAAXKHOCTb

YckopeHHbII1 40°C=x2°C 3 mecsana
75%+ 5% cpaBHUTeAbHAsI BAa>KHOCTD

IlpoBean ommcaHme BHEITHETO BMAa KallCyA: BTO >KeAaTUHOBBIE TBepAble KaIlCyAbl OeA0ro IiBeTa C
3e€eHOI KPHBIIIKOIL. JIMeIOT cocTaB: IIOPOIIIOK XKeATO-KOPUIHEBOTO I1BETa C IIeCIaHbIM OTTEHKOM. AMOpP(QHEIE,
UMeIOT IIMANHAPIIecKylo popMy No 1, KoHIleBBIe rmoaycdepudeckre Karcyasl. Cogep>kaHue KarcyA B MI.
npeJcraBaeHa B Tabamie 2.

TabGawua 2 - Ao3uposKa nipenapata «CyTTureH-2» B pacdeTe Ha OAHY Karcyay

Macca 04HOJ KaIlCyAbl, B MI:

AXTUBHOeE BeIlecTBo

CyTTureH (9KBMBaA€HT TaHMHY) 49,5

AOHOAHMTEABHBIE BerjecTBa

Muxpokpucrasandeckas 11e4410103a 39,8 E®; BO
BeranykaogexkcTpmua 97,5 EO; bO

Harpnii kpockapmeaosacsr 9,8 E®; BO
Koaaouansiit  6e3BOAHBIN ~ KpPeMHUI 1,9 KP MO, 1.2; E®; bO
AUOKcUg, (a3pocua)

OUTOKOKTEAD 12,5

Macca cocrapa KaIlCyAbl 214,99

Macca 000109KM KaTlCyAbl 74,98

O6m1as Macca KaIlCcy bl 500,97

PesyabTatsl onipegeaenuss bAB nipeacrasaens! B Tabautie 3.
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TabGanma 3- Pe3yabTaThl KadeCcTBEHHOV peakIm

Ha AyOmabHbIe BemecTBa 11 (p21aBOHOUADI

No Peaxtus I'mapoausyromm | Kongencupyio | ®aasaHonast
ecst AyOMAbHBIE | IIMecs
BellecTBa AyOUAbHEIE
BeIlecTBa
1 Peaxins nimaHuaAuHa nau rmpoda - - SIPKO-KpaCHO-KeATHIN
Chinoda IBeT

2 2%-ns1i1 pactsop FeCls

TEMHO-CePBIN
LBeT

3 Peaxisa ¢ AlCls

AVIMOHHO->K€ATHIN
IIBET

4 koHI. HCl + 1%-m51i1 pacTBOp

BaHNIANHA
5 1% pacTtBOp >KeaaTuHa Oeapli 0cagoK - -
6 Kpncraaapt NaNO2 +CHsCOOH | xpacno- - -
¢purozaerossit
1IBeT
7 H2S04 (pasbas.) TUAPOAU3 - -

8 bop-aumonHas npoda (peakTusa

Bnabcona)

CBETAO->KeAThIN aBeT

"3 Ta6/lI/ILUnI 3 BIIAHO, 9YTO COCTaB KaIlCya COCTOUT TOABKO I3 ITAPOANIYyEMBIX ,Zl,y6I/I/lI:HbIX BeIllecCTB.

W3 anreparypnsix ncrounukos [10] suano, yro «CyTruren» cydcrannus codepXut 30% IMApOAN3YeMBIX

AyonapHEBIX BemecTs. CrienmpraecKMy KadeCTBeHHBIMU PeakIUAMI SBASIOTC peaKIiy, IIpOoBejeHHEIe C
peaktusoMm FeCl3. Cpean kaudectseHHbIx peaknuii peareHTsl FeCl3, AICI3 saBasorcs sPpPeKTMBHEIMU AA5
onpeaeaenusi BAB u peaxiust naer xoporo. PesyabsraTsl IpOBeA€HHON peaKLMU CBUAETEABCTBYIOT O TOM,

9TO B COCTaBe KaIllCya «CyTTI/II‘GH-Z» U3 4yycaa OMOAOrMYeCcK aKTUBHBIX BEIIIECTB COAEeP>KaTCil (l)AaBaHOI/IAbI,

4TO IIOATBEPAMAOCH B IBETHBIX PeaKIMAIX, XapaKTE€PHBIX 4451 KOMIIA€KCHBIX COGAI/IHEHI/IIZ.

Aas onpeaeaenns cpeaHeli maccel 6b1au BerOpansr 20 mTyk xancya «CyTTuren-2». Basecuan xaxayio

KaricyAy OTAeAbHO U OIlpeAeANAN CpeJHIOIO MacCy, AaHHbIe IIpuBeAeHsl B Tabane 4.

O0bmrast Mmacca Mosm = 290 Mr
5778,7

20

Cpeansia macca(mep) =

=288, 935289 mr

Karicyaa ¢ Maaoit maccoit Mmin=282,3 mr

Kamncyaa c 6oabmreit Maccoit Mmax=298,1 mr

Xmin=290-282,3 = 7,7/290 -100=2,65~2,7

Xmax=290-298,1=8,1/290 -100=2,7
Cpeanee orkaoHenue+ 2,7%
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TaGawia 4-Pe3yabTaThl OnpeAeaeHuiT cpeaHeii Macchl Karcya

1 298,1 mr 11 284,5 mr

2 286,5 mr 12 289,9 mr

3 288,0 mr 13 287,6 mr

4 286,1 mr 14 286,0 mr

5 282,3 mr 15 284,5 mr

6 285,9 mr 16 290,5 mr

7 293,6 mr 17 291,7 mr

8 288,8 mr 18 289,9 mr

9 292,8 mr 19 293,0 mr

10 287,4 mr 20 291,2 mr

PesyabTaTnt

Mxaa Mopr Mmin Mmax Xmin, % Xmax, % Xopr, %
290 mr 289 mr 282,3 mr 298,1 mr 2,7 +2,7 +2,7%

Hamn Op1am ompegeseHBI pacTBOPUMMOCTh WM pa3Ao’KeHMe Karcyad. PesyabsraTsl ompejeaeHnst

TOKa3aTeAell pacTBOPMMOCTM M Pa3A0XKeHUs AeKapCTBeHHBIX IpeliapaToB, COAep KallluXxcsl B KallCyaax,

npuseJeHsl B Tabautie 5.

O1bIThHI IIpOBOAMAVICH B COOTBETCTBUM C Tpe6OBaHI/I}IMI/I I'd PK. HPI/I OIIpejaeAeHnN pas3Aa0>KeHN: I

Karicya HaMu Oblaa IIpoBegeHa pa60Ta C IIOMOINBIO TecTepa-yCTaHOBKNM AASl MCIHBITaHUS pa3A0>KeHN:

COoAep KaHVsI KaIICyA. ‘ZI,A}I IIpOBEAEHNT Ka>KAO0I'O MCITBITaHVISI HAMU OBIA0 MCITI0Ab30BAHO IIIECTh DK3EMIIASIPOB

TOTOBBIX A€KAapCTBEHHBIX (l)OpM

PesyabTaThl IpoBeAeHNs TecTa 10 Pa3A0XKeHMIO Karcy:
Koanuectso karicya, n3pacxo40BaHHBLIX Ha UCIILITaHUe — 6
t=37°C + 1°C

Pacrsopureasr— H20

V =500 ma

9=30 artn/MuH

t(paszaoxeHne) = 17 Mun

Menprtanns Ha pacTBOpMMOCTS TpoBoAnan Ha ocHose I'® PK n ycranoska «Kopsumka'.
Pactsopumocts— coasnas knucaora (HCI) 0,01 M pactsop
V=500 ma,

t=37°C,

9=50 06/MuH

Kamncyaa, norpavennas Ha ucnbitanue — 10

=45 MUH
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Tabanma 5- [TokasaTean pa3a0KeHIsI M PaCTBOPMMOCTH Karcya

Ncnpiranms n Koanuecrs Pacrsopurear n ero | T,0C Ckopocts | Bpems

TUI yCTAHOBKU 0  Karcya | o0peM, M4 BpallleH! | pa3Ao>kKeH
AAST s, 9, | ua, T, Mmun
nccaeA0BaH 00/Mun
st

Paszaosxenue, 10 H-O 500 37°C + 1°C 30 17

«Kopanunka»

PactBopumocts 10 0,01M 500 37°C+1 50 45
HCl

3akao4deHme

PesyapTaThl mpOBeA€HHBIX IICCA€A0BaHNIi ITOKA3BIBAIOT, YTO B COCTaB Karicya «CyTTureH-2» 13 9ucaa
011010TI9eCKM  aKTMBHBIX BeIleCTB BXOAAT MCKAIOYMTEABHO TIMAPOAV3yeMble AyOuAbHbIe BeIecTs U
¢aaBaHOMABI, KOTOpBIe IIPU IPOBEAEHNMN KadyeCTBEeHHBIX peaKINii oOpa3yIOT OKpallleHHble KOMILAeKCHbIe
coeanHeHus1. Takke ITOKa3aHO, YTO PaCTBOPVMMOCTB COCTaBa OAHOI KaIlCyAbl cocTaBaseT 83,9 %.
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OraHABIK cyOcTaHINSI HeTi3iHAe eHjipiareH «CyTTireH-2» KarcyaaaapAblH callaablK JKoHe
CaHABIK KOPCETKIIITepiH 3epTTey

AnHoTanmsa. Makada TenaTOIPOTEKTOpPAbl KacueTKe Me Adpidik Ipemnaparrapabl ©HAIPY >KoHe
o0aapAbIH PU3NKa-XUMUABIK KacCeTTePiH 3epTTey MaceleciHe apHaaAfraH. Japiik mpemapaTTapAbIH carlachl
aHBIKTaaAbl. CaraablK OaKblAay HOPMATUBTIK — TEXHUKAABIK Ky>KaTTapFa call KaTaa peraameHnTreaeai. Kasipri
KYH/E OCBI >KYMBICTBIH ©3€KTiAirl 49pidik mpenaparrapAblH CBIPTKBI ©3Tepici >KoHe XMMUSAALIK 3epTTeyaepae
yABI BIABIPAy OHIMAEPIH TY3yi, TYPaKTBhIABIKTEL 3€PTTEY JKoHe caKTay Mep3iMiH A9pidik 3aTTapAblH caraablk,
¢aKTOpEI peTiHge KapacTBIPYAbI KaXKeT eTedi. Aopiaik penapaTrap oaapAblH canacbiMeH (] (PeKTUBTITiHIH
caKTaAybIH KaMTaMachl3 eTeTiH JKaFrgaiidapaa cakralasbl >XoHe TacbiMaldjaHaabl. by miapTrap HOpMaTUBTIK
Ky>KaTTapra call OpbIiHAaAaAbl.

Maerimm satrap TOOBIH, (pAaBOHOMATApABI aHBIKTAy VINIH callaAblK peaxkluslap >Kyprisiaai.
KarncyaaaapapiH Macca OipTeKTiiri , pigbIpay >KoHe epirillTik KepceTKilTepi, blAFaAAbIABIF], KBIIIKBIAABIK,
JKOHe aCKbIH TOTBIK CaHBIH aHbBIKTaaAbl. Karcyaa KypamblHa caHABIK —Taagay >Kyprisy yIoiH
IIepMaHraHaTOMeTPMAABIK, KOMILAeKCOHOMEeTPMAABIK, CIeKTpodoToMeTpmAAblK >koHe JKODCX (BDXKX)
94icrepin KoaAaHaABL

KiaTTi cesgep: rematonmporekTOp, A49piZik Ipemaparrap, WuAerimr 3artrap, (¢AaBOHOMATap,
IlepMaHraHaTOMEeTpPIsI, KOMIL1€KCOHOMETPIA, CIIEKTPO(POTOMETPIL.

N.T. Shertayeva, B.B. Shagrayeva
South Kazakhstan State Pedagogical University, Shymkent, Kazakhstan

Study of qualitative and quantitative indicators of the «Suttigen-2» capsule obtained on the basis
of a domestic substance

Abstract. The article considers the problem of the production of drugs with hepatoprotective
properties and the study of their physico-chemical properties. The quality of medicines has been established
and control is strictly regulated in accordance with regulatory and technical documents.

The relevance of this work is due to the fact that external changes in drugs and the formation of toxic
decomposition products in chemical research, the study of stability, and shelf life require consideration as a
factor in the quality of medicines. Medicines are stored and transported in conditions that ensure the
preservation of their quality and effectiveness. These conditions are fulfilled in accordance with regulatory
documents. Qualitative reactions were carried out to determine the group of tannins and flavonoids. The
indicators of uniformity of mass, decomposition, and solubility of capsules, humidity, acidity, and amount of
peroxide were determined. Permanganometric, complexometric, spectrophotometric, and HPLC methods are
used for quantitative analysis of the capsule composition.

Keywords: hepatoprotectors, medicinal preparations, tannins, flavonoids, permanganatometry,
complexometry, spectrophotometry.
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Abstract. The article discusses the results of the study of joint heat treatmentmarlarls
and ground quartz sand. It was shown that the optimum sand content in the raw mix
should be 10 %, with such proportions of heat-treated raw material components, their
interactions result in the formation of a relatively large amount of belite.
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Introduction

Researches aimed at the comprehensive and rational use of local raw materials are rrelevant since
after the collapse of the USSR, economic relations between the former soviet republics were broken and the
national economic need of the republic for industrial products, especially building materials, should be
satisfied mostly through local production. Output products based on local raw materials in terms of quality
and other parameters should not be inferior to imported products, to ensure full import substitution.

The Republic of Karakalpakstan is rich in natural minerals that serve as raw materials - gypsum,
ganch, limestone, including marls, which are represented by Mo‘ynoq, Ustyurt, Porlytau, Agborili,
Khodzhakul deposits, of which the Agborili and Porlytau fields are the most promising.

At the same time, these marls are practically not studied and are not used in the national economy,
although they can be excellent raw materials for the production of binders, widely used for the production of
silicate blocks (wall materials), bricks, antifiltration coatings on side channel walls. A premise for such
judgments is the presence in the literature of studies carried out with marls from deposits of various other
regions in order to obtain binders.

This work is devoted to the development of ways to control the processes of obtaining lime-belite
binders with the highest content of belite, based on marls of the Agborili and Porlytau deposits of
Karakalpakstan and to study the phase composition of the obtained products.

Materials and methods

Marls from the Agborili and Porlytau deposits of Karakalpakstan were used for obtaining a lime-
belite binder material, various local minerals were used as fillers to control the properties of the obtained
binders.

Chemical (Table 1), X-ray phase, thermogravimetric, petrographic, and IR-spectroscopic analyses of
marls were carried out.
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Table 1. Chemical composition of marl samples, %

ignition
Marl deposit S5i02 | ALOs |Fex0s |CaO MgO |[SOs Na:O [K:0 >
losses
Agborili 748 12,08 0,79 48,18 1,03 10,23 (1,03 043 39,65 100,9
Agporili 7,50 2,07 0,84 47,27 1,17 10,20 0,94 049 39,53 100,01
Agborili 7,55 12,03 0,80 47,75 1,20 (0,21 (0,92 0,50 39,24 100,18
Porlytau 9,70 3,67 1,01 44,95 069 10,10 0,80 0,73 38,45 100,10
Porlytau 9,86 |3,54 0,96 45,24 0,71 |Cae. |0,95 0,62 |3791 99,79
Porlytau 991 |3.51 0,89 45,20 0,78 |Cae. |0,97 0,58 |38,06 99,90

As can be seen from the chemical analysis data, the samples used in the analysis belong to lime marl.
Chemical-mineralogical composition of marls is a mixture of calcium and magnesium carbonates, silica
compounds, alumina, and iron hydroxide in the composition of montmorillionite, a certain amount of
calcium sulfate in the form of gypsum, a small number of soluble salts of sulfuric and hydrochloric acids.

Physico-chemical studies of marls from the Agborili and Porlytau deposits of the Republic of
Karakalpakstan show that they can be excellent raw materials for obtaining binders widely used in the
national economy.

For research, washed and processed Volga sand was used as quartz sand. According to chemical
analysis, the used quartz sand has the following composition, %: SiO2- 99,60; (Fe20s+Al20s)-0,63; CaO-traces;
Na:0 - 0,08.

Colloid-chemical, chemical-analytical, as well as physico-chemical methods of phase analysis were
used, which make it possible to establish the relation between the phase composition of the initial product,
hydration processes features, and the kinetics of formation and strength of hydration hardening structures
arising on its basis.

X-ray phase analysis was used to study the structure, composition and properties of raw materials and
calcinates. It was used to study the qualitative, mineralogical and phase compositions [1,2]. The studies were
carried out on a desktop X-ray diffractometer MINIFLEX-600.

Differential thermal analysis of minerals and binders was carried out on a simultaneous thermal
analyzer STA 449 F1. The simultaneous thermal analysis combines the methods of differential scanning
calorimetry and thermogravimetry in one measurement. With the help of STA, measurements of heat fluxes
and mass measurements are carried out under completely identical conditions.[1,3].

Electron microscopy studies were carried out using a JEOL Ltd. JSM-6490 (Japan) scanning electron
microscope. This method was used to study both minerals and the products of their interaction with water.

IR absorption spectra were obtained on a Specord 75 JR spectrophotometer. Samples of minerals were
mixed in an agate mortar with potassium bromide (chemically pure) and pressed in a special mold under a
specific pressure of 5 t/cm? during pumping for 12-15 minutes.

Discussion

As noted earlier [4,5], the optimum temperature for heat treatment of marls is 1000 °C with a holding time of
90 min. In this mode, in the products of heat treatment, the largest amount of 3-C2S belite is formed (30.37
and 28.09%, respectively, for each deposit). But for the formation of a sufficient amount of belite in the
calcinates, the amount of SiO:z in the raw marl is not enough. It was shown in [6] that during the heat
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treatment of marl, up to 70.45% of belite can be obtained. In order to increase the content of 3-C25 in the heat
treatment products and at the same time obtain a high-strength binder, 5.10 and 20% of ground quartz sand
(washed Volga sand) were intjected into the composition of the raw material.

The surface of quartz grains is inhomogeneous and consists of two qualitatively different sites with
different energy and adsorption properties: silanol sites, in which surface silicon atoms are bonded to
hydroxyl groups, and siloxane sites, in which silicon atoms are not bonded to hydroxyl groups. For a real
quartz surface, the ratio between these areas can be different depending on its structure.

The properties of the silanol sites depend on the distribution of OH- groups on the surface. The most
chemically active are the sites where the OH- groups are located most densely. The siloxane sites are less
active than the silanol ones.

According to different authors, as a result of mechanical treatment, a destructured layer 50-100 um
thick appears on the surface of quartz, but the surface layer 0.5 um thick is most strongly amorphized [7,8].

In addition to defects caused by mechanical processing, the quartz surface can also have other various
kinds of defects: point, one-dimensional (dislocation), two-dimensional (boundaries between blocks),
various inclusions, and others. Point defects are revealed when the crystal is exposed to various types of
irradiation and decoration methods. Research [8] showed that in natural quartz there are from one to four
varieties of aggregates of point defects that differ in activity and symmetry.

Quartz sand was crushed in a laboratory porcelain ball mill until it completely passed through a sieve
No 008. The specific surface area (according to Tovarov) was in the range of 2500-3200 cm?/g. Quartz sand
was added to the marl, the resulting mixture was thoroughly mixed in closed flasks, then in a porcelain
mortar until a homogeneous product was obtained. After that, the mixture was subjected to heat treatment
in a laboratory silite furnace at 1000 °C with an exposure of 90 minutes. The composition of the products
after heat treatment of the mixture is determined by X-ray phase (Figure 1,2,3) and mineralogical (Table 2)
analysis.

X-ray diffraction patterns show that with the injection of 5% quartz sand, the intensity of the lines
characteristic of belite (0.274 and 0.217 nm) increases (Figure 1) compared to the lines of belite without the
addition of sand. The lines characteristic of free calcium oxide (0.239 and 0.169 nm) are reduced. At the same
time, there are preserved lines characteristic of calcium aluminates and ferrites.

An increase in the input amount of sand to 10% (Figure 2) does not make any special changes, only the
intensity of the belite lines increases.

Figure 1. X-ray diffraction patterns of the products of heat treatment of marls with the addition of 5% quartz sand from the
Agborili (1) and Porlytau (2) deposits
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Figure 2. X-ray diffraction patterns of the products of heat treatment of marls with the addition of 10% quartz sand from the
Agqborili (1) and Porlytau (2) deposits

With the injection of 20% quartz sand (Figure 3), the intensity of the belite lines slightly increases, as
well as the lines characteristic of quartz itself (0.198 nm). At the same time, the intensity of the lines
characteristic of free calcium oxide remains unchanged. For complete binding of SiO2 with calcium oxide, in

this case, either exposure or temperature is not enough. This is confirmed by the mineralogical (Table 2)
composition of the resulting lime-belite binder.

0273
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Figure 3. X-ray diffraction patterns of the products of heat treatment of marls with the addition of 20% quartz sand from the
Agqborili (1) and Porlytau (2) deposits
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Table data shows that the basicity constant Keas decreases with increasing sand content, while the
content of aluminates, ferrites and calcium sulfates practically does not change, since there are no clay
components in the composition of the sand.

Table 2. Mineralogical composition of products of heat treatment of marls with quartz sand

Marl deposit Addition of | CGA | CF CasO: | C:S
sand

Agborili 5 5,52 6,60 3,11 0,43 38,05
Agborili 10 3,24 6,60 3,11 0,43 48,31
Agborili 20 3,07 6,60 3,11 0,43 64,27
Porlytau 5 2,89 10,06 3,11 5,80 38,29
Porlytau 10 2,37 10,06 3,11 5,80 45,67
Porlytau 20 1,75 10,06 3,11 5,80 61,33

The content of dicalcium silicate increases proportionally with an increase in the amount of additives
introduced, respectively, the amount of free calcium oxide decreases (Figure 4).

80

e
40 _Jﬂw\g\ 45 Agborili marl
28

20 —Porlytau marl

0 I I I 1
5 10 15 20

Figure 4. Relation of the content of free calcium oxide on the amount of lime-belite binder additive based on Aqborili (1)
and Porlytau (2) marls

This is due to the interaction of quartz with calcium oxide, followed by the formation of bicalcium
silicate. Figure 4 confirms the data of X-ray analysis and mineralogical composition.

Conclusion
The study results of joint heat treatment of marls and ground quartz sand suggest that the optimum
sand content in the raw mix should be 10 %. With such proportions of heat-treated raw material
components, their interactions result in the formation of a relatively large amount of belite which will
provide the high strength properties of products based on this binder.
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Fatty acid compositions of different organs of Alhagi
Pseudalhagi (M.Bieb.) Desv. Ex B. Keller & Shap

Abstract. By employing gas chromatography, the fatty acid contents were determined in
the root, stem, and leaf of A. pseudalhagi. The composition of fatty acids varied among the organs
of A. pseudalhagi. The unsaturation percentages for each part were 47.78%, 48.17%, and
44.12%, respectively. The dominant fatty acid in leaves and stems was palmitic acid. The content
of palmitic acid in these organs varied from 19.25% to 19.69%. The other major fatty acids were
y-linolenic acid in the leaves and lignoceric, oleic acids in the roots. Moreover, w-6 and w-3
polyunsaturated fatty acids were found, including cis-linoleic, a-linolenic, and eicosapentaenoic
acids.

Keywords. Saturated, polyunsaturated fatty acids, gas chromatography, “rapid”

transmethylation method, A. Pseudalhagi.
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Introduction

The genus Alhagi (Leguminosae) has 8 species around the world. There are 4 species in Kazakhstan
such as: A. pseudalhagi (M.Bieb) Desv.; A. Kirghisorum Shrenk.; A sparsifolia Shap. and A. persarum Boiss..ll A.
pseudalhagi (M.Bieb) Desv. is a subshrub with a height of 50-100 cm., growing in the desert clay steppes and
on the outskirts of hilly sands. The plant is commonly used in folk medicine as a cure for rheumatic pains,
bilharziasis, and various types of gastrointestinal disorders, as well as for diseases of the urinary tract and
liver.l?l Flavonoid glycosides,®l oligomeric proanthocyanidin glycosides,*l alkaloids [5¢1 have been isolated
from the different parts of Alhagi pseudalhagi. In addition, in previous studies, various biologic activities such
as antiprotozoal,”l antimicrobial,®! antibacterial,®! antifungal,'l antinociceptive, ' anti-diarrheal "2 and
sympathomimetic activitesl® of these compounds or extracts were investigated.

A literature survey shows that plant oils are a source of w-3 and w-6 polyunsaturated fatty acids
(PUFAs). Polyunsaturated fatty acids such as linoleic acid called essential fatty acids are essential for human
metabolism and have many positive effects on human health. The dietary intake with sufficient
consumption of PUFAs reduces the risk of developing cardiovascular and oncological diseases, increases the
functions of the immune system, lowers cholesterol levels, and increases the body’s resistance to infections,
colds, etc...’ This plant seed oil is reported to contain unsaturated fatty acids 88%./" The aim of this study
was to determine the fatty acid composition of different organs of A. pseudalhagi.
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Fatty acid compositions of different organs of Alhagi Pseudalhagi (M.Bieb.) Desv. Ex B. Keller & Shap

Experimental research

Plant material

Organs (root, stem, and leaves) of A. pseudalhagi were collected in September 2019 from the Kyzyl-
Orda region of Kazakhstan. The identified voucher specimen of A. pseudalhagi (MW0849681) is stored in the
herbarium collection of the Institute of Botany and Phytointroduction in Kazakhstan.

Plant materials were dried in the open air in the shade and have been kept for 2 months in a closed
dark room.

Extraction of lipid

The required portion of the crushing plant was taken into the glass. With the help of ethanol (96%), a
quantitative sample was transferred with a glass rod into a filter-separating funnel. Pour 20 cm? of the
extracting mixture (two volumes of chloroform with one volume of ethanol), close the funnel with a stopper
and shake the contents for 2 minutes. The funnel was connected to the receiver, the water-jet pump was
turned on, and the resulting fat extract was drawn off. The extraction was repeated twice more, adding the
required amount of the extraction mixture to the sample in the funnel and shaking the funnel for 1 min. The
extracts from the receiver were quantitatively transferred into a separating funnel with a capacity of 1000
cm?® using an extraction mixture. There was added distilled water and sodium chloride. The funnel was
shaken with the contents for 2 minutes. After separating the layers, the lower chloroform layer was poured
into a weighing bottle. The bottle with the extract was placed in a water bath and the solvent was evaporated
until its odor disappeared. Then the bottle with the remainder was placed in an oven heated to (100 + 5)°C,
dried at this temperature for 10 minutes, cooled in a desiccator for 25-30 minutes andthen it was weighed.

Gas Chromatography of fatty acid composition

The lipid extracted from various organs (root, stem, and leaf) of A. pseudalhagi were dissolved in
hexane and mixed with a solution of sodium methylate in methanol. The obtained fatty acid methyl esters
were analyzed using the gas chromatograph «ChromosGC-1000» (Russia) under the following conditions:
the column thermostat temperatureis 180-190°C, the evaporator temperature is 250°C, the detector
temperature is 200°C, the carrier gas (nitrogen) flow rate is 30-40 cm?/min. All analytical investigations were
performed triplicate.

Results and discussion

The total lipid content varied from 2.09% in root to 4.73% in leaves. Fatty acid composition in A
.pseudalhagi (root, stem and leaf) determined by Gas Chromatography based on the ISO 12966 “rapid”
transmethylation method.!3!

The qualitative and quantitative composition of fatty acids in roots, stems and leaves of A. pseudalhagi differ
from each other (Table 1).
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Table 1. Fatty acid compositions of A. pseudalhagi, %

No Fatty acid Content
Roots Stems Leaves
Saturatedfattyacids: 52.22 51.83 55.87
1 C12:0 lauric - - 0.58
2 C13:0 tridecane - 2.97 2.08
3 C14:0 myristic 0.22 1.02 1.06
4 C16:0 palmatic 8.27 19.69 19.25
5 C17:0 margarine 0.65 1.48 1.01
6 C18:0 stearic 2.71 6.30 4.02
7 C20:0 arachidic 1.18 2.08 6.55
8 C21:0 heneicosanic 0.94 - -
9 C22:0 behenic 16.81 15.67 16.22
10 C23:0 tricosane 0.39 - -
11 (C24:0 lignoceric 21.04 2.62 5.10
Monounsaturated: 19.37 14.87 10.27
12 C16:1 (cis-9) palmitoleic 1.48 0.65 2.14
13 C18:1(cis-9) oleic 17.27 7.62 3.27
14 C20:1(cis-11) eicosene 0.62 - -
15 C22:1(cis-13) erucous - 5.14 3.85
16 C24:1(cis-15) selacholic - 1.47 1.02
Polyunsaturated: 28.41 33.30 33.85
17 C18:2n6cis-linoleic 17.80 17.63 7.20
18 C18:3n6a-linolenic 7.18 - 23.67
19 C18: 3n linolenic 0.39 9.71 -
20 C20:2 eicosadienic - - 1.35
21 C20:3n6¢ (cis-8,11,14)eicosatrienoic - - 0.94
22 C20:3n3c (cis-11,14,17)eicosatrienoic 1.59 - -
23 C20:5n3eicosapentaenoic 0.22 2.64 0.70
24 (C22:2¢ docosadienic 1.24 3.32 -
Lipid 2.09 2.22 4.73
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There were identified 18 Amino acids in root and leaves, 16 in stem of A. pseudalhagi were identified.
In all plant organs, saturated fatty acids predominate by several units over unsaturated fatty acids and
amount for the roots 52.22%, for the stems 51.83%, and 55.87% for the leaves.

Behenic acid is found in significant quantities in all plant organs. y-Linolenic acid dominates in the
leaves and lignoceric acid dominates in the roots. Palmitic acid predominates in stems and leaves, and oleic
acid predominates in roots. Eleven fatty acids were in all the plant organs examined.

All plant organs contained significant quantities of an essential fatty acid such as cis-linoleic acid.
Essential fatty acids are a series of polyunsaturated fatty acids that take a significant part in the metabolism
of animals and humans, but the body is not able to synthesize them. The percentage of cis-linoleic acid in the
roots is 17.80%, for the stems — 17.63% and for the leaves — 7.20%. Also in the roots and stems a-linolenic acid
was found, 0.39% and 9.71%, respectively. Lack of cis-linoleic and a-linolenic acids in mammalian food
inhibits growth, reproductive function, causes dermatitis, reduces the coagulating properties of blood,
disrupts heart function. 'l

Essential fatty acids also include one of the metabolites of cis-linoleic and a-linolenic acids,
eicosapentaenoic acid. Eicosapentaenoic acid is found in small amounts in all the plant organs (roots 0.22%,
stems 2.64% and leaves 0.70%).

Conclusion

This study was the first to provide comparative information about lipid and FA contents in different
organs of A. pseudalhagi.
The leaves exhibited the highest lipid content, with low levels of monounsaturated fatty acids and
high levels of saturated fatty acids.
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With regard to essential fatty acid, the roots and stems exhibited the highest levels of cis-linoleic
acid, and all presented plant organs (roots, stems, and leaves) exhibited the lowest levels of eicosapentaenoic
acid.
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. Kokopaesal, I'. baricaaosa', M. 93im0ait?, JK. Axxnxanosal, I'. Menaaanes?!, JK. Tyxmerosa’, b.
A.K LI.b 1, M. O3im0Oaii?, XK. A LM LXK T 3, b
opcbikOaeBat, A. AtumTankbeisbr, P. Ab6aikaapikos?, H. IsTiae
T o LA A 4, P. AG 4, H. 1 4
1. H. T'ymuaes amoindaeor Eypasus yammorx yrusepcumemi, Acmana, Kasaxcman
2«Binom school -¥avl dara» mexmen-Auyetii, Acmana, Kasaxcmarn
3Kapazanov meduyuna yrusepcumemi, Kapazanov, Kasaxcman
‘Acmana meduyuna yrnusepcumemi, Acmana, Kasaxcman

Alhagi Pseudalhag i (M.Bieb.) Desv. Ex B. Keller & Shap spTypai mymeaepinin
Ma¥i KbIIIKbIAAbI KYPaMbl

AnHOTanusa: l'as xpomatorpadus ogiciHiH kemeriMmeH A. pseudalhagi-AiH TaMBIPBIHAAFHL,
cabaFrpIHAAFBI JKOHE >KallblpaKTapBIHAAFBl Mall KBIIIKBLAAAPBIHBIH KypaMbl aHBIKTaAAbl. A. pseudalhagi-ain
TYpAi MylleAepiHAeri Mail KBIIIKBLAAAPBIHBIH KYpaMbl op Typai 0oaapl. Opbip ecimaix Mymreci yrrin
KaHBIKIIaFaH Mall KBIIIKBLAAAPbIHbIH IIalibI3bl  colikeciHmme 47,78%, 48,17% >xone 44,12% Kypaasl.
JKamsrpakTapsr MeH cabaKTapblHAA ITAaABMUTHH KBIIITKBIABI OaChIMABIKTa 004451 [TaABMUTIH KBIIITKBLABIHBIH
apTYyp4i mymeaepaeri meammepi 19,25%-aan 19,69%-ra aeiiin esrepai. Kemr Mmeamepae >xansipakTapeiHaa Y-
AVMHO/EH KBIIIKBLABI JK9HEe TaMblpAapblHAA AUTHOLIEPVH, OJ€MH KBIIIKbIAAaphl Ke3jeckeH. COHBIMEH KaTap,
w-6 X9He w-3 TOAMKAHBIKIIAFaH Mall KBIIIKBIAAApbl, COHBIH iIliHAe IIMC-AMHOA, Q-AWHOJEH >K9He
DIIKO3aIleHTaeH KBIIIKbIAAAPhl Aa TaObLAABL.

TyiiiH ce3aep: KaHBIKKAH, IOAMKAHBIKIIaFaH Mall KbIIIIKBLAAAPHI, Ta3 XpoMaTorpadusIchl, '>Kbi1gaM"
TpaHCMeTUAAEHAIpY d4ici, A. Pseudalhagi.

A. Koxkopaesa, I'. baricaaosa', M. Asumo6air?, XK. Axxnxanosa', F.Menaaanes?, XK. Tyxmerosa?, b.
TopcpikOaeBa*, A. Arumrarikbisbi?, P. AOaukaasikost, H. 3tnaey*
1Egpasuiickuii HauuoHarbrwlil ynusepcumem um. /. H. I'ymuresa, Acmana, Kasaxcman
2«Binom school -Yavt dara» wiora-auyeii, Acmana, Kasaxcman
SMeduyunckuii ynusepcumem Kapazandvl, Kapazanda, Kasaxcman
4 Meduyunckuil ynusepcumem Acmara, Acmana, Kasaxcman

JKupHOKMCAOTHDIN cOCTaB pa3sandHbiX opraHos Alhagi Pseudalhagi
(M.Bieb.) Desv. Ex B. Keller & Shap

AHHOTanmsA. MeTogoM ra3osoii XxpomaTorpapuy M3y4eH >KUPHOKUCAOTHBINL COCTaB KOPHEI],
crebaeit n auctves A. pseudalhagi. JKMpHOKMCAOTHBIN cOCTaB pasHbIX dacteil A. pseudalhagi. oTamdaercs.
Cogep>kaHne HEHaCHIIIEHHBIX KUCAOT AAsl KaXKAOW JacTy pacTeHus: cocrasaser 47,78%, 48,17% n 44,12%
COOTBETCTBEHHO. /JOMUHUPYIOMIEN >XUPHOM KUCAOTOM B AVCTBAX U CTEOAAX SBASETCS IaAbMUTMHOBAS
kucaora. CogeprkaHue IaAbMUTHMHOBONM KUCAOTHL B DTUX OpraHax cocrasaser or 19,25% ao 19,69%.
APpyrMMI OCHOBHBIMU >XMPHBIMM KMCAOTaMU B AUCTBSX SBASIOTCS Y-AMHOJEHOBasl KMCAOTA, a B KOPHX-
AUTHOILIEPMHOBAs, 0AenHOBasl KucAoTel. KpoMe Toro, 66141 oOHapy>KeHBl -6 M w-3 MOAMHEeHaCHIIIIeHHbIe
>KMpHBIe KIICAOTBI, TaK/e KaK LJC-AMHOAeBas1, 0-AMHOA€HOBas U DIKO3aIlleHTaeHOBasI KMCAOTEL.

Kaiouesbie caosa. HacpllenHsle, IOAMHeHACHIIIEHHBIe — SKMPHBIE  KMCAOTBHL,  ra3oBas
xpomatorpadusi, MeToZ “6sicTporo” TpancMeruanposanus, A. Pseudalhagi.
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Ceedenus 06 asmopax:

Koxopaesa A. — goxropant, /A.H. I'ymmnaes arviHgarsl Eypasust yatTeik yHusepcuteTi, Cartnaes keml. 2,
Acrana, Kaszakcran

Baiticarosa I'2K. — Xummusi FRLABIMAQPBIHBIH KaHAMAATH, XxuMusa KadeapacsiHblH Ipodeccop m.a., A.H.
I'ymuaes ateiHaarel Eypasns yaTTeiK yHuBepcureTi, Catnaes kemr.2, Acrana, Kazaxcran

Asumbaii M. — xvimust TIoHi My¥aaimi «Binom school - ¥Avl dara» aAvnieit MmekTeOi, kemr., 38, AcraHa, Kazakcran
Axuxanoea XK. — goxtopant, A.H. I'ymmuaes atsiHaarsl Eypasust yaATTeIK yHUBepcuTeTi, CaTmaep Kerl. 2,
Acrana, Kazakcran

Menodaaues I'.K. — 6akaaasp, A.H. I'ymuaes ateigarsr Eypasus yatteik yHusepcuteri, Cartmaes ke 2,
Acrana, Kazakcran

Tyxmemosa 2K. - OGnomeaunnHa KadeApacslHbIH AolleHTi, «KaparaHabl MeaunyHa yHuBepcuTetTi » KeAK,
I'oroas kem., 40, Kaparananl, Kasakcran

Topcvik6aesa b. - dapmarieBTIKaAbIK IIoHAEP KadeapachIHbIH AOLeHTI, «AcCTaHa MeJULIVIHA YHUBEPCUTETI»
KeAK, Capriapka ket 33, Acrana, Kasakcran

Amummaiixvizor A. - (JapmanieBTHKaABIK II9HAEp KadeapachblHBIH JOLEHTi, «AcTaHa MeAUIIMHA
yausepcuteTi» KeAK, Capriapka kemr. 33, Acrana, Kasakcran
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¥abI XiOeK >KOABIHBIH Ka3aKCTaHABIK 0OiriHiH MdAeHN-TapyuXU Mypa
HBbICAaHAAPBIHBIH peecTPiH KYPYAbIH ©3€KTiairi

Andamna. Opma zacviprapdazol mapuxu ipi mazucmparv 0orzan YAvr xibex xoavl 0Oyzitde
samanayu  sepmmeyrepdiy, maxvipoldbiHa auHAAbIn omvlp. ¥Avl Kibex KOAbl 00ubIHOAZbl
mapuxu-maderu eckepmximimep exeizi samandapdar bacman, Oyzinze Oetiin Kasaxcmar xepi
YU 03 MAHLI3bIH K02AAMKAH eMec. YAl Ki0eK KOAVIHbIH KA3AKcmandvik 00AiziHde K02aMHOIH
MadeHu, pyXanu XaHe mypucmix damyviHoa Marvl30ol PoA AMKAPAMbIH MIOEHU-MAPUXU MYPA
00beKmMiAepinit, caHbl MeH ayan mypairiei Oap. dezernmen, ari kyHeze deitin Kasax xepindezi
¥aur xibex XoAvt myparvl KyieAi axnapam xox den ecenmeyze 00Aadvl. Maxarada Kasaxcman
Pecnybauxacu atimazvindazer ¥Ave ki0ex XKOAbl maApuxu Mazucmpari 0ouvindazel MadeHu-
mapuxu Hulcandap peecmpin Kypy esekmiiizi Men Kaxemmiiizi 6aandaradol. Madenu-mapuxu
Mypa  Hulcandapvl  eAiMisdin,  kasipze  OetliMei  MYpUCMiK  0AMY KOALVIHOAZLl  MAHLIZ0LL
bazvimmapdoiy, Oipi peminde Kapacmopbirvin keaedi. ¥Avl xibex KoAviHoviH 001iviHOAZol exensi
KANAGP MeH OpuiHdap kasipei manda XyllereHzeH axnapammol kaxem ememin Hblcandap
KubiHmbvizvl den canayza moAvik Hezis oap.

Tyiiin cesdep: YAvl xkibex KOAbl, peecmp, MIDeHU-MAPUXU HVICAH, MYPUSM, MYPUCIIK MYPpa.

DOI: https://doi.org/10.32523/2616-6771-2022-141-4-42-54

Kipicmre

Kene 3amaH epkeHMeTTepiHiH KepeMeT >KeTicTikTepiHiH Oipi caHaaaThH ¥ABI KiOeK >KOAHI - ajaM3aat
TapuxbiHAa aaram peT Kpitaii MmeH JKepopra TeHisiHe, ogaH apbl TBIHBIK MyXUTBbIHA A€MiHI1 YAKEeH KeHiCTiKTi
aza OTBHIPHII, dPTYPAi eadep MeH XaAbIKTapAbl OailAaHBICTHIPADL, OAapAbIH MaTepuaaAblK, KOPKeMAIK >KoHe
pyXaHM MaAeHUeTTepiHiH aaMacybIHBIH cebermrici 60a4b1. Apxeoaor raasiM K.M. baimakos ¥apr xiOek
SKOABIHBIH ipi OpTaAbIKTapBIH Kedeci HiKipMeH cyperteiigi: «¥Yaswl KiOek >koabl — Kpeitaiigan Xepopra
TeHisiHe AeitiH Eypasns >xepin Ooiiaali OTiIl JKaTKaH KepyeH >K0AJapbIHBIH TOFBICKAH TOpaOsl» [1].

Yapr kiOek >K0ABI MaTepMaAAblK KYHABIABIKTap MeH cayda aaAMacyfa, COHJAal-aK KOJAeHepAi
JAaMBITy¥a, KaHa KOHBICTap KYpPYyFa >KoHe OYKia MoJeHU KyliedepAiH e3apa opeKeTTeCyiHe BIKIIaa eTTi. Y ABI
Ki0eK >KOABIHBIH MoacelelepiH 3epdeaey Kasakcran ymmiH Je, TyTacrail aaAraHAa XaAbIKapaaAbIK
KaTbIHacTapAbl JAaMBITy VIIiH KeH ayKbIMAbI BDKOHOMMKAABIK IIepclleKTUBadapAbl >Kysere acblpyra
KOMeKTeceai.

byrinri Tanga KaszakcTaHHBIH OHTYCTIK aliMaKTaphbl 9pTypAi cadadap MeH OalidaHbICTapda MaHbI3AbI
pea atkapaAbl. YABl Xibek >koabl ©3i Ooliaall ©TKeH KOIITeTeH ayMaKTapra ©3iHAIK epekireaik OGepyre sop
yaec xoctsl. Ocpl >xardaiida Kazaxcran PecrrybGamMKacbIHEIH 4aMyBl COA €XKeAri cayza >KOAJ4apbl MeH eMip
CaAThHI, MdJeHIETiHe AelliH OaliKaAaThIH epeKIeaikTepai cakTar Keaeai [2,3,4,5].
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3epTTey HbICAaHBI

Eypasus MoaeHMeTTepiHIH e3apa aAMacybIH JaMBITyAaFbl MaHBI3ABIABIFEI YABI KiO€K >KO/ABIHBIH
KO3FaABICH OapbIChIHAA KAABIIITaCKaH X0AJap >KeaiciMeH OipikTipiareH eazep MeH XaABIKTap TapUXbIHAAFBI
peai apkblabl alikbIHAaAaAbl. MaaeHMeTTiH, TaOMFATTHIH >KoHe TapuXU MIpolecTiH Oya Kypdeai a’KbIpaMac
OartaaHBICTapBl aJaMHBIH 9pTYpAi TaOmem >karAariapra OeiliMaeay >KOAJapblH FaHa eMec, MaJeHUeTTepAi
e3apa OallbITy 9peKeTiH e KepceTeai.

3epTTeyAiH MakcaThl YABl >KiOek >KOABIHBIH KaszakcraHAbIK OeairiHiH MoJAeHM-Tapuxu Mypa
HBICAaHAAPBI Typaabl aKIapaT >KMHAy >KoHe CO/l MaAliMeTTep HerisiHAe aTaAfaH HBICAaHAApPABIH OipbIHFall,
KyiieAeHTeH peecTpiH KYpPy MeH OHBIH ©3€KTiAiriH aifKpIHAaY ceKiaai OipHele KagaMAapAbl KAMTHABL

3epTTeyAiH aJicTeMeaix Das3achol Keaeci 94icTepai KaMTHABL: aKllapaTThl Taajay 9A4iCi, TapUXM d4ic,
cumarray adici, KaprorpapusAAsIK d4ic, deayKnus ajici. JKylieaik-KyphIABIMABIK MapajurMa ascbiHia YABI
KiOeK >KOABIHAAFBI MdJeHN-Tapuxy HelcaHaap KasakcTaH yIIIiH 941eyMeTTiK-PKHOMMKAABIK, MaJeHN-TapUXI
>KoHe TYPM3MHIH JaMyBl TYPFBICBIHAH THIMAL 4aMy OaFbITH peTiHae KapacThIpblaaabl.

Kasakcran PecriybamkacbiHAa Toyeacizaik aaFaH >KblaJapAaH KeliH OO0ABII >KaTKaH SKOHOMUKAABIK,
casiCi >KoHe 94eyMeTTiK e3repicrep MeM.eKeT IleH KOfaMfa COHAali-aK, TapMUXU - MdJAeHM MypaFra KaTbICThI
camaapl e3repicrepre aapin Keaai. Tapmxu-mageHU Mypa KOFaMHBIH 94€yMETTIK TYPaKThIABIFbIHA BIKIIAA
eTeTiH pyXaHHU-ajaMIepIIidik TopOme VIIiH MaHBI3AB pea aTKapaanl. Koramaa pyxaHHM-adaMrepiiaik
KYHABLABIKTapABI TYPaKThI HeTi3ge gapinTey Kaxer [3].

3eprrey >kyMbIchiH Kasyfra K.M.bainakos, E.A.Cmaryaos, T.B.Caseavesa, C./1.Boanum,
C.I KasmTopHslii, B.B.baproana, b.H.HypmyxaHn6eToB, O.I.boapniakos, B.b.basap:karnos,
V1.9.MapThIHeHKOHBIH >Ka3FaH FRLABIMU eHOeKTepi MeH 3epTTey HoTIrKeaepi KOA4aHBLAABL.

Hatixeaep

JKibex >xoapl exxeari AdyipaeH Kasipri samanra getiinri kesende IviFpic men baTteic apachiHAaFbl
MdJEeHH, 9A€YMETTIK >KoHe CasCu ©3apa iC-KMMBIAABI JKeTiaAipill ajaM KBI3METiHIH, TayapAapAblH >KoHe
aKIapaTTHIH TapaAybl MeH >KMHAaKTaAybIHBIH TapUXM IIpOLecTepiHiH 494 KepiHici 0oabm caHaaaApr. Ocsl
aTaAfaH ypdicrepai e3 GoiibiHa ciHipreH OpTaablk AsusaHBIH MeMAeKeTTepiHAe JKibek >KOABIHBIH >KamIiai
caKTaAfaH MdJeHI-TapuX! MypachlHa epeKIlle Ha3ap ayAapy KaKer.

3epTTey >KYMBICHIHBIH HOTIDKeCi ©3iHe KapTorpausablk JepekTepai, reorpapusablK JAepeKTepdi,
HBICAaHAAPABIH TapUXU-M3AEHM CUIIaTTaMachlH, TApMXM aHbIKTaMaHBI, OCbI OpBIHAAPABIH CayAeTi, MaJeHIeTi,
¢oabkaopsl, sTHOrpadUACH, TOIIOHUMUKACH TypaAbl MaAiMeTrepai GipiKkTipe alaThlH YAKEH aKIapaTThIK
MoiMmeTTep Oaszachl — YABI KiOeK >KOABIHBIH Ka3aKCTaHABIK OOAiriHiH MajeHM-TapuUXy Mypa HbICaHAaPBIHBIH
peecTpi Kypy >KoA4apblH KaMTuAbI [4,6].

Kasakcran aymarsiHda Y Asl xiOek >koasl KpiTaii mekapacsiHan 6acray adaAbl. ¥ Al KiOeK >KOABIHBIH
HeTisri TapmakTapbHEIH Oipi Ka3akcTaHHBIH OHTYCTIK aliMaKTapbl apKbLABI ©TKeHi Oearizi. bateicka Kapaii
OafFBIT aAfaH cayJda KepyeHJepi KpITali mekapachiHaH orTin, KasakcranusiH Caitpam, fcbl, Oteipap, Tapas
Kadaaapsl apkbiasl OpTaaslk Asusra, Ilepcusra, Kaskasra >xoHe coa kepdeH Eypormara Kapail >KBLAKBIIT
OTBIPFaH.

bya exxeari KaaaaapAbIH OapABIFEL AepAiK yAKeH Kasak JaaachiH eHcepreH JKiGex >K0OABI OOVBIHAAFEI
KepyeH-capalidapFa alfHaAFaH asgajaMalapAblH KoHe yaKbIT oTe Kede Kalalapra aiiHaAFaH eaAi MeKeHAepAaiH
apkacblHAa mMaliga OoaraH. bya aliMakThIH >KaHAaHYbl VI FachIpABIH eKiHI >KapTeIcbiHAa, JKeTicy meH
Onrycrik Kasakcran >xepaepi Coarycrik HIprreic Kpitaii avimarbiHaH Kapa TeHisre aeriiHri >Kepai aabim
>KaTKaH opacaH 30p Kerreai umiepns Typik KaraHaTBIHBIH KYpaMBblHa eHIeH Ke3geH Oacraaagst (cypet 1)
[11].
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IlapTTs! 6enrinep

=~ TypiK KaraHaTBIHBIH B Bartsic Typik
L1eKapachl KaraHaThl
/ Yi1p1 XKibex 5k0bl
) HIsirsic Typik
Yiib1 XKibex 5K01bI KaFaHaTbl

6oibIHAAFbI ipi Kananap

Cyper 1. Typik karaHaThI Ke3iHgeri ¥ablI Xi0Gek >xoabr [11]

JKibek >xoawl Goiiaail eTKeH MeMaeKeTTep apackiHJa KasakcraH exxeAri MaJeHMeTTep MYpachlH
AdpinTen, coHFpl yakpITTa Oaca Hasap aydapa OacraraH eadepain Oipi. KasakcraHHBIH Tapuxm-majeHN
MYPachIHBIH Ka3ipri Kail-Kyiii MeMAeKeTTiH Facklpaap OOMFBI A49CTypAepAi caKTay XKoHe AaMBITy, TapuX IeH
M9/AEHMETTIH >KaHa eCKepTKiIITepiH ally, e>KeAri Kala OpblHAapblH, KeceHeaepai, KoHe MelliTTepai KaAIlbiHa
KeATipy, )KaHa TapuXu-MajeH! Mypaxkai-KoproikTap Kypy, Kazakcran XaabIKTapbIHBIH Ma4eHU MypachiHAA
TapUXM MaHBI3EI Oap MyparaTTHIK Ky>KaTTapAbl aHBIKTay OObIHINA KaObLAJalTBIH Iapajap KeIleHiMeH
cumaTTalapl.

Kasakcran PecrrybGamKachl XaAKbIHBIH MdA€HM MYpachl MeMAeKeTTiK MaHbI3bl Oap HbICaHAApP peTiHAe
ca"aaaabl. Oaapapl e3re MeMaeKeTTepre Oepy KYKBIFBI KOK, TeK Kasakcran PecrybamkaceiHa FaHa Tmeciai
MdA€eH! KYHABIABIKTapAbIH JKMBIHTBIFBIH CUIIATTalAbBI (cypeT 2) [7].

Tapuxu-mMageHn eckepTKilliTepre, HpICAaHAAPFa TOH OpTakK 0OeAarici — 04 aKHapaTTBIABIK. SIFHM, OCBI
TUNTeTi ecKepTKillITep MeH HbICaHAap ©3iHiH mnaiiga 00Aybl Ke3iHJeri ©TKeH OKUfalap MeH Tapuxu
KYOBLABICTap >KallAbl IIBIHANBI TAPUXM-MJAEHU aKIIapaTThl caKTall JkKoHe Oepe aAybl KaKeT.
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MoapeHH KYHABLIBIKTAD

3afisIpnel xoHE AIHH CHIIATTAFB! MOJICHH MYpPa 0OBeKTiTepl, COHall-aK TapuXH, KOPKEeM/IK, FRUIBIMH HEMECe 63Te e
MoJIeHH MaHBI35I Oap Hacka Na KYHABUTBIKTap

Tapuxu-Magenn mypa odbeKTinepi Tapux :koHe MafleHHeT ecKepTKimTepi

Tapux, apxeomnorus, cayneT, Kana KypbIIbICEL, OHep, JKeke KYpBLIBICTAD MeH aHCaMOIbAED, TAPHXH-
FHITTHIM JK9HE TEXHHKA, 2CTCTHKA, THOTIOTHA HEMECE MOJICHH ITAHAWAQTTap, XaNEIKTHIH TAPHXH 6TKEHIMEH,
AHTPOIOIOTHSA TYPFHICHIHAH KYH/ILUTLIFE Oap KOFaM MeH MEMIICKETTIH JaMybIMeH OailanbICTHI,
aNeyMeTTiK-Ma/IeHH 00beKTiNep Hacka 1a KOPHEKTi OpBIHIAP.

|
I | |

Apxeoaorusa eckepTrimepi Kasa KyphLTEICK] MeH caymeT AHcamOabaep
Typakrap, KalamblKTap, cekepTidirep! - Bexinic, capaii, TypFbIH Vi,
KopFaHzap KoHe eKeNnri TapPIX, COYNET KEICHAEPL, KOFAMJIBIK, SKIMIILI iK, cayna,

KOHEICTAPIIBIH, GexinicTepai, TapHXH OpTAIILIKTap, OHIIpIiCTiK, OKY MAKCATLIHAATEI

SH/TipiCTEpIiH, eKEeNTi aIaMHEBIH KBapTaIAap, allanaap, Kananap KYPBIIBICTAPABIH, AiHU

oMipi MeH KpI3MeTiniH izaepi 6ap MCH €I MCKCHICPAIH MaKCaTTaFBI €CKEPTKIUTED MEeH

facka 1a OpLIHIAP KaNaBIKTapE], FUOafar cayneTi FHMapaTTap/IBIH TOITAPEI

Cyper 2. Kasakcran Pecrry6.anKkacbIiHAAFBI M3 A€HM KYHABLABIKTap ABIH XUBIHTEIFBI (EckepTy — cbI30a Aepekkes Herisinge
KypacTeIipbiaast [7])

Byrinri KyHi Tapuxu-mMajeHn Mypa 00beKTiAepiH KOFaM eCKepTKilll peTiHAe KaObl1aiiabl. JereHMeH,
Oya oObekTizep Tapuxm-MaJAeHM MakcaTTa IlailijadaHblAMaca Ja, odap coa opTaja 06oay ¢akricimen
ajaMAap4blH AyHueTaHbIMBbIHA ocep eTeai. COHABIKTaH TapuXU-MdAEHM Mypa OODbeKTiepi Ke3-KeATeH
>Karjaliga Oeariai O6ip aaeymeTTik Cl)yHKLII/I}IAapAI)I opnIHAaNAbI [8].

Tapuxmn-mMageHn mypa oOBeKTidepi MeMAeKeTTiK 3aHHaMaJda OeArideHreH ToOpPTIMIleH KOpFrayFa
aABIHYBI MYMKIH >KoHe KOIITereH JaMbIfaH 94eM eljepiHge MyHAall oObeKTiaep OGipbIHFall peecTpre eHrisiain
>Kataabl. PeecTp cesi >xaambl MarblHaJa SKylieaey, ecelke aady, Ti3iM JereH YFRIMAapAbl Oiadipeai >koHe
3epTTey TaKbIPBIOBI asChIHAA TapMUXU-MdAEHM Mypa OOBLeKTidepi Typaabl MaadiMeTTep >KyieciH KaMTUTBHIH
aKIapaTThIK pecypc peTiHAe TyciHizeai. MyHAall >Kyileaey TYpiH 94eMAiK ToXipuOede XaablKapaablk
yliBIMAap, COHAAl-aK >KeKeJereH MeMAeKeTTep KeHiHeH KoadaHaab! [15].

Meicaa peringe 1975 xprapl KymriHe eHreH «/JyHumexysiaik Mypa HbIcaHb» KoHBeHIMsACHIH
aaybIMbI3Fa 00aaabl. JyHMexysiaik mMypa HbicaHbl — bipikken Yartrap ¥¥bIMBIHBIH bBiaiM, FBIABIM >KoHe
MoageHneT >xeHiHAeri yitbiMbl (IOHECKO) GackapaThlH XxaAbIKapaAblK KOHBEHUMsMEH KOpFalaThIH HBICAH
HeMece ayMaK. ATaAfaH XaAbIKapaAblK KeliciM OOJBIHINIA AYHMEXY3iHAeri Tapuxmu-MajeH! CUIIaTKa Me eH
MaHBI34bI HEICAaHAAP KYlieAeHiI, apOip HeICaHFa O KallABl erKel-TerKelili MaAiMeTTep eHri3ideTiH caifTTap
armplaaabl. yHmexysiaik Mypa oObeKTici peTiHAe ecerTeAin, oraH caliT Oepiayi yImiH HbIcaH reorpausaAbIK
>KoHe TapyXM TYPFbIJaH aHBIKTaAybl MYMKIH XKoHe Oeariai 6ip Tapuxmu-majeHn Hemece PU3NKaABIK MOHTeE 11e
Oipereit eckepTkimn 6oaysl Tumic. /JyHMeXys3idik Mypa HbBICAaHAApBl e€XeAri KMpaHABlAap HeMece TapuXu
FUIMaparTTap, eXKeAari Kadaaap, 1eaJep, opMaHaap, apaajap, Kea4ep, eCKepTKiluTep, Taydap 60Aybl MYMKiH.
2020 >xpLaFBl >KaFAal OorbiHIIA 167 eage Oapawirsl 1121 AyHmexxysiaik Mypa HblcaHzapbl Oap, oaapAbIH
iminge 869 tapuxu-maaenn, 213 taduru xoHe 39 apaaac HelcaHAap. EH ket caitrtapst Oap Kerrair, Mraana
>koHe VcriaHns MeMaekeTTepi 604bIn TaObL1aAb (cypeT 3) [16].
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Cyper 3. 2020 :xpLa OOVIbIHIIIA CAaHBI JKarbIHaH Ko /yH1eXy3iaik Mypa HbIcaHAapbI Oap eaaep [16]

Tarpl Oip Tapuxu-mMajeHM Mypa asChlHAA KapacTHIPbLAATBIH XaAbIKapaaAblK Keaicimre «Eyporraabik
Mypa OeariciH» >KaTKbI3yFa Ooaaabl. Eypomaanik mypa Oearici — Eypomaasik OgakThlH FuMapaTTapra,
Ky>KaTTapra, Mypa’kalidapra, MyparaTTapra, eCKepTKillTepre HeMece 3aMaHayu EypomaHbel KypyAaFrbl
MaHBI3ALI Ke3eH Jell caHaJaThlH OKuralapra Oeperin Tamy. 2011 >Kplapl KypblaraH Oya OaraapaamaHbl
Eypormaanix kommccust 6ackapadpl.

JKeke meMaKeTTep aeHTelliHAe Ti3iAiM >KylieciH caabICTBIpMaabl TypAe epTepek eHrisreH AKII >xone
Kanaga memaexerrepin aram kepceryre 0oaagpl. Tapuxu-mageHn Mypa OObBeKTidepiH KylteaeHAipim,
peecTpre TipKey YIIiH MeMJeKeTTep JKeTKiAiKTi Tapuxm-MaAeHM MypaablK KYHABIABIFBL Oap AeIl caHalaThIH
TaOUFM >KOHE >KacaHABl, MaTepUaAABIK >KoHE MaTepuaAAbIK eMeC, KbLAKBIMaAbl HeMece >KBIAKBIMAITBHIH
MaJAeHM KYH/BIABIKTapAbIH TidiMAeMeaepi KepceTiaeai.

«Tapuxu opbIHAAPABIH YATTHIK peecTpi» — 6ya 1966 >xpianl Kypolaran AKI MmemaekeTiHAeri Tapuxmu
MaHBbI3ABIAbIFbIHA OalfAaHBICTBI caKTayFa AaWbIK Jell CaHaAaThIH TapuXU ayMaKTapAblH, OPBIHAApPABIH,
FUIMapaTTapAblH, MdAE€HU KYPBLABICTapABIH >KoHe HBICaHAAapABIH pecMu Tidimi. beariai Oip HbICaH YATTBHIK
peecTpre eHy KYKBIFbIHa 1e OOAyBI YIIiH 04 TOPT HeTi3ri KpuTepuiigiH keM JereHae Oipeyine cait 60ays
Kepek [14]. ApxmuTeKTypaablK CTUABbAEP TypaaAbl aKIlapaT, 94€yMeTTiK TapUXTBIH 9pTypAi acmekTiaepiH
KepceTyi JereH cekiaai MoaiMeTTep HOMMHAIIMAHBIH akKplpamac Oeairi 0oabill  TaOblaaabl. OpOip
HOMUHaIMIAA MYAIKTiH erKeli-Terkeiiai (pu3MKaablK CUIIaTTaMachlH OepeTiH >KoHe OHBIH >KepridikTi, mrart
HeMece YATTHIK TapyX TYPFBICBIHAH TapMXM MaHBI3HI Oap eKeHiH TycCiHAipeTiH cumarrama 6eaimi 6ap [21].

Taaxpraayaap

Opraablk A3us eHipiHiH aayaH Typai MaJeHM MypachblH YCbIHY TYPFBICBIHAH €H IepCIIeKTUBaAbl
>KoHe KemleHAl 0oapim TaObLAaTBIH «JKibeK >KOABI» CepUAABIK TPaHCYATTHIK HOMMHALVLICH 2014 >KBIABI
IOHECKO-upH bykizeaemaik Mypa KomwmreTiHiH 38-mri  ceccmsicel  OapbICBIHAQ — KaOBLAAAaHABL
Homumuanusasiy Makcatel JOHECKO-HBIH bykizoaeMaik mypa Tisimine Opraablk Asus easepingeri YAbl
>KiOeK >KOABIHBIH TapUXU-MdAEHN HBICAaHAAPbIH €HTi3y K0AJ4apbIH KapacTeIpy 604451 [9].

JKibGex >x0abI OOJVBIHAAFEI CayAa OpTaABIKTaphl €H aAAbIMEH KOJalAbl KAMMATTHIK >KoHe
CTpaTeTnsAABIK TYPFblAa TUiIMA] reorpapuaabIK aliMaKTapAa OpHaJlacKaH opTaabIKTap 604451 «Kibek >K0Ab1»
CepUSABIK TPAaHCYATTHIK HOMMHaIusCh aschiHAa Kasakcran PecnyOamkaceiHbIH —ayMarbiHAa JKibex
>KOABIHBIH OipHellle Herisri aiiMakTapbl 0Oeain KapacTelpbiaabl. Ozaapra Xeticy, Coipaapus, ManFsiaak
aliMakTapsl >KaTaabl [12].
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ArtaafaH aliMaKTapAblH 9pKalChICH ¥AbI KiOeK >KOABIHBIH OCBHl ©HipAepJe OpHaJlacKaH TapuUX >KoHe
MoJeHIeT eCKePTKIIITepiH KaAbIITaCTHIPY TYPFBICBIHAH OeAariai Oip AeHreliAi ycral KaAraH ayMaKTap OOABIIT
tabbr1agpl. CoHgali-ak, Oya aliMakTap TaOuru-reorpapusAbK >KargaiiaapAblH >KoHe MOAEHMETTiH, OHBIH
imiHge KaAaAblK MOAEHMETTIH TapuX! JAaMybIHBIH ©3iHAIK epekmeairiMeH cunarrasazbl. Kasaxcran
ayMarbIiHAAFel ¥ABI KiOek >KOABIHBIH JKeTicy TapMarbl ©3iMeH aTTac aTalaThlH TapUXM-TeorpapusABIK
aliMaKTHIH IlIeKapalapbiMeH OearizenreH (cypet 4) [1,17].
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Cypert 4. Kasakcran aymarbiHAarsl JKiOek »koabiabig XKericy aliMarbIHAA eXXKeAri KadadapABIH,
opHaaacysi [1]

AHTOHOBKa KaJallblfbl - opTarachlpablK Kasaeik. Kasa typaan maaimer XI - XIII raceipaapabiy
GacrerHgars depektepde keadgeceai. XIII racerpabslH opTaceiHAa Kadara ask OackaH ¢ppaHIlys eamntici [Imasom ge
PyOpyk xaaansl «ipi caysa opTaabFel» Aemnn cunartrtaigsl. Kaaamsik 2004 sxpragan 6acran «KasakcTaHHBIH
MdJAeHM Mypachbl» Ti3iMiHe eHri3iareH.

Taarap KaaamiblFel - opTaraceIpAblK Taaxup. Taarap kaaacel IX FacelpAbIH asiFbIHAAFBI «XyAyd, 94-
Azaam» atThl Oearicis aBTOpABIH Iapchl reorpauaAAbIK >Ka3OacblHAa alThIAFaH Taaxupre calikec keaedi. Oa
’xa30aJa KaJdaHBI «OHBIH TYPFHIHAAPHI >KaybIHIep, 0aTbla >KoHe epXXypek» — Jemn cyperreren. Kaszba
>KyMBICTaphl ImaMaMmeH 50 >KblAFa >KYBIK YaKBIT >KYprisiain keareH KaaamiblK «KaszakcTaHHBIH MajeH!
Mypachl» ODaFgapaaMacsl ascblHAa TisiMre Kipai [15].

Kyaan kaaacel aaram pet VII-XIII raceipaarbl gepektepae Kesaecedi. YABI KiOeK >K0ABI OOMBIHAA
OpHaJacKkaH KaJaJlapAbl curartTan >ka3aTtelH Apab reorpadgnr AOy Illama sa-Makaucn Kyaan kasacein
«bekiHicTi Kada» peTiHAe CUIIaTTalABL.

Kezeci tapmak etetein Cripaapus aiimars! Iy, Ceipaapms, Apeic, beren cexiaai xasipri gaaa, 1mea
JKoHe IIIeJAeNT 30HaJdapblHJa >KaKChl caKTaAfaH ipi cy aligblHAQPBIHBIH MaHBIHAAFBl Oa3lCTep MeH
KaJlaJdapAblH MaAEHN AaHAMa(TTapbIHLIH apXe0AOTUAABIK KaAAbIKTaphIMeH Oeariai (cypert 5).
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Cypert 5. Kasakcran aymarsiHgarsr XKiGek xxoasHbIH ChIpAapust aifiMarbIHAA eXeAari KadaaapAblH opHaaacysi [1]

Typkicran, exeari flcchl, KaaaIlIbIFBIHBIH OacTaybl 0i3aiH asyipiMisre AeitiHri I MBIHXKBIAABIKTBIH
OacrpiHa >kaTagpl. Slcchr ipi cayda, cCOHBIMEH KaTap YAKeH eTiHIIiAiK ayAaHBIHBIH OpTaAbIFBI 00a4BI. byrinri
TaHJa KMHaKTa/AfaH AepeKkTep apKblAbl Kasipri Typkicran Oprtaablk Asusigarsl eH KeHe KaldaldapAblH Oipi

6oapIn TabbLAaABI A€Tl caHayFa 904eH 60aaAbl.
CyAaHABIPYABIH ipi opTaaafsl 60abin Tabbi1aabl. CaypaH KaAalllbIFBIHAAFB Ka3Oa >KyMBICTaphl Ke3iHAe Kala
imiHAeri exi MemmniTTi, KaAa CBHIPTHIHAAFBI HaMa3IOX MEIIiTiH, XaHaKa MeapececiH >koHe OekiHicTepain

Caypan kaaamibirbl KaszakcTaHHBIH OpTaFachIpABIK MaJeHuUeTi Oipereil Kaada >kKoHe >Kepai KoaAjaH
KBISBIKTHI >KYylieAepi aIllbIAfaH, JKoHe OJdapAblH OapABIFBl CoyaeT oHepiHiH Oipereit eckepTkimTepi OOABIIT

CbIFaHaK KaAallbIFbIHBIH aTaybl X faceIpaarbl A€peKTepae aTaafraH. Coa AayipAepAe OpTa Azust

eceniteaeai [17,18].
MeM/eKeTTepiHiH Melepi MeH Kasak XaHJaphl apachlHAAFbl KbI3y Kypec alaHbIHa aiiHaAfaH ChlFaHaK KaJachl
coyeT ecKepTKimTepimeH, coaapablH eH Oipererii - Kek-Kecene kecenecimen TanbsiMaa 0oAfaH.
Kankent, Hemece exeari fHrukenTt xasamsbirel XVIII raceipaap kesinge xypwbrarad. JKankeHT Tex
OFBI3 OMAeyIIiAepiHiH acTaHaChl KoHe pe3uAeHINACH FaHa eMmec, COHbIMeH KaTap ChIpAapUsHbIH TOMEHTi
aFrbICBIHAAFDI €H ipi KYPABIK IeH ©3eH cayAachIHbIH OPTaABIFbl OOAFaH.
Kasakcran PecrrybankaceiHbiH aymarsiHaa JKibek >xoasiHbIH ManFbicTay arimarbl, Kacrmit TeHisiHig
IIBIFBIC JKaFaJayblHAAa OpHAaJAacKaH, OChl TaOufM KelleHAepAiH aAyaH TypAaidiriMeH >KoHe KAMMATTHIK,

MdJeHI-TapyXN >KaFjalilapMeH epeKIlleleHeTiH Tabun AaHAmaTHHAa OpHaAacKaH (Cyper 6).
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APMIbCHOE
MOPE

KvBbuikana

Cyper 6. Kazakcran aymarpiagarsl J)KiGek skoanHBIH MaHFBIIAAK aliMaFrbIHAA eXeAri KadalapaAblH opHaaacysr [1]

Ke13p11Ka1a Kaaamserrsl IX-XV racepaapra >KaTKpeI3bl1abl. bacTanksiga Kaaa ek Opraablk AsnsgaH
raHa emec, Eyporiagan KeareH >KepridikTi KellneAai TypreIHAapABIH Aa, cayJarepaepail e KOpeHKi OpTaAbIFbl
004451. By KaaaHBI yakbIT ©Te Keae KelllneHAidep Oacein aaraH [20].

Capaitmnik Kaaamrsiesl X-XVI raceipaapaa KypblaraH Kada 6oapin ecenteaedi. Oa apkpiael Eypomna
eadepinen YHgicraH, Vpan >xeHe KpiTail KadasapbiHa AeifiH aAbIll OapaThelH ipi >kxoa eTTi. CapaiiIrsIk
MaHBI3ABI CasICU OPTAABIK DOAFaH.

CumnarraafaH exeAari KadadapMeH YAbI KiOeK >KOABIHBIH Ka3aKCTaHABIK OeAiriHAeri KadaJap >KoHe
HBICAaHAAPABIH Ti3iMi asgKTaaasl ey Aypoic eMmec. JKibek >koabiHbIH KasakcraHnfa KaaabIpFaH TapuXU-MaAeHN
Mypachl, ecKepTKilTepi MeH Oipereil OpeIHAApPHI eAiMi3AiH TypMCTIK >KoHe YKOHOMMUKAABIK AaMyBbIHAA eAeyi
i3 xaaaprpapsl aHblK [19]. CoHagBIKTaH OyA HBICAHAAPABIH SKYJieAeHTeH aKIIapaTTBIK PecypChlH KYPYABIH
©3eKTiAiriH TyciHyre MyMKiHAiK Oepeai. 1 kecrezen ¥abI >kiOeK >KOABIHBIH Ka3aKCTaHABIK 0eAiriHiH MaJeHN-
TapyXU Mypa HblCaHAapPBIHBIH KOIIIiAiri KaMTbLAFaH Ti3iMiH Kepyre 604aAbl.

Kecre 1. Kasakcran aymarbragarnl JKiGek 50 ABIHBIH aliMaKTaphbl OOMBIHINA TapUXU-MaAeHN 00beKTidepinin Tisimi.

Keticy aiMarsl CeIp1apHa aHMAFbI Mm{mnualq
AlMAFbI
Kaamek KATAIbIFEL JKyanTeGe Kanamberel; JKeTiacap 0a3HCIHIH Kp13pimkana
Tarrap KaTallbEsI; Kapacniantede €CKepTKIITepi; KarmanmersL
Kapamepren KalallbEe; 7Kankana KanammelFer,  JKaHeIK Kalamerer;
KalallbEbL Bopwxape! KopeiMbel.  JKaHKeHT Kamambrel,  Capainibik
Axtebe CremmmHckoe | KyrreGe kamamsrsl;  KeckeH Kyitik Karambrsl
KaIalbEbL OTsIpap OA3HCIHIH KAlAlBEE
AKXBIpTAC €CKEpPTKIMTepi; IITipik-Padat
apXEOIOTHAIBIK TypKicTaH KamallbEbl; KalTalIbERL;
KeIleHi; CHIaK KalalubEEL babum-Morna
OpHEK KanalbEbL CaypaH KanaImibIFeL KallallbIKTaphbl;
Kyi1an KanameEs!; CpFaHaK KalallbEbl,  banaHIel KOHBICHL
| Koctebe KanampEsL.

(EckepTy — KecTe JIepeKKe3 HeTi3iHIe KYpacTRIPEIIIE [1])
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Bepiaren JXXiGex koAbl OOMBIHAAFHI Kalalap MeH OPBIHAAPABIH TYPUCTIK TaPTBHIMABLABIFBI XKETKiAIKTI
Aenreiige exeHi anikbiH. Cebebi Kaszakcran Yawl KiOek KOABIHAA OpHaJackaH, AYHMEXKY3iliK MaHBI3BI Oap
TapUXM KoHe MdJeHM ecKepTkimTepre 6ail eadepain 6ipi. ©OaeMAiK KaybIMAACTBIK Oy >Karjalifa ga Kell
KeHia Oeaeai. byrinae ¥bI )Xibek >KOABI KOIITeTeH MeMAeKeTTepAiH KyIIiMeH KaliTa >KaHJaHyJa. Y AbI XXibek
>KOABI OYTiHII TaHAA 94€MAETi eH TapTHIMABI TYPUCTIK OaFbITTapABIH Oipi >KoHe TypusMHiH OipHeme TypiH
AaMBITy MYMKiHgiri OoiibiHma Oipereri Marmcrpaab Ooasn caHadagwl [21]. Keaik >xoHe akIapaTThIK
KOMMYHMKallMAAapAblH, ©HEepKaCiNTiK eHAeyAiH, Tayapaap MeH KbI3MeTTepAiH XaAblKapaablK cayJaHbl
AaMBITy, cOHAail-ak Asusa MeH Eypoma eagepiHiH MHTerpanusaAbK Ipolecrepre 6eaceHAl KaTBICYBI ¥ ABI
>KiOeK >KOABIHBIH €KiHIII THIHBIC aAybIHA KO aIlIThI.

Tapuxm maructpaab OOMBIHAAFEI OOBEKTiAEPAL KapacThIpa OTHIPHII, OAapABIH CUITaTTaMalaphl KaH-
JKaKTBl KaMTBIAFaH MaJAiMeTTep 0asachlH KYpPYy >KOAFa KOWMBIAABL. ATaAfaH aKIlapaTTBIK pecypcKa
oObeKTiZepain araybiHaH OacTar, KbICKallla TapMXbl MeH >KaAIlbl >KarAaifbl, OAapAblH TapUX! MoHI >KoHe
Kasipri Kesgeri maiigasaHyblHa JeliiHri akmapartTap enrisizesi. CoHbIMeH Oipre, TypuCTiK TypFBIAaH
oObeKTidepaiH TypAi caHaTapbl OONBIHINA CTATUCTUKAABIK KepceTKimTepi OepieTiH >XylteaeHAipiareH
MaaimeTTep Oaszachl HerisiHAe KapTa KYpacThIPY 9peKeTi JKy3ere achIphlaalbl.

¥an1 XibeK K0ABIHAA TYPU3MAi YIIBIMAACTBIPY acipece Kasipri ke3Je o3eKTi, eiTkeHi oa Kasaxcranra
Eypona Memaexertepi meH JKamonus, Maaaiisus, Kertair, Kopesa cusakrol eagepain myadeaepine xipyre
MYMKiHAiK Oepeai. Oa ymrin Yasl kibek >xo0asiH KaszakcraH MapKackl peTiHae aBTOMATTHI TYpAe OeAariaeiTin
HeTi3ri KYHABIABIKTapAbl 3epaedey KakeT. MyHJail TypucTik OpeHATIH Ooaysl KaszakcTaHHBIH TypUCTIiK
OHIMJepiH JaMbITyFa >XoHe eA ayMaFblHAa TYPUCTIK OaFBITTBIH TapThIMABIABIFBIH >Kacayfa bIKIaa eTeTiH
60aaap1r. CoHABIKTaH, ¥AbI KiOeK >K0ABl OOMBIHAAFBI TYPUCTIK HBICAHAAP MeH OJapAblH KOHAK KallAblABIFBIH
3epTTey MaHbI3AbI ceprriaic Oepeai [22].

KopbITbiant

JKibex >KOABI MYpachIHBIH MaHBI3ABIABIFBIH >KahaHAaHy >KarAaliblHAAQ KapKbIHABL JaMBIII Kele
JKaTKaH d1eMJe Kelibip MaAeHneTTepMeH 061iceTiH MeMAeKeTTep MeH XaAbIKTap apacklHAAFHL Y3aK Mep3imMai
e3apa aaMacy4bl >KeHe OJapAblH apacbhlHAArbl ayblpMalllblABIKTapAbl KYPMeTTeyai ecke cady peTiHAe
Oarasamay Kepek. JKiOex >KOABI COHFBI OipHeIlle MBIHXKBIAABIKTapAarbl KOFaMapaablK aAMacylapAblH
9PTYpAiairi Typaabl MAesIHBI XKYy3eTe achlpy peTiHge MUAAUNOHAAFaH aJaMaapAblH TyCiHiringe kaaas! [1,15] .

Opraasik Asusagarsl «XKibek >K0ABl» CepUAABIK TPaHCYATTBIK, HOMMHAIIMICHL KODachl eaaepaiH
©3aapa KapbIM-KaTbIHacChlH KepceTyre, COHJali-aK ajaM3aT STHMKAAbIK, MJAEGHM JKdHe pyXaHHU
KYHABLABIKTapABIH KMBIHTHIFRIHAH TYpPaTBIHBIH MOIBIHAayFa OarpiTTadraH. bya JKibGek >xoawHaarer Oyrinri
eazep MeH KOraMJAapAbl KAMTUTBIH 3aMaHay! MaJeHMeTapaAblK >KOOaHbIH MdAEHU 9PTYPAidiK ITeH TypaKThl
JAaMy¥a bIKIIaA eTeTiHiHiH MbIcaabl A€l eceriTeaeai.

Yap1 xibeK >KOABIHBIH KBI3MET eTYiHiH HOTMKeCiHAe TaplXxTa aAfalll peT KapKBIHABI JKoHe KylteAai
941eMAIiK DKOHOMMKaABIK OaliAaHBICTap IpOIleciHAe MdJEeHMeTTepAiH >KaKblHAACY Ypdici OailkaaAbpl. YAbI
Ki0eK >KOABIHBIH OyKia OafFpIThI OONBIHINIA MdAEHM KypaMJacTapablH OipTiHgen Oipiryi yAKeH >KeTicTikK
0oaasr [21].

Ogsinig Tapuxu TaMbIpAapbIH TYCiHyTe JeTeH YMTBIABIC, pyXaHU MoJeHUeTTiH OacTayaapbiH izJey,
94eMAIK pyxaHI MoJAeHMeTKe KaTBICYy ce3iMi oaeMHiH KemTereH eajepiHiH YA >KiOeK >K0Abl (peHOMeHiHe
AeTeH KBI3LIFYIIBIABIFBIH apTThipagbl. COHABIKTAH >KOCHapAaHfaH ic-IlapaJap MeH TY>KbIphIMAaMaHbI
KellleHAi icke acpipy >kaansl OHTycTik KazakcTan aiiMarbIHBIH ®KOHOMMKAChIH MaMaHAaHABIPYABIH TYPUCTIK-
CEepPBICTIK TYPiH AaMBITYy >KO/ABIMEeH >KaHa OoceKkere KaOizeTTi >kafFaalifa ayBICTBIPYFa MYMKiHAiri Oap [21].
OpraracelpAblK, KadadapAblH TapuXM MaHBI3BIH, MdJeHMETTIK MoHIH Kaszipri Koramfa >KeTe VFBIHABIPY
MaKcaTblHAA TYpAi 3epTTeyaep >Kyprisiain, oaapAblH HOTIDKeAepi KOraMAa KaHaraTTaHapABIK KO3Kapacrap
Ka/ABIIITaCThIpa aaAbl.

Kapxxbiaanaeipy. BR10965370 “¥Yapr JKibek >KOABIHBIH TapuXM TOIOHMMILICHIH FBIABIMAApP
TorbichiHAa 3epTTey” BMK KP BI'M >xo0ach! asichiHAa Kap>KblAaHABIPBLAFaH.
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AKTyaAbHOCTb CO34aHMsI peecTpa 00BEKTOB KyAbTYPHO-UCTOPMYIECKOIO HacAeAs1 Ka3axCTaHCKOMI
yacTty Beankoro meakoBoro IIyTnn

AnHoTanws. Beaukmii I1€AKOBBIN IIyTh, MCTOPMYECKM SBASBIIMICA TAaBHOM MarucTpaabio
CpeAHEeBEeKOBbsl, CerOAHs CTaHOBUTCSA ITpeAMeTOM COBpeMeHHBIX lccAeloBaHUil. VICTOpMKO-KyAbTYpHBIE
MaMATHUKY BeAnkoro 1meAkoBoOro MyTHu ¢ APeBHMX BpeMeH U 40 HaIllUX AHell He yTpaTUAU CBOeTO 3HaueHIUs
aas 3eman Kasaxcrana. Kazaxcranckas vacts Beamkoro mieakoBoro myTtu mmeeT 604bIIOe KOANMYECTBO U
pasHOOOpasue OOLEKTOB KyABTYPHO-MICTOPMYECKOTO HacAeAys, KOTOpble WIPalOT Ba’kKHYIO pOAb B
KyABTYPHOM, AYXOBHOM U TYPUCTCKOM passuTum oOmiectsa. O4HaKO MOXHO CUMTaTh, UYTO A0 CUX IIOP HeT
cHucTeMaTH4YeCcKol mHpopMauny o BeaAMKoM IIeAKOBOM ITyTM Ha Ka3axcCKoil 3eMae. B craTpe m3aaraiorcs
aKTyaAbHOCTb ¥ HeOOXOAMMOCTb CO3J4aHUs peecTpa KYAbTYPHO-UCTOPUYECKUX OOBEKTOB  BAOAD
UCTOpUYecKOl Marucrpaan Beamkoro mreaxosoro myTm B permone PecryOamkm Kazaxcran. OOBeKTol
KyAbTYPHO-UCTOPMYECKOTO HacAeAMsl pacCMaTpUBAIOTCA KaK OAHO M3 BaKHEMIIMX HallpaBA€HUI Ha IyTHU
TYPUCTCKOTO pa3BUTII CTPaHbI 40 HACTOSIIEro BpeMeH!. EcTh Bce OcHOBaHISA M0araTh, YTO ApeBHIe Topoja
U MecTa B40Ab BeAnKoro IeaKoBOro MyTH IPeACTaBAAIOT cOOOM COBOKYITHOCTh OOBEKTOB, KOTOPHIE CEeTOAH:
TpeOyIOT CrcTeMaTU3MPOBaHHON MHPOPMaIINIL.

Kaiouesble caoBa: Beankmii I1eAKOBBIN IIyTh, peecTp, KyAbTypPHO-UCTOPMYIECKUIT OODBEKT, TYpMU3M,
TYPUCTCKOe HacaeAue.
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1234 Al-Farabi Kazakh National University, Almaty, Kazakhstan
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Relevance of creating a register of objects of cultural and historical heritage of the Kazakh part of the
great silk road

Abstract. The Great Silk Road, historically a major highway in the Middle Ages, is now the subject of
modern research. Historical and cultural monuments along the Great Silk Road have not lost their
significance for the land of Kazakhstan since ancient times and to this day. The Kazakh part of the Great Silk
Road has a huge number and variety of objects of cultural and historical heritage, which play an important
role in the cultural, spiritual, and tourist development of society. However, it can be assumed that there is
still no systematic information about the Great Silk Road in Kazakh land. The article describes the relevance
and necessity of creating a register of cultural and historical objects along the historical highway of the Great
Silk Road in the region of the Republic of Kazakhstan. The objects of cultural and historical heritage are
considered as one of the most important directions of the country's Tourist Development. There is a reason to
believe that ancient cities and places along the Great Silk Road are a set of objects that need systematized
information today.

Keywords: Great Silk Road, register, cultural and historical object, tourism, tourist heritage.
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Analysis of the state of atmospheric air in the city of Aktobe
according to stock materials

Abstract. The article considers the influence of climatic factors on environmental indicators of
the state of atmospheric air. The analysis of atmospheric air pollution in the city of Aktobe is
carried out according to departmental organizations and stock materials. The dynamics and
structure of pollutant emissions in recent years are presented. The authors carried out a
comparative characteristic of the composition and structure of emissions depending on climatic
conditions. The article focuses on patterns of changes in emissions of pollutants into the
atmosphere. The article presents organizational and economic measures to prevent environmental
pollution, including the tightening of environmental legislation and the introduction of methods
of internalization of environmental damage.
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Introduction

In recent decades, there has been an increasingly close relationship between the development of the
economy and changes in the environment, and the mutual impact of both the environment on economic
development and the results of economic activity on the state of the natural environment is increasing,
accompanied by significant negative changes in its quality. In turn, the impact of the environment on the
health and quality of life of the population is increasing, which are important factors in human capital
development and productivity growth that determine economic development [1-3].

The state of the environment is one of the basic parameters that characterize the quality of life of the
population. In recent decades, there has been an increasingly close relationship between the development of
the economy and changes in the environment, and the mutual impact of both the environment and the
results of economic development on the state of the natural environment has increased [4, p. 125]. In a
constantly deteriorating environmental situation, the impact of the environment on the health and quality of
life of the population increases correspondingly. The health of the population as a whole and of the region,
in particular, is an important factor in human capital development and productivity growth, which in turn
have a direct impact on economic development.

An important factor that negatively affects both the health of the population and the economy is
atmospheric air pollution. Therefore, there is a need for measures to analyze, predict and control the impact
of transport and industry on the environment.

According to the annual bulletin of the RSE "Kazhydromet", the state of atmospheric pollution in the
cities of the Republic of Kazakhstan, Aktobe has been among the five cities with the highest level of
atmospheric air pollution for a long time and is included in the "Priority list of cities with the highest level of
atmospheric air pollution".
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Analysis of the state of atmospheric air in the city of Aktobe according to stock materials

Regular monitoring of the state of atmospheric air on the territory of the Republic of Kazakhstan is
carried out by RSE "Kazhydromet" in 28 localities, including in the city of Aktobe [5,6].

Research area and methods

The condition of the air basin is assessed based on the results of the analysis and processing of air
samples taken at observation posts. Observations of the state of atmospheric air in Aktobe are conducted at 5

observation posts, three of which are sampled in manual mode (discrete method), and two — in automatic
mode (continuous) (Figure 1, Table 1).

Table 1. Location of observation posts and determinable impurities [6]

P lecti .
ost Se ec'tlon Conduct‘lng Post address Definable impurities
number Period observations
4 times a Manual sampling . Suspended Substances,
1 A k 14
day (discrete methods) Viagoro Sulphur Dioxide, Sulphates,
4 Belinskogo st, 5 Carbon Oxide, Nitrogen
3 times a Manual sampling Dioxide and Oxide,
5 day (discrete methods) Lomonosova st, 7 Hydrogen Sulfide,
Formaldehyde, Chromium.
Suspended particles RM-10,
2 Ryskulovast, 4 «G» sulphur dioxide, carbon
KasKAbIe . oxide, nitrogen dioxide and
In continuous mode .
20 MyuHYT oxide, ozone, hydrogen
3 Eset-Batyr st, 109 sulfide, formaldehyde, sum
of hydrocarbons, methane.

A Automatic posts
A Stationary posts

Figure 1 - Layout of air sampling stations in Aktobe
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The quality criteria are the values of the maximum permissible concentrations (MPC) of pollutants in
the air of populated areas. The level of atmospheric pollution is estimated by the value of the complex index
of atmospheric pollution (ISA5), as well as by the excess of the MPC of individual pollutants by comparing
the impurity concentration with the MPC (in mg/m3, mcg/m3). To assess the level of atmospheric air
pollution for a month, there are used two air quality indicators such as:

e standard index (SI) — the highest impurity concentration measured in a short period of time, divided
by MPC, from the measurement data at the post for one impurity, or at all posts for all impurities.

* greatest repeatability (NP) — the greatest repeatability of exceeding the MPC from the measurement
data at the post for one impurity, or at all posts for all impurities [7].

The degree of atmospheric air pollution is estimated by four gradations of SI and NP values, which
characterize the degree of short-term exposure to air pollution to public health (Table 2). If SI and NP fall
into different gradations, then the level of air pollution is estimated by the highest value of these indicators

[6].

Table 2 — Assessment of the degree of atmospheric pollution index

Gradation Outdoor air pollution Indicators Assessments for
the month

SI 0-1

I Low NP, % 0

II Increased le,l ” 12_-149
SI 5-10

o High NP, % 20-49

v Very High NEI 7 Z;g

The value of the complex index of atmospheric pollution is calculated for five substances with the
highest normalized values of MPC, taking into account their hazard class. In Aktobe IPA5 includes the
following pollutants: nitrogen dioxide, sulfur dioxide, ammonia, dust, and carbon monoxide.

The criteria for the quality of atmospheric air by the value of IPA are presented in Table 3.

Table 3 - Air pollution quality criteria by IPA value

IPA -<5- The level of pollution is below the average in cities

IPA->5, <8 The level of pollution is average in cities

IPA->8, <15 The level of pollution is above the average in cities

IPA - 15 and highest The level of pollution is significantly higher than the average in cities

The quality of atmospheric air in an urban environment depends not only on the volume of gross
emissions, but is formed under the influence of a complex interaction of natural and anthropogenic factors.
With constant emission parameters, the level of pollution directly depends on climatic conditions:
temperature, wind speed, and direction, solar radiation intensity, air humidity, amount and duration of
precipitation. It is also important to take into account the parameters of the dispersion of impurities. In an
urban environment, the dispersion features are influenced by the layout of streets, their width, direction, and
height of buildings. In large cities, with prolonged weather clearings (anticyclonic type of weather),
prerequisites are created for the formation of a "heat island", where the highest concentrations of pollutants
are observed [8].
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Natural and climatic conditions largely determine the potential for atmospheric pollution (APP). The
transport and dispersal of impurities entering the city’s air basin emitted by industry and motor vehicles
depends on the APP. A low APP (favorable dispersion conditions) is observed in North and Central
Kazakhstan. The most unfavourable dispersion conditions (very high APP) occur in Eastern and Southern
Kazakhstan [9]. The urban agglomeration «Aktobe City» is located in the Western part of the Republic of
Kazakhstan, in the central part of the Podralskaya plateau, raised by 200-400 m. The terrain within the city is
diverse, absolute marks range from 200 to 210 m [9].

The western part of Kazakhstan in the cold season is under the influence of a vast area of the
Siberian anticyclone [10]. The climate of Aktobe is assessed as sharply continental, characterized by negative
values of the average annual temperature (+5 ° C), a significant difference between average temperatures in
winter and summer (30 °, -40 ° C), sharp temperature fluctuations (10 ° C or more) during the day, relatively
little precipitation (350 mm in a year). The average annual wind speed is 2.4 m/s, and the average annual
humidity is 68 % [10].

Throughout the year, the wind of the western, north-westerly direction prevails (22-27%). The
anticyclone dominating the city in winter causes the predominance of calm or with weak winds weather.
From November to March, the wind speed of 0-1 m/s is recorded in 82-89% of cases. The displacement of
cyclones leads to a significant increase in wind from March to May. The main direction of the wind in the
city of Aktobe is the west (17%). In addition, the prevailing wind directions can be called southeast (17%)
and south (15%). The rarest wind in the city of Aktobe is northeast (6%) (Figure 2). The wind speed in this
period can reach 15-18 m /s, sometimes its gusts are recorded at the level of 20-25 m/ s, which, combined
with intense evaporation from the surface of sandy soil, is the cause of increased natural dustiness of the air
basin.

20%

10%

10%

20%

20% 10% 0% 10% 20%
Figure 2 - Rose of the Winds of Aktobe [00]

The city is dominated by a fairly low relative humidity (40-50%). Precipitation is distributed
unevenly throughout the year: during the cold period, their monthly amounts are insignificant (25-30 mm),
the minimum falls in December-January (17 mm), and the maximum is in June, less often in July. The city
has an average of about 148-170 days with snow cover.

The natural topographical features of the location of the city and its individual districts are
important factors in determining air quality. In conditions of local terrain, with frequent stagnation of air
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masses, emissions from industrial enterprises dissipate slowly, while high concentrations of pollutants are
created in the surface layer of the atmosphere. According to the zoning of the country's territory according to
the climatic conditions of the dispersion of impurities from low emission sources, the city belongs to the fifth
zone (with a high potential for atmospheric pollution).

Results and discussion

According to the index of atmospheric pollution in 2020, Aktobe was in 11t place among other cities
of Kazakhstan — 4.2, which characterizes the level of air pollution in the city as "below average" (Figure 3) [3].
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Figure 3 - Comparison of the Air pollution index (ISA) by cities
of the Republic of Kazakhstan for 2020

Analysis of changes in the average long-term (for 2015-2021) value of the air pollution index in the city
of Aktobe by month showed the following (Figure 4).
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Figure 4 - Comparison of the average long-term value of the atmospheric pollution index (IPA5) in the city of Aktobe by month.
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The average long-term value of IS5, as a rule, reaches the highest values in the summer, especially
the level of pollutants in the atmosphere of the city in June is high. In autumn, the level of atmospheric air
pollution decreases reaches its minimum value in December, and then stabilizes at relatively low levels of
7.5-7.6.

The analysis of the level of air pollution in Aktobe in 2021 by the maximum permissible
concentrations of pollutants in the air of populated areas showed that for a number of impurities, there are
exceedances of both average and maximum regulatory values. If in the first case the excess was registered
for only one substance — formaldehyde (2.3 MPC), then in the second for five: chromium - 31.5 MPC,
suspended solids — 8.6 MPC, carbon monoxide — 6.2 MPC, formaldehyde — 2.6 MPC, hydrogen sulfide — 2.1
MPC, nitrogen dioxide — 2.0 MPC o5e. In comparison with the nature and level of atmospheric air pollution
in 2020 [00], the average content of the main pollutants in the air in 2021 varies slightly. On the other hand,
there are reasonable concerns about a sharp increase in atmospheric pollution with suspended substances
and, in particular, chromium.

In total, 19 cases of high pollution (EW) and 4 cases of extremely high pollution (EW) were noted in
the city of Aktobe in 2021 (Table 4).

Table 4 — Information on cases of extremely high pollution and high pollution in atmospheric air [5]

Impurity Day, | Time | Posts Concentration Wind Tempera | Atmos
Month , Num | mg/m3 | Exceedanc | Direction, | Speed, | ture, °C | pheric
,Year | Hour | ber e, MPC grad m/c Pressu
re
B3
12:40 0,1 12,5 East 0,1 -3,9 744,7
H 23.02.
S };zlizloegen 2302 | 1900 | Ne2 | 00838 | 1048 South 0,1 96 | 7463
Y 19:20 0,0857 10,71 East 0,1 -10,2 746,6
Hydrogen 24.02. ) No 2 East
Sulfide 021 09:00 0,0854 10,68 0,1 -21,7 752,2
Hydrogen 15.03. ) No 2 North
Sulfide 2021 00:00 0,1014 12,68 0 -1,2 742,7
Hydrogen 23.04. )
Sulfide 2021 23:40 | Ne3 | 0,1521 19,01 East 0 16,4 731
Hydrogen 24.04. ) No 3 East
Sulfide 2021 00:20 0,0919 11,5 0 15,7 730,9
Hydrogen 24.04. | 02:20 | Ne3 | 0,0869 10,86 East 0 14,8 731,4
Sulfide 2021 | 03:00 0,1559 19,49 14,5 731,6
Hydrogen 04.07 08:40 0,1057 13,2 18,3 740,3
Sulfide 5 0 > 1' 23:00 | Ne3 | 0,1443 18,0 North Calm 22,4 740,1
23:20 0,1246 15,6 21,5 740,2
Hydrogen 10.07. | 04:00 | Ne3 | 0,1073 13,4 Northwest Calm 23,4 732,6
Sulfide 2021 | 07:40 0,1011 12,6 21,4 732,4
Hydrogen 13.07. | 07:40 | Ne3 | 0,0885 11,1 Northeast Calm 14,9 730,5
Sulfide 2021 | 08:00 0,1191 15,0 15,9 730,5
Hydrogen 26.07. | 22:20 | Ne3 | 0,0868 10,85 ast Calm 25,9 730,0
Sulfide 2021 | 22:40 0,1017 12,7 24,6 730,1
Chromium 07.10.
13:00 | Ne4 | 0,016 10,7 West 2-6 1,7 745,9
(+6) 2021 e
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5B3
Hydrogen 24.04. ) Ne 3 East
Sl g1 | 00:00 0,2384 29,8 0 16 731
Hydrogen 1o\ 04 | 0240 | ™3 | 02085 28,56 East 0 14,5 731,5
Sulfide
Hydrogen 1o o7 1 2300 | Y3 | 01834 23,0 East Calm 25,3 730,1
Sulfide

——
(ci 6;°mmm 10.10. | 19:00 | Ne4 | 0,0473 31,5 Southwest | 2-11 11,0 753,0

In May 2021, at the time of the preparatory work within the framework of these studies, the state of
atmospheric air pollution in the city of Aktobe according to the stationary observation network of RSE
"Kazhydromet" was characterized by a very high level of pollution. It was determined by the SI value of 14.9
(very high level) for hydrogen sulfide in the area of the industrial zone, the NP of this substance was 5.2%
(elevated level).

The high level of atmospheric air pollution was recorded in the 5th District at Station 3 (109 Eset Batyra
Str.) by hydrogen sulfide, it was determined by the SI value of 6.2, NP was 3.5%. Also in the area of the railway
station at station 5 (st. Lomonosova, 7) was noted high content of formaldehyde, with values SI 5.8, NP=12.5%.

An increased level of atmospheric air pollution was observed in the area of Zhilgorodok at post No. 4
(Belinsky str., 5) for hydrogen sulfide and nitrogen dioxide, NP is equal to 1.4, SI = 1.1. Also, in the area of the
railway station at post No. 5 (Lomonosov str., 7), elevated suspended matter contents were noted (SI= 2, NP=1,4)
and carbon monoxide (NP =8,3, SI = 1,8). In the 5th micro district at post No. 3 (109 Eset-Batyr Street),
increased content of sulfur dioxide, nitrogen dioxide and formaldehyde were registered (SI was 1.1-2.4, NP< 0.1%).

The concentrations of sulfates, nitric oxide, and chromium were at a low level: SI <1, NP = 0%.

The formation of the level and duration of atmospheric air pollution can be significantly influenced
by meteorological conditions, especially the wind and temperature regimes of the studied territories [3].

The diffusion capacity of the atmosphere depends on the vertical temperature distribution and wind
speed. If the temperature drops at an altitude, intensive turbulent exchange conditions are created. The most
volatile state of the atmosphere occurs during the summer during the daytime. Under such conditions, there
are large concentrations of contaminants on the Earth’s surface and there may be large variations over time.
If in the surface air the temperature rises with height (temperature inversion), then the dispersion of
impurities decreases. In the case of strong and long-term ground-level inverses with low, in particular
disorganized, emissions, impurity concentrations may increase significantly [9].

In the case of elevated inversions, surface concentrations depend on the height of the location of the
source of pollution relative to their lower boundary. If the source is located above the elevated inversion
layer, then the admixture to the earth's surface comes in small quantities. If the source is located below the
elevated inversion layer, then the bulk of the impurity is concentrated near the earth's surface.

BECTHUK EHY umenu A.H. l'ymuaesa. Cepus Xumus. [eozpadus. dxkorozus No 4(141)/2022 61
BULLETIN of L.N. Gumilyov ENU. Chemistry. Geography. Ecology Series



Analysis of the state of atmospheric air in the city of Aktobe according to stock materials

The change in the temperature regime in Aktobe is shown in Figure 5.
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Figure 5 — Change in the average monthly air temperature in Aktobe in 2021

The wind speed contributes to the transfer and dispersion of impurities, as the intensity of the
mixing of air layers increases with increasing wind. With a weak wind in the area of high emission sources,
the concentrations of SV near the ground decrease due to an increase in the rise of the torch and the
entrainment upward. The rise of impurity is especially significant with heated emissions. With a strong
wind, the initial rise of the impurity decreases, but the impurity transfer rate increases over considerable
distances. Maximum impurity concentrations are usually observed at a certain rate, which is called
dangerous. The dangerous wind speed depends on the emission parameters. For powerful emission sources
with a large overheating of flue gases relative to the surrounding air, for example, for thermal power plants,
it is 5-7 m/s. For sources with relatively low emissions and low gas temperature, for example, for chemical
industry enterprises, it is close to 1-2 m/s [5]. For G. Aktobe is characterized by winds of up to 3 m/s,
therefore, dangerous winds may occur for metallurgical enterprises located in the city, however, the
probability of such winds for the city's energy supply enterprises is low.

Solar radiation causes photochemical reactions in the atmosphere and the formation of various
secondary products, which often have more toxic properties than substances coming from emission sources.
Thus, in the process of photochemical reactions in the atmosphere, sulfur dioxide is oxidized to form sulfate
aerosols. As a result of the photochemical effect, photochemical smog is formed in polluted air on clear
sunny days.

With fogs, the concentration of impurities can greatly increase. Fogs are associated with smog, in
which high concentrations of harmful impurities are retained for a long time. The greatest probability of
smog formation in Aktobe exists in the cold period of the year — late autumn, winter, and early spring.

The spread of impurities is influenced by ordered vertical movements due to the heterogeneity of
the underlying surface (terrain and the presence of large reservoirs).

In urban conditions, the dispersion of impurities is also significantly affected by the layout of streets,
their width, direction, the height of buildings, the size of green areas, and water bodies that form, as it were,
different forms of ground obstacles to airflow and lead to the emergence of special meteorological conditions
in the city.

Thus, the analysis of the measurement results of the RSE "Kazhydromet" indicates that since 2017 in
Aktobe there has been a systematic decrease in the level of pollution according to ISA5, in recent years this
indicator has decreased by more than 2 times. An analysis of the values of I-5 calculated for each month in
the period from 2015 to 2021 shows that the value of I-5 increases from June to September of each analyzed
annual period.
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At the same time, despite the general decrease in the level of air pollution in Aktobe, in 2021, excess
amounts of chromium, hydrogen sulfide, suspended solids, carbon monoxide, formaldehyde, and nitrogen
dioxide were recorded in the city. In addition, cases of high and extremely high atmospheric air pollution are
noted for two substances — hydrogen sulfide and chromium.

Conclusion

According to the data obtained from the results of regular monitoring of the state of atmospheric air
in Aktobe, the level of pollution of the urban atmosphere, calculated on the basis of the complex index of
atmospheric pollution (ISA5), from 2015 to 2021, i.e. over the past 7 years, has steadily decreased by an
average of 0.7 points, and in 2021, it was 4.2, i.e. "below average", which allowed Aktobe to take 11th place
among other cities of Kazakhstan in this indicator. Despite this, the ecological state of atmospheric air in the
city cannot be called favorable due to the fact that the value of the complex index of atmospheric pollution is
calculated only for five substances with the highest normalized MPC values, taking into account their hazard
class and, accordingly, cannot fully characterize the ecological state of atmospheric air. This is confirmed by
the fact that analyzing the level of atmospheric pollution of Aktobe in 2021, in terms of the maximum
permissible concentrations of impurities in the air of populated areas, cases of excess of 6 pollutants -
chromium, suspended solids, carbon monoxide, formaldehyde, hydrogen sulfide, and nitrogen dioxide -
were identified, of which only three are considered in the formula for calculating ISA5 in Aktobe.

The formation of the level and duration of atmospheric air pollution can be significantly influenced
by meteorological conditions, especially the wind and temperature regimes of the studied territories. Thus,
when the temperature level decreases with the height, conditions of intense turbulent exchange are created,
and, conversely, in the case of an increase in temperature (temperature inversion), the dispersion of
impurities weakens. Unlike the temperature, the wind definitely contributes to the transfer and dispersion of
impurities. If with a weak wind in the area of high emission sources, the concentrations of SV near the
ground decrease due to an increase in the rise of the torch and the entrainment upward, then with a strong
wind, the impurity transfer rate increases over considerable distances.
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Tyitin ce3aep: DKOAOTUAABIK >Karjall, aTMocepaablK ayaHBIH AacTaHybl, CTal[IOHApABIK Ke3JAep,
DMUCCHS AMHAMMKACHI, DMUCCUS KYPBHLABIMBL.

64 No 4(141)/2022 A.H. Tymuaes amuindazor EYY Xabapuivicor. Xumus. Teozpagus. Dxorozus cepusicer
ISSN: 2616-6771, eISSN: 2617-9962


https://doi.org/10.32014/2518-170X_2022_5_%20455_37-50
https://doi.org/10.32014/2518-170X_2022_5_%20455_37-50
mailto:berdenov-z@mail.ru

Mukanov B., Berdenov Zh.G.

References

1. Saltykova M.M., Balakaeva L.P., Shopina A.V., Bobrovnitsky O.V. Analiz vlijanija zagrjaznenija
atmosfernogo vozduha na smertnost' ot osnovnyh neinfekcionnyh zabolevanij v zavisimosti ot pola i
vozrasta, Jekologija cheloveka [Analysis of the influence of atmospheric air pollution on mortality from
major non-communicable diseases depending on gender and age, Human ecology], 28, 2, 4-22 (2021) [in
Russian] https://doi.org/10.33396/1728-0869-2021-12-14-22

2. Rjumin V.V. Dinamika i jevoljucija juzhno-sibirskih geosistem [Dynamics and evolution of South
Siberian geosystems] (Novosibirsk: Nauka, 1988, 137 p.). [in Russian]

3. Berdenov Zh.G. Sovremennoe sostojanie i geojekologicheskij analiz geosistem bassejna reki Ilek,
Monografija [Current state and geoecological analysis of the geosystems of the Ilek river basin, Monograph]
(Almaty, 2019, 172 p.) [in Russian]

4. Portnov A.V. Jekologicheskoe predprinimatel'stvo kak vazhnejshee napravlenie innovacionnogo
razvitija regiona, Vestnik Volgogradskogo gosudarstvennogo universiteta. Serija 3, Jekonomika. Jekologija
[Ecological entrepreneurship as the most important direction of innovative development of the region,
Bulletin of Volgograd State University. Series 3, Economics. Ecology], 1 (20), 125-130 (2012) [in Russian].

5. Otchet «Razrabotka celevyh pokazatelej kachestva okruzhajushhej sredy dlja Aktjubinskoj oblasti
na period s 2018 po 2025 god», TOO «JeKOSERVIS-S [Report "Development of environmental quality targets
for the Aktobe region for the period from 2018 to 2025" - ECOSERVICE-S LLP.] (Almaty, 2019, 581 p.) [in
Russian]

6. Informacionnyj bjulleten' o sostojanii okruzhajushhej sredy za 2021 god. RGP na PVH
«Kazgidromet» [State of the Environment Newsletter 2021. RSE on PVC "Kazgidromet"] (Astana, 2014, 245
p-)- [in Russian]

7. Berdenov Zh., Safarov R., Mendybaev E., Shomanova Zh. Impact of technogenic factors on surface
water of the Ilek river basin, News of the National Academy of Sciences of the Republic of Kazakhstan series
of Geology and Technical Sciences, 455(5), 37-50(2022). https://doi.org/10.32014/2518-170X_2022_5_ 455_37-50

8. D.Ilies, A.Onet, S. Sonko, A.llies,M.Diombera, O. Gaceu, S. Baias,M. Ilies,Zh.Berdenov, G. Herman.
Air quality in cellars: a case study of wine cellar in Sdlacea, Romania, Folia Geographica. — Slovakia:
University of Presov, 1(62),158-173(2020).

9. Gel'dyeva G.V., Budnikova T.I. Jetapy i perspektivy landshaftno-jekologicheskih issledovanij v
Kazahstane, V kn.: Geograficheskaja nauka v Kazahstane: rezul'taty i puti razvitija [Stages and prospects of
landscape-ecological research in Kazakhstan, In the book: Geographical science in Kazakhstan: results and
ways of development] (Almaty, 2001, 22-28). [in Russian]

10. Bajsholanova S.S. Agroklimaticheskie resursy Aktjubinskoj oblasti: nauchno-prikladnoj
spravochnik [Agro-climatic resources of the Aktobe region: scientific and applied reference book] (Astana,
2017, 136 p.) [in Russian]

Cesedenus 06 asmopax:

Myxanoe b. — oOyatomuiica 4 Kypca 1o odpasoBareabHON nporpamme 6B05209-T'eorpadpus, EHY
nmenu /.H. I'ymuaépa, Catnaesa 2, Acrana, Kasaxcran

Bepoenos 2K.I'— PhD, aonent, ®akyabTeT ecrectBeHHBIX HayK, EHY nvmenn /A.H. I'ymmnaésa, Carmraesa
2, Acrana, Kasaxcran

Mukanov Berik — The 4t year student in Geography, L.N. Gumilyov Eurasian National University, 2,
Satpayev str., Astana, Kazakhstan.

Berdenov Zharas — Ph.D., Associate Professor, Faculty of Natural Sciences, L.N. Gumilyov Eurasian
National University, 2, Satpayev str., Astana, Kazakhstan.

BECTHUK EHY umenu A.H. l'ymuaesa. Cepus Xumus. [eozpadus. dxkorozus No 4(141)/2022 65
BULLETIN of L.N. Gumilyov ENU. Chemistry. Geography. Ecology Series


https://doi.org/10.33396/1728-0869-2021-12-14-22
https://doi.org/10.32014/2518-170X_2022_5_%20455_37-50

MPHTWM 12.21.35

A.A. Caunios, K.M.Caruaos

Espasutickuii nayuonarviiowi yrusepcumem umeru /1.H.I'ymuresa, Acmana, Kasaxcman
(E-mail: kairatsaginov@mail.ru)
Aemop 0As koppecnondentuu: saipov1954@mail.ru

Mogeap  ¢popmmpoBaHmss  cucrembl  reorpado-
PKOAOTMYECKOro oOpa3oBaHnsa B IIpo¢decCMOHAAbHOM
noaroroske kKaapos EHY wm. A. H. I'ymmaesa mo
oOpa3oBaTeabHOI mporpamme «6B05209 — I'eorpadpms»

Annomayusn. B cmamove na ocrose aHaAU3A QUCUUNAUN 00pa306amMeAbHOTE NPOZPAMMbL
PACCMAMPUBAIOMCS  60NPOCLl  IKOAOZUSAUUY  YHUBEPCUINEMCKO20  2e02pAPUHECK020
00pasosarus. Aemopamu NposoOUmMcs AHAAUS IMANOE IKOAOZUSAUUU  2e02pAPUtecKoz0
00pasosarusl, npedcmasier 0emarvHulil AHAAUS IKOA0ZUUECKO20 CO0ePKAHUS 2e02PpAPUeckoz0
o0pasosarus  sapybexxHvlx — cmpan 6  CpAGHEHUU € KAAXCMAHCKUM — OHLIIOM.
Paccmampusaemcs  onvim  paspabomxu  00paso6amervbHoLX  NpozpamMm  2e0zpaduyeckux
cneyuarvrocmeil Ha kadedpe Pusuveckoi u dxoHomuueckot eeozpaguu  Eepaszutickozo
HAUUOHAADHO20 YHusepcumema umenu /A.H.Tymunreea. Yuervie na octose KyrvmypHo-
aK0A02U1ECK 020, KOHUENmyarohozo,  AAHOWAPmMHo-cpedo6ozo, npocmpancmeeHHo-
BpeMEHH020 U IKOZYMAHUCTIUYECKO20 100X0006 NPeOAAAom 2e09KOA02UUECKYI0 MO0eAb
codepXanusl 2e0zpago-aKoA0zuteck0z0 00pasosanus 6 6yse U M00eAb CUCHIEMbL 2e02pado-
aKoAozUHeckoz0 00pasosarus ¢ npodeccuorarvroi nodzomoske kadpos EHY um. A. H.
T'ymunresa no odpasosamervtoit npozpamme «6B05209 — I'eozpagdus».

Katouesvie caoea: Mmoderv, akorocusayusl 00pasosanus, 2e02pado-akorozuveckoe
o0pasoeariue, codepxarue 00paoeasl, 00pas06ameAvHas HPOZPAMMA.

DOI: https://doi.org/10.32523/2616-6771-2022-141-4-66-76

BBeagenmne

B MmpoBOIT IIpakTuKe pa3BUTHUS CHCTEMBI BBICIIETO reorpaduueckoro odpasosaHms (QpyHKIIMOHUPYIOT
pazHOOOpa3HBle MOJeAV YHUBEpCUTETCKON reorpadpum. Bcero B BBICIINX y4eOHBIX 3aBeA€HUAX MUpa
HacuuThiBaeTcs 6oaee 1200 reorpadpmyecknx ¢paxkyasreTos. V3 Hux okoao 830 mpuxoaurcsa Ha pa3BUTLIE
crpanbl. Hamboapiee xoamdectso reorpadpudecknx ¢pakyabpreToB — 289 — HacumteBaercsa B CIIA. B
pacyeTe Ha AyIly HaceAeHUs MaKCMMaAbHBIM KOAMJIeCTBOM reorpadpuyecknx ¢pakyAbTeTOB OTANYAIOTCS
Kanaga, BeauxoOpmranms, CxanamHasckue cTpasbl, cTpaHpl llentpaasnoit m Bocrounoit Espormbr
(Tepmanms, Ascrpus, Ymxus). Cpegu pa3BuBalOIIUXCSL CTpaH OOAbIlle BCero reorpapuyecKyx
daxyapretoB B Dbpasmamnm (50). boabimoe koamdectBo reorpadpuyeckux (PaKyAbTeTOB TakKKe
HacuuThiBaetcs B Vnauu, IOAP, Aprentune u Typunn. B cTpaHax IOCTCOBETCKOTO IIPOCTPaHCTBa BCETO
HacuuThIBaeTcs 78 reorpadpuueckux GpakyabTeToB, 13 KOTOPEIX 33 puxoauTtcs Ha Poccnio, 19 Ha Ykpanny,
1o 4 va Kasaxcran n Apmennio [1,2,3].

Ha ocHOBe uccaeaOBaHMII COTPYAHMKOB reorpadpuyeckoro ¢akyasrera MIY wumenn M.B
/loMOHOCOBa, B paMKax MCCAeA0BaTeAbCKOTO IIpOeKTa II0 IpaHTy Pycckoro reorpadrudeckoro obirecTsa
«YHMBepCcHUTeTCKas reorpadusi B COBpeMeHHOM MIPe», BEIAeAEHEI CAeAyIOITe MOAeAV YHUBEPCUTETCKOI
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Moderv popmuposarius cucmemvt 2e02pado-ax0A02u1eck020 00pasosanus 6 nPoPeccuoHarbHotl nod20mosKe
xadpos EHY um. A. H. T'ymunresa no obpasosamervoii npozpamme «6B05209 — eozpadus»

reorpagpum B cTpaHax mumpa: Camodocmamounas KAACCUHECKAs MO0eAb «KAIOUesblX» cmpar — Teorpadus
paccMaTpuBaeTcs KaK KOMILAeKCHasl 004acTh 3HaHMI, MHTEIpupylomias MPUPOJHYIO U COIMAAbHYIO
cpeay; Mexoyrapoonas moderb cpedHux u MAAviX cmpar — AAsl HUX XapaKTepHO CTabNMABHOE ITOAOXKEeH!e
reorpadpum B 0OpaszoBaTeAbHOM IIPOCTPAHCTBE, BOCTPeDOOBAHHOCTDL CIIELNAAUCTOB Teorpadprieckoro u
reoskoaorudeckoro mpoduaeit; «leozpaduueckas moderv» Amepuxu — cojep>KaHMe YHMBEPCUTETCKOIO
oOpa3oBaHusl OIlpejeasieTcsi B OCHOBHOM COIIMAa/AbHO-DKOHOMUYECKON reorpadueli, ¢usmyeckas
reorpadus pexxe onpeseaseT npopuab noaroropku. Ha poane ycuaenns narepeca k I'VIC-TexHoaormsam
aKTMBHO Pa3BUBAIOTCA CllelMaAu3alyuy B 001acTy KOAMYeCTBeHHBIX M IMPUKAAAHBIX TeorpapumyecKux
MeToA0B; «Ocobvtii nymv» Anonuu — B yHUBepcUTeTaX K reorpadpuueckM MOXXKHO OTHECTHU KaK Kadeaps
coOCTBeHHO reorpaduy, TaK M TYMaHUTApHOM TeODKOAOTMM U UCTOPUM AaHAIMAPTOB, HayK 00
OKpy>KaloIlleil cpeae U HayK o 3emae. B pamkax rocioacTsyroneit mapaaurMsel 445 SOHNN XapaKTepHEI
CHAbHAsA DKOAOTMYECKas COCTaBASAIONIAs YHUBEPCUTETCKON reorpaduu; [lepugpepuiitioie moderu —
CTaHOBJAEHNE YHUBEPCUTETCKO} IIporpaMMBbl Treorpagpuy B pa3BMBAIOIINMXCA CTpaHaxX dallle BCero
MIPOMCXOAMAO IO IIyTH KOIMPOBaHWS MoJeAeil CcTpaH-MeTporoanii (Hampumep, Vaaum), rae eme B
KOJOHMAALHBIN Iepno/ roaydaau oOpasoBaHue Ipodeccopa BHOBb OOpa3OBaHHBIX reorpadpuueckmx
AenapramMeHTOB. K 9T0IT MOAeAr MOXKHO OTHECTM M AaTMHOaMepUKaHCKIe CTPaHBI, C TeM AUIIb OTAMINEM,
9TO KOCTSAK ITPpOeccOpCKOro KOpIlyca BO MHOIMX CTpaHaX DTOIO PermMoHa COCTaBMAM BBIITYCKHVKI
PpanHIy3CcKMX 1 aMepMKaHCKUX, a He MCIIaHCKMX YHMBEPCUTETOB.

ITo ocobomy myTu maeT pasBuTHe yHMBepCUTeTCKoll reorpadpuu B Kurae — xapakTepHbI OTHeCeHIe
reorpadpum B I1eA0OM K O0JOKY eCTeCTBeHHBIX HayK, JAOMMHMpoBaHMe ¢usnueckoi reorpagum u
BTOPOCTEIIEHHOCTh ~ ITO3MIINIL, 3aHMMAaeMBIX COI[Ma/AbHO-DKOHOMMYECKON reorpadueii, 0oablie
MPUKAaAHBIX IPOTPaMM ITOATOTOBKM CITeIIaAVICTOB B 001aCTV TOPOACKOTO U CeABCKOTO IA1aHMPOBaHI,
IVC, reoskoaornu [1, 11-17 c.].

Caoxusimmecss B MUPOBOM IIpakTHKe COBpeMeHHBle MOJeAl YHUBePCUTEeTCKOI reorpadum
AEMOHCTPUPYIOT UX HEeIOCPeACTBeHHYIO 3aBMCHMOCTL OT MCTOPMYECKM CAOXKMBIIMXCSA OCODeHHOCTel
KyABTYPHO-MCTOPMYECKMX M  COBPEMEHHBIX COIIMAaAbHO-DKOHOMMYECKNUX, TIeONOAUTUIECKUX I
Te09KOHOMMYECKIX OOCTOSATEABCTB KaXKAOM OTAEABHO B3ATONM CTpaHbl MMpa. VIHade ropops, Ha HaIll
B3rAs/, COBpeMeHHas MO/eAb YHMBEPCUTETCKOI reorpadpum CTpaHbl B Hay4HO-TEOPETUYECKOM I1laHe
AOAXKHa OTpaXkaThb OOBEKTUBHOE COCTOsHMe IIPUPOAHO-TEPPUTOPUAABHBIX Te€OCHCTEM B YCAOBUAX
HepaIjOHaABHOTO IIPMPOAOIIOAB30BAHII M CAabo¥l CHCTeMBI OXpaHBI OKpY>KalOIell cpeAbl CO BCeMU
ITOCAeACTBISIMY aHTPOIIOTEHHOTO BO3JEVICTBIA, COBpeMeHHbIe TeHAEHIIUM COIIMaAbHO-DKOHOMIYECKOTO
PasBUTI: CTpaHBI C y9eTOM TpaHCpOpMaIiuy MO3UTUBHOIO MUPOBOIO OIIBITa B Pa3AMYHBIX OTPacAsiIxX
HaIIIOHAABHOTO XO3AJICTBA B YCAOBMAX TAoDaAM3almy. DTH 3ajauld AOAXKHBI CTaTh OCHOBOW AAs
Pa3paboTKM CUCTeMBI BRICIIIETO TeoTpadueckoro oopa3oBaHmsl 1 peaAn3oBaThCsl B IIpoliecce pa3paboTKM
cozep>KaHN: 00pa3oBaTeAbHBIX IIPOrpaMM reorpauyecKmx CIernalbHOCTeN.

OOBEeKTHI I METOABI

MHorozeTHuiT OnHIT pa3paboTKy 0OpasoBaTeABHBIX IIPOrpaMM TeorpadpuuecKux CIelnalbHOCTel Ha
kadegpe «Pusndeckast ¥ PKOHOMMUIECKas Teorpapum» COBMECTHO CO BCEMMU CTeVKXOAJAepaMl, IIpexae
Bcero paboTojareAsiMy, B KOHIIENTyaAbHOM OTHOIIEHMM COOTBETCTBYeT  BBHIIIEN3A0KEeHHBIM
OCHOBOIIO/AaralolyM Hay4YHO-TEOPETUYECKUM II0AXo4aM. B ux cogepXaHmu 4eTKO HIPOCAEKMBAETCs
TeHAEHIIV:1 KOAOTU3aINI YHUBEPCUTETCKOTO reorpapudeckoro obpasoBaHus.

OaHoi1 13 KAXOUEBBIX CTpaTerMYeckuXx 3ajad Pa3BUTHs yHUBEPCUTETa ABASETCS CO34aH1e MHHOBAIIMIOHHOM
DKOCHCTEMBI 4451 0OyJalommxcsl U Iperogasareleil. B kadecTse MHCTpyMeHTa A4S peaAu3allyl DTOTO
HaIlpaBAeHNs, Haps4y ¢ MOJepHM3alyell MHPpPacTPyKTypsl YHUBEPCUTeTa, BBICTyIaeT TpaHcpOpMaIs
DKOCMCTeMBI  COgep>KaHmUs  oOpasoBaHMs M TexHoaormu  oOydeHms.  VIHpIMM  caoBamy,
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Haps4y € TyMaHu3amuei, nHdpopMarusalneil 1 MHTerpanueil obpasoBaHus, cleayeT aKLeHTUPOBaTb
BHIMaHMe Ha DKOAOTM3alluy COJep>KaHUs ¥ MeTOAMKM OOydeHus B BpICIIel I1koJe. [To sTomy mosogy
poccurickuii reorpad B. C. IlpeobpaskeHcKuit yTeeprKjad: «DKOAOTM3ALNSA — OeclpelieeHTHBIN, He
MMeIOIINIi aHaAO0T0B B MCTOPMM HayKy U OOIIecTBa IIO CBOEI MOIIJHOCTY ITPOIecc, OXBaTBhIBAIOIINII He
TO/ABKO CEMEeJICTBO HayK, HO I MUpOBOe OOIlecTBeHHOe co3HaHMe... OH onpeAeAna U HOBBI ITOABEM
reorpadum, KyApTUBMPYIOILIUII IIpeAcTaBAeHne o0 3eMae KaK JoMe ueJ0oBedecTsa» [4 ].

C Harreii TOYKM 3peHIs], HaMOOABIINM ITOTeHIINaA0M AAs DKOAOTU3ALNI COAep>KaHNs BLICIIIETO
oOpasoBaHus 001a4al0T MMEHHO eCTeCTBeHHO-Hay4dHble AVICLIMIIAMHEL ¥ oOpa3oBaTeAbHBIe IIPOTPaMMBbI
IIOATOTOBKM CIIEIMAAMCTOB, B YaCTHOCTU reorpadpuiecKue AVICOUIIAMHEL U CIIelalbHOCTH. BakHerimert
IIPEAIIOCBLAKON A4S aKTyaAM3alluy BTOTO IIpoliecca sBAAETCS HaAu4dyie MUPOBBIX TEHAESHLINI Ha PBIHKe
TPYAOBBEIX pecypcos. Tak, B ATAacax HOBBIX IIpodpeccuii MHOTUX CTpaH, B TOM 4mucile u B Pecriybanke
Kasaxcran, BocTpeOOBaHHBIMM Ha CETOAHAIIHMI JeHb M B Oamckaimue 3-5 aeT OyAyT caeayiomiue
npodreccuys, BO3HMKAIOITe Ha CTBIKe Teorpad iy, SKOAOTUM, XUMUY, OMOAOTUN U APYIVX 0DAacTell HayKu
M TpaKTUKM: arpodaHAmadTHEII reorpad, ypOaHNUCT-DKOAOI, IAPKOBBIII DKOAOI, apXUTEKTOP
TEPPUTOPUIL, DKOIIPOIIOBEAHNK, MEHTOP CTapTaIlOB, TEXHOAOT I10 yIIpaBAeHUIO DKOCUCTEMaMU, TOPOACKOTL
MoOJepaTtop, DKOAOTUCTUK, IIPOEKTUPOBIINK TyPUCTCKO-PeKpealiOHHBIX 30H, MeHeKep DKOAOTIeCcKOro
Typu3Ma, MeHeAXXep arpoTypu3Ma, MeHeAXKep STHOTYpHU3Ma, MHTepHeT-MeHeAXep IO IPOABVIKEHUIO
TYPUCTKUX TIPOAYKTOB, apxmrektop MT-sKocucreM, DKOTEXHOAOI, TEXHOAOT IIO VIIPaBAEHUIO
DKOCHICTEMaMIL.

Bo MHOrmX HOBBIX ITpodeccrsix, cpopMyAMPOBaHHBIX B ATAace HOBBIX IIPOgeccuii, lIeHTpaabHOe
MeCTO 3aHMMAIOT Treorpaduyeckyme 3HaHMA M HaBBIKM. B cBA3M ¢ ®TmM HamMm mOpu paspaboTke
oOpaszoBaTeAbHBIX IIPOTpaMM IIpeAIIpUHsATa ITOIBITKa DKOAOTM3aliuM reorpadpuieckoro o0pasoBaHus B
BBICIIEM yueOHOM 3aBe4eHMM B paMKax IIOATOTOBKM OyAymux reorpa¢pos, re0»K0J0IOB, I'MAPOAOTIOB,
MEeTeOpOAOroB U T.A. C BO3MOSKHOCTBIO JaAbHeNInero »(pQeKTNBHOTO OCBOEHMSI HOBBIX IIpodeccuii,
CBSI3aHHBIX C DKOAOTMEN, a TaKXKe 4451 AOCTUKEHMsSI CTpaTernyecKoil MUCCUY YHUBEPCUTETA 110 CO34aHUIO
DKOCIHICTEM «3eAeHOro YHIUBepcuTeTa», «3eA1eHOM DKOHOMUKI» U «3eaeHot crpanbl — JKacbia Ea». Bee a0,
Ge3yca0BHO, 6yAeT crtocOOCTBOBATD MOBBIIIIEHNIO COIIMaAbHO-DKOHOMIYECKOTO IIOTeHIIaAa CTpaHBl.

DKozorusanms reorpap)u4eckoro obpaszoBaHus HpeAcTaBAseT cOOOV IIODTAIIHBI U
MHOToQ)aKTOpHBIMI IIporiecc. B oOmieM BuAe BBIAEASIOTC TpPU IIOCAeAOBaTEAbHBIX 9Tama C
COOTBETCTBYIOIIVIMI OCOOEHHOCTAMM, AAd KaXKAOIO M3 HMX XapaKTepHBI CBOA crenmduka, MOAeAN
IIO3HAHN:A U CTpaTernu AesATeAbHOCTH [5; 6].

Ilepswii  aman. IlpeoOaajasa TpUpPOAOLIEHTpUYECKass MOJeAb, KOTOPOI COOTBETCTBOBAAN
IpUpPOJAOOXpaHHAsl  CTparerus U IHPUPOJOOXpaHHOe IpocseljeHne. [l'eorpado-skoaormueckoe
coZep>KaHNe KOHIIEHTPMPOBAaAOCh Ha OCHOBE IIOHITUI «aHTPOIIOTeHHBIN (PaKTOp» U «OXpaHa IIPUPOABI».
IIpmnpoaa paccMaTpuBaaach Kak CUCTeMHOe 0Opa3oBaHIe, Ha KOTOpOe BO34€eICTBOBaA BHEITHNIT (aKTop.

Bmopoii aman. Beayimas poap oTBoAMAach aHTPOIIOLIEHTPUYECKOI MOAEAU U COOTBETCTBYIOIIUM
CTpaTerusiM pecypPCHOTO U Ba/l1e0A0TMIeCKOro Xapakrepa. Lleap10 9K0A0rM31poBaHHOTO reorpapuyeckoro
oOpa3oBaHNUs CTaA0 3HAKOMCTBO OOYYaIOIIVXCA C CUCTEMON 3HAHUIL, CBSA3aHHBIX C DKOAOTUMYECKUMMU
npob61eMaMl pecypcolOoAb30BaHMS UM OKPY>KalOIllell yeloBeKa IPUPOAHON CpeAbl, COCTOSIHHEM €ro
¢usmaeckoro 1 AyXoBHOTO 3A0pOBbA. LleHTpaabHOe MeCTO OTBOAMAOCH DKOAOIMUYECKMM IIpobaeMaMm
MPUPOAHO-AaHAIIA(THOTO ¥ aHTPOIIOTEHHOTO XapaKTepa, OTpaskalOIIUM DKOAOTMYEeCKNe IT0CAeACTBI
BAMSHUS M3MEHEeHHOI IIPUPOABI Ha Yyea0BeKa.

Tpemuii aman. Ha coBpeMeHHOM ®TaIle OTMedYaeTcCs Hay4yHas DKOAOTM3alys reorpaduyeckoro
oOpasosaHus. Hayka opmeHTMpyeTcs Ha n3ydeHue sBA€HUI U IPOIIECCOB, HEIIOCPEACTBEHHO CBS3aHHBIX C
9e10BEeKOM U ero JesATeAbHOCThI0. CTaHOBAEHMEe IIOCTHEKAacCHMIecKOM HayKM XapaKTepU3yeTcs
IOsIBA€HMEM MHTETpaTUBHBIX, DKOA0TOOPMEeHTHPOBAaHHBIX HallpasAeHnii [7]. K mnx uncay Mo>xHO oTHeCTH
U TeODKOAOIMIO — HayKy O 3eMae Kak O JoMe yeaoBedecTsa. OHa BO3HIUKAA B pe3yaAbTaTe MHTerpaliyi
reorpadpum 1 9KOAOTUH B KOHTEKCTe TeOPUH yCTONYMBOTO pa3suTs. Ha ocHOBe MOgeAnpOBaHIs CHCTEMBI
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reorpag0-9K0A0TMYECKOr0 00pa30BaHMs PacCMOTPUM MEXAVCHNUIIANHAPYIO T€09KOA0TMIECKYI0 MOJeAb
cogep>kaHms reorpado-sKo0rndeckoro obpasosanms B Byse (Pucynok 1). I'eoskoaormdeckas Mogeanb
cogepXKaHMsl Teorpado-9KOAOIMIecKoro oOpasoBaHMs B By3e IIpeAcTaBAseT cCODOOI MHTeTpaljuio
CoZep>KaTeAbHOIO U AesATeAbHOCTHOTO KOMIIOHEHTOB Ie0DKO0A0IMIeCKOIO coJep KaHus reorpapuieckoro
obOpasosanusa. Ha ocHOBe KyabTypHO-DKOAOTMYECKOTO U KOHIIENTYaABHOTO IIOAXOAOB OCYIIIECTBASETCS
HKOAOTM3AlNsI COBpEMEHHOro 0oOpa3oBaHIA B pycle KyABTYpHl Kak (paKTopa YCTOYMBOIO Pa3BUTHUA
yeaoBeuvecTBa [8].
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[Ipn peaamsaruym KyAbTYPHO-DKOAOTMYECKOTO I KOHIIENTYaAbHOIO IIOAXOA0B B TeorpadpuieckoMm
0oOpa3oBaHIM U3MEHSETCS BCSI MeToaudeckast cucreMa. lleaeBoil KOMIIOHEHT OpMeHTHUpYeT 0Opa3oBaHIe
Ha KO®BOJAIOIIVOHHBIE II€HHOCTH, II€pexoJ, OT 4Yel0BeKa 3HAIOIIEro K 4YeA0BeKy KyAbTYPHOMY, a B
re0»KOA0TMIECKOM acIleKTe — Ha OCHOBe TeorpapruecKmx 1 K0A0TMIecKIX KOHIIEIITOB (MacITad, MecTo,
IIPOCTPaHCTBO, OKPY>KaloIas cpeAa, Fe0O9KOAOTHIECKas CUTYallVsl, IIPUIVHBI U CA€ACTBIL, T100aAM3alisl,
BAACTh, KyAbTypa, yIIpaBAeHIe I BHeAPeHIe, PaBeHCTBO VM pa3ANdILs, COOOIeCcTBa, CBA3M, pa3HOOOpasue,
TEHAEHIIUM, VCTONYMBOCTh, 9HKOAOTMUYECKUII TOTeHIMaa JAaHAmadra, 340poBbe) (POPMUPYIOTCS
reo»K0A0TMYecKast KyAbTypa U Te0DK0A0TIIeCKasi KOMIIETEHTHOCTh OOyJaOIITIXCL.

Ha ocHoBe  AaHAmMAPTHO-CPEJOBOTO  IOAXOAA  MPOABASIOTCS — YHUKAaAbHBIE  YepPTEHI
re0DKOA0TNYECKOTO  00pa3oBaHMs,  pacKpbIBaeTCAd  «BIMCAHHOCTb»  4elOBeKa B  JAaHAImaQT,
aKTyaAU3UPYeTCs TOT aKT, uTO «ObITHe yea0BeKa AaHAIIA(THO IO CYIIeCTBY, BHe AaHAIIadTa ye10BeK
HeMBICAUM» [9], a uepe3 «dea0BeKa, KakK CyIIecTBO AaHAIMApTHOe, AaHAIAPT BeIpakaeT cedst caM» (M.
Xaiigerrep). /laHamadTHO-CpeJOBBIN II0AX0J4, IpeAlloAaraeT TakKKe BKAIOUeHNEe B reorpadudaeckoe
coJep>KaHMe IIOHATUIT M YYeHUII, CBA3aHHBIX C DKOAOTMYECKUM JAaHAIIadTOBeAeHMeM, AaHAIIa(pTHHIM
I1aHUPOBaHNEM, DCTETUKON AaHAmadpTa 11 GOpMUPOBaHNEM KyABTYPHBIX AaHAIIA(TOB.

ITpocTrpaHCcTBEHHO-BpEMEHHOI I04X04 00ecIieunBaeT pacKphITIIe Te0DKOA0TMIECKUX IIPOIIeCCOB U
npo61eM ¢ y4eToM HX MacCIITaOHOCTI: TIA00aAbHBIE, perroHaAbHBIe, AOKaAbHBIE, WHAVBUAYaAbHO-
AMIHOCTHBIE, — ¥ MIPUYPOYEHHOCTH K Pa3ANIHBIM TEPPUTOPUAM B KOHTEKCTe peaan3alliyl B3alMOCBI3N
re0DKOAOTUIECKIX KOHIIEIITOB.

JesTebHOCTHAsT MHTeTpalMsl OOecIleuMBaeTCsl 3a CYeT peaam3aliuyl BDKOI'yMaHHCTUYECKOTO
110AX0Ja, HAIpaBA€HHOIO Ha QOpPMUpOBaHMe DKOIIEHTPUIECKOTO CO3HAaHMA B TyMaHMCTUYECKOI
mapagurMe Treorpaduyeckoro obOpasosaHmsa. Tak, Ha OCHOBe MeETOAMKM KOHIIENITYaAbHOTO U
MCCAeA0BaTEABCKOTO OOYUYEeHMS YIUTHIBAIOTCS T100aAbHbIE KOHTEKCTBI: AMYHOCTh UM B3aMIMOOTHOIIIEHUE;
OpMeHTalVs B IIPOCTPAHCTBe U BpeMeHU; AMYHOe U KyAbTYpPHOE CaMOBBIpa’keHIe; HayqHO-TeXHIYECKue
MHHOBalMY; rao0aAm3anys ¥ YCTOMYMBOE pa3BUTHe; CIpPaBejAUBOCTb M pasBUTHE. DTO B UTOre
CIIOCOOCTBYeT OCMBICAEHUIO U IIe€PeOCMBICAEHMIO CTepPeOTMIIOB OIBITa ¥ IIOBeAEHMs, MCTOPUIECKOTO
PasBUTIA KyABTYPHI U HaIIMOHA/ABHON MHAUBUAYaABHOCTU B KOHTEKCTe MAeil ycToiramsoro passurms. K
HIpUMePY, Ha OCHOBE MCCAeA0BaTEAbCKOI 1 IIPOEKTHO A€ATeABHOCTU OCYIIECTBAAIOTCA MOJEAMPOBaHIE
U II/aHMpOBaHME AHTPOIIOTEHHBIX AaHAMA(TOB; IPUPOAOIOAB30OBAHIS; PECYPCHO-TEPPUTOPUAABHOTO
npupogonoas3osansl. Ha ocHose mpo6.1eMHOro nogxoga peaansyeTcs nccaejoBaTe AbCKast AeTeAbHOCTD
C I1eABI0 TEODKOAOTYECKOI AMATHOCTVKY, OIIeHKM M MOHMTOpMHTIA. B ntore cyGbekTs! reorpaduaeckoro
oOpa3oBaHIsA peaanM3ylOT TeO0DKOAOTHMYECKOe MOJeAMpoBaHME I IPOTHO3MpOBaHNME, a TakKke
OCYIIIeCTBASIIOT Ie0DK0A0IMYeCcKOoe KapTorpadpupoBaHue TEPPUTOPUIL.

PesyabTaThl MccaeA0BaHMS

C Hallell TOYKM 3peHMs, PacCMOTPEHHas BBIIIE I€ODKOAOTMYecKas MOJAeAb coAeprKaHus reorpado-
BKOAOTMUYECKOTO O0pa3oBaHNsA B By3e Ha ypOBHe yHuBepcmureTa 5¢PQeKTHUBHO peaansyeTcs Ha OCHOBE
MOJeAN CHCTeMBI reorpad0-sK010TMueckoro oopa3oBaHus B Ipo¢eccroHaAbHOI ITOAIOTOBKe KadpOB I10
oOpasoBaTeabHOIN mporpamme «6B05209 — I'eorpadusa», paspaboTaHHON M peaan3yeMoil Ha Kadegpe
¢usnaeckoit n sxkoHOoMmdeckoii reorpagum EHY um. A.H. I'ymnaesa. Iloa Mogeario cucremsl reorpado-
BKOA0TUUYECKOTO 00pa3oBaHUs B IpodecciOHaAbHOI IIOATOTOBKE KaApOB MBI ITOApa3yMeBaeM CHCTeMHBII
Ipoliecc MHTETpaIuy CUCTEMBI IPeAMeTOB IMKAa reorpapudeckux M SKOAOTUYECKMX AVUCHUILAMH B
cogep>KaHNHN 00pa3oBaTeABHBIX MPOIPaMM CIEIMaAbHOCTH. YMECTHOCTh TPaKTOBKM ITOHATHS CUCTEMEI
reorpa¢0-9KOA0TMYECKOT0 00pa3oBaHMsA OOOCHOBaHA 3aA0KEHHBIMU B CTPYKType 0Opa3oBaTeAbHBIX
IIpOorpaMM TpeX TpaeKTopuii 0OydeHrs1: GU3NIeCKOI reorpadpum, ColyaabHO-9KOHOMIIECKOI reorpadpum
U IIOAUTUYECKOi Teorpadum M reoskoaoruu. Bmecre ¢ TemM HeoOXOAMMO OTMETHUTB, 4TO IIpOLIECCY
opMupoBaHUs  CHUCTEMBI  Teorpado-9KOAOTMYECKOTO  00pa3oBaHMsA  CIIOCOOCTBYIOT — IIpejMeTEHI
CrelaAn3aliuy BCcex Tpex ypoBHell mpodeCCOHaAbHOTO 0Opa3oBaHILL.
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POopMMpPOBaHMIO MOJAEAM CUCTeMBI Treorpado-9KOAOTMYECKOro O0pa3oBaHMSI B COAep KaHMUU
oOpa3oBaTeABHBIX MpOrpaMM, pasdpabaTblBaeMBIX Ha Bech IlepmnoJ oOydeHmUs (4 roga), CriocoOCTBYIOT
caeayioliue IpejMeTHl AVCHUIIAMH CIIeUMaAu3alyy, KOTOpble BeAyTCs B CTPOION CIMPaAbHOM
rocaeAoBaTeApHOCTH € 1 O 4 Kypc U C y4eTOM IpeeMCTBEHHOCTH IPepeKBU3UTOB U IOCTPEeKBU3UTOB:
«3emaeBegeHne», «Tonorpadgus c ocHOBaMM reoae3un», «BseseHne B 5KOHOMUYECKYIO, COLMAABHYIO I
MOAUTUYECKYIO Teorpaduio», «Pusmyeckas reorpadpms Kazaxcrana», «Kaprorpadpmss u  ocHOBEH
reonH$OPMalMOHHOTO KapTorpadguposanmusi», «l'eoaormsa», «llousoBejeHme u 3emMeAbHLIE PeCypCHI»,
«'eomopdoaorms», «I'mapoaorus», «Pusndeckas reorpadisi MaTepUKOB U OKEAHOB», « DKOHOMIYECKasl I
coumaapHas reorpapus Kasaxcrana», «[eodkozormst ¢ OCHOBaMM  OXpaHBI OKPY>KaIOIIeN Cpesbl»,
«MeTeopoaorusi ¢ OCHOBaMM KAMMATOAOIMU», «DKOHOMMUYECKAs, COLMAAbHAsI U IOAUTUYECKas
reorpadus Mupa», «TeXHIKO-DKOHOMIYECKIIe OCHOBBI IIPOM3BOACTBa», «bnoreorpadus», «CoppemeHHbIe
MeTOABI TeorpapuyecKux mnccaeloBaHni», «I'eovpko0rmdeckoe HOpMIUpPOBaHIe U DKCIePTU3a», «MeToAbI
Te09KOAOTUYECKUX MccAeAoBaHmIiT», «l'eorpapms Typmsma», «l'eorpadms HaceseHUss C OCHOBaMU
Aemorpadun», «['e0pK0A0rMIeCcKiI MOHUTOPMHI U OXpaHa OKpY>KaloIei cpearl», «[Ipumenenne I'VIC B
HIPYUPOAOIIOAB30BaHNM», «OCHOBHI AeIIM(PPUPOBAHUT KOCMUIECKIX CHUMKOB» U Ap.

CogepsxaTeAbHBINI ~ KOMIIOHEHT  KakJOW M3 AWCOMIIAMH  CIIeMaAu3aniuy, IPU3BaHHBIX
IleJeHanpaBAeHHO (POPMMPOBaTh I Pa3BUBaTh CIICTEMY Treorpao-5K010IMIeckoro oOpa3oBaHms BKpaTIe
Hallle/l OTpa’keHle B KaTaaore AVICIIUILANH 110 0Opa3oBaTeAbHO ITporpaMMe 1 HanOo.1ee IT0AHO pacKpBIT
B COAep>KaHNM eXEeTrO4HO KOPPEKTUPYEMBIX I OOHOBASIEMBIX pabo4MX (MOAYABHBIX) YI€OHBIX IIPOTPaMM
(Syllabus) [10]. IlpuBeseM mpumeps! U3 KaTalora AMCLNUIIAYH, B KOTOPBIX IIpeACTaBAEHbI IIpeAMETEI BCeX
Tpex Tpaekropuit obydenusa. Tak, B mpaekmopuu o0yueHUs npeomemos GusULeckol 2e0zpaduu
¢popMUpOBaHMIO HayYHO-TEOPETMIECKIX OCHOB Ieorpado-pK0A0IMIecKoro obpasoBaHisl OOyJIarOIXCs
criocoOctByeT mpeamer «Pusmdeckas reorpadpus Kasaxcrana», KOTOPBII M3ydaeT OCOOEHHOCTM U
3aKOHOMEPHOCTM Pa3BUTUS NPUPOAHO-TEPPUTOPUAABHBIX CUCTEM U XapaKTep BAVISHUS COBPEMEHHBIX
aHTPOITOTEHHBIX ITPOLIECCOB B 115X OXPaHbl OKPY KalOIIeil Cpeasl, IIPOLIECCH AeTpajaliiy IIOYBEHHOTO U
pacTUTeABHOTO IIOKpPOBa M M3MEHeHMs BCcero Omopa3HooOpasmsi B MNPUPOAHBIX M AHTPOIIOTEHHBIX
reocucreMax u T.A. B mpaexmopuu coyuarvio-skonomuueckoi zeozpaguu PpOPMMPOBAHMIO HCKOMOTO
KavecTsa reorpado-sKoA0TIIecKoro odpasosaHIs CIIocoOcTByeT rpeaMeT «ColmaabHO-9KOHOMIYeCKast I
rnoauTtndeckas reorpadus Kaszaxcrana», koropast usydaeT 3akOHOMEPHOCTU U Teorpaduaeckue GpaKTOpsl
TEPPUTOPMAABHOTO pa3MeIleHNsl BeAyIIUX OTpacAeil HalIOHAABHOTO XO3AJCTBa, IPOOAeMEI
palMoOHaAbHOIO MCIOAB30BAaHMS IPUPOAHBIX YCAOBUII M PecypcoB B YCAOBNSIX WMHAYCTpPUAaAbHO-
MHHOBAIIIOHHOTO pa3BUTHs cTpaHbl. CoBpeMeHHble NIPO0JeMBl NCIOAb30BaHMSA HeTPajUIIMOHHBIX
MCTOYHVKOB DHEPIUM B TOIAMBHO-DHEPIETUYECKOM M arpOIPOMBIIILIEHHOM KOMILAEKCE B CBETe
peaansanuu Crpaternu KasaxcraHa 1o repexosy K 3e1€HOV DKOHOMMKE, B KOTOPOI OIMCHIBAIOTCS 11eAN
pa3pabOTKM KOHKPETHBIX CTpaTernmdecKMX MepONPMATHII M IPOTpaMM A4S AOCTVDKEHMS BCeX Iieaeri,
ITOCTaBAEHHBIX B OTHOIIeHMM 5 PeKTUBHOTO UCII0Ab30BaHmsA pecypcos [11].

HanboApImmM 1oTeHInaaoM B 9K0A0TM3aliny reorpadpmaeckoro obpasoBaHus B By3e 001a4ai0T TaKye
AVICIIUIIAVHBI 00pa3oBaTe/AbHONM IIPOrpaMMBI, Kak «[€09K0A0TMs C OCHOBaMM OXpaHbl OKpPY>KaloOIIeit
cpeabl», «['eodKOA0TMYECKIIT MOHUTOPUHI», «] e09KOA0IMUECKOe HOPMUpPOBaHUe U dKcepTusa», «I'VIC B
Te09KOAOTUM» U Ap., B paMKaX KOTOPBIX pacCMaTpMBAIOTCA: B3aIMOJEVICTBIIE MeXKAy OOIIeCTBOM I
NIPUPOAHOIL  CpeJOli, OCHOBHBIE TeO0DKOAOIMYeCcK)e Ipo0JeMBl COBPEMEHHON  IeODKOAOTUN
(reoxmMmyecknx, reoPpuUaMUeCcKuX, IMAPOAOTMIECKUX, MHXKeHepHO-TeOAOTMYeckKnX, MHQpOpMal[MOHHO-
TeXHOAOTUYECKMX aCIIeKTOB).

Hapsay ¢ yaeOHBIMM AVICHIUIIAVHAMY, 3HAYMMYIO pPOAb B reorpado-sK0A0TMIeCcKOM 00pa3oBaHUN
Oyaymux reorpagoB 3aHMMAIOT BOCIUTaTeAbHBIE, IIPOEKTHO-MCCAeAOBaTeAbCKME I  HaydHBIe
MepONPMATH, BRICTYMAIONINEe B KadecTBe JOIIOAHNUTEABHON, BHEayAUTOPHO M CAaMOCTOATEABHO PabOTHI
CTYyAeHTOB. SIpKIM IIpUMepOM ITOAO0OHOI IIPaKTUKY BBICTYIIAIOT TPajUILIMIOHHBIe TeODKOAOTYeCcKHe
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TYPUCTKO-KpaeBeaueckue Bedepa «Meniy KasakcraHpiM», Ie09KOAOTMYECKME TPOIIBI M 9HKCIeAVLIN
(Pucynox 2).
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PucyHox 2. 'e09K0a0TMIecKnii TypUCTKO-KpaeBeAuecKIii Bedep
«Meniy KasakcraHbiv»

Taxum oOpa3om, BEHIOOPOYHO IpUBEAEHHbIE HaMU IIPUMEpPH MOTeHIMAaAbHBIX BO3MOXKHOCTe
IIpeAgMeToB II0 BCeM TpeM TpaeKTopusM oOydyeHus oOpasoBaTeAbHBIX IIPOIPaMM ITOKa3hIBAIOT
AOCTOBEPHOCTh U ODOCHOBAHHOCTh HAIMX YTBEP>KAEHMUI O TaKMX BO3MOXKHOCTAX KaXKAO0To IpejMmeTa 1
APYTUX KOMIIOHETOB y4eOHO-BOCIIMTATeABHOTO IIpoIiecca B (POPMUPOBAHUN TIeorpado-HKOAOTMIECKIX
3HaHUII B MOJEAM CHCTeMBI reorpado-sK0a0rudeckoro oopasosanmst (Pucynox 3).

[ Cucrema reorpado-3K0I0r1aecKoro ]
00pa3oBaHMs BEITYCKHHUKA
‘LHCTeMa y'{ef)HO-BOCHI/ITaTeJ'ILHLIX MEPOITPUATHH:
BOCITHTATENIbHbIE MEPOTIPUATHS, KPYKKH, KITyOBbI,
9KOJIOTUYECKUE TPOIIbI, SKCIIEAUIIUHN,OKCKYPCCHUHU, TYPUCTKO-
KPACBCIYCCKHEC TTOXOJIbL

b b
ydacTHe B paboTe Hay4YHBIX KOH(EPEHIHH,
BBIIYCKHBIX IUIUIOMHBIX U MariCTEPCKHX HayYHBIX

HecHedoR A
)

CucreMa y4eOHO-IIOJIEBBIX,
IPOU3BOICTBEHHBIX U ITEAarOTMYECKUX
npaKTmc

Cucrema MPEAMETOB CIICIHATTA3ALUN
reorpa(bnqecxnx X OKOJIOTHYCCKHUX TUCITUIINH

Muccus yHuBepcuTera

ConuajbHBIN 3aKa3 00IIecTBa Ha
MOJITOTOBKY KaJIpOB MO CIEIHAIBHOCTH

Pucynoxk 3. Moaeab cucteMsl reorpago-sK0a0rM4eckoro o6pasosanms B Ipo¢eccrnoHaabHOM II0ATOTOBKE KaaPOB I10
obpa3soBaTeabHOI nIporpamme «6B05209 — I'eorpadpus» EHY nm. /. H. I'ymmnaesa (paspaboTana aBTopoM)
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B mnpeaaaraemoit Mogeam XxapaxkTep (OPMMpPOBAaHUS CUCTEMBI TIeorpado-K0A0IMIECKOTO
oOpazoBaHUs 3aBUCT OT ®PPEKTUBHOCTI BCETO 11€/10CTHOTO y4eOHO-BOCIMUTATEABHOTO IIpOllecca, B TOM
gycle HampaBAeHUs TeMaTUKM BBIITYCKHBIX AMIIAOMHBIX paOOT, MarucTepcKux AMCcCepTallMiOHHBIX
nccaeJOBaHMII, XapaKTepa y4eOHBIX IIOA€BBIX I IIPOM3BOJACTBEHHBIX IIPAKTUK, IlleleHallpaBAeHHOI
CHUICTEMBl BHEAyAUTOPHBIX Y4eOHO-BOCIMTATEABHBIX MEPONPUATUIL, OpTaHM3aluU AesATeAbHOCTH
CTPyA€HYECKMX KPY>KKOB 1 KAYOOB, TECHO CBSI3aHHBIX C IeAsIMU U 3ajadaMyl 0OpasoBaTeAbHBIX IPOrpaMM,
COBpPeMeHHBIX TeHAEHILIMII MeXXBY30BCKIIX OOMEHOB CO CTpaHaMU OAVM>KHEro 3apyOe>kbs, BRIpa>KeHBIX B
MPaKTUKOBaHUM ABYXAUILAOMHBIX OOpa3oBaTeABHBIX IIPOTPaMM, IieleHallpaBAeHOCT COAepPrKaTeAbHOTO
Xapakrepa paspabaTbiBaeMbIX YI€OHIKOB 11 yaeOHO-MeToaudeckux rnocoomri IT1C xadeapsr.

Ocoboe 3naueHMe B GOPMUPOBAHIN U Pa3BUTUN MOAeAU reorpado-sK0A0TNIeCKOro o0pa3oBaHms
MMeeT Hay4HO-UCCAeA0BaTeAbCKas AesTeABHOCTS B IIPOLIeCCe BBIIIOAHEHIS BBIITYCKHBIX AUILIOMHBIX paboT.
Koraa mccaeaosanms reorpadgpuyeckmx mpoOaeM Ha MeXAMCHMIIAMHAPHOM YpOBHE HaIpaBJAeHBl Ha
MHTETPaIIO C DKOAOTMYECKUMM IIpoOaeMaMM JaHHOM TeMaTHKI Ha OCTpMe COBPeMEeHHBIX ITPMUKAaAHBIX
Hay4HBIX pa3paboTok. Takas MHTerpauys ApKo BbIpakaeTcs B IIPaBUABHON (POPMYANPOBKE CaMOIl TEMBI
MCCAEAOBAHI, B KOTOPOJ YETKO IIPOCAEXMBAIOTCI OOBEKT U IieAu MccAeAoBaHMs. IIpuMepom Taxmx
TeMaTHUK SBASIOTCA CAeAyIOIre TeMbl ypoBHA Oakaaaspuara: «l'eorpadusa cornmaabHO-5KOHOMITIECKOTO
passutysl Capblaramckoro paroHa M HpoOJeMBl BHeJpeHNs TeXHOAOTUI «3eAeHOV» DKOHOMUKMU B
OTpacAsIX XO3ANCTBa», «DKOAOTHIeCKas eMKOCTh 11 0OCOOeHHOCT! (PYHKIIMOHMPOBAHM: arpoAaHAIadToB
OacceitHa pekn Apbich», «COBpeMeHHOe Ie0DKOA0TMIecKoe cocTosiHMe ozepa JKacbibait», «AHaaAn3
COCTOSIHUSI COBPEMEHHOTO Ipupoaonoab3osanns KocraHaiickor o04acTi U IyTU €O ONTUMM3aLIVIN»,
«DakKTopHl 3arpssHeHNs aTMocdepHOro os3ayxa ropoda Cemeri», «['eovkoaordeckne mpo6aeMsl TOpoa
AkTODOe», «DKkoaormdeckast crabmapHOCTh AaHAmadpToB [laBaogapckoit ob6aactm», «CoBpeMeHHEIe
re09KO010TNIECKOe COCTOSIHIE AHa APaabCKOTO MOPsI» U T.A.

BuiBoaBI

AHaau3 coCTOSHUS I MOAeAMPOBaHMe Te09K0A0TMIeCKOro oopasoBanus OyAymux reorpados Ha
ocHOBe pa3paboTku 1 peaansaiun «I'€09K0A0IMIECKON MOAeAN COAep>KaHus reorpado-sK0A0TMIecKoro
oOpa3oBaHus B By3e» U «Mogean cucteMsl reorpago-sK010rMueckoro oopasoBaHis B Ipo¢eccroHaAbHOM
noaroroske Kagpos EHY mm. /. H. I'ymnaesa o odpasosaTeapHoit mporpaMmme «6B05209 — I'eorpaduasi»»
MPeACTBASIOT CODOI  CHCTEMHO-METOAOAOTUMYeCKMIT ¥ METOAMYECKUII MeXaHM3M DKOAOTU3allUN
YHMBEPCUTETCKOTO reorpadpudeckoro oOpasopanus. JaabHeiilliee M3ydeHHE TEOPETUYeCKUX U
MeTOAMYEeCKMX acCIeKTOB, HaKOILleHNe IHHOBAIlIOHHOIO Hay4yHO-TIeJarormdeckoro OmbITa OyayT
CII0COOCTBOBaTh TOMY, UTO OOpa3oBaHMe, B JaCTHOCTU reorpaduueckoe, cCTaHeT KAIOYeBBIM (aKTOpOM
repeMeH B HallpaBAeHUI YCTOMYMBOTO Pa3BUTU OOIIeCTBa B pycae KOHIIENIINY «3eAeHbI YHUBePCUTET
- 3eaeHasl PKOHOMMKa-3e4eHas CTpaHa».

Cratbsi TOATOTOBA€Ha B PpaMKaxX peaans3anuy HAyJHOTO IIpoeKTa TIPaHTOBOTIO
¢uHaHCHMpoBaHMs Ha 2022-2024 roapr KoMmurera Haykm MuHMcTepcTBa HAyKM M BBICIIETO
ooOpaszoBanust Pecnyoamkm Kasaxcran VIPH AP14869631 «Mogeab «3edeHas IIKOAa — 3eA€HBIN
KOAJAeAX - 3eeHbIVi yHUBepCUTEeT» KaK CCTeMa Pa3BUTHsI 9KOAOTHU3aly O0Opa3oBaHms».
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A.A. Saipov, K.M.Saginov
L.N. Gumilyov Eurasian National University, Astana, Kazakhstan

The model of formation of the system of geographical and ecological education in the professional
training of students of L.N. Gumilyov Eurasian National University according to the educational
program "6B05209 — Geography"

Abstract. The article examines the issues of ecologization of university geographical education
based on the analysis of the disciplines of the educational program. The authors analyze the stages of
ecologization of geographical education, and present a detailed analysis of the ecological content of
geographical education of foreign countries in comparison with the Kazakhstani experience. The article
considers the experience of developing educational programs of geographical specialties at the Department
of Physical and Economic Geography of the L.N. Gumilyov Eurasian National University. Scientists
propose a geoecological model of the content of geographical and ecological education at the university
and a model of the system of geographical and ecological education in the professional training of students
of L.N. Gumilyov Eurasian National University according to the educational program "6B05209 -
Geography" on the basis of cultural-ecological, conceptual, landscape-environmental, spatial-temporal,
and ecohumanistic approaches.

Keywords: model, ecologization of education, geographical and ecological education, content of
education, educational program.
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xadpos EHY um. A. H. I'ymunresa no obpasosamervoii npozpamme «6B05209 — Ieozpadus»

A.A. Cannios, K.M.Caruuos
A.HIymuaes atoiHgarsl Eypasus yATThIK yHUBepcureTi, Acrana, Kasakcran

A. H.T'ymnaes areiagarst E¥YY kagpaapoma "6B05209 — I'eorpadma” 6iaim 6epy 6argapaamacht
OoribIHIIA KaCiOM Aasipaayaa reorpadpusaabIK-5K0OA0IMABIK 0iaiM Gepy XKylieciH KaabIITacTBIPY
Moaeai

Ananoranms. Makaaaga 6iaiMm 6epy 6ar4apAaMaCLIHLIH IIoHAEPiH Taagay HeriziHae
YHUBEPCUTETTIK reorpadpusiaslk, 0iaiM 6epyAi 5K0A0TUIAaHABIPY Maceaelepi KapacThpblaaabl. ABTOpaap
reorpadpusaslk  0iaiMm OepyAi DKOAOTMAAAHABIPY Ke3eHJepiHe Taagay >Kyprisedi, KadaKCTaHABIK
ToXXipubeMeH caAbICTBRIpFaHAA LIET eAAepAiH reorpausiablk 6iaiM GepyiHiH 9KOAOTMAABIK Ma3MYHBIHA
erxeif-terxeiiai Taasay yceiHaapl. /A.H. I'ymmaes arteiHaarel Eypasus yATTBHIK YHUBEpPCUTETiHIH
JusnKaabIK >XKoHe DKOHOMUKAABIK reorpadus KadegpacbiHia reorpadusAblK MaMaHABIKTapABIH 0iaiM
Oepy OardapaaMaaapbiH 93ipaey Toxipubeci KapacToippiayda. TaasiMaap MaJAeHNU-DKOAOIMAABIK,
TY>KBIPBIMAaMaAbIK, AaHAIIaQTTHIK-9KOAOTMAABIK, KEeHiCTIKTiK-YaKBITTHIK, JKoHe DKO-TYMaHMCTIK Taciagep
Herisinge XKOO-aarbl reorpapusaabIK-9KOAOIVAABIK 0iAiM Ma3MYHBIHBIH T€0DKOAOIVIIABIK MOAEAIH JKoHe
/. H. I'ymnaes atsiHAarer EYY kagpaapsia "6B05209 — I'eorpadus” 6iaim 6epy H6argapaamacs! GOMbIHIIIA
KoCIiNTIK gasipaayaa reorpadpusAbIK-9KOAOTMUAABIK 6iaiM Gepy >KyiieciHiH MOAeAiH yChIHAABL.

Tyiinai cesaep: 6iaim Oepy Mogei, DKOAOTMLAaHABIPY, TeOTPadpIAABIK-D9KOAOTUAABIK 6iaiM
Gepy, 6iaim Oepy masmyHBbI, 6iaiM OGepy Garaapaamacsl.
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Geopolitical aspect of reforming the polish senate

Abstract. The Senate is the upper house of the Polish parliament, which has relatively small
powers in comparison with the lower house - the Sejm. In the world, only a few countries are
electing the second chamber in direct elections, which is the case in Poland with the use of the
majoritarian voting system. In the public debate, there is a discussion about changing the manner
in which the Senate is elected and the scope of its competencies. The Senate has a long tradition in
Poland. In the current formula, with the use of 100 single-member constituencies, it has been
operating since 2011. Among the possible directions of changes, it is possible to indicate a switch
in the electoral law from a majoritarian system to a proportional system or complete abolition of
elections to the Senate. Instead, the composition of the chamber could be appointed by local
government bodies, in particular the provincial government, or by appointment by the president
or the Sejm. The chamber could include "senators for life” - people of merit for the country and
former presidents and possibly prime ministers.

Key words: polish Senate, upper house, electoral system, majoritarian system, senator for life
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Introduction

Upper houses in the countries of the world.

The Senate is the upper chamber of the Polish bicameral parliament. The role of the Senate, however,
is relatively small, often referred to as "the wise house" or the "chamber of amendments". In practice, the role
of the Senate is reduced to the submission of comments to acts of law created by the Sejm (the lower house of
the Polish parliament). The Sejm, however, can reject the Senate's veto against almost any case. Indeed, the
Senate deals with the correction of mistakes that have arisen as a result of rash legislation. Although Senat
has the right to proceed with a new law, he rarely uses it, because the final decision still belongs to the Sejm.
Almost the only competence of the Senate, independent of the Sejm, is the procedure of nationwide
referendum proposed by the President [1]. An additional problem is the issue of the very democratic
legitimacy of elections, in which the electoral law may play a more important role than the preferences of
voters [2, p. 79-80]. For example, the presidential election in the United States has already won a candidate
several times who received fewer votes, but more electoral votes [3, p. 63]. Similar problems could have
occurred in the past with the election of city presidents by councilors (elections in a sense by electors), later
changed to direct elections [4, p. 229-230; 5, p. 50-53]. However, the issue of the choice of voting rules
primarily affects the results of local [6] and parliamentary elections. Assuming that the essence of democracy
is elections that implement the electoral preferences of the electorate, the issue of adopting the appropriate
electoral law determines the process of shaping civil society [7] and the actual choice of the party that will
win the parliamentary majority and exercise power in the country [8].

In this situation, the Polish public debate asks more and more often whether the Senate is needed for

anything at all? There are proposals to liquidate this chamber or to thoroughly reform it to make its role
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more important. Analyzing the possibilities of change, it is worth taking a look at the higher chambers in
other countries. It turns out (Fig. 1) that the Polish Senate is one of the few higher chambers in the world that
are elected by direct elections. Apart from the USA, where the role of the local Senate is completely different
from the Polish one, only in a few European countries, most South American countries, and individual
countries from other regions, the upper house is elected. In many countries with recognized democracy, the
upper house takes the role of a representative of local government (the so-called "chamber of self-
government") or is nominated by the head of state or other bodies and includes representatives of merit for
the country or who have performed important political functions in the past. The system of election of this
chamber also raises doubts. Poland is one of only a handful of countries that apply the majoritarian system
to elect the upper house of parliament.

Majoritarian systems Mixed systems Indirect election
One-member constituencies - Mixed-member proportional (party list + FPTP)
Elected by local government or other bodies

W [ Mixed-member proportional (party fist + two-round system)

Two-round system Partialy elected by local government or
. . Parallel system (party list + FPTP) nominated by head of state
[ Atternative vote [ parallel system (party list + two-round system)
Multi-member constituencies [ Perattet system (party list + block vote) [l vominated by head of state
. Majority bonus system Parallel system (party list + SNTV)

[ o etections

Block vote .

- diferent types Proportional systems [ ] unicameral partiament
D SNTV . Party list proportional representation

B Other ” oy

Figure 1. Upper house electoral systems in the world [00]

Results and discussion

Polish Senate system of election

The Senate is a constitutional body with a centuries-old tradition. It emerged as a product of the
royal council of the Middle Ages. The beginnings of the bicameral Polish Sejm (historically consisting of the
Chamber of Deputies, now called the Sejm and the Senate), according to various researchers, date back to
1493 [9] or already to 1468 [10] The role of the Senate was constantly developing and it became well-
established after the unification of Poland and Lithuania in 1569, after the creation of the Polish-Lithuanian
Commonwealth. From its foundation until the final fall of Poland in 1795 r., the Senate consisted of
dignitaries appointed by the King [11, p. 27]. After Poland regained independence, in the years 1918-1939 the
Senate came from the elections for the first time in the history of Poland. The powers of the chamber were
however small as today. After the May coup of 1926, in the 1930s, a correction was introduced allowing the
president to appoint 1/3 of the Senate [12]. After 1945 when the communists took power, the Senate
disappeared, and its revival took place only in 1989, as a result of the agreement between the government
and the democratic opposition [13].
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After 1989, the electoral law for the Senate was changed several times (Fig. 2), always in the
majoritarian electoral system. In the first four elections (1989, 1991, 1993, 1997), senators were elected in two
and three-member constituencies [14] and [15]. In the next three elections (2001, 2005, 2007), the Senate was
elected in two, three, and four-member constituencies [16]. A significant change was introduced before the
2011 elections, by liquidating multi-member constituencies and introducing 100 single-member
constituencies [17].

,-‘

1989, 1991, 1993, 1997 2001, 2005, 2007

Legend

Number of seats filled in the constituency

CIEE .

Since 2011

Figure 2. Contituencies for polish Senate election. (Source: Own work)

Since 2011, the electoral law (to the Senate) known as First Past The Post (FPTP) has been operating
in Poland, i.e. the same as used in the elections to the US Congress (both houses) and the House of Commons
in Great Britain. The FPTP was finally formed in Great Britain in 1885 [18, p. 154], as a result of another of
many reforms of the electoral law in that country. The basic idea of the system is the election of only one
senator in each constituency, in one voting round, by a relative majority of votes, where the mandate is
obtained only by the candidate with the highest number of votes, regardless of whether he obtained an
absolute majority or only the first result among the candidates [19, p. 109-110]. This system is assessed
differently by researchers. Zarnowski J. [20, p. 145] positively evaluates this ordinance on the British
example, appreciating the technical and political efficiency of the British system, and at the same time
describes it as "eminently two-party". According to R. Matajna [21, p. 38], this system in Great Britain
contributed to the formation of a system of stable cabinet rule and a clear division into government and
opposition, and government coalitions are treated as anomalies throughout the Anglo-Saxon culture group.
Meanwhile, A. Antoszewski [22, p. 215-217] indicates that such a system leads to the phenomenon of an
"unnatural majority" as a result of overrepresentation (gaining the majority of seats, despite not having an
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absolute majority of public support). The author describes such a system as discriminatory, i.e. with
significant deformation of voters’ will. In fact, it does ensure stable governance and most of the mandate to
the most inferior committee, on the other hand, it is highly disproportionate.

Silesian aglomeration

Percentage deviation from medium norm of representation
50 40 30 20 10 O 4100 +20 4300 +40 +50 +100 +150

HE EEDEDEDRDS SN

Number of contituencies in each range

Figure 3. Contituencies for polish Senate election with percentage deviation from medium norm
of representation. (Source: Own work)

An important research issue is the shape of constituencies in such electoral system.
A serious problem of the FPTP system (especially in the USA) is the phenomenon of gerrymandering, i.e.
manipulating the constituencies shape in such a way as to strengthen a specific group. As a result of this
practice, it can succeed in a situation where one party enjoys much greater support than the other and
obtains fewer seats [23, p. 61-63]
Also in Poland, it can be noticed (Fig. 3) large inequalities between the delineated constituencies. The
average standard of representation in Poland is about 303,000 people per one Senator. Meanwhile, in some
districts, the percentage deviation from this number can even reach 50-150%. Only a little more than half of
the senate constituencies are within the range of +/- 20% of the average standard of representation. The
remaining 46 exceed this value, with 11 of them having a deviation of 50% and more. The main problem

80 No 4(141)/2022 AH. Iymures amoindazor EYY Xabapuvico. Xumus. Teozpagus. Ixorozus cepuscot
ISSN: 2616-6771, eISSN: 2617-9962



Kulas Barttomiej

when creating constituencies in Poland is the necessity to base their border on the border of administrative
units, in this case - counties (or parts of them in the case of large cities that are also counties). Such
fundamental disproportions make it much easier to become a senator in some districts, as there is a need to
win a much smaller number of votes.

Conclusion

There are a number of proposals on how to change the Polish Senate. Due to many years of tradition,
it is difficult to simply eliminate this chamber. It also has significant merits, because immediately after the
political transformation, the Senate played a significant role in reforming the communist system of the state.
Due to the questionable method of filling the chamber (especially in the context of a completely different
electoral law to the Sejm), it can be imagined to make elections to the Senate in a proportional system (Fig. 4).
In such a case, due to the small number of Senators, the constituency should be the area of the entire
voivodship, and in the case of Mazovia (the largest voivodship), with the division into the "capital” district:
Warsaw with the surrounding counties and the second one containing the rest of the voivodship. In this
way, both the disproportions between the regions would decrease, and the elections would have a uniform
legal character with the Sejm election.

Number of seats in constituency
OIs Os O 3
O« Os Oz W

Figure 4. The proposition of constituencies to the Senate in a proportional system.
(Source: Own work)

Among the number of other possibilities, two should be distinguished: transforming the Senate into a
chamber of self-government or a chamber of merits. In the first proposal, which is interesting considering the
international situation (Fig. 1), it can be imagined that the composition of the chamber is elected either at the

regional level (communes, counties, and voivodship colleges) or at the central level by delegates
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separately for communes, counties, and voivodships. Alternatively, in proportion to the population size,
Senators could be appointed only by voivodship self-government. This solution is supported by the need to
empower local governments in Polish politics, where decisions on spending their money are often made
without consulting the regions. The presence of local government representatives in parliament, therefore,
seems justified. The second proposal is a response to the problem of the retirement of Polish politicians.
Many people who held important offices in the past or who were especially distinguished for the state are
now outside the mainstream political sphere. Such a Senate could include: former presidents and possibly
former prime ministers (as senators for life), as well as other persons of special merit appointed, for example,
by the Sejm by a 2/3 majority of votes or nominated by the president (with the number of nominations
limited during one term).

It is possible that the Senate would include, for example, Nobel Prize winners, outstanding public or
artistic activists, distinguished local government officials, and national heroes. A third option is to combine
the first and second options and create a mixed one in which part of the seats would be elected by regions
and some as described above. The question of the number of people in such a Senate remains open. In the
"self-governing" variant, the number of senators should be rather constant - perhaps the same as now, in the
second and third variants - variable, depending on the number of senators for life.
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Kyaac bapraomert
Ianvcxuil ynusepcumem, Ppaxyrvmem oxeanozpaduu u zeozpaguu, I'darvck, ITorvuia

leonoantuaeckmnii aciekt pepopmuposanus Cernara Iloaprm

AnaHOTanus. CeHaT — ®TO BEpXHsI IalaTa ITOABCKOTO MapAaMeHTa, 001ajaromias OTHOCUTEABHO
HeOOABIIMIMY TIOAHOMOYMAMH IIO CPaBHEHUIO C HIDKHEN IladaToil, KoTopas HasbiBaercst — Cerim. Ha
IIpaKTHKe B MIPe TOABKO HECKOABKO CTpaH M30MpaloT BTOPYIO IaJaTy Ha IIPSIMBIX BRIOOpaX, KaK 9TO MMeeT
Mecto B lloapIme, ¢ MCrIOAB30BaHMEM Ma>XOPUTAPHOI CHUCTEMBI TOAOCOBaHMA. B Hacrosiee BpeMs B
myOAMYHEIX JAebaTax MAET AMCKyccms 00 mM3MeHeHMM IopsAgka usOpanmsa Cenata m oObéMa ero
noanomounii. Ho B Toxe Bpems, Cenat umeer aasHue Tpazuuuu B Iloasmre. AJerictByiomas ¢popmyaa c
ucrioapzopaneM 100 ogHOMaHAaTHBIX OKpyros ms0OpaHa B 2011 rogy. B aaHHOIT HayuHOl1 pabGore
IIpeA/A0>KEHB BO3MOXKHBIE HaIlpaBAeHNs U3MEHEHUI! B M30MpaTeAbHOE 3aKOHOAATEABCTBO C IIEPEXOAOM C
Ma’KOpMUTapHOI CHCTeMBI Ha IPOIOPIINOHAABHYIO MAU II0AHas oTMeHa BbIOOpos B CeHar. ONTuMaAbHBEIM
pelleHneM IpeaA0KeHO IIPOBOANTH Ha3HadeHNe B COCTaB I1alaThl OpraHaMM MECTHOTO CaMOyIpaBAeHIs, B
JaCTHOCTY IIPOBUHIIMAABHBIM IIPaBUTEABCTBOM, AMDOO IO HasHaueHUIO mpesugeHta muam CeiiMa (HUKHeN
rmaszaroif). B cocraB mazaTel Moram OBl BOWMTM «IIOXXM3HEHHBIE CEHATOPbl», K HUM MOXXHO OTHECTU
3acAy>KEHHBIX AI0A€V CTPaHBL, HTO — OBIBIIIVIE IIPE3UAEHTHI 1, BO3MOXKHO, IIPeMbeP-MUHVCTPHL.

Katouegvie cAo6a: TIOABCKUII CeHAT, BEPXHsIl ITaJaTa, M30MparTeabHas CUCTeMa, Ma’kKOpUTapHas
CHUCTeMa, ITOKV3HEHHBIN ceHaTop.

Kyaac bapraomeit
Ioanvex ynusepcumemi, I'danock, [orvua

IToapma CenarbiH pedopMalnsiaayAbIH Ie€OIIOANTIUKAABIK aCIIeKTi

Annoranmsa. CeHaT - IOAsJK IapAaMeHTiHiH >KOFaprbl IlaJaTachl, OHBIH TOMEHTi ITaJdaTaMeH

CaABICTBIPFaHJa CaAbICTRIPMaAbl TypAe a3 okiaeTtiri Oap, oa CeliM gemn aTadalbl.

BECTHUK EHY umenu A.H. l'ymuaesa. Cepus Xumus. [eozpadus. dxkorozus No 4(141)/2022 83
BULLETIN of L.N. Gumilyov ENU. Chemistry. Geography. Ecology Series



Geopolitical aspect of reforming the polish senate

Toxipubeae ayHMe Xy3iHAeTi caHayABl eAjep FaHa eKiHIII ITalaTaHbl Ma>KOPUTAPABIK Aaybic Oepy >KylieciH
naligadaHa OTBIPBII, TikeAell caiiday apKblabl caiiaaiiabl, Iloabmiagarbigait. Kasipri yakbTTa KOFaMABIK
CenaTThl caitaay TapTi6i MeH OHBbIH ©KiAeTTiKTepiHiH KeaeMiH e3repTy Maceleci TaakblaaHyaa. bipax
consiMeH Oipre Iloasmaga CeHaTThIH eXXeadeH KaabllTackaH AdcTypi Oap. Bip mangartsr 100 oxpyrri
nalidadaHaTbiH Kasipri ¢popmyaa 2011 >xpiapl caiiaanraH. bya relasimMm KymbichiHZa CeHar calilayblH
Ma>KOpUTapAbIK >KyliedeH HpOIIOPLIMOHaAABl HeMece TOABIK JKOIOFa Kellly KesiHAe cailday 3aHHaMacblHa
esrepicTep eHri3yAiH BIKTMMaA OafFbITTapBIH VYChIHBIAaABL. OHTalABl IMEIIiM VYCHIHBIAAABl - ITaJaTaHBI
JKepriZikTi yKiMeTTiH, aTall ailTKaHAa IPOBMHLMAABIK YKiMeTTiH HeMece Hpe3neHTTiH HeMece CeliMHIH
(Temenri maaata) TaraiibiHAaybl. IlasaTa KypamblHAa OYpBIHFBI IIpe3UAEHTTEp >KoHe MYMKiH IIpeMbep-
MUHUCTp/Aep CUAKTHI eA/eTi eH KOPHEeKTi Ty AFaAapAbl KAMTUTBIH «eMip OOIIBI ceHaTOpAap» 00AyBl MYMKIiH.

Kiammix cesdep: Iloapma CeHatsl, KOraprbl I1adaTa, caiiday >Kylieci, Ma>KOpUTapALIK, Kylie, eMip
0O7TIBI CeHaTOP
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