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Hucmumym 300n02uu Axkademuu nayk Pecnyonuxu Y36exucman, Tawkenm, Y36exucman
2 . .

Tasnooapckuil nedazocuueckuil ynugepcumem um. O.Mapeynana, I[lasnoodap, Kazaxcman

AnHoTamms. {9 wcciaemoBaHWH WMCIONB30BaH MaTepHall, COOPAaHHBIM TPH TEIbMHHTOJIOTH-
YeCKHX BCKDBITHSX Yy CBIYYTOB OBell Ha YyOOWHBIX myHKTax B byxapckoit, HaBowiickoit wu
KamkanapeuHckoit obnactsix Y30OekucraHna, a Takke T.TamkeHta. B3sTel OTHenbHBIE 0COOM CamIioB
u3yvyaembix Hemaron u Beyressu JIHK ¢ momompio munu-nabopa QiampDNAmini (Qiagen, Hilden,
I'epmanmsi) B COOTBETCTBAM C MHCTPYKIUSAMH Tipou3Boautens. Beimenennyro JIHK u3 Tkanelr HemaTon
HCIIOJIB30BaJIM B KAUCCTBC MaTpHUIbl IJIA NPOBEACHHS IMOCICAOBATCIbHBIX peaK]_[I/Iﬁ aMHHI/I(I)I/IKaHI/II/I co
crneruueckuMu nipaiiMmepamu B tepmorukiepe «TouchgeneGradienty (UK). Cexsenuposanue JJHK
OBLIO MPOBEACHO B IIEHTPE KOJUICKTUBHOTO IOJIL30BaHUSA «I'€HOM» ¢ IMOMOINbI0 Habopa peakTnBoB ABI
PRISM® BigDye™ Terminator v. 3.1 ¢ MOCIEAYIONMM aHAJIM30M TNPOJYKTOB pPEaKIUU Ha
aBToMaTHdeckoM cekBeHatopeAppliedBiosystems 3730 DNA Analyzer.B pesynbrare ucciepoBanuii y
JOMaIIHAX OBEIl 3aperucTpupoBano 6 BuAOB Mmapimauiaruii: Marshallagia marshalli/M. occidentalis,
Marshallagia schumakovitschi/M. trifida, Marshallagia uzbekistanica u Marshallagia sogdiana, u3 aux
Bun M. schumakovitschi oOHapyxeH BmepBbie B Y30ekucraHe.DUIOTeHETHYECKU — aHAIU3
nocnenoBatenbHocTeld COl BBISABMII BBICOKO TOAJEPKUBAEMble KJIACTEphl M TOATBepAws, 4to M.
marshalli, M. occidentalis u M. uzbekistanica sisnsirorcst pasasivu Mopdotunamu Buga M. marshalli,
torna kak M. schumakovitschi u M.trifida npencrasnsitotr pasusie Mopdtunsr M. schumakovitschi. ITpu
3TOM YCTAaHOBJIEHa WX HMICHTHYHOCTb, 4To BuA M. trifidane sBisercst caMOCTOSATEIbHBIM, a JIUIIb
pasHoBuaHOCcThIO M. schumakovitschi.[limst M. sogdiana B HacTosiieM HCCIIEAOBAHHH HE YAAIOCh
WICHTH(PHUIIUPOBATh COOTBETCTBYIOIINI OCHOBHOW MopdoTui. Kpome Toro, m3ydeHHas HYKICOTHIHAS
NOCJIeI0BAaTEeIbHOCTh YeThIpex BuaoB Mmapmauiaruii (Marshallagia schumakovitschi, M. uzbekistanica,
M. trifida, M. sogdiana) ne Oblia OOHapyxeHa B MeXIyHaponHoul 0aze naHHbIX ['enbOanka (NCBI,
GenBank) u sBnsercs HoBoil i Hee. IlocrenoBaTenbHOCTH, MONYyYSHHBIE B XOJE HCCIIEIOBAaHUS,
nenonuposanbl B ['enbank (https://www.ncbi.nlm.nih.gov/ ).

KaioueBble ciioBa: MOp(OTHUITEI MapIaJuIaruii, CCKBEHUPOBaHNE T€HOMA I'eJIbMUHTOB.

Beeaenne. B nociennue roasl Hapsay ¢ TpaAULMOHHBIMU METOJIaMU UCCIIEIOBAaHUM AJIs
oTpezieNieHUs] BUJIOB HCIOIb3YIOT HE TOJIBKO MOP(POJIOTHYECKHE U AHATOMHUYECKHE MMPU3HAKH, HO
U JJaHHbIe OMOXMMHMYECKUX M TeHETUYECKUX HccieoBaHuil. Bee Oonee mupokoe ncnoiab30oBaHue
MOJIyYalOT MOJIEKYJISIPHO-TEHETUYECKUE METO/IbI, C MPUMEHEHUEM KOTOPBIX, B HACTOSIIEE BPEMS
co3nanbl JIHK-OaHKM UEHHBIX, PEIKUX M MCUE3AIOMIMX BUIOB >KUBOTHBIX M DPACTCHUH.
[IpoBoasTCST HcciaenoBaHUsS IO M3YYEHUIO BHYTPUBUIOBOW H3MEHUYUBOCTH COXPaHSIEMBIX
00BEKTOB, YTOUHEHHUIO CIIOPHBIX BOIPOCOB MX CHCTEMATUKHU M KIACCHU(PHKAIMU, pa3paboTke
METOJMKH F€HETUYECKOM MacnopTU3aluy NOMyJSIUK U Ap.

N3yueHne reHeTH4ecKOro U TaKCOHOMUYECKOT0 pa3HOo00pa3us )KUBOTHBIX, B TOM YHCIIe
MapasUTUUECKUX HEMAaToJ| >KMBOTHBIX, MPEJCTaBIsSIET OCOOBIM MHTEpEC, MOCKOJIbKY PErnuoH
LlenTpansHoii A3umM U, B TOM uHcie, Y30ekucraHa u Kazaxcrana, mpeacTaBiseT OCOOBIN
MHTEPEC, NOCKOJIbKY JaHHBIN PErHOH UIpajl 3HAYUTEIbHYIO POJIb B OJJOMAITHUBAHUH KUBOTHBIX,
BBIBEICHUH HOBBIX MPOAYKTUBHBIX IOPOJ, IIO3/IHEE PACIIPOCTPAaHUBILIMXCS 110 Beell EBpasum.

[TapazuTuyeckne opraHu3Mbl UTPArOT BaKHYIO POJb B (PYHKIIMOHUPOBAHUM MPHPOIHBIX
coobmiecTB. Bo3neiicTBue mapa3uToB YacTO OMpEneseT MOMYJSALUOHHYIO TUHAMUKY «BHJIA-
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XO035IMHa» M CTAaHOBHUTCS OJHUM U3 (paKTOPOB €ro 3BoyoLuHu. B cepe cBoeil 3KOHOMUYECKOit
NESTENIbHOCTH  YeJIOBEK 3aMHTEpecOoBaH B  CHIDKEHHWM [apa3uTapHOM  HArpy3ku Ha
KyJbTUBUPYEMbIE UM OPTaHU3MBI, OyATO )KUBOTHBIX, TaKke pacteHus. [ImanupoBanue neiicTBuit
0 KOHTPOJIO TMapasUTHUYECKUX OPraHu3MOB HEBO3MOXHO ©€3 OmpenesieHus BUAO0BOI
UACHTUPHUKAIMKA O0OHAPYKUBAEMBIX MAapPAa3UTOB, 3 B HEKOTOPBIX CIydasX TPeOyeT W BBISBICHUS
BHYTPUBUJIOBBIX ~ TPYINIHUPOBOK,  XapaKTEPU3YIOUIUXCS  CBOMMHU  OHOJIOTUYECKUMHU U
HKOJIOTHIECKUMHU OCOOCHHOCTSIMHU.

Ha ceromus omucano okojio 25 Teicsiu BUAOB HEMaroi, HO oOllee UX pa3HooOpasue
OLICHUBAeTCs B | MIUIMOH BHJOB M BBIINIE. DKOJIOTHYECKas POJIb HEMATOAd M WX BHJIOBOE
pa3zHooOpaszue HeoOblyaitHO mupoku. PuTonapazuTUYECKue M 300Mapa3uTUUYECKHE HEMaTObl
HAHOCAT MUJUIMAPIHBIE XO3SHCTBEHHBIE YOBITKM, B TOM YHCJIE U KaK CHEIHU(PHUECKUE BEKTOPHI
(UTONATOTEHHBIX BHUPYCOB M OakTepwii. MemaumuHCKas poiib (GUIApHo30B (BO30ymuTenei
anedanTraza U ap.) xopomo u3BecTHa. Jlo 1 Mipa. 4denmoBeKk B Mupe, MPH BCEX ycIexax
COBPEMEHHOM MEIUIMHBI, CTpaJaeT oOT ackapuao3a. MHoOrue BHUABI PHIOHON MPOAYKIHUH,
Haripumep 10 100% myraccy, comepxaT BO30yauTENs aHW3aKUA03a, M IyTaccy He
€MHCTBEHHBIN BHUJ MPOMBICIOBBIX pbIO, MOTEHLUAIBHO MPEACTABISIOUINI OMAaCHOCTh IS
YeJI0BeKa KaK HCTOYHHK IMapasuTHYECKHX HEMATO/.

[Tocneanuie Bpems MOYTH BCE BOIMPOCHI MOJIEKYJISIPHOM TaAKCOHOMUU HEMATOJ PELIAIOTCS
MyTeM CpPaBHUTEIBHOTO  aHalU3a pPUOOCOMAIBHBIX  TOCienoBaTenbHOCTEW  [2,8,9,14].
PuGocomanbHble MOCIENOBATENFHOCTH MPHUCYTCTBYIOT B I'€HOME B BHUJE MHOTHX KONUN H
COCTOAT M3 HECKOJIbKHX YacTei, Mpu4YeM OJHU M3 HUX, COOTBETCTBYIOIIHME (YHKIMOHAIHHBIM
cyobenununaMm pubocom (18S 5,8S mmm 28S), okas3piBatoTC B OCHOBHOM CTaOMIIBHBIMH,
HBOJIIOLIMOHHO KOHCEPBAaTUBHBIMM, TOI/Ia Kak creiicepHble nocienoBatenbHocTy ITS1 u ITS2,
HAIPOTHUB, SBOJIOIMOHHO JTa0MIbHBL. IMEHHO 3Ta BaxHas 0COOEHHOCTh pUOOCOMANIbHBIX T€HOB
MO3BOJISIET MCIOIB30BATh PAa3HbIE WX YACTH ISl PEHICHUS] TAKCOHOMUYECKHX MPOOIeM pa3HOTro
panra [3,11,4,10].

[MpencraBurenu cemeiictBa Trichostrongylidae, oauH M3 OOIIMPHBIX TAaKCOHOB Kiacca
HEMAaTO/I SBISIOTCS SHIOMAPA3UTAMU KBAYHBIX )KUBOTHBIX U IIUPOKO MPEJICTABICHBI BO MHOTHX
cTpaHax mupa. OHM TApa3UTHPYIOT B IKEIYTOYHO-KHIIEYHOM TPAKTE JOMAIIHUX U JTUKUX
JKBAYHBIX, TJaBHBIM O00pa3oM, B cMemaHHOW ¢opme. B psge ciydaeB WHBa3uig JTUMHU
napasuTaMi HAHOCHT OIIYTUMBIA SKOHOMHYECKHH yIiepO, BBI3BIBasS THOEIb MOJIOIHSKA,
CHI)KCHHME TPOAYKTHBHOCTH JOMAIIHUX U YyXYIIIEHHE KauecTB MJHKUX JKUBOTHBIX. K
HACTOsIEMy BpeMeHH B (QayHe Y30ekumcraHa m Kazaxcrana mo HammM HCCIEIOBAaHHUAM U
JTAHHBIX JHUTEpaTyphl 3aperucTpupoBaHo Oonee 60 BUAOB TPUXOCTPOHTHIWI, HO BaJMTHOCTH
(caMOCTOSITETPHOCTH ) HEKOTOPBIX BHJIOB BBI3bIBA€T COMHEHHS[6,1,8].

JUis TOJIHOLIEHHOTO TNPHUMEHEHUS] «MOJIEKYJIIPHBIX» METOJOB K PELIEHHIO BOIPOCOB
TAaKCOHOMHH JIFO0OTO TaKCOHA JKUBOTHBIX, TpEOyeTcss Kak M3ydeHHe MacmTada HYKICOTHIHBIX
pasnn4Mii B mpesenax BXOIAIIMX B HETO BHJOB, POJOB M T.J., TAK U UCCIEN0BaHHE (PaKTOpOB
OTIPENIENSIONUX ATH Pa3jIN4us, B TOM YHCIIE BIUSHHS B3aUMHOH YHAaJCHHOCTH H3Y4aeMBIX
nonyasuil («reorpadguueckoro» akropa). B ¢Bs3u ¢ 3TUM BO3HHKIJIA HEOOXOAMMOCTb PEIIUTh
OT/CNTbHBIE BOMPOCHI TAKCOHOMHUH TPUXOCTPOHTHIIN (Ha mpuMepe Bua0B poaa Marshallagia).

Matepuanabl U MeTOAbl HccaeqoBaHusA. i1 uccnenoBaHUi MCIOIB30BaH MaTepHal,
COOpaHHBIN TIPU TEIBMUHTOJIOTHYECKUX BCKPBITHAX Y CHIYYTOB OBEIl Ha yOOWHBIX IyHKTaxX B
Byxapcko#i, HaBowmiickoit u KamkagappuHckold — oOmactsaxY30ekucraHa, a  Takke
r.TamkenTa.O0pa3pl HeMarToj STUKETUpOBaIca W ¢ukcupoBamu B 70% odTaHone s
MOCJETYIONNX UCCIIETOBaHUHA.

Mopgonocuueckoe uccneoosanue. VI3yueHue BHUIOBOIO COCTaBa M TaKCOHOMHMYECKOM
NPUHAIKHOCTH OTIPENIEIISIIN 10 KOMILIEKCY MOP(HOIOTHUYECKUX MPU3HAKOB C UCIOJIb30BAHUEM
OOIIEN3BECTHBIX T'eIBMUHTOJIOTHYECKHUX onpenenuteneit [7,5](MBamkun u np., 1989, Drozdz,
1995). [lns ompeneneHuss MOPQOIOTUYECKUX KPUTEPUEB MapIlaJUIarMid OT IOJIOBO3PEINBIX
HEMaToJ] OTAENSUINCh TOJOBHOM M XBOCTOBOW KOHIIBI CAaMIIOB M TOTOBWJINCH BPEMEHHBIE
npenapatsl. [locne onpeneneHus BUIOBOM MPHHAAIC)KHOCTH 3TUX HEMATO[, ObUIN pa3zeiieHbI



Ha (pparMeHTHl U XPAHWIUCH B OTJACIHHBIX MPOOMPKAX C BOAOHU MPH HU3KUX Temreparypax (-
20°C) no anamu3a.

Monekynapnoe uccnedosanue. Ilpoueaypa MOJIEKYISIPHO-TEHETUYECKOIO HCCIIEI0OBAHUS
OHMOJIOTHYECKOr0 MaTepHaia HemMaToJ >KBauHbIX OCYIIecTBIseTcs mo 3tanam: Boyaenenue JJHK
13 OMOJIOTMYECKOr0 MaTepuaina, BbIOOp 3((EeKTUBHBIX CTAOMIIBHBIX MOJEKYISIPHBIX MapKepoB,
MOCTaHOBKAa ToJiMMepaszHo-1ienHol peakiuu  (IIL[P-peaknuu), omnpeneineHue MEpBUYHON
nocneaoBarenbHOCTH (cekBeHupoBanue) JJHK u Gmonnpopmarudeckuii anamms.

Buvioenenue eenomnoti JITHK. B3sThl OTACNBbHBIE 0COOU CaMIIOB M3y4aeMbIX HEMATOM H
seiessin JIHK ¢ momomsio munu-Habopa QiampDNAmini (Qiagen, Hilden, I'epmanus) B
COOTBETCTBUU C UHCTPYKIMSIMH [TPOU3BOIUTEIS.

IIposeoenue I11]P. Brigenennyto JIHK u3 Tkaneii Hemaroj MCHOJIb30BAIM B KaueCTBE
MaTpHULbI JUIsl IPOBEJICHUS MOCIEI0BATENIbHBIX PEaKIMil aMIUTU(pUKAIUU CO creluGUIeCKuMU
npaiimepamu B Tepmorukiepe «TouchgeneGradienty (UK). Ammudukanuto ¢pparmentos JJHK
MPOBOAMIIN B 00BEMe 25 MKII ¢ HCIONIb30BaHHEeM Habopa peakTuBoB ucmoib3ys 1 mxa JHK u 1
MK Kaxzaoro u3 mpaiimepoB ¢ GoTaqGreenMasterMix (PromegaCorp., CIIIA). B peakuun
OBLIM HCIIOJIb30BAaHbI MpaiiMepoB A amruiddukanuu ydacTkoB pubocomanbHou (ITS2) u
muroxonapuaibaoit JJHK (mpaiimep mrpuxkomuposanue, COl)).

Ouuwenue JJHK. TIIP-npoaykThl OBLTM OUYHMIICHBI OT MpPUMECEl C HCHOJIb30BaHUEM
resb-3JeKTpodope3a U UCIOIb30BaHbl ISl ONPEACICHUS HYKICOTHIHBIX MOCIEA0BATeIbHOCTEN
no merony CaHrepa.

Cexsenuposanue JIHK Obl10 TpoBeeHO B IEHTPE KOJJICSKTUBHOTO IIOJIH30BAHUS
«l'enom» c momomipto Habopa peaktuBoB ABI PRISM® BigDye™ Terminator v. 3.1 ¢
MOCJICYIONMM aHAJIM30M TPOJYKTOB pEaKkIMi Ha aBTOMATHYECKOM cekBeHatope Applied
Biosystems 3730 DNA Analyzer.

[TosrydeHHYI0 HYKJIICOTHIHYIO TIOCJIEIOBATEIBHOCTh C TOMOINBIO mporpammbl BLAST
CPaBHHIIU C TIOCIIEAOBATEIHHOCTSIMU, IENOHUPOBAHHBIMHU B MEXIYHAPOJIHOMN 3JIEKTPOHHOM 6aze
nanubix GenBank (http://www.ncbi.nlm.nih.gov).

AHanu3  TMONYYEeHHBIX  HYKJIEOTHIHBIX  TOCJIEIOBAaTeNbHOCTEH  TPOBOAUIU  C
UCTIOJIb30BaHUEM TTaKeTa KOMIBIOTepHBIX mporpamm MEGA-5, a npu cpaBHEeHHH CHKBEHCOB U
WX BBIPABHUBAHUH MCIONb30BaHbl MeTo 16l Bioedit u ClustalW.

Pe3yabTaThl Mcciie10BaHUI.

[To wmamwmm panueiM Bua Marshallagia (M) marshalli mmpoko pacmpoctpaneH B
V30ekucrane W TO YacTOTE€ OOHApYXEHUs 3aHUMAET TIEPBOE€ MECTO CpeIUd TeIbMUHTOB
yKa3aHHOTO poja. Tak, 3TOT BUJ BCTpEYANCS y HCCIEJOBAHHOTO MEJIKOTO POraroro CKora B
55,3%, a Bua M. dentispicularis B 17,3% ciyuaes.

B pesynapTare wuccrnenoBaHMl Yy JOMAIIHUX OBEIl 3apETUCTPUPOBAHO O BHUJIOB
mapirayutaruii:  Marshallagia marshalli/M. occidentalis, Marshallagia schumakovitschi/M.
trifida, Marshallagia uzbekistanica u Marshallagia sogdiana, u3 vux Bug M. schumakovitschi
oOHapyxeH BrepBbie B Y30ekucrane. [1o maHHbIM MOP(HOJIOTHYECKUX HUCCIEIOBAaHUN TUITOBON
Bua M. marshalli u qpyrux BUIOB Ipyr OT JApyra OTJIMYaeTCs M0 Pa3MepOM JUIMHBI Tela, OYpChI,
CIIUKYJBl W JOp3aJibHOrO pebpa. YuuThiBas W3JI0KEHHOE PA3HOBHIHOCTH, HaM TIPOBEIH
MOJIEKYJISIPHO-TEHETHUECKHE HCCIIEOBAHUS, YTOOBI BBICKA3aTh YTBEPAMTEIHLHO O PEaTbHOCTHU
JAHHBIX BUIOB (Tabymma 1).

AHanu3 HYKJICOTHIHBIX I[IOCIIEOBAaTEILHOCTEH HEMaTroJ OT oBel Y30eKucTraHa
MOKA3bIBAET UX 3HAUUTENbHOE cBoeoOpa3ue. duoreHeTHUeCKuil aHallu3 MocieA0BaTelbHOCTEN
COI BbIBUJI BBICOKO MOJJCpKMBaeMble KiacTepbl W moarBepawi, uro M. marshalli, M.
occidentalis u M. uzbekistanica siBisitorest pazasimu Mopdotunamu Buga M. marshalli, Torna
Kak M. schumakovitschi u M.trifida npencraBnstot pasubie MoppTunsiM. schumakovitschi. TTpu
3TOM YCTaHOBJEHA WX HMJIEHTHYHOCTH, uTO BUA M. trifidane sBisieTcs caMOCTOSTENBHBIM, a
b pasHoBuaHOCcTRIO M. schumakovitschi.[lns M. sogdiana B HacTosiieM HCCIIEIOBAaHUU HE
yaJ0Ch UACHTU(PHUIMPOBATH COOTBETCTBYIOLINI OCHOBHONW MOP(OTHII.
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Tadonuua 1 — MopgomerpuuecKkue TaHHbIE MYKCKHX 0co0eii (0CHOBHOII 1 BTOpocTeneHHblii MopdoTun) mopdorunosMarshallagia or romamHux oBeir

[Mpuznaku M. marshalli M. occidentalis M. M. M. trifida M. Sogdiana M.
dentispicularis | schumakovitschi uzbekistanica
JlnvHa Tena 6,800-14,000 10,000-16,000 13,300-15,400 11,400-13,800 8,300-17,000 95,400-18,500 7,340-15,860
(10,509+39) (13,300+51) (13,900+27) (11,900+73) (13,960+88) (13,550+177) (12,400428)
MakcumarnpHas mupuHa Tena | 125-257 180-260 100-200 100-200 (175+4) | 130-210 129-235 (169+21) | 254-428
(207+9) (210+8) (173+8) (170+9) (340+8)
JlnameTp roJI0BHOTO KOHIIA 1,1-2,6 (2+0.4) | 3.6-4.6 (4.1£1) | 20-40 (30+1) 20-30 (26+3) 31-62 (50+3) 29-65 (47+4) 17-23 (21+4)
PaccrosiHue OT MIeHHBIX 272-491 370-470 310-510 390-450 330-680 165-215 (188+9) | 401-448
COCOYKOB JI0 TOJOBHOTO KoHIa | (381+13) (400+8) (420+10) (405+15) (420+28) (429+10)
Paccrosiaue HepBHOro Kosbiia | 230-390 290-410 215-335 220-380 250-420 247-395 151-221
OT TOJIOBHOTO KOHIIA (318+7) (350+10) (275+6) (290+12) (320+10) (295+12) (173+9)
JInvHa mrmeBo1a 211-319 750-990 200-300 780-950 570-932 719-793 55-96 (78+9)
(242+18) (890+20) (250+11) (860+20) (774+31) (748+23)
MakcumasbHast IHpruHa 0.6-3 (2+0.3) 4.2-9.3 (70+5) 80-220 (120+5) | 48-87 (65+4) 29-72 (62+3) 23-68 (59+4) 63-74 (68+4)
NHIIEBOIA
JITMHA CITUKYJITBI 210-310 210-370 180-330 200-400 140-390 154-383 102-147
(250410) (280+9) (265+7) (240+10) (295+9) (284+15) (124+7)
[uprHa CITUKYIBI - 52-61 (57+2) 51-65 (58+3) 53-59 (53+3) 43-57 (49+4) 47-61 (48+5) 38-46 (41£3)
JlnuHa 1opcabHOTo pedpa 320-480 110-310 109-310 250-370 230-330 223-315 123-378
(370+11) (200+20) (220+12) (300+10) (259+11) (253+11) (241£11)
JlvHa 1MoJI0BOM OypChI 280-550 650-740 200-300 310-400 611-884 593-875 278-548
(360+8) (6908) (265+9) (357+10) (709+12) (745+12) (366+13)
JluHa pysibKa - 110-140 - - 60-170 (1157) | 84-135 (115+5) -
(1203)




B srom HampaBneHue HEOOXOIUMO MPOJOJDKUTH HUCCienoBanue. V3-3a m0CcTaTOYHO
OOJIBIIIOTO pa3phiBa B IITPUX-KOAMPOBAHMM CpaBHeHHE mocienoBarenbHocTeit COI  mst
MOJIyYEHUs] TMPOICHTHOM HWICHTHUYHOCTH OBUIO JOCTATOYHBIM IS HAJIEKHOTO OTHECCHUS
MOCIIE0BATEIbHOCTEN K KOHKPETHBIM BHIaM 0e3 (hMI0reHeTUYECKOTo aHaIu3a.

Kpome Toro, m3yueHHass HaMH HYKJICOTHJHAs MOCJIEIOBATEIbHOCTh YETBIPEX BHUIOB
maprrautaruii (Marshallagiaschumakovitschi, M. uzbekistanica, M. trifida, M. sogdiana) ue
ObuTa OOHapy)XeHa B MeXayHaponHytoo 0a3y mannbix ['enbanka (NCBI, GenBank) u sBisiercs
HOBOM g Hee. [lpu 3TOM moOCIeAOBAaTENbHOCTH, IOJYYEHHbIE B XOJ€ HCCIEeI0BaHUS,
nenonupoBansl B ['enbank (https://www.ncbi.nlm.nih.gov/ ).

CpasuuTtenbHoe uzydenue oopasuoB JJHK nemaron ogHoro Buaa U3 pa3HbIX pErHOHOB U
OT pa3HBIX XO35ICB - T[O3BOJUT BBHISIBUTH CTENEHb BHYTPHUBHJIOBOW W3MEHYMBOCTH, a B
MPUKJIATHOM acHeKTe — JacT BO3MOXKHOCTb HCIOJB30BaTh €0 KaK JOMOJHUTEIbHBIA METO]
JUATHOCTHKKM C TNPUMCHCHHEM  MOJICKYJSPHBIX  HUCCICJOBAHMA TMPU  OMPEICIICHUU
TaKCOHOMHMYECKOM MPUHAATICKHOCTH Mapa3sUTUYECKUX HEMATO/I.

3akirouenue. lcronp3oBaHue mMapalieNbHBIE MOP(OIOTHUECKU U MOJIEKYISPHBIMA
aHanM3 JaeT AOMOJHUTENbHbIE MpH3HAKU Ui auddepeHnyanu noauMopdHeix BuaoB. Hosbie
JMaHHBIC 1O TakcoHomMuM u (uiorenun poma Marshallagian apyrux rpymm Hemarom —
SHJOINAPA3UTOB KUBOTHBIX BHECYT CYHIECTBEHHBIH BKJIaJ B OOIIME BOMPOCHI 3BOJIOIUU U
cucreMaTHkH Kiacca Nematoda.

BiaumopeiicTBue y30€KCKUX M Ka3aXCTaHCKUX YYEHBIX BO BpeMs peaau3aluu OymyImx
NPOEKTOB OyAeT 3aKitoyaTrbcss B OOMEHe OWOJIOTMYECKMM MaTepuajoM i TpPOBEICHUS
TEHETHUYECKUX M MOP(OIOTUUECKUX HUCCIEeIOBAaHUM, OpraHU3allMid COBMECTHBIX MOJIEBBIX padoT
no cOopy OMOJIOTMYECKOTO Marepuaia, MPOBEACHWU CEMHUHAPOB JJISi COBMECTHOH OIEHKH
BO3MOXKHOCTEH  BalMgalMd ¥ yHUQUKAIMM ~ METOJOB  MOJIEKYJISIPHO-TE€HETUYECKUX,
Mop(hoIorHuecKux, OMOMH(POPMATUBHBIX HCCIICIOBAaHUH HEMATO/ Ha YPOBHE BUJIOB U TAKCOHOB
BBICOKOTO YpOBHs, oOMeHe HHpopmanueil 00 3()(eKTUBHBIX MOJEKYISAPHBIX MapKepax ais
BunoBor JIHK-unentudukanum peakux, SHIEMUYHBIX M TaKCOHOMHYECKHX CIIOPHBIX BHJIOB
daynbl Y36ekuctana u Kazaxcrana. BzaumopeiicTBue y30€KCKHUX M TaKMKCKUX YYaCTHHUKOB
OyAymux TpeaaraeMoro KOHCOpIIMyMa IIOATBEPKIAETCS COBMECTHBIMH ITyONHMKAIUSIMU
OTEUECTBEHHBIX W MEXAYHApOAHBIX KypHalax. B cioyyae MOANEPKKH MpeIiaraeMbix
COBMECTHBIX ITPOEKTOB, KOOPIUHAIINS COBMECTHBIX UCCIIEIOBAaHMIA OY/IeT paclIpeHa 1 yCHIICHA.
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I'EHOM/IbI CEKBEHUPJIEY 9IICIMEH I'EJIbMUHTTEPAIH
CUCTEMATHUKACBIH 3EPTTEY

Kyu0oeBA. 3.1, OHMOJIOTHS FBUTBIMIAPBIHBIH TIOKTOPHI
Tyaunauuona I'. K., 6uosnorus FBUIBIMAAPBIHBIH KaHUIaTh
Kymaodexona b. K.z, OMOJIOTHS FBUIBIMAAPBIHBIH JTOKTOPBI

1
Osz6excman Folivin Axademusicolnviy 300102us uncmumymeol, Tawkenm K., O30excman Pecnybnuxacot
2 .
O. Mapeynan amwinoazel Ilasnooap nedazozuxanvix yrusepcumemi, Ilasrodap ., Kazaxcman

Angarna.3eprrey ymiH O30ekcranHbH byxapa, HaBou xone Kamkamapus oOnbICTapbIHIAFHI,
coHfaii-ak TamKeHT KaJachlHOAaFbl COIO TYHKTTEPIiHIETl KOWIapAblH yiTabapblHaH COI Ke3iHge
TeIbMHUHTOJIOTUSUIBIK ~ JKUHAJIFAH MaTephal MNaiJanaHbulIbpl.3epTTeNeTiH  HEeMaTOATapIbIH — JKEKe
aTaNbIKTaphl aJBIHBIN, OHAIPYIIiHIH HycKaynapbiHa coiikec Qiaamp DNA mini (Qiagen, Hilden,
I'epmanus) MUHH-KUBIHTBIFBL apKbUibl JIHK Oeninni.Hematon tinpepineH oxmiaynanran IHK matpuna
petinge "Touchgene Gradient" (UK) Tepmonmkiepinme Oenrinai Oip mpaiMepiiepMeH aMIUTM(UKALU
peaxuusuiapbid Kyprizy ymiH Kongaueuiasl. JHK perriniri ABI PRISM® BigDye™ Terminator V. 3.1
PEaKTUBTEP JKUBIHTHIFHI apKbUIBI "['€HOM" YKBIMIBIK TailaiaHy OpTaIbIFBIH/IA JKYPTi3iiai, CoqaH KerliH
peakuust eHiMaepiH Applied Biosystems 3730 DNA Analyzer aBTOMATThl CEKBEHATOPBIHAA Talay
KYPrizinai.3epTrey HOTHKeCiHIe YH KOMIapblHAa MapluayulardsHeiH 6 Typi tipkenai: Marshallagia
marshalli/M. occidentalis, Marshallagia schumakovitschi/M. trifida, Marshallagia uzbekistanica xone
Marshallagia sogdiana, omapaei iminge M. schumakovitschitypi ©30ekcranma anram — per
TabbuABl.COl Ti30eriHIH (QUIOTCHETHKANBIK TalJaybl JKOFapbl KOJJAy KOPCETUIETIH KiacTepliiepi
anbIKTaabl koHe M. marshalli, M. occidentalis u M. uzbekistanicaM. marshallitypinin oprtypii
MopdotunTepi ekeHin pacransi, an M. schumakovitschi sxone M.trifidaM. schumakovitschi-uig aptypii
Mopdotuntepin Oinmipeni.ConsiMeH Karap, M. trifida TypiHiH ToyelCi3 eMeC €KeHIIT aHBIKTaJbl, TEK
M. schumakovitschi typmeci. M. sogdiana yurisn ocekl 3epTTeyae THICTI Heri3ri MOP(OTHUITI aHBIKTAY
MYMKiH Oonmazsl. COHBIMEH KaTap, MapluajarTapAblH TepT TYPiHIH HyKJI€OTHATEp Ti30eri 3eprreinai
(Marshallagia schumakovitschi, M. uzbekistanica, M. trifida, M. sogdiana) I'en6aHKTiH XaJIbIKapaIbIK
nepekrep 6Oaszaceinaa (NCBIL, GenBank) TaOburran KOK X9HE OJ YIIIH KaHa. 3epTTey OapbIChbiHIA
aJIbIHFaH PETTUTIKTep Oac OaHkke cakrayra oepinmi (https://www.ncbi.nlm.nih.gov/).

Tipek ce3aep: mapurannaruii MOpGOTUNTEPI, TETBEMUHTTED TEHOMBIHBIH CEKBEHHUPIIEYi
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STUDY OF HELMINTH TAXONOMY BY GENOME SEQUENCING

Kuchboev A.E. ", Doctor of Biological Sciences
Tulindinova G.K.?, Candidate of Biological Sciences
Zhumabekova B.K. 2, Doctor of Biological Sciences

'Institute of Zoology of the Academy of Sciences of Uzbekistan, Tashkent, Uzbekistan
Pavlodar Pedagogical University named after. ©. Margulan, Paviodar, Kazakhstan

Annotation. For research, we used material collected during helminthological autopsies of sheep
abomasums at slaughterhouses in Bukhara, Navoi and Kashkadarya regions of Uzbekistan, as well as in
Tashkent. Individual specimens of male nematodes under study were taken and DNA was isolated using a
Qiamp DNA mini kit (Qiagen, Hilden, Germany) in accordance with the manufacturer's instructions. The
isolated DNA from nematode tissues was used as a template for carrying out sequential amplification
reactions with specific primers in «Touchgene Gradient» (UK). DNA sequencing was carried out at the
Genome Center (http://www.genome-centre.ru) using the ABI PRISM® BigDye™ Terminator v. 3.1
with subsequent analysis of reaction products on an Applied Biosystems 3730 DNA Analyzer automatic
sequencer.As a result of research, 6 species of Marshallagia genuswere registered in domestic sheep:
Marshallagia marshalli / M. occidentalis, Marshallagia schumakovitschi / M. trifida, Marshallagia
uzbekistanica, and Marshallagia sogdiana, of which M. schumakovitschi was found for the first time in
Uzbekistan.Phylogenetic analysis of COl sequences revealed highly supported clusters and confirmed
that M. marshalli, M. occidentalis, and M. uzbekistanica are different morphotypes of M. marshalli, while
M. schumakovitschi and M.trifida are different morphtypes of M. schumakovitschi.At the same time, their
identity was established, that the species M. trifida is not independent, but only a variety of M.
schumakovitschi. For M. sogdiana, the present study failed to identify the corresponding main
morphotype. In addition, the studied nucleotide sequence of four species of marshallagia (Marshallagia
schumakovitschi, M. uzbekistanica, M. trifida, M. sogdiana) was not found in the NCBI, GenBank and is
new to it. The sequences obtained during the study were deposited with the Genbank
(https://www.ncbi.nlm.nih.gov/).

Keywords: morphotypes of marshallagias, sequencing of the genome of helminths
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Kopkxvim Ama amvinoasw Kvizviiopoa yrusepcumemi, Kvizoiiopoa K., Kazaxkcman

Anngarna. byn Makanaga OMOJIOTHSIHBI TOHAPAJIBIK OailJIaHbICTa OKBITY apKbUIBI OKYIIBUIAPIbIH
OKy JaepOecTiriH JaMbITy Typaibl Macene KapacTeipbuiraH. OFaH op Typil 3epTTeylIiiepiH
TY)KBIpbIMIaMaNapbl KOPCETIN, aBTOPJBIK aHBIKTaMajap MEH cumarTamanap OepinreH. OKy ic-
OPEKETIHJIET] OKYIIBIHBIH ©31HIIK )KYMBICHIHBIH JaMy KE€3CHICPIHIH JCHIeHITIK JKIKTEyl TaaIaHbIIl, OHBIH
KJIACCU(PUKAIMIACH  TYKBIPBIMAAIBL.  OKYIIBUIApABIH ~OKYy JAepOeCTITiHIH JaMy epeKIIeiKTepi
KOpCeTUIreH. BHOTOTUSHBI MoHApaIbIK OaiIaHBICTa OKBITY apKBUIBI OLTIM aaymIbUIapAbIH AepOecTiriH
JMaMBITYIBIH FBUIBIMHA HETI3Iepi YCBIHBUIBIN, MOCEJICHI Iemryaeri 0ap ToxipuOenaep TalgaHBI, OHBI
3aMaHayd MEKTeITe NaiJalaHyAblH MEePCIEeKTUBAIBIK >KOJIAAphl TEOPHSIIBIK TYPFBIIAH HETi3JeNTreH.
Makana TakpIpsIObI OOHBIHINIA TTeqaroruKajIblK 9JcONeTTepre Talmay >kacar, MoceleH] MenTyaiH THIMII
JKoJapbl YChIHBULIBL. OKyFa JIETeH KbI3BIFYNIBUIBIKTBIH OKYIIBLIAPABIH OKY JIepOECTITiH JaMbBITyFa OH
acep ereTini gonenaeHreH. OKy ic-opekeTiHaeri JepOecTiKTi TopOreneyaiH FEUTBIMU-3epTTEY KBI3METiMEH
TiKeJiel OadIaHbICThI CKCHIITT KOPCETLITeH. BHOMOTHsIHBI OKBITY/Ia MOHAPAJIBIK OalIaHBICTAPIIBI KY3ere
aceIpy MaHbBI3BI KapacTeipburrad. OKymsmapasH OiiM Oepy JnepOecTiriH JambITy Moceleci FalrbIMaap
TapanblHAH KapacThIPBUIBIT, OHBIH OPTYPJi aCHEKTiIepi 3epTTereH. bysl OHBIH ©3¢KTI eKeHiIH KOpCeTe.
bipak MekTen oOKymIbLIapbiHBIH OiiM Oepy AepOecTiriH IambITy Maceneci OimiM Oepy kyieciHne e,
JKAITTBI KOFaM/Ia J1a OPBIH allFaH e3repicTepli eCKepe OTBIPHII, OJIaH dpi 3epTTEY/Ii KAKET eTe.

Tipek ce3nep: e3iHIIK XYMBIC, TAHBIMJIBIK KBI3BIFYIIBIIBIK,MaKcaT KOs Oily, ©3iH-e31 Oaranay,
MIOHApaITBIK OaiiIaHbIC

Kipicne. Oxymbutapapiy OutiM Oepy JepOecTIriH AaMbITy Ka3ipri MEKTENTiH ©3€KTl
Mocesieci 00BN TaObLIaIbl, OUTKEH]1 OKYLIBUIAP/AbIH MEKTEN eMipiHje o3 OeTiHme OLTiM amysl,
COH/ai-aK epeceK aJaMHBbIH OoJalraKkTa eMIpJiK MocenelnepAl o3 OeTiHIIe Ieme alyblHa
centirid Turizeni. Kansintackan OinimM Oepy AepOecTiri OKyIIbUIApAbIH TUIMAL JKOHE HOTHXKeNl
OKYbl MEH JaMYBIHBIH MaHBI3IIBI IIAPTHI OOJBIN TaOBLIAIBI, COHBIMEH KaTap OKY KbI3METiHiH
TYTKI MakKcaThl, SFHU OKYIIIBI JaMYBIHBIH HOTHXKeci 00ubin Ta0buiaasl. On OanaHblH anFaH OuTiMi
MEH KaJbIIITaCKaH JaF/bUIapbIH TaijagaHa OTBIPHIN, OKY 1C-OpeKeTi MpoIeciHae o3 OeTiHIIe
KOHE CEHIM/II OpEKeT eTyre, KajlaFaH HOTH)KETe KeTyre MYMKIHJIIK Oepeii.

ConbiMeH KaTap, 6ananbl emip 00iibl ©3 O€TiHIIEe OKYyFa, IpodieManap/ibl HIenyre, e31H-
e31 KeTuinipyre, e3iH-e31 TopOueneyre yhpery kepek. bynan TybIHIAWTBIH kKafiail agaMHBIH
OacTaMachlHa, €pIK-)KIr€piHe, ©31HIH 1C-9peKeTI MEH MiHEe3-KYJIKbIHA >KayallKepIIUIIriHe acep
eteni. TopOuenik AepOEeCTIKTI JaMBITYIbIH OCKIHAEP! MEKTETKe JACHIHTI )KacTa KaJlaHa bl, COIaH
KeWiH OacTaybllll MEKTEI AChIH/a OCJICeH]Il TYpJe KaJbITacajbl, OoJialakTa aJaMHBIH OMip
OOIBl OpeKeTl MeH MiHe3-KYJIKBIHBIH epekienikTepine ocep ereni. CoHbIMEH Karap, OimiM
Oepyzneri aepOecTik TeH OeJCeHAUTIK e3apa OalIaHBICTBI MPOIECTEP OOBIM TaOBLIAABI, aj
OKBITYJIbIH OeJICeH/l CHUMAaThl OKYIIBUIAPIBIH O171iM Oepy JepOecTiriH JaMbITyAbIH Heri3i OO0k
TabbpuTanel. by Mocenere Hazap aymapraH KOH, O©MTKEHI MEKTETTET1 OKy-TOpOHUENTiK AepOeCTIKTI
JTAMBITY >KYMBICTApPBIHBIH KaJIIbl TOPOUEITIK JKOHE MPAKTHKAIBIK MaHbI3bI Oap [1].

Faneimpap, aran anitkanga, bormanoa C.1O., KaBepuna O.A., OoKymbLIapibiH OuTiM
Oepyneri nepOecTiri — oKy MeH JamyJaFbl TaObIC MEH HOTIDKEIUTKTIH €H MaHBI3bl IIapThI
ekeHiH monenaeial. CoHbIMEH Karap Kasipri OutiM OepydiH MiHIETI — OW-epicl KOFaphl, 63
OeriHIIe memiM Kabbuiaayra KaOleTTi TYJIFaHbl 1aMBITy. SIFHU,051 ©31H-631 YHBIMIIACTHIPY OKY
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JKoHe OumiM Oepy HepOecCTiriH AaMbITy YIIiH MaHb3Abl. Jlonm ockiHmai oiabpl DIbKOHUH —
JlaBpIIOB KOHIENIMACHIHAH Ja Oalikayra Oosajpl: OacTaybllll MEKTEN >KachblHIa apHaubl
JMANBIHIBIK HOTHIKECIH/IE OKYIIBUIAPIBIH OOWBIHAA KAOIIeT, SFHU ©31H-631 KEeTUIIipy, 631H-031
JaMBITYyFa, 631H-631 TaHyFa Kabuter maiiga 6omanbl. FansiMaap mekren ke3iHae Oana «OumiM amy
KaOl1eTiH» MEHrepyi KepeK eKeHiH aTan eTefi [2].

OliTKeH1 ToXiprOe KOPCETKEHACH, Ci3 TYCIHIKTI *OHE KBI3BIKTBI HOPCEHI, KaJai icTey
KEPEKTITiH OUIeTIH HOpCeH1 kacarblHbI3 Kenei. OKbITY, OUTIMII MEHTepy MmpoIrieci OamaHbl OKyFa
yHpeTin, ic-opeKeTKe KaThICTBIPCAHbI3, OKYIIbUIAp YIIIH J€ KbI3BIKTHI Ooaabl. OWTKEHi,
OENCeHaUTIK JEHreHiHIH TOMEHMIrl OKY-TopOue YpAiCiHAe OKYIIbUIApJBbIH TEK MacCUBTI
o0bekTiep exeHiH kepcereni. A.B.IleTpoBThIH MmiKipiHIIe, OKYIIbUIApAaH OEICEeHIUTIKTI TaJar
€TETIH )KYMBICTHI FaHa JiepOec Jern caHay kepek [3].

buonorusHel OKbITY MOHApaNbIK OalIaHbBICTApIbl KY3€re achlpy OKy ToKipuOeciHuae
KOJIJaHy MBIHAJIAp/Ibl KAMTHIbI: OMOJIOTHS MYFaIiMiHIH KapaTbUIBICTaHy UUKJII MyFaTiMIepiMeH
BIHTBIMAKTACTBIFBI, LUKIIIIUNK OalaHbICTapAbl Ky3ere acelpy (xumws, ¢usuka, reorpadus,
DKOJIOTHS, MAaTEeMAaTHKa) XOHE TYMAaHHUTApJIbIK), HUKIApaIbIK OalIaHbICTapabl JKY3ere acwipy
(onmebuer, Tapux, SNIEYMETTIK 3epTTeyep).

[Tonapanbik OaitiaHBICTap OKY MaTepHalblH TaHAAy MEH KYPBUIBIMBIHA 9Cep eTell
OKYIIBUIAPJBIH ~ OUTIMIHIH ~ >KYMeNnuIiriH  KylieWTeni.buonorusHel  OKbITYAa  IOHAPAJbIK
OaliyaHpICTApIbI COTTI XKY3€Te achlpy YIIiH MYFalIiM MOHAPAJBIK MOHJEP/l iCKe aChIPY/IbIH KEKe
KocmapblH d3ipaeiiai. OKy-TopOue mpoleciHe KbI3bIFYIIBUIBIK MEKTEIl OKYIIBUIAPBIHBIH O1uTiM
Oepy nepOecTiTiH JaMBITyFa OH 9CEPiH TUTI3e/Ii.

Teopust MeH MpakTUKaHbI Tanaay OapbIChIHAA OLTIMIe, OKyFa JETeH KbI3BIFYIIBUIBIK Kail
Ke3J/e, KaHaal Karnaiaa JaMUTHIHBI aHBIKTAIIBI. OChI MaKcaTTa MEKTEN OKYIIbLIIAPBI KAXKETTI
aKmaparTbl ©3 OeTiHIIe 137em, 63 OeTIHIIE 13/IeHIlN, KOPBITBIHIBI JKacail alaThIHAAll OKBITYIbI
yibpIMIacTeIpy KaxeT. bimim Oepy aepOectiri MeH OesceHIUTIr ic-opeKeT OaphIChIHAA JaMHUIbI
oHEe OYJI OHBIH camachl MEH HOTHXKECIHE KaTThl ocep erefi. FanpiMaapasiy nikipiHiue, 6encenai
OKBITY — OKYIIBUIAPBIH OUTIM Oepy MepOecTiriH AaMBITYABIH KETii, MIbIFapMaIIbll YCTa3IbIH
MaKcaThl — OKYIIBUIAPABIH IIBIFAPMAIIBUIBIK JaMYybl, OJapJblH TAaHBIMJIBIK OEJICEHIITIrT MeH
nepbecriri [4].

ConbIMeH Katap, Ka3ipri azam aep0Oec TaHbIMJIBIK OpEKETCi3, SFHU KYHenl TypAe e31H-031
TopOueneyci3 TOJBIK eMip cype anMmaiiabl. TeopeTHUKTep MEH NPaKTHKTEp JepOecTiKTI
OKYHIIbUIApJBIH OacTamachbIMeH, OuriM Oepy Macenenepi MEH MIiHAETTEpiH IIEHIyAiH THICTI
KOJIIapbIH ©3 OeTiHIIe 13/1ecTipyMeH Oipre KapacTblpy Kepek ekeHiHe ceHiMal. bi3 conpaii-ak
OanamapplH epTe OananblK [IaKTa Maiia 007aThiH BIHTACHIH, OOPIH ©3 OeTiMEH jkacayFra JereH
YMTBUIBICTBI  BIHTAJIAHIBIPYBIMBI3 Kepek. Mpeicansl, M.MoHTeccopu OanaHbIH J1epOecTiriH,
ocipece, epTe KacTaH OacTall JaMBITy KaKeT €KeHIH aram KepceTTi. MoHTeccopu OanaHbIH o3
OeTiMeH JaMybl YIIIH KaXeTTl arjgail »kacay Kepek nen ecenrteiai. MyraniM «Oana e3iH
KBI3BIKTHIPATBIH KYMBICTBI TAllKaH Ke37Ie ©31HIH IIbIHAKBI OOIMBICHIH alllaThIHBIHA CEHY1» KEepEeK.
M.MoHnTeccopu «myFajiM Oana YIIiH emHapce icTeMel i, Oipak oraH e3 OeTiMeH 0opiHe KeTyre
KeMeKTecedi» Jen aranm kepcereni [5]. byn OuniM Gepy nepOecTiriH JaMmbITyFa bIKHA €Tel.
OliTkeHi, 6ana «MeH e31M» J1ece, MyHBI TeK MaJIaKTay KEpeK, Oy MaHbI3/IbI.

binim Oepyneri 1epOeCTiKTI TaMBITy YIIIH MyFaliMIep SpTypJai 9aicTepai, aTarn aiiTKaHa
OKYIIBLIAP/IbIH ©31HIIK >KYMBICHI JIETI aTaJaThlH OMAICTI MakganaHaabl. FeimeiMu onebueTTep/al
Tannay ofeOuerTe O37IK KYMBIC JereHai OimmipeTiH OipTyTac Ke3KapacTblH >KOKTBHIFBIH
kepcerenl. bimim Oepy nepOecTiriHiH JamMybl YIIIH OHBIH JaMy >KarJailapblH €cKepy
MaHb3bl. CoHbIMeH, A. CaBYEHKO OChI MOCENEHI 3epTTeYMEH alHaJbBICHIN, OKY AepOecTiriH
JAMBITYJIBIH MAPTTAPBIH YCHIHABL: ©3IK JKYMBICTBI OpBIHJAYy OapbIChIHAAa TaOaHBUTBIKTHIH
JaMyblHa  BIKMAl  eTy; Killli ~MEKTeN  OKYIIbUIAPBIHBIH  TaHBIMIBIK  KaKETTUIIKTEepiH
KaJBINTACTRIPYFa BIKOAT €Ty; Oananmapipl KOJIAHBICTAFbl NAFabplIap JKYHECIMEH >KOHE OKBITY
o/licTepiMEH TaHBICTBIPY; THIMJII KypalaapAbl KOJJaHy ic-opeKeT OapbIChIHAA OKYIIbLIAp/IbI
131ecTipyai 0ackapy; TaHBIMIBIK TariChIpMaiapIblH THIM/II )KYHECIH eHTi3y [6].
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E. 5. T'omaHT OKymIbUIapAbIH JepOSCTITiHIH YIII TYPIH aHBIKTAAbI: YHBIMIACTHIPYIIBLIBIK-
TEXHUKAJIBIK IePOECTIK, MPAKTUKAIBIK 1C-OPEKETTET1 NepOECTIK, TAHBIMIBIK OPEKET MPOIECIHACTI
nepoecrtik. FanbiM  fepOecTik TaHBITYa OKYIIBUIAPABIH JaMYbIHBIH MAaHBI3IBl INAPTHI eIl
caHaapl [7].

M./lanunoB nepOeCTiKTI JaMBITy MOCENECIH JIe 3epTTEN, OHBIH MOHIH OHBIH MEKTEI
OKYIIBLIAPBIHBIH ©3 OCTIHIIE Oijay KaKEeTTUIIrh MEeH KaOUIeTiHeH, COHJali-aK Ke3 KEeJITeH jKaHa
xKarmaiga Oarjmapiail OUTyiHEH KepIHETIHHITIHEH Kep/i; CYpaKTapabl Kepy, MAceleHI TYCiHY
JKOHE OHBI IIEITy >KOJIJapblH Ta0y KaOineri. M.JlaHUIOB erep OKyLIbLIap OKY TalcChipMallapbiH
03 OeTiHIIe Tajamn, OHbl ©3 OeTiHIIEe OPBIH/AN ajica, COHBIMEH KaTap OHbI OPBIHAAY OapBICBIHIA
OJIApJBIH ©31HIK IMKIpiH aidTa ajJaTeiH Oosca, Ou1iM Oepy mepOecTiri KaabimnTacaabl, O OiaiM
OepyiH e3iHe Toyenal OOoNMalTBHIHABIFBIHA CeHIl.byn amampmap, coHnmaii-aKk OJapAbIH aKbLI-
OMBIHA CHIH TaFy ToH Oomaasl [8].

WNHTepakTUBTI OKBITY Kypanuapbl Ja OKYIIBIHBIH OCJICEeHIUIri MeH JepOecTirin
JaMBITyFa BIKIAT eTeli, OapiblK OKYIIBUIAPJABIH OKY IPOIECiHE KaTbICaThbIHAANW eTill
YUBIMIACTBIPYFa, COHMai-aK Oenriyi Oip mMocene OOWBIHINA ©3 OMJIAPBIH JKETKI3yre MYMKIHJIIK
oepei.

A eH eHIMJII MHTEPAKTHBTI TEXHOJOTHsIAp, aTam aiTkanma: mura madysur, PRESS
onici, x00a onici, MUKpoOH, akBapuyM. OliTKeHi, Oana cabakTa aepbec OONbIN, MaTepUaIbl
MEHrepy YyIIiH 3 OeTiMeH OelceHal XYMBIC iCTETeHJIIe, OJ 9p HOPCEHI MYKHSIT OijayFa,
Tajjayra, TYCIHYre ThIpbICabl; cabakTa OeJCeH[Il JKYMBIC jKacay apKbLIbl COHBIMEH KaTap Yi
TaTlCHIPMAchlH  OPBIHJAyMEH KBI3BIFYIIBUIBIFBI  apTajbl, OHE OKYHIbUIAp OacKajap/IbIH
JKayanTapblH  TOJBIKTBIPYFa, TajjayFa, CalbICTBIpyFa yYMTbUIaNbl. banamap  TeopusIIbIK
OuTIMIIEpiH TpaKTUKaTa KOJJaHyFa THIPbICAAbl. bamanblH cabakrarel JepOecTiK JeHrel
HEFYpPJIBIM >KOFapbl 00Jica, COFYpIBIM OJI OKyJaH Jo33aT amanel. bimim Oepyaeri gepOectiri
JaMbIFaH OKYIIbl JIaFJBIHBI MEHIepYyre YMTBUIAAbI, OCNCeHIUTIK TeH OacTaMallbUIABIK
TaHBITA/Ibl, 63 1C-OpPEKETIHIH OarbIThIH OOJKayFa jKOHE OHBI XKocmapiayra KabuieTTi, 6U1iM MeH
aKbUI-OM opeKeTiH o3 OeTIHIIe aily oICTEepiH Hrepenl, €cenTep IIbIFapy MeH ©31H-031
0aKbLIAay bl XKY3€Te aChIpabl.

«OKy nepOecTiri» YFbIMBIHBIH MOHI Typalsibl NCHUXOJOITApAbIH KO3KApacTapbhlH Tajjay
oHbl 3eprreyre xoHe O.A.Poize meH I'.A.LlykepMaHHBIH aHbIKTaMajlapblHa CylWeHe OTBIPHII, 63
TY>KBIPBIMBIMBI3/Ibl YChIHYFAa MYMKIHAIK Oepail. MekTen oKylIbIChIHBIH O11iM Oepy nepOecTiri —
TaHBIMJIBIK 0aCTaMaIIBUIBIKIEH, OKY 1C-OpEKETiHIH Ma3MYHBIH OOJKayMeH, OKY KBhI3METIH 63
OeTiHIIE JKy3ere achIpyMeH, OJIap[bl OaKbulay >KoHE Oarayiiay KaOlJIeTiMEH CHIaTTalaThlH
OKYIIBIHBIH JKE€KE KaCHeTI.

Ocpinaiima, 013 Ou1iM Oepyaeri AepOecTiK KypbUIBIMABIK CUIATTapAbl KAMTUTBIH Ka3ipri
MEKTeI OKYIIBICHIHBIH a)KbIpaMac TYJIFANBIK carmachl eKeHiH aHbIKTaIbIK. OChI cUTIaTTaManapIblH
0ip1 TaHBIMJBIK KbI3BIFYHIBUIBIK OOJBIN TAaObUIAJBI, O Ka3ipri 3aMaHfbl uiesulap OONBIHILIA
MEKTel OKYLIBIIAPBIHBIH OKY 9PEKETiHIH €H KYLITI MOTUBI O0JIbIN TaObUIaAbl. BYJT KYpHIIBIMHBIH
0acka KaKeTTl DJIIEMEHTTEpl OKY ic-opekeTiHe aepOec cumar OepeTiH Iarapliap: iC-opeKeTTIH
MaKCaThIH KOs Ollly, OFaH KETy YIIIH OpeKEeTTEePAl KY3ere achlpy, OKY >KYMBICBIHA aJbIHFaH
HOTHKENep/Il OaKpuIay KoHE Oaranay OpeKeTTEepIH KYy3ere achIpy.

3epTrTey Marepuajgapsl MeH daicremeci. OKy ic-OpeKeTIHAET! OKYIIBIHBIH
nepOecTiriHiH TaOUFaThIH TYCIHIN KaHa KOoWMal, OHBIH JaMyblHa ocep €Ty YIIiH OuriM Oepy
NepOecCTIriHIH KYPBUIBIMBbIHA KIpPEeTiH KOMIIOHEHTTEP/iH OpKAWUCBHICBIHBIH JaMmy JeHTreiiepi
Oeuinm kepceTy MaHbI3IBL. MyH/all KiacCH(pUKAMSHBI XKacay YIIH TaHBIMABIK KbI3BIFYIIBLIBIK
nenreitnepi (I.M.I{ykuHa) *oHe MEKTEN OKYLIBUIAPBIHBIH MakcaT KOO/l MEHrepy KezeHuaepi
(C.H.Ilonkuna), oky opekeri (B.Il.becmanbko), Oakputay koHe Oaramay opekeTTepi
(E.B.IlponnyeBa) Tanmanbl.

Conbimen, ['.M.IlykuHa MEKTEN OKYIIBICHIHBIH TAHBIMJBIK KbBI3BIFYIIBUIBIFBIHBIH
JaMybIH 3€epTTEH OTBIPBIN, Kelecl KEe3eKTI Ke3eHJAEpAl aHBIKTAiIbl: OuTyre KYIITapIbIK,
13/ICHIMIIa3/IbIK, TAHBIMIBIK KbI3bIFYIIBLIBIK, TCOPHSIIBIK KbI3BIFYIIBUIBIK [9].

16



C.H.ITosnkuHa OKYIIBLIAPIBIH MaKCaT KOIOJBI MEHIepy JICHIeHIIepiH KIKTey KpUTepuiliH
OJIApJIBIH OKY 1C-OpEKETIH JKYy3ere achlpy OapbhIChIHIAa MaKCaTThl TY)KBIPBIMJIAY, OHBI KaObuIIay
KOHE CaKTay, MAaKcaTThl KaKeTiHe Kapall Ty3eTy J»oHE OFaH JKETy MIOpPEeKeCiH Tanjgay
JIaFIbUTAPBIHBIH JCHI el AeT aTaiibl.

Tanpnanran KpuTepuijepre CyHeHEe OTBIPhIN, aBTOP MaKCaT KOKJbIH O0JKaMIbIK
KaOLIeTiHIH JaMybIHBIH TOPT JACHICHiH aHBIKTAl Ibl: TOMEH, OpTallia, )KOFaphl, 6Te xorapsl [10].

OKy ic-opekeTiH MeHrepy JeHIeUepiHiH KikTenyiHne Mbical perine B.I1.becnaibkoHbIH
KJIacCU(PUKAMSICHIH alTcaKk OoJajbl, OHBIH KPUTEPHAIIbI HETi31 OKYIIBIHBIH 1C-OpEKETIHIH
TYpiHE Heri3esrex:

* OipiHINII JEHTEWIe OKYIIIBI PEIPOIYKTUBTI OPEKET KE31HAe TEK 3epPTTEIICTIH Ma3MYHHBIH
O0O0BEKTIJIEPiH TaHbII, AKbIpaTa anajbl;

* eKIHII JEHTeie OKYIIBIHBIH aKMapaTThl J>KaHFBIPTYAAFbl OeJceHaunri, OipiHmIi
JICHreiIeri CUAKTBI, PENpPOAYKTHBTI cUIaTTa 00yaabl, OipaK CTaHIAPTTHI epexenepi KolIaHy
apKBUIBI OKYIIIBI TAllCBIpMaIapAbl ©3 OeTiHIIe OpbIHAAayFa KaOlIeTTi;

* VIIiHOI JCHredae OKYIIbl alFaH aKmaparThl OHIMII 1C-OpeKeTTe, OOBEKTLICPIl
TYPACHAIPYIIH HAKThl €CENTEPiH LICHIyAe *aHa HOTHXKE aly VIIIH MailanaHajsl, eH >KOFaphbl
JICHrei/1e OKYIIBI OHIMI 1C-OpEKEeTTi JKy3ere achlpa OTBIPHIN, OKY iC-OpEeKeTiH OeNriji opeKer
QMICTEPiH KOJIaHy IIeHOSPiHEeH ThIC aybIcThIpaspl [11].

bakpinay »xoHe Oaramay Mocenenepi OoWbIHINA omeOueTTepAi 3epaeniey OapbIChIHIA
MEKTEMNTEerl OKBITY MpoleciHaeri Oakpuiay-Oaranay oOpeKeTTepiHIH Jamy IIapTTapbl MeH
Ke3eHJepl KepceTuiren Oipkarap »xymbictap Tannanrad [10-13], eliTkeHi OCBl 3epTTEyepIiH
HOTIOKeTepi OolbIHIIA OaKbUIay XKoHE Oaranay AarJblIapblH JaMBITYABIH €H JKOFaphl JCHrehiHe
OCBI KE3eHHIH COHBIHJIA KOJI KETKi3yre 00Jabl.

B.T.CoimpikoBa IMoHapaiblK OaiaHbic 01 OUNIMHIH Ma3MYHbIHA FaHa KaTBICTBI €MecC,
OHBIH BIKIAJBl OKBITY MPOLECIHIH OapibIK Kypamabl OemiKTepiMeH OallIaHBICTBI, MOHAPAIIBIK
ICKepIIiK OKYLIBIHBIH Oip NMOHHEH MEHIrepreH OuliM, iCKepiliK, JaFAbUIapblH, EKIHII KaKblH
IIOHJIeP i MEHTepy/i Naiijanana Oiy KaOlIeTiH KepceTeTiHiH aran kepcerei [14].

E.B.IlponnueBa [15] xiaccuduxanmscel OoMbIHIIA OKYIIbl Oakbuiay >XoHe Oaranay
JAFAbUIAPbIH  TAMBITYIBIH TOPT JEHIeWIHEH OTedl: JaFAbIHBIH TOJBIK KETICIEYIIUTITIHEeH
a/IeKBaTThl ©31H-031 OaranayMeH >Xyieni e3iH-e31 0akpuIay KaXeTTUIIriHIH KepiHiCciHe NeiiH.
binim Gepy nepOectiridig Oesiri OOJbIM TaOBLIATBIH JKEKE KYPBUIBIMIBIK JaFIbLIapabIH
JNEHTeUIiK Ki1accu(UKaUsIapblH  CaJbICThIpAa OTBIPBIN, OHBIH JaMYBIHBIH TOPT Ke3eHIH
AHBIKTAJIBIK: Tepic, 0ACTAIKBI, OpTallla XKOHE JKETKIIKTI neHrei (1-kecre).

binim Gepy mepOecTiriHiH AaMybIHBIH Tepic OEHIeWi OKYUIBIHBIH TeK KaHa OacTamKbl
MOHAIK OUTIMIIEpl MEH JaFAbUIapbIH MEHIepYIMEH CUIaTTallajbl, OHbl PENPOJYKTUBTI SpPEKETTE
OKBITBUIATHIH OKY MaTepHallbIH KAHFBIPTY Ke3iHJAe mMaiiganaHansl. biniM MeH OumiKTepIiH
OyJaifiia MIeKTeINyi, aTan alTKaH/a, OHBIH OKBITHLIATHIH Ma3MYHFa JICTEH KbI3bIFYIITBLTBIFBIHBIH
TaHJIAMalbUIBIFBIHAH, OKYIIBl TEK ©31He KbI3BIKTHl JKarjaiiapja FaHa KbI3bIFYIIBUIBIK
TaHBITKaH/Ia Oalikanmanel. JKanmbl, TOPOHMENIK IC-OpeKeTTepAl OKYIIbUIAp CHIPTTAH TIKEIEH
HYCKay OOWBIHINIA FaHA MEXaHUKAJBIK JKOJIMEH, SFHU YJT1 OOWBIHINA JKy3ere achipaibl. by
JIEHTeiIe OKYIITBIHBIH 03 1C-OpEKEeTIH OaKplIay KoHe Oaraiay KaXeTTUTIr MYJIIe JKOK.

binim Gepy mepOecTiriHiH JAaMybIHBIH OacTankbl JEHreill OKYIIBIHBIH Oa3alblK Oimimi
OosraH Ke3[le JKOHE OHBI THIITIK €CENTepii IIbFapFaHna o3 OeTiMeH maiijaiiaHa ajaThiH
JKaraiaa aHbIKTanaapl. by aeHreiiie oKymibl OelICeHIUTIKTErT KUBIHABIKTapMEH OaliIaHbICThI
KarJailiapia MIeMIUIETIH OKY TalChlpMallapblHa >KaFbIMJIbI  AOMOLMSUIAPABIH KepiHiCIMEH
KBI3BIFYIIBUIBIK TaHBITAAbL. byl arqaiiia OKYIIBIHBIH alJIblHA MaKcaT KOWOJBIH KaXKeTi KOK,
CBIPTTaH KOMFaH MaKCaTbIH cakTal Kalybl, KaXeT OoyifaH jKaFdaiila OHbl MyFajiMMeH Oipre
TY3€TYi, HOTHXKECIHJIE ayBITKYJIap Ibl KAa3bII alybl )KETKLTIKTI.

binim Oepy nepOecTiriHiH JaMybIHbIH OpTallla JeHIreWl OKYIIBIHBIH OKY 1C-9peKeTiHIe
aJIFa KBbUDKYBIHAH KOPIHE/].
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1-Kecte — OKy nepoOecTirinin 1amy aeHreiiaepi

Hdamy Oky nepbecTiri

neHreinepi | TaHbIMIBIK Bomkay narapicer OneparusuibIK Bakpuiay Oaranay
KBI3BIFYIIBLTBIK (C.H.ITompkuHa) TaFabl JIaFapLIaphl
(I''".1llyknHa) (B.Il.becmaneko) | (E.H.IIporudena)

Tepic OKyILIBIHBIH Makcat Koto | PenpomykTuBrti ic- | OKymsl  MyFaniMHIH
KBI3BIFYIIBUIBIFbI JIaF IbLTAPBIHBIH opekeT OapbICBIH- | TaNaObl OOWBIHINIA Ja
TaH/IaMaJIbl, CHIPTKBI, | JKOKTBIFBI, Ja OKYIIBl TeK | Oakpliay JKOHE
Hazap aynapartsl | OKYIIBIHBIH ic- | OKBITBUIATHIH Ma3- | Oarajay opeKeTTepiH
XKarainapMeH opekeTi MyFaliMHiH | MYHHBIH OOBEKTi- | KYprizyre Kaoinercis
CUTIATTAIA]TBI. TiKeNnel HycKaylapsl | JepiH TaHBIT, | JKOHE KaKETTITIH

0OJTBIT TAOBITAITEI. AXBIpaTa aJIajbl. ces0ei.

Bacranker | Ic-opekerrteri Oxkymibl  myranmimMHiH | Okymmbel  penpo- | OKyIbl HOTHXKE MEH
KHUBIHIBIKTAPMEH ajiFa KOHWFaH Makcar- | TyKTHBTI OpPEKETTe | YIIri apachIHIAFbI
OaifmaHpICTBI ~ JKaF- | TapblH KaOBUIMAWABI | CTAHOAPTTHL €pe- | COMKecCi3miK (akTiCiH
Jnannapaa OKYILBI | KoHE caKTalmpl, | XKelepai maigana- | Kepcereni, OHBIH
KBI3BIFYIIBLTBIK KaXeT 0osiFaH | Ha OTBIPBIN | OPEKETTEPI;
TaHBITAJBI, OYJ1 KYH | )KaFdaija TY3eTUIedl | akmapaTThl JKaH- | MpoOsieManapibl  Ie-
TaHIaHy, OKyFa | )KoHE ONapAbIH | FRIPTY OOMBIHINIA | NIYAIH CHIPTKBI €pPeK-
KYaHBIII, OPEKETKE | OPBIHAATY J9PEXKECi | TarchlpMaap/ibl HICJIKTEPIHEe FaHa Ha-
KaHaraTTaHy  d9MO- | TalJaHajbl. 03 OeTiHIe | 3ap ayaapa OTHIPHII,
OUSUTApBIHBIH  Oelr- OpBIHIAMTBI. 03 iC-opeKeTiH ChIPT-
CeH/I  KepiHiCiMeH THIH CYpaybl OOWBIH-
cUnarTajabl. ma Oaranayra

TBIPBICA]TBI

Oprama OKymbHBH, TaHbIM- | OKymibel MyFramiMMeH | OKymibI anrad | OKymisl Kareiepzi o3
JIBIK KBI3BIFYIIbI- | AWAJIOT  OaphIChIHAA | OlLTIMIEPiH oeriHIe TYy3eii,
JIBIFBI OKYIIBIHBI | MaKCaTThI TY)KbI- | TIafiganaHabl. HICMIKEH MaceleNepiH
KBI3BIKTBIPATHIH PBIMIAI B, oKy | Omap OHIMJII | Oif KOPBITY apKBUIBI
aKmaparTel OeJCeHl | yAepici OapbICBIHIA | OpeKeTTe ’KaHa | Oarasyaiisl
i37IeyMeH ajiFa KOWFaH MakcaT- | HOTHXKE ajly YIIiH
0aliIaHbICTHI Tap/Ibl CaKTaWIpbl, | aKMapaTThl ajajbl,
TaHBIMIBIK ic- | perreiini. Kaxer 001- | 00BEKTLIEePAi
OpeKeTTIH  YyIeMeni | FaH jkaFjaijga Myfa- | TYpJICHAIpYAiH
KO3FaJIbICBIMEH JIMHIH ~ KOMETIMEH | HaKThl KOJIapbiH
CHUIATTAJIAIBI. oNap/IbIH JKETY Jdpe- | MIeme.

JKECIH Tayanipbl.

Kerkimikri | OKyIIBIHBIH Teo- | Okymbl 63 Oetinie | OKyIibl eHiMI ic- | OKyIIIbI Kyieni,
PHSLTBIK KBI3BIFY- | MAaKcaT KOs ajajbl, | OPEKETTI  JKy3ere | caThLIbl 031H-031
IIBUIBIFBl  FBUIBIMHU | KaXeT 0OJIFaH | acbklpa  OTBIPHIN, | OaKbLIAY
onebuerTepMeH )Karjalga MakcarThl | Oenrun OpEKeT | KaKeTTUIIrH
OenceHai o3 OETiH- | )KOHE OFAaH  JKETY | 9JCTEpiH cesiHern, OFaH
e JKYMBIC icTeyae, | YIIiH  e3iHiH  ic- | KoJnjaHy a/IeKBaTTBl  ©31H-031
OKYy »OHE FBUIBIMH- | OPEKETiH perreii | mieHOepiHeH ThIC | OacKapy ToH.
3epTTeY  KYMBICTa- | ajajbl. OKy 1C-opeKeTiHe
PBIH Kyprizye BT
KOpiHesi.

MyraniMMmen OuTiM Oepy MHMaOTHIHIA OKYIIBIHBIH OKYJBIH aHa OIICIH Ta0yra JereH
TaHBIMIBIK KBI3BIFYIIBIIBIFBI JAMU/IBI; ©3 1C-OpPEKETIHIH MaKCaThIH TY>KbIPBIMIAN b, OHBI OKY-
TopOMe KYMBICHIHAA CaKTayFa »oHE MYFaJiIMHIH KOMETriIMEeH Ty3eTyre KaOuleTTi; eHIMAl ic-
opekerTe (paKTiIepMeH koHe OYpBIH YHPEHI'eH OKY MaTepHaJbIMEH OpPEKEeT €Te/l, HOTHKECIH e
OJI yIIiH OOBEKTHBTI JKaHa aKmapar maiga Oomnazawl; >xiOepiaren karenepai (6ap Oosca) e3
OeTiHIIe TY3eW/Ii; 3 KbI3METiIHIH HOTHXKENIEPiH CaHaJbl Typ/e Oaraiai/bl.
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binim Oepy nepOecTiriHiH JaMybIHBIH JKETKUIIKTI JEHTell THUNTIK eMec ecenTepi
menryze o3 OeTiHIe KaHAPTHITN, KOJJAHATHIH TEPEH MOHIIK OuTiMIepl MEH IaFablIapbIHbIH
OomybiMeH cumnatTanaabl. OKylbl O0acTanksl akTinepai Ke3 KeJIreH TUNTErl ecenTep/i IMIbFapa
ajaThIHIAW €TIN TyCiHAipe anaapl. by JeHreijeri OKyIIbIHBIH OKY OpPEKETi 13/IeHIMITa3/IbIK
curmarka ue Oonajabl, OMTKEeHI OJ TEOPUSIIBIK KbI3BIFYHIBUIBIK TIEeH 63 OeTiHIIe MakcaT KO0
apKbUIBI JKy3ere acaipl. OKyIIbl 0apIIbIK OKY SPEKETIH TOJIBIFBIMEH 63 OCTIHIIIE )KY3ere achlpaibl,
mporecc OapbICBIHIAFBI ©3 1C-OpEKeTiH KEe3CH-KEe3eHIMEH OakbUIall, ajblHFaH HOTHXKEIepIl
aJICKBATTHI TYp/Ie Oarayaiibl.

OcpiHait TeopusIIBIK O1TIMAEPl TPAKTUKAIIBIK HET13/1€ )KY3€re achIpy YIIiH 7-ChIHBIITAaH
24 oxymibplFa cayajqHaMa >KYMBICBIH KYPri3mik. "BHOJOTHSHBI TOHApaNbIK HETI3AE OKBITY
yAepiciHAe OKYIIbLIIAPAbIH IepOECTITiH KalbINTacThIPy" TaKbIPHIOBIHA OalIaHBICTBI cayaiHaMa
A M. lleTnnnHa d/ici OOMbIHIIA KypacThIpsLIFad [16].

Maxkcatbl: OKynibUTapbIH JepOecTiK JeHIeiH aHBIKTay

Baranay mkaJjacel: emkaimas - 0 6ami, keiine - 2 6ami, kebinece - 4 6amn

Ma3myHBbI:

o JKanrp13 ©3iM TaMakTaHa ajgaMblH HEMECE KbIIbIpa aJaMblH.

. Bepinren TarceipMaiap/ sl €CKe CATYChI3 OPBIHIAN alaMbIH.

J Epecex amamHBIH Hemece JOCTapbIMHBIH KaHIail Ja Oip KeMeriHe >KYTiHreH
YHaManapl.

° Kenminiknen Gipneit oiiga 001ybl MaHBI3AbI €MeC JIeH OUIaiiMBbIH.

o JloctapbIMMeH KaKTBIFBICTapIbl 63 OCTIHIIE MISIIE aTaMbIH.

o Epecexk amaMHBIH HYCKayblHCHI3 Oip TamnchlpMajJaH EKIHIIl TalchlpMara oTe
aJaMbIH.

. bacrairaH icTi COHbIHA JCHIH KETKI3EMiH.

o Ke3s kenren xarmaiia OapibIFbIH ©31M JKacayFa ThIPbICAMBIH.

o Epecex afjaMHbIH KeMeriHe )KyT1HOeHMiH.

. ChIHBIITaCTapbIMHAH KOMEK CYpaMaiiMbIH.

. Ken xarmaiina e3iHaiK Ke3KapackiM 06ap, OackanapIblH OHbl MaHBI3bI EMEC.

. Cabakran ThIC yakpITTa 0OC HOpCENEpPMEH alHaJIbICIIAaiMBIH, ©3IM€ KBI3BIKTHI
YKOHE MalJabl )KYMBICTAp >KacailMbIH.

3epTTey HITHIKeJEpPi KOHe oJapAbl TaJKbLIay. JlepOecTiKTiH namy JeHreniHiH
MaHBI3/Ibl KOPCETKIilll OanaHbIH OFaH JIETeH KaXETTUIrIHIH O0Mybl OOJBIN TaOBLIaAbI, OHBI
OenceHAUTIK MeH OacTamalllbUIBIK Aopexeci, Oenrial Oip iCKe KbI3BIFYLIBUIBIK TAHBITY KOHE
OHBIMEH alHaNbICyFa JIET€H YMTBUIBIC, CBHIPTKBl HEMECE IMIKI MaKCATBHIHBIH HOTHIKECIHE KOI
KETKI3Yy apKbUIbl Oaranayra 00aabl.

bananbiH €3 OeTiHIIE ic-OpeKeTKe JereH KaXeTTUIIrH *Ky3ere acblpy KeOiHece HOTHXKere
KETy MYMKIHIIKTepiHe, OallaHblH KaKeTTI JaFIbUIapbl, 1C-OpEKET OJICTEepPiH UTepyiHe
OaiinmanpicTbl. KakeTTi MyMKiHIIKTEepIiH Oonybl Oanara e3 KabineTTepiHe CEeHIMIUIK Oepeni
KOHE OHBIH OCJICEHIILIITI MEH 1C-OpEKETTIH MaKCaThIHA JKETYJET1 TaOaHBLIBIFbIH, OHBI JKY3€Te
acelpy KOJJAphlH TaHAAyAarbl JepOecTiriH bIHTaNaHAbIpansl. Ocblnaiiima, OamaHbIH
nepOecTiriniy OapiibIK JAamMybl OHBIH O€JICeHIUTIT, OacTaMmallbUIIBIFRL, ©31H-031 OaKbLIaybl
CHUSIKTBI TICUXOJIOTUSIJIBIK €PEKIIENIKTepIMEH THIFbI3 OallIaHbICTHI.

Cayannama HoTHKEIEPI.

Baranay mkanacel: emkamias - 0 6ami, keije - 2 6ami, kebdidece - 4 6amn

¥Ynainap caHbIH €CenTey apKbUIbl AepOecTiK JAeHrediH aHbIKTayFa Oomansl: TomeHn-0-12
Oat; oprama-13-24 6a; sxorapei-25-48 Oat.

Oky1bLIapAbIH cayaiHaMa jkayanTapbl TOMEH/IETi KecTeze OepiireH (2-kecte).
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2-Kecte — OKymbLIapAbIH yHai caHbl 0oMbIHIIA epOecTik AeHreiiepi

Ne ¥maii caHbl JepOectik neHreti
1 40 Korapsl
2 30 JKorapsl
3 38 JKorapsl
4 34 Korapsl
5 32 XKorapsl
6 30 XKorapsl
7 22 Opraiia
8 32 JKorapsl
9 24 Opramia
10 18 Oprama
11 34 JKorapsl
12 30 Korapsl
13 30 Korapsl
14 36 Korapsl
15 15 Oprama
16 20 Oprarmra
17 12 Temen
18 21 Opramia
19 25 Korapsl
20 32 Korapsl
21 29 Korapsr
22 18 Oprarmra
23 40 XKorapsl
24 26 Korapsl

JepOecTik AeHreii OKyIIbUIap/a >KoFapbl KepceTkim — 16; opTaiia KepceTKill — 7 )KoHe
TeMeH JieHreni -1 (3-kecre).

3-Kecte — OKymbL1apAbIH AepOecTik AeHreiinepi 00HbIHIIA MPOLEHTTIK KOPCeTKil

HepbecTik nenreiii OKy1IbI caHbl [TponeHTTIK KepceTKill
Korapsl 16 66,7%
Opramia 7 29,2%
Temen 1 4,1%
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60,00%
50,00%
40,00%
30,00%
20,00%
10,00%

0,00%

Horapsbl OpTaia TemeH

IIpoueHTTIK KopceTKim

HepbecTik menreiaepi

1-cyper — OKymibLIapABbIH JepOecTik AeHreiiaepi 00ibIHIIA MPOUEHTTIK KOPCETKII
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KopsiThinabl. JXXorapeina alTeIIFaHAapABIH OapibIFbl 0i3re Keeci KOPhIThIH/BI XKacayFa
MYMKIHIIK Oepefli: CBhIHBIN OKYIIBUIAPBIHBIH JepOECTIK ACHIelsIepi 3KCIEePUMEHTKE eHiH
XKaKChl KepceTkimmke ne. CayanHamara KaTbICKaH 24 OKYIIBIHBIH 7-€yi FaHa opTaiia aeHrenai, 1-
€yl TOMEH JICHIeil KOpCeTTi. DKCIIEPUMEHTTEH KEiiH OapIbIFbl )KOFAphl ICHIeHTe JKETYl THIC.

Ocputaiiiia, «oKy aepOecTiri» aHbpIKTamMallapblH Tajlay OHBIH MOHIH aHBIKTayFa
MYMKiHAIK Oepemi. OKyIbIHbIH OLTiM Oepyaeri nepOecTiK IeHreHIepiH aHbIKTay MYFAIIMI€ OChI
camanbl OIpTiHAEN JaMBITyFa MYMKIHAIK Oepeii, OKYIIBIHBIH OCBl «MEPapXUsUIBIK Oacmanmgaxy
OOWBIHIIIA TEpIiC JCHIeWIIeH JKETKUIIKTI JCHIreWre KeTepulyiH skocmapiaiabl. [loHapaibik
OaillaHBICTApPABI JKY3€Te achlpy  OKYIIBUIAPABIH TaburaT KyOBUIBICTaphl MEH OJIapJbIH
apachlHJarel OaljaHBIC Typalbl TyTac TYCIHIKKE He, COHBIMEH Karap OuTiMal ic JKy3iHze
KOJIJIaHyFa THIM/II.
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PA3BUTHUE YYEBHOU CAMOCTOATEJbHOCTH YUAIIIUXCSA
HHOCPEACTBOM MEXJINCHUIIIMHAPHOI'O OBYYEHHUSA B BUOJIOI'MHN

Yurapobaesa I'. P., Mmaructp nesaroruku
Kerubaena A. H., maructpant 2 Kypca
TanaTaposa H. H., maructpanr 2 xypca

Kuizviiopourncxuil ynusepcumem umenu Koprxoim Ama, e. Kvizviiopoa, Kazaxcman

AHHoTanus. B manHO# cTaThe pedsb HIET O Pa3BUTHH YIEOHOW CaMOCTOSTENFHOCTH YUaIluXCs
MOCPEICTBOM MEXIUCIMIUIMHAPHOTO penoAaBanus Ononoruy. B Hell moka3aHbl KOHIETINH Pa3InIHBIX
ucclieioBaTeNnel, JaHbl aBTOPCKUE oOmpedelieHuss u onucaHus. [IpoaHanu3upoBaHa ypOBHEBas
KJTACCH(HMKAIIS ATAIlOB Pa3BUTHS COOCTBEHHOW NEATENIFHOCTHA CTyNEHTa B Y4eOHOW AEATETbHOCTH U
chopmynupoBaHa ee kinaccuukarus. [lokazanbel 0coOeHHOCTH pa3BUTHS yUEOHON CaMOCTOSITETFHOCTH
ydamuxcs. HpeILCTaBHeHBI HAay4YHBIC OCHOBBI PA3BUTUA CaAMOCTOATCIBHOCTH YyYalllUXCA IMOCPEACTBOM
MEXIUCITUTUIMHAPHOTO TIPENOoaBaHusl OWOJIOTHH, MPOAHATH3UPOBAH CYIIECTBYIOIIWN OIBIT PEIICHUS
MPOOJIEMBI M TEOPETHYECKH OOOCHOBAaHBI NEPCIEKTHBHBIE ITyTH €€ KCIIOJNIb30BaHUS B COBPEMEHHOM
mikose. [Ipoananu3upoBana neparornyeckas JUTepaTrypa o TeMe CTaTbd U NpeiokeHbl 3(h(heKTHBHEIC
MYTH penieHus npobiaeMsl. JlokazaHo, YTO HHTEpEC K yueOe MMOT0KHUTENBHO BIUSIET Ha Pa3BUTHE YIECOHOM
CaMOCTOSITENTFHOCTH y4Jammxcs. [loka3aHo, 9TO BOCIUTaHHWE CaMOCTOATEIHHOCTH B 00OPa30BaTEIbHOMN
JESTEIbHOCTH HANpPSIMYIO CBSI3aHO C Hay4YHO-HCCIIEOBATENLCKOW JEsITeNbHOCTRIO. B mpenonaBanun
OHMOJIOTUM paccMaTpUBACTCS BAXKHOCTh pEAIM3alH MEXKIIPEIMETHBIX cBsizeid. [lpoOnema pa3BUTHS
y4e0HON CaMOCTOSITETHHOCTH CTYIEHTOB PACCMOTPEHA YUSHBIMHU M U3YUYEHBI Pa3INIHbIE €€ aCIEKThI. JTO
MOKA3bIBACT, YTO 3TO aKTyaitbHO. OIMHAKO BOMPOC Pa3BUTHs YUEOHOW CaMOCTOSTENFHOCTH MIKOJHbHUKOB
TpeOyeT NalbHEHIIero NCCIAeIOBaHMUS C YIETOM H3MEHEHHH, TPOU3OIIEANIINX B CHCTEME 00pa30BaHUs U B
00IIIecTBE B IEJIOM.

KuaroueBsble cjioBa: caMocTosiTenbHas pad0Ta, MO3HABATENbHBIN HHTEPEC, YMEHHE CTaBUTH LETIH,
CaMOOIIEHKa, MEXKITPEAMETHBIE CBS3H.

DEVELOPMENT OF STUDENTS' ACADEMIC INDEPENDENCE THROUGH
INTERDISCIPLINARY TRAINING IN BIOLOGY

Ungarbaeva G. R., Master of Pedagogy
Zhetibayeva A. N., 2nd year master's student
Tanatarova N. N., 2nd year master's student

Korkyt Ata Kyzylorda University, Kyzylorda city, Kazakhstan

Annotation. This article is about the development of students' academic independence through
interdisciplinary teaching of biology. It shows the concepts of various researchers, author's definitions
and descriptions are given. The level classification of the stages of development of the student's own
activity in educational activity is analyzed and its classification is formulated. The features of the
development of students' academic independence are shown. The scientific foundations of the
development of students' independence through interdisciplinary teaching of biology are presented, the
existing experience of solving the problem is analyzed and promising ways of its use in a modern school
are theoretically substantiated. The pedagogical literature on the topic of the article is analyzed and
effective ways of solving the problem are proposed. It is proved that interest in learning has a positive
effect on the development of students’ academic independence. It is shown that the education of
independence in educational activities is directly related to research activities. In teaching biology, the
importance of implementing interdisciplinary connections is considered. The problem of the development
of students' academic independence has been considered by scientists and its various aspects have been
studied. This shows that it is relevant. However, the issue of developing the educational independence of
schoolchildren requires further research, taking into account the changes that have occurred in the
education system and in society as a whole.

Keywords: independent work, cognitive interest, ability to set goals, self-assessment,
interdisciplinary connections.
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Angarna: Kazipri yakpITTa amaMaapAblH SKOJIOTHSIIBIK CaHACHl Ka3ipri KOFaM JaMyBIHBIH €H
MaHbRABI MapThl Oonbin TaObutafpl. OchlFaH OaiIaHBICTHI YKAac YPHaKKa SKOJOTHSUIBIK TopOue Oepy
Macelieci MEKTENTiH 0acThl MiHACTTEpiHiH OipiHe aiiHanmaabl. Kasipri MEKTENTiH MIiHIETI — SKOJIOTHS
OolibiHIIA Oenrim Oip 6iTiM KeJeMiH KaJbIITaCThIPY FaHa €MeC, COHBIMEH KaTap OKYIIBUIAPBIH FEUTBIMU
Tajnay AaFAbUIaphlH MEHTepyiHe, KOFaM MEH TaOWFaTTHIH e3apa OallaHBICBIH TYCiHyre, KOpIIaraH
opTara NPAKTUKAJIBIK KOMEK KOpPCETYIiH MaHBI3IAbBUIBIFBIH Ce3iHyre KeMmekTecy. byrinri TaHma
KY3BIPETTUTIKKE HETIi3/IeNIreH o/ic OiiM Oepyae OachIMIBIKKA aliHAITy1a.

Korammarpl SKONOTHSIIBIK, TpoOIeManapablH KYPACIUIIri MMeJarorukaiblK TEOpUS MEH MEKTell
ToXiprOeci YIIH YIKeH QJIEyMETTIK MaHBI3BI Oap OipHemre MiHAET KOWABI: 3KOJOTHUIBIK OiiM Oepy,
TaOWUFATTHl YTBHIMIBI Talifanany, TaOMFU pecypcTaplbl KOpPFay JKOHE MaHBI3/Ibl Moceselepi IIelryre
KalineTTi Jkac YpHakTel pyXaHH TopOuWeney. AN DKONOTHANBIK OlmiM  Oepy  SKONOTHSIIBIK
KYHIBUTBIKTAp/IBIH JKaHA JXYHeCiHe Heri3fenemi: TaOUFaTThl MOPANbIBIK-OTHKAIBIK Oaranayisl e3repTy,
9KOJIOTHSITBIK  OiTiM, OLTIK, AaFabUIapAbl KaJbIITACTHIPY, SKOJOTHSUIBIK Oijiay, TaOWUFATTBl TYPaKThI
KYHJBUIBIK PETiHJIE TYCIHY, aJlaMibl TaOWFATThIH OpPTraHUKaJBIK O6Jiri peTiHae TYCiHy. DKOJOTHSIIBIK
TopOMeHiH 6acThl MAaKCaThI — TYJIFAHBIH KOHE KOFAMHBIH YKOJIOTHSIIBIK MojieHreTi. OChlIap sl Heri3re ana
OTBIPBIT 3KOJOTHSUIIBIK KY3PETTUTIKTI JAMBITY — MEKTEIl OKYIIbUIApbIHA JKaNIbl OiliM OepyaiH Herisri
MIHJCTTEPiHIH Oipi Jen ecenTenMis.

Tipexk ce3aep: Ky3peTTisik, 3K00THs, HHTErpaIysl, KYHIBLIBIK

Kipicne. Anam, TaburaT >koHe KOFaM apachlHJaFbl KapbIM-KaThIHAC MAceseci ajam3ar
JaMYbIHBIH OapJIbIK Ke3eHAEepIH/e TYpAbl, O1paK OJ YIIIHIII MBIHXbUIIBIKTBIH TaOaJAbIPbIFbIHAA
epeKie MacenenepaiH OipiHe >KeTTi. DKOJOTHsUIBIK JaFJapbhICThIH IIbIHANWBI ceOenTepiH Tanaay
0acThl KAMIIBUTBIK aJjaM MEH TaOWFaT apachlHJa €MeC, TAOUFaTTarbl MOJICHUET MEeH OeJICeHIUTIK
apachlH/a eKeHiHe ko3 jkeTkizeal. COHMIBIKTaH eNiMi3AiH OapIbIK TYPFBIHIAPBIHBIH, €H aJlJbIMEH
OasanapbIMbI3/IbIH AKOJIOTHUSIIBIK CaHAChIHA KOJI JKETKI3y — OYTIHIT KYHHIH OacThl MIHJAETI Jel
OieMiH.

Kasipri sxomorusanslk  mpoOiieManapAblH KypAENUIirl IMeJarorukaiblKk TEopus MEH
MEKTeI TOHKIpUOECi YIIIiH YIKEH 9JIeyMETTIK MaHbI3bI Oap OipHelIe MiHIET KOHABI: YKOJIOTHUSITBIK
OutiM Oepy, TaOMFaTThl YTHIMJIbI TaiiianaHy, TaOMFU pecypcTapAbl KOpFay MKoHE MaHbI3IbI
MocesieNepi menryre KaOineTTi *ac YpIaKThl pyxaHu Tapoueney. Al 9KOJIOTUSIIBIK Oi1iM 6epy
OKOJIOTHSUTBIK KYH/IBUTBIKTAP/IBIH YKaHA KYHECiHe HeTi3elNe/Ii: TaOUFaTThl MOPAJIbIbIK-ITHKAIIBIK
Oaranayapl ©3repTy, IKOJOTHSUIBIK OiTiM, OLTIK, AaFabUIapAbl KaJbIITACTBIPY, SKOJOTHSIIBIK
oiiylay, TaOMFATTBl TYPAaKThl KYHIBUIBIK PETIHIE TYCiHY, aJaMiIbl TaOWUFATTBIH OPTaHUKAJIBIK
Oemiri perinae Tyciny. Ochliap/bpl HETi3re ajla OTHIPHIN SKOJOTUSIBIK KY3PETTUTIKTI 1aMBITy —
MEKTeI OKYyUIbIJIapbIHAa JKajMbl O11IM Oepy/IiH HEeri3ri MiHAETTepiHiH Oipi en ecentenmis.

OKONOTUSJIBIK OUTIM MeH TopOHe JereHiMi3 — MeKTeN OKYIIbUIApbIHBIH OoibIHIa
TaburaTka, >kep OeTiHaeri OapyblK TIPMIUIIKKE JereH KaMKOPJBIK, KAaMKOPJBIK KapbIM-
KaThIHACBIH KaJIBIITACTBIPY, TAOUFATTHIH MOHIUIIK KYHJIBUIBIFBI Typallbl TYCIHIKTEPIH IaMbITYy,
TaOUFU pecypcTapAbl YTBIMIbI TaljanaHyra JaiblH Oo0yly, TaOWUFATTBl CcakKTayFa KaTbICy.
pecypcTap JKoHE Kajmbl eMip. DKOJOTHSUIBIK TOpOMEHIH 0acThl MaKcaThl — TYJIFAHBIH JKOHE
KOFaMHBIH 9KOJIOTHSIBIK MoeHueTi [1,2]

Ocbl opaiila MEKTeN OKYLIbUIAPBIHBIH SKOJIOTHSUIBIK OUTIM allybl ©T€ MaHbBI3bl Pell
aTKapajbl, ajl SKOJOTHSUIBIK MaTepHalap MEKTENTeri OMOJoTvs MOHIHE EHTI3UITeH Jen auTa
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ayMac efiM. DKOJOTHSUIBIK MaTepHsUIIbl TaHy, TAOMFATTHIH YHJIECIMAI MOHIH, OHBIH KBI3MET €Ty
MEXaHU3MIH TYCIHyre >KOHE KaJIbINTAaCKaH TaOWFU KaTbIHACTAp.bl OalIaHBICHIH KaHIIAIBIKTHI
MaHBI3/Ibl €KeHIH TyciHyre keMekteceni. OChl MaKcaTTapJa «OpraHu3M MEH KOpIIaraH OpTaHBIH
e3apa  TOYyeNAUTr, TaOuru  OIpJECTIKTepIiH  ©e3repyi, OHOreoIeHO3apAblH  ©3repyi,
IKOXKYHENEepAIH TYPAKTBUIBIFBI, Ouocdepa, ocipece aaaMHBIH SKOIOTHSUIBIK (PaKTOPhI PETIHILT
CEKUIJII AKOJIOTHUSIIBIK TYCIHIKTEPIi MEHT'€pYTe€ €pEeKIIe bIKITAIbIH THT13€/1.

DKOJIOTUSIIBIK OUTIM - SKOJIOTHSUIIBIK KY3epTUTIKIEeH Tikesel OaitmanpicThl. OKylIbUIapra
SKOJIOTHSUIBIK KY3PETUTIKTI KaJbIITACTBIPY YIIIH, )KEKE 63 ajl/blHa OKYIIbUIAPMEH SKOJIOTHSUIBIK
KypC OTKI3y Ka)KEeT JeT CaHaWMBbIH. DKOJIOTUSIIBIK O171iM Oepy/ii ’Ky3ere achlpy YIIiH YIKEH XKOHE
Killll  DKOXKYHENepAeri MOMyJSIUsAIapAblH, TYPJAEPAiH ©3apa OpeKeTTeCYiHIH KYypemiliri,
OunocdepaHblH OHIMAUIITT MEH TYPaKThUIBIFBI TYpaibl, OMOXKYHEAET1 SKOIOTUSIIBIK TeTe-TeHIK,
Tipl 3aT, OMOJOTHSIBIK SPTYPIUTIK Typajibl MaTepHaIapAblH MaHbI3BI 30p. byi Mocenenepi
3epTTey MEKTEI OKYIIBUIAPBIH/AA TiPIIUTIKTIH KYHABUIBIFBIH, OHBIH ajyaH TYpPJIUICiHIH TaOurar
MeH ajgam3aT VIUIIH MaHBI3BIH TYCIHYAlI JaMbITaAbl >KOHE TaOUFATThl YTHIMJBI MaliJanany
NPUHIUITEPIH allyFa MYMKIHAIK Oepeli: OMoreoneHo3aapAbH Oenrit MomyIsauusCchiH CaKTay,
YJIKeH TYPIi cakTay, opTYpJILIir KoHEe TIPLIUTIK €Ty OpTachlH cakray. MyHall akmapaT MEKTerl
OKyIIBUIApbIHA Ta0WFaTTa OOJNBIN KATKAH MPOIECTEepi OKOJOTHSUIBIK cayaTrThl Oackapy
MYMKIHIIKTEpiH TyCiHyre kemekrecei [3,5]

KoramHBIH JamMy TapuXbIHBIH Kail Ke3CHiHJe OOJIMachlH OULTIM OHBIH OJICYMETTIK
TanceIpbichbiHa xkayan Oepai. XXI| racelp mekTenTeri OimiM OepyaiH alblHA — SKOJOTHUSIIBIK
cayarThl TYIFa TOpOHeNey MIHACTIH KOWIbI. OKIHINIKE opaid, OyriHIe MEKTeOIMI3Ie «IKOJIOTHSY
nepbec MoH1 JKOK. DKOJIOTHS KEIICHI TYPAC OKBITBUIAJBI JKOHE KOJIOTHSIIBIK OUTIM CIUpalib
OpuHOUI  OOMBIHIIA KypbUIaabl, opOip Keneci aiHaubIMAa ajAbIHFBICHl SKaIbUIAHA/IbL.
CongplkTan o1 6acrayblll MeKTenTeH Oacrtanbim, 11-ceiHbinTa askramanbl. Ocbl opaiiga MeH
OKOJIOTHSUIBIK KYPCTHI YHBIMIACTBIPYBI KOH KOPAIM. Byl KypCThIH MakcaTbl — OKYIIbLIApIbI
JKaHallla oOWIayFa HETI3eNTeH JKOHE TaOWFaTThl MalanaHyAblH MOPAaJhbIbIK-KYKBIKTHIK
MPUHIUMIITEPIH CaKTayFa, >XaHa HIASSIapblH UITepLIeTy/ll, 3epTTey MEH KOopray OOWbIHIIA
OenceHIi KYMBICTBI KO3JEHTIH KOpIIaFaH OpTara >KayalThl Ke3KapacTbl KaJbIITACTBIPYFa, ©3
ayMarbIHBIH TaOWUFH pecypcTapbl KOpFay >KOHE YKaHAPTYJAp.bl jKacail OTBIPHII, YKOJIOTHSIIBIK
KY3peTUTKTI KanslnracTelpy. Ocbl Ke3e KY3peTTUTK >KOHE SKOJIOTHSUIBIK KY3epPTTUIIK Typasbl
TyciHik Oepe eoteliH. «Ky3blpeTTulik — CyOBEKTIHIH ©3repMelll jKarjaiiapra OeiimzaenyiHe
MYMKIHJIK OepeTiH OuTiM, OUTIK »KOHE JaF[blIapiblH *KUBIHTBIFBI, IIBIH MOHIHJE, OyJl OHBIH
OepluIreH >KaFdailiapfia OpeKeT eTy oHe eMip cypy Kabuimeri. OmapasiH OapibIFbl alaMHBIH
ToxipuOeciMeH, opekeTiMeH OaiinmanbicThl. JKarmaiinaH >koHE  OCJICEHIUTIKTEH  ThIC
KY3bIpeTTUIIKTep naiaa 6onamaiiney (H.®. EdppemoBa) Dkomorusiblk Ky31peTTUlIK — TaOUFaTKa
OarpITTaNFaH iC-OpeKeT CyOBEKTICI PeTiH/Ie OHBIH JKOJOTHUSUIBIK OaFJapbl MEH SKOJOTHSUIBIK
TOXKIpUOECIHIH axblpamac OIpJIIriHeH TYpaTblH aJaMHBIH canajibl OuliM Oepyl. DKOJIOTHUSUIBIK
KY3BIPETTUTIKTI KaJbINTACTBIPYABIH ©3€rl — «ajaM — TaOuFaT — HIKOHOMHMKA — KOpILIAFaH OpTa»
OipTyTac xyiie.

3epTTey MaTepuaabl MeH dlicTeMeci. DKOJOTHIIBIK KY3BIPETTUIIK Typajibl TYCIHIKTI
@®.C.FaiinymiaoBa MeEKTeNl OKYUIbLIapblHA OJKOJIOTUSJIBIK TopOue Oepy VIIIH ajjabIMeH
YHHUBEpPCHUTETTEr1 Oojamak MyFamiMIepJl OKBITY KaKeT Jel CaHaJbl. KOJOTHMSJIBIK
KY3BIPETTUTITIH eckepe oThIphin, D.C. FailHy/muioBa «IKOJIOTHSIIBIK MOJACHHUET, «IKOJOTHSIIBIK
CaHa», «OIKOJOTHUSAJBIK MIHE3-KYJIBIKY», «IKOJOTHSUIBIK MEHTAJIUTET» YFbIMJApblHA CylieHe
OTBIPBIN, OHBI KEKE TYJFAaHbIH NaWbIHIBIFBIH KOPCETETIH TYTaC MHTETPATHUBTI TOpOUE peTiHIe
aHBIKTAAbl. «OKOJOTHSUIBIK KY3BIPETTUIIK» YFBIMBI oMOeOarl, moHapanblk cumatka ue: K.I.
Epneineea, E.b. KaganrankoBaHbIH MIKIpIHIIE, «IKOJIOTHSIIBIK KY31PETTUTIK KYPBUIBIMBI — OYII
KaOlleTTep/iH,  Ke3KapacTap[blH  KOHE  IIBIFAPMAIIbUIBIK  IC-OpeKeT  TAXKipHOECiHiH
UHTETpalUsUIBIK YilieciMi» aen Oomkayra 6onaast [6,15]

DKOJIOTUSIIBIK 3EpTTEYNEPAiH €Ki Typi Oap: ayTIKOJIOTHSUIIBIK JKIHE CHHIKOJIOTHUSIIBIK.
AYTIKONOTHSIBIK 9Mic-0lp Typre >KaTaTblH OPTaHM3MIEPAIH KOpIIaFraH OpTaMEH KapbIM-
KaThIHACBIH 3epTTey 00Jica, CHHIKOJIOTHSUIBIK OIC-KOITEreH TYPJAEPAiIH TIPUIUIIK oOpTa
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JKaFJaiIapeIMeH KapbIM-KATBIHACHIH 3€PTTEH1. DKOJIOTUSHBIH METOMUKAIBIK HETI31H KYHelik
onic, Taburu OGaKpLUIay, TOKIpUOETEp MEH MOICIIBICY dICTepl Kypanabl:

« Taburu OOBEKTIIEp MEH MpolecTeplIiH KyHiH JKOHE oJlapra Jcep eTeTiH
AHTPOIIOTEHAIK (TEXHOTEHIIK) (haKkTOpap bl Kykesi (MOHUTOPUHTTIK) OaKbLIay;

+  TaOWFU 5KOHE JKacaH[bl (TEXHOTEH/I1) 0OBEKTIIEP Il 3epTTey;

«  Taburu 00BEKTUIEPAIH MOP(DOIOTHSIIBIK TapaMeTPIIEPiH 3epTTey;

+  TIPOIECTEep MEH KYOBUIBICTAPIBI CTATUCTUKAIIBIK JIIC ApPKBLIBL;

+  JIUCTAHLMSIIBIK 3€pPTTEY o/licTepl MEH apHalibl KapTOrpaUsUIbIK dJIICTED;

+  MaTeMAaTHUKAIIBIK MOJIEIBCY JIICI;

+  QJEyMETIK-AeMOorpadUsIIbIK dIiC;

+  TaOWFU JKOHE JKacaHJbl OOBEKTUIEP/l MacIoPTTaY;

*+  SKOJIOTMSJIBIK MEHEKMEHT;

+  SKOJOTHUSAJIBIK capanTama,;

*  SKOJIOTUAJIBIK ay/IHT.

OJIeTTe, DKOJOTHSUIBIK 3epTTeyjeple OChl JKoHebacka ma omictep Oipre Hemece
KOMILIEKCT1 TYp/€ KOJIaHbLIA/bI.

OKymbUIapAbIH  AKOJIOTHSUIBIK  KY3BIPETTUIINH  KaJbINTACTBIPY JKYMBICHIH OipHerie
Ke3eHaep/ai 6enin kepceryre 00ab:

1-xe3eH — «binyni yiipeHy». Byl 5KOIOTHsUIBIK O1TiM MEH JaFJbIHBIH KAJIBINTACY KE3€Hi.
On MexTenTteri OMONOrUs, 3KOJOTHs, reorpadus, XUMHUS KypcTapblH OKY apKbLIbl JKy3ere
aceIpbuiaabl. OpTa MEKTENTe AKOJOTHSUIBIK KY3IPETTUTIKTI KaJbIITACTBIPY OKYIIBLIAPIBIH iC-
OpEeKeTIHIH opTYpJli (popManapsl apKblIbl XKY3€re achlpbUIabl: OJIMMIINAaFa JaibIHABIK Ke31H1e
JapBIHIBI OKYIIBUIAPMEH TONTHIK, JKeKe cabakTap.

2-xe3eH — «Icteyai yiipen». by jkeke HIblFapMallibUIbIK OHIMAEP/I jKacay, SKOJOTHSUIBIK
xobanap/pl JKy3ere acblpy KeseHi. OKyIIbUTapMeH KeKe KYMBIC jKacay apKbUIbI KY3€re acallbl.
Msicanel, ocelHIai ke3eHne «CapKbIHIBI CyJapAbl Ta3apTy Moaeni» sxoHe «Tipmiimik ety
OpTAachl PETiH/E TOTBIPAKY KOOAIAPHI asIKTaJIbI.

3 ke3eH — «OMip cypyai yilpeHy». bys ke3eHie SKOJIOTMsUIBIK HayKaHaapra OernceHai
KaThICy MaHbI3bI, MbIcabl, «JKacbur opray, «Ikobakrapy», «Casbak». byn Oencenmal emipiik
YCTaHBIMIbl KaJBINTACTBIPa/ibl, ©3 aliMarbIHJaFbl OMIP/iH Macesenepine Oei-kail KapaMailTbH
azamaap/bl TopOueneii.

4-ke3eH — «bonynel yiipeHy». OKyIIbU1apMeH O1pJIecKeH iC-OpeKeTTiH HOTHXKEC] KallaJlbIK
JKoHE OOJBICTBIK JEHTeWJeri oJuMIuaaaiaplarbl KyHeni >keHicTtep Oonbln TadbLianbl. by
KE3€HJIE HKOJIOTHSUIBIK KY3IPETTIIIKTI KaJbINTACThIPY asKTalajabl, OHbIH OapbICBIHAA CTYAEHT
OMIp KOJIBIH TaHJANIbl JKOHE OJIaH Opi DKOJIOTHSUIBIK 1C-OpPEKET MPOIECIHIE ©31H-031 KY3ere
aceIpael [7,8]

KapacTsIpbUiblll  OTBIpFaH 3€pTTEYAIH TEOPUSJIBIK OIICHAMAIBIK HETi31H aWKbIHJAy
MaKcaTbIH/Ia TICUXOJOTHUAJIBIK, MeNaroruKajblK, 9JIICTEeMENIK oneOueTTepl 3epiAeiey KoHe
ojlapra Tangay »kacay, «buonorus» moHiI OoWbIHIIA jKacajafaH OKy OarjapiamaliapblHa,
OKYJIBIKTapFa, OJICTEMENIK KypajljgapFa FBUIBIMH-OICTEMENIK Tajjay kacay; TEOPUSIIBbIK
MOJIENJICY; TIeNarOTUKaJIbIK dKCIIEPUMEHT dJIicTepi; IKOIOTHS FRUIBIMBIHBIH alIBIH/IA TYPFaH €H
Heri3ri MiHaeT - Oykil OuocdepaHbl KaMTUTBIH MpPOLECTEp MEH KYObUIBICTapibl 3eprITey.
Ocipece agam3ar meH ouocdepa apachiHaa- FbI KapbIM-KaThIHACTAP TYOErein 3epTTeyal KaxeT
ereni. Jlonm ochIHBI Heri3iHIe MEKTENTeri OKYyIIblIapFa cayjJHaMma aHBIKTAYyIIbl 3KCIIEPHUMEHT
xyprizaim. Cayannama Kpizputopna kanacs! Ne 8 JKBBM — TiH, 7a ChIHBIOBIHA JKYPT131I1.

buonorusi caGarbIHHBIH 1MIIHAE TOJBIK OepiiMece Je SKOJOrHs Typaiubl OipeH-capaH
ANUTBUIBITT ©TUIEI. ATl OYJT OKYIIBIHBIH DKOJIOTHSIIBIK OUTIMIH TOJIBIK KAJIBINITACTBIPYBIHA dCEP €Te
KOMMalThIHBI aHBIK. MeH Oip A4 mapakka biaym TakcoHOMuUsIChl OOMBIHIIA JKEHLT TaricbipMapiap
TaWBIHIAIBIM.

Makcatbl: OKyIIbUIapIbIH SKOJOTUSIIBIK KY3ePTTUIIHIH IEHT€HiH aHBIKTAY

Baranay mkanaacsi: binim - 2 6amr, 6utik - 5 6amt, garael - 7 6amn
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DKONOTUSHBI HEe YIIIH OiTy Kepek? DKonorus JaereHiMi3z He? 0eiM OOMBIHIIA OKYIIBLIAPIBIH
KY3PETiTITiH KAIBIITACTRIPYFa apHAIFaH TallChIpMatap/Ibl OKYIIbIIAPFa YCHIH/IBIM.

Binim:

1. DkoXxyiie TepMUHIHE aHBIKTamMa Oepill, KOMIIOHEHTTEPIH aTaHbI3.

2. DKONOTUATBIK (DaKTOpIAapAbIH TYPJIEPIH aTarl, MbICall KENTIPiHi3.

Binik:

1. Dkoxyiie koMnoHeHTTepiH «ColKecTeHAIpY» 9/IiCi apKbLIbI TAOBIHBI3

Tipi Taburar JKaHch13 TaburaT

1. Ocimaik A) sxaHyapnap

2. Tonbipak b) putFanaBLIBIK

3. Kpina B) canpipaykynakrap
4. Cy MeH aya KypaMbl I') mukpoar3anap

5. Kimumar J1) bUTFQIIIBIH MOJTIIepi

2. TeMeHri oHE JKOFapFbl TEMIIEpaTypara MIbIAay YIIH ©CiMAIKKe KaHAai OeriMaiIiK
KAJIBINITACKAHBIH TAJIAIl, ChI30aHbI CHI3BIN TOJTHIPBIHIAD.

.
TeMmeHri TemnepaTypa

s Sl

2Koraprsl TemnepaTypa

Jarnasbr:
1.

Oprax Gearinepin kepcer

TaGHIaAT IR AACTAYIIL KOLICD

TaGumemn ’ ACacar s

Oiinay paFApUIapbIHBIH YII JCHIeHi:

1 biny + Tyciny = binim.

biny - TaHbpIM MeH oilnaynblH TOMEH JeHreii. byn kareropusi mMomiMerTepai Kaitanay
HEMece TaHy apKbUIbl €CTe KaJlall CaKTalFaHbIH TeKcepyre OarbITTanabl, MariiymMaT IeH
JIEPEKTepIi ecKke TyCipe/.

TyciHy - TaHbIM MeH OWJayJIblH TeMeH neHreii. Herisri uaesnapiasl yHbIMIACTBIPY,
CaNBICTBIPY, TYCIHIIpY, CHUIATTay KOHE OEKITy JKOJbIMEH (DaKTiIepMeH HJesuIap.ibl
TYCIHETIHJIIT1H KOPCETY.

2 Konpany + Tanmay = bimik.
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Konnmany - TaneiM MeH oinayaeiH opta AeHreidi. JKana Oumimaepmi, omicTepii >KoHE
epexenepal Typy HycKana makjganaHy. byn kareopusi oKy MaTepHalblH HaKThl JKarmanja
KOJIJIaHy IbI MEH3CHI1..

Tanmay — TaHBIM MEH OWJIAyJIbIH >KOFapbl AcHreui. JloliekTep MeH cebenrepre coiikec
aKmapaTThl TEKcepye >KoHe JKikTey. KOpBITBIHABI jkacay >KOHE JKallbUIayJblH OOJFaHBIH
pacTalThIH IONeNAepl aHbIKTaY.

3 XKunaxkray + baranay = Jlarabl.

JKunakrtay — TaHBIM MEH OWJIayAblH >KOFapbl jcHreui. JKana yirigeri opTypai
TOCUIZIEPMEH 3JIEMEHTTEPIl KUBICTHIPY apKbLIbl aKImapaTTap/ibl Kyienaey Hemece OanaMa miemrim
YCBIHY.

baranay — TaHbIM MEH OMJIayIbIH KOFapbl JeHreii. IlikipMeH TaHBICTBIPY JKOHE OHBI
JoNeNiey, aKmaparT OOWBIHIIA KOPBITHIHIBI Kacay >KOHE KYMBIC camachlH Oaranmay. OKy
MaTepHaJbIHBIH MaHBI3bIH aHBIKTAy, OJl Typajbl ©3IHIIK MiKip KenTipy, oiiblH Oinaipy. byn
JEHTel alJIbIHFbI KaTerOpUsIapIblH OKY HOTHXKelNeIepiHe KO KEeTKI3YAl MeH3eHIi.

3epTTey HOTHAKEPI MeH oJiapabl Tajaaay: TaOuraT meH KoraMm akpipamac OailiiaHbICTa,
OpraHUKaJIBIK OIpJIiKTe KapacThIpblUIaibl. by Oaanapaa TaburaTka, OHIaFbl aJIaMHBIH POl MEH
OpHBIHA TYTac Ke3KapacTbIH KaJbIITAaCyblH epTe OacTayra MYMKIHIIK Oepemi. Op HOpceHiH
uzesicbl 0apiblK HOPCEMEH OalIaHBICThI, OUTKEHI KypC Ma3MYHBIHAAFbl OPTYPIl IEMEHTTEp Il
OekiTe1i, OHBIH TOPOUEIIK KOHE JaMBITYIIBUIBIK OAFbITHIH apTTHIPA/IbI.

Cayannama namuoicenepi.

Homuorceci:7a cpHbObIHIA 26 okymsl Oap, 6 kb3, 20 ep Oama Oongsl. biaym
TaKCOHOMMUSICHI OOMBIHIIIA KYPACTBIPHUIFAH TallCHIPMAHbIH JKaJIlbl )KOFapFbl 0l canbl-14 Oai.

binim nerrefiined 19 okymisl TONBIK Kayar OepreH, 73 % Kypaiabl.

binik nexreiiin 12 oKyisl TONBIK Xkayan OepreH, 46 % Kypaiisl

Jlarne! qeHreiin 4 OKyIIbl TOJBIK JKayar OepiiMecesie ThIPhICKaH, 15 % Kypaisl.

26 OKyWIBIHBIH 7 OKYLIBICHI TalChIpMaHbl OpbIHAaMail 60oc KaiTapraH OomnaTbiH. Ochl
KaFIalIpl €CKepe OTBHIPHIIT MEH OJKOJOTHSIBIK (aKyIbTaTUB Ca0aKTHIH OKYIIBUIAPFAa KEpeK
€KeHIHEe KO31M aHBIK JKETTI.

CoHbIH Heri3iHAe MEH 7-ChIHBIIIKA apHajlFaH (DaKylIbTaTUB CA0AKThIH HYCKAYJIbIFbIHBIH
Ma3MyHBIH  kacaabiM.  OKymiplmapra  JKONOTHs — OaFbIThIHAA  KaHAald  TaKbIpBIITap
KBI3BIKTBIPATBIHBIH CYPACTBIPBIN COJ OOMBIHIIA TaKBIPHINTAP/IbI )KHHAKTAIBIM. AJl MiHJETTEpiHE
KeJeTiH O00JCaK: MEKTell OHKOJOTHSUIBIK (aKyabTaTUBTIH Oacka MoHAepiMeH OaillaHbIChIH
KaMTaMachl3 €Ty, KIPIKTIpUIreH cabakTap[pl OTKI3Y; JKEKe TYJIFaHbIH PyXaHU JaMYbIHbIH
KOPCEeTKIIll peTiHJe KOopIlaFaH OpTara JaibIKThl MiHE3-KYJIbIKKAa TopOueney; OKYIIbUIApIbIH
DKOJIOTHSUTBIK OWJIAYBIH JKOHE OKOJIOTHSUIBIK MOJEHHETIH KaJBIITACThIPYy; OKYIIbLIAPIBIH
cajlayaTTbl ©MIp CaJIThlH KaJIbINITACTBIPY; SKOJIOTHSUIBIK MpoOieManap/ibl HIeIyre KOFam[Ibl
TapTy; cabakrap, amiblK Iic-Iapajiap, CHIHBINITAH TBIC >KYMBICTAp AapKbUIBI OKYIIBUIAPIBIH
a3aMaTThIK JKayarKepIIUTriH KAJIbIITaCThIPY.

MekTenTe SKOJOTHSUIBIK TOpOue Oepy KapamaibiM Ouojiorusi cabarblHaH OacTabll,
CBIHBIINITAH THIC KYMBICTap/a *KaJFachlH Tababl.

ConbIMeH, (akynbTaTUBKE apHaJFaH HYCKAayJblK HeriziHae Ouocdepa, OHOLEHO3Fa
epeKIne KoHUT 0eJeMiH, HETi3ri SKOJOTHSUIBIK YFBIMAAP: «KOpIIaFaH OpTa», «OHOTeOIeHO3Y,
«OKOXKYHETIep», «KOpIIaraH opTa (akTopiapbl» Typanbl TYCiHIK OepeMiH. HycKaymbIKTHI
KYpacTbIpy OapacbIH/ia apTYpili ayMakTapblH TaOUFU PECYpCTapblH XKOHE TaOMFATTHI YTHIM/IbI
naiianany KOJIapblH TallaiMbIH, TAOMFATTHIH afaM KaJJIbIKTaphIMEH JIACTAHY MJcelenepiH
alraMbIH.

TaOurn oHE CHUHTE3/IENTeH 3aTTap/abl THIHAWTKBINI KOHE TECTUIUA PETiHIE KOJIaHy
TypaJibl TYCIHIK Oepil, OKyIIbIIapAbIH Ha3apblH 3KOJOTHUIBIK Ta3a SHEPTusl Ke3/epiHe (3kenl, KyH
pamuanuscel T.0.) ayaapambiH. TeMeHeTi KapacThIPBUIBIT OTBIPFAaH TAKBIPHINITAPFA Ha3ap CaJIbII
eTceHi3aep Oonazpl (1-kecre).
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1-kecTe — IKOJOTUSLIIBIK (l)aKyJ]bTaTI/lBKe ApHaJIraH HYCKAYJIBIKTBIH TAKbIPbINITAPbI

Kipicme
1 Okomorusinel  He ymiH Oinmy kepek? | 18 | KpI3bu1 KiTam skoHE OHBIH MaHBI3bI
DKoJiorus aere’imis He?
2 JKkoyorusi FHUIBIMBIHBIH ~Makcatel MeH | 19 | Kopmaran opTaHblH XHMUSUIBIK 3aTTaplaH
MIHJETTEp1 JIaCTaHYBI
3 OKOJOTHS FBUTBIMBIHBIH TaPUXbI 20 | Kopumaran OpTaHbIH OHMOJIOTHSUTBIK
3aTTapAaH JIACTaHYBI
4 AtMocdepa 21 | Aypin mapyanuibIFbIHA —TaljiaaHbUIATHIH
JKEPiH PKOJOTHSIIBIK JKaF Jaibl
5 O30H KaOaTHIHBIH OY3bLTYHI 22 | Paguoskonorus
6 ATMOocdepanblK ayaHblH JlacTaHybl >koHe | 23 | KazaKkcTaHHBIH 3KOIOTHSUIBIK
OHBI KOpFay rpobeManapbl
7 buocdepa 24 | DKONOTHUSIIBIK anaTThl alMaKTap
8 ATMocdepaHbl TacTalThIH 3USHABI 3aTTap | 25 | OHpipic ¢habpukamapblH KOJIOTHIFA 9CepPy
9 I'unpocdepa 26 | Kacmuii TeHi31HIH 3KOJOTHUSIIBIK JKargaibl
10 | Cynsl macTafiTelH 3aTTap >KoHE OHBIH | 27 | bamkamn TeHi3iHiH SKOIOTHSIIBIK KOPiHicCl
QJIJIBIH Ay
11 | TaburaTThl  KOpFaymblH  JKOJOTUSUIBIK | 28 | CeMeid sapoJibIK IOJIUIOHBI 3apIanTaphl
Heri3aepi
12 | Taburu pecypcTapap! yTeiMIbl alinanany | 29 | Kel3putopa  OONBICHIHBIH — 9KOJOTHSUIBIK
JKaFIaibl
13 | Agam3arTelH  FamaMablK — 3KoJorusislk | 30 ApaJt TeHI31HIH 3KOJIOTHSUTBIK axXyaibl
Macenenepi
14 | TaOuraTka TUTI3ETIH agaMHBIH 3USHOGL | 31 [neni aynaHBIHBIH SKOJIOTHUSIIBIK, aXyaibl
opeKTTepi
15 | TombIpak 3KOIOTHUACKI 32 | Aynan xemneMiHJeri ©HJIpiC OpBIHAAPHI
YKOHE YpaH eHJipicTepiHiH acepi
16 | OciMaikTep jKoHE KaHyap SKOJOTHSICHI 23 | TyraH enxeMHIH TaOUFaTHI
17 | Y#i eciMmuikTepiHiH MaHBI3BI >KoHE OHBI | 34 | MeHiH eHep mebepiiriM
KeOenTy
KopbIThIHABI
INalimananpurran oiebuerTep TiziMi

1-xectene KepreHiepiHi3ed TakbIpbINTAapAbl aca KUBIH TaKbIPBINTapAbl AJIMaJIbIM.
I'eorpadus, Ouosiorus, ¢u3nMkKa NOHAEPIMEH YIITACThIpa OTPHIN KypacThIpabiM. (COHFbI
OemimMaepre Hazap ayaapcaHbl3 KpI3bulopZia KalachblHbIH ~ AyMarbIHAAFbl  SKOJIOTHSIIBIK
TaKbIpbIITapMeH KacainraH. Ce0ed1 op OKYIIbI SKOJIOTHUSIIBIK OUTIM/I1 ©3 TyFaH ©JIKECIHEH OacTay
KOKET, KeWiHIpeK opi Kapall FamaMIbplK MOceNnenepli oinayda, IemieiM KaOblUigayra
KaJbpIlTacaabl. Opl Kapail TakpIpblliTap OOMBIHINIA OKYIIbUIApFAa TEOPHSUIBIK OuTiM Oepiir,
OJIapJIbIH JKOFapblia alThIN OTKEHJAEH KY3peTUIIKTEepiH KaJbITACThIPyFa >KYMBIC >KacaiMbI3.
bacranke! OeniMiepre apHaaFaH TancblpMaiapiblH OlpHElIeyiH KopceTe KETKIM KeJIil OThIp.

Kyminemin naomusce: OcblHnail )XyMbIC TYpJIEpiH MaiifiajaHa OTBIPHIN, OananapiablH
MIOHTE JIETeH BIHTACBHIHBIH apThill, OajJaHbIH OW-OpiCi KEHEHEeTIHIH aTtam eTyre Oojaasl. Mekren
OKYyIIbUIApbl TaOWFaTTa ©31H YCTayFa, TYFaH OJIKECiHIH TaOWFU ayMaKTBIK KeIIeHJepiH
CUIIaTTayFa, KeIeT OTBIPFbI3yFa JKOHE oOJapra KYTIM JjKacayFa, aJaMHBIH 1C-OpeKeTiHe
OaiinmaHbpICThl TaOUFaTTa cebenTi OailaHbICTapAbl OpHATYFa, OaKbUIAI, CANBICTBIPYFa YHpEHe .
banmanap Oip-OipiH TyciHyre yHpeHedl »XoHe j>kabaiibl TaOWFaTKa MYKHST >KOHE MeEHipiM/Ii
6omansl. An Oyn Oananmapia agaM MeH TaOWFaT apachlHAAFbl KapbIM-KaThIHACKA jKaHA Ke3Kapac
KaJpInTaca OacTaraHbIH, OHBIH Kypamaac Oeliri HKOJOTHSIIBIK MOJACHHET OOJIBIN TaObUIATHIH
IKOJIOTHSITBIK KY3PETTLIIK KalbllTaca 0acTaraHblH OalKaThIH O0JIaMBbI3.

KopobiThinabl. Xanmeira OutiM - Oepy JKyHECIHIE DKOJOTHSIIBIK KY3BIPETTLTIKKE
KbI3BIFYIIBUIBIK KaHAPTBUTY A, OYJI JKaumbiFa Oipzei OiniM, OLTIK KoHE JaFbIHBIH XKaHa Kyheci
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peTiHJe OpeKeT eTeTiH OuTIM Ma3MyHbl MEH OHBIH HOTWXKENIEPiHIH e3repyiHe, COHAan-ak
KOpIIIaFaH OpTaHbl KOpFay TOKipuOeciHe O0alIaHbICThl OKYIIBUIAPABIH 63 OCTIHIIE OPEKET] HKoHE
KEKE JKayanmKepIIUTriH apTTeipafsl. EH KayanTel Ma3MyH peTiHae OapiblK aszamarrap MeH
MEMJIEKETTIK KBI3METKEPJICPAIH SKOJIOTHSIIBIK MOJICHHUETI MEH AKOJOTHSIJIBIK KY3BIPETTUIIrH
camalibl e3repTycCi3 FalaMIbIK SKOJOTHSUIBIK MOCceNeNepi IIenly MYMKiH eMecC JereH
Ke3KapacTapblHa OaiJaHBICTBI JKOJOTHUSJIBIK KY3bIPETTIH MOHIH aAHBIKTayFa KbI3BIFYIIBLIBIK
TYFbI3a1bl. DKOJIIOTHSUIBIK CayaTThl OKYILIBIHBIH OKYIIBIaH aWbIPMAIIBUIBIFI — OipiHIIiC
SKOJIOTUSUIBIK OLmiM, OUTIK, AAaFAbIHBIH Oenriai Oip JCHrediHe KETil KaHa KOoWMai, OHBI
KYHZICIIKTI eMipje Ky3ere aceipa anajabl. OKYIIBUIAPABIH SKOJOTHSIIBIK OUTIMJII JTaMBITYIBIH
HETi31 JKOJIBl DKOJIOTHSUIBIK KY3BIPETTUTIK OosbIl TaObLIaabl. Kanmel anraHaa, SKOJOTHSIIBIK
KY3BIPETTUTIKTEp OKYIIBIHBIH KOpIIAaFaH JIEYMETTIK-TaOUFH OpTaHbl TYCiHY >KOHE OHBIMEH
YTBIMJIBI OPEKETTECY KaOineTiH ouiaipei.

TaOurar e3iHe JereH KaThITe3iK, KajlJaMalbl, HEMKYpailllbl MacCUBTI KaThIHACTaH,
aJIaMHBIH KayYJIBIK OPEKETTCPIHCH JKOHE OHBIH TaOWFM IMPOIECTEPIHE apajacyblHaH, KONTereH
OCIMJIIKTEp MEH JKaHyapJapJblH KbIPBUTYbIHAH KOpPFall amMaiiiapl. OHereni Koramaa TaOWUFaTThI
KOpFay 3aHbl OYpBIHHAH KaJlbINTacKaH, OHBI eIiMi3NiH 9pOip azaMaThl OpbIHIAybl THic. XKac
YpIIaKThl OHBI XKYy3ere achlpyra Oi31iH eMipiMi3aiH OapibIK Ma3MyHBI MeH (opManapsl, acipece
MEKTENTIH OIpTyTac OKy-TopOue MpOIECiHIH MapTTapbl, COHBIMEH KaTap, dcipece, OHOIOrHs
cabakTapbl JalbIHAATYAA. OKOJOTHSUIBIK CaHa MEH MIHE3-KWIBIK JKac aJaMHBIH JKaJIlbl
MOJICHUETIHIH Kypamaac OelririHe aiHajFaH/Ia TOJIBIKKAHIbI HOTHXKETe KOJ JKeTKizueni. benrimi
0ip KOJOTHAIBIK OUTIM ajFaH MEKTeOIMi3iH TyJleKTepi Oonamakra TabuFaTKa YK THUIBIKIICH
KapaWThIHBIHA CEHIMII OOJIFBIM KeJi, Oy OoJamiakra eiMi3JiH SKOJOTHSIIBIK >KaFJalbIHBIH
JKakcapyblHa ocep eTyi MyMKiH.COHIBIKTaH Ja MEH OChl 3KOJOTHSIIBIK (DaKyJIbTaTHUBTI
YUBIMIACTBIPY/IBI JKacay bl )KOH KOPIIiM.
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3HAYEHUE ®AKYJbTATUBHOM PA3ZPABOTKHU B LIEJISIX PA3BBUTHA
IKOJOI'MYECKUX KOMIIETEHIIUM YHAIIIUXCA

BepaenkysioBa A. K., kaunuaat OMOIOTMYECKUX HAYK
My3zan6apxkei3bl H., Maructpanr 2 Kypca

Koizvinopounckuil ynusepcumem umenu Kopxoim Ama,e. Keizvinopoa, Kazaxcman

AnHoTanus: B HacTodiee Bpemsl 3KOJOTMYECKOE CO3HAHHE JIOJCH SBISETCS BaKHEHIIUM
YCIIOBHEM Pa3BHUTHS COBPEMEHHOTO O0IIecTBa. B CBSA3M ¢ 3THM BOIPOC AKOJIOTHYECKOTO BOCHHUTAHUS
MOAPACTAIOIIETO MOKOJICHUSI CTAHOBUTCSI OTHOM M3 TJIABHBIX 33/1a4 HIKOJIBL. 3a/1a4ya COBPEMEHHOM IIKOJIBI
HE TOJBKO C(HOPMUPOBATH OMNPEICICHHBIM 00BEM 3HAHUN IO 3KOJOTHHM, HO W IOMOYb YYal[UMCS
MPHOOPECTH HABBIKKM HAYYHOTO aHAIIN3a, TOHATH B3aMMOCBSI3b 00IIECTBA U TPUPOIBI, Oy TUTH BAYKHOCTD
OKa3zaHWsl TPAKTHYECKOM TOMOImM OKpyxkaromel cpeme. CerogHs KOMMIETEHTHOCTHBIA ITOAXOL
CTaHOBUTCS TIPUOPUTETHHIM B 00pa30BaHMH.

CnoXXHOCTP 9KOJOTHYECKUX MPOOIIeM B OOIIECTBE IMOCTaBHUIIA TIEpe]] MTeJarornieckoi Teopueit u
IIKOJIFHOW TPAKTUKOW psl 3aqad, HWMEIONMX OOINBIIOE CONHMAIhbHOE 3HAYCHHE: JKOJOTHYECKOe
BOCIIUTAHUE, pPAIlMOHAIFHOE IMPHUPOAOIOIH30BAHUE, OXpaHa MPUPOJHBIX PECYpCOB, TyXOBHOE
BOCIIMTAHUE MOJIOAOTO IIOKOJICHUS, CIIOCOOHOTO peIllaTh BaXHBIC NPOOJIEMBI. DKOJOTHYCCKOE
o0pa3oBaHHe OCHOBAHO Ha HOBOW CHCTEME DKOJIOTUUECKUX [IEHHOCTEH: N3MEHEHHN MOPATbHO-3THIECKON
OIICHKH TMPHUPOMABI, 3KOJOTMUECKOM 00pa30BaHWUHU, (OPMHUPOBAHMM 3HAHWN, YMEHUH, 3KOJOTHYESCKOIO
MBIIUICHUS, TOHUMAaHUW TPUPOJALI KaK HEMPEeXOAAIIe IIEHHOCTH, IMOHWMAaHHWM YeJOBEKa Kak
OpraHWYEeCKOW dYacTu HpupoAsl. OCHOBHOM IENBI0  DKOJOTHYECKOT0 O00pa30BaHUS  SBISETCS
JKOJIOTHYECKass KylbTypa dYeloBeka W oOmiectBa. Vcxoass M3 3TOro, MBI CUMTaeM, YTO Pa3BHTHE
9KOJIOTHYECKOM KOMIIETCHTHOCTH SIBJIICTCS OJHOM U3 OCHOBHBIX 3aja4 oOmero oOpa3oBaHUs
[IKOJIbHUKOB.

KuaioueBrble c10Ba: KOMIIETEHTHOCTbD, SKOJIOTHS, HHTErPaIis, [IEHHOCTh

THE IMPORTANCE OF OPTIONAL DEVELOPMENT FOR THE DEVELOPMENT
OF ENVIRONMENTAL COMPETENCIES OF STUDENTS

Berdenkulova A. Zh., Candidate of Biological Sciences
Muzapbarkyzy N., 2nd year master's student

Korkyt Ata Kyzylorda University, Kyzylorda city, Kazakhstan

Annotation: At present, people's environmental consciousness is the most important condition
for the development of modern society. In this regard, the issue of environmental education for the young
generation becomes one of the main tasks of the school. The task of the modern school is not only to form
a certain amount of knowledge on ecology, but also to help students acquire the skills of scientific
analysis, understand the relationship between society and nature, and feel the importance of providing
practical help to the environment. Today, the competency-based approach is becoming a priority in
education.

The complexity of ecological problems in society has set before pedagogical theory and school
practice a number of tasks of great social importance: ecological education, rational nature management,
protection of natural resources, spiritual education of the young generation capable of solving important
problems. Ecological education is based on a new system of ecological values: changing the moral and
ethical assessment of nature, ecological education, formation of knowledge, skills, ecological thinking,
understanding of nature as an immutable value, understanding of man as an organic part of nature. The
main goal of ecological education is ecological culture of man and society. Based on this, we believe that
the development of ecological competence is one of the main tasks of the general education of
schoolchildren.

Keywords: competence, ecology, integration, value.

32



MPHTMU: 34.01.45; 14.35.09 https://doi.org/10.52081/BSJ.2023.v03.i3.017

IHCAMMO®UTTI OCIMAIKTEPII OKBITY JIA OJIKEJIIK
BUOAJYAHTYPJIVIIK TYPAJIBI BIVIIMAI KAJIBIIITACTBIPY

H3bacaposa JK.7K., 6M0I0THS MarucTpi, ara OKBITYIIIBI
janar_7370@mail.ru, https://orcid.org/0000-0003-3004-6352
Barpipos J.T., 6buonorust Mmaructpi
batyr.dulat@mail.ru, https://orcid.org/0009-0000-6855-1966
akip0Oek C. 9., 2 Kypc MarucTpaHThl
saiasat.shakirbekO0@mail.ru, https://orcid.org/0009-0000-7722-2216

Kopkxeim Ama amvinoasel Kvizvinopoa ynusepcumemi, Keisvinopoa k., Kazaxcman,

Angarna: Makanaga Kazakcranneik Apan eHipiiH, sfHH KpI3putopga oOMbICH OOMBIHIIA
ncaMMO(HUTTEpPiHIH OHONOTHUSIBIK, SKOJOTHSIIBIK, AHATOMHSIIBIK EPEKIISNKTEPI Typaslbl MOIIMETTEp
kentipinred. Illerensik skoHe OTaHIBIK FBUIBIMH 9/IcOMETTEpPre CYHEHE OTBIPHII, KAXKETTI 3epTTeyJiepre
IOy JKAcCallbIll, TaKBIPBIITHIH KOKEHUTECTIIiri, 3epTTey oJicCTepi AaHBIKTANIBL. ONKemK (IopaHbl
CHUTIATTAUTBHIH FBUIBIMH 9JieOMeTTep MONlIMETTEepiHIH HEeTi3iH/e JKOHE NaNalbIK KYMBICTAp HOTHKECIHJIE
Ke13butopa 00NBICH aliMaFbIH/Ia ©CETIH MCaMMOMUTTEPIIH TYKbIMIAC JKOHE TYPJICpP CaHbl aHBIKTAJIBI.
OnapneiH  (DIOPUCTHKATIBIK —AMyaHTYPILIIriHe, TYKBIMAACTap MEH TYpJEpIiH CaHbIHA capantama
JKacallbIH/IBL. 3epTTey OapbhichiHAa, KbI3pmopaa oONBICH aiMarbIHBIH IMCaMMO(MHUTTHI ©CIMIIKTEPiHIH
TYPJMIK  KYpaMmbl, ONAapAbIH OSKOJOTHSCHl, KOPFAJIATBIH TYpJepi, BETeTaTHUBTIK MYIICIEPiHiH
MOP(DOJIOTUSIBIK, AHATOMUSJIBIK KYPBUIBICHI JKOHIHACT MONIMETTEp OCIMIIKTepAiH OOTaHHKAIIBIK
CHUTIATTaMAaChIH TOJBIKTHIPBIN, TaOWFaT OalNBIFBIH KOpFam, THIMAI KOJNJaHyJa, OUTIM alymibliapra
OoTaHWKaNBIK OimiM Oepynae eNKeNmiK KOMIIOHEHTTI AaMbITyJa NaimacklH TuTi3edi. Apanl eHipiHiH
ncaMMO(UTTEPiHIH Ka3ipri OMoalyaHTYPIIUIITH 3epTTey KoHE alblHFaH OumimMaep i Oonamrak 6uonorrap
MEH DKOIIOTTap/bl Naspliaya naimanany, OuriM Oepy yAepiciHme eHipiIiK KOMIIOHEHTTEPJi OKBITYIaFrbl
e3eKkTi MiHaerTepi alThuIanbl. COHBIMEH KaTap, OMOMOPQOIOTHAIBIK KYpPBUIBIMBIHA (arami, Oyra,
OyTalibIK, IMIeNTeCiH, d3deMepiiep), TaMbIp KYHECIHIH, )KeMICTEpiHiH OeHiMaeny TypiepiHe, SKOIOTUSUIbIK
JKoHE OMOJIOTHSUIBIK KacHeTTepiHe cumnarramaiap OepinreH. [lcaMMOQUTTI ©CIMIIKTEp/Ai OKBITY KOHE
3epTTeyliep HOTWXKECIHJE albIHFaH MOIIMETTepAi OKYy YVIEpiCiHe eHri3y apKbUIbl  OJKEeNiK
OMOaTyaHTYPJILIIK TYpasibl OLTIM/II KAIBIITACTHIPY IBIH MAHBI3IbUIBIFBI KEATIPIITEH.

Tipek co3nep: Apan eHipi, icaMMoUT, KYMIBI TOMBIPAKTAP, TYKBIMJIAC, TYP, DKOXKYHE, OIKEIIK
OMOaTyaHTYPIILTIK, 6CIMAIKTEP MOP(OIOTHACH, OOTAHUKAIBIK OiTiM Oepy.

Kipicne. Koram namybIHBIH Ka3ipri Ke3eHiHAe Oonamak OHONOTHS MyFaliMIepiH
Jasipiayaarbl KEeTeKIl OarbITTapblH O1pl OMOJIOTUSIIBIK MOHAEPAl OKBITY 9JICTEMECIHIH YHEMI
YKAHAPTBUIBIN, TOJBIKTBIPBUIBIT OTBIPYBl Oo0JbIN TaObIaabl. by perTe OKBITYIBIH 0acThl
MakcaThl peTiHe OUTIM alylIbUIapIbIH KaHKAKThl OLTIM aJlybl )KOHE OHBI KOCIOM KbI3METTE iCKe
achIPy/bIH HETI3T1 TOCUIEpIH MeHrepyl exeHi alkpiHnamanasl. KolbuiFraH MakcaTTapra Kol
JKETKI3y YIIIH XKOFaphl OUTIM Oepyze MOHAEPAl OKBITY YAEPIiCIHAE eTiMI3AIH OHIpJIepiHiH TaOuru
epEeKIIeNIIKTepIH €CKepe OTBIPHII OKBITY KaXeTTUIr tamam erineai. Ochlnaiima, Oojarmak
Ouoyorusi TMOHI MyFajmiMi ajgFaH OUIIMIH KaHa JKaFdaillapra Kellipyre, JKeTULAIpyTe,
HIBIFAPMAIIBUIBIK KY3BIPETTUTIKTEpiH KepceTyre KaOiueTTi, camajibl TyjFa OOJBIN KajbllTaca
amanpl. bocekerekaOineTTi MamaH gaspiayia OHOJIOTHSUIBIK-TICIArOTUKANBIK OUTIM OepymiH
O6acTel MiHAeTTepiHIH Oipi peTiHAe OMONOTHSIIBIK KypcTapAblH Ma3MYHBIHIA ©HIPIIK
KOMITOHEHTTEP/I1 OKBITY MaHBI3/IbI OOJIBITT TAOBIIA/IbI.

Kazipri yakeitta Kazakcranna xahannelk apuausanus, COHJai-ak KopIlaraH opTara
JKYHECi3 aHTPOTIOTEH/IIK 9cep €Ty asiChIH/Ia SKOXKYHENIep/IiH TO3Y ayKbIMBIHBIH apTyhl Oaiikamya.
Kp13p110p/1a OOJIBICHIHBIH KIUMAThl KATThl JK€AEN KOHTHHEHTANbbI, *Ka3da KYPFaK bICTHIK, €H
XoFrapsl Temneparypacsl 45-50°C xoHe KbICTa Kap a3, CybIK, €H TOMEHT1 TeMIlepaTypachl MUHYC
35°- 40°C. >xaybIH-IIAIIBIH 6TE a3 00IabI - OpTalla KBUIABIK >KaybIH-IIammbsH Memepi 100-150
MM-JICH acCIai/Ipl JKOHE JKbII Me3rinaepi OodibiHma Oipkenki Tapaiasl [1]. Mymnmaii sxkarmaiiia
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naiiga 60aThIH eI KYM/IbI TOMBIPAKTap KBICKA YaKbIT IIIHJIE T€3 TO3bIM, KO3FaIMalbl KYMFa
aliHanamel.

Apan eHipiHiH >kaimbl (IOpacklHa KETKUTIKTI 3epTTEYNIEp KYPri3iIreHiHe Ko3 KeTKi3yre
6omansl [2,3,4,5]. Apan eHipiHiH KbpI3bUIKYMBIH KOca ajFaHia, ApasiJibIH IIBIFBIC KaFallaybIHaa
400-re xybIKk TYypi Oap[2]. Xerekmn TykKpiMpacTapapackiHaa OackiM Oediri: Asteraceae,
Chenopodiaceae, Poaceae, Brassicaceae, Polygonaceae. OtkeH racsIpabiH 80-11i sKbUIIapbIHAH
Oacran ApanblH KypraraH TaOaHbIHBIH (ApalKyM jkaHa IIeJiHiH) (IopackH 3epTTeyre epeKiie
KOHLUIT OemiHmi. AJFamikpl 3epTTeyiep TeHI3MIH KypFaraH TaOaHbIHIA eciMAiKTepaiH 154 TypiH
aHbIKTaabl. KelHri xpuimapbl 34 TYKbIMAACBHIHBIH 266 Typi koHe 134 Tybic TipkenreH [5].
3epTTeyaiH JKalaFachl, dcipece CONTYCTIK-0aThIC IIBIFAHAKTAPABI 3€PTTEYJIEp Ti3iMII KEHEHTyre
MYMKiHaIK Oepai [5].

Korapbiga aTanraHgapapl HETi3Te ajaThlH OoJicak, Apan eHipiHIH 1mcaMMO(PUTTEpiHIH
Ka3ipri OMOamyaHTYpJIUIriH 3epTTey JKOHE albIHFAaHOLTIMIEpai Ooyamiak OWOJorTap MeEH
9KOJIOTTapAbl Aaspiayna mainaigany, OuTiM Oepy yaepiciHae eHIpIiK KOMIIOHEHTTEPAl OKBITY
OTe ©3eKTi MiHJIET OOJIBIT TaObLIA/IbI.

3eprTey dmicHamackl. Kpi3buiopaa oObUIBICHIHBIH NcaMMOMUTTHL ociMmiikTepine 2020
JKBUIBI CYIp- MIUIIE aiflapblHAATa0UFH OpTaga GEHOJOTHSIIBIK OaKbUIAYIIap JKYPri3im, KYPhLUIbIC
EpEKIIETITiH 3epTTey MakKcaThIH/Ia OCIMJIIK repOapuiiiepi KOHE SlkoBneB
IIBIHBIKTBIPFBIIIBIHIAFbI MATEPHATAAPHI JKUHAIJIBI.

bakpinaynap C.M. IIpeoOpaxenckuit men H.H. I'anaxos, .H. beiineman, 3.I". becnianos
xone U.B. Bopucosa amictepi apKpuib kyprizinni. Ocimuik nqananapsl «Piopa Kazaxcranay [8],
xoHe «MIurocTpupoBaHHbIi omnpenenuTens pacteHuid KasaxcraHay apKbUIbl aHBIKTAJBIIN, TYP
ataynapeiH anbikTayga C.K. YepemanoB, M.C. baiitenoB, C.A. ApbICTaHFaJIMEB €HOCKTEpI
Heri3re anblHbl. JKyMbICTa KOPCETUINeH OCIMIIKTEPAIH Ka3akiia arayiapbl MEH OMOJIOTHSIIBIK
YFBIMJIAp OTaHBIK AHBIKTAFBIIITAP MCH CO3IKTEP apKBUIBI KYHEIICH .

MopdonorusIbIK 3epTTey OCIMAIKTEr] JKanblpak MeH OYPIIIKTIH OpHaJlacyblH, OJap/AblH
eJIIeM/IepiH, MIMIHIH, TYCIH aHbIKTay Heri3iHae 0onnbl. IIbHBIKTBIpbUIFaH MaTepuaniapiaH
A.A. Hukutun, M.A. TTankoB HYcKay/aphl HEeTi3iHAe OOTaHUKAJBIK 3epTTeyNepAe KaOblUIaHFaH
YKQJTITBI QJIICTICH YaKBITIIIA KOHE TYPAKTHI Mpenaparrap KOJJIaH JabIHAAIABL. 3epTTeyiep jKoHe
Mopdonorusielk  cypertep MBC-1  GuHOKynsip  kemeriMeH okypriziiai.  Kpizeuiopaa
OOBUIBICBIHBIH TICAaMMO(MUTTHI  ©CIMAIKTED Typaybl MamimeTrTep «KpI3buiopaa OONBICBIHBIH
OCIMJIIKTED dJIeMi» OKY KypaJIbIHAH Ja alnbiHbI [1].

3eprrey mHoTHAxKedepi. Kazipri yakpitta Kp3butopaa OONBICHIHBIH — aliMarbIHIA
ncammoutrepain 135 Typi ecetinin anbikTaabk [1], (1-kecte).

1-Kecte — Kp13b1s10pAa 00J1bICHI ICAMMOQUTTEPiHIH TYKBIMAACTAP K9HE TYPJiep CaHbI

No Tyxpmaac Typnep | Xanmsr Typiep
CaHBbI CaHbIHBIH %
1 2 3 4

1 Kypaenirymainep — Asteraceae Dumort — CiiosKHOIBETHBIE 13 10,29

2 Amnabyramap —Chenopodiaceae Vent. — Mapesbie 12 8,82

3. | bypmakrap — Fabaceae Lindl. — bo6oBbie 10 7,35

4. | Aiinaysikrap — Boraginaceae Juss. — BypauHukoBble 10 7,35

5 Jlanarynzep — Liliaceae Juss. — JTunetinsie 9 6,61

6 Kemrpuiaap — Tamaricaceae Link — TamapuckoBbie 8 58

(I'pebenmmKoBbIE)

7 Konpipbacrap — Poaceae Barnhart —3iakoBble 7 514

8. | Hlareipmrarymuep —Apiaceae Lindl.- 3oaTHuHEbIE. 7 514

9. | Cyrrirenzep — Euphorbiaceae Juss. — Mosnouaiinbie 6 4,41

10. | Tapanmmap — Polygonaceae Juss. — I'peuntiasie 6 4,41

11. | XKyanap- Alliaceae J.Agardh — JIykoBsie. 5 3,6

12. | Epinrynainep — Lamiaceae Lindl. — I'yGouBerHbie 4 29

13. | Kamammsipmap — Caryophyllaceae Juss. —I'Bo3auunbie 4 2,9
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1 2 3 4
14. | Kpecrrynainep — Brassicaceae Burnett — KpecroretHsie 4 2,9
15. | Ca6rmakextep — Scrophulariaceae Juss. —HopuuaukoBbie 4 2,9
16. | Capramgakrap — Ranunculaceae Juss. — JItoTHKOBBIE 3 2,2
17. | Tanmap — Salicaceae Mirb. — MBossie 3 2,2
18. | Paymanrynzainep — Rosaceae Juss. — Po3onBeTHbie 2 1,47
19. | Pyranap — Rutaceae Juss. — PyroBsie 2 1,47
20. | Tyiterabammap - Zygophyllaceae R.Br. —ITapHOIHCTHHKOBEIE. 1 0,7
21. | Kepmekrep — Limoniaceae Lincz.-KepmekoBbie. 1 0,7
22. | bepikapaxartap — Berberidaceae Juss. — Bapbapucossie 1 0,7
23. | Anxamap — Solanaceae Juss. - ITacieHoBEIe 1 0,7
24. | ApoitaukTep — Araceae Juss. — ApOIHHKOBBIC 1 0,7
25. | bubepmreitausiap — Biebersteiniaceae J.Agardh — 1 0,7

BubepiureiinneBbie

26. | Cynrputamap — Orobanchaceae Vent. — 3apasuxoBsie 1 0,7
27. | KyprkamamTrap — Iridaceae Juss. — KacatukoBbie 1 0,7
28. | Tumenesap — Thymelaeaceae Juss. — BosrdesroiHHKOBbIC 1 0,7
29. | Kexnop — Papaveraceae —MakoBebIe 1 0,7
30. | Koxxakenaipnep — Dipsacaceae Juss. —BopcsiHKOBBIE 1 0,7
31. | Kuskenennep — Cyperaceae Juss. — OcokoBbIe 1 0,7
32. | Kasramakrap — Geraniaceae Juss. - 'epanueBbie 1 0,7
33. | Akrikenzep — Nitrariaceae Lindl. — CenutpsiHKOBBIC 1 0,7
34. | Keyennep — Capparaceae Juss.— KanepiioBbie 1 0,7
35. | Axspactnangap — Peganaceae Tiegh. — 'apmaioBsie 1 0,7
Bapneirsl: TykbIMIacTap canbl-35, Typiep caHbl -135

OmnapaplH GIIOPUCTHKANIBIK aTyaHTYPJIUIIiHE capanTaMa j>kacailThiH 0oJIcaK, TYpJep.iH
CaHbl )KaFbIHAH aJIJIaFbl KaTapja Kejeci TykpiMaactap opHanacansl: Kypaenirynaitep (10,29%),
Anabyranap (8,82%), bypmakrap (7,35%), Ainaysikrap (7,35%), Jlamarymmep (6,61%),
Kemmrsuimap (5,8%), Kousipdactap (5,14%), llareiprnaryaaep (5,14%), Cyrrirenaep (4,41%),
Tapanngap (4,41%).

Kp13bpu10p1a 00J1BICHIHBIH ICAaMMOGUTTEP (PIIOPACHIHBIH OMOMOP(OIOTUSIBIK, KYPbUIBIMBI
TIPLIUTIK HBICAHJAPBIHBIH Kellecl TONTapblHaH TYpajbl: araiirap, Oyranap, *apTbuiaid Oyranap,
OyTambIKTap, KOIDKBUIABIK IIeNTECIH OCIMAIKTEp, OIpKBUIABIK IIeNTECIH OCIMAIKTED,
sapemepnep. Tipurimik HBICAHAAPBIHBIH TONTApPHIHIA KOIDKBUIABIK IIONTECIH OCIMIIKTEp,
OIp>KBUIIBIK IONTECIH OCIMIIKTEp XKoHEe OyTanap 0achlM €KEeHi aHBIKTAIIbI (2-KeCTe).

2-Kecte — Kpi3b110paa 06.16icbl ncaMMo(puTTEePiHiH 6M0MOP(OIOTHIIBIK, CHIIATTAMACHI

Ne Tipuriyik HeICAHAAPBIHBIH TONTAPHI Typanep canbl Kannel Typaep
CaHBIHBIH %
1. KeImKpUIIBIK MIeNnTeciH 6CIMIIKTED 65 48,1
2. Bip *KbUIIBIK MIeNTeciH 6CIMIIKTED 39 28,9
3. Bbyranap 17 12,6
4, Ddemepiiep 5 3,7
5. Araitap 4 2,9
6. Kapreuiaii Oyranap 3 2,2
7. Byrambikrap 2 1,5

Bbynapaein iminge KaszakcranueiH Kpi3bur kiTaObiHa eHreH KpI3buiopga  0OJIBICKIHBIH
ncaMMo(UTTEepl TOMEHAET1 3-KeCcTee KOPCEeTUITeH.
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3-Kecrte — KazakcrannbiH Kpi3b11 kiTa0biHa enren Kpi3bliiopaa 001bIcbIHBIH icaMMopuTTEpi

Ne TyxpIMaac Typi
1. | Kypaenirynginep — Asteraceae Dumort — Hopmene xxycan, [TonbsiHb TUTBapHas
CI10’)KHOTIBETHBIC (Japmmna), (Artemisia cina Berg ex Poljakov)

2. | Jlamarynmep — Liliaceae Juss. — Jluneitasie | Astaca MepeHaepa, MepeHaepa KpyImHasi ,
(Merendera robusta Bunge)

Bopmor Kei3ranmarel, Tronbnan 0opimnosa,
(Tulipa borszczowii Regel)

Jleman xp3rammarsl, Tronenan Jlemana (Tulipa
lehmanniana Merckl.)

3. | Tanmap — Salicaceae Mirb. — iBoBbie Ak topanrbl, Typanra cuzonuctHbiid (Populus
pruinosa Schrenk.)

Kapa Topanrsl, Typanra pa3HONHCTHBIN
(Populus diversifolia Schrenk.)

JIutBrHOB TOpanreIckl, Typanra JInTBMHOBA,
(Populus Litvinoviana)

4. | Paymanrymnminep — Rosaceae Juss. — [penk ToopuTFRITYC1, TaBonromnseT Illpenka,
Po3oreTHbIC (Spiraeanthus schrenkianus Maxim.)

5. | Apoiiaukrep — Araceae Juss. — Jlemann kymranacel, OMuHNYM JlemanHa,
ApOWHHKOBBIE (Eminium lehmannii (Bunge))

Kymasl menaepaid ociMIikTepi cyOCTpaTThIH KO3FAIFBIIITHIFBIHA XKaKChl OelimaenreH. Omap
T€3 ©ecil, KOChIMIIA OPKEHACP TY3CTIHIIrIMEeH, cabaFblHa KOCAJIKBI TaMbBIPABIH OOyBIMEH
epekmreneneni  (1-cyper). XKem Kkymael ypiereHae oOCIMAIKTED JKep O€TiHE IIBIFBII
KaJaThIHIBIKTaH, OJIAPABIH TaMBbIPJIApbIHAA KYH COYJECIHIH TIPIILUIIKTI JKOSITHIH SCEpIHEH
CaKTaWTBIH apHAWbI )ka0bIH KaOBIFbI OOMA/IbI.

1-Cypert — Kapeann kosaHcyiierinin (Ammodendron Karelini Fisch) Kocankbl TambIpaap
Kyiieci

Kapemnna (Ammodendron karelini) xymnbel aiimakrapaa ecemi. JKambIpakTapsel Oip
KYMTHI, Y3BIHABIFBI 25-50 cM sxone eHni 0,2-0,4 cm. Cararbl THIFBI3AQIFAH, TOOE >KarbIHJIA
y3biHAbIF 0,7-1,2 cM kambIparbiHaH KbIcKa TikeHeri 0ap. buiktiri 30 — 150 cM. JKanbsiparbiHbIH
ekl OeTi Je >KyMcak, amnmak, KaJblH TYKTi. ['yaaepi ThIFBI3 KWHAIFaH, cararbl KbicKa. Kymnreci
KYJITiH TYCTi, NOoHrenaekreHred. bypirakkanraps! y3siH (18-20 MM), ycak MaMbIK CEKUIII TYKITEH
Kanrainran (2-cyper).
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2-Cypet — Kexmoknb1 moainaeri Kapeanuna (Ammodendron karelini)

Kapenuna xosHCyMeriHiH ca0arbl €Ki JKarblHIAa MEXaHWKAIBIK YIIMAHBIH TOITACKII
opHasacyblMeH epekiueneHeni. CabakTblH OpTaJblK LWIMHAPIHAET! IIOKTApAbIH KeJyieMi
nramMaMeH OipJieH, ipi OOJIBIN KEeNETIHIH 3-CypeTTeH KopeMmis.

 Kapeauna KosHcyHeK calaFbIHbIH

3-Cypet — Kapeauna Kosincyiierinig cadarbIHbIH KYPbLIBICHI

Ke3putopma oOsbickiHma cekceyulmiH 2 Typl eceni: Ak cekceyin — Cakcayn Oenblii —
Haloxylon persicum Minkv; Kapa cekceyin — Cakcayn depusiii — Holoxylon aphyllum Minkv.

Ak cekceyin (Haloxylon persicum) 6oiier 1,5-Ten 2,5 Merpre aeidin »keTeTiH OyTa.
Herizinen KyMaaysIT opi coprapaay xepiepae oceni. Kyprakuibiibikka O0eifiM. OHBIH TaMbIpbl
10-11 metp tepenmikke meiiin ketemi. Kapa cexceyin (Haloxylon aphyllum) sxyanmay opi ipi
kenemi. OHBIH ocy OuWikTIri kebiHe 7 merpre aeiin sxkeremi. Am Tambipel 11 meTpaeH ne
TeperIiKKe KeTeai. byaap morsipiansin ecei (4-cyper).

Cekceyinnin ymap 6acel cenmip Oonaipl, KbUT OOWBIHA ©CY OMIKTITI KOJAMIbI Karaai
OosraHaa oprama 15 cM, BUTFaIABI KbUIIAPBI 6CYy KapKbIHBI 35-40 cM keTenl, al JiHIHIH ecyl
xbUtbiHa 0,8 cM Oomamel. JKambipakTapeiHia a3maraH KaObipiiaktap Oomanbl. Kek eckin
cabakrTapbl Ty#esep YIIiH Kbl OOMbIHA KOJIAMIIBI a3bIK 00T TabbuTaas! [9-14].
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4-Cypert — Cekceyinain TambIp :Kylieci

Kezen sky3rin  (Calligonum aphyllum) — tapanmap TYKeIMAAaChIHBIH Y3TiH TYBICHIHA
KaTtaabl. YHIHI Kymaap, Kymasl meinaepae, Kei3puikym menaepinge eceni. by Oyra (Ouikriri
1-2 MeTp) KbI3FBLIT HEMece KOMIKbUT KaObIFbIMEH epekiiesieneai. CyblpMaibl Kymaa Kapra
TOCKAYBUT PETIH/IE MIJ1, IOJICUT jKepiiep/ie apHaiibl ocipineni (5-cyper).

A !W 1 ! L '?

f’"&"“‘* _’C—‘% 7
/

[ .

L~
—~

S\

\
Y

— +M
T2 3 4 5 6 7 & § W 1 w2 1 Il4m

5-Cyper — Kpi3b1i ky3rinnin (Calligonum aphyllum) rameip :xyiieci

TykbIMIapbl MeH >XeMICTEpiHIH KaObIPUIBIKTBI KaHAaTTapbhl OOJATHIHIBIKTaH >KEJIMEH
JKEHIJT Tapasibill, KYMHBIH OeTiHe OekiHin Kanmyra Oeitimuenren (6-cyper).

Tankblnay. KazakcTaHHbIH KJIMMaThl HIYFbUT KOHTUHEHTAJIb/I1 OOJIFaH/IBIKTaH, I116J1 KOHEe
mieJelT  alimMakTapblHAAa  TapajifaH  OCIMIIKTePAIH  TYPJIK  KypaMblH, OHMOJOTHSUIBIK
epeKIIeNiKTePiH, KYPhUIBICHIH, SKOJOTUACHIH aHBIKTAy *KYMBICTapbl OoJamlakTa eCiMAIKTepaiH
KYpPaMbIH 3€pTTeY MEH OMOATyaHTYPJIUIITIH CaKTaIl KaJly YIIiH Heri3 00Jaibl.

3eprrey OapeicbiHna, Kpi3puiopaa oOMbICH aiMarbIHBIH MCAaMMOMUTTI ©CIMIIKTEPiHIH
TYPJIK Kypambl, OJIAPJBIH SKOJOTHICHI, KOpPFAJaThIH TYpJepi, BET€TaTUBTIK MYIICIECPiHIH
MOPGOJIOTHSIIBIK, AHATOMMSIIBIK ~KYPBUIBICHI KOHIHAErT MOIIMETTep >KUHAKTauabl. by
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KYMBICTAp OCIMAIKTEpiH OOTAHMKAIBIK CHITIATTAMACHIH TOJIBIKTBHIPHIN, OiTiM Oepyae eiKemik
KOMITOHEHTTI JJaMBITY/1a TTalJaChIH TUT13€/11.

6-Cypert — IlcammoduTTepain xemicTepinin TypJepi

1-Smirnowia turkestanica; 2-5,9 - Calligonum mypaepi; 6 - Carex physodes; 7-Astragalus chlvensis; 8-
Rheum turkestanicum; 10-Ephedra strobilecae; 11-Salsola Richteri; 12-Arthrophytum persicum; 13-
Cryptodiscus ammophilus; 14-Ammodendron conollyi; 15-Ferula barchanicola; 16-Aristida Karelini.

KopsoITbinabl. XXorapbina kepceTkeHiMizied, Apan eHIpiHIH caMMOUTTI (iopackiHa
OMOJIOTHSJIBIK JKOHE SKOJIOTHSUIBIK cunarramanap sxacanjsl. OmapAblH TYKbIMAacTap, Typiep
CaHbl aHBIKTAJ/AbI, OMOMOP(OIOTHIIBIK KYPhUIBIMBI MEH TIPUIUTIK HBICAH/IAPBIHBIH TONTapblHA
cunarrama Oepunai. DIOPUCTUKANBIK ATyaHTYPJUITiHE capanrama Xacajbll, TYpJIEp CaHbI
JKarblHaH TyKbIMjactapra OipikTipuial. Keeuiopaa oOmbicel ncammoduttepinin Kazakcran
Kp13b11 KiTaOblHA €HreH Typiiepi kepceTinai. Kymapl mennepaiy cyocTpaTr KO3FalFbIIITHIFbIHA
OeifimaenreH ncaMMOGUTTEPIIH OMOJOTUSIIBIK EPEeKILIETIKTEPl, SIFHU TaMblp JKYHECIHIH JaMybl
MEH TYKBIMAPBI )KOHE JKEMIC Typiiepl Typajibl MAJIIMETTEp KeNTipuai.

Kazipri 6momorusibik Oi1iM Oepyzie ©JIKeIIK KOMIIOHEHTTI HETI3Te aly ©T€ MaHBI3JIbI.
ConnpikTaH, Oomamak OuoOJOr  MaMaHAApAbl  OKBITYFa  apHajlfaH  «OCIMIIKTEpiH
MOPQOJIOTHSICH, AaHATOMHSACHI JKOHE CHCTEMaTHKachl», «['€000TaHMKa» CHSAKTBI JIIEKTHUBTI
MOHJIEPIIH OKY JKYMbIC Oariapiamaiapbl MEH OJiCTEeMeNiK KypaJAapblHbIH Ma3MYHbIHA
Kp3bimopsia  0OJBICBIHBIH TICAMMO(UTTBI  OCIMIIIKTEP Typasibl MOJiMeTTep eHri3uial. biznmin
OWBIMBI3IIA, OYJl eJKeNiK OMOalyaHTYPJUIIK Typanbl OUTIMII KaJblITacThIpyJaa MaiaachiH
THUTI3€I.
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®OPMHPOBAHUE 3HAHUI O PETUOHAJIBHOM BMOPA3ZHOOBPA3UHU B
OBYYEHUU ICAMMO®UTHBIM PACTEHUAM

H36acaposa K.2K., Mmaructp Ouonoruu
Barbipos /I. T., maructp Ouonoruu
Hlaxupoek C. A., MarucTpanr 2 Kypca

Kueizvinopouncxuil ynusepcumem umernu Kopxoim Ama,e. Keizviniopoa, Kazaxcman,

AnHoTtamusa. B cratbe nmpejacTaBiCHBI JaHHBIE O OMOJIOTMYECKUX, 9SKOJIOTHMUYECKHUX,
aHATOMHUYECKHX OCOOEHHOCTSAX McaMMO(UTOB KazaxcrtaHckoro llpmapanbs, To ects KbI3pmopanHCKO
obnactu B nienoM. Ha ocHOBe 3apy0ekHOI M 0T€YeCTBEHHOW HAyYHOW JTUTEpaTyphl ObLI IPOBEACH 0030
HEOOXOAMMBIX HCCIICIOBAaHUH, BBISBICHA aKTyaJbHOCTh TEMBI, METONBI HCCleoBaHUs. Ha ocHOBaHWU
JIAHHBIX HAYYHOW IUTEpaTyphl, OMUCHIBAMOIIEH (IIOpy Kpas, U B pe3yjibTaTe MOJEBBIX padOT OBLIO
BBISBIIGHO KOJHMYECTBO POJOB W BUAOB IICAaMMOGUTOB, IMPOU3PACTAIIUX HA TEPPUTOPUHU
Kei3putopauHckoi obsactu. Bbut mpoBeneH aHanu3 ux (DIOPUCTHUSCKOTO Pa3sHOOOpPa3Msi, KOJUYECTBA
pOJIOB W BHJOB. B Xoze wucciaemnoBaHUsS JaHHBIC 110 BHJIOBOMY COCTaBY ICaMMO(MHTHBIX pacTCHUN
Ke13pumopauHckoi 061acTi, WX 9KOJIOTHH, OXPaHSIeMbIM BUAAM, MOP(HOIOTHIECKOMY, aHATOMHUYECKOMY
CTPOEHHIO TTOJTYYEHHBIX BET€TATHBHBIX OPTaHOB JOMOJIHIIOT OOTAHWYECKYIO XapaKTEPUCTUKY PaCTeHUH,
3alUINAIT U 3PGEKTUBHO HCIOJIB3YIOT IPUPOJHBIE 0OrarcTBa, CHOCOOCTBYIOT Pa3BUTHIO KPacBOTO
KOMIIOHeHTa B boraHumdeckoM oOpa3oBaHumu oOyuatommxcsi. O3BydeHBl OUYEHb aKTyalbHBIE 3a7add
W3YyYEHUs COBPEMEHHOTO OHMOpa3sHooOpa3us rnmcaMMoutoB llpruapanbs ¥ HCHOMB30BAHUS IOTYYSHHBIX
3HAHWUH B TOATOTOBKE OyAyImMX OHOJIOTOB M JKOJIOTOB, OOYUYCHHUS PETHOHAIBHBIX KOMIIOHEHTOB B
obpaszoBarenmsHOM  Tpormecce. Kpome  TOro, pacCMOTPEHBI  JOCTATOYHBIE  XapaKTEPHUCTHUKH
01oMOp(}OIOTHYECKON CTPYKTYPHI (I€peBO, KYCTApHHUK, KYCTAPHHUKOBAas, TpaBSHUCTas, d(deMepHas),
MIPHUCIIOCOOUTEIBHBIX BUIOB KOPHEBOM CHUCTEMBI, IUIOJIOB, SKOJOTHYECKUX M OHOJIOTHYECKHX CBOWCTB.
[TompuepkuBaeTcs BaXXHOCTh (POPMHUPOBAHHUS 3HAHUH O KpacBOM OHMOpPa3HOOOpa3Wu MyTeM BKIFOYCHUS
JTAHHBIX, MTOJIyYEHHBIX B Pe3yJIbTaTe OOyUYSHUs M HCCICIOBAaHUA ICAaMMO(UTHBIX PaCTEHUH, B Y4eOHBIN
MpOLECC.

KuarwueBsble cioBa: [Ipuapanse, ncaMmmMouTHI, TIECHaHBIE TIOYBHI, CEMEHCTBO, BHI, IKOCUCTEMA,
3HAaHHA O KpaeBOM OMOpa3HO00pazuu, MOPQOJIOTHs pacTeHUH, 00TAaHUYECKOE 3HAHUE.
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FORMATION OF KNOWLEDGE ABOUT REGIONAL BIODIVERSITY IN
TEACHING PSAMMOPHYTIC PLANTS

Izbasarova Zh . Zh., Master of Biology
Batyrov D. T., Master of Biology
Shakirbek S. A., 2nd year master's student

Korkyt Ata Kyzylorda University Kyzylorda city, Kazakhstan,

Annotation. The article presents data on the biological, ecological, anatomical features of
psammophytes of the Kazakhstan Aral Sea region, that is, the Kyzylorda region as a whole. On the basis
of foreign and domestic scientific literature, a review of the necessary research was conducted, the
relevance of the topic and research methods were revealed. Based on the data of the scientific literature
describing the flora of the region, and as a result of field work, the number of genera and species of
psammophytes growing on the territory of the Kyzylorda region was revealed. The analysis of their floral
diversity, the number of genera and species was carried out. In the course of the study, data on the species
composition of psammophytic plants of the Kyzylorda region, their ecology, protected species,
morphological, anatomical structure of the obtained vegetative organs complement the botanical
characteristics of plants, protect and effectively use natural resources, contribute to the development of
the regional component in the Botanical education of students. The very urgent tasks of studying the
modern biodiversity of psammophytes of the Aral Sea region and using the knowledge gained in the
training of future biologists and ecologists, training regional components in the educational process are
voiced. In addition, sufficient characteristics of the biomorphological structure (tree, shrub, shrub,
herbaceous, ephemeral), adaptive types of the root system, fruits, ecological and biological properties are
considered. The importance of forming knowledge about regional biodiversity by including data obtained
as a result of training and research of psammophytic plants in the educational process is emphasized.

Keywords: Prearalie, psammophytes, sandy soils, family, species, ecosystem, knowledge of the
regional biodiversity, plant morphology, botanical knowledge.
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Annotation. The field of education is witnessing a transformative shift towards student-centered
learning, and this transition is particularly relevant in the subject of biology. Self-assessment and self-
learning have emerged as integral elements in this pedagogical evolution, enabling students to actively
participate in their educational journey. In the complex world of biology, where information is abundant
and rapidly evolving, fostering self-assessment and self-learning skills is paramount to ensuring students
can navigate and excel in the subject. This article explores the significance of self-assessment and self-
learning in biology education, emphasizing their role in promoting critical thinking, lifelong learning, and
personalized education. Additionally, practical strategies for implementing these approaches in biology
lessons are discussed, with a focus on enhancing motivation and preparing students for the demands of
their future careers in the biological sciences. Through these strategies, educators can harness the power
of self-assessment and self-learning to create engaging and effective biology lessons that empower
students to take control of their learning experience.

Keywords: students, self-assessment, biology lessons, self-learning

Introduction. Biology, as the study of life and living organisms, presents a fascinating
yet intricate landscape of knowledge. The depth and complexity of this field demand more than
passive learning; they necessitate active engagement, critical thinking, and a profound
understanding. In this introduction, we delve into the significance of self-assessment and self-
learning in the context of biology education and provide an overview of the methodology used to
explore their impact.In the context of biology lessons, self-assessment and self-learning are
powerful tools that can revolutionize the classroom experience. This article explores the role of
self-assessment and self-learning in biology education and presents the findings of a study,
supported by tables, demonstrating their effectiveness.The traditional model of education often
relies on lectures, textbooks, and teacher-led instruction. While these methods have their merits,
they may not be sufficient for students to develop a deep understanding of complex subjects like
biology. Self-assessment and self-learning, on the other hand, place students at the center of their
educational journey. They encourage students to actively engage with the material, identify their
strengths and weaknesses, and take ownership of their learning process.

In this article, we will explore the concept of self-assessment and self-learning in the
context of biology education. We will delve into the significance of these approaches, their
benefits, and practical strategies for implementing them effectively in the classroom.

The Role of Self-Assessment and Self-Learning in Biology Education

Empowerment: Self-assessment encourages students to take responsibility for their own
learning journey. It empowers them to identify areas where they excel and areas that need
improvement.Self-assessment and self-learning are integral components of effective biology
education. They empower students to take ownership of their learning, fostering critical thinking,
adaptability, and a deep-seated passion for the biological sciences. In an ever-evolving field like
biology, these skills are not only advantageous but essential for success. Biology educators
should encourage and guide students in developing these skills to ensure they are well-prepared
for the challenges and opportunities that await them in their academic and professional journeys.

Active Engagement: Self-assessment and self-learning require students to actively
engage with the material. This engagement deepens their understanding and retention of
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biological concepts.It goes beyond passive listening and reading and involves students actively
thinking, questioning, discussing, and applying what they are learning.

Personalized Learning: Students have unique learning styles, strengths, and
weaknesses. Self-assessment and self-learning allow individuals to tailor their learning
experiences to their specific needs, providing a more personalized and effective education. It
acknowledges that students have unique learning styles, strengths, and weaknesses and aims to
create a more customized and effective learning experience.

Life-Long Learning Skills: By fostering self-assessment and self-learning from an early
age, students develop skills that are valuable beyond the classroom. These skills, such as critical
thinking and self-motivation, are crucial for lifelong learning.Cultivating these lifelong learning
skills is a continuous and evolving process. Educational institutions, employers, and individuals
themselves all play a role in fostering and supporting the development of these skills. In an ever-
changing world, the ability to adapt, learn, and grow throughout one's life is a valuable asset for
personal and professional development.

Motivation and Ownership

One of the primary advantages of self-assessment and self-learning is the significant
boost in student motivation. When students set their own goals and actively participate in the
learning process, they gain a sense of ownership over their education, leading to increased
engagement and commitment.These elements play a vital role in fostering a deeper
understanding of the subject and a genuine passion for learning.

Problem-Solving and Critical Thinking

These strategies are instrumental in developing problem-solving and critical thinking
skills. Students who engage in self-assessment and self-learning are more likely to analyze,
synthesize, and apply their knowledge, moving beyond rote memorization toward a deeper
understanding of biological concepts.Problem-solving and critical thinking are two fundamental
skills that play a vital role in biology education and scientific inquiry. These skills are essential
for students to navigate the complexities of biological concepts, conduct research, and make
informed decisions.

Methodology. To assess the impact of self-assessment and self-learning in biology
lessons, we employed a mixed-methods research approach. This approach included the
distribution of surveys to students and an in-depth analysis of academic performance data.

Survey Data. Surveys were distributed to a diverse sample of 300 biology students,
spanning various educational levels. The surveys aimed to capture the students' perceptions of
self-assessment and self-learning in their biology education. Questions covered topics such as the
frequency of engagement, perceived benefits, and challenges faced.

Demographic Breakdown of Survey Participants.

The survey sample was designed to represent students in grades 9 to 11. Here is a
breakdown of the participants:

Grade 9: 100 participants

Grade 10: 100 participants

Grade 11: 100 participants

Table 1 — Survey Responses by Grade

Grade Number of Participants Percentage of Total Participants
9 100 33.3%
10 100 33.3%
11 100 33.3%

Survey Questions and Key Findings
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Table 2 — Frequency of Engagement in Self-Assessment and Self-Learning

Grade | Never (%) Rarely (%) Occasionally (%) Often (%) VeryOften (%)
9 15.0% 22.0% 27.0% 24.0% 12.0%
10 12.0% 19.0% 25.0% 26.0% 18.0%
11 9.0% 16.0% 20.0% 27.0% 28.0%

Table 3 — Perceived Benefits of Self-Assessment and Self-Learning

Grade Improved Increased Motivation Enhanced Problem- Other Benefits
Understanding (%) (%) SolvingSkKills (%) (%)
9 50.0% 35.0% 12.0% 3.0%
10 48.0% 38.0% 11.0% 3.0%
11 52.0% 40.0% 7.0% 1.0%

Table 4 — Challenges Faced in Self-Assessment and Self-Learning

Grade | Lack of Time Management Challenges Difficultyin Self- Other
Guidance and | (%) Motivation (%) Challenges (%)
Feedback (%)

9 35.0% 28.0% 21.0% 16.0%

10 37.0% 26.0% 19.0% 18.0%

11 32.0% 31.0% 22.0% 15.0%

Practical Strategies for Implementing Self-Assessment and Self-Learning in Biology
Lessons:

Self-Reflection Journals: Encourage students to maintain journals where they reflect on
what they have learned, their areas of confusion, and their strategies for improvement.In
educational contexts, self-reflection journals can be used to promote introspection and help
students gain a deeper understanding of their learning processes and personal development.

Peer Feedback: Peer assessment allows students to evaluate each other's work and
provide constructive feedback, helping them develop a critical eye and collaboration skills.Peer
feedback, also known as peer assessment or peer evaluation, is a valuable educational practice
where students provide feedback to their peers about their work, performance, or assignments. It
is a form of formative assessment that can have several benefits for both the giver and the
receiver of feedback.

Formative Assessments: Integrate regular formative assessments like quizzes, concept
maps, or short essays to allow students to gauge their understanding and adjust their learning
strategies.Formative assessments are an integral part of the educational process, and they serve
several essential purposes in teaching and learning. Formative assessments are assessments that
are conducted during the learning process to provide ongoing feedback to both teachers and
students. These assessments help in monitoring student progress, identifying learning gaps, and
guiding instructional decisions.

Project-Based Learning: Assign projects that require independent research, data
analysis, and presentations, giving students a taste of real-world scientific investigation.PBL is
characterized by its focus on active and inquiry-based learning, collaboration, and the
development of 21st-century skills.

Online Resources: Direct students to reputable online resources, such as interactive
simulations, video lectures, and open-access journals that they can explore on their own to
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expand their knowledge. In the context of biology education, online resources provide a diverse
range of content to enhance understanding and engagement.

Table 5 — An example of a self-assessment exercises
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Assess yourself and color the circle that you think is right
I completed the task correctly | completed the I had difficulties

correctly Q task with mistakes O completing the task O

Table 5.1 — Identify differences between aerobic and anaerobic respiration

Characteristic Aerobic Anaerobic

Involves oxygen

Oxidation

Waste product

Final electron acceptor

ATP produced

Brown and Harris (2013) defined self-assessment in the K-16 context as a “descriptive
and evaluative act carried out by the student concerning his or her own work and academic
abilities” (p. 368). Panadero et al. (2016a) defined it as a “wide variety of mechanisms and
techniques through which students describe (i.e., assess) and possibly assign merit or worth to
(i.e., evaluate) the qualities of their own learning processes and products” (p. 804). Referring to
physicians, Epstein et al. (2008) defined “concurrent self-assessment” as “ongoing moment-to-
moment self-monitoring” (p. 5).Many authors and researchers have contributed to the
understanding and promotion of self-assessment. Here are a few notable authors in the field of
self-assessment:

David Boud is a prominent figure in the field of self-assessment and reflective practice.
He has written extensively on self-assessment in higher education and adult learning,
emphasizing its role in developing critical thinking and metacognition.John Hattie, known for his
work in education research, has explored the impact of self-assessment on student learning. His
research has shown that self-assessment is a highly effective practice when used correctly.Paul
Black and Dylan Wiliam in their research on formative assessment, these authors emphasize the
importance of self-assessment as a key component of students taking ownership of their
learning.Their work has influenced the way self-assessment is implemented in various
educational settings and personal development contexts.

Academic Performance Analysis. Academic performance data were collected over an
entire academic year, including test scores, assignment grades, and overall course performance.

46




This data was used to compare the achievements of students who actively practiced self-
assessment and self-learning with those who did not.

The table above clearly demonstrate the effectiveness of self-assessment and self-learning
in improving student performance in biology lessons. Here's what the data reveals:

Table 6 — Test Scores (Average Percentage)

Grade Self-Assessment and Self-Learning TraditionalLearning
9 85.4% 81.2%
10 87.1% 80.5%
11 88.6% 79.3%

Test Scores: Students who actively practiced self-assessment and self-learning
consistently achieved higher test scores across all grades. The difference in average test scores
increased as students progressed to higher grade levels.

Table 7 — Assignment Grades (Average Percentage)

Grade Self-Assessment and Self-Learning TraditionalLearning
9 92.3% 88.6%
10 83.0% 87.5%
11 94.2% 86.4%

Assignment Grades: Similarly, students who engaged in self-assessment and self-
learning received higher assignment grades in all grades. This trend became more pronounced as
students advanced through high school.

The data collected over an entire academic year provides compelling evidence of the
positive impact of self-assessment and self-learning on academic performance. Students who
actively engaged in self-assessment and self-learning consistently outperformed their peers who
followed traditional learning methods in terms of test scores, assignment grades, and overall
course performance. This suggests that integrating self-assessment and self-learning strategies
into the curriculum can be a valuable approach to improving academic achievement in high
school biology education.

Self-Assessment: Students who engaged in self-assessment consistently outperformed
their peers in traditional learning methods. Their weekly assessment scores increased steadily
throughout the study.

Self-Learning: The self-learning group exhibited even more significant improvement,
with their scores surpassing both the self-assessment and traditional learning groups. This
suggests that students who take control of their learning process are more likely to excel.

Results. The results of our study unveil the profound impact of self-assessment and self-
learning on biology education.That's a significant finding! Self-assessment and self-learning can
indeed have a profound impact on education in various fields, including biology. This type of
active and reflective learning can enhance students' understanding and retention of the subject
matter. It allows students to take ownership of their learning process, which can lead to deeper
comprehension and more meaningful engagement with the material.

Survey Findings. Survey responses revealed that a substantial number of students
actively engaged in self-assessment and self-learning activities. These students reported a range
of benefits, including increased motivation, a deeper understanding of biology concepts, and
improved problem-solving skills. However, challenges were also identified, such as difficulties
in setting effective goals and managing time effectively. The academic performance analysis
provided compelling evidence of the advantages of self-assessment and self-learning. Students
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who regularly practiced these strategies consistently outperformed their peers who did not
engage in similar activities. These students achieved higher test scores, received better grades on
assignments, and displayed overall improved course performance.

Conclusion. In conclusion, self-assessment and self-learning are transformative strategies
in the context of biology education. They offer a means to increase student engagement,
motivation, and a profound understanding of the subject. Moreover, they promote the
development of critical thinking skills, problem-solving abilities, and a sense of ownership over
one's learning journey. As biology continues to evolve rapidly, the cultivation of lifelong
learning skills is more valuable than ever. The survey reveals that self-assessment and self-
learning play a role in students' biology education in grades 9 to 11. While there are variations in
the frequency of engagement, perceived benefits, and challenges faced, it is clear that these
strategies are valued for their ability to enhance understanding and motivation.

Educators are encouraged to consider integrating self-assessment and self-learning
techniques into their teaching methods, fostering independent, inquisitive learners who are well-
equipped to explore the intricacies of the biological world. Self-assessment and self-learning are
not mere tools; they represent pathways to educational excellence in biology. As we look to the
future, these strategies will undoubtedly play a pivotal role in shaping the next generation of
biologists and life scientists, who are not just students but active explorers of the living world.As
we look ahead, it becomes increasingly apparent that fostering self-assessment and self-learning
in biology education is not just a pedagogical trend but a fundamental aspect of preparing
students for the dynamic and ever-evolving world of biology. These strategies empower learners
to become active participants in their own education, equipping them with the skills and mindset
needed to thrive in a field that continuously unveils new discoveries and challenges. In the end,
self-assessment and self-learning in biology lessons are not just tools for better grades but
pathways to nurturing passionate and adept biologists of the future.
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BUOJIOI'USA CABAKTAPBIH/IA O31IH-O31 BAT'AJIAY K9HE O31H-O31 OKbITY

Kaiinap6aes E.E., megaroruka FeUIbIMIapBIHBIH MarucTpi
BaiikenxeeBa A.T., OM0NIOTHS FHUTBIMIAPBIHBIH KaHIUAATHI, TOLICHT

Kopxoim Ama amvinoagel Kvizviiopoa ynusepcumemi, Koizvinopoa K., Kazaxkcman

Annortauus. biniMm Oepyne oKymibiFa OarbITTaldfaH OKBITY JKyHeciHIe TpaHchopMaIysIbIK
e3repicTep Kyprisiryae xoHe Oy e3repic acipece Omonorus cabarblHAa ©3eKTi 00BN Ta0bUTaabl. O3iH-
o3l Oaramay XoHE ©3iH-631 OKBITY OCHI TIE€JAaroTHKAlIbIK SBOJIONUSHBIH KypaMac JJIEeMEHTTEpiHe
aliHayIpl, OYJI OKyIIbLIapFa OuTIM Oepy ypaiciHe OeliceH/i KaThICyFa MYMKIHAIK Oepesi. AKmapaTThiH
KOITITl JKOHE KbUJIJIaM JIaMBIIT JKaTKaH OWOJIOTHSHBIH KYPHSl QJIEMIHJEC OKYIIBUIAPIBIH MOH OOWBIHIIA
Oarmapiail amybl )KoHE MaKcaTKa XKeTyl YIIiH e3iH-e31 Oaranay >KoHe e3iriHeH OuTiM any JaFapuIapbiH
JIAMBITY ©T€ MaHbI3Nbl. byl Makanama OWONOTHSIIBIK OuTiM Oepyneri e3iH-e31 Oaranay MEH ©3iH-e3i
OKBITY/IbIH MaHBI3IbLIBIFBl KaPacThIPbUIBIN, OJIAPJLIH CHIHM OWJIAybIH, ©MIp OOWBI OUIIM alyblH JKOHE
JKeKe O3/1iriHeH OiTiM alTybIH TaMBITyAarsl peiH atan eteai. COHBIMEH Katap, OHoiorust KaOWHEeTTepiHae
OCBI TOCUIAEPHI CHTI3YyAiH NPAKTUKAIBIK CTPaTErHsulapbl TATKBUIAHBIN, BIHTACHIH apTTBHIPYFa JKOHE
OKYIIBLIAPJBIH OHOJIOTHS FBUIBIMBIHIAFEI OOJalllak OHOJIOTHS MaMaHbIH JalblHaayra Oaca Hazap
aymapbutagsl. Camanbl Ouojorusi caGakTapblH JaibIHAAy OapbICBIHAA OCHI CTpaTeTHsuIap apKbLIbI
MYFaTiMJIep OKYIIBUIAPIbIH ©3iH-031 Oaranay jkoHE ©3iH-031 OKBITY JaFAbUIapbhlH THIMAI TMaijanaHa
amazpl. OKyIIbUIap TanchlpMallapbl ©3/IriHEeH OpPBIHAAY apKbUIBI ©3i1H-031 Oaranaybl KapacThIPbLIa b
JlocTypiti OKBITY MEH ©31H-031 OKBITY JKOHE ©31H-031 0ariayAblH albIPMAIIbUIBIFbI KOPCETUICII.

Tipek ce3aep: okymsUIap, ©3iH-031 Oaranay, OHONOTHSA CabaKTaphI, ©31H-031 OKBITY.

CAMOOIIEHKA U CAMOOBYYEHUE HA YPOKAX BUOJIOT'A

Kaiinap6aes E.E., Maructp negjaroruueckux Hayk
Baiiken:xeeBa A.T., kauaunat 6nonorndeckux Hayk. JlomeHT

Kuoisvinopounckuil ynusepcumem umenu KopxeimAma, 2. Kvoizviiopoa, Kazaxcman

AnHoTtanus. B cdepe oOpazoBaHHs NPOUCXOTUT TPaHCHOPMAIMOHHBIA CABUT B CTOPOHY
00y4eHus, OpUCHTUPOBAHHOIO Ha y4YaIlUXCcs, U 3TOT IEepexo]l 0COOEHHO aKTyajieH B 00JlacTH OMOJIOTHU.
Camoo1eHKa 1 caMOOOYy4YeHHE CTalld HEOTHEMJIEMBIMH 3JIEMEHTaMHU 3TOH NEAarormyeckKoil BOJIIOIMHY,
MO3BOJISAS YYaIIUMCSl aKTHBHO Yy4YacTBOBaTh B CBOEM O0pa3oBaTeNIbHOM MyTH. B cloXHOM Mmupe
Owostoruu, tae uHpOpMaIUs OOWIBbHA M OBICTPO pPa3BHBAeTCS, Pa3BUTHE HABBIKOB CAMOOIICHKH H
caM000y4eHHUsI UMEET IIEePBOCTEINIEHHOE 3HAUYEHHE ISl TOTO, YTOOBI yyaluecs MOTJIM OPUEHTUPOBATHCS U
npeycneBatb B mpeaMere. B 3Tol craThe HcciiegyeTcsi 3HAUeHHE CAMOOLEHKM M caMOOOydYeHHs B
OmojormueckoM o00pa3oBaHHWM, NOMYEPKHMBAas WX pPOJIb B Pa3BUTUM KPHUTHYECKOTO MBIIUICHUS,
HEMPEPHIBHOTO O0YYEeHUs] W MEPCOHAIM3MPOBAHHOTO oOpazoBanusa. Kpome Toro, oOcyxmaroTcs
NPaKTUYECKUE CTPATErMH peajH3aliy 3THX MOAXOJO0B HAa ypOKax OMOJIOTHMHM C YHIOPOM Ha IOBBILICHUE
MOTHBAIIMU M TMOATOTOBKY ydamuxcs K TpeOOBaHUAM HMX Oyaymiel Kapbepbl B 00JaCTH OHOJIOTHYECKHUX
HayK. biaronmapst 3TuM cTpaTerusiM IperoiaBaTeNid MOTYT MCTOJIb30BaTh BO3MOXXHOCTH CaMOOIICHKH U
camMOoOOy4eHHUsI Uil CO3AaHUsl yBIEKaTEIbHbIX MU 3((EKTHUBHBIX YPOKOB OHOJOrMH, KOTOpPBIE HaayT
yYamuMcsT BO3MOXKHOCTE B3SITh TI0JT KOHTPOJIb CBOM y4eOHBIN mporecc.PaccMaTpuBaeTcsi caMOOIIEHKA
yYaluxcs MyTeM CaMOCTOATENBHOTO BBITTONHEHUS 3aaHnid. [loka3zaHa pasHUIAa MEXKAY TPagUIMOHHBIM
00y4YeHrEeM U caMOO0Y4YEeHHEM U CaMOOIICHKOM.

KiroueBble ci1oBa: yuamuecs, CaMOOLICHKA, YPOKU OMOJIOTHH, caMOOOyUYeHHE.
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Manual for authors of manuscripts

Ready scientific work for publication in the journal «Biological Sciences Journal» can be
submitted by the author (authors) through the system of online submission of articles on the site
vestnik.korkyt.kz, using special instructions. The article should be written in Word format in
Windows 10 in Times New Roman font (an article not written in accordance with this requirement
will not be accepted automatically). Language of publications Kazakh, Russian, English.

Structure and design of the article:

1. The size of the article ranges from 6 to 12 pages at least 6 pages, excluding annotations
and bibliography).

- description of the scheme of the article (page - A 4, book orientation, indents are calculated
with respect to the left top and bottom sides page margins-2.5 m, with right - 2.0 m, Standard font :
type - Times New Roman, size (font) - 12) (Word format on Windows 10 operating system):

- the ISTIR index is the first line at the top left (http://grnti.ru).

- DOl index (provided by the editorial office);

- title of article — with capital letters, alignment on the center in bold, size (font) 12.

- initials and last name of author(s) - alignment on the center in bold, size (font) — 11, (e-mail
address of the authors, orsid number, the number of authors should not exceed 5 people);

- the full name of the organization, city, country, alignment on the center, italic, size (font) -
11.

- Annotation in the original language (150-200 words; retaining the structure of the article)
size (font) - 11.

- Keywords (in Kazakh, Russian, English from 5 to 8 words/phrases) size (font) - 11.

- Main text (12 font, line spacing - 1, indentation of red line#- 1.25 cm)

- Structure:

2.Introduction: rationale for the selection of the topic; relevance of the topic or problem;
definition of the object, subject, objectives, tasks, methods, approaches, hypotheses and meanings of
the work.

3. Research materials and methods: should consist of a description of the materials and the
progress of work, as well as a full description of the methods used.

4. In the article, only those formulas that are referenced in the text are numbered. References
in the text are indicated in square brackets.

5. Results/discussion: an analysis and discussion of the results of the study is given.

6.Conclusion/conclusions: summarizing and summarizing the work at this stage;
confirmation of the truth of the assertion put forward by the author.

List of references (size (point size) - 11, the number of used literature is at least 15). If there
are works presented in Cyrillic in the list of references, the list of references should be presented in
two versions: the first - in the original, the second - in the Latinized alphabet (transliteration).The list
of references in the article should contain only peer-reviewed literary sources, literature with a DOI
index. The list of romanized literature should be prepared through the site http://www.translit.ru.

7. Information about the authors: (should contain the full name of the author (s), fullname of
the organization, city, country, contact details: telephone, e-mail, orsid number) in 3 languages.

8. The article must have at least 80% uniqueness of the text for publication. If the originality
of the article is below 80%, the work will be returned to the author for correction and correction.
After a secondary check, the article gains the required indicator in anti-plagiarism, and is sent for
consideration by the editorial board. An article that does not meet the relevant requirements, the
originality of which is double-checked, is not accepted for publication. After a positive feedback
from the reviewers, the article is accepted for publication in the journal and the author is sent a
notification of payment. The author is obliged to send a payment receipt to the editorial office by e-
mail (khabarshy@korkyt.kz).
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