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Arposkosorus

Arpo3koJ10rust

Agroecology

ITonai urepyain MakcaThbl: MariCTPAHTTAPIBIH [IEHO3IAP IbIH KaJIIbI KYHECIHIIETT XKOHE
XKamel Onocdepanarsl aybul NIAPYaAIIBUIBIFEI SKOKYHETIePiHiH KbI3MET €Ty 3aHIbUIBIKTaphl MEH
epeKIIeTiKTepl, aybll MIapyallbUIbIFBIHBIH SKOJIOTHUIBIK MpobiaemManapbl Typalibl TYCIHIKTEPIiH,
TEOPUSIIBIK ~ OUTIMICpiH, TPAKTUKAIBIK  JaFabulapbl  MEH  JIaFIbUIAPBIH  JTAMBITYFa
OarpITTasIFaH.MarucTpantrap Oyl TIOH NICHOCpIHAE arpodKOKyHeJaep JKOHE —OJIapIIbIH
TEXHOTEHE3 KaFJalbIHIarbl KbI3MET €TYiHIH CaHJABIK IMapaMeTpiepiH; TOIbIpaK-OMOTHKAJIBIK
kemieHHiH (TBK) cumarramachiH; aybul IIapyalibUIBIFBIHBIH SKOJIOTHSUIBIK TpoOJIeMaiapbiH
JKOHE DJKOJIOTHSIJIBIK JKOHE pecypc YHEMIIEY TEXHOJOTHUSIIAPBIHBIH HETI3rl  OaFbITTapbiH
Oaranay/bl OKBIIN YiipeHeTiH O00mabl.

IMonai oKBITY HITHKeciHZe OidiM aJymIbl: FBUIBIMH 3€pTTEYIiH MOCEJeNepiH,
MIHIETTEpl MEH OICTepiH TYXKbIpbIMIAy, Oakpuiay, ToxipuOe, SMIHMPUKAIBIK AEepPEKTEpIl
FBUIBIMU TQJIJIAy HETI31HJIE )KaHa MIbIHAWG! (aKTUIep i any, FRUIBIMU eHOeKTepre pedepar xacay,
QJEMIIK FBUIBIM MEH OHIIPICTIK KbI3METTE >KWHAKTAJIFaH MAIIMETTEP/IIH aHaTUTHKAIBIK
HIOYJIapbIH JKacay, aJbIHFAaH HOTWXKENEPIl KOPBITY, KOPBITBIHIBLIAP MEH TMPAKTHKAIBIK
YCBIHBICTAP/IbI TYKBIPBIMIAY .

Henap AUCHUNUIMHBI: JUCHUIUIMHA HaNpaBlieHa HAa (OPMHUPOBAHHE y MArHMCTPAHTOB
NPE/CTAaBICHUS, TCOPETHUCCKUX 3HAHUM, MPAKTUYCCKHX YMCHHH W HABBIKOB O 3aKOHaxX W
0CcO0EHHOCTSIX (YHKIIMOHMPOBAHUS CEIBCKOXO3SHCTBEHHBIX SKOCHCTEM B OOIIEH cucreme
IICHO30B U Ouocdepe B 1eJI0M, IKOJIOTHUECKUX MPOOIIeMaxX CelIbCKOr0 X031iCTBA. MarucTpaHThI
U3ydaT arpod3KOCHCTEMBbI M KOJHMYECTBEHHBIC MapamMeTphl UX (YHKIIMOHUPOBAHHS B YCIOBHSX
TEXHOTEHE3a; XapaKTePUCTUKU MouyBeHHO-Onotnyeckoro komruiekca (I1BK); Hayuuthes
OLICHUBATh HKOJIOTUYECKHE TPOOIEMBbI CEIbCKOTO XO3SHCTBAa M OCHOBHBIX HAaIlPaBICHHUM
NPUPOFAOOXPAHHBIX U PECYPCOCOSPETAIONINX TEXHOIOTHUH.

B pe3yibTare M3yyeHus JMCHHMIIMHBI CTYAEHT J0JKeH: aHAJTM3UPOBATh CHTYAIHUIO,
CTaBHTH 3aJIa4M U MOJOUPATh METOJIbI HAYYHOT'O HUCCIICIOBAHUS, TIOJYYaTh HOBBIC JIOCTOBEPHBIC
dakThl Ha OCHOBE HAOJIOJCHUI, OIBITOB, HAYYHOTO aHAW3a SMIIMPUYCCKUX JIaHHBIX,
pedepupoBaTh Hay4HbIC TPY/IbI, COCTABIISATh AHATUTUYCCKHAE 0030Pbl HAKOIUICHHBIX CBEJICHUN B
MHUpPOBOW HAayKe€ M TPOHM3BOJCTBEHHOH IEATEIBHOCTH, 0000IIATh IMOJYyYCHHBIE PE3yJIbTATHI,
(OpMyIIHPOBAThH BHIBOJIBI M IPAKTUYECKUE PEKOMCHIAITHH.

The discipline is aimed at developing undergraduates' understanding, theoretical
knowledge, practical skills and abilities about the laws and features of the functioning of
agricultural ecosystems in the general system of cenoses and the biosphere as a whole, the
environmental problems of agriculture. Undergraduates will study agroecosystems and the
quantitative parameters of their functioning in the conditions of technogenesis; characteristics of
the soil-biotic complex (SBC); learn to assess the environmental problems of agriculture and the
main directions of environmental and resource-saving technologies.

As a result of studying the discipline, the student must: to analyse problems, formulate
tasks and methods of scientific research, to obtain new reliable facts on the basis of observations,
experiments, scientific analysis of empirical data, to refer scientific works, to make analytical
reviews of the accumulated information in the world science and production activities, to
summarize the results, to develop conclusions and practical recommendations.

Axa0a cyJjap aHaJu3i ’IHe 0J1ap/bl Ta3apTy
AHAJIN3 ¥ 0YHCTKA CTOYHBIX BOJ
Analysis and treatment of wastewater
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ITonHin MaKcaThl - MATUCTPAHTTAP/IBI CYy PECYPCTapBIH THIMII Nalilanany MEeH KOpFrayFa
yiipeTy: ochl canafarbl OTaHJIbIK >KOHE MIETENIIK FhUIBIM MEH TEXHHUKAHBIH Ka3ipri kKeTiCTIKTepl
HETI3iHAC TazapTy FUMapaTTapbIHBIH OapibIK KemeHiH o3 OeriHme xobamay. KypcTsiH
OarnapiamachlHIa CApKBIH/ABI CyJapAblH KYpaMbl MEH KaCHETTepi, Cy KoWMaJlapblHBbIH ©3/iriHeH
Ta3apTy MPOLECTEpl KOHE CAPKBIHIBI CyJlapAbl Cy KOWMalapblHa arbI3yIbIH PYKCAT €TUIreH
HOpMaJapbl, CapKbIHABI CYJIapIbl Ta3apTy >XKoHE TYHOAHBI OHJIEY OIICTEpi, TOPIAPIBIH, KYM
OaCTBIPFBIIITAP/IBIH, OACTANKBI TYHBIPFBIIITAPIBIH, OMOIOTHSIIBIK Ta3apTy KYpPbUIBICTAPBIHBIH,
CapKbIHABI CyJIapbl TOJBIK Ta3ajay, 3apapChi3JaHfblpy KOHCTPYKLUSUIAPI MEH ecenTey
o/icTepiH 3epTTey OOMBIHIIA MaTePHAIIbI XKYHeNl TypAe OastHIay KapacThIPbUIFaH.

ITonai okbITY HOTH:KeCiHAe OLTIM anMymIbl: aFbIHIBI CyNapAbl THIMAI Maianany kKoHe
Ta3apTy MICTEepiH OiNe/i; aFbIHABI CYJapAbl Ta3apTy KYHENepiHiH KYPBUIBIMBI MEH JKEKEJIeTeH
9JIEMEHTTEPIHIH TYpJIEpiH; HOPMATHUBTIK, aHBIKTAMAIbIK, FBUIBIMH JKOHE TEXHUKAJIBIK
onebuerTepai KOJNAAHYIbl; CAHUTAPIBIK, AKOJOTHSUIBIK JKOHE TEXHUKAIBIK-YKOHOMHUKAIBIK
TaJanTapAbpl €CKepe OTBHIPBIN, CYIbl Ta3apTy JKOHE arblHABI CyJapAbl Ta3apTy YIIiH
TEXHOJIOTHSUIBIK CXeMajlap MEH KYPBUIBICTAp.Ibl TaHJAY bl HETi3/1ey/i; KOpPIIaFaH OPTaHbI JKOHE
CyZbl YHEMICYIiH KaXKEeTTi IIapajapblH KAMTaMachl3 €Ty JaFbUIapbIH UTEPE/i.

Hegb AUCHMIVIMHBI - HAyYUTh MAaruCTPAaHTOB PAIMOHAIFHOMY HCIOJIB30BAHUIO W
OXpaHe BOAHBIX PECYPCOB: CaMOCTOSITEIBHOMY NMPOCKTUPOBAHUIO BCETO KOMILJIEKCAa OYMCTHBIX
COOpY)KeHHI Ha 0a3e COBPEMEHHBIX JIOCTMKCHHH OTEUECTBEHHOW M 3apyOe)KHOW HAYKH W
TEXHHKH B 3TOH obusactu. IIporpammoii Kypca mpeaycMOTPEHO IOCIEIOBATEIFHOE H3JI0KCHNE
Marepuaja Mo COCTaBy M CBOWCTBAM CTOYHBIX BOJ, IMPOIECCaM CAMOOYHWIICHHUS BOJOEMOB U
JONYCTHMBIM HOPMaM CITyCKa CTOYHBIX BOJ B BOJOEMBI, METOJaM OYUCTKH CTOYHBIX BOJ U
00paboTKM OcajKa, W3yYEHHIO KOHCTPYKIIMA M METOJOB pacyera pEHIETOK, IECKOJOBOK,
HEPBUYHBIX OTCTOMHUKOB, COOPY)KEHHH OMOJOrMYeCKOW OYHMCTKH, HOOYHCTKH CTOYHBIX BO[,
00e33apaxuBaHMUs.

B pe3yabrate u3ydeHusl JUCUUILIMHBI CTYJIEHT OyJIeT: 3HAaTh METO/bl BOJOIIOATOTOBKU
¥ OYMCTKU CTOYHBIX BOJI; THITBI COOPYKEHHUU U OTAEIHHBIX HIIEMEHTOB CHCTEM OYMCTKH CTOYHBIX
BOJ ¥ BOJOOYHMCTHBIX KOMILUIEKCOB; YMETh IOJIb30BATHCSI HOPMATUBHOM, CIIPABOYHON, HAyYHO-
TEXHUYECKOH JINTepaTypoii; 000CHOBBIBATh BHIOOP TEXHOJIOTMYECKHX CXEM U COOPYKEHHH IS
BOJIOTIOJITOTOBKM M OYUCTKH CTOYHBIX BOJ C YYETOM CaHHTapHBIX, NPHPOIOOXPAHHBIX H
TEXHUKO-)KOHOMHYECKUX TpeOOBaHWil, BJIaJeTh HABBIKAMU OOECIIEYCHUsT HEOOXOIMMBIX
HPUPOJTHO- U BOAOOXPAHHBIX MEPOTIPHUSTHH.

The purpose of the discipline is to teach undergraduates the rational use and protection
of water resources: independent design of the entire complex of treatment facilities on the basis
of modern achievements of domestic and foreign science and technology in this area. The
program of the course provides a consistent presentation of the material on the composition and
properties of wastewater, the processes of self-purification of water bodies and acceptable
standards of wastewater discharge into water bodies, methods of wastewater treatment and
sludge treatment, the study of designs and methods of calculation of gratings, sand traps, primary
sedimentation tanks, biological treatment facilities, wastewater treatment, disinfection.

As a result of studying the discipline, the student will know the methods of water
treatment and wastewater treatment; types of structures and individual elements of wastewater
treatment systems and water treatment systems; be able to use regulatory, reference, scientific
and technical literature; substantiate the choice of technological schemes and facilities for water
treatment and wastewater treatment, taking into account sanitary, environmental and technical
and economic requirements; have the skills to ensure the necessary environmental and water
conservation measures.

buoreorpagusinbig 03eKTi Macesesepi
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AKTyaJIbHbIe IP00JieMbl Onoreorpaduu

Actual problems of biogeography

Kypcrbin MakcaTsl - Ouoreorpaduu jxoHe 3KOJOTHSHBIH MpoOiieMaiapbl jKoHE Kazipri
Ke3JIeTi 1aMy OarbITTaphbl Typalibl TEOPUSUIBIK OuTiM Oepy. [1IoHi oKy GapbhIChIHAa MarucTpaHTTap
ounoctepana, dpopana xone (payHama Tipi KyHeIepaiH Tapaly 3aHIBUIBIKTAPhl, KOHTHHEHTTED,
OMOQWIMSIIBIK ~ TATIIAIBIKTap,  KYPJBIKTAp MEH  MYXHTTapiblH  Ouoreorpadukaibk
ayJIaHJacThIpy epeKHIeNiKTepi Typainsl OuTiM  ajmaabl, COHBIMEH Karap OwuochepaHbiH
TePPUTOPHUSIBIK TU(PGEPCHITNAIIUACHIHBIH OPTYPJIl JCHrenepinae OnoreorpadusblK JKOHE
OKOJIOTHSUIBIK  3€PTTEYJIEpiH 3aMaHayd oOICTEepiH KOJNJAHYABIH MPAaKTHKAJBIK CalachlHAa
OarapiiaHaJibl.

OKBITY HOTHIKeCiH/e MAruCTpaHT: TUTAHETAHBIH OCIMIIKTEp MEH j>KaHyapiiap QJIEMiHiH
KEHICTIKTIK YHBIMAACTBIPBUTYBIHBIH HET13T1 3aHIbUIBIKTAPbIH OiNie/1l; apeaniap/IblH IIeKapachlH,
ONapblH KYpPBUIBIMBI MEH JMHAMHUKACBIH AaHBIKTAyJarbl oOpTa (DaKTOPIAPBIHBIH POIiH;
OuoreorpadusbK  ayAaHOACTBIPYIABIH ~ NPUHLUNTEPI  MEH  MIHAETTEpiH, 9p  Typil
OouoreorpadusnblK  aiMakTapAblH HETi3ri CHIAaTTaMaiapbl MEH epeKIIemiKTepi Oinemi.
buoreorpadus canachlHIaFbl TEOPUSIIBIK JKOHE IMPAKTUKAIBIK MOCENeNepal JIoNeiai Typae
TIKBUIAW  amajpl; 3€pTTEY  KOHE  OKOJIOTHSUIBIK-TAOMFATTBl  KOpFay  KYMBICTapbIH
YABIMIACTBIPAIBI KOHE KYpri3eli; TaOMFU OHMOTEOICHO3/1ap/ibl, KE3 KEITCH TaKCOHOMHMSIIBIK
neHreineri nanmmadTTapasl aHbBIKTall ananel. buoreorpadusiblk 3epTTEyNepaiH 3aMaHayH
QICTEPIH J)KOHE OMOTeOrpaUsIBIK FEUIBIMU TUII MEHTEPE/I.

Leas Kypca - BOOPYXHTh MaruCTpaHTOB TEOPETUYECKMMHU 3HAHHMSIMA 00 aKTyaJbHBIX
npoOjeMax W COBPEMEHHBIX HAIpaBICHHUSIX pa3BUTHs Ouoreorpadum um skojoruu. B xome
U3yUYCHHS JUCIUIUTMHBI MAarHCTPAHTHI TOIYYAIOT 3HAHUS O 3aKOHOMEPHOCTSAX PACIPOCTPAHECHUS
JKUBBIX cucTeM B Ouocdepe, ¢mope u dayHe pa3auuHbiX OHWOMOB, KOHTHHEHTOB,
OMOMINIECKHUX IAPCTB, 0COOEHHOCTIX Ororeorpaduyeckoro palOHUPOBAHUS CYIIM U OKEAHOB,
TaKXe MPOBOJUTCS OPUEHTAIMs B MPAKTUYECKOH cdepe MpUMEHEHUs] COBPEMEHHBIX METOJIOB
OounoreorpauyecKixX M SKOJIOTMYECKHX HMCCICIOBAHUN HAa Pa3HBIX YPOBHIX TEPPUTOPUAIBHOM
nuddepennmanm 6uochepsl.

B pe3yabTaTe 00y4yeHHs CTY/IEHT 3HA€T OCHOBHBIC 3aKOHOMEPHOCTH IPOCTPAHCTBEHHON
OpraHu3aliil PACTUTEIBHOCTH M JKMBOTHOIO MHpA IUIAHETHI, POJIb (AaKTOPOB CpEIbl B
ONpENeICHUH TPAaHUI] apeajoB, WX CTPYKTYphl H JAWHAMUK{; TPUHIWIBI W 3a/a4d
ouoreorpauueckoro paiiOHUPOBAHMS, OCHOBHBIC XapaKTEPUCTUKU M OTIHMYUTEIHHBIC YCPTHI
pa3MyHBIX OMOreorpagpuyecKux PeruoHOB. YMEET J0Ka3aTelbHO 00CYXAaTh TEOPETUIECKUE H
npakTH4Yeckue mpoodiieMbl B o0iactu Ouoreorpaduu; OpPraHU30BBIBATH UM IPOBOIMTH
UCCIIEIOBATEIbCKYI0O M DKOJOTO-IPUPOAOOXPAaHHYI0 paboTy; ONpeAeNsiTh B €CTECTBEHHOU
npupoze OWOTreoleHO3bl, JaHamadThl JII0O0Or0 TaKCOHOMHYECKOro ypoBHs. Biageer
COBPEMEHHBIMH METOJIaMH  OHOreorpaguuecKux HCClIeNOoBaHUNd ©  Ouoreorpaduyeckum
HAYYHBIM SI3BIKOM.

The aim of the course is to equip undergraduates with theoretical knowledge about
current problems and modern trends in the development of biogeography and ecology. During
the study of the discipline undergraduates gain knowledge about the laws of distribution of living
systems in the biosphere, flora and fauna of various biomes, continents, biophilic kingdoms,
features of biogeographic zoning of land and oceans, also conducted orientation in the practical
application of modern methods of biogeographic and environmental research at different levels
of territorial differentiation of the biosphere.

As a result of training, the student knows the basic laws of the spatial organization of
vegetation and fauna of the planet; the role of environmental factors in determining the
boundaries of habitats, their structure and dynamics; principles and objectives of biogeographic
zoning; main characteristics and distinctive features of different biogeographic regions. Able to
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discuss evidence-based theoretical and practical problems in the field of biogeography; to
organize and conduct research and environmental work; to determine the natural nature of
biogeocenoses, landscapes of any taxonomic level. Speaks modern methods of biogeographic
research and biogeographic scientific language

BuoanyaHTYpJIisIiKTI caKkTay ’KOHe KOPUIAFaH OPTAHbI KOpray

CoxpaneHnne 0MOpa3HOOOpPa3us U 3aLUTA OKPYIKaIOLIeil cpebl

Biodiversity conservation and environmental protection

ITonai MeHrepy MakcaTbl — OMOQTYaHTYPIIUTIKTI 3epTTeyAeri 0a3anblK KOHLEHIIHsIIAp
Typajbl TEOPHSUIBIK OUTIM JKOHE OHBI cakTay OOMBIHIIA MPAKTUKAIBIK JaFabuIap,
JTYHUETAHBIMJIBIK KO3KapacTap/bl KAJIBINTACTHIPY. JKep Typaisl FRUIBIMAAPABIH KEH CHEKTpPiH/e
OMOaTyaHTYPIUIIKTI 3epAeNeyaiH >KYHeNmiK TOcili, SKOJOTHUIBIK MOHUTOPUHT callaChlHIA ic
KY3iHIE KOoJmaHy YuiiH OuocdepaHbl  YHBIMIACTBIPYIBIH  OPTYPdl  JCHTeiepine
OMoayaHTYpPIILUIIKTI Talngay *oHe Oaranay ofiCTepiH MEHTepy, OHbI KaIIMblHA KeATIPYAiH HETi3r1
CTpaTETHsIIapbIH €CKEPE OTHIPHII, OMOIOTHSIIBIK OPTYPIILIIKTI CaKTay, KayilCi3MiKTi KaMTaMachl3
€Ty JKOHE aJlaMHBIH TaOWFU OpTaMEH J>KOHE KOFaMMEH TYpakKThl e3apa KapbIM-KaThIHACHIH
KamTamachl3 ery. Kemeci TakpIppIITap KapacThIphUIAAbl: OHOATYaHTYPJIUIKTIH KYHeIiK
TYKBIPBIMIAMachl, OpPraHU3MICPAiH TaKCOHOMHKAIBIK JKOHE THIOJOTHSUIBIK —OPTYPIILIIri,
OMOaTyaHTYPJIUTIKTI KaJBIITACTBIPy (hakTopiapel, OMOaTyaHTYpJIUTIKTI Oaranay omicrepi,
OHMOaTyaHTYPIILIIKTI MOHUTOPUHTLICY KOHE OHBI CaKTay Maceselnepi.

OkKbITY HOTHiKeciHAe OuriM amymsl  Ouocdepanbl  YHBIMAACTBIPYABIH  SPTYPIIi
NeHrennepinae  OMOadyaHTYpJIUIIKTI  Tanjgay OKkoHe — Oarajmay — OMICTEpiH  MEHTrepeni;
KaybIM/IACTHIKTAD MEH JKEPriUTiKTI ayMaKTapJblH OHOAIyaHTYPJIUIIK ACHIeHiH Oaraiay/bIH
MPAKTUKAIBIK MIHAETTEPiH IIemie/l >KOHE TaOWFATThl NMaifanaHyJblH OpPTYpJl KylelepiMeH
OalaHpICTBl  OMOANYaHTYPJUTIKTIH e3repy OoJpKamaapblH —Kypailapl; Kasipri 3aMaHfbl
KOMITBIOTEPIIIK OarqapiiamMaiap/bl Naianana OTBIPHII, JajalblK MaTepualbl OHJICYAIH Ka3ipri
3aMaHFbI 9IICTEPiH, KAl TEOPHSIIBIK aMaJIJApMEH JKOHE TYPIIIUTIK, TYP KOHE TAKCOHOMHSIIBIK
alyaHAbUIBIKTBI OaranayAblH MPAKTUKAIBIK SICTEpIH MEHIepreH; JKEpriuliKTI aymMaKTaplarbl
OCIMJIIK KOFaMJIaCTBHIKTapbl MEH aHyapiap TYPFBIHAAPBIHBIH OHOSPTYPIIUIriH Oaranay/bIH
NPaKTHKAJIBIK JaFIbUIAPbIH KOJIAaHA aTajbl.

Legn ocBoeHHS] AMCHUIUIMHBI — TIOJIyYE€HHE TEOPETHUYECKHX 3HAHWA O 0a30BbIX
KOHLETIUAX B U3yUYECHHH OMOpPa3HOOOpa3us U MPAKTHYECKUX HABBHIKOB B 00JIACTH MPOOIEM €ro
coXpaHeHHs, (OPMHUPOBAHHE MHPOBO33PEHUYECKUX TMPEICTABICHUH W, TPEXKIE BCETO,
CHCTEMHOTO TIO/IXOAa K M3YYEHHIO OMOpasHOOOpasus Kak IIUPOKOrO CHEKTpa AMCLUILIMH B
Haykax O 3emJie, OBJIAJCHHE METOJaMH aHAIW3a W OICHKH OMOpa3sHOOOpas3wsi Ha pa3IMYHBIX
YPOBHSIX OpraHu3anuu Ouocgeps! [UIs MPaKTHYECKOTO0 IPUMEHEHHS B 00JIACTH SKOJIOTHYECKOTO
MOHHUTOPHHTA, COXPAaHEHHUS OMOJIIOTUYECKOTO Pa3HOOOpas3us ¢ y4eTOM OCHOBHBIX CTpaTEeTHil ero
BOCCTAHOBJICHHUS, OOecneueHHss Oe30MacHOCTH M YCTOHYMBOTO B3aUMOJCHCTBHS YEJOBEKa C
NPUPOIHON cpenoil u odmecTBOM. PaccmaTpuBaroTCst cienyrolmune TeMbl: CHCTEMHAsE KOHIETIIIHS
Onopa3zHo00pa3usi, TAKCOHOMUYECKOE M THIIOJIOTMYECKOE pasHOOOpa3ue OpraHu3MOB, (aKTOPEI
dopmupoBaHuss  OMOpa3sHOOOpa3Ws, METOAbI OIEHKH OHOpazHOOOpas3Ws, MOHHTOPUHT
Omopa3zHO0Opa3us U MPOOJIEMBI €r0 COXPAHCHHUS.

B pe3yabTraTre 00yuyeHHsi OOydJaIOUIMiiCS BIAJeeT METOJAMH AaHAJIM3a W OLEHKHU
O0nopa3HoOOpa3nsi Ha Pa3IMYHBIX YPOBHSIX OpPraHM3alUU OHMOCQEpHI; pelraeT NpaKTUYeCKHue
3aJla4y OLIEHKH YPOBHS OMOpa3HOOOpas3usi COOOIIECTB U JIOKATBHBIX TEPPUTOPHHA U COCTABIISET
IIPOTHO3BI M3MEHEHUSI OMOPAa3HOOOPa3Hsl B CBS3H C Pa3HBIMH CHCTEMaMH MPUPOJIONOIB30BAHHUS;
BJIaZICET COBPEMEHHBIMH METOJaMH OOpabOTKH IIOJIEBOrO MaTepHaja C HCIOJIb30BaHUEM
COBPEMEHHBIX  KOMIIBIOTEPHBIX MpOrpamMM, C  OOLIETEOPETHYECKUMH  IOAXOJaMH U
NPaKTHYECKUMH METO/aMH  OLIEHKM BHYTPHBUIOBOIO, BHIOBOTO M TAaKCOHOMHYECKOTO
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pa3HooOpa3usi; MCIONB3yeT MPAKTUYECKHE HABBIKM OIEHKH OHMOpa3zHOOOpas3usi pacTUTENbHBIX
COOOIIECTB U JKUBOTHOTO HACEJICHUS JIOKATBHBIX TEPPUTOPHH.

Objectives of the discipline — obtaining theoretical knowledge of basic concepts in the
study of biodiversity and practical skills in the field of its conservation, the formation of
worldview and, above all, a systematic approach to the study of biodiversity as a wide range of
disciplines in the earth Sciences, mastering the methods of analysis and assessment of
biodiversity at various levels of the biosphere for practical application in the field of
environmental monitoring, conservation of biological diversity, taking into account the main
strategies for its restoration, ensuring safety and sustainable human interaction with the natural
environment and society. The following topics are considered: the system concept of biodiversity,
taxonomic and typological diversity of organisms, factors of biodiversity formation, methods of
biodiversity assessment, biodiversity monitoring and conservation problems.

As a result of training the student will know methods of the analysis and an estimation
of biodiversity at various levels of the organization of biosphere; solves practical problems of an
estimation of level of biodiversity of communities and local territories and makes forecasts of
change of biodiversity in connection with different systems of nature management; owns modern
methods of processing of field material with the use of modern computer programs, with General
theoretical approaches and practical methods of assessment of intraspecific, species and
taxonomic diversity; uses practical skills of assessment of biodiversity of plant communities and
animal population of local territories.

7KekesiereHn 3jieMeHTTEPAIH OMOTeOXMMHUSCHI

Buoreoxumus oTaeJbHBIX 3JIEMEHTOB

Biogeochemistry of individual elements

KypceThiH MakcaThl - MarucTpaHTTapAbl OWOTCOXHMHS CAIACHIHIAFBI TCOPHSIIBIK
OUTIMIH JKeTUIAIpYy, KONAaHOaabl SKOJOTHSUIBIK €CeNTepil IIenly YIIH OHOreOXHUMHUSIIBIK
3epTTeYJIepiH  TPHUHIUINTEPIMEH TaHBICTBIpY. Kemeci  TakpIppIliTap  KapacThIPHUIAIbL:
OMOTCOXUMUSIHBIH FBUIBIM PETiHIE Taijga 0oy Tapuxbl. backa FhUIBIMIapMEH OaiiIaHBICHI.
broreoxuMusSHBIH MIHIETTEpI MEH Heri3ri KoHIemmusuiapel. Tipi 3ar jkoHe Owmocdepa
KOHIenIuschl. buocdepa Typanbl UIIMHIH TEOXUMHUSIBIK AaCMEKTUIEPl, HSBOJIOLHSIIBIK
OMOrCOXUMHUS, JKEP KBIPTHICHIHAAFbI XUMUSIIBIK OJJEMEHTTEPAIH Tapaiybl. Tipi 3aTThIH
OMOTCOXUMMSUTBIK ~ (DYHKIUSUTAPBI, 3aTTapJblH MHUIPAIUSICH], SJIEMEHTTEPAIH T'COXUMUSIIBIK
xikrenyi, B. M. Bepuanckuiinig buocdepa Typaist itimi.

IIonai OKBITY HOTHAKECIHAE OLTIM aJIylIbI:

1. OWOrCOXUMUSHBIH HETI3rl TYCIHIKTEPIH KOHE OWOTCOXMMUSIIBIK —ITHKIICPIiH
TaOUFraThIH OlIeNn];

2. ’Xep KBIPTBICHI MEH Tipi 3aTTapJbIFbl XUMHUSUIBIK JIEMEHTTEpi63 OCTiHIIe aHBIKTal
oireni;

3. opraHM3MIEpiH TIpLIUTIK OpeKeTiH kep OeTiHJeTi XUMUSIIBIK dJIEMEHTTEPiH KeIli-
KOHBI MEH TapalybIHbIH 0achIM (akTOphl peTiHjae Oaranay KaOileTiH urepei;

4. XUMUSHBIH 1prelti canaiapbl (0eHOpraHuKaIbIK XHMHES) HET13JIepiH Urepy KabijaeTi MeH
JAWBIH/IBIFBIH KOPCETE/li, COHBIMEH Oipre ajblHFaH HOTIDKENEPIll TAIKbUIAY KE3iHIC XUMUSHBIH
HETI3Ti 3aHIbUTBIKTaPbIH, OHBIH 1IIiH/IE aKIapaTTHIK MAJIiMETTep 0a3achbiH KoJaHa Oiiei.

Heap Kypca - BOOPYXHTb MAarucTpaHTOB TEOPETHUYECKMMHU 3HAHUAMU B 00JIacTH
OMOre0OXMMHUH, O3HAKOMJICHHE C MPUHIUIAMUA OMOT€OXUMHUYECKUX HCCIICTOBAHUN TSI pEIICHUs
NPUKIAAHBIX SKOJOTMYECKMX 3ajgad. PaccMarpuBaroTcss cienyrone TeMmbl:  Mcropus
BO3HUKHOBEHHUS OMOTreOXMMHUU Kak Hayku. CBs3b C JAPYrMMH HayKaMd. 3ajaddl U 0a30BBIC
KOHIIeTMK Ounoreoxumuu. KoHnenmus >kuBoro BemiecTBa u Oumocdepbl. I'eoxumuyeckue
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aCIIeKThl ydeHusi o Ouocdepe, SBONIONMOHHAS OHOTCOXHUMHUS, PACIpEIeIEHUE XUMHUYECKUX
3JIEMEHTOB B 3¢MHOM Kope. bruoreoxnmmdeckue GyHKIMH )KUBOTO BEIIECTBA, MUTPALIUS BELIECTB,
TFeOXUMHYECKHE KiIacCuUKaImu ieMeHToB, yaeHrue B.W.BepHaackoro o 6uocdepe.

BbInycKHHMK, 0CBOMBIINI AUCIUTIIHHY:

1. momxeH 3HaTh 0a30BbIE KOHLEMIMH OMOTEOXUMHH M MPHUPOIY OMOTCOXMMHYECKHX
IMKJIOB.

2. JMOIKEH yMETh CaMOCTOSITEIIbHO OIpPENeNATh (OPMBI HAXOXKICHHUS XHUMHYECKHX
9JIEMEHTOB B 36MHO KOpE U )KUBOM BELIECTBE.

3. JODKeH BIaNeTh HABBIKAMH OIICHKH JKH3HEIEATEIbHOCTH OPraHM3MOB B KadyeCTBE
IPUOPHUTETHOTO (haKTOpa MUTPALINHU U PACTIpEICIICHUS XUMUUECKHIX JIEMEHTOB Ha 3eMJIe.

4. NOMKEH NEMOHCTPUPOBATH CHOCOOHOCTH W TOTOBHOCThH BJAJIETh OCHOBAMH TEOPUHU
(GyHIaMEHTAIBHBIX Pa3/IeOB XUMHHU (TIPEKIE BCEro HEOPraHUIECKONH XMMHUHM), a TAKXKE BIIAJICTh
CIOCOOHOCTBIO TMPHUMEHSTh OCHOBHBIE 3aKOHBI XHMHU TPH OOCYKICHHH IOJy4EHHBIX
pE3yJIbTaToB, B TOM YHCIIE C IPUBJICYCHNEM HHPOPMAIIMOHHBIX 0a3 TaHHBIX

The purpose of the course - to equip undergraduates with theoretical knowledge in the
field of biogeochemistry, familiarization with the principles of biogeochemical research to solve
applied environmental problems. The following topics will be studied: the History of
biogeochemistry as a science. Connection with other Sciences. Objectives and basic concepts of
biogeochemistry. The concept of living matter and the biosphere. Geochemical aspects of the
doctrine of the biosphere, evolutionary biogeochemistry, distribution of chemical elements in the
earth's crust. Biogeochemical functions of living matter, migration of substances, geochemical
classification of elements, V. I. Vernadsky's doctrine of the biosphere.

Graduate who has mastered the discipline:

1. must know the basic concepts of biogeochemistry and the nature of biogeochemical
cycles.

2. must be able to independently determine the forms of the presence of chemical
elements in the earth's crust and living matter.

3. must have the ability to assess the vital activity of organisms as a priority factor in the
migration and distribution of chemical elements on Earth.

4. must demonstrate the ability and willingness to master the fundamentals of the theory
of fundamental branches of chemistry (primarily inorganic chemistry), and also have the ability
to apply the basic laws of chemistry when discussing the results, including involving information
databases

Buoreoxumusi 1aMmybIHbIH Ka3ipri 3aMaHFfbl TeHAEHIUSIAPbI

CoBpeMeHHbIE TEHIEHIIUN PA3BUTHSI OMOTeOXUMUM

Current trends in biogeochemistry

KypeTbiH MakcaThl - MarucTpaHTTapiaa Kasipri OmocdepaHblH OMOreOXHMMHSICHIHBIH
FBUIBIMU-O/IICTEMENIK Heri3iepi OoibIHINIA OLTIM KEIIeHIH KaJbIITaCThIPY, AHTPOIIOTCHIIK-
Moau(UKalMsIIaHFaH KOpIIaFraH OpTaJarbl XUMUSUIBIK JJIEMEHTTEp/l KaiiTa Oeny >KoHe Kelli-
KOHJIa Tipi OpraHU3MAEP/AiH peii. buoreoxumusaarsl 3aMaHayu ypaicrepai 3eprrey. buochepa
TaKCOHJAPBIHBIH TEXHOTEHJA1 TYpJEHYyi, TOMBIPAKTBIH, OCIMIIKTEp MEH >KaHyapiapIbiH
AJIEMEHTTIK KYPaMBIHBIH JBOJIONHUSACH], OPraHU3MIEPIiH BHOTCOXUMUSIIBIK JKENJIEHYl >KOHE
TCOXUMHUSUTBIK JKOJIOTHSACHI, TaOMFU-TEXHOTCHIIK JaHamadTTapia ayslp METaIIapIblH KOHBIC
aynapy  CpeKIIeNiKTepi  KoHe  ayMakTap[bl  ayJaHJacTblpy,  MHKPOAJIEMEHTTEpPiH
BHOreOXUMUSUTBIK ~ poii, MHKPORJIEMEHTTEP/iH bBHOTCOXMMUSIIBIK  HHIWKAIMICH  JKOHE
MUKPO3JIEMEHTO3/Iap Ibl TY3€Ty Macenenepi >KapblKTaHIbIPhLUIATBIH O0TaIbI.

IIonai oxkpITy HOTHKeciHAe OlriM anymbl: On KOplIaraH OpPTaHbIH MaHbI3/IbI
KOMIIOHEHTTEPIHIH ~ XUMUSUIBIK  KYpamblH,  XHMHUSJIBIK  DJIEMEHTTEPAIH  FalaM[bIK
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OMOTEOXUMISUTBIK KOIIi-KOH LUKJICPIH, SPTYpil JKOoXyHenepae O0iaThiH OMOTeOXMMUSIIBIK
npouectepai Oinesi; KOpLIaraH OPTaHBIH JKaFJaliblHA SKOJIOTHSUIBIK KOHE T€OXMMHSUIBIK Oara
Oepe anmajpl; JacTaylibl 3aTTapbl aHBIKTAY O/iCTEpl MEH CaHMABIK Oaramay Typaibl OLTiMIepiH
JKoHEe OMOTe0XHMMHUS JaMyBIHBIH Ka3ipri TeHAEHIMUIaphl Typasbl OUTIMIEPiH KOpPCEeTeIi.

Heas kypca - QopMupoBaHWE y MAariuCTpaHTOB KOMIUJIEKCA 3HAHUH 10 HAyYHO-
METOJIMYECKHM OCHOBaM OHMOTE€OXMMHUH COBPEMEHHOH Onochepbl, pojH KUBBIX OPraHM3MOB B
MHUTpalid ¥ TEpepaclpesiieleHnd  XUMHUYECKHX  3JEMEHTOB B aHTPOIOT€HHO-
MoaH(UIIMPOBaHHON OKpYy>Xatomiel cpene. M3yueHne cOBpeMEHHbBIX TeHICHIUH B OMOTCOXUMUH.
BynyT ocBemnieHbl mpo0iaeMbl TEXHOTEHHOTO MPeoOpa3oBaHusi TAKCOHOB Omochepsl, IBOIIOIIH
9JIEMEHTHOTO COCTaBa IOYB, PACTCHUH W >KUBOTHBIX, OMOTC€OXMMHYECKOTO BBIBETPHBAHHS W
TE€OXMMUYECKOH HKOJIOTHH OPraHU3MOB, OCOOCHHOCTSM MHUTPAIMH TSDKEJIBIX METAJUIOB B
HPUPOTHO-TEXHOTCHHBIX JIaHIMAPTax ¥ PaliOHMPOBAHHUIO TEPPUTOPHH, OMOTEOXHMHYECKOMH
POIIM MUKPOJIEMEHTOB, OMOTCOXMMHUYECKON MHIUKAIIMH U KOPPEKIIMHA MUKPOJIEMEHTO30B.

BbInycKHMK, OCBOMBIIMII JHCHMILIMHY: J[OJDKeH 3HAaTh XUMHYECKHH COCTaB
BOXHEHIINX  KOMIIOHEHTOB  OKpYXaroIled  cpenpl, TiI00albHbIe  OMOTC€OXMMHUYECKHE
MHTPAI[IOHHBIE IUKJIBI XUMUYECKUX JIEMEHTOB, OMOT€OXMMHYECKIX MPOLIECCOB, MPOTEKAIOLIHX
B Pa3NUYHBIX OSKOCHCTEMaX, TMPOHU3BOJUTH HKOJIOTO-T€OXHUMHUYECKYIO0 OIEHKY COCTOSHUS
OKpYKarollel Cpeabl, IEMOHCTPUPOBATh 3HAHHE METOAOB MACHTHU(UKAIMU U KOJINYECTBEHHOM
OLICHKW 3arpsi3HUTENICH, JEMOHCTPUPOBATh 3HAHWE COBPEMEHHBIX TEHIACHIMHA Pa3BUTHSA
OMOrCOXUMHUH.

The purpose of the course - the formation of undergraduate’s complex knowledge of
scientific and methodological foundations of biogeochemistry of the modern biosphere, the role
of living organisms in migration and redistribution of chemical elements in the
anthropogenically modified environment. Study of current trends in biogeochemistry. Will
highlight the problems of anthropogenic transformation of taxons of the biosphere, the evolution
of the elemental composition of soils, plants and animals, biogeochemical weathering and
geochemical ecology of organisms, the features of migration of heavy metals in natural and
technogenic landscapes and zoning, biogeochemical role of trace elements, biogeochemical
indication and correction of microelements.

Graduate who has mastered the discipline will demonstrate knowledge on key
concepts in Biogeochemistry:

The learner will identify the chemical cycles that take place on the Earth; the learner will
explain how microoganisms are involved in these processes; the learner will be able to explain
the various geochemical reactions that are important in biogeochemical cycles; the learner will
be able to identify the environments in which these cycles occur, how they differ, and what
instrumental, laboratory, and field methods are used to measure these processes; the learner will
also be able to identify key journals, literature, and authors that are presently researching the
various core areas within biogeochemistry.

BuosorusiiplKk  K9He MIMKI3ATTBIK PpPecypecrap YHeMII NaWJaJaHyAbIH KaHA
TeXHOJIOTHSJIAPbI

HoBble TeXHOJIOTHH PALIMOHATIBHOIO MCIOJIb30BAHUS OMOJOTHYECKHX M ChIPbEBbIX
pecypcos

New technologies of rational use of biological and raw resources

IMonnin makcatrbl KazakCTaHHBIH HIMKi3aT pecypcTapbl, OJapIblH KOpJapbl, KOpray
KOHE oJapibl YTHIMIBI MalanaHy Typaisl Oiim Oepy. Pecypcrapnabr xikrey. KazakcTaHHBIH
IIMKI3aT PECYpCTapblHbIH Tapaly epeKIIeTiKTepi, OJapAblH KOpJapbl KOHE HUrepy
nepcnexTuBanapel. KapamaTein Mocenenep: TaOuFu pecypcTap/IblH KalacTphl: JKep, Cy, Maiaalbl
Ka30amap KEeH OpBIHAAPBIHBIH, TaOUFU-KOPHIK HBICAHJIAPBIHBIH; AHIIBUIBIK >KaHyapiap/blH,
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OaJTbIK KOPJIAPBIHBIH Ti31Mi; JaCTaHy Ti3iMi; TAOUFH OPTAHBIH aJaM YIIiH 3USH]IbI KAIIBIKTapMEH
JacTaHybl, TaOUFH PECYpPCTapbIH CapKbUIYbI JKOHE TaOWUFaTTa DKOJOTHSUIBIK OaislaHBICTAPIbIH
OY3BUTY KayIli; TAOMFU pecypcTapibl YTHIMIBI TaiIanany; TaOuru pecypcTapapl MaiIamanyabiH
Ka3ipri THIM1I TEXHOJOTHUSIIAphl: OMOTEXHOJOTHUSl, MUHEPAIbl IIUKI3aTThl KalTa eHICYy/iH a3
KAIBIKTBl  TEXHOJIOTHSUIAPBI, OJApJbl EKIHINI peT TaijadaHy, XWMHUS, METaJUTyprus
OHEPKACIOIHACTI TYHBIK LUKIIAP XKOHE Cy PEeCypCTapblH MMaijaiaHy; IIUKi3aT pecypcTapbiH
naiaananyJIelH JOCTYPII eMeC 9JIiCTePi.

OKy HaTHKeciHae OLTiM amyiIsl OMOJIOTHSUIBIK JKOHE MIMKI3aT PeCypCTapbhIHbIH TYpepi,
KOpIIaFaH OPTAaHbBIH JAaCTAaHYBIHBIH HETI3r1 Ke3/aepi, TaOuFu pecypcTapiabl THIMI TaigaiaHy
JKOHE OJlapJpl KaliTa OHJICYMAIH JXaHa TEXHOJOTHSUIAPBI TYpajbl TYCIHIKTI KaJbIITACTHIPAJIBI.
KazakcTanHbIH OMOJOTHSIIBIK JKOHE MIMKI3aT PeCcypCTapbIHBIH Tapaly €peKIIeTiKTepiH; TaOuru
pecypcTapAblH KagacTpiapblH KYpPYy/Ibl; KOpIIaFaH OpTaHbl JACTayAbIH HETi3rl Ke3aepiH Oineni;
TaOWFU PeCcypcTap/bl OHJCYMIH HETI3Tl TEXHOJOTHSJIAPBIH, OJIAPJABI IMalaaHyIaFbl KaHA
TEXHOJIOTHSUIAPJBI MEHrepeai. AJIbIHFaH OUTIMII TCOPHUSIIBIK KoHE Oacka Ja oJicTeMeNTiK
MiHIETTEepAl Ny YIIiH KoJiaHa anansl. Kopiaran opTaHbIH JIACTaHy JOPEKECiH aHBIKTAMIbI.

Leaso mnpenogaBaHusi AUCHUIUIMHBI SBJISCTCS O3HAKOMHTH MAaruCTPaHTOB C
CBIpBEBBIMH  pecypcamu Kaszaxcrama, w©X 3amacamMd, OXPaHOH W WX palMOHAIbHBIM
ucnonb3oBanuem Kiaccudukamus pecypcoB. OcOOCHHOCTH paclpOCTPaHEHHS ChIPhEBBIX
pecypcoB Kazaxcrana, ux 3amacel M TEPCIICKTHBBI OCBOCHHS. PaccmaTpuBaeMble BOIPOCHI:
KaJacTphbl IIPUPOIHBIX PECYPCOB: 3eMEJIbHBIM, BOIHBIN, MECTOPOXKICHHUI MOJIE3HBIX UCKOTIACMBIX,
MPUPOJTHO-3AMIOBETHBIX (OPM; PEECTp OXOTHUYBMX IKUBOTHBIX, PBHIOHBIX 3aIacoB; pEECTp
3arpsi3HECHUS; 3arpsi3HEHUE MTPUPOHON Cpelibl BPEIHBIMHU JIJISl YEIOBEKa OTXOJaMHU; UCTOIICHHUE
MIPUPOJTHBIX PECYPCOB M YIpo3a pa3pymIeHUs KOJOTUICCKUX CBS3CH B MPUPOJIE; PAIlMOHATHHOE
UCIIOJIb30BAaHUE  TPHUPOJHBIX  PECYpPCOB;  COBpeMEHHbIe  3()(EKTHBHBIE  TEXHOJOTHH
UCIIONIb30BAHUSI  TPUPOJTHBIX  PECYpPCOB:  OWMOTEXHOJOTHS, MAJIOOTXOIHBIE TEXHOJOTHHU
nepepadOTKh MUHEPAIBHOTO ChIPhsi, MX BTOPUYHOE HCIOJIB30BAHHUE, 3aMKHYTHIC LUKl B
XUMHUYECKOH, METaJUTyprU4eCKOd MPOMBINIICHHOCTH M HCIIOJIb30BAHUE BOJHBIX PECYpPCOB;
HETPaJUIMOHHBIC METO/IbI UCIIOJIB30BAHUS CHIPHEBBIX PECYPCOB.

B pe3yibTaTe 00yyeHusi 00yJaromuiicss UMEET MPEACTABICHHUE O BUAaX OMOJIOTHYECKUX
U CBIPEBBIX PECYpCOB, OCHOBHBIX HCTOYHHMKax 3arps3HeHuss OC, palroHaIbHOM
UCIIOJIb30BAaHUH TIPUPOTHBIX PECYPCOB M HOBBIX TEXHOJIOTHAX WX TMepepaboTku. JleMoHCTpupyeT
3HaHUSI OCOOCHHOCTEW PacHpOCTPaHEHHUs OMOJIOTMYECKUX U CBIPhEBBIX pecypcoB Kazaxcrana;
KaJaCTPbl TPHPOJHBIX PECYpPCOB; OCHOBHBIC WCTOYHUKU 3arps3HCHUS OKPYKAIOIIEH CpEJbl;
OCHOBHBIC TEXHOJIOTHH TEPepaObOTKU MPHUPOJHBIX PECYPCOB, HOBBIE TEXHOJOTHMH B UX
UCIIOJIb30BAaHUU. YMEET TPUMEHSATh IIOJIYYCHHBIC 3HAHUS JUIS PEHICHUS TCOPETHYCCKHX U
JNPYTUX METOAMYECKUX 3a1a4. OnpeneseT CTeNeHb 3arps3HeHUsT OKPYKAIOIIEH CPEJIbl.

The purpose of teaching the discipline is to familiarize undergraduates with the raw
materials of Kazakhstan, their reserves, protection and their rational use. Resource classification.
Features of distribution of raw materials of Kazakhstan, their reserves and prospects of
development. The issues under consideration: inventories of natural resources: land, water,
mineral deposits, natural reserve forms; register of hunting animals, fish stocks; register of
pollution; pollution of the environment with harmful waste; depletion of natural resources and
the threat of destruction of environmental ties in nature; rational use of natural resources; modern
efficient technologies of natural resources use: biotechnology, low-waste technologies of mineral
processing, their secondary use, closed cycles in the chemical and metallurgical industries and
the use of water resources; non-traditional methods of raw materials use.

As a result of the training, the student has knowledge about the types of biological and
raw resources, the main sources of pollution, rational use of natural resources and new
technologies for their processing. Demonstrates knowledge of peculiarities of distribution of
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biological and raw materials resources of Kazakhstan; inventories of natural resources; main
sources of environmental pollution; the main technologies of processing of natural resources,
new technologies in their use. Able to apply the knowledge to solve theoretical and other
methodological problems. Determines the degree of environmental pollution.

Cy KoHe Kep YCTi IKOKYHeJIepPiHiH IKOJIOTUSACHI KIHE 0JIapAbl KOPFay

IKOJI0THs BOAHBIX H HA3eMHBIX IKOCHCTEM H X OXpaHa

Ecology of aquatic and terrestrial ecosystems and their protection

By KypeThIH MaKceaThl JKep YCTi JKOHE Cy SKOXKYHeNepiH, oJlaplIblH ©CIMIIKTep MEH
JKaHyapyiap 9JeMiH cakTay MocelenepiH 3epTrey Oombin Tabbutafael. [ToHAl oKy OaphichiHIa
KeJecl TaKbIphINTap KapacThIpbuIasl: OnocepaHbIH HeTisri xep OeTiHIeri sKoxXyienepi; Tipi
OpraHu3MJep MEH TIPUIUIIK €Ty OpTAChIHBIH ©3apa OpPEKeTTECYiHIH 3aHJAbUIBIKTAPbI; Kep
OeriHAeri JKOHE Cy OJKOXYyHelnepiHe aHTPOIOTEHIIK JCEepPMEH OaiJIaHBICTBI Macesenep;
KOPBIKTAp/bIH >KOHE epeKIle KOpFalaThlH TaOUFU ayMaKTapJblH Oacka Ja HbICAaHJapbIHBIH
(EKTA) kypbuty Tapuxsl MEH JaMy TMEpCIEKTHBAIApPbl TYPajbl HETI3Ti MOIiMETTep, OJapIblH
reorpadusicel *oHe ojiap/la KOJJAAHBUIATHIH YUBIMAACTHIPY MEH Oackapy MPUHIUITEP] Typajbl
HETI3T1 MOJIIMETTEp.; JKep YCTi J)KOHE Cy KOXKYHeNnepiHiH TaOMFaTThl KOPFay KbI3METiHIH Ka3ipri
MIHJIETTEP1 MEH OACHIMIBIKTAPHI.

ITonai oKbITY HOTHKECIHAE OLTIM aTylIbI:

1. >KeprunKTi, aiMaKTHIK SKOJOTHSUIBIK TTPOOIeMaIap/bl KoHE dKOKYHEHIH KYPBUIBIMBI
MeH (DyHKIHSICBIHBIH OY3bUTYBIH OOJIIBIpMAY YIIIH YTHIMIIBI HIapasiapIsl YUPEHET;.

2. KOpFajaTblH TaOMFU ayMaKTap[AblH reorpadusiblk OpHANTACyblH JKOHE KOpPFaJlaThIH
Tipi OpraHu3MIEpiH HEeri3Ti TypJiepin Oinexni;

3. KOpIlaraH OpTaHbIH KaFJalibIHa OaKblIay JKOHE Talay kacail Oineni;

4. )kaHa KOPBIKTap, WITTBIK TAapKTep KYpy MEPCIEeKTUBATAPBIH TYCIHEIl KOHE
KOpFalaThiH TaOUFU ayMaKTap/Abl YHBIMIACTBIPY KOHE OacKapy MPUHIMITEP] Typalibl TYCIHIKKE
ne 0osabl;

5. eciMIiKTep MEH jKaHyapiap AYHUECIH caKTay Liapaiapbl Typajbl OUTIM ajaibl.

Leab0 gaHHOrO Kypca SBISETCS H3y4YeHHE MPOOJEeMbl COXPAaHEHHsS] HAa3eMHBIX M
BOJIHBIX 3KOCHUCTEM, UX PACTUTEIBHOTO M XUBOTHOTO MHUpa. B Xxole M3ydeHHs AUCUMILTUHBI
paccMaTpuBalOTCSl  CIEAYIOIIME TEMbl: OCHOBHBIE Ha3eMHBIE 3KOCHUCTEMBI OHOC(epsI,
3aKOHOMEPHOCTH B3aWMOJICUCTBUS JKUBBIX OpPraHU3MOB M CpeAbl OOWUTaHUS; MPOOJIEMBI,
CBSI3aHHBIX C AHTPOIOTEHHBIM BO3/ICHCTBHEM Ha HAa3eMHBIC W BOJHBIC SKOCHCTEMBI; OCHOBHBIC
CBeZleHHs] 00 HCTOPUHU CO3/IaHUsl U TMEpPCHEKTUBAX PA3BUTHS 3allOBEJHUKOB M JIpYyrux Gopm
0cob0 oxpansembix mpupogHsix Tepputopuid (OOIIT), wux reorpadmu ¥ NpPUHIMIIAX
OpraHM3alliyl W YIpPaBIEHUs, JACUCTBYIOUIMX B HHX; COBPEMEHHBIE 3a/ladyll M TMPUOPUTETHI
IPUPOIOOXPAHHON AEATEIBHOCTHA HA3EMHBIX U BOJHBIX YKOCHCTEM.

B pe3yabTare nzyueHus JMCUMIJIMHBI CTYEHT J0JI/KEH:

1. 3HaTh OCHOBHBIE JIOKAQJbHBIE, PETUOHAJBHBIE OSKOJOTMYECKHE IPOOJIEMBI U
paloHaIbHBIE MEPHI 110 YCTPAHEHHUIO HAPYLIEHUHN CTPYKTYPHI U (YHKIIUU IKOCHUCTEM.

2. YcBouth reorpadpuueckoe pacrnoioxkenue OOIIT u OCHOBHBIX BHIOB JKHUBBIX
OpPraHU3MOB, OXPaHSIEMbIX B HUX;

3. YMeTh KOHTPOJIHMPOBATH M aHAIM3UPOBATH COCTOSTHIE OKPYKAIOLIEH CPeIbl;

4. TloHnMaTh NEPCHEKTHBBI CO3JAHUS HOBBIX 3alIOBEIHUKOB, HAIIMOHAJIBHBIX MApKOB U
UMEThH MPEACTaBICHUE O MPUHIIMIIAX opranu3anuu u ynpasienus OOIIT;

5. IlpuoOpecTH 3HaHUS O Mepax COXPaHEHHs PACTUTEIILHOTO U )KHBOTHOTO MHUPA.

The purpose of this course is to study the problem of conservation of terrestrial and
aquatic ecosystems, their flora and fauna. During the study of the discipline, the following topics
are considered: the main terrestrial ecosystems of the biosphere; patterns of interaction of living
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organisms and habitat; problems associated with anthropogenic impact on terrestrial and aquatic
ecosystems; basic information about the history and prospects of the development of reserves
and other forms of protected areas (SPNA), their geography and principles of organization and
management, operating in them; modern tasks and priorities of nature protection activity of land
and water ecosystems.

As a result of studying the discipline, the student must:

1. Know the main local, regional environmental problems and rational measures to
eliminate violations of the structure and function of ecosystems.

2. Own quantitative and qualitative indicators to determine the natural zone of the globe;

3. To master the geographical location of protected areas and the main types of living
organisms protected in them;

4. Be able to control and analyze the state of the environment;

5. Understand the prospects of creating new reserves, national parks and have an idea of

the principles of organization and management of protected areas;
6. To acquire knowledge on measures to preserve the flora and fauna.

MyHaii-ra3 eHepKICiOiHiH IKOJOTHSIIBIK Maceesiepi

JKoJ0rHYecKre npodaeMbl He)Tera3oBoi NPOMbBILILIEHHOCTH

Environmental problems of the oil and gas industry

ITonai urepyain MakcaTbl MarucTpaHTTapAa KOpIIAFaH OPTaHbI KOPFay JKOHE TaOUFU
pecypcTapabl THIMJI Maijjanany, aTan aiTKaHaa, MyHai-Ta3 eHepkociOiHIe, CoHAai-aK MyHaii-
ra3 caJlaChIHAAFbl KOCIMOPBIHAAPIAFbl OHIIPICTIK KBI3METTIH AKOJOTHSUIBIK CATAAPBIH TaJIay
JKoHe Ooypkay KaOildeTi TYpFBICBIHAH ©31HIH KociOM KbpI3METiH Oaranmay KaOijneTi MeH
HKOJIOTHSUIBIK TYHHETAaHBIMBIH KaJIBIITACTHIPY 00BN TaObUIa bl Herisri 3epTrenerin 6emmMaep:
MyHaki-Ta3 eHIipiCIHIH HHKCHEPJIIK SKOJOTHUIACH, MYHai jkoHE ra3 eHepKaciOiHIer1 TEXHOTeHIIK
JacTaHyIblH Ke37epi MEH ayKbIMbl, MyHali-ra3 ©HEpKaCiOiHeri KopiaraH OpTaHbl KOPFayIbIH
HeTi3r1 OaFrbITTapBHI.

ITonai oKkbITY HITHiKeciHAe OimiM adymibl MyHal-Ta3 cajachl KOCIMOPBIHAAPBIHIAAFBI
OHJIIPICTIK KbI3METTIH AKOJOTHSIIBIK CalliapblHa Talay kKoHe OOoJpKay jkacail anmajbl; KOplIiaraH
OpTaHbl KOpPFay KYpalJapblH MMalJalaHyAbl YHpEHedl; KOpIlaraH OpTa MEH Xep KOWHAYBIH
MYHaii MEH Ta3 OHJIPICIHIH TEXHOTEH[IIK 9CEepIHEH KOpFay OoAICTEepiH KOJAAaHYAbl MEHIepel;
MYHa# oHE ra3 KeHIIITEePiHIeri TOTeHIe )KaFaiIapAblH aJlAbIH Ty 16l Oiie/1i; MyHail MeH ra3
00BEKTINIEPiHIH KAJTABIKTaPhIMEH KOpILIAFaH OPTaHBI JacTayAblH HET13T1 Ke3Jepi MEeH MeJIepiH
Oinmenmi; MyHail-ra3 canachlHBIH OapliibIK CalajapblHBIH KOpIIAFaH OpTara oCepiH; 3aHJIbI
Heri3fepidl, JKep KOWHAyblH TMaiajgaHy epexenepi MEH HOpMalapblH >KOHE OHJIpIiCTeri
OKOJIOTHSUTBIK  KAYINCI3MIK YHpeHeni; SKOJOTHAIBIK OaKpUIay MOHE JKOJOTHSUIBIK PETTEY
MPUHITUIITEP] MEH 9/IICTEPIH MEHIepEIi.

HeasiMmu ocBoeHMs JAUCUHMILIMHBI sBIsIeTCS  (OopMUpOBaHME Yy MarucTpaHTOB
9KOJIOTHUECKOTO MHUPOBO33PEHHS U CIIOCOOHOCTH OICHKM CBOeM mpodeccruoHaibHOU
NeSITEIBHOCTH C TOYKU 3PEHHUSI OXPaHbl OKPYKAIOIIEH CpPelbl M PAllMOHATILHOTO MCIIOJIb30BAHUS
MPUPOJIHBIX PECYpPCOB, B YaCTHOCTH, B He(DTErazoBOW MPOMBILIUIEHHOCTH, a TAaKKe CIIOCOOHOCTH
aHAJTM3UPOBaTh W  TMPOTHO3MPOBATH  IKOJIOTUYECKHUE TIOCIEACTBUS  IPOM3BOJCTBEHHOM
NeSITEIPHOCTH Ha TPEANpHUATUSAX HedTerazoBol orpaciu. OCHOBHBIE H3ydaeMble pa3JIelibl:
WH)XEHEepHAasi SKOJIOTrHsl He(Tera3oBoro MpoOU3BOACTBA, UCTOYHUKU U MAcIITaObl TEXHOTCHHOIO
3arps3HEHUs] B HEPTSHON M Ta30BOH NPOMBINUICHHOCTH, OCHOBHBIE HAIpPAaBICHHUS OXPAHBI
OKpY>Karollen cpeibl B HepTera3oBoii MPOMBIIIIIEHHOCTH.

B pe3yabTaTe 0CBOeHUSs AUCHUIIUHBI 00yJYAIOMIUNCS JOJDKEH YMETh aHATHU3UPOBATh U
MPOTHO3UPOBATh  SKOJOTHYECKHE  IOCIENCTBUS  MPOU3BOJACTBEHHOW  JESITENBHOCTH  Ha
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OPEeINPUATUIX HEPTEra3oBoM OTpaciiy; MPUMEHSTh CIIOCOOBI 3aIUThl OKpY’KaoLEH cpeabl U
HEJIp OT TEXHOTCHHBIX BO3JCUCTBUII HEPTErazoBOro Mmpou3BojAcTBa. J[OJDKEH 3HATh CIIOCOOBI
HpEJIOTBPAILICHUS M JIMKBHALUYU MOCICICTBUN aBapUHHBIX CHTYyallMii HA He(TSIHBIX M T'a30BBIX
MECTOPOXKJCHHUSAX, OCHOBHBIC HCTOYHMKH M MAacITaObl 3arps3HCHUN MTPUPOIBI OTXOIaMHU
He()TEra30BbIX OOBEKTOB, BIUSHUE BCEX HAMPABICHUA HE(PTETra30BOM OTPACTH Ha OKPYKAIOIIYIO
Cpedy, UpPaBOBbICE OCHOBBI, IpaBWJa W HOPMBI HEAPOIOJIB30BAHHUS M  IKOJOTHYECKOU
0€30MaCHOCTH Ha MPOW3BOJCTBE, NPUHIMIBI M METOAbl PAIMOHAIBHOTO HCIIOJIB30BaHMA,
MOHUTOPHHTA OKPYXAlOIIed Cpelbl, DKOJOTHYECKOTO KOHTPOISI M  JKOJIOTMYECKOTO
peryaupoBaHusL.

The objectives of the development of the discipline is the formation of undergraduates
environmental Outlook and the ability to assess their professional activities in terms of
environmental protection and rational use of natural resources, in particular in the oil and gas
industry, as well as the ability to analyze and predict the environmental consequences of
industrial activities in the oil and gas industry. The main studied sections: engineering ecology of
oil and gas production, sources and scales of technogenic pollution in the oil and gas industry,
the main directions of environmental protection in the oil and gas industry.

As a result of mastering the discipline, the student will know ways to prevent and
eliminate the consequences of emergencies in oil and gas fields, the main sources and extent of
environmental pollution by the waste of oil and gas facilities, the impact of all areas of the oil
and gas industry on the environment, legal basis, rules and norms of subsoil use and
environmental safety at work, principles and methods of rational use, environmental monitoring,
environmental control and environmental regulation. Students should be able to analyze and
predict the environmental consequences of production; activities at enterprises of the oil and gas
industry; use environmental protection equipment; apply methods of protecting the environment
and subsoil from the technogenic effects of oil and gas production.

Ka3zakcTanHbIH MYHali-ra3 eHipJepiHiH 3KOJOTHSIIBIK-)KOHOMHKAJBIK MJceJiesepi

IKOJIOT0-IKOHOMUYeCKHEe MPodJemMbl HedTerazoHocHbIX peruoHoB Ka3zaxcrana

Ecological and economic problems of oil and gas regions of Kazakhstan

Kypersin MakcaTsl - Maructpanttapabl KazakcTaHHBIH MyHai-ra3  aliMarbIHBIH
IKOJIOTHSUTBIK-9KOHOMHUKAIBIK MTPOoOJeMaIapbIMEH TaHBICTHIPY JKOHE OJapiblH KOpIIaFraH opTa
MeH aJiaM JieHcaylbIFbiHa ocepi. [IoHHiH Ma3myHbl: Ka3zakcTaHHBIH MyHaii-ra3 aiiMaKTapbIHIaFbl
IKOJIOTHSUTBIK-9KOHOMHUKANIBIK axXyaJJIbIH (aKTopiapbl MEH KOMIIOHEHTTEPiHIH CHITaTTaMAaChIH
(caNBICTBIPYBIH) KYPaCThIPY, KAJIBIITACy AalFbIIIAPTTAPbIH Taijiay. OKOJOTHSUIIBIK IKaFIaiiIbl
Tannay, SKOJOTHSUIBIK (akTopiap MEH SKOHOMHKAIBIK >KaFdaiIapJIblH XaJIBIKTBIH TiPIIJIiK
OpEKeTiHe 9cepiH Taylay, SKOJOTHSIIBIK-9KOHOMUKAIBIK *KaraaiiapiH KasakcTaHHBIH MyHaii-ra3
OHIpJICPIHIH JaMybIHA OCEPiH 3ePTTEY.

IIoHai OKBITY HOTHAKECIHAE OLTIM aJTylIbI:

- KazakcTtaHHBIH Ka3ipri 9KOJIOTHSUIBIK MPOOJIeMalIapblH; YKOJOTHSUIBIK MpoOieMaIapby
Jamy callJapblH; YITTBIK SKOJOTHSUIBIK MpoOiieManapbl IICHIyIeri XallbIKapalblK
BIHTBIMAKTACTHIK HBICAH IAPbI JKaiIIbI Olnei;

- DKOJOTHUSUIBIK MPOOJIeMaHbIH JopexkKecl MEH aybIPJIbIFbIH aHBIKTAll allajbl; SKOJOTHUSIIBIK
npobiemManapabl canaibl KOHE CaHABIK OarajayAblH 3€pTTENTeH OMICTEPiH KOJIAHYIbI
yiipeHei;

- OKONOTUSUIBIK MpOOJIEMaHbIH IIMENCHICY [JOpeXKeCiH aHbIKTay »>KoHe Oaranay,
HKOJIOTHSUTBIK MPOOJIEMaHbl alilMaKTHIK JICHT€iIe cayaTThl eIy JaFbUIapblH MEHIepei;

- DKOJOTHUSUIBIK Macesenepii menry 0apbIChIHIa Ky31peTTi 00Ty bl YHPEHE/I.
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Lesasb Kypca - 03HAKOMIIGHHE MAaruCTPaHTOB C DKOJOT0-3KOHOMUYECKHMHU MPpoOiIieMaMu
HeTera30HOCHBIX pernoHoB KazaxcraHa M BIMSHHUS MX Ha OKPYXKAIOUIYIO CPEIy M 3II0POBbHE
yesnoBeka. CozepkaHue JUCIMIUIMHBL COCTABJICHUE XapaKTEPUCTUKHU (CpaBHEHHUs) (akTOpoB U
KOMITOHCHTOB JKOJIOT0-9)KOHOMHYECKOW CHTyallud B He(Tera3oHOCHBIX perrmoHax Kaszaxcrana,
aHAJIM3 MPEANOCHUIOK (HOPMHUPOBAHHS IKOJOTMYECKOW CHUTYallMd B PETHOHE, aHAIN3 BIIMSHUS
IKOJIOTUYECKUX (PAKTOPOB M SKOHOMHUYECKUX YCIOBHH Ha >KU3HEICITEIBHOCTh HACEIICHUS,
UCCJIC/IOBAaHUE BIIMSHUS JKOJIOTO-3KOHOMHYECKON CHUTyallMid Ha pa3BUTHE He(TErazoHOCHBIX
peruonoB Kazaxcrana.

B pe3yabTaThl 00y4eHUsI MAarHCTPAHTBI:

- JIooKHBI 3HATH: COBPEMEHHBIC JKOJIOTHYECKUe TpobieMbl Kazaxcrana; mocnencTBus
pa3BUTHUSL IKOJOTHYECKHUX MPoOiIeM; GOpMBbI MEXKIyHAPOIHOIO COTPYAHUYECTBA JISI PCLICHUS
HAIIMOHAJLHBIX YKOJIOTUIECKUX MPOOIIEM;

- YMeTh: HICHTU(PHUIUPOBATH CTEIICHb H OCTPOTY MPOSIBICHHUS YKOJIOTUYESCKOM POOIIEMBbI;
NPUMEHSTh U3YyYEHHBIE METOJbl KAYECTBCHHOW M KOJUYECTBCHHON OIICHKH JKOJOTHYECKUX
npo0Jem;

- Bnagerp: HaBblKaMM BBISIBJICHUST M OICHHBAHUS CTCIICHUW HANPSHKCHHOCTH
IKOJIOTUYECKON MPOOJIEMBbI, TPAMOTHOTO PEIICHHUS IKOJIOTMYECKOM MPOOJIEMbI Ha PErHOHATIHLHOM
YPOBHE;

- BBITh KOMIIETEHTHBIME: B BOIIPOCAX MPUMEHEHHSI M3YYEHHBIX METOJIOB KAYECTBCHHOM 1
KOJINYECTBEHHOU OIeHKH 3()(PEKTUBHOCTH PEICHUS SKOJIOTHYECKUX TPOOIIEM.

The purpose of the course is to familiarize undergraduates with the environmental and
economic problems of oil and gas regions of Kazakhstan and their impact on the environment
and human health. Course content: preparation of characteristics (comparison) of factors and
components of the ecological and economic situation in the oil and gas regions of Kazakhstan,
analysis of the prerequisites for the formation environmental situation in the region, analysis of
the impact of environmental factors and economic conditions on the livelihoods of the
population, the study of the impact of environmental and economic situation on the development
of oil and gas regions of Kazakhstan.

As a result of training students:

- will know: modern environmental problems of Kazakhstan; consequences of the
development of environmental problems; forms of international cooperation to solve national
environmental problems;

- will be able to: identify the degree and severity of the manifestation of an environmental
problem; apply the studied methods of qualitative and quantitative assessment of environmental
problems;

- will possess: skills to identify and assess the degree of tension of the environmental
problem, competent solution of the environmental problem at the regional level;

- will be competent: in the application of the studied methods of qualitative and
quantitative assessment of the effectiveness of solving environmental problems.



