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Mopnyas 6. ApHalibl IeJaroruKaJbIK 0idiM

Adyoaun muckpunrtopaapei: A); B); C); D); E).

[onniH aTaybl: BHONOTHSHBI OKBITY 9JIICTEMECI KOHE KaCaH bl UHTEIUICKT HEeri3aepi

Bbarpapiama aBTopbI:

Kypersl okbITyABIH MakcaThl: biim anymsiara Onoiaorusuiblk OiniM Oepy Kyiecin; OHoIorus MoHiHIH
opTa MEKTENTEepre apHajFaH OKy Oariapiamaiapbl MEH OKYJIBIKTapBIHBIH Ma3MYHBI MEH OJIapAbl KYPY
YCTaHBIMJIAPBIH; OKBITYFa KOHBLIATBIH OCBl 3aMaHFBl TajlalTap MEH OJNapAbl ICKe achIpy
TEXHOJIOTUSIAPbIH, OMOJOTUSHBI OKBITY 9JIICTEpi MEH HbICAaHAAaphlHA KOWBUIATHIH 3aMaHAyH TaJalTapibl
MEHTepTY.

I[MonniH KbICKamia Ma3MYHbI: BHOJOTHSHBI OKBITY 9IICTEMECi Kypchl OLIIM allymibliapra OoJamak
OHOJIOr-MyFajiMre KaKeTTi OuTiM MeH Oiik, AaFaplaapbiH MeHrepredi. Kype OapeichiHaa OutiMrepriepre
HMHTEPOECIICEH I OKBITY 9/IICTEPiH, OKBITY/IbIH JKaHa MeIarorMKalbIK TEXHOJIOTUSUIAPBIH KOJIIaHYIbl, cabaK
XKOcmapiay, TMpe3eHTauusUiap Jaspiay OapbIChIHAA >KacaHAbl HWHTEIEKT PeCcypcTapblH — THIMII
naiinananynpl, 0iTiM Oepy 3aHIBUIBIKTaphl MEH MPUHIUITEPIH THIMII KOJIJaHa OTBIPHIN OKy — TopoOue
MPOIECIH YHBIMIACTBIPY KOJIBIH MeHrepTeni. Kype ThiHIaymbliapbl OOWbIHAIA KOCIOM MaMaHFa KaKeTTi
KY3BIPETTUTIKTEP Il KAJIBIITACTBIPAIBI.

Ipepexpusntrepi: [lenaroruka, baranayabiH eIIEMIIK TEXHOIOTHSIIAPHI

IMocTpexkBu3uTTepi: bronorusman cabakTaH THIC XKYMBICTAp YHBIMAACTBIPY, MeKTenTe OHOIOTHSIIBIK
TOKiprOenepi Kyprizy aaicremeci

OxkbITyaaH kyTinetin Hotmkeaep: OH 3,4,9

A) BuonOorusuTbIK TOHJIEP/Al OKBITY SICTEMECIH KoHE OMONOTHSUIBIK 3epTTeyJiep KYPridy TaKipuOeciH
Oineni (»kacaHbl MHTEIUIEKT apKbIIbl OUONOTHSUIBIK OLTiM Oepy canachlHIaFbl MaceNenepi memy YIiH
OacTankpl JKOHE KOCHIMINA JIEpEKTep/l KUHANIBI, OHJEHI JKoHE MaijgalaHalbl); 3epTTey CalachiH/a
3epTTEey SIICTEPl MEH aKaJAeMUSIIBIK *Ka3y bl KOJIIaHAaIbI;

B) OkpITynplH 3aMaHayd WHHOBALMSJIBIK JKOHE HHTEPAKTHBTI OAICTEPIH MEHrepei KoHE OJiapbl
Taxipubene KoigaHaabl, KoCiOW KbI3METTI KETUIAIPY YIIIH aliblHFAH aKnapaTThl »acaH]bl MHTEIICKT
APKBLIBI TAJIIAMIBI XKOHE HIBIFAPMAIIIBUIBIK TYP/E TYPICHIIPEI.

C) Kana 6itiM Oepy TEOPHUACH MEH MPAKTUKACKIH MEHIEPY apKbUIBI WHHOBAITUSIIBIK TEXH OJOTHSITAPIBIH
op TYpiH, MEKTENTe OWOIOTHSHBI OKBITY OIICTEMECIH, COHBIMEH KaTap »KacaHIbl WHTEIICKT KOMETIMEH
OimiMai Oaraiayabl aBTOMATTAHABIPYABIH THIMII KYpaldapblH, 9MiCTepiH KOMIaHAbI;

D) Omomnorus moHiHIH epekmieniride OaimaHbicTel AKT MeH kacanmpl HEHpoXKeniiep MyMKIHIIKTEPiH
OimiM Oepy yaepiciHie maiiganana ajgamib;

E) Oimim camaceiH OaramaydplH, OULTIM adymisDIapabl  TopOWeney MEH MAaMBITYABIH 3aMaHayd
omicTeMmeriepiH MaifagaHa OTBIPHIN, OLTIM Oepy MEKEMECiHIH OIICTEMENiK >KYMBICTaphlHA apaiacybl,
OiniM Oepy yZIepiciHiH THIMAUIITIH Tajaay MeH Oaraiayasl uTepei.

Monayab 6. ApHaiibl mexaroriKajJbIK OLTiM

dyo6aun nuckpuntopaapsi: A); B); C); D); E).

Ilonnin aTaybl: OKBITYIAFRI )KaHA TOCUIIED

Barmapiaama aBTOpbI: Maructp, ara okpITymsl Capumbaesa b.b.

Kyperbl OKBITYABIH MaKcaTbhl: XaHApTbUIFaH OKy OaFmapiamaiapblHa COHKeC MeAarorHKaiblK >KaHa
TOCUIIEp MEH OKYIIBUIAPIBIH JIaFIbUIAphIH JaMBITYFa OaFbITTalFaH OeNCeHMl dfic- TacIaepIi KOMAaHy bl
MEHIepTy

IMonnin KpIcKama Ma3MyHbl: Kypc Ma3MyHBI TIoH MyFalliMiH OeHiHAIK HaspiayFa Heri3 OONaThIH OKBITY
o/icTepiH FaHA eMec, Ma3MYHBIH J1a KaMTuIbl. [1oH Ma3MyHBI OKyIIBIIAP/IBEIH OOMBIHAA ©3 OeTiMeH OiniM
aimy, e3iH-631 PeTTey JaFabUIapblH KaJbITACTBIPYFa; TYpJIi aJaMaapMeH THIMII JHAJIOT JKYpri3e ajJaTbhiH,
Ka3ipri 3amaHma TaOBICTBI eMip Cypyre NalbiH, CaHJIBIK TEXHOJOTHsIIapJa KY3BIPETTUTIK TaHBITATHIH
OenceH/li KaJbIITacyFa KOMEKTECEeTiH OKY YIepiCiH YHBIMIACTBIPY VINIH KaXETTI OULTIM JKoHE
MPAKTUKAJBIK J1aibIHIBIKTEl KAMTAMACHI3 €TE/.

IpepexBusurrepi: [lenarornka, baranayaeiH enmeMaiK TEXHOIOTHSIIAPHI

IocTpexkBu3uTrepi: bruonorusnan cabakTaH THIC KYMBICTap YHBIMAACTBIPY, MeKTenTe OHOJIOTHSIIBIK
TOKIpuOEnepIi )Kypri3y saicremect

OkbITyaaH KyTieTin HoTtuxkeaep: OH 4,9

A) OKBITYABIH 3aMaHayd HHHOBALMSUIBIK JKOHE WHTEPAKTUBTI OMICTEPIH MEHTepedl KOHE oiapibl
TOKipuOene KoijaHaabl, KociOW KbI3METTi KETUINIpy YIUiH alblHFaH aKIapaTThl jKACaHIbl MHTEIUIEKT
apKbUIBI TAJIJANIBI )KOHE IIBIFApMAILIBIIBIK TYPAE TYPICHIIpEni;



B) Xana 6ixtiM 6epy TeopHsIChbl MEH MPAKTUKACKIH MEHI€PY aPKBUIbl WHHOBAIMSIIBIK TEXHOIOTUSIAPIBIH
op TYpiH, MEKTENTe OUOJIOTHUSHBI OKBITY 9JIICTEMECIH, COHBIMEH KaTap >KacaHJIlbl MHTEILUICKT KOMeEriMeH
OuTiMi Oaramay sl aBTOMATTaHABIPYABIH TUIMII KYPAJIapbIH, 9ICTEPiH KOJIIaHA b,

C) Oky mpomeci cyObeKTiLNepiHiH MCUXOJOTHIIBIK OumimMi ymriH opTa OimiM Oepy OarapraMachbiHBIH
JKAHAPTHUIFAH Ma3MYHBbIHA COMKEC OKBITY OICTEPiH, TOCUIIEPIH JKOHE KYpalJapblH Maijaiany
EPEKIIENIKTePiH TaJIaiIbI;

D) KociOu KpI3METTi JKETUIIIpy YIIIH UTePUITeH TEPHUsUIBIK OUTIMIEPiH KOIAAHBIM, THKIpUOEIe TajIai bl
JKOHE IIBIFAPMAIIIBUIBIK TYPJIE ©3repTei;

E) OxpITynbIH 3aMaHayd WHHOBAIUSIJIBIK JKOHE MHTEPAKTHUBTI QMICTEPIH KOJJIaHA OTBIPHIM, OojaliarbiH
Ooypkalt anajpl )KoHE MYMKIHIITEPIH capasar, Oaraiaiibl.

Moayab 6. ApHaiibl meIarorukajabIK oLTiM

Ayo6aun nuckpuntopaapsl: A); B); C); D); E).

IMonniH aTaybl: MekTen OMOMOTUACHIHBIH TEOPHSUIBIK HETi3/epi

Barnapiama aBTopbI:

KypeTsl oKbITYABIH MaKcaTbl: BHONOTHSHBIH HEri3ri TYCIHIKTEpi, OHBIH TEOpHUsUIaphl apKbLIbI Tipi
opranu3mjie OOJBIN KAaTaThiH OMONOTHSIIBIK KYOBIIBICTAp MEH TpolecTep Typajbl OLTIMIH KEeTLIIipit,
TYCIHITIH KEHEUTY, TUSHAKTBI OLTIMIH KaJIBIIITACTHIPY.

IMonnin KbIcKama Ma3MyHbI: [IoHHIH Ma3MyHBI OHOJIOTHSUIBIK MaTEpUasIbl OKyFa KaThICTBI MEKTEITIH
0apyIbIK TIOHJIEpIHE OpTaK IEAarOrMKallblK epexenepre HerizaenreH. bBuonorus FHUIBIMBIHBIH ipreni
TYKBIPBIMIAMA/IAPbI, TEOPUSUIApbl JKOHE ONapiblH Ka3ipri TyciHaipMmenepi, coHAaii-ak Ouomorus
FBUIBIMBIHBIH JKeKe OeiMAEpIHIH 3aHIbUIBIKTAPBI, €peXeNnepl MeH HPUHLIUOTEpl Typayibl OuTiMi
KaMmTuabl. [IoHHIH Ma3MyHBIH MEHrepy OapbIChIHIA MEKTENTEri OHOJIOrHs KYPCHIHBIH TaKbIPBIITAPBIH
JKEKe TaJJlall OTBIPBIIN, OHBI OKBITY IPOIECIH/E HAKTBI SJIC-TACLIAEp/Ii KOIAaHy MaFblIapblH HUTepei.
IpepexBu3ntrepi: buonorusra kipice. 3oomorus. Lluronorus »oHe THCTONOTHS. OCIMIIKTED
AHATOMHUSICHI, MOP(OJIOTHSICHI )KOHE CHCTEMAaTHKACHI.

HocTpexBusnTrepi: OcimaikTep ¢puznonorusicel. MojeKyaanblK OHOIOTHs.

OxkpITyAaH KyTiieTin HoTHxkeep: OH 1,9

A) Kocibu mmegarorukaiblK KeI3METIH YHBIMIACTBIPY OaphICHIHIA KY3BIPETTI MICTTiMACp KaObUIay YIIiH
OMOJIOTHS CaJachIHIAFHI iprei OLTiMi MEH JaFIbUIapBIH KO TaHA b,

B) Kana 6iim Oepy TeopHsChl MEH PAKTHKACKIH MEHTEPY apKbUIBI WHHOBAIMSIIBIK TEXHOJIOTHSIIAPABIH
op TYpiH, MEKTENTE OMOJIOTUSIHBI OKBITY 9IICTEMECIH, COHBIMEH KaTap »KacaH/Ibl HHTEIICKT KOMETiIMEH
OimiMi Garaiaymbl aBTOMATTAHABIPYABIH THIMIL KYpaaaaphiH, dIICTEPiH KOJIIaHAbI;

C) MeKTer OMONIOrus KypChbIHBIH HET13ri 0emiMaepi OO bIHINIA MEHT€PLITEH JKaIbl OMOIOTUSIIBIK
TEOPHSUITBIK OUTIMIEpIH KOciOW, CHIHU OMay MPOLECTePiH AAMBITYAA KOIIaHAIBI;

D) wmekren OWONOTHSACHIHBIH Ma3MVYHBIHAAFBI OacThl TYKBIPBIMIAP MEH TEOPHSUIapAsl TaOHFaT
OcifHeCIMEH COMKECTEHIIPIIl, METOIOJIOTHSUTBIK TYPFBIIAH TalIai b,

E) myHmeTaHsIMIBIK Haeagapabl )KOHE TIPIIUTIK KAkl FRUTBIMHBIH KOPBITBIHABICHIH TYCIHIIPE OTHIPHIII,
KYpPCTBIH MaTepHablH TYXKBIPBIM/IAI, Oaranay, 6araapiay/Isl Urepei.

Moayab 6. ApHaiibl Negarorukaibik OLTiM

dyo6aun nuckpunrtopiaapsi: A); B); C); D); E).

ITonnin araybl: binim 6epyieri MEHEDKMEHT KoHE KOITOACIIBLTBIK

Barnpapaama aBropsl: PhD, ara okpiTymisl Kyanxanosa K.T.

KypeTrsl oKbITYIBIH MakcaTbl: bitiv Oepy yilbIMaapeiHaa 6ackapy MEH KeIIOacCHIbIIBIKTBIH
3aMaHayd TEOPUSUIBIK HETI3[IepiH, KYPbUIBIMBIH KOHE MPAKTUKAJIBIK ACHEKTUIEpIH MEHrepry,
OomamaK MaMaHAapAblH  0acKapylIbUIBIK — KaOuleTTepiH, KeHIOacIIbUIBIK  KacHeTTepiH
KaJIBIITACTBIPY JKOHE CTPATErHsUIBIK OMJIay Jaf/AbUIapbIH 1aMbITY.

ITonnin KpIcKkama cunmarramacel: "bitiM 6epyneri MEHEPKMEHT JKOHE KeIlOaclIblIbIK" IoHl
OuriM Oepy >KyHeciHIeri Heri3fieireH KaKeTTUIIK peTiHae eHOEK HapbIFbIHBIH 3aMaHayH
TananTapblHa Xkayan Oepeil, HaKThl JKafFJailap/pl Tanjgay *KoHe JUAarHOCTHKANAy JaFAbUlapblH
nambiTagbl. [[oHII OKBITYIBIH MakcaTbl OuTiM Oepyzeri KemOacuIbUIBIKTEL YHBIMIBI OacKapy
Kypajibl peTiHe KOJIJaHy asChIHAA KapacThIpyFa HETI3JENIreH jKoHE Oojallak MaMaHIap/blH
KOIIOACIIBIIBIK QJICYETIH MCUXOJIOTHSIIBIK-TIEJArOTUKANIBIK Kypal PeTiHJe AaMbITyFa, OoJamak
Oi1iM Oepy KemOacuIbIChl peTiHAeri OUTiM alyIIbIHBIH Pe(IeKCUBTI KY3bIPETTUIINH JaMbITyFa
OarpiTTanFad. [loHai oKy OapbIChIHAAa OUTIM alylIbl YHBIMIACTHIPYIIBLIBIK-0acKapyIIbUIBIK
memiMaep KaOblaay JaFablIapblH MEHrepeai, Ou1iM Oepyaeri Oapiblk MyAneNni TaparnTapMeH



e3apa  KapbIM-KaTblHAC  ’kacay  JaFaplIapbl  KaJblITacaabl  JKOHE  JKETUIIpiiIesni.
IIpepexBu3utrepi: JKeke TyirFaHel 3epTTEyHiH JkoOamay omictepi, Ilegarorukanbik
UMUJDKEIIOTUS )KOHE KOPIIOPATUBTI MOJCHUET

MocTpexBu3utTepi: TysFranbiH 6cy TpeHUHT, TysIFa MEH TONTHIH 9JI€YMETTIK IICUXOJIOTUSCHI
OkpITynaH KyTijeTiH HOTH:KeJIep: OH 9

A) Xana OimiMm Oepy TeOpHsICBI MEH MPAKTUKACBIH MEHrepy  apKbUIbl  MHHOBALMSUIIBIK
TEXHOJIOTUSUIAPJIBIH 9p TYPIH, MEKTENTe OWOJIOTHSHBI OKBITY OJICTEMECIH, COHBIMEH KaTap
KacaHIbl MHTEJUIEKT KoMeriMeH OumimMai Oaranayabl aBTOMATTAHABIPYIBIH THIMII KYpallIapbiH,
oicTepiH KOJIJaHAIbI;

B) binim Oepy yiibIMbIHIA OacKapyAblH TypJepi MEH JEHTeWJepiH aHBIKTaml, opTypdi
0acKapyIIbUIBIK TEOPUSIIAP MEH MOJIEIBIACP/l TallJal Ibl;

C) Twmimuni kemOacIIBUIBIK CTHIIZCPIH TaHJIAyFa JKOHE OJapAbl OPTYPJi IeNarorhKaibIK
XKarIainapaa KoJaanyra KaOureTTi 0oabl;

D) binim Oepy yiibIMbIHIA OIpJIECKEH YXKbIMABI KYPY/IbIH, KbI3METKEPJIEPAIH MOTHUBALMSICHIH
apTTHIPYABIH JKOHE THUIMJII )KYMBIC OPTACHIH KaJIBIITACTHIPY/IBIH JKOJITAPBIH MEHTepe/Ii;

E) VHHOBanuMsIbIK TEXHOJIOTHSIIAp MEH OUTIM Oepy callaChlHIAFbI JKaHa dAIC-TACUIAEPAl TUIM/IL
Oackapy yAepiciHAe KOoJilaHa ajiajbl.

Moaynab 6. ApHaiibl meIarorukajgbIK OLTiM

Adyoaun nuckpuntopaapsi: A); B); C); D); E).

IMonHin aTaywl: buonorusgan ecentep MmbBIFapy

Barnapiaama aBTopbI: Maructp, ara okeITymsl Kyan6ait XK.1.

KypeTsl OKBITYABIH MaKcaTbl: CTYACHTTEPre OMOJOTHSIIBIK TPOIECTep MEH KYOBIIBICTAp/bl CaHJIbIK
JKOHE camnallblK TYPFbIaH TYCIHYTe, oNlapJibl ecerTey apKbUIbl TepeHipeK MeHrepyre kemekreceni. [1on
apKBUIBI CTYJIEHTTEp OHMOJIOTHSIAFbl 3aHIBUILIKTAP/BI, MPUHIUIITEPAI HAKThl MbBICAJIADMEH TYCIHIIL,
ecenTep IIbIFapy apKpulbl o3 OumiMaepin keringipeni. CoHBIMEH KaTap, Oy TOH CTYACHTTEpIi
JIOTHUKAJBIK OWJay, FBUIBIMU ONICTEpPIl KOJJAHy XoHe OHMOJOTHAHBI MPAKTUKAIBIK TYPFBIIAH 3epTTey
JaFIbIIapbIMEH TaHBICTHIPAIBL.

IMonHiH KbIcKama Ma3MyHbl: [IoHHIH Ma3MyHBI OMOJOTHSIIBIK €CENTEpIl IICNIyAe IMOHIK CalaJIarsl
TEOPUSUTBIK OUTIM MEH MPaKTHKAJIBIK TaFIbUIapAbl MEHrepy JXKoHE IMaijajaHy oIiCTeMeCiH KaMTH/IBI,
Buonoruansik ecenTepid KIiKTenyl MEH TYpJiepiH, CHMBOJIMKACHIH, KYPBUIBIMBI MEH Ma3MYHBIH aHBIKTAY
TIPUHITANITEPIH aHBIKTayFa MYMKIHTIK Oepemi. Mekren OWONIOTHS KypChIHAA OepiieTiH OMOJIOTHSIIBIK
€CenTep/IiH MIBIFapy KOIIApbIH YHPETeIi.

IIpepexBusutrTepi: buonormsra xipicme. 3oomorus. lLluromorus XoHE THUCTONOTHSA. OCIMIIKTEp
AHATOMUSICHI, MOP(OJIOTHICH )KOHE CHCTEMAaTHKACH.

HocTpexBusnTrepi: Ocimaixrep hu3noNOrHUACH. MOJIeKyIanbIK OHOIOTHSI.

OxkpITyAaH KyTiieTin HoTmkesep: OH 3,8

A) BHONOTHANBIK TOHIIEPAI OKBITY 9MIICTEMECIH XoHe OMOJOTHSUIBIK 3epTTEYiep JKYpri3y TaxipuOeciH
Oimeni (>kacaHIBI MHTEIUIEKT apKbLIBl OMOIOTHSUIBIK O1TiM Oepy camachlHAAFbl Macelenep i menry YIriH
OacTamkpl JKoHE KOCBHIMINA JEepeKTepii >KWHAWABI, OHJEHl >KoHEe IMaiianaHalsl); 3epTTey cajachlHIa
3epTTEY SIICTEPi MEH aKaJAEMUSITBIK Ka3yIbl KOJIIAHA b,

B) Cananblk >koHEe CaHABIK Tanmay >KYpri3eli, aJbIHFaH MOIIMETTEepHAl CaJbICTHIPAAbl, OMOIOTHSIIBIK
TaKBIPBIITEl OKBITY OMICTEPIH Tanmaiipl, OUOJOTHSUIBIK OOBEKTLIepAl MEKTENTeri CHIHBINTAH THIC
JKYMBICTapABl OKBITY KYpallbl pEeTiHIE KapacTeIpajpl, TaOWFH JKOHE AaHTPOIMOTEHMIK (aKTOpIapabIH
ocepiHeH ONapblH KaIbIITACYbl MEH ©3repy 3aHIBIIBIKTAPBIH TYCIHET;

C) Ecen mprapyna JTOTHKANBIK OiIay XoHE Tajjay jkacay KaOUIEeTiH MaMBITabl, €CENTiH MapThIH
Tannay, KaKeTTi MoliMerTepli Oerminm aiy, OHONOTHUSIBIK TporecTepiH Oip-OipiMeH OalIaHBICHIH
TYCIiHEZ.

) Cri36anap, quarpammainap MeH rpaduKTepal naiaanansli, OMOMOTHSIIBIK AP EKTEPMEH KYMBIC icTel
ayaJibl, aHAIM3 YKacall, KOPBITHIH/IBI IBIFApyFa JIaFAbLIaHa/IbI.

E) buonormsmeik ecenTepii Iienry OapbICBIHAA KapaThUIBICTAHY-MAaTEMATHKAJBIK CayaTThUTBIFBIH
JAMBITabl, CAHIBIK MATIMETTEP 1 KOJIIaHa OTHIPHIIL, €CEeNTep/Ii IIemIel XKoHe HOTHKeCiH Oaranail anajpl.

Module 7.1. Basic forming disciplines

Dublin descriptors: A) B) C) D) E)

Name of the discipline: Genetics

Author of the program: Master's Degree, Senior Lecturer Keybacosa I'.V.



Brief purpose of the course (in accordance with the curriculum):

Study of phylogene and individual ontogenic organisms, explaining the main components of life
functions with the aim of training students in the correct management and direction of life processes, as
well as the consideration of mechanisms for transferring heritage awards.

Summary of the discipline (main sections or topic titles): The program of discipline forms theoretical
knowledge based on analysis of variability of genetic material, molecular mechanisms of genetic
processes: cytological foundations of heredity, types of reproduction, features of stages of meiosis,
hybridological method, types of hybridization and inheritance of traits, gap patterns and statistical
analysis. In addition, hereditary forms of hereditary disorders of the physical and mental development of
the human body, methods of their timely diagnosis and correction, the basics of selection are studied.
Prerequisites: Introduction to biology, cytology and histology

Post-requirements: molecular biology

Expected learning outcomes: OH 10

A) Describes basic concepts of diversity, identification, classification of biological and microbiological
objects. Performs analysis of life at different levels of life organization using biological, biotechnological,
molecular genetic methods;

B) the use of mastered materials to improve general biological training, the application of the knowledge
gained to conduct demonstration experiments;

C) knowledge of the basic concepts of genetics, basic genetic laws; knowledge of gene interaction, sex
genetics, chromosomal theory of heredity; Study of the mechanisms of genetic material, factors affecting
variability;

D) to possess information about hereditary diseases and the basics of human genetics; the ability to
conduct and analyze genetic experiments, to compare genetic data with the achievements of
biotechnology and genetic engineering;

E) Speaks a foreign language at a professional level, describes the basic concepts of genetics, analyzes
using molecular genetic methods, using various means of oral and written communication to solve
professional problems.

Module 7.1. Basic forming disciplines

Dublin descriptors: A) B) C) D) E)

Name of the discipline: Human and Animal Physiology

Author of the program:

Brief purpose of the course (in accordance with the curriculum): The purpose of the discipline is to
teach the physiology of living organisms to use it in solving problems faced by their professional
activities by teaching the physiology of living organisms the concepts of botany, zoology and physiology,
microbiological concepts, methods, phenomena, patterns in this field of sciences. To acquaint future
biologists with the position of living organisms in the biosphere, their role, physiology and physiological
aspects of the microbial world.

Summary of the discipline (main sections or topic titles): The content of the discipline "Physiology of
humans and animals™ gives the opportunity to master theoretical knowledge about the characteristics,
mechanisms of physiological processes in living organisms in general, characteristics of functions of the
body, the importance for their life, possesses the skills of determining the correlation of biochemical
changes and physiological processes in living structures, regulation, neural excitation, efferent and
afferent nerve pathways, receptor functions, the action of hormones on human and animal organisms.
Pre-requisites: Human anatomy. Cytology and histology.

Post-requisites: molecular biology, medical biology, biochemistry, biotechnology, anthropology
Learning outcomes: OH 5

A) Uses psychological-pedagogical, didactic approaches in the educational and educational process and
anatomical-physiological, age-specific features of students in the organization of education and training in
professional activities; he knows the basics of life safety and environmental protection through familiarity
with the laws of physical structure, human development, and his activity;

B) identify the location of microorganisms in nature and the ability to distinguish and evaluate changes in
them caused by external environmental factors;

C) determination of the ability to assess the structure and features of the life of animals in nature and the
relationship between factors and the external environment;

D). knowledge of the species and features of cell structure of plants in nature and the processes of their
growth and development. Explanation of structures and features of life of plants,animals and
microorganisms;



E) to understand the relationship between microbes and bacteria in the natural environment and the types
of microorgonisms, species and classes of animals in the natural environment.

Mopnyas 7.1. Heri3z KanbInTacThIPYIIbI MIHAEP

Ayoaun muckpunrtopaapei: A) B) C) D) E).

[MonniH aTaybl: MUKpOOHOIOTHS KOHE BUPYCOJIOTHS HEri3Aepi

Bbarpapniama aBTopbI: M.F.K., 1oneHT M3umosa P.

KypcThbl OKBITYIBIH MaKcaThl: AlaM eMipi, mapyaniblUIblK, OHIIIPIC calaChIHIaFbl MUKPOOPTaHU3M/IEP
MaHBI3bI JKOHE MHUKPOOTap QJIEMIHIH SKOJIOTUSIIBIK aCIEKTEPiH TIKIPUOENIK JaFablIapMeH YINTacThIpa
KapacThIpy.

[Monnin KpIicKama Ma3MyHbI: MukpoOHONOruss - OWOJIOTHS  FBUIBIMBIHBIH JKEKE  CaJlachl.
"MHKpPOOHONOTHSL KOHE BUPYCONIOTHs Herizaepi" MHUKpOOpraHU3MIEpAiH OHONOTHSIIBIK KacHETTepiH,
OJIAPJIBIH Tipi XOHE )KAHCHI3 TaOWFATIEeH OalaHBICHIH, MakIaabl KACUSTTEP Il MPAKTUKAIBIK KOJIJIaHY/ bl
KOHE OJapAbIH 3USH]IBI OPEKETTEPIH JKOIbI 3epTTel 1. MUKpOOHOIOT sl )KOHE BUPYCOJIOTHS calachlHIa
XKyHeni OUTiM almy MyFalliMHIH FBUIBIMH KOKXKUETiH KEHEWTYre, OHbI TOYeJCi3 3epTTeyIli KoHEe MYFalliM
peTiHe KANBIITACTBIPYFa BIKIAI eTeli.

IpepexBusuThI: [{uTONOrNA K9HE TUCTOIOTHS

MocTpexBu3nThI: BHOTEXHOIOrUS HETI3/Ep].

OxkpbITyAaH KyTu1eTiH HoTHAReep: OH 10

A) DBHONOTHANBIK, MHUKPOOMONOTHSIIBIK HBICAHIAPABIH OPTYPJLUIri, WACHTH(QHUKAIMACKHL, KIKTEmyi
Typajbl HEri3ri TYCIHIKTEpJI CHUIATTaiAbl. BHONOrMsIIBIK, OHOTEXHOJOTHSUIBIK, MOJIEKYJIaIbIK-
TeHETHKAJIBIK d/IICTEP Il KOJJaHy apKbUIBI TIPIIUTIKTI YHBIMIACTHIPYABIH SPTYPIIi ACHr eiiliepinieri emipre
Tanay kacayabl XKy3ere achblpajibl;

B) MHuKpOOHONOTHSIIBIK — 3epTXaHaia MHUKPOOHOJIOTUSUIBIK, OWOTEXHONOTHSUIBIK, MOJIEKYIallbIK-
TCHETHKANIBIK ~ OJICTepAi  KOJJNAHBIT ~ MHKpOAF3ajiapiblH  MOPQOIOTHUSUIBIK,  TUHKTOPHAIIBIK,
KYJIbTYPaJIJIbIK, aHTUT'€HIIK KACUETTEPIH 3epTTel, MACHTHU(PHKAIMIIAY JaFIbICBIH MEHIepe/I;
C)Teopusiblk OUTIMIH OKY TOXIpuOeae KOJIAaHY JaFabiChl (IEMOHCTPAIMSUIIBIK MpernapaTTap, KOPEeKTiK
opTalapabl TaibIHAAY, 3apapcChl3AaHIbIpy TOCUIIEPIH OpBIHIAY, NAKBUIIAY JKOHE allFaH HOTIKENepiH
OasHIay, Ipe3eHTaIus 1.0.,) KaJIbITacaisl;

) Mukpoopranu3MIepaiH TaOWFATTaFbL,alaM OMIpIHAEri MAaHBI3BI JKOHE MHUKpPOOTap OJIEMiHIH
AKOJIOTHSUIBIK, aCTIeKTEepiHe Ka3ipri Ke3Kapac OOWBIHINA FEUTBIMH 131ICHIC, 3epTTEYIIEp KYPTri3ei;

E) Kypc Oofibiamma wrepren OuTIM-OUTIKTEpi  HETi3iHIE MHUKPOOHONOTHSIIBIK 3EPTTEYIIEp HOTHXKECIH
KOPBITBIHABUIAN,  OODKAWAbl,  YCBHIHBICTAp  JKaCalABLFBUIBIMA  JEPEKTEPMEH  CaJBICTBIPHII
Tangai b1, 0arajanipl.

Module 7.1. Basic forming disciplines

Dublin descriptors: A) B) C) D) E)

Name of the discipline: Basics of biotechnology

Author of the program:

Brief purpose of the course (in accordance with the curriculum): In-depth training on the integration
of biological objects and processes into production, industrial technology, the modern achievements of
biotechnology, and its role in solving ecological and economic problems.

Summary of the discipline (main sections or topic titles): The "basics of biotechnology" course will
teach the technology of obtaining various essential products important for human life in the presence of
micro-organisms, plant cells and animals. It considers agricultural, food, animal husbandry, plant
industries in separate directions. The course studies equipment used in biotechnology production,
laboratories, safety rules at work, teaches to apply the acquired knowledge in biotechnology in industrial
practice, forms skills of practical demonstration of knowledge, obtained during theoretical training.
Pre-requisites: Cytology and histology.

Post-requisites: Organization of extracurricular work in biology. Methods of organizing biological
experiments at school.

Learning outcomes: OH

A) Describes basic concepts of diversity, identification, classification of biological and microbiological
objects. Performs analysis of life at different levels of life organization using biological, biotechnological,
molecular genetic methods;

B) can classify microbiological and biotechnological methods used in biotechnology;

C) Can analyze microbiological, biotechnological, molecular genetic methods aimed at obtaining
biotechnological products;

D) Can control the use of living organisms as subjects for research and biotechnology purposes;



E) Can master practical skills in the analysis of the removal of target products from living organisms.

Mopayas 7.1. OcHoBogopMupyIOIIHe IV CHUIIHHBI

dyoaunckue neckpuntopsl  A); B); C); D); E).

HaumeHoBanus TUCHUIUIMHBI: OpraHudveckas U OMOJIOTHYECKass XUMHUS (OPBIC TUTIH/EC)

ABTOp POrpaMMBblI.

Heas u3yyenusi Kypea: GopMupoBaHHE CHCTEMbI 3HAHHHA O MOJEKYJSPHOM YPOBHE CTPOCHHSI KHUBBIX
OpraHU3MOB, a TAK)KE COCTABJICHUH MIPEACTABICHUH O XOIIMCTUYECKOM B3TJIsi/Ie B OMOJIOTHH.

Kparkoe conep:xxanue qucuumimmnbl: CojepkaHue Kypca HalpaBiIeHO Ha OCBOEHHE OCHOBHBIX METOJI0OB
OPTaHUYECKOH M OMOJIOrMYECKOW XMMHUHU, 3HAKOMCTBO C OCOOCHHOCTSIMHM CTPOCHHMsSI U CBOKMCTB OCJIKOB,
AMHHOKHCJIOT, YTJICBOAOB, XMPOB M HYKIEHMHOBBIX KHCIOT, U 0a3upyercs Ha OCBOSHHU MEXaHH3MOB
HACJIEICTBEHHON WH(pOPMaIlUM U MEXaHU3MBbI peai3anuy HacJaeCTBEHHON HH(OpMAaIi TeHETHIECKOT0
anmapara KIJIETKH, CTPOSHHE MOJIEKYJ HYKJIEHHOBBIX KHCIOT M OEIKOB, XMMHYECKUH COCTaB >KUBBIX
OpPraHU3MOB, XHMHUYECKHUE PEAKIIUH, TPOTEKAIOIINE B )KUBOH MaTEPUU.

IIpepexBu3nTHI: BBEACHNE B OHONOTHIO.

IMocTpexkBu3NTHI: MoOnexkymnspHas OUOIOTHSI.

O:kugaeMblii pe3yabTaThbl 00yuennsi: PO 8

A) IIpoBOmWUT Ka4YeCTBEHHBIM U KOJIMYECTBEHHBIH aHAN3, CpPaBHHUBACT IIONIYYCHHBIC JIaHHEBIEC,
aHAM3UPYeT METOAMKY IPEeroJiaBaHusi OMONOTMYECKHX TEM; paccMaTpuBaeT OMOJIOTHYecKhe OOBEKTHI
KaK CpelCcTBO O0yUYECHHUsI BHEYPOUHOH paboTe B IIKOJIE; TOHUMAET 3aKOHOMEPHOCTH MX (JOPMHUPOBAHUS
M3MEHEHHS T10]] BO3ICHCTBHEM IIPUPOIHBIX M aHTPOIOI€HHBIX (haKTOPOB;

B) crocoben mporHo3upoBaTh MPOTEKAHUE HECIOKHBIX OMOXMMHUYECKHX PEAKIMH W MPOH3BOJHTH
Ha3BaHM OMOXUMHUYECKUX COCTMHEHHUI NCXOJIS U3 CTPYKTYPHI, U HA00OPOT Ha ee Pa3BUTHE;

C) 3HAIOT HAYYHBIE OCHOBHI OMOJIOTHIECKON XUMHH, €€ TPAKTHIECKOS 3HAUCHHUE;

D) ymeror mpenckas3siBaTh CBOMCTBA COEAWHEHWH, YUUTHIBAS WX MPUHAMIESKHOCTH K ONPENEICHHOMY
KJIacCy OMOXUMHUYECKUX COETNHEHUH.

E) 3Ha10T cTpocHHE OMOXUMHUUYECKAX COCTUHEHUH, 00IIHe 3aKOHOMEPHOCTH IIPOTEKAHMS OMOXMMHIECKUX
peaknuii B OMOIOTMUECKON XIUMUH;

Module 7.1. Basic forming disciplines

Dublin descriptors: A); B); C); D); E).

Name of discipline: Plant Physiology

Course authors:

The purpose of the course: To reveal the essence of the processes occurring in plants, establishing their
relationships, regulation mechanisms, developing techniques aimed at increasing the productivity of
various crops.

Discipline summary: The discipline studies the most important issues are: the chemical composition of
the plant organism, the structure of plant cells, characteristic features, photosynthesis, plant respiration,
water regime, plant growth and development physiology, types of phytohormones, mineral nutrition,
physiology of plant resistance to various factors. They are armed with theoretical knowledge and practical
business skills necessary for knowledge of the physiological foundations of plants

Prerequisites: Anatomy, morphology and systematics of plants.

Postrequisites: biotechnology of plants and agriculture, fundamentals of biotechnology, greenhouse
economy

Expected learning outcomes: OH 1

A) Uses fundamental knowledge and skills in the field of biology to develop competent decisions when
organizing professional pedagogical activities;

B) Putting into practice the knowledge and ability of traditional methods of physiological information -
visual observations, i.e. registration of the timing of the onset of seasonal phenomena. Explanation and
demonstration of physiological processes in plants and experimentation on sections of organs

C) Ability to make judgments, evaluate ideas, and draw conclusions about processes. Acquisition of
practical work skills. Acquire the skills of conducting experiments to study the basic physiological
processes. Study of the main processes occurring in plants, their comparison and classification

D) Skills in the field of physiological observation for scientific purposes, firstly, by the method of
studying biological processes. Designing schemes for the biosynthesis of chlorophyll, the Calvin, Krebs
and Hatch-Slack cycles.



E) Skills in the field of teaching to acquaint students with regularities, one of the methods of processing
physiological observations. Evaluation of the role of the main physiological processes in the growth and
development of plants.

Module 7.2. Fundamentals of biology

Dublin descriptors: A); B); C); D); E).

Name of discipline: Genetic basics of selection

Course authors: Meinoait A.M.

The purpose of the course: The main goal of the course is to study the structure of the cell and the
functions of structural components, analyze the laws of inheritance of traits and principles of inheritance,
master the methods of selection and types of selection. To understand the variability of genetic material,
analyze the molecular mechanisms of genetic processes, and describe the structure of genes.

Discipline summary:

The discipline of "genetic basis of selection™ is characterized by methods that allow a person to obtain the
laws of heredity, selection and obtaining new varieties and hybrids. The content of the discipline
characterizes theoretical knowledge on the basis of variability of genetic material, analysis of molecular
mechanisms of genetic processes, comprehensively studies the laws of heredity, identifies types of
variability, monitor and account for causes, know laboratory methods.

Prerequisites: Introduction to biology, cytology and histology

Post-requirements: molecular biology.

Expected learning outcomes: OH 10

A) Describes basic concepts of diversity, identification, classification of biological and microbiological
objects. Performs analysis of life at different levels of life organization using biological, biotechnological,
molecular genetic methods;

B) Describes the basic concepts of diversity, identifications, and classifications of biological
microbiological objects. Analyzes life at various levels of the organization using biological and molecular
genetic methods.

C. the ability to make judgments, assess the fundamental characteristics of genetics, mechanisms for the
implementation of hereditary information; communication skills in the formation of a common
characteristic of the main concepts of heredity and variability;

H. skills in the field of training to prepare a young specialist to solve genetic problems, competently
conduct experiments to study heredity and variability and interpret the results, the ability to use
intersubject communications in teaching this subject, as well as mastering the basics of genetics and
selection. owns information about hereditary diseases, the basis of human genetics; to be able to conduct
and analyze a genetic experiment, to associate genetic data with the achievements of biotechnology and
genetic engineering;

E. Applies knowledge of a foreign language at a professional level, using a variety of means of oral and
written communication to solve professional problems, describes the basic concepts of genetics, performs
analysis using molecular genetic methods.

Module 7.2. Fundamentals of biology

Dublin descriptors: A); B); C); D); E).

Name of discipline: Living organisms physiology

Course authors: Momnekosa 1.K.

The purpose of the course: To reveal the essence of the processes occurring in plants, establishing

their relationships, regulation mechanisms, developing techniques aimed at increasing the productivity

of various crops.

Discipline summary: The appearance of life on Earth, physiological processes in animals and humans
and their mechanisms, the body's relationship to the environment. The study of the reaction of the body to
external effects and various effects of the internal environment. It is an important branch of science,
studying the regularities of the main physiological life processes in living organisms, as well as the
activity of general systems, organs and all tissues and cells.

Prerequisites: Human Anatomy, Cytology and Histology

Post-requirements: Evolutionary Doctrine.

Expected learning outcomes: OH 5

A) Uses psychological-pedagogical, didactic approaches in the educational and educational process and
anatomical-physiological, age-specific features of students in the organization of education and training in
professional activities; he knows the basics of life safety and environmental protection through familiarity



with the laws of physical structure, human development, and his activity;

B) Knowledge and understanding about the structure, functions, processing of observations of
physiological processes. Understanding is achieved by explaining, describing, defining, discussing,
formulating, illustrating, demonstrating the main physiological processes occurring in a plant cell.

C) Putting into practice the knowledge and ability of traditional methods of physiological information -
visual observations, i.e. registration of the timing of the onset of seasonal phenomena. Explanation and
demonstration of physiological processes in plants and experimentation on sections of organs;

D) Ability to make judgments, evaluate ideas, and draw conclusions about processes. Acquisition of
practical work skills. Acquire the skills of conducting experiments to study the basic physiological
processes;

E) Skills in the field of physiological observation for scientific purposes, firstly, by the method of
studying biological processes. Designing schemes for the biosynthesis of chlorophyll, the Calvin,

Krebs and Hatch-Slack cycles; Skills in the field of teaching to acquaint students with regularities, one
of the methods of processing physiological observations. Evaluation of the role of the main
physiological processes in the growth and development of plants.

Moayab 7.2. BuoJsiorusiibiH pyHAaMEHTANBLABI Herizaepi

Ayo6aun nuckpunropaapsl: A); B); C); D); E).

IMonnin aTaybl: MuKpoOpraHU3MAEp OHOTEXHOIOTHSICH

Barnapaama asTopbl: Kammena A.K.

KypcTbl oKbITYIBIH MaKcaThl: CTyIeHTTEp Al OMOTEXHOJIOTHAIA KOIIaHBUIATBIH MUKPOOHOIOT USITBIK
MPOLIECCTEPIIH MPUHLUIITEPIMEH JKOHE epEeKIITIKTepIMEH TaHBICTBIPHIII, MPOAYLICHT—
MHUKpPOOPTaHU3MIEP JKOHE IIMKI3aTKa KOWBLIATBIH TaJalTapMEH, MHKPOOPTaHU3MIEPAl ocipy
oicTepiMeH, KaXKeTTi OHIMIEp/ i 06JIin aly jKoHE Tazajiay d[iCTEPIMEH TaHBICTHIPY.

[Monnin KpIcKama wMa3MyHbl: Kypc MukpoopraHusmaepii KyJbTUBUPIIEY, KYyJbTUBUPJICYAIH
OTIIUMAJIBJI  JKaFgaiiapbl, ©cy JKoHE Ke0ew, KYJIbTHBHUDJIEY  OMICTEPIH  KapacThIPajbl.
MuKpOOHONOrMsUTBIK OHJIIPICTIH HEri3epi, MIUKI3aT aay TEXHOJOTHSIBIK IMPOLECTEPAIH CaThUIAPhIH,
MHKpPOOTHI OMOMAaccaHbl aly, HaH ICIpy aIlIBITKBUIAPEIH aly, MejlaccalaH allbITKbl ay, TAOUFH Ta3Ibl
MHKPOOTHI OMOMAacCachlH, CYTEKTI OaKTepHsUIappIH OMOMAaccachliH alyasl YiHpeTeni.

IMpepexBusuThi: [{uTONOrNA K9HE TUCTOIOTHS

IMocTpexBu3uThl: buorexnonorus Herizaepi, Kommanbansr Onomorys TonsIpakTaHy HeTi3aepiMeH
OxkpITyAaH KYTi1eTiH HoTHKeIep: OH 10

A) BHOIOTHSAIIBIK, MEKPOOHOIOTHSIIBIK HBICAHIAPABIH OPTYPIILIIri, HACHTH(PUKAIMICH, )KIKTEITyl TypaIbl
HETI3r1 TYCIHIKTEpAl CHIATTaHAbl. bBHOJOTHSIBIK, OMOTEXHOJIOTHSIIBIK, MOJIEKYJIAJBIK-TCHETHKAIBIK
omicTepai KOMAAaHY ApKbUIBI TIPIILUTIKTI YHABIMIACTBIPYIBIH OpPTYPJl ACHIeWepiHaeri emipre Tannay
yKacayzpl )KY3€ere achIpaibl;

B) Bronorusuibik, MEKPOOUOTOTHSUIBIK HBICAHIAPIBIH SPTYPJILIIT, HACHTH(DUKAIMSACHI, KIKTETYi TypasIbl
Oimemi skoHE TYCiHEe];

C) buoTexHONOTHSIIBIK OHIMAEPIi anxyFa  OarbITTalFaH MHUKPOOHMONOTHSIIBIK, OWOTEXHOIOTHSITBIK,
MOJIEKYIISAPIIBIK-T€HETHKAIBIK d/IiCTEPiH Tajmai anaibl;

D) Tipi opranmsmzepnai FBUIBIMH 3epTTEyNiep MEH OHOTEXHONOTHSUIBIK MakcaTTap YIIH OOBeKTiIep
perine naigananyasl Kagarajgai anaupl;

E) Mukpoopranusmaep/ieH MakcaTThl eHIMIep/i Oelin amxyabl KYpri3y[diH MpaKTUKAIBIK TaFIblIapbIH
MEHTepe aajibl.

Module 7.2. Fundamentals of biology

Dublin descriptors: A); B); C); D); E).

Name of discipline: Plant and Agricultural Biotechnology

Course authors: PhD, gouent Ucumos A.M.

The purpose of the course: Formation of knowledge about biotechnology methods in obtaining new
varieties of resistant plants for biotic and abiotic environmental factors. Formation of theoretical
knowledge about biotechnological problem solving in agriculture, training in animal husbandry,
agriculture, fodder harvesting, methods of agricultural waste disposal.

Discipline summary:

The course explains the ways of morphogenesis and plant regeneration in vitro, the microdeepening and
improvement of clone plants, the technology of obtaining new varieties of plants, Methods of pest control
and development of new plant varieties in agricultural production, increase animal productivity and
effectively combat the consequences of environmental disaster. It also forms the technology of obtaining
feed protein, methods of obtaining alternative sources of energy, skills to improve the quality of feed.



Pre-requisites: Cytology and histology.

Post-requisites: Organization of extracurricular work in biology. Methods of organizing biological
experiments at school.

Expected learning outcomes: OH 10

A) Describes basic concepts of diversity, identification, classification of biological and microbiological
objects. Performs analysis of life at different levels of life organization using biological, biotechnological,
molecular genetic methods;

B) to create and prepare the composition of the nutrient medium, to correctly select the first explant for
research, to master the methods of sterilization of plant objects and to use material resources in order to
increase the proper growth of isolated cells, cells and members in vitro, the level of agricultural
production;

C) mastering the methods of obtaining undifferentiated ul and regenerative plants, methods of increasing
land fertility, the formation of new varieties and species;

D) must be able to multiply plants that need to be developed in vitro, substantiate the methods used to
increase the productivity of agricultural production, and use ways to ecologize agriculture;

E) Must be able to use the method of rehabilitation of planting material from viruses and be able to apply
the technique of growing tissues at various stages of cloning, microculture, as well as use modern
biotechnological achievements in agriculture.

Monayan 7.2. ®ynaamMeHTATbHbIE OCHOBBI OM0JIOTHH

dyoaunckue geckpuntopsl  A); B); C); D); E).

HaumenoBanus qucuuniuabl: OpraHuyeckas XMMUsi OMOMOJIEKYIT

ABTOp nporpaMmsI: K.0.H., cr.ipenogaBatens Kazkees E.T.

Hean usyuenus kypca: O3HaKOMIICHUE C BUJIAMH, CTPOSHHEM, XUMHUYECKOH MPUPOJIO, OCOOCHHOCTIMH
OMOJIOTMYECKIX MOJIEKYII.

Kparkoe coaep:kanme nucuunauuel: JucuuruiiHa npu3BaHa cOpPMHPOBATH CHCTEMY 3HAHUU H
OCHOBHBIX TIOHSITHH 110 OPTaHUYECKOH XUMUH, MTPEACTABUTh OCHOBHBIE THUITHI XHMUYECKHX PEAKIUi, aTh
3HaHUs O CTPOEHMHU M CBOMCTBAaX OCHOBHBIX Omomornekys. CopepkaHue npeamera GopMHUpPYeT 3HAHUS O
Ouoxumuu OENKOB, HYKJIEUHOBBIX KHUCJIOT, YIJI€BOAOB, JMIIUAOB, MUHEPAIOB, BUTAMUHOB U TOPMOHOB,
3HAaYeHUM XMMUYECKOI'0 KPYrOBOPOTa B OPraHU3Me, MEXaHU3MaxX UX PEryJsalUH U pojiu B o0ecredyeHun
KU3HEIEATEIbHOCTH OpraHU3Ma, XUMHYECKMH COCTaB >KMBOIO OpPraHM3Ma U OCHOBHBIE XHMUYECKHE
IIPOLIECCHI )KU3HEAEATEIbHOCTH.

IIpepekBU3NTHI: BBECHUE B OUOJIOTHIO.

IMocTpexkBu3nTHI: MoOJNEKyIsIpHAsS OHOIOTHS.

Oxxuaaemblid pe3yabratbl 00yuenusi: PO 8

A) TIpoBoauT Ka4yeCTBEHHBI ¥ KOJIMYCCTBCHHBIH aHAJM3, CPAaBHUBACT IIOJy4YCHHbBIC JAHHBIC,
aHAJTM3UPYET METOAMKY IPENoJaBaHus OMOJIOTMYECKHX TEM; PacCMaTPUBAET OMOJIOrMYecKHE OOBEKTHI
Kak CpeacTBO 00y4YeHHUsI BHEYPOUHOH paboTe B ILKOJIE; IOHUMAET 3aKOHOMEPHOCTH UX (JOPMHUPOBAHUS U
M3MEHEHUS IO BO3/IeHCTBUEM IPUPOAHBIX M AHTPOIIOI'€HHBIX (DAKTOPOB;

B) 3naer XxuMHUYECKHil COCTaB, CTPYKTypa M MECTO y4acCTHSl B OMOJOTHYECKUX (PYHKIHUSAX OMOMOIIEKY
(OenxoB, yriIeBOAOB, JIUMUIOB, HYKIEMHOBBIX KHCIOT).

C) INonumaer GpyHKIUH OHOMOJICKYJ M UX JBHKCHHUS HA MOJICKYJISIPHOM YPOBHE;

D) OcBoun 1 mpuMEHsIeT TEXHHUKHA M METOJMKH, UCIIONb3YEMBIX /IS MIOHUMAaHHUS PEeakKiiii GHOMONIEKYI,
(bepMEHTAaTUBHBIX IPOLIECCOB, ITyTeH MeTaboNIM3Ma U OMOXUMHUYECKHX MEXaHU3MOB B KIIETKE;

E) Moxer aHamu3upoBaTh BOIPOCHI IMPUMEHEHHS OHOMOJEKYT B MPOM3BOJICTBE, MEIUIIMHE,
(hapmareBTHKE 1 OMOTEXHOIIOTUH;

Module 7.2. Fundamentals of biology

Dublin descriptors: A); B); C); D); E).

Name of discipline: Physiological basis of plant growth and development

Course authors:

The purpose of the course: To reveal the essence of the processes occurring in plants, establishing their
relationships, regulation mechanisms, developing techniques aimed at increasing the productivity of
various crops.

Discipline summary: The content of the discipline considers the growth and development of the
vegetative and generative organs of plants, the phases of cell growth, the features of the stages of
morphogenesis and organogenesis. In addition, the process of photosynthesis, water regime, plant
reproduction, respiration, nutrition, exchange of matter and energy with the environment, adaptation and
resistance to adverse conditions are analyzed.



Prerequisites: Anatomy, morphology and systematics of plants.

Postrequisites: biotechnology of plants and agriculture, fundamentals of biotechnology, greenhouse
economy

Expected learning outcomes: OH 1

A) Uses fundamental knowledge and skills in the field of biology to develop competent decisions when
organizing professional pedagogical activities;

B) Putting into practice the knowledge and ability of traditional methods of physiological information -
visual observations, i.e. registration of the timing of the onset of seasonal phenomena. Explanation and
demonstration of physiological processes in plants and experimentation on sections of organs

C) Ability to make judgments, evaluate ideas, and draw conclusions about processes. Acquisition of
practical work skills. Acquire the skills of conducting experiments to study the basic physiological
processes.

Study of the main processes occurring in plants, their comparison and classification

D) Skills in the field of physiological observation for scientific purposes, firstly, by the method of
studying biological processes. Designing schemes for the biosynthesis of chlorophyll, the Calvin, Krebs
and Hatch-Slack cycles.

E) Skills in the field of teaching to acquaint students with regularities, one of the methods of processing
physiological observations. Evaluation of the role of the main physiological processes in the growth and
development of plants
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