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Moay.b 6. ApHaiibl NeJarorukajibiK 0i1iv 31 aKaJeMHSIbIK KPeauT
BIT KK BOA 3214 BHOJIOrHsiHBI OKBITY 3/1icTeMeci 5 5
KIT)KK | OZhT 3301 OKBITYAaFbI JKaHA TICIAEP 5 5
KIT XK ' IV;IBB(")I'zl\I MekTen GHOIOrHACHIHBIH TEOPHAIIBIK HEri3aepi 5
BIT KK BBMK binim Gepyneri MEHEKMEHT JKoHE 6
3215 KeLwdacbUIbIK
KIT KK BESh 3303 buonorusaan ecentep wbiFapy 6
bI1 [lesarorukasiblK NpakTHKa 6 6

Moay.as 7.1. Heri3 KaJabInTacThIpylibl NIHAED, 29 aKa1eMHSIbIK KPeIHT

BIT TK Gen 3216 ['eHeTHKa (aFbUILLBIH TiTiHAE) 5 S
BIT TK AZhF 3217 Aziam jkoHe XKaHyapap @muonoruxcu 5 5
(arbUILLBIH TIJIHAE)
KIT TK MVN 3304 | MukpoGHOIOrHs yKaHe BUPYCOIOr s Heri3aepi 5 5
KITTK BtN 3305 BHOTEXHOI0rHs Heri3aepi (aFbUIbILLH TiiHAE) 6 5
BI1 TK OBX 3218 OpraHHKabIK JKaHE OMOTIOrHATBIK XMMHA 6 4
(opblIc TLIIHAE)
BITI TK OF 3219 OcimaikTep HU3HOIOrUsICHI (aFBUIILBIH TiTIHIE) 6 5

Moay.ab 7.2. Buoaorusinbin GpyHIaMeHTAIbAbI Heri3epi , 29 akaieMHsIbIK KPeAuT

CeneKUMsHbIH FeHeTHKAbIK Herizaepi

BITTK { SGN 3216 o 5
(aFbUILIbIH TUTIHAE)
BIT TK TAF 3217 Tipi ar3anapabif d).m-uonormlcu (arbIILLbIH 5
TUIIHAE)
KIT TK MB 3304 MukpoopraHu3maep GHOTEXHOIOrHAChI 5 S
OAshBt OciMaiKTep JkKaHe aybUTapyallbUIbIFbI

KIT TK g 6 5

3305 GHOTEXHOJIOrUsACHI(aFbUILLBIH TUTIHAE)
BI1 TK OBX 3218 BuomonekynanapasiH OpraHHKaIbIK XHMHACEI 6

(opbIC TL1)

B TK OODFN OciMaiKTepaiH 6Cyi MEH AaMyblHbIH 6

3219 (H3HOIOTHAIBIK Heri3aepi (arblILIbIH TiiHAe)




Mopnyans 6. ApHaiibl NeJarorukajibIK OlriMaep

dy6aun quckpunropaapsi: A); B); C); D); E).

IIoHHiH aTaybl: BHOTOTUSHBI OKBITY SfiCTEMEC]

Barnapaama aBTopsl: Maructp, ara okbITymsl Keybacosa ['.O

Kypersi okbITyabIH MaKeaTsl: bintim anymsiara OHonorusuiblk OiniM O6epy skyieciH; OMOIOoTHs MOHIHIH
OpTa MEKTeNTepre apHaJIFaH OKy OaFjapiaMaiapbl MEH OKYJBIKTApPBIHBIH Ma3MYHBI MEH OJIApABI KYpY
YCTaHBIMIAPHIH; OKBITyFa KOWBUIATHIH OCBI 3aMaHFBl Tajamnrap MeH OJapAbl iCKe achkpy
TEXHOJIOTHSUIAPBIH, OMONOTUSIHBI OKBITY dAiCTEpi MEH HbICAHJApbIHA KOWBIIATHIH 3aMaHAyH TajanTapbl
MEHIepTYy.

IIonHiH KpICKama Ma3MyHbI: BHOOTHSHBI OKBITYABIH 9IICTEMECI IOHI OKBITYNAFBl TYPJ SAiCTEpi,
OinmiM Oepy MPUHLUNTEPI MEH 3aHIBUIBIKTapbIH, OiTiM Oepyai YHBIMAACTBIPYABIH €H Heri3ri ¢opmacsl,
SFHU Ca0aKThl YHBIMIACTHIPYABIH WHHOBAIMSIBIK OJICTEpi HETi3iHAEe IOH OOWBIHINA TEOPHUSIIBIK
MATIMETTEP/Il MEHTePTY HOTIDKECIHIE ONapAbl eMipAe KoimaHyra yiiperemi. CObIHMEH Katap Onomorus
MIOHIHIH OpTa MEKTENTepre apHalFaH OKy OarmapiaManapbl MEH OKYJBIKTApPBbIHBIH Ma3MYHBIH Tayijay,
OKBITYFa KOMBUIATHIH TANANTap MEH iCKe achblpy TEXHOJIOTHUSIIAPBIH MEHTepTe/i

IlpepexBusutrepi: [lenarornka, baranaysiH eIMIeMIiK TEXHOJIOTHSIAPHI

HocTpexkBudntrepi: bronorusman cabakraH THIC KYMBICTap YHBIMAACTHIPY, MeKTenTe OMOIOTHSITBIK
TOXiprbenepai )Kyprizy aaicremeci

OKBITYyIaH KYTiJIeTiH HOTHIKeJIep:

A) BHONOTHANBIK TOHIEP/II OKBITY OAICTEMECiH JKoHE OMOIIOTHSIIBIK 3ePTTEYIIEp KYPri3y ToKipuOeciH
Oimeni (OumosiormsutblK OimiM Oepy callachIHAAFBI MOceNelepli IIemy YIIiH OacTamnkbl XoHE OpTa
JepeKTepAl JKUHAWABI, OHJEHII >KOHE KOJAaHAlbl); 3€pTTey cajachlHAa 3epTTey oJicTepi MeH
aKaJIeMHUSUTBIK JKa3y bl KOJIIaHa/Ibl;

B) OkpITynbIH 3aMaHayd WHHOBAIMSUIBIK YKOHE WHTEPAKTHBTI OMIICTEPiH MEHIEpeAl IKOHE ojapibl ic
JKY3IHAC KOJJaHaJbl, KOCIOM KBI3METTI OJKETULNIPY YIIIH ajblHFaH aK[apaTThl TalJaiabl >KOHE
IIBIFAPMAIIBIIBIK TYp/E ©3repTe;

C) JKama OimiMm Oepy TeopHACHI MEH MPAKTHKACBIH MEHIEpY ApKBLITBI WHHOBAIHSIIBIK
TEXHOJIOTHSUIAPJIBIH 9P TYPiH, MEKTEIITe OMOJIOTHIHBI OKBITY dICTEMECiH, COHBIMEH Karap OaKpLIiay MEH
PETTEYAiH THIMAI KYpaJIapbiH, 9/IICTEPiH KOJIJaHAIBI,

D) Guonorus noHiHig epekmenirine OainmanpicTel AKT MeH xacaHIpl HeWpoXKemniiep MyMKIHIIKTEpiH
OiniM Oepy yaepiciHae nainanana anajisl;

E) Oimim camacelH OaranmaynplH, OUTIM amymipulapibl TopOHWeney MeH JaMbBITYAbIH 3aMaHayH
omicreMeriepiH maijanaHa OTHIPHIN, OuUTIM Oepy MEKeMEcCiHiH oAiCTeMENiK KXYMBICTapblHA apasacypbl,
OimiM Oepy yAepicCiHiH THIMALUIITIH Tajnay MeH Oaranay bl UTepes.

Monayab 6. ApHaiibl meaarorukajibIK OltiMaep

Ayoaun quckpunropaapsi: A); B); C); D); E).

Ionnin aTaysl: OKBITYIaFbI )KaHA TICIIED

Barnapiaama aBTopsl: MarucTp, ara okpITyisl Capumbaesa b.b.

KypeTsl OKBITYABIH MaKcaTbhl: XaHAPTHUIFAH OKY OariapiamanapblHa COMKeC IeJarorvKaiblK jKaHa
TOCULIEp MEH OKYIIbUIAP/IBIH JaFbUIaPbIH AMbITyFa OaFbITTajiFaH OCJICEHII 9JTiC- TACLIACPAl KOJIAaHY/ bl
MEHIepTy

IMonnin KpicKkama Ma3MmyHbI: Kypc Ma3MyHbI IoH MyFaliMiH OeHiHAIK JaspiayFa Heri3 O0JaThIH OKBITY
9JiCTepiH FaHa eMec, Ma3MYHbBIH Jia KaMTU bl [1oH Ma3MyHbBI OKyIIbUIAP/IBIH O0#bIHIA 63 OeTiMeH OimiM
any, e31H-e31 peTTey JarJbUIapblH KaJIbIITACTBIPYFa; TYPJIi agaMIapMeH THUIMII JUajior JKyprise ajaTbiH,
Ka3ipri 3amaHga TaOBICTBI eMip Cypyre AalblH, CAaHIBIK TEXHOJOTHMsIapAa KY3BIPETTUIIK TaHBITATHIH
OeNCeH/Il  KaNbIIITaCyFa KOMEKTECETiH OKYy YJepiciH YHBIMAACTBIPY YIIIH KaXeTTi OuliM JKoHe
NPaKTUKAIBIK JAaHbIHIBIKTEL KAMTaMaChI3 €TeIl.

IpepexBu3utrepi: [lenaroruka, baranaynsiH e1meMaiK TEXHOIOTUSIIAPEI

MocTpexkBusuTTepi: bruonorusnan cabakraH ThIC KYMBICTap YHBIMAACTBIPY, MeKTenTe OHOJIOTHSIIBIK
TOXIprOeep i )Kyprizy ajicremeci

OKBITYIaH KYTiJIeTiH HOTHIKeJIep:

A) OKBITYIbIH 3aMaHay¥ HHHOBAILIUSJIBIK KOHE HHTEPAKTHUBTI 9IICTEPIH MEHIepe/li JKOHE OJIap/Ibl ic
KY3iHIe KOJIaHbIN Olaei;

B) KociOu KpI3MeTTi JKeTinipy YILiH ajJblHFaH aK[apaTThl TAIJai bl )KOHE IBIFAPMAIIbUIBIK TYPIE
e3repTe OTHIPHII, OaKblIay MEH PeTTeyIiH THIM/I KypalaapblH KOJIJaHaIbl;



C) Oky mportieci cyObEKTUIepiHIH IICHXOJOTHSIIBIK, O1TIMI YIITiH opTa OiiM Oepy OarmapiaMachIHBIH
YKaHAPTBUTFAaH Ma3MYHBIHA COMKEC OKBITY 9MICTEPiH, TOCUIIEPIH JKOHE KypaJlIapblH naigaiany
epeKLICTIKTEePiH TalJal/Ibl;

D) Kocibu KpI3METTi KeTUAIpY YIIiH UTEePIITeH TePUSUTBIK OTIMACPiH KOJMIAHBII, TOKIpUOeae Tamaai bl
’KOHE IIBIFAPMAITBUTBIK TYPAE 03TepTeIi;

E) OxpITy1pIH 3aMaHayHd HHHOBALUSUIIBIK KOHE UHTEPAKTUBTI 9AICTEPiH KOJIaHa OTHIPHII, OOJalarbiH
OopKail anazpl )koHe MYMKIHAITEPiH capainan, Oaranaisl.

Monayab 6. ApHaiibl meaarorukajbIK OlriMaep

Ayonaun nuckpunrtopaapei: A); B); C); D); E).

IlonniH aTaysl: MekTen OMOIOTHUSACHIHBIH TEOPHUSUIBIK HeTi31epi

barnapyama aBTOpbI: MarucTp, ara oKeITymbsl Capumbaena b.b.

KypeTsl OKbITYABIH MaKcaTbl: BHOJOTHSHBIH HEri3ri TYCIHIKTEpi, OHBIH TEOpHSIapbl apKbUIbl Tipi
opranusmye OOJBIN KaTaThlH OMOJOTUSUIBIK KYOBUIBICTAp MEH IMpOLECTep Typaibl OUMiMIH JKeTiLNIipil,
TYCIHITiH KeHEHTY, TUAHAKTHI OLTIMIH KaJIBIIITACTHIPY.

IMonniH KpIicKama Ma3MyHbI: [[oHHIH Ma3MyHBI OHONIOTHSAJIBIK MaTepUAIABl OKYFa KaTBICTBI MEKTEIITiH
OapnblK TOHIEpiHE OPTAK TNEJarOTMKANIBIK epe)kelepre Heri3lenreH. BHomorus FhUIBIMBIHBIH ipredi
TYKBIpBIMIAMaIapsl, TEOPHSIIAPHl JKOHE ONapAbIH Kasipri TyciHmipMenepi, coHmai-ak OWoIOTHs
FBUIBIMBIHBIH JKeKe OeliMIepiHiH 3aHIBUIBIKTAPHI, €peXelepi MEeH MNPUHIMITEPl Typaisl Olmimii
KaMTuIbl. [ToHHIH Ma3MyHBIH MeHrepy OapbIChIHIa MEKTENTeri OWOJIOTHsI KYPCHIHBIH TaKbIPBINTAPBHIH
JKEKe Tallfiail OTHIPHIN, OHBI OKBITY TPOIIECiH/IE HAKTHI 9/IiC-TOCUIACPAl KOMAaHy MaFIbUIapbIH UTepPei.
IlpepexBu3utrepi: buonorusra kipicrie. 3oonorus. lLluromorus xoHe THUCTONOTH. OCIMIIKTED
aHATOMHMSICHI, MOP(OJIOTHICHI JKOHE CHCTEMAaTHUKACHL.

MocTpexkBusuTTeEpi: Ocimuikrep GU3NONTOTUACH. MONEKYyIaIbIK OHOIOTHSL.

OKBITYAaH KYTi/IEeTIH HOTHIKEJIEep:

A) MekTen OHOJNOTHSCHIHBIH Ma3MYHJBIK JKOHE TEOPHSUIBIK HETI3AEpiH, OHBIH JKaNIbl FBUIBIMIAP
JKYHeCiHeTi OpHBI MEH KYH/BUTBIFBIH, 1aMy TapUXbl MEH Ka3ipri xKaraaibiH Oineni;

B) *xantsr TEOPHUSITBIK akcCHoOMaap MeH OMOXYHeIepAiH CIeU(pUKANBIK epeKIIeNiKTepiH TyCiHenl;

C) Mekrtenm OHMONOTHS KypPCBIHBIH HETI3ri Oemimuepi OOMBIHIIA MEHTEpUIreH >Kallbl OHOJOTHSIIBIK
TEOPHSIIBIK OUTIMIEPIH KOCiOU, CHIHU OMJIay MPOIECTEPiH AAMBITYAa KOJIIaHAIbI;

D) wmexTten OHOJOTUACHIHBIH MAa3MYHBIHAArbl 0acThl TYXKBIPBIMAAD MEH TeopHsulapAsl TaOurar
OeifHeCIMEH COMKEeCTEeHIIPIIl, METOIOJOTHSIIBIK TYPFBIIaH TAIIA Ik,

E) nyHueTaHBIMABIK HIeaNapabl doHE TIPUILTIK KAkl FRUTBIMHBIH KOPBITBIH/IBICHIH TYCIHAIPE OTHIPHIII,
KYpPCTBIH MaTepUallblH TYKbIPbIMJIAI, Oaranay, Oarnapiay sl UTepe/i.

Moayab 6. ApHaiibl neJarorukaJbik OltiMaep

Ayoaun quckpunropaapsi: A); B); C); D); E).

ITonnin aTaybl: biniM 6epyneri MEHEDKMEHT KoHE KOIIOACIIBIIBIK

Barnapaama asropbl: PhD, ara okpiTymsl Kyanxkanosa K. T.

Kypersl oKbITYABIH MakcaTbl: butim Oepy yiibIMaapeiHaa 0ackapy MEH KeIIOaCIIbIIBIKTBIH
3aMaHayu TEOPUSUIBIK HETI3[epiH, KYPBUIBIMBIH JKOHE IMPAKTUKAJBIK ACHEKTUIEPIH MEHIrepTy,
Oonamak ~ MamaHAApIbIH  OacKapymIbUIBIK — KaOUIeTTepiH, KemIoacbUIbIK KaCHETTEpIH
KaJIBIITACTBIPY JKOHE CTPATErUsIIbIK OiJlay Aaf/AbUIapbIH JaMBbITY.

ITonnin KbIcKama cunarramachl:«butiM Oepyzeri MEHeIKMEHT JKOHE KelIOacIIbUIBIKY MoHI
OumiM Oepy »KyHeciHJeri HeTi3JieNireH KaXKEeTTIIK peTiHAe €HOEK HapbIFbIHBIH 3aMaHayd
TajanTapblHa Xayan Oepelll, HaKThl JKaFAaiap/ipl Tajagay *KoHe JAMarHOCTUKAay JaFIbUIapblH
nambiTagbl. [[oHII OKBITYIBIH MakcaThl OifiM Oepyneri KembacHIbIIBIKTBl YHBIMABI OacKapy
KypaJjibl PeTiHJe KOJJaHy asChIHAa KapacTbIpyFa HETI3/IeNTreH jKoHe OoJaliak MamaHIap/ablH
KOIIOACIIBUIBIK JI€YETIH MCUXOJIOTHSIIBIK-TIEarOrMKalbIK Kypal peTiHle JaMbITyFa, Oojaak
Ou1iM Oepy KemdacuIbIChl PeTiHAEr1 OUTIM alyIIbIHBIH peIeKCUBTI KY3BIPETTUIINH JaMbITyFa
OarpiTTanFad. [loHai oky OapbichiHAa OUTIM anylibl YHBIMIACTHIPYIIBLIBIK-0acKapyIIbLIBIK
nremiMaep Kaobliay JaFabulapblH MeHrepeni, OutiM Oepyaeri 6apiblK MyAzesl TapantapMeH
e3apa  KapbIM-KaTblHaC  »Kacay  JafFaplIapbl  KaJbINTacaabl  JKOHE  OKETUIAIpijies.
IIpepexBusurrepi: JKeke TyiFanbl 3epTTEyIiH JkoOamay omictepi, Ilemarormkanbik
HUMHJDKETIOTUS JKOHE KOPITOPATHBTI MOJCHUET

IMocTpexBu3uTTepi: TyiFaHbIH 6cy TpeHUHT1, TyJIFa MEH TONTHIH QJIEYMETTIK TICHXOJIOTHUSCH
OKBITY1aH KYTiJIeTiH HOTHKeJIep:



A)I1cuxon0or-KOHCYIbTaHTThIH, TICUX0JIO0T-MEHEKEPIIH OKY-TopOre KbI3METIH YUBIMIACTHIpY Ia
KY3BIPETTI  OacKapymIbUIBIK —IICIIMAEPIl, KOmIOaCHIbIBIK KacHeTTepAl d3ipiiey  YIIiH
MPAKTUKATBIK KBI3METTe OUTIM Oepy camachlHAAFbl ipreii OLTiM MEH JaFabUIapAbl a)KbIpaTabl
YKOHE TaHJaNu bl

B) bimim Oepy yiibiMbIHIA OacKapyAblH Typiepi MeH JACHIreWepiH aHbIKTaml, JpTypdi
0acKapylIbUIBIK TEOPHUSIIAP MEH MOJICIbACP Il TaJI Al IbI;

C) Tumimai kemdacHIbUIBIK CTWIIIEPIH TaHAAayFa >KOHE OJapAbl OPTYpPJi IeJaroruKaibIK
JKarIaiapaa KoJiJjanyra KaouieTTi 00abl;

D) binim Gepy yHbIMBIHIA OipJECKEH YXKBIMIBI KYPYABIH, KbI3METKEpJIEPAiH MOTHUBAIMSCHIH
apTTBHIPYABIH JKOHE THUIMJII )KYMBIC OPTACHIH KaJIBIITACTHIPY/IBIH JKOJIAPBIH MEHIEPE/Ii;

E) MHHOBaIMSUITBIK TEXHOJIOTHUSIIAP MEH OiTliM Oepy calachIHIaFbl )KaHa OMiC-TOCUIACPAl THIMII
Oackapy yaepiciHje KoJilaHa ajaajbl.

Monayab 6. ApHaiibl meaarorukajbIK OlriMaep

Ayonaun nuckpuntopaapsei: A); B); C); D); E).

Ilonnin aTaysl: bronorusgan ecenrep mbFapy

barnapyiama aBTOpbI: MarucTp, ara oKeITyIbsl Kyan6ait XK 1.

Kypersl oKBITYABIH MaKcaThl: CTYACHTTEpPre OMOJOTHSIIBIK MPOLECTep MEH KYOBUIBICTApABI CaHBIK
JKOHE calaliblK TYPFBIAAH TYCIHYTeE, OJNaplibl ecenTey apKbUIbl TepPeHIpeK MeHrepyre kemekrecendi. [Ion
apKBUIBl CTYCHTTEp OWONOTHSAAFBI 3aHABUIBIKTAp/bl, MPUHIMIITEPII HAKTHl MbICATIapMeH TYCIHIM,
ecenrTep IIbIFapy apKepulbl 03 OumiMmaepiH kerinapipeni. CoHbIMEH KaTap, Oyl IOH CTYJEHTTEpAi
JIOTHKAJIBIK OWJay, FHUIBIMH OMICTEpAl KOJAAaHy >KOHE OHMOJIOTHSHBI MPAaKTUKANBIK TYPFBIIAH 3€pTTEY
JIaFIbLTAPBIMEH TaHBICTHIPAIBI.

IMonnin KpicKama Ma3myHbl: [[oHHIH Ma3MyHBI OMOJOTHSIIBIK €CEeNTepal HIeNTye MOHIIK calalaFsl
TEOPHUSIBIK OUTIM MEH MpPaKTHKAIBIK JaFblIapibsl MEHIEpy JKOHE MaijaiaHy 9IiCTEMECiH KaMTHIIbI;
buonorusieik ecentepiH KIKTeIyl MEH TYPJIEPiH, CHMBOINKACHIH, KYPHUIBIMBI MEH Ma3MYHBIH aHBIKTAY
MIPUHLMIITEPIH aHBIKTayFa MYMKIHIIK Oepemi. Mekren OWONOTHS KypCBIHAA OEpiieTiH OMOJOTHSIIBIK
ecenTepiH HIbIFapy XKOJIJapblH YHpeTei.

IpepexBuzntrepi: buonorusra kipicme. 3oomorus. LluTonmorus xkoHe THCTONOTHA. OCIMIIKTED
aHATOMUSICHI, MOP(OJIOTHSCH )KOHE CHCTEMATHKACHI.

MocTpexkBusuTTepi: Ocimuikrep pU3NONIOTUACH. MONEKYIaIbIK OHOMOTHSL.

OKBITY1aH KYTiJeTiH HOTHIKeJIep:

A) buonoruanelk ecenTtepi MISNTYiH HETi3ri SJicTepiH MEHrepe[i: TeHEeTHKa, IKOJOTHUS, ITUTOJIOTHS,
aHATOMMUS JKOHE MOJIEKYJIANBIK OMOIIOTHs calanapbl OOMBIHIIA CaH/ABIK JKOHE CalaiblK eCelTep/i M
oineni.

B) Buonorusutblk yFeIMJap MEH 3aHIBUIBIKTApAbl €CENTep apKblIbl HAKTHLIAWIBI, TCHETHKAIBIK KO[I,
TYKbIM Kyanay Oenrinepi, MOMyJsAus TUHAMHKACH, (OTOCHHTE3, THIHBIC Iy CHAKTHI YFBIMIApIbI
CaHJIBIK eCenTep apKbUIBI JAdJIeIIeHIi.

C) Ecen mbirapyaa JIOTHKAIBIK OWIAy *OHE Taljay acay KaOlJIeTiH IaMbITajbl, €CENTiH IIapThIH
Tannay, KaKeTTI MoJiMeTTepli Oerim aiy, OHOJOTHSUIBIK MpoIecTepaiH Oip-OipiMeH OaiimaHBICHIH
TYCiHe.

1) Cei30anap, auarpaMmmanap MeH rpadukTepal nainaianbin, OHONIOTHSIIBIK JEPEKTEPMEH JKYMBIC 1CTeH
ayaJiel, aHAIIU3 Kacall, KOPBITHIH/IBI IIIBIFApYFa JIaFIbUIaHa b,

E) buonorumsamelk ecenrepni Imemnry OapbICHIHAA KapaThUIBICTAHY-MAaT€MAaTHUKABIK CayaTThUIBIFBIH
JIaMBITaJIbl, CAHJIBIK MATIMETTEP/II KOJIZIaHA OTHIPBII, ECENTEP Il SISl XKOHE HOTHKECIH Oarayiail anaibl.

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:

A) knowledge and understanding of genetic terms, basic facts of heredity, structural and functional
organization of the genetic apparatus of cells, mechanisms of protein synthesis, implementation of
hereditary information;

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: Candidate of Medical Sciences, Associate Professor Temupkysosa P.C.

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:

A) to study the course, as a result of which the student must be able to implement the following;

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.

F) 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.

Mopnyas 7.1. Heri3 kansInracTeIpyibl N9HAEP

JAy6aun nuckpuntopiaapei: A) B) C) D) E).

IMonnin aTaybl: MHKpOOHOJIOTHS KOHE BUPYCOJIOTHS HET13/1epi
BarnapJuama aBTOpBI: M.F.K., 10o11eHT M3nMoBa P.



KypeTbl OKBITYABIH MaKcaThI: AfjaM eMipi, MapyanibuIbIK, OHIIPIC callaChIHIAFBl MUKPOOPTaHU3MIED
MaHBI3bI KOHE MHKPOOTAap QJIEMiHIH JKOJIOTHSUIBIK ACTICKTEPiH TOXKIpHOSTIK AaFapUIapMeH YINTACThIpa
KapacThIpy.

IlonniH  KpICKama  Ma3MyHbl:  MUKpOOHONIOTHA-OMONOTHS  FBUIBIMBIHBIH ~ JKEKE  Calachl.
"MUKpOOHOJIOTHS JKOHE BHPYCOJOTHS HETi3Aepi" MHKPOOPTaHU3MICPAIH OHMOJOTHUSIBIK KAaCHETTEpiH,
oNapbIH Tipi )KOHE YKAHCHI3 TaOWUFATIeH OalIaHBbICHIH, MAIaNbl KACHETTEPAl MPAKTUKANBIK KOJJaHY/AbI
JKOHE OJIApJIbIH 3USHJIBI SPEKETTEPiH KOOI 3epTTelai. MUKpOOHOIOTHS KoHE BUPYCOJIOTHS CalachlHIa
JKy#eni OUTiM aiy MyFaliMHIH FBUIBIMH KOKXKHETiH KeHEHTyTe, OHBbI TOyeJCi3 3epTTEYIIi JKoHe MYFalliM
peTiHIe KaTbIITacThIPyFa BIKITAJ €Te]Ii.

IpepexBu3nTbI: LIUTONOTHS %KOHE THCTONOTUS

IHocTpexkBU3UTHI: BHOTEXHOIOTHS HETI3epi.

OKBITYAaH KYTiJIeTIH HOTHKeJIep:

A)MuxkpoOTtap aemi, onapabIH KIKTeTy NPUHIMITEP],  ©3apa  albIPMAIIBUIBIKTAPEl  MEH
YKCACTBIKTAPBIH, 3KOJIOTHSChI, OMOJIOTHSICHIH OiIiN, TYCIHE/],

B) MukpoOHOIOTHIIBIK —3epTXaHaaa MUKPOOHOJIOTHSITBIK, OMOTEXHOJOTHSIIBIK, MOJIEKYJIaJIbIK-
TEHETHKANBIK  OAiCTepAl  KOJNAAHBII ~ MHKpOAar3ajapAblH  MOPQOJOTUSIIBIK,  THHKTOPUAIIBIK,
KYJBTYPaJIbIK, aHTUTEHIK KACHETTEPiH 3epTTeN, WACHTH(UKAUIAY AaFIbICBIH MEHIepeli;
C)Teopusutblk OUTIMIH OKy ToXipuOene KONIaHy MaFabIchl (IEeMOHCTPAIUSUIBIK MpenapaTTap, KOPeKTiK
opTanapapl JalblHIAy, 3apapChI3AaHibIpy TOCUINEPiH OpbIHIAY, AAKBUIIAY *KOHE alFaH HOTHXeIepiH
OastHIay, mpe3eHTanus T.0.,) KaJablnTacaibl;

) MukpoopranusMaep/iH TaOuFaTTarbl,agaM ©MipiHAeri MaHbBI3Bl JKOHE MHUKPOOTap OJIEeMiHiH
SKOJIOTHSIIBIK ACTIEKTepiHe Ka3ipri Ke3Kapac OOWBIHINA FRUTBIMH i3[IEHIC, 3epTTeyep Kyprizei;

E) Kypc OoiipiHma wurepreH OimiM-OuTikTepi HeETi3iHAE MUKPOOHONOTHSIIBIK 3€pTTEYJep HOTHKECIH
KOPBITBIHABLIIAILL, OoJDKalabl,  YCBIHBICTAp KacalAbLFbUIBIMA  JIEPEKTEPMEH CaJIBICTBIPHIII
Tangaiael, 0araganibl.

Module 7.1. Basic forming disciplines

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

Name of the discipline: Basics of biotechnology

Author of the program: 6.r.k., norent Kanuesa A.K.

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:

A) Knows and understands the solution of various biological, microbiological objects, identifying,
classifying, increasing the fertility of crops;

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.

Moayas 7.1. OcHoBo(opMuUPYIOIIHE THCHUILTAHBI

Ayoaunckue neckpuntopst A); B); C); D); E).

HaumenoBanus qucuumimHbl: OpraHudeckas u Onosnorndeckas Xumus (OpbIC TUTIHIE)

ABTOp nporpamMmmsl: K.0.H., cT.mpenogasarens Kaskees E.T.

Hens u3ydenuss Kypca: GopMHUPOBaHHE CHCTEMbI 3HAHHH O MOJICKYJSIPHOM YPOBHE CTPOCHHS JKHBBIX
OpPTraHU3MOB, a TAK)KE COCTABJIICHUH TPEACTABICHUA O XOJUCTHYECKOM B3TJIS/I€ B OMOJIOTHH.



KpaTtkoe conep:xanne qucuuminnbl: Coaepxanne Kypca HalpaBJIeHO Ha OCBOCHNE OCHOBHBIX METO/IOB
OpPTaHWYECKOW M OMOJIOTHYECKON XHUMHH, 3HAKOMCTBO C OCOOCHHOCTSIMH CTPOCHHS M CBOICTB OENKOB,
aMUHOKHCIIOT, YTJICBOJIOB, JKHPOB U HYKIIGMHOBBIX KHCJIOT, U 0a3upyeTcs Ha OCBOCHUHM MEXaHU3MOB
HACIIEICTBEHHOW WHQOPMAIH U MEXaHU3MBbI pealli3alii HAaclIeICTBEHHONH HH()OpMAIINN TEHETUIECKOTO
amnmaparta KJIETKH, CTPOCHHE MOJIEKYJ HYKICHHOBBIX KHCIOT W OETKOB, XMMHYECKHN COCTaB >KHUBBIX
OpPraHU3MOB, XUMUYECKHUE PEAKIUH, TTPOTCKAIOIINE B )KHBOH MaTCPHH.

IpepexBu3nThl: BBeneHnue B 6HOMOTHIO.

HocTpexkBu3nThI: MoOnekynsapHas OHOIOTHSI.

OxuaaeMblii pe3yabTaThl 00yUEeHUsI:

A) yMCIOT W TPHUMEHSIOT OCHOBHBIE XHUMHYECKHE 3aKOHBI, 3aKOHOMEPHOCTH W TCOPHH, a TaKKe
COBpEMEHHBIE TEXHOJOTHH /Il OOBSCHEHUS W WCIIONB30BaHUS B PEATbHBIX XUMHUYECKHUX MPOIECCax,
BCTPEYAIOMINXCS B )KUBBIX OPTaHNU3MaX;

B) cmocoben mporHo3MpoBaTh MPOTCKAHWE HECIOXKHBIX OHOXUMHUYECKUX PEaKIUi W TPOU3BOIMTH
HAa3BaHUsI OMOXMMUYCCKUX COCTUHCHHUI UCXOIS U3 CTPYKTYPBI, 1 HA000POT HA €€ Pa3BUTHE;

C) 3HAIOT HAayYHBIE OCHOBHI OMOIOTHYECKON XUMUH, €€ TPAKTUIECKOe 3HAUCHNE;

D) ymerotT mpezacka3biBaTh CBOWMCTBA COCIUHCHHI, YUWUTHIBAS WX MPHHAJICKHOCTh K OIMPEICICHHOMY
KJ1accy OMOXMMHUYECKUX COSAUHEHHH.

E) 3Hat0T cTpoeHrEe OMOXUMHUYECKUX COCTUHECHUH, 00IITHEe 3aKOHOMEPHOCTH MTPOTEKAHMS OMOXIMMIIECKUX
peaknuii B ONOJIOTMIeCKOM XIUMHUH;

Module 7.1. Basic forming disciplines

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

Name of discipline: Plant Physiology

Course authors: Candidate of Medical Sciences, Associate Professor Temupkysosa P.C.

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:

A) 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.

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: Master's Degree, Senior Lecturer KeybacosaI'.V.

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:

A) The basic concepts of diversity, identification, classification of biological and microbiological objects
are described. He is able to analyze life at different levels of life organization using biological,
biotechnological, molecular, and genetic methods;

B) Understands heredity, breeding patterns and methods of obtaining new varieties and hybrids.;

C. applies the methods and principles of breeding in all systems of biological sciences;

. can analyze the molecular mechanisms of genetic processes;

E. Differentiates different types of chromosomes and can assess normal and pathological karyotypes of a
person.

Module 7.2. Fundamentals of biology

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

Name of discipline: Living organisms physiology

Course authors: Candidate of Medical Sciences, Associate Professor Temupkysosa P.C.

The purpose of the course: Acquaintance of future biologists with the place, role, physiology and
physiological aspects of the microbial world, where living organisms take place in the biosphere.

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:

A) to study the course, as a result of which the student must be able to implement the following;

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

C) the ability to assess the structure and characteristics of living organisms in nature, as well as factors
and connections of the environment;

D) to explain the types of living organisms in nature, the features of cellular structure, and the processes
of their growth and development;

E) Understanding the relationships between species and classes of living organisms in the natural
environment.

Mogayab 7.2. Buoaorusinbiy, pyHaaMeHTANbAbI Heri3aepi

Ayoaun quckpunropaapsi: A); B); C); D); E).

ITonniH aTaybl: MUKpoOpraHuzmaep OHOTEXHOIOTUSICHI

Barnapaama aBTopsl: 0.F.K., ara okbITymsl Kanmuesa A.K.

Kyperbl okbITYABIH MaKkcaTbl: CTymaeHTTepAl OMOTEXHOJIOTHIMA KOIAHBUIATEIH MUKPOOHOIOTHSITBIK
NPOIIECCTEP/IIH  NPHUHIMUNTEPIMEH  JKOHE  ePeKIIUIIKTEpIMEH  TaHBICTBIPBIN,  NPOAYIEHT  —
MHUKPOOPraHM3MJep JKOHE IIMKI3aTKa KOWBIIATBIH TalalTapMeH, MHKPOOPTaHU3MAEpIl ecipy
aicTepiMeH, KOKETTI OHIMIEp i OesIin aly )KoHe Ta3ajiay 9[ICTEPIMEH TaHBICTHIPY.

IMonnin kpickama Ma3myHbl: Kypc MHKpoOpranm3Miepai KyJIbTHBUpPIEY, KyJIbTHBHPICYIIH
OTIIUMAJIBAI  JKarjaiiapel, ecy JkoHe KeOero, KyJIbTUBUpJIEY  OIICTepiH  KapacThIpajbl.
MukpoOnonorusyIblK ©HIIPICTIH Herizzepi, IWKi3aT ajly TeXHOJOTHMSUIBIK HPOLECTEPAiH CaTbUIapblH,
MUKpPOOTHI OMOMACCaHbI ally, HaH MiCipy allbITKBIIAPBIH aly, MellaccalaH allbITKbl ally, TaOWFW ra3Jibl
MHUKPOOTBI OMOMAacCachlH, CYyTeKTi OaKTepHsIapAblH OMOMAaCCaChIH Ty bl YHpETei.

IpepexBu3nThbI: LIUTONOTHS %KOHE TUCTONOTUS



IHocTpexBu3uThl: brorexHonorus Herizaepi, Kommandamsr 0M0IOTHs TONMBIPAKTaHy HETi3epiMeH
OKBITYAaH KYTJIETIH HOTHIKeJIEep:

A) BHOJOTHSIBIK, MUKPOOHOJIOTHSUIBIK HBICAHAAPABIH OPTYPJILIIT, HACHTU(PUKAIUACHL, XKIKTEIyl Typajbl
Oinemi »oHe TYCIHET;

B) buortexHomorusma maimanaHBUIATEIH MHKPOOHOJIOTHSIIBIK, OMOTEXHOJOTHUSIIBIK HETI3T OIICTEpiH
JKIKTEH amafpl;

C) DBHOTEXHONOTHIBIK OHIMACPAI anyra  OaFbITTaFaH MHKPOOUOJIOTHSIIBIK, OHOTEXHOJOTHSIIBIK,
MOJICKYJISIPJIBIK-TCHETHKAIBIK, OiCTEPIH TaIai anajpl;

D) Tipi opranmsmzaepai FeUIBIMH 3epTTEyJiep MEH OHMOTEeXHOJOTHSUIBIK MakKcaTTap YIIiH OOBeKTiiep
peTiHze Naiiananyabl Kajaranai anajbl;

E) MuxkpoopraamsmaepaeH MakcaTThl OHIMIepi OO amyabl KYPri3yaiH MpaKTUKAIBIK AaFAbLUIapbIH
MEHTepe aabl.

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:

A) must know the theoretical foundations of biotechnological processes used in agriculture, the principles
of crop production, animal husbandry, land processing, waste bioconversion, methods of research of plant
biotechnology; methods of organizing biotechnological production; Basic equipment and principles of its
operation;

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.

Moayas 7.2. @yHnamMmeHTalbHbIE OCHOBBI 0MOJIOTHH

Ayoaunckue neckpuntopst A); B); C); D); E).

HaumenoBanus qucuuminHbl: OpraHudeckas XUMAsS OHOMOJIEKYIT

ABTOp nporpammsl: K.0.H., cT.mpenojasarens Kaskees E.T.

Hean usyyenus kypca: O3HaKOMIJICHHE C BHJIAMH, CTPOCHHEM, XUMUIECKOH TIPUPOIOH, 0COOCHHOCTSIMHA
OMOJOTHYECKUX MOJIEKYIL.

KpaTtkoe copep:xxanmne qucuuminabl: CoaepxkaHnue Kypca HalpaBIeHO Ha OCBOEHNE OCHOBHBIX METO/I0B
OpraHUYecKOd M OMOJOTMYECKOH XMMHH, 3HAKOMCTBO C OCOOEHHOCTSMH CTPOCHHUS U CBOICTB OENKOB,
aMUHOKHCIIOT, YTJIEBOJIOB, )KHPOB M HYKJIEMHOBBIX KHCIOT, M 0a3upyeTrcs Ha OCBOCHHHM MEXaHHU3MOB
HacJIeICTBEHHOW WHPOPMAaIK U MEXaHU3MbI peaii3alry HaclIeCTBEHHONH NH)OpMALUU TeHETUIECKOro



amnmapaTta KJIETKH, CTPOCHHE MOJIEKYJ HYKJICWHOBBIX KHCIOT W OEJIKOB, XMMHYECKHH COCTAaB KUBBIX
OpPraHU3MOB, XUMUYECKHE PEAKIIH, TPOTEKAIOIINE B )KUBOH MaTEpPHH.

IIpepekBU3NTBI: BBEICHUE B OUOJIOTHIO.

IHocTpexBU3UTHI: MoneKyspHas OHOIOTHS.

OxuaaemMblii pe3yabTaThl 00yUeHUsI:

A) 3HaeT XUMHYECKHH COCTaB, CTPYKTYPa U MECTO y4acTHS B OMOJIOTHYECKUX (DYHKIUAX OHOMOJICKYI
(6enKoB, YTIeBOIOB, JIUITHUJIOB, HYKIICHHOBBIX KHCIIOT).

B) IMonumaet GpyHKIIHH OHOMOJIEKYIT M UX JBHKCHHUS HA MOJICKYJIIPHOM YPOBHE;

C) OcBowa 1 MPUMEHSIET TEXHUKHA M METOJHMKH, UCTIOIb3yEMbIX JUIS MOHUMAHUS PEaKinuii OMOMOJIEKYI,
(hepMEHTaTUBHBIX MTPOLIECCOB, MyTEH MeTa00IM3Ma U OMOXMMHUYECKUX MEXaHU3MOB B KJICTKE;

D) Mosxker aHaIM3UpOBaTh BOMPOCHI TMPHMEHEHHS OMOMOJICKYJ B MPOU3BOJACTBE, MEAUIIHMHE,
(dhapmarieBTHKEe U OHOTEXHOJIOTHH;

E) Hcmonb3yeT COBpEMEHHBIC TEXHOJIOTHH, MPHOOPETACT HABBIKH, CBS3aHHBIE C HCIOJIB30BAHHUEM
TEXHUUYECKUX YCTPOMCTB, yIpaBJicHHEM HH(pOpManueld u paboTol ¢ KOMIIBIOTEPOM Yepe3 BO3MOKHOCTh
co0MpaTh U aHATU3UPOBATh HH(POPMALIMIO U3 IUTEPATYPHBIX UICTOYHUKOB U VIHTEpHETA.

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: Candidate of Medical Sciences, Associate Professor Temupkynosa P.C.

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:

A) 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.

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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