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Binim Oepy 0armapiiamacsl
Oo0pa3oBaTenbHas NporpaMmma
Educational program

6B01515 buosiorusi(IP) /
6B01515 buosorusi(IP)/
6B01515 Biology (IP)/

Henreiti/Yposenn/Level: OakanaBpuat/6akanaBpuat/ bachelor’s degree program

Kocranait, 2025



6B01515 buonorusa(IP) 6imim Oarmapmamacel Kazakctan PecmyOnmkacel MeH
Jlyauexy3umik  OaHKTiH  OutiM  Oepydl  KaHFBIPTY  JKOHIHIAETT  BIHTBIMAKTACTBIK
OarmapiaMachblHbIH Oeiiri Oousblll TaObuTaThIH «llemarorukansik OiI1iM OepyniH oJieyeTiH
kymeity» (KZEMP/QCBS-03) xoOackl asiceiHaa o3ipienai. JKoOaHbIH MakcaTtbl —
KY3BIPETTUTIKKE HETI3JICJITeH TOCLITe, CTYyJACHTKE OaraapiiaHFaH OKBITyFa >KOHE MEKTENTeri
Ka3ipri OuriM Oepy TajanTapblHa COMKECTITiHE OachIMIBIK OCEpeTiH »KaHa IMeaaroruKaibik
MoJIeNb Kypy >koHe «llemarorukanblK FbUIBIMIAPY OarbIThl OOMBIHINA Oarmapiamanap/bH
Ma3MYHBIH XaHapTy. barmapiamanbl o3ipiiey KyMmbIcTapbl XsiMe KOJAaHOANbl FhUIBIMIAP
yHuBepcuteTiHiH (PunnsHausa) yinecripyimed, HaszapbaeB VYHuuBepcuteri MeH Jamk
KOJJaHOalbl FRUIBIMIAD yHHUBEpCUTETIHIH (DPUHIAHIUS) KaThICybIMEH, CoOHnah-ak 17
Ka3zakcTauablK KOO sxone 100-1eH acTaM OKBITYIIBUIAP/IBIH ThIFbI3 BIHTHIMAKTACTHIFBIMEH
Ky3ere acelpbuLibl. byt OarnapiamMaHbIH MPAKTUKAIBIK MaHbBI3IbUIBIFBIH )KOHE HOTHUXKEIEPAiH
TYPaKTBUIBIFBIH KAMTAMAacChI3 €TTi.

O6pazoBatenbHas nporpamma 6B01515 buonorusa(IP) paspaborana paspaboraHa B
paMKax MpoekTa «YCHIIeHHEe MOTeHIMaia neaarornieckoro oopazosanus» (KZEMP/QCBS-
03), sBusgOIIErocss 4YacTbiO NPOTpaMMbl cOTpyaHHuUecTBa PecnyOnuku Kaszaxcran wu
Bcemupnoro Oanka mo MojepHuzanuu oOpa3zoBanus. Llenb mpoekta — co3naHue HOBOM
MEJarori4eckol Mojenu W OOHOBJIEHHE COJACp)KAaHUA MPOrpaMM [0 HaIpaBJICHHUIO
«Ilemarornueckre HayKu» C OpPHUEHTAIMEM Ha KOMIIETEHTHOCTHBIA TOJXOJ, CTYJEHTO-
IIEHTPUPOBAHHOE OOYYE€HHWE U COOTBETCTBUE COBPEMEHHBIM TPEOOBAHUSAM MIKOJIHHOTO
oOpa3zoBanus. Pa3zpaboTka oCylIeCTBISUIACh MpPU  KOOPAWHAIMU XsAME YHHUBEpPCUTETa
npukiaaaHbix Hayk (Ounnanaus) u yuactun HazapOaes YHusepcurera n Jamk YHuBepcutera
NPUKIAHBIX HayK (DUHISHAMS), B TECHOM COTPYAHMYECTBE 17 Ka3aXxCTaHCKUX BY30B U
oonee 100 mpenonaBateneld, 4YTO 00ECMEUMIO MPAKTUYECKYIO 3HAYMMOCTh U YCTONYHMBOCTD
pe3yJIbTaToOB

The educational program 6B01515 Biology (IP) educational program was developed
within the framework of the project “Enhancing the Potential of Teacher Education”
(KZEMP/QCBS-03), which is part of the cooperation program between the Republic of
Kazakhstan and the World Bank on education modernization. The goal of the project is to
create a new pedagogical model and update the content of programs in the field of
“Pedagogical Sciences,” focusing on a competency-based approach, student-centered
learning, and alignment with the modern requirements of school education. The development
was coordinated by Hame University of Applied Sciences (Finland) with the participation of
Nazarbayev University and JAMK University of Applied Sciences (Finland), in close
collaboration with 17 Kazakhstani universities and more than 100 faculty members, ensuring
the practical relevance and sustainability of the results.

I3IPJIEYHIJEP/ PASBPABOTYUKU/DEVELOPERS:

Kerexkmi ynusepcurer/Benymmnit yausepceurer/ Leader university:

M. OtemicoB ateiHAarsl bateic Kasakcran ynuBepcureti / 3ananno-Kazaxcranckuii
yHuBepcuteT uMeHu M.Ytemucona / M.Utemisov West Kazakhstan University

Karsicymisl ynusepcurerrep (bBipJjecken d3ipaeymiyiep)/YHUBepCHTETbI-y4aCTHUKH
(Copazpaborunku)/ Member universities(Codevelopers) :

- M. Ko3sibaeB arbmaarsl Conryctik Kaszakcran ynuBepcuteTi / CeBepo-Kazaxcranckuit
yauBepcuteT M.Ko3si6aeBa/ M.Kozybayev North Kazakhstan University;

- Onkeil Moprynan ateiHaarsl [laBrnogap memarorukansik yHuBepcuteTi / [laBmomapckuit
nearornyeckuil yHuBepcuTeT nMeHn Oikeld Mapryiana / Pavlodar Pedagogical University



Alkey Margulana;

- X. JlocmyxamenoB aTbIHAarbl ATHIpay YHHBEPCUTETI/ ATBHIpAyCKUIl YHUBEPCUTET UMEHH
X. docmyxamenosa/ H.Dosmukhamedov University of Atyrau;

- Axamemuk E.A. bekeroB artbiHmarbl Kaparauabl YJATTBIK 3epTTey yHHBEpPCHTETI/
KaparanauHckuii HaIllMOHAJIBHBIA HCCJIEI0BATENLCKUI YHUBEPCUTET HMMEHU aKaJeMHUKa
E.A.BykeroBa / Karaganda National Research University named after Academician E.A.
Buketov;

- A. baiirypceiHoB ateiHaarel Koctanait OHipnik yHuBepcuteri / Kocranaickuii
peruoHaNbHbIN yHHBepcuTeT uMeHu A.baiitypceiHoBa / A.Baitursynov Regional University
of Kostanay;

- Cemeil kanacoiabiH LllokopiM aTeiHmarsl yHUBepcuTeTi/ YHuBepcutrer umenu lllakapuma
ropona Cemeit/ Shakarim University of Semey;

- III. YonuxanoB ateiHnarel Kekmeray ynuBepcuteti / Kokuierayckuii yHUBEpCUTET UMEHU
1. Yanuxanosa/ Sh. Ualikhanov University of Kokshetau.

- O30exkani JKoni0exkoB aTBIHIAFbI OHTYCTIK Kazakcran Ie1arOTUKAJIBIK
yauBepcuteTi/FOxHo0-Ka3zaxcraHckuil  Tearoru4eckuii  yHHMBEpCUTET HMEHU ©O30ekarl
XKonidekora/South Kazakhstan Pedagogical University named after Ozbekali Zhanibekov

¥YCBIHBUUIAbI/ PEKOMEHAOBAHO/RECOMMENDED:

binim Oepy 6arnapnamacel 2023 xxbutFbl 18 mambipaa KP Bigim skoHe FhUTBIM

MUHHUCTPIITIHIH PecnyOnuKanbiK OKy-9/11CTeMENIK KEHECIHIH OThIPBIChIHIA OSKITUIAL/
OOpaszoBaTenbHas ~ mporpaMMa  yTBEpKJAE€HAa  Ha  3acelaHud  PecmyOiIMKaHCKOro
y4eOHOMeToAMuecKoro coera MunucrepctBa oopazosanus u Hayku PK 18 mas 2023 r./

The educational program was approved at the meeting of the Republican Educational and
Methodological Council of the Ministry of Education and Science of the Republic of
Kazakhstan on May 18, 2023.

Kadenpa otsipricbinga Kapacteipbuiasl, 20.03.2025 1. Ne 8 xarrama
Paccmotpena Ha 3aceganumn kadenpsi, mpotokosn Ne§ ot 20.03.2025 r.
Considered at a meeting of the department protocol No. 8 dated 20.03.2025 y.

OKy - omicTeMeniK KeHEeCIHiH memiMiMeH YehHbULbI, 28.05.2025 k. Ne3 xarrama
PexoMeH10BaHa pelieHreM Y 4eOHO-METOIMUECKOTO coBeTa, mpoTokoa Ne 3 ot 28.05.2025 1.
Recommended by the decision of the Educational and Methodological Council,

protocol No.3 dated 28.05. 2025 y.

FrutbimukeneciniHmeniMiMeHyCoIHbUIBI, 28.05.2025 . Nob xatTama
PexoMeH10BaHa pelieHreM Y 4eHoro coBera, mpoTokon Ne 6 ot 28.05.2025 r.
Recommended by the decision of the Academic Council, Protocol No.6 dated 28.05. 2025 y.

Keseci Ky:kaTrap Heri3inae ;kacajjbl:

- JKorapbl xkoHE >KOFapbl OKY OpHBIHAH KEHiHT1 OimiM OepyaiH MEMJICKETTIK >KaJlblFa
MIHIETTI cTaHaapThl, Kazakcrtan PecnyOnukacbinbiH FbeulbIM  Jk0HE JKOFapbl  OUTIM
MUHHUCTPiHIH 2022 xpuirbl 20 misgeneri Ne 2 OyiipeirbiMeH OekiTuiren (20.02.2023 k.
@3repicTep MEH TOJBIKTHIPYJIaAPMEH);



OJIEYMETTIK OpINTECTIK TEeH 9JNEyMETTIK >KOHE €HOEK KaThIHACTapblH DPETTEy >KOHIHMAETI
pecnyONUKaIbIK YIIDKAKThI KOMUCCUSHBIH 2016 KbutFbl 16 HayphI3garsl OSKITUITEH ¥ ITTHIK
OUTIKTUTIK TIEHOEPI;

-«bimiM» calachlHBIH cajaiblK OUTIKTUIIK IeHOepi OUIIM JKOHE FBUIBIM CalachIHJA.
OJICYMETTIK OPINTECTIK KOHE JIEYyMETTIK-€HOCK KAThIHACTAPBIH PETTEY KOHIHAETI CallalibIK
koMuccusiHbIH 2019 xbitFbl "27" Kapamaaarsl Ne 3 xarTaMachIMEH OCKITIITEH;

- binim Gepy yibiMaapsl negarortapbiHblH kociOu ctannapThl (Kazakcran PecmyOmmkacs
binim munuctpinin 2025 xbutrbl 24 aknmangarsl Ne3 1 OyipeIFRIMEH OCKITIIATEH).

Pa3paboTana Ha OCHOBAHMH CJIEAYIOIIHMX JOKYMEHTOB:

- TocymapcTBeHHBI  00MI00sA3aTeNbHBIA  CTAaHAAPT BBICIIETO U TOCIEBY30BCKOTO
o0pa3oBaHMsl, YTBEPXKACHO MPUKA30M MUHUCTpa HAyKM U BBICHIEr0 OOpa30OBaHHUS
Pecnybnmuku Kazaxcran ot 20 utonst 2022 roga Ne 2(c u3MEHEHUSMH U JOTIOJHEHUSIMU OT
20.02.2023 r.);

- HannonanbHas paMka kBanuduKaiuii, yTBep>kKJieHHas mpoTokoiaoM ot 16 mapta 2016 rona
PecriyOnmKkaHCKOM ~ TpPEXCTOPOHHEH KOMHUCCHEH 10 COLUUAJIbHOMY MApTHEPCTBY U
PETrYJIMPOBAHUIO COLMAIIBHBIX U TPYIOBBIX OTHOILLICHHU;

- OTpacneBas pamka kBanuduxanuii chepsl «O0pazoBaHue» Y TBEpKIeHA TPOTOKOJIOM OT No
3 ot«27» Hos6ps 2019 roma OrtpacneBoil KOMUCCHEW TO COLMAIBHOMY HapTHEPCTBY H
PEryJIMpPOBAHUIOCOIIMAIBHBIX U TPYIOBBIX OTHOIIEHHH B cepe 00pa3oBaHUs U HAYKHU;

- IlpodeccuonanbHplil CTaHIapT Ui IENaroroB opraHU3anuil oOpa3oBaHus (yTBEP)KICH

npukazom Munuctpa npocBemienus PecnyOnuku Kazaxcran ot 24 deBpans 2025 roma Ne
31).

Developed on the basis of the following documents:

- The State mandatory standard of Higher Education, approved by the Order of the Minister of
Science and Higher Education of the Republic of Kazakhstan dated July 20, 2022 No. 2 (with
amendments and additions dated 20.02.2023);

- National qualifications framework approved by the protocol of March 16, 2016 by the
Republican tripartite commission on social partnership and regulation of social and labor
relations;

- The Sectoral Qualifications Framework of the Education sphere was approved by Protocol
No. 3of November 27, 2019 by the Sectoral Commission on Social Partnership and
Regulation of Social and Labor Relations in the Field of Education and Science;

- Professional standard for teachers of educational organizations (approved by order of the
Minister of Education of the Republic of Kazakhstan dated February 24, 2025 No. 31).



Binim Oepy 6araapjiaMachbIHBIH NACIOPTHI
IHacnopr 0o0pa3oBaTebHON MPOrPaMMBbI
Passport of the educational program

BBb koabl :xoHe aTaybl/
Koa n nazBanne OIl/
EP code and name

6B01515 buonorusi(IP) /
6B01515 buonorus(IP)/
6B01515 Biology (IP)/

Bisim Oepy canacbIHBIH KOAbI
JKIHe KikTemyi /

Kon u kinaccuduxanus
obsiacTu odpa3zoBanusi/

Code and classification

the field of education

6B01 IlegarorukanslK FeLIBIMAAP/
6B01 I[Tenaroruveckue HayKu/
6B01 Pedagogical sciences

Hasipjiay 0aFbITBIHBIH KOIbI
MeH KiKTesyi/

Koa u knaccupuxanus
HaIpaBJCHUA HOI{FOTOBKH/
Code and classification
areas of training/

6B015 Kaparbuibicrany TmoHAEpi  OoifbIHIIA
myramimaep — gaspiay/  6B015  IloaroroBka
yUHUTENIed 10 eCTECTBEHHOHAYYHBIM MpeaMeram/
6B015 Training of teachers in Natural science
subjects

bisim O0epy 0araapiamasiapbl
TOOBI

/T'pynna o6pa3zoBaTejibHBIX
nporpamm /

Group of educational

B013 buomorus wmyramimaepid paspiay/ B013
[TogroroBka yuurteneid o6mosioruu/ BO13 Teacher
training in biology

programs

Biaim Bb Typi/ NunoBanusisik BB/

Bua OIl/ HNunosarmonnas OI/

EP type Innovative EP;

BBXCXK o6oiibinma aenreiii/ | BEXCII /MCKO/ISCED 6
Yposens nmo MCKO/ISCED

level

YBIII 6oiibiHIma YBIII /HPK/NQF 6

JAeHreii/YpoBeHb 10
HPK/NQF level

CBI11l ooiipIHIIA JEeHT e/
Yposenb no OPK/ORK level

CBIL/OPK//ORK 6 (6.1)

bbb aiipbikma
epekuesikrepi/
OT1an4uTe/bHbIE
ocooernHoctu OII/
EPdistinctivefeatures

Myrenekriri 0ap amgamaap
yuwiin Bb xone EBK icke
achIpy IIAPTTAPHI /

YcnoBus peamuzanuu OIT
JJIS1 JINL C MHBAJIMIHOCTBIO M
O0oI11/

Myrenekriri 6ap Oi1iM anymbUIapabiH O611iM Oepy
NPOLECIH KaMTamachl3 €Ty YIIIH YHHUBEPCUTETTIH
aKaJeMISUIBIK ~casicaTblHA COWKec MoHAepaiH (
OapaBIK MOIYNBACPAIH), MPAKTUKAIAPABIH KOHE
KOPBITBIHIBI aTTECTATTay PACIMAEPIHIH TIPTiOL
TOJIBIK CAKTaJIaJIbl.




Conditions for the

iImplementation of EP for
students with disabilities and
special educational needs

"MyrenekTiri 6ap OUTIM amymIBUTAPABIH  TTOHII
UTepyiHIH apHaibl IapTTapsl” OOMBIHIIIA
MyrefekTiri 6ap amammap ymiH >xoHe EBbB
oeiiimaey bb apnanran KoceiMIia 0eJiMiH €HT13y
aAPKBLIIbI OKY JKYMBIC OarmapiiamManapbiH
(cummabycrapsl) a3iprey apKbUIbI icke
aCbIpbllIaJIbI.

I[J'IH oOecrieueHus 06p3.30BaTeJ'II>HOFO Imponecca
oOyuarommxcst ¢ uHBaIMAHOCTBIO U OOII
COXpaHSIeTCS TIOJHBIM JUCHMIUIMH  (MOJyJei),
IMPAKTUK KW IIPOOCAYPLI UTOTOBOH arTecTauuu B
COOTBETCBUU C AKaHeMHT{GCKOﬁ MMOJIMTUKOU
YHUBCPCUTCTA. I[J'I)I JIMIT ¢ HUHBAJIMIHOCTBKO H
OOII amantanmonnass OII peammsyercs uepes
pa3paboTky  Paboumx  y4yeOHBIX  mporpamm
(cumtabycoB) nmyTeM BKJTIOUCHHUS
JOIIOJIHUTEJIBHOT O pasaciia <<CH€HI/IaJ'IBHBIe
yCJI10BUsL OCBOCHUA AWCHUIIIIMHBI O6yanOIHI/IMI/IC$I
¢ uaBanuaHOCTHIO B OOI»).

To ensure the educational process of students with
disabilities and special educational needs all
courses (modules), practices and procedures of the
final certification in accordance with the
Academic Policy of the University. The adaptation
of the EP is implemented for persons with
disabilities and special educational needs through
the development of working curricula (syllabuses)
by including an additional section "Special
conditions for mastering the course by students
with disabilities and special educational needs").

OKBITY HBICAHBI/
®opma o0yuenus/

Ky#nnisri/Ounoe /Full time

Formofstudy

Oky mep3imi/ 4 xbu1/ 4 ronald years
Cpoxoodyuenusi/

Training period

OKkpbITY TiNi/ Ka3ak koHe OpbIc/
SA3biko0OyueHus/ Ka3aXCKUW U PYCCKUM/

Language of instruction

kazakh and russian

Kpenur xeJsiemi/
O0beM kpeauToB/
Loanvolume

240 AxaneMUsUIBIK KpeauT/
AxkaneMuuecKkux KpeanuToB 240/
Academiccredits 240 ECTS




TYJEK MOJAEJI/MOJEJIb BBIITY CKHUKA/GRADUATE MODEL

Binim 0epy 0arnapiaamaceinbin MakcaThbl/ [leab o0pa3oBaTenbHOM porpaMmmbl/
The purpose of the educational program

Kocibu KpI3MeTiHIe HHHOBAIUSUTBIK TEXHOJIOTHsUIapabl, oHbIH imrinae STEM-, CLIL-, IT-
TEXHOJIOTUSUTAPBIH KOJIJIaHA aJIaThIH, TYKBIPHIMIAMAIIBIK JKOHE TEOPHUSUIBIK OLTiM canachiH/a,
FBUIBIMU 3€PTTEYJIEP KYPri3y/ie KOHE FRUIBIM/IA OJIApAbl KOJIJaHY/1a TIeIarOTHKAaJIbIK KOHE
TIOHJTIK KY3BIPETTUTIKTEpre ue OUTIKTI OMOJIOTHS MYFaIIMIH JaibIHIAY

[ToaroroBka KBATH(DHUIIMPOBAHHOTO YUUTENSI OMOJIOTHH, CIIOCOOHOTO HCIIOIB30BATh
MHHOBAIMOHHEIE TeXHOJOruH, B ToM unciie STEM-, CLIL-, IT-texHomoruu B
npodecCHOHATEHOM JIeATEIILHOCTH, BIIAICIOIIETO MEAArOTHISCKUMU U IMPEAMETHBIMH
KOMIICTCHIMSIMH B 00JIACTH KOHIENTYaJIbHO-TEOPETUUCCKUX 3HAHUH, TPOBEJCHUN HAYYHBIX
WCCJICIOBAaHUI M MPIMCHCHUH UX B HAYKE

Training a qualified biology teacher who is able to use innovative technologies, including STEM-
, CLIL-, IT-technologies in professional activities, possessing pedagogical and subject
competencies in the field of conceptual and theoretical knowledge, conducting scientific research
and applying them in science.

Bepinerin gopesxe / [lpucy:xxnaemas crenens / Awarded degree

«6B01515 buonorus (IP)» 6iniM Oepy Oarmapiiamacel O0MbIHIIA O11iM OaKalaBphl

bakanaBp oOpa3oBanus o obpazoBarenbHoi nmporpamme «6B01515 buomnorust (IP)»

Bachelor of Education in the educational programme «6B01515 Biology (IP)»

Maman aaya3siMaapbinbiH Tiz0eci / [lepeuenns nosuknocteii no OII / List of positions on EP

- Opra MexTen MyFalimMaepi;
- Komnemxaepin koHe 6acKa Jja TEXHUKAIBIK JKOHE KOCINTIK O11iM Oepy YilbIMIaphIHBIH
nejarorrepi (6HIIpiCTIK OKBITY IIebepiepiHeH 6acka)

- Yuurens CpeIHEN IIKOJIBI;
- Ilemaroruu xomnemxeit u apyrux opranuzauuii TullO (kpome mactepos
MIPOU3BOJICTBEHHOT0 00YUEHHS)

- High school teacher;
- Teachers at colleges and other technical and vocational education institutions(except for
vocational training instructors)

Kacion kp13mer 00bexTiIepi/ O0beKThI NPO(hecCHOHAIBLHOM NeATEeJIbHOCTH/
Objects of professional activity

- Opra 6inimM Oepy yibIMAapbl (Kanmbl OLTiM OepeTiH MEKTel, IIaFblH KWHAKTHI MEKTeIl,
TUMHAa3us, JIMIEH, )KeIUIK MeKTenTep, OeHiHAIK MEKTeN);

- TexHukanbIK >KoHe KocinTik OumiM Oepy yilbIMaapsl (yywiuine, KOJJIEHXK, XKOFaphl
KOJUIE/TK);

- Opra 6imiMHEH KeliHri 611iM Oepy yibIMaaps! (YUHIIUIIEIep jKOHE KOFaphl KOJJIEKAAp);

- Kocbimina 6i1iM 6epy yibiMaaps! (0u1iM 6epy yibIMIapbl, MEKTENTEH ThIC YilbIMIap);

- Opranmzanuu cpegHero oopaszoBanus (00eoOpa3oBareabHas MIKOJIA, MATOKOMITICKTHAS
ITKOJIa, THMHA3MS, JIMIIEH, ceTeBas MKoJia, Tpo(rIbHAS 1IKOJIa);

- OpraHmzanu  TEXHHUYECKOTO U  NpodeCCHOHAIbHOrO  00pa3zoBaHus  (YUHIHUIIAX,
KOJUTE/KAX M BBICIIMX KOJUICIKAX );

- Opranmzanuu nociecpenanero oopazoBaHus (BBICIIMX KOJIJIEIKAX UIH YUHIIUIIAX);

- OpraHuzanuu  JOTIOJHUTEIBHOTO OOpa3oBaHWs (B OpraHm3anusx o0Opa3oBaHUS,
BHEIIKOJIbHBIE OPTaHU3allNN ),

- Secondary education organizations (general education schools, small schools,
gymnasiums,
lyceums, network schools, specialized schools);
- Technical and vocational education institutions (vocational schools, colleges, and higher




colleges);
- Post-secondary education institutions (higher colleges or vocational schools);
- Supplementary education institutions (educational institutions, extracurricular
organizations)

Kacion kp13met TypJepi / Buasl npodeccnonanbHoii nesteabHoctu / Professional activities

OKy-InearoruKaibIk;
baranay-aHaIUTUKAJIBIK;

TopOuernik >xoHe KYHIBUIBIKTBI OaFapiay;,
OKky-olicTEMEITIK;

JKobabIk.

Y4eOHO-TIe1aroruuecKkasi;
O11eHOYHO-aHATUTHYECKA,

BocrnurarensHast ¥ ICHHOCTHO-OPUEHTUPYIOMIAS
VueOHo-MeToHYeCcKas;

[IpoekTHas.

Educational and pedagogical;
Assessment and analytical;
Educational and value-oriented:;
Educational and methodological,
Project.

Kacion kbpi3meTiniH pynkuusanapsl/Pynknuu npodeccuoHanbHoi AesiteabHocTH/Functions
of professional activity

. OKy mpoIIeciH )Ky3ere achipy

. BiniM anmymisumapasiH OKy JKETICTIKTEpiH Oaranay.

. Binim anmyrmputapiel KYHABUTBIKTAp JKYHECiHE TapTy.
. OKy-onicTeMeniK KbI3METTI KY3€Ere achIpy.

. ChIHBIN KETEKUIUIITIH Y3€re achlpy

. OcymiecTBieHre yueOHOTo mpoiiecca.

. OnieHuBaHue y4eOHBIX JOCTUKEHUH 00yJaroIImuxcsl.

. [Ipnobiienne 00yyaromuxcst K CUCTeMe [IEHHOCTEH.

. OcymecTBieHne yueOHO-METOINYECKON eI TEIbHOCTH.
. Ocy1iecTBiIeHHE KJIACCHOTO PYKOBOJICTBA.

. Implementation of the educational process.

. Assessment of students' academic achievements.

. Introduction of students to the value system.

. Implementation of educational and methodological activities.
. Implementation of classroom management.

OO P WDNREPOVAEWND—~—OUER, WD —

Kannsl Kabisierrepi/ O6mue komnerennuun/ General competences

XK1 Foubivu xoHe GUIocopHsIIbIK TaHBIM S/IICTEpIMEH TaOUFH JKOHE QJIEYMETTIK dJIeM/Il FhUTBIMU
VFBIHY MEH 3epieneylll KaMTaMachl3 ereTiH ¢uiocodus HeriznepiH OuTyMeH KaJbINTacKaH
JYHUETAaHBIMIBIK YCTaHBIM/IAP HeTi31He KopIlaraH OOJIMBICTbI Oaraiaiipr;

KK2 Mudonorusslk, JiHU K9HE FhUIBIMUA TYHHUETAHBIMHBIH Ma3MyHbBI MEH ©31HIK epeKIIeNiKTepiH
TYCIHIIpe;

KK3 OneymerTik koHE OHAIPICTIK cajajapia OOJBIN >KaTKaH OapiiblK Karjaiiapra ©3 OarachH
Oepei;

KK4 KazakcTaHHBIH Tapux¥l JaMybIHBIH HETI3T Ke3CHICPIH, 3aHIbUIBIKTAPBIH KOHE O31HIIIK
€pEeKIENIriH TepeH TYCIHY ’KoHE FhUIBIMU TaJl/lay HET131He a3aMaTThIK YCTaHbIMBIH TaHbITa Ibl;

KKS5 Kazakcran Tapuxpl OKWFaJapbIHBIH CeOenTepl MEH calfapiiapblH Taljay YIOiH Tapuxu
CHIIATTAY/IBIH S/IICTEPi MEH TOCUIIEPIH MaiianaHap!,

KK6 Oneymerrany, cascaTTaHy, MOJCHUETTAHY >KOHE IICHXOJIOTMSHBIH HETI3rl OUTIMIH ecKepe
OTBIPBII, TYJIFAApAIbIK, OJCYMETTIK JKOHE KOCiOM KapbIM-KaThIHACTBIH QPTYPJIl CalalapblHIAFbI




JKarainapapl Oaranaibr,

JKK7 HWuterpatvBTi TpOIECTEPiH 3aMaHayd ©HIMI PETIHIE OChl FhUIBIMAAPIABIH  OLTIMIH
CHUHTE3IEHIL;

JKK8 HakTbl FBIIBIM/IBI, COHJIAM-aK OYKLUT QJICYMETTIK-CasiCH KJIACTEP/Il 3ePTTEY/IiH FhUIBIMU diCTEPl
MEH TOCUTICPIH KOJIaHAIbl;

JKK9 e3iHiH agaMrepIiiIik >koHe a3aMaTThIK YCTaHBIMBIH JaMbITA]Ib;

KK10 KazakcTtaHAblK KOFaMHBIH KOFaMIIBIK, ICKEpIIK, MOICHHU, KYKBIKTBIK J>KOHE OSTHKAIIBIK
HOpMaJIapbIMEH JKYMBIC 1CTSH/I1;

K11 XKeke xone kociObn 6acekere KaOUIETTUTITIH KopceTei;

KK12 Onemzae TaHbUTFaH KOFaMIBIK-TYMAHUTAPIIBIK FRUIBIMAAP CAAChIHAAFbl OLTIMII MTPaKTHUKaIa
KOJIIaHAbL;

JKK13 OnicHama MeH Tanfayabl TaHIay/ Ikl )KY3€ere achIpaibl;

XKK14 3eprrey HOTHKENEPIH KOPHITHIHIBLIANIBL;

XKK15 Kana Oumimai cUHTE3ICH Il KOHE OHbI TYMaHHUTApIIbIK KOFaMIBIK MaHBI3bI Oap eHIM TYpiHAe
YCBIHAJIBI,

KK16 Tyraapaliblk, MOJICHUETAPAIBIK KOHE OHMIIPICTIK (KOCINTIK) KapbIM-KaThlHAC MIiHACTTEPIH
IIENTy YIIiH Ka3aK, OpbIC JKOHE IIeT TUIACPIHIC aybI3Ia jKoHE jkaz0alia HbICAaHIa KOMMYHHUKAIIHSFA
Tyceni;

KK17 I'paMmatukanblk OLTIM >KyHecl HeriziHae TULMIK JKOHE Ceijiey KypasilapblH MaiganaHyibl
JKY3ere acpIpy; KapbIM-KaThIHAC YKaF/IaiibIHa COMKEC aKImapaTThl TAIIAY;

KK18 KommyHMKaImsiFa KaTbICYIIBLIIAP/IBIH 1C-OpEKETTEPl MEH 1C-opeKeTTepiH Oaranai b,

KK19 XKeke KpBMETIHIC aKMapaTThIK-KOMMYHUKAIMSITBIK TEXHOJIOTHSUIAPIBIH OPTYPJIl TYPIICPIH:
HMHTEPHET-PeCcypCcTap/ibl, aKnaparThl 13/Iey, CaKray, OHJey, KOpPFay *OHE Tapary >KeHIHAEri OYITThI
’KOHE MOOMIIB/II CepBHUCTEP/Il TaiiIallaHa Ibl;

KK20 O3in-031 1aMbITy 3K0HE MAHCANTHIK ©Cy YIIIH eMip OOWbI jkeke OuTiM Oepy TpaeKTOPHSICHIH
KYPY, J€HE IIBIHBIKTHIPY 9IICTEPl MEH KYpaAapbl apKbUTbI TOJBIKKAHIBI QJIEYMETTIK YKOHE KOCIMITIK
KBI3METTI KaMTaMachl3 €Ty YIIIiH cajayaTThl eMip calThiHa OaFaapiaHabl;

KK21 KazakctaH TapuXbIHBIH HETI3T  3aHIBUIBIKTAphIH, (QUIOCODUAIBIK, OICyMETTIK-CasICH,
HKOHOMUKAIIBIK 7KOHE KYKBIKTBIK OLTIM HET13/1epiH, Ka3aK, OpbIC )KOHE ILIET TUTIEPIHAET] aybI3Ila KHe
a30allia HpICaHJaFbl KOMMYHHKaLUsUIap/Abl OUIe/Tl XKoHe TYCIHEe ],

K22 Urepinren OuUTiMIII ©3repil KaTKaH olIEyMETTIK-MO/ICHH KaFAaiiapa TUIMII oNleyMETTeHIIPY
KoHe OeliimMyiey YIIIH KOJJaHa Ibl;

KK23 OneymerTik KyObUIBICTapAbI, MPOIIECTEP MEH MpolieManap/bl CaHABIK jKOHE camasblK Taliay
JIaFAbUTIAPBIH MEHTePE/Il.

OK1 OnenuBaer OKpyXarollyl AEUCTBUTEIBHOCTh HA OCHOBE MHUPOBO33PEHUECKUX MO3UIMUH,
c(hOpMHUPOBAHHBIX 3HAHUEM OCHOB (pryIocOpuH, KOTOPHIE 00ECIIEUYNBAIOT HAYYHOE OCMBICIICHUE U
M3Yy4eHHE MPUPOJTHOTO U COIIHAIIBHOTO MUPa METOJaMHU Hay4yHOTo U (PHUI0COPCKOTO MO3HAHMUS,
OK2  Uurepnperupyer coiepxaHue M crneurduueckue 0cOOEHHOCTH MHU(DOIOTHYECKOTO,
PEIUTUO3HOT0 U HAYYHOTO MUPOBO33PEHHUS;

OK3 ApryMeHTHpYEeT COOCTBEHHYIO OIICHKY BCEMY MPOUCXOJANIEMY B COLHMAIBHOW |
MIPOU3BOJICTBEHHOM chepax;

OK4 IlposiBnsieT rpakJaHCKYIO MMO3UIUIO0 HA OCHOBE TNTyOOKOTr0 MOHMMAHHUS U Hay4YHOTO aHaJIn3a
OCHOBHBIX ITaIoOB, 3aKOHOMEPHOCTEN U CBO€0Opasus ucTopuyeckoro pazputus Kazaxcrauna;

OKS5 Hcnonb3zyer MeTOAbl M MNPHEMBI HCTOPUYECKOTO OMNUCAHMS JJIsl aHAIW3a NPUYUH U
clencTBUi coObITHi ucTopuu Kazaxcrana;

OK6 OrneHuBaeTr cuTyallud B Pa3IHYHBIX cepax MEKINYHOCTHOW, COIHMAIBHOU U
npodeccnoHaTbHOM KOMMYHHUKAIIMA C y4eTOM 0a30BOTO 3HAHUS COLMOJIOTHH, IMOJIMTOJIOTHUH,
KYJIbTYPOJIOTH U MCUXOJOTHH;

OK7 Cunre3upyer 3HaHHMS J[JAaHHBIX HAyK Kak COBPEMEHHOTO MPOJYKTAa HHTETPATUBHBIX
IIPOLIECCOB;

OKS8 Hcnonp3yer HaydHbI€ METOBI U IPUEMbI UCCIEOBAaHUSI KOHKPETHOW HAYKH, a TAKXKE BCETO
COLIMAJIBHO-TTOJINTUYECKOT0 KJIACTepa;




OKO9 BripabatbiBaeT COOCTBEHHYIO HPABCTBEHHYIO U TPAXKIAHCKYIO TIO3ULIUIO;

OK10 Omepupyer 0OIIECTBEHHBIMU, IEIOBBIMU, KYJIbTYPHBIMU, MPABOBBIMH M 3THYCCKUMHU
HOpMaMHM Ka3aXxCTaHCKOTO OOIIeCTBa;

OK11 JlemoHCTpUpPYET TUYHOCTHYIO U MPOGECCHOHATHHYIO KOHKYPEHTOCIIOCOOHOCTB;

OKI12 TIIpumeHsieT Ha MpakTHKE 3HAHUS B OOJACTH OOLIECTBEHHO-TYMaHHMTAPHBIX HAYK,
HMMEIOIIETO MUPOBOE MTPU3HAHUE;

OK13 OcymiecTiaseT BbIOOp METOJOJIOTUHU U aHATIN3A;

OK14 O600m1aeT pe3ybTaThl UCCIIECI0OBAHMUS;

OK15 Cuntesnpyer HOBOE 3HAHHE W MPE3EHTOBATH €r0 B BUAE T'YMAaHHTAPHOH OOIECTBEHHO
3HAYUMOM MPOTYKIUY;

OK16 Bcrynaer B KOMMYHHKALIMIO B YCTHOM M MHCBMEHHON (popMax Ha Ka3axCKOM, PyCCKOM H
WHOCTPAHHOM  sI3bIKaxX JUIA pElIeHHs 3aJad  MEXKJIMYHOCTHOTO, MEXKYJIbTYpHOTO U
MIPOU3BOJICTBEHHOTO (TTPO(hEeCCUOHATLHOTO) OOIICHUS;

OK17 OcymiecTBise€T HCIONb30BAHHE SA3BIKOBBIX W PEUYEBBIX CPEICTB HA OCHOBE CHUCTEMBI
rpaMMaTHYEeCKOrO 3HAHUS; aHAIM3UPOBAaTh HWHPOPMALMIO B COOTBETCTBHH C CHTYyaluen
00IIIeHN;

OK18 OuenuBaer 1eHCTBUS U MOCTYNKH YYaCTHUKOB KOMMYHHUKAIUU.

OK19 MHcnomp3yer B JHMYHOW JEATEIHOCTH  pa3iMYHble BHUABI  MH()OPMAIMOHHO-
KOMMYHHKAIIUOHHBIX TEXHOJIOTHI: WHTEPHET-PECypChl, 00JauHble U MOOUIIBHBIE CEPBUCHI IO
MIOUCKY, XpaHEHHIO, 00pabOTKe, 3aIUTe U PACIPOCTPAHEHUIO HH(POPMAITUH;

OK20 BsicTpanBaer IHWYHYIO OOpa30BATEIbHYI) TPAGKTOPUIO B TEUYEHHE BCEU >KU3HU IS
CaMOpPa3BUTUSI W KaphEPHOTO pOCTa, OPHEHTUPOBATHCS HA 3J0POBBIA 00pa3 KHU3HH JUIS
oOecrieueHrs TOJHOLIEHHON COIMAlbHON W MPOPEeCCHOHANBHON NEATENbHOCTH IMOCPEICTBOM
METOOB U CPENICTB (PU3NUECKON KYJIbTYPHI;

OK21 3nHaer W mNOHMMAaeT OCHOBHbIE 3aKOHOMEpPHOCTH wucTtopun Ka3zaxcraHa, OCHOBBI
(buI0cOPCKUX, COLUATBHO-TIONUTUYECKUX, SKOHOMUYECKUX U MTPABOBBIX 3HAHUM, KOMMYHHUKAIIUU
B YCTHOU M MUCBMEHHOH (popMax Ha Ka3aXxCKOM, PYCCKOM U MHOCTPAHHOM SI3bIKAX;

OK22 TIlpumensier ocBoeHHbIC 3HaHHUS A A((PEKTUBHONW COIMANIM3AIMA W aJanTaliud B
U3MEHSIOIINXCS COLMOKYJIBTYPHBIX YCIOBHSIX;

OK23 Bnaneer HaBbIKaMU KOJMYECTBEHHOI'O M Kaue€CTBEHHOI'O aHAJIW3a COLIMAJIbHBIX SIBJICHUM,
MIPOLIECCOB U MPOOIIEM.

GC1 Evaluate the surrounding reality on the basis of worldview positions formed by the knowledge of
the philosophy fundamentals, which provides scientific comprehension, natural and social world study
by the methods of scientific and philosophical cognition;

GC2 linterpret the content and specific features of mythological, religious and scientific worldviews;
GC 3 Argue one's own evaluation on what happens in social and industrial spheres;

GC 4 Show civic position on the basis of deep understanding and scientific analysis of the main stages,
regularities and originality of historical development of Kazakhstan;

GC 5 Use methods and techniques of historical description to analyze the causes and consequences of
the historical events in Kazakhstan;

GC 6 Evaluate situations in various spheres of interpersonal, social and professional communication
with regard to basic knowledge of sociology, political science, cultural studies and psychology;

GC 7 Synthesize knowledge of the sciences as a modern product of integrative processes;

GC 8 Use scientific research methods and techniques of a particular science as well as of the whole
socio-political cluster;

GC 9 Develop one's own moral and civic position;

GC 10 Operate with social, business, cultural, legal and ethical norms of the Kazakh society;

GC 11 Demonstrate personal and professional competitiveness;

GC 12 Employ the knowledge in the field of social and human sciences of world-wide recognition;
GC 13 Make a choice of methodology and analysis;

GC 14 Summarize research results;

GC 15 Synthesize new knowledge and present it in the form of humanitarian socially significant




products;

GC 16 Start oral and written communication in Kazakh, Russian and foreign languages to solve
problems of interpersonal, intercultural and industrial (professional) communication;

GC 17 Use linguistic and speech skills on the basis of grammatical system; analyze information in
accordance with the situation of communication;

GC 18 Evaluate the actions and deeds of participants in communication;

GC 19 Use different types of information and communication technologies in personal activity:
Internet resources, cloud and mobile services for search, storage, processing, protection and
dissemination of information;

GC 20 Build a personal lifelong educational program for self-development and career growth, focus on
a healthy lifestyle to ensure full social and professional activity through the methods and means of
physical education;

GC 21 Know and understand the basic patterns of the Kazakh history, philosophical, socio-political,
economic and legal knowledge, communication in oral and written forms in Kazakh, Russian and
foreign languages;

GC 22 Employ mastered knowledge for effective socialization and adaptation in changing socio-
cultural conditions;

GC 23 Possess skills of quantitative and qualitative analysis of social phenomena, processes and
problems.

bbb Ooiibinima oKy HaTHKeAepl/ PesysabTarel 00ydenus nmo OII/ EP learning outcomes

OH 1 Kka3akcTaHIbIK KOFAMHBIH QJIEYMETTIK, ICKEpJIIK, MOJICHU-KYKBIKTBIK >KOHE OSTHUKAJIBIK
HOpMaJIapbIHA COMKEC OPEKET €T€ OTHIPBII, JIICYMETTIK-CasCH, SKOHOMUKAIIBIK KOHE KYKBIKTBIK OLTIM
HETi3/IepiH MalgaaHa OTBIPBII, TYJFAIBIK JKOHE KociOM Oocekere KaOUICTTLTIKTI KOPCETEe OTBIPHII
©31HIH MOPAJIb/IBIK JKOHE a3aMaTTHIK YCTAHBIMBIH IAMBITY;

OH 2 Tingik Ky3bIPEeTTUTKTEpl AaMBITY YIIH aHAIMTUKATBIK JKOHE ChIHM OWNayAbl Maiiganana
OTBIPBIN, MEMJIEKETTIK, OpbIC *OHE IIET TUIAEPIHZAE aybl3lla >KoHE jkazdallla Typle TYJIFaapaliblk,
QNIEYMETTIK JKoHE KOC10M KapbIM-KaThIHACTBIH 9PTYPJIi calaiapblHAaFhl sKaFAaiinap/ibl Oaranay;

OH 3 fpUIBIMH-TIGHArOTHKANBIK ~ 3€pTTEYJIep  CajachlHOa  aKHapaTThIK-KOMMYHHKAIIHSITBIK
TEXHOJIOTUSUIAP/IBIH SPTYPIIi TYPJIEpiH, sKacaH (bl MHTEIUIEKT MYMKIHAIKTEPiH, aKNapaTThl OHAEY MEH
CHUHTE3/ICY/IIH 3aMaHayH o/IICTePiH KOJIJIaHy;

OH 4 xoram MeH TaOWFaTThIH TYPAKThl JaMybIH, TOJNBIKKAH/IbI QJIEYMETTIK JKOHE KCIOH iC-OpeKeTTi
KaMTaMachI3 €Ty YIIIH cajlayaTThbl ©MIp CaIThIHA OAFbITTAITY;

OH 5 xeke tynrara OaFbITTaJIFaHFaH, KY3BIPETTUIIKKE HETI3AENTeH, WHKIO3UBTI TICUIIEp
KaFUJaTTapblH €CKEepPe OTBIPBIN, OUTIM Oepy OpTachHBIH OpPTYpil TYPJIEPIHAE OKBITY, TIpOHENey,
Oarasay 9/IiCTEpiH o31pJiey KoHE KOJJIaHy;

OH 6 3epTxaHalbIK JKoHE JajajblK 3€pTTEYNIEpAl JKocmapiay, >KYprizy, JEpeKTepll KUHAY MKOHE
OH/ICY YILIH 9licTeME TaH/Iay MEH Talay/ Ibl XKY3€re achIpy;

OH 7 chiHAapibl MeJarorUKAJIBIK JKOHE SJIEYMETTIK KBI3MET, ©3iHiH MeIarorukaiblK TaMybl MEH oJl-
aKyaJibl YIIIiH KociOu KapbIM-KaTbIHACTap/Ibl KYPY;

OH 8 KyHzAemiKTI KaciOu ic-9peKeTKe >koHe OUTIM alylIblIapiblH (PYHKIMOHAIABIK CayaTThUIBIFBIH
KaJIBINTAaCTRIPYFa KAKETTI cabaKTac FhUILIMIAP OOMBIHINA OLTIMIEPiH HHTETpalusiay;

OH 9 Talurarrarbl 3aHABUIBIKTAp/bl, KYOBUIBICTAp MEH MpOLECTepli TYCIHIIPY, IYHHUEHIH
KapaTbUIBICTAHy-FBUIBIMU OEHHEC] Typalibl TYTac KO3KapacThl KAJBINTACTBIPY YILIH jKapaTbLUIbICTaHy
MIOHJIEPIHIH TYKBIPbIMIaMaJIbIK TEOPUsIapbl MEH 3aHIapbIH MaiianaHy;

OH 10 OuonorusiHBIH ipreii HETi3/IepiH JKOHE OHBIH JAMYBIHbIH Ka3ipri TeHJCHIMSUIAPBIH,
OMOJIOTHSUTBIK JKYWEIEPIIH OPTYPIUITT MEH KBI3METI, OJNIapIbIH KONTYPUIrT MEH SBOJIOIUSCHI
TypaJisl OUTIMJIEpIH MaianaHy;

OH 11 Tipi TaOuFaTThIH ACHICIITIK YHBIMIACYBIH, JAMHBIH OUOJIOTHSUTBIK TAOMFATHl MEH QJICYMETTIK
MOHIH TaJJiay, FhUIBIMHU JYHUETAHBIMBIH, SKOJIOTUSIIBIK JKOHE T€HETHKANBIK CayaTThUIBIFBIH KOPCETY;
OH 12 cranmapTThl eMec MoceneNepIiH MenIMIEpiH Kacay XKOHE YChIHY, aKaJIEMHSIIBIK >Ka3bUThbIM
JAFbUIApbIH, aKAAEMMSUIBIK aJJIbIK KAaFuJIapblH MaifanaHa OThIPbII, OWONOTMSIIBIK KOHE




NIeIArOTUKAJIBIK 3€PTTEYJIEpIl KYPri3y KOHE MOJECIB/LY.

PO 1 pa3BuBaTh COOCTBEHHYIO MOPAIbHYIO U IPAXKAAHCKYIO MO3ULUIO, IEHCTBYSl B COOTBETCTBUHU
C COUMAJIbHBIMHU, JCIOBBIMH, KYyJIbTYPHBIMH, IPAaBOBBIMM M O3TUYECKUMH HOpPMaMH
Ka3aXCTaHCKOro OOIIeCTBa, UCIOJb3Yys OCHOBBI COLUAIBHO-TIOJIMTHYECKUX, SKOHOMUYECKUX U
MIPABOBBIX 3HAHUHU, IEMOHCTPUPYS JIMUHYIO U TPOPECCHOHATBHYIO KOHKYPEHTOCTIOCOOHOCTb;

PO 2 oneHuBarh cuTyalluM B pa3iIMuYHBIX cdepax MEKIMYHOCTHOIO, COLMAIBHOTO U
poeCCHOHATLHOTO OOILICHNS B YCTHOW U MUCBMEHHOM (popMax Ha rOCyJapCTBEHHOM, PYyCCKOM
U MHOCTPAHHBIX SI3bIKAX C MCIIOJb30BAaHMEM AHAIUTHUECKOTO U KPUTHUECKOTO MBILUICHUS MJIs
Pa3BUTHS A3BIKOBBIX KOMIIETEHIIH;

PO 3 wucnonp3oBaTh pa3iauuHble BHJBI HMH()OPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHUH,
BO3MOYKHOCTH HCKYCCTBEHHOTO HWHTEJIEKTa, COBPEMEHHBIE METOIbl 00pabOTKM W CHHTE3a
uHpopMaluy B 00JIaCTH HAYYHOT'O U [1€AarorHueckoro uccie 0BaHus;

PO 4 opuenTupoBaThcs Ha 3J0POBBIN 00pa3 »KU3HU Il OOECIICUCHUsI YCTOMYMBOTO Pa3BUTH
o0111ecTBa U IPUPO/IbI, TOJHOLIEHHON COLMaIbHON U MPO(EeCCHOHAIbHON AeATENbHOCTH;

PO 5 pa3zpabarbiBaTh U PUMEHSATh METOJBI OOyUEHUsI, BOCIIUTAHUS, OIICHUBAHUS B Pa3IMYHBIX
TUnax oOpa30BaTeNbHOW CpeAbl C YYeTOM HPUHIUIOB JIMYHOCTHO-OPHUEHTUPOBAHHOTO,
KOMIIETEHTHOCTHOT'0, MHKJIIO3UBHOTO [10/IX0JI0B;

PO 6 ocymiecTBisTh BEIOOP METOOJIOTMH JJIS IUTAHUPOBAHUS, TIPOBeIeH s, cOopa U 00pabOTKH
JTAaHHBIX JJAOOPATOPHBIX U MOJIEBBIX UCCIIEIOBAHMIA;

PO 7 BbicTpauBath NpodecCHOHANbHbIE  B3aUMOOTHOIIEHUS Ul  KOHCTPYKTUBHOM
MeJarornyecko U OOIEeCTBEHHOM AESITEIbHOCTH, COOCTBEHHOI'O IE€arorMuecKoro pa3BUTHS U
OIaromnoyuus;

PO 8 wuHTEerpupoBaTh 3HAHMS CMEXKHBIX HAyK, HEOOXOJUMBIX [UIsl IOBCEIHEBHOMN
po¢ecCUOHATILHOMN 1eATENHOCTH U (hOpMUPOBaHUS (DYHKIIMOHAIBHONW I'PAaMOTHOCTH y4aIlIUXCs;
PO 9 wucnonb3oBarh KOHLENTYaJbHbIE TEOPUU M 3aKOHBl E€CTECTBEHHBIX JUCLMIUIMH IS
OOBSICHEHUS! 3aKOHOMEPHOCTEH, SIBIIEHUI M MPOLIECCOB B MpHUPOE, HOPMHUPOBAHHUS LEIOCTHOTO
IIpe/iCTaBIeHMs 00 €CTEeCTBEHHOHAYYHON KapTUHE MUDA;

PO 10 wucnons3oBaTh (QyHAaMEHTAJIbHBIE OCHOBBI OMOJOTMM M COBPEMEHHbIE TEHICHIMH €€
pa3BUTHSA, 3HAHHUSA O pPa3sHOOOpa3MM U (QPYHKIMOHUPOBAHWU OHOJOTMYECKHX CHUCTEM, HX
MHOT000pa3uy 1 3BOJIIOLNH;

PO 11 ananu3upoBaTh YpOBHEBYIO OpraHU3aLUIO KUBOW MPHUPO/IbI, OMOJOTUYECKYIO MPUPOAY U
COLIMAJIbHYIO CYIIIHOCTh Y€JIOBEKA, JEMOHCTPUPOBATh HAYYHOE MUPOIIOHUMAaHUE, 3KOJIOTUYECKYIO
U TEHETUYECKYI0 TPaMOTHOCTb;

PO 12 cozpaBate M mpennarate peHIeHMs HECTAaHIAPTHBIX 3aJad, MOJEINPOBATh U
OCYILECTBIIATh OMOJIOTHUECKUE U MEeAarorMyeckue HCCIIEOBAaHUS C UCIOJIb30BAHUEM HABBIKOB
aKaJeMHYECKOro NMChMa, IPUHIMIIOB aKaIeMUYECKON YECTHOCTH




LO 1 to develop own moral and civic position, acting in accordance with the social, business,
cultural, legal and ethical standards of the Kazakh society, using the foundations of socio-political,
economic and legal knowledge, demonstrating personal and professional competitiveness;

LO 2 to assess situations in various areas of interpersonal, social and professional communication in
oral and written forms in the state, russian and foreign languages using analytical and critical
thinking to develop language competencies;

LO 3 to use various types of information and communication technologies, artificial intelligence
capabilities, modern methods of processing and synthesizing information in the field of scientific
and pedagogical research;

LO 4 to focus on a healthy lifestyle to ensure the sustainable development of society and nature, full-
fledged social and professional activities;

LO 5 to develop and apply methods of teaching, education, assessment in various types of
educational environment, taking into account the principles of student-centered, competence-based,
inclusive approaches;

LO 6 to carry out the choice of methodology and analysis for planning, conducting, collecting and
processing data from laboratory and field studies;

LO 7 to build professional relationships for constructive pedagogical and social activities, own
pedagogical development and well-being;

LO 8 to integrate knowledge of related sciences necessary for everyday professional activities and
the formation of functional literacy of students;

LO 9 to use conceptual theories and laws of natural sciences to explain patterns, phenomena and
processes in nature, to form a holistic view of the natural science picture of the world,;

LO 10 to use the fundamental basics of biology and modern trends in its development, knowledge
about the diversity and functioning of biological systems, their vast variety and evolution;

LO 11 to analyze the level organization of wildlife, the biological nature and social essence of a
person, to demonstrate a scientific worldview, environmental and genetic literacy;

LO 12 to create and offer solutions to non-standard problems, to model and carry out biological and
pedagogical research using the skills of academic writing, the principles of academic honesty




«6B01515 Buoaorus (IP)» 6inim Oepy 0araapjamachl 00HMBIHIIA OKBITY HITHKeJIEPIiHiH
Bisim Oepy yilbIMIapbIHBIH NeJArorTepine apHajarad KcinTik crangaprbiMen (Kazakcran PecnyOimkacol
Oky-arapty MUHUCTPiHIH 2025 kbu1Fbl 24 aknangaarbl Ne 31 OyiipbIrbl) apakaTbIHACHI

CooTHeceHuHe pe3yIbTATOB 00y4eHHUs M0 00pa3oBaTebHOI nporpamme «6B01515 buosorus (IP)» ¢ IIpodeccuoHaibHBIM CTAHAAPTOM /ISl N1€IAr0roB
opranuzanmii oopasoanus (IIlpuka3 Mununcrpa npocsemenusi Pecnnyoimmku Kaszaxcran

ot 24 ¢gepass 2025 romga Ne 31)

K9CIBU KAPTA: «Opra mekTen myrajimi», CBIII 6 nenreiii — bakaaaspuar
KAPTOYKA TPO®ECCHUHU: «Yuureb cpeaHell HIKOJIbI», 6 ypoBenb OPK — bakanaspuar

OH KC enoex Harnbliaap / MamsbIkTap / Binimaep / 3nanus JInuHOCTHBIE
dbynkuusnapsl/ HABBIKH YMEHHA KOMIIETCHIIUH
Tpynosbie (IIC) / Keke
¢ynxunu IIC KY3bIpeTTLIIKTep
(KC)
OH1 Enbex Harner 1: 1. binim axymisuiapIsIH jKac epeKIIeTiKTepiH eckepe 1. OKy moHiIHIH Ma3MYHBIH, OKy-TopOue | JKayamkeprmriiik
OH2 ¢dhyHKIHACH 1: Oky mporecin OTBIPHII, OKBITY MEH OaraayablH THICTi 9/IiCTEpiH TaHIAY. MIPOIIECiH, OKBITY JKOHE Oaranay Kyiizemicke
Oky nporiecin JKocmapiay 2. biniM aymibuiapIsH jKeKe KKETTUTIKTEPIH ecKepe 9MIiCTEMECIH. TYPaKTBUIBIK
JKy3ere acelpy OTBIPBII, OKBITY/IBIH aHa TOCUIJIepiH, THIMAI HhICaHaAapbiH, | 2. EHOek 3aHHaMachIHBIH HETI3/1epiH, HIbInaMabLIbIK
Hagpik 1: oficTepi MEH KypajliapblH Maiifanany. eHOeK Kayinci3miri MeH eHOeKTi TopTinTiiik
Tpynosas [MnanupoBanue | 3. Epekmie 6iniM O6epy KaxeTTitikTepi 6ap OiniM alylIblHbIH | KOPFay.bl, ©pTTEH KOPFay epexeliepiH, MeiiipimMainik
¢ysxmus 1: y4ebHOro KEKe KOKETTUIIKTEPiH ecKepy. CaHUTapPHUSIIBIK epexeriep MEH Ilemaror  xocibiHe
Ocy1iecTrieHue mporiecca. 4. Binim Oepy mporieci Ke3eHiHe, OHBIH IIIH/ES CAHIbIK HOpMaJap/Isl. aIaJIbIK
y4eOHOTO opTaza OLTiM ayIIbUIapIEIH 6Mipi MEH ICHCAYTBIFBIH 3. Oky smicTeMeci MEH OKBITY A3aMaTTBIK
nporuecca KOpFay TaJalTapblH CaKkTay. TEXHOJIOTHSUIAPBIHBIH HeTi3AepiH, oHblH | [IpoakTuBTiNIiK
ANIBIHFBIFA KOCBIMILIA IIIiH/e aKIapaTThIK. CaHJbIK
6.1 meHreit yin: 4. binim anymibuiapIele Kayirci3iriy, CayaTThUIbIK
- OKy cabaKTapbIH JKocrapJiiay, OiJliM amymbuIapIsH xKeke eMipi MEH JIeHCayJIBIFbIH KOpFay
EPEeKIIeNiKTePiH eCKepe OTHIPHIT dMIiCTEP Ii TAaHAAY. HETi3/epiH.
1. HopMaTHBHBIX MPaBOBBIX aKTOB B OTBETCTBEHHOCTh
1. BeiOupaTh COOTBETCTBYIOMINE METOBI TIPETIOAaBaHUA 1 001acTH Ha4aJIbHOTO 00pa30BaHUs. CrpeccoycToitunBo
OIIEHUBAHMSA C YIETOM BO3PACTHBIX 0COOEHHOCTEH 2. Copmeprxanust yaeOHOTO IIpeaMeTa, CThb
00y4Jaromuxcs METOJIMKH MPENOoAaBaHus 1 TepnenuBocTh
2. Wcrionib30BaTh HOBBIE TIOXOBI, 2P GEKTUBHBIE (POPMBI, OIICHUBAHMS. JIucIIuIMHAPOBaH
METOJIBI ¥ CPE/ICTBA O0YUEHHS C YUETOM MHIUBHIYJILHBIX 3. OcHOB neaaroruky, ooei u HOCTb
NOTpeOHOCTEH 00yUYarOIUXCsl. BO3PACTHOM IICUXOJIOTUH, JobpoxenarensHoc
3. YuursBaTh MHAUBHUAYaJIbHbIE TOTPEOHOCTH WHKJIIO3UBHOTO 00pa3oBaHusl. Th
o0yyatorierocst ¢ 0co0bIMU 00pa3oBaTEIbHBIMH 4. OcHoB Oe3omacHOCTH, OXpaHbl ku3HU | [IpuBepkeHHOCTH
MOTPEOHOCTSIMU. 1 3/10pOBbS 00YYarOIIMXCH. npodeccun
4. Cobimonath TpeOOBaHUS OXPAHBI )KU3HH U 3[I0POBBS rejarora
o0ydJaromuxcs B epruo 00pa3zoBaTeIbHOrO Ipolecca, B I'pasknaHCTBEHHOCT




TOM 4YHCJIC B IUPPOBOH cpejie.

Jlnsg nogypoBHs 6.1:

- IUITAHUPOBATh yueOHbIC 3aHATHSI, BHIOUPATH METOIBI C
YYETOM MHIMBUAYANbHBIX 0COOCHHOCTEH 00YJarOIIIXCS.

OH4 Harnas! 2: 1. OkpITy MeH TopOueney MyMKIHIIKTEpiH KEHEHTY YIIiH 1. OKy IoHIHIH Ma3MYHBIH, OKY-TapOue
OH6 OKy mporiecin OKY TIPOIIECIH/IC OKBITY TEXHOJIOTHSIAPBI MCH O11iM Oepy MPOIIECiH, OKBITY JKOHE Oaranay
OH7 YUBIMAACTBIPY pecypcTapbiH, COHBIH IIIIH/E CaH/BIK TEXHOJIOTUSIIAP MEH onicTeMeciH.
OHS8 Ma3MYH/bl KOJIJaHY. 2. En0Oex 3aHHaMAaCBIHBIH HETi3/IepiH,
HaBrik 2: 2. binim anymbuiap eIy moH OoifbIHIIA OLTiMIEpiH, eHOeK Kayirci3airi MeH eHOeKTi
Opranmanus ICKepIIiKTepi MCH NaFAbUIAPHIH TaMBITY. KOpFayIbl, ©pTTCH KOpFay epeKeNepit,
y4eOHOTO 4. Binmim Oepy mporieci Ke3eHiHe, OHBIH iIIiHIEe CAaHABIK CaHUTAPUSUIBIK epekeriep MCH
mporiecca. opTana OLTiM aTyIIbLIapIEIH 6Mipi MEH ICHCAYTBIFBIH HOpMaJapsl.
KOpFayIbl KAaMTaMachl3 eTy. 3. OKpITY dmicTeMeci MEH OKBITY
6. binim anyuisuiappIy 3epTTEY AaFAbUIapbIH JaMBITY/IbI TEXHOJIOTHSIAPBIHBIH HET13ICPiH, OHBIH
KaMTaMachI3 eTy. IIIHIE aKMapaTTHIK.
1. ITpuMeHSTh TEXHOJIOTUH 00y4YeHHS U 00pa30BaTeIbHBIC 4. Xac xoHe xeKe-Iapa f1amy
pecypchl, B TOM Yuciie IU(POBHIC TEXHOJIOTHH U KOHTCHT, B | 3aHIBUIBIKTAPBIH.
yueOHOM Ipoliecce AJisl paCIINPEeHHsT BO3MOYKHOCTEH 1.Conepxanus y4eOHOTo npeMeTa,
00y4YeHHS U BOCITUTAHUSI. yueOHO-BOCIIUTATENILHOTO Mpoliecca,
2. Pa3BuBaTh 3HAHWS, YMECHHUS ¥ HABBIKH 00yYaIOMIAXCS IO METOJIMKH MIPETIOIaBaHMs U OLICHUBAHUS
BCEM IIPEIMETaM. 2. Pa3BuBaTh 3HaHWS, YMCHHS U HABBIKU
4. ObecrieunBaTh OXpaHy KU3HU U 3J0OPOBbS 00yJarOIUXCcsl | 00ydYaromUXCs MO BCEM MPEeIMETaM.
B IIEpHO;] 00pa30BaTEIBEHOTO MPOIlecca, B TOM YHCIIC B 3. BecTtn 00s13aTeBHBIH ITEpEUCHD
muQpoBoii cpere. JIOKYMEHTOB, YTBEPIKICHHBIX
YIOJTHOMOYEHHBIM OPTraHOM B 00J1aCTH
6. OGecnieunBaTh Pa3BUTHE HCCIIEAOBATENHCKUX HABBIKOB obpa3oBaHwMsI.
oOyJarommxcs. 4. Ob6ecrieunBaTh OXpaHy KU3HU H
3I0POBbSI OOYJAIOIIUXCS B TIEPUOJT
00pa3oBaTeIbHOTO Tpolecca, B TOM
quciie B UG poBoH cpese.
OH 3 Enbex Harner 1: 1. binim anymsuiapas! KpuTepuaiasl Oaranay sxyiecin 1. Kpurepuanaer 6aranay smicTepis.
OHS8 dbyHKIIHACH 2: Bimim KOJIZIaHy. 2. CabakThl 3epTTey JKoHE Oarajay
OH12 Binim aTylIbLIapAbIH 2. binim aymbsuiapJslH OKyIaFsl )KETiCTIKTepiHE TYPaKThI KYpaJIapbIH 93ipJiey 9iCTEMECIH.
aTyubLIapIbIH oitiM MOHHUTOPHHT JKYPTi3y. 1. MeToauku KpuTEpHaIbLHOTO
OKY/1afbl Ma3MYHbIH 4. Baranay KypaJlJapbIH a3ipiey. OIICHUBAHUS
XKETICTIKTEPiH urepy 631351?51 5. OKBITY TOXiIpHOECiH )KaKcapTy YIIiH Oaranay 2. MeTtoauk nuccienoBaHus ypoKa U
aranay MCH JICHICHiH HOTWOKEJIEPiH KOJIaHy . pa3paboTK HHCTPYMEHTOB
Tpynosas Gakpuiay. OIICHUBAHHSL..
dynKims 2: Hagpix 1: 1. IIpuMEHATHL CHCTEMY KPUTEPHAILHOTO OLIEHMBAHHUS
O1eHuBaHue KouTposs 3a 00YYaIOIIIXCS.
yueOHBIX . HPOrpeccom 1 2. OCyIIECTBIAT MOCTOSHHBIM MOHUTOPHHT yUeOHBIX
JIOCTHOKCHUIM YpOBHEM

JIOCTHXKEHUHN 00YyJIarOIIuXCsl

b
IIpoakTuBHOCTH

Hudposas
rpPaMOTHOCTh




o0yyJaromuxcst YCBOGHHUS 4. Pa3pabaTpIBaTh HHCTPYMEHTHI OLICHUBAHUSL.
oOyuaromumucs | 5. [IpuMeHSTE Pe3ybTaThl OLEHUBAHUS JUIS YTy qIIeHUS
COACPKAHUA MPaKTUKHU MPEIIOIaBaHUA.
00pa3oBaHusl.
OH3 Enbex Harner 1: 1. BiniM aiymIbIHEIH KeKe OachIHBIH JKaJITBl MOICHUCTIH 2. Binim Gepy yitpIMAapsIHBIH TOpOHe
(hyHKIHACH 3: TopOue JKOHE OHBIH QJICYyMETTCHYIH KAJIBIITACTBIPYyFa BIKIAI €Ty . KBI3METIH PETTEHTIH HOPMATUBTIK
Bimim KBI3METIH 3. Kazak MojieHreTi MeH TiliHiH, KazakcTaH XalKbIHBIH KYKBIKTBIK )KOHE HYCKayJIBIK KyKaTTap.
aNyIIbLIapAbI AKy3ere acrIpy 0acka J1a MoIEHHETTEPi MEH TiJIepiHiH OalIBIFBIH OKBITY 3. Kasipri 3amanrsl 6i1imM 6epy
KYH/IBLIBIKTAP MeH TapOueriey MpoueciHe KipikTipy. TYXKBIpBIMAaMalapsbl, Topoue
Kylecine TapTy Haggix 1: 5. TopOue >KYMBICHIHBIH HBICAHAAPbI MEH 9JIICTEPiH JKYMBICBIHBIH 9JIiCTEpI.
Ocy1iecTBIeH! | KOJIJaHy. 4 Kayincis, Koy ®KeTiM/Ii, KOJIaiibl 011iM
Tpynosas e 6. BistiM ayIIbIHBIH AMOIMOHANIBI-KYH/IBUIBIK CaJIaChIH Oepy opTachklH KYPY/AbIH TEOPHsIIAPHI
¢byHkuys 3: BOCITUTATENIbHO | JaMBITAThIH TOPOHE )KYMBICBIH JKY3€re achlpy. MEH TaXipuoenepi.
[Tprnobmenne i nesitensHOCTH | 7. Bitim anymisiiapaa canayatTsl )koHE Kayincis eMip cantsl | 2. HopMaTHBHBIX ~ NpaBOBBIX |
o0ydJaromuxcst K MOJICHUETIH KaJBINTACTBIPYFa KIpIAEMIECY. HMHCTPYKTHUBHBIX JOKyMEHTOB,
cucreme PETyIMpPYIOMUX BOCITUTATEIbHYTO
LEHHOCTEM. 1. Cnoco6¢cTBOBaTh (POPMHUPOBAHMIO OOIEH KyIbTYpHI ACATEIBHOCTD OpraHu3alHH
JMYHOCTH 00YYarOUIErocst U eTro COLMAIN3aIHH. 00pa3oBaHysL.
3. MHTerpupoBaTh GOraTCTBO KA3aXCKOU KYJIBTYpHI U s13biKa, | 3. COBPEMEHHBIX KOHIEIMH
JIpYruX KyJbTyp U s3bIKOB Hapoaa Kazaxcrana B nporecc BOCIIMTaHU:A, MCTOAUKHU
06yquH;[ U BOCIIUTAHUSI. BOCIIMTATEILHON pa6OTI:I.
5. IlpuMeHATs GOPMBI I METOIBI BOCIIUTATEIIEHOW PaOOTHI. 4. Teopnu 1 IPAKTHKHU CO3AHHsI
6. OcyIIeCTBIISTh BOCITUTATEIbHYIO Pa0OTy, Pa3BUBAOIIYIO 0e3omacHoii, HCV)CTYHHOIZ» 5
SMOLMOHAILHO-IIEHHOCTHYIO chepy 00ydaromerocs. OmaronpusTHO 00pasoBaTEILHOH
7. ConelicTBOBaTh (POPMUPOBAHHIO y OOYIAIOIIIHXCSI CPCABL.
KyJIbTYpBI 310pOBOTO M 6€30MacHOTr0 00pasa >KU3HH.
OH 4 Enbex Harner 1: 1. Oky GarmapiamanapblH, OHBIH ilTiHAe epekie OutiM 6epy | 1. OKy mMaTepuainapbIH xobanay,
OH 5 ¢$yHKIMACH 4: Oky- Ka)XKeTTIKTepi 6ap OUIiM ayynipuIapra apHaJIFaH Oarapyamalay >KoHe a3ipiiey Herizuepi.
OH 6 Oky-omicTeMenik | omictemernik OargapiaamManapsl 93ipiaeyre KoHe OpPbIHJAYFa KaTbICy. 2. Kocibu KbI3MeT asiChbIHAAFbI CAHIBIK
OH 9 KBI3METTI Ky3ere | marepuannapabl | 2. Cabakka apHaJFaH OKy MaTepHalapblH, OHBIH iLIiHAE TEXHOJIOTHsLIap.

aceIpy.

Tpynosas
¢dynkys 4:
Ocy1iecTBieHue
y4eOHO-
METOJINYECKOU
JIeSITETTPHOCTH.

JalbIHaAY KoHE
azipney

Hasrik 1:
IloaroroBka u
pa3paboTtka
y4eOHo-
METOIUYCCKHUX
MaTepHasoB.

aKmapaTThl i31ey, QUIBTPIeY XKOHE ChIH TYPFBICHIHAH
Oaranay HeTi3iHe aKIMapaTThIK TEXHOIOTHLIAPIbI
naiganaHa OTBIPBII J3ipIiey.

3. CaHIbIK KOHTEHTTI, OHBIH imIiHe Oarmapiamanay
HETi37IepiH KOJIJIaHa OTBIPHII JKacay.

1. Y4acTBOBaTh B pa3pabOTKe ¥ BHIMOJIHCHHH YUCOHBIX
MpOrpamMm, B TOM YHCIIE POTPaMM JJisl 00yUaIOLINXCS C
0COOBIMH 00pa30BaTEILHBIMK MTOTPEOHOCTIMH.

2. Pa3pabaTpiBaTh yueOHbBIE MaTEpHUAIBI K YPOKY, B TOM
YHCIIe C UCTIOIb30BaHHEM NHPOPMAIIMOHHBIX TEXHOJIOTHI
Ha OCHOBE MOKCKA, DUIIbTPALNU U KPUTHIECKOW OLCHKU
nHPOPMAITHH.

3. Co3naBath 1IMGpOBOH KOHTEHT, B TOM YHCIIE C

3. IlexgarorrepaiH Xypri3yi yiH
MIHJIETTI KyKaTTap Tizoeci.

1. OCHOB IPOEKTUPOBAHMUS,
MIPOrPaMMHPOBAHUS H Pa3pabOTKH
Y4eOHBIX MaTepPHAIOB.

2. IudpoBBIX TEXHOJIOTHI B paMKax
podeCCHOHANBHOM JEesITEIbHOCTH.

3. [lepeuHsi JOKYMEHTOB, 00sI3aTEIbHBIX
JUTS BEICHUS TIearoraMu




HCIOJIb30BAHUEM OCHOB IMPOTrpaMMUPOBAaHUS.

OH 7
OH 8
OH9

Jarmer 2:
Kocibun namynast
JKY3ere acwIpy.

Haspik 2:
Ocy1iecTBiIeH!
e
po¢eCCHOHATb
HOTO Pa3BUTH.

1. KaxxeTTinmikTepi AnarHoCcTUKANAy HETi3iHae Kocion
JIaMy IbIH TPAECKTOPHUSCHIH KYPY.

2. [lemarortep ymIiH ceMuHapIap, KOH(GepeHIUIIAp
YIBIMIACTBIPYFa KOHE OTKI3yre KaThiCy.

3. CaHABIK COUKeCTIKTI OacKapy jkoHE CaHIBIK STHKETTI
caKkTay

4. OpinrecTepMeH KapbIM-KaThIHAC JKacay apKbLIbl OKBITY
TOKIpUOECIH KaKCapTyIbIH O31HIIK KaXKETTUTIKTEpiH
aHBIKTaHBI3.

AJIBIHFBIFA KOCBIMIIIA

6.1 meHreit ymrin:

- OlmiM Oepy YHBIMBI ICHTeiiH e, OHBIH IITiH/E CAaHABIK
Kypajmap apKbUIBI 03 TOXIPHOECiH )KUHAKTAY.

1. BeicTpanBaTh TpaeKTOPHUIO CBOETO MPO(hecCHOHATEHOTO
pa3BUTHA HAa OCHOBE THArHOCTUKH IMTOTPEOHOCTEH.

2. Y4acTBOBaTh B OpraHU3allUH U IPOBEIICHIH CEMHHAPOB,
KOH(epeHIHH I TeJaroroB Ha YpoBHE 001acTH.

3. Yrpasmars mudpoBOi HACHTUIHOCTHIO ¥ COOTIONATH
UPPOBON ITHUKET.

4. OnpenensaTe COOCTBCHHBIC TOTPEOHOCTH B YTy UIICHHH
MPaKTHUKU TPENOaBaHus, B3aHMOACHCTBYS C KOJUICTaMH.
Jns nogypoBHs 6.1:

- 0000maTh COOCTBEHHBI OMBIT HA YPOBHE OPTaHU3AIHN

06p2130BaHI/I${, B TOM YHCJIC UCPE3 III/I(prBI)IC HUHCTPYMCHTHI.

1. BUTIKTUTIKTI apTTBIPYIBI, KOCIITIK
KaiTa Jaspiay /bl )KOHE KbI3METTI
Oaranaypl peTTCUTIH HOPMATHBTIK
KYKBIKTBIK aKTiJep.

2. Ilegarorukanbik THKA HOpMaIaphl.
3. Kocibu namynsiH ©31HI1K
KaXXETTITKTepiH aHBIKTAY dIicTepi.

1. HopMaTuBHBIX paBOBBIX aKTOB,
PeTYIUPYIOMNX MOBEIIICHIE
KBaTU(UKAIHH, TPO(HECCHOHATBHYIO
HEepernoAroTOBKY U OLCHUBAHUE
JeSITeIbHOCTH. .

2. Hopm nenaroruyeckoil STuKy.

3. MeTo10B BEISABIICHUS COOCTBEHHBIX
nOTPEeOHOCTEH B IPOPECCHOHATEHOM
pa3BUTHH.

Harner 3:

O3 Toxipubeci
MeH
opimnTecTepiHiH
TOXIpuOeciHe
peduiexcus

Hasrik 3:
Pednekcus
COOCTBEHHOM
MPAKTHKH U
MPAKTHKH
KOJLITET.

1. TanbIMIIBIK/ Oi1iM Oepy NMPOLECIHIH MPHHIMIITEPIH
€CKepe OTBIPBIIN, Y3/liK IearoruKaiblK TaKipuoenepi
3eprTey.

2. O3 ToOKIpUOCHI3/II TaIaHbI3 XKOHE dpINTeCTEePiHi30eH
e3apa opeKeTTecy Ke3iHze 1aMy cajalapblH aHbIKTaHbI3.
3. ©3 ToxipnbeHi3/i Y3/IiKCi3 KaKcapTy Ibl Kocnapiay,
COHBIH IIIIHAE aKIMapaTThIK TEXHOJIOTHsIIApAbI KOJIAaHY.
1. V3y4ats Jydmine rneiaroruyeckyue MpakTUKHU ¢ y4eTOM
NPUHIUIIOB IT03HaBATEIBHOI0/ 00pa30BaTEIEHOTO
npolecca.

2. AHaIM3UPOBATH COOCTBEHHYIO MPAKTHKY M ONPEACIATh
o0JiacTy pa3BUTHS BO B3aUMOAEHCTBUY C KOJJIETAMHU.

3. IInaHupoBaTh HENPEPHIBHOE yJIyUIIEHUE COOCTBEHHON
NPAKTHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM

2. [legarorukanblk TOKIpHOCHIH
peduiekcus onicTepi, OHBIH iITiHIE
opinTecTepMEH e3apa dpeKeTTecy.
3. ©3 Toxipubecin Tannay aaicrepi

2. MertonoB pedaexcun
MEIarOTMYSCKON TIPAKTUKHU, B TOM YHCIIC
BO B3aMMOJICHCTBHH C KOJIJICTaMH.

3. MeTo10B aHaIn3a COOCTBEHHOI
MPAKTHKH




MH()OPMALMOHHBIX TEXHOIOTHIL.

OH9 Harns! 4: 1. Binim Gepy npoLeciH XeTinipy YIIiH 3epTTeyIepaiH 1. OKy ypaiciH 3epTTeyiH Tacinaepi,
OH 10 Binim Gepy HOTHKEIICPiH 3epIeiiey. omicTepi, Kypaiaapsl.
OH 11 MIPOLIECiH 5.biniM anymsUIapIslH 3epTTeY AaFAbUIapbIH TaMbITY bl 3. 3epTTey HOTWIXKEINIEPiH Tanjay
OH 12 3eprTey. KaMTaMachl3 eTy anicrepi
Happik 4: 1. U3yuaTh pe3ynbTaThl HCCIENOBAaHUM ISt 1. [loaxonpl, METOIbI, UHCTPYMEHTHI
Hccnenosanne COBEPIIEHCTBOBAHMS 00Pa30BaTEIHHOTO MpoOLECCa. HCCIlefoOBaHMUA 00pa30BaTEIFHOTO
00pa30BaTENbHO | 5. OGecreunBaTh pa3BUTHE UCCIENOBATENBCKAX HABBIKOB npoi1ecca.
o mponecca oOydJaromuxcst 3. MeTonoB aHaM3a pe3ynbTaToB
HCCIICIOBAHMS
OH1 Koceimmia egbex | Harnsr 1: 3. TakbIpbINTHIK CHIHBII CaFaTTapbl MEH aTa-aHajap 1.2Kac ncuxosoruscel MEH
OH 3 (hyHKIHACH 1: CHIHBIII JKUHAJIBICTAPBIH OTKI3Y, aTa-aHaIapFa KeHec Oepy. TIeIarOTHUKAJIBIK 3THKA HeTi3aepi
ChIHBITT YKbIMBIMCH 4. biniM anmymisliapra MEKTETTe XKoHe YKpIMaa OeiliMaenyre
JKETEKIILTITH KYMBIC iCTEY KOMEKTECY. 1. OCHOB BO3paCTHOM NCUXOJIOTHH U

JKy3ere achIpy.

JomomHuTebHAS
TpyoBas
¢bynkusa 1:
Ocy1iecTBieHne
KJIACCHOTO
PYKOBOJICTBA.

Haspik 1:
Paborats ¢
KJIACCHBIM
KOJIJIEKTHBOM.

3. IIpoBoIUTE TEMaTHYECKHE KITACCHBIC Yachl U
POAMTENBCKHE COOPaHHs, KOHCYJIBTHPOBATh POJUTEINEH.
4. ITomorarts 00y4arOIMMCsI aIaNTHPOBATHCS B IIKOJIE U
KOJUICKTHBE.

HeZ[aFOFPI‘IeCKOfI OTHKHU.




Binim0epybdarnapiacbinbIH Ma3myHbl/CoaepxanueodpasoBartesbHoiinporpammbl/Contentoftheeducationalprogram

Kaabinracr
KoMmnonent ITonnin Kpeaurr | bIpbLIaTBIH
nukiii (MK, /TKipuOeHIH ep OKY
KOO, araybl/ caHbl/ | HITHXKesepi/
TK)/Hnk, HaumenoBanue . Koa-Bo | ®opmupyem
IIoHHiH KbICKAIIa Ma3MYHbI/
KoMIonenT JUCTTHTUTHBT Kpartkoe onucanue nucuuniannsl / Brief description of the discipline KPEAMTO bie
(OK, BK, KB)/ /mpakTukn/ P B/Numb | pe3yabraTsl
Cycle, Name er of o0yueHus/
component disciplines / credits Learning
(OK, VK, KV) practices outcomes to
be achieved
KBIT MK Kazakcran IMon Kazakcran Tapuxbl JaMybIHBIH HETI3r Ke3eHAEpiH Oily MeH TYCiHyIi KepceTyre, 5 KK 4,
00J1 OK Tapuxsl ajaM3ar KOFaMbIHBIH JYHHUEXKY3UTIK-TApUXU JaMYBIHBIH JKaJIIbl MapagurMacbiMeH TapuXu KK 5,
GED MC OTKeH OKWFallap MeH KyObuIbIcTapabl OalmaHBICTHIpYFa, Kasipri KazakcTaHHBIH Tapuxu KK 21
yaepictepi MeH KYOBUIBICTApBIH 3€PTTEy/e AHAJTUTUKANBIK JKOHE aKCHOJOTHSIIBIK TaJjay
Kacay JaFiplIapblH MeHrepyre, KaszakcTaH TapuXBIHBIH TapuXd KyOBUIBICTaphl MeEH
MIpollecTepiHe ChIHM Oara Oepyre MyMKIHIIK Oepei.
Hcropus JIMCIMIUTMHA TIO3BOJISIET JEMOHCTPHPOBATh 3HAHWE W IIOHMMaHHE OCHOBHBIX JTaIloB
Kaszaxcrana Pa3sBUTHUA UCTOPUHA Ka3aXCTaHa, COOTHOCHTD SIBJIEHUSI U COOBITHS HUCTOPHUYECKOTO MPOULIOTO
c o0mel napagurMoil BCEMHUPHO-MCTOPUYECKOTO PA3BUTHUS YEIOBEYECKOrO OOIIEeCTBa,
BJIAJICTh HABBIKAMHM QHAIUTUYECKOTO M AaKCHOJOTMYECKOrO aHajiu3a TpH HU3yYCHUH
HUCTOPHUYECKUX IIPOLCCCOB H SIBIICHUM COBPEMCHHOI'O KaSaXCTaHa, JaBaTb KPUTHYECCKYIO
OLICHKY MCTOPUYCCKHM ABJICHUAM U IIpo1eccaM NCTOPHUU Kazaxcrana.
History of The discipline allows students to demonstrate knowledge and understanding of the main
Kazakhstan stages of the development of history of Kazakhstan, to correlate phenomena and events of the
historical past with the general paradigm of world-historical development of human society,
to possess analytical and axiological analysis skills when studying historical processes and
phenomena of modern Kazakhstan, to give a critical assessment of historical phenomena and
processes of history of Kazakhstan.
JKBIT MK dunocodus Ilon cTyaeHTTEpae OoamiaK KoCiOM iC-opeKeT KOHTEKCTiHAe (uiaocodusi Typaibl, OHBIH 5 KK 1;
00/l OK Heri3ri OemiMzepi, Macenenepi oHE ONapAbl 3epTTey oNICTepi Typaibl TYCIHIKTEpIi KK 2,
GED MC KaJIBIIITACTBIPAIbI. ITon asceiHma cryneHTTep (QUIOCOPUSHBIH KOFaMIBIK CaHaHBI KK 12,
JKaHFBIPTYJIAFBl PONIH TYCIHY >KoHE Kas3ipri 3aMaHHBIH >kahaHIBIK MocemeNepiH IIenry KK 21

KOHTEKCTIH/Ie (PUI0CO(PUSIIBIK-TyHHETaHBIMIBIK JKOHE 9/IiCHAMANIBIK MOJICHUETTIH HETIi3/IepiH
3epTTeii.

dunocobus

Jucrummaa GopMHPYET Y CTYASHTOB IEIOCTHOE IpECTaBIeHUE 0 huaocohrn Kak 0coboit




(dopme mo3HaHMs MUpa, 00 OCHOBHBIX €€ pa3zenax, MpodiieMax M METOJIaxX WX M3Y4eHUs B
KOHTeKcTe Oynymiel npodecCHOHaIbHOM AEATEIBHOCTH. B paMKkax QUCLUIIMHBI CTYICHTHI
U3y4aT OCHOBBI (HIOCO(PCKO-MHPOBO33PEHUYECKOH W METONOJIOTHYECKOH KYJIBTYpHl B
KOHTEKCTE MOHMMaHHs POl (UIOCOPUH B MOJCPHHU3AIMU OOIIECTBEHHOTO CO3HAHHSA M
pelIeHnH I700aIbHbIX 33/1a4 COBPEMEHHOCTH.

Philosophy The discipline forms students' holistic understanding of philosophy as a special form of
understanding the world, its main sections, problems and methods of studying them in the
context of future professional activities. As part of the discipline, students will study the
basics of philosophical, worldview and methodological culture in the context of
understanding the role of philosophy in modernizing public consciousness and solving global
problems of our time.
KBIT MK OJIeyMETTaHy, Monyne moHnepi «bonamakka ke3Kapac: KOFaMIIBIK CaHAHBI JKaHFBIPTY» MEMIIEKETTIK KK 2,
00/ OK casicaTTaHy, OarmapilaMachblHAAa AaHBIKTATFaH KOFAaMIBIK CaHAHBl KAHFBIPTY MIHIACTTEPIH IIEMTy KK 3,
GED MC MOJICHUETTaHy KOHTEKCiHAe  OimiM  anylmbulapAblH ~ QJIEYMETTIK-TYMaHUTApIbIK  JyHHETaHBIMBIH XK 6,
KQJIBLITACTBIPAbL. KK 7,
Couuomnorus, HJuctmmnuael - Moxmynss  (GOPMHPYIOT — CONHMAIbHO-TYMAaHHTApHOE  MHUPOBO33PECHHE KK S8,
MTOJINTOJIOT S, oOydJaronmxcss B KOHTEKCTE pEIIeHUs 3aJad MOJEPHU3AIMU OOIIEeCTBEHHOT'O CO3HAHWS, XK 9,
KYJIbTYpOJIOTHS OTIpEeIeNICHHBIX TOCYJapCcTBEHHOW mporpammor «Bsrmsag B Oyaymiee: MoJaepHH3ALUSA KK 10,
00IIIECTBEHHOTIO CO3HAHUS. KK 12,
Sociology, The disciplines of the module form the social and humanitarian outlook of students in the KK 15,
Political science, context of solving the problems of modernization of public consciousness, determined by the KK 21,
Culturology state program "Looking into the future: modernization of public consciousness". KK 22,
KK 23
KBIIMK [Icuxomnorus [Mon OimiM anmymbUIAPIBIH SIEYMETTIK -TyMaHUTapibIK KO3KapachlH KaIbIITACTHIPYFa KK 11,
00/1 OK OarbiTTanFaH, «boyanrakka Ke3kapac: KOFaMJIbIK CaHaHbl JKaHFBIPTY» MEMJICKETTIK KK 21
GED MC OarmapnamaceiMed OaimaHbICThl. [IoH TyJiFa MCUXOJOTHACH, ©31H-631 PETTEY MCUXOJIOTHSICH,
OMIp/IiH MOHI MEH KociOU ©31H-631 aHBIKTay IICHUXOJIOTHSCHI, COHJIA-aK TYJIFa apajblK KapbIM-
KaTbIHAC MICUXOJIOTUSCHIH/IAFbI HETI3 TYCIHIKTEP I KAMTH/IBI.
ITcuxonorus JucnuniuHa HampaBiieHa Ha (OPMHUPOBAHHE COIUAILHO-TYMaHUTAPHOTO MHPOBO33PEHHUS
CTYAEHTOB, CBsi3aHa C TOCYAapCTBEHHOM mporpamMmoi «B3rmsa B Oyayluee: MoaepHHU3aLUs
OOIIECTBEHHOTO CO3HaHMs». JlUCHMIUIMHA BKIIOYaeT B ce0sl OCHOBHBIC TIOHSTHS IO
MICUXOJIOTUN JIMYHOCTHU, IICUXOJIOTMHU CaMOpPEryJIsIinuK, IICUXOJIOTMM CMBICTIAa JXWU3HHU U
po¢eCCHOHANBHOTO CAMOONPEAEIICHNUS, 8 TAKXKE IICUXOJIOTHH MEKIMYHOCTHOTO OOIICHHUSI.
Psychology The discipline is aimed at the formation of the social and humanitarian outlook of students, is
associated with the state program "Looking into the future: modernization of public
consciousness.” The discipline includes basic concepts in personality psychology, psychology
of selfregulation, psychology of the meaning of life and professional self-determination, as
well as the psychology of interpersonal communication.
JKBIT TK KyKBIK skoHE [ToHmI OKy 3aHHAMAaJIBIK HOPMAaJIapAbIH POl Typalbl JKalmbl TYCIHIK OepeTiH KYKBIKTHIH KK 21,
OOl KB cel0aiinac HETI3Ti cajaapbIHBIH MacelesiepiH KapayFa OarbITTalFaH, COHAai-aKk O11iM amyIbuIapIsH OH 3
GED CC KEMKOPJIBIKKA cpi0aiilac JKEMKOPJBIKKA  Kapchl  AYHUETAHBIMBL  MEH  KYKBIKTBIK  MOJICHUETIH




KapCbl MOACHHUCT

KaJIBIITACTBIPYABI 3epeNiey Il Ko3aek i

Heriznepi
OcCHOBEHI TIpaBa u W3yveHre AMCIUIUIMHBI HANPaBICHO HAa PacCMOTPEHHUE BOIIPOCOB OCHOBHBIX OTpaciei
AHTUKOPPYIIMOHH | TpaBa, KOTOPHIC NAIOT OOIee MPEACTABICHUE O POJIM 3aKOHOJATCIBHBIX HOPM, a TaKXKe

OUl KyJIbTYpBI

MpeIycMaTpuBaeT H3ydeHne (POPMHUPOBAHHA AHTUKOPPYNIIMOHHOTO MHUPOBO33PEHHS H
MIPaBOBOM KYJIBTYPHI 00YUArOIINXCS

Basics of Law and
Anti-Corruption
Culture

The study of the discipline is aimed at considering the issues of the main branches of law,
which give a general idea of the role of legislative norms, and also provides for the study of
the formation of anticorruption worldview and legal culture of students

OKOJOTHsl XKoHe
TIpIILUTIK
Kayimncizmiri
Heri3aepi

[lonpme TipmIilik OpTAaCBIHBIH Ka3ipri »Kargailbl MEH JKarbIMCHI3 (DaKTOpIaphl, agaM3aTThIH
OHMOAKOJIOTUACH MEH OHOocdepachl, «aaaM-TIpIILTIK €Ty OpTachh) KyHeciHAeri Kayinci3mik
npoOyieManapbl, TaOUFM TEXHOTCHAIK JXOHE OCKEepPH CHIIATTarbl TOTEHIIE >Karaaiiap,
aJlaMHBIH TIpPIIUTIK €Ty OpTachIMEH e3apa iC-KUMBUIBIHBIH KaYIICi3iriH KaMTaMachl3 eTy;
3USIH/IBI XKOHE KayinTi GakTopiapibl COMKECTEHIIPY Typallbl OKBITa bl

DKoJiorus 1
OCHOBEI
0€e30I1aCHOCTH
JKU3HEAEATEIHHOC
™

B mucnurmbe OyaeT u3y4aThCsl COBPEMEHHOE COCTOSIHUE U HeTaTHBHBIE (DaKTOPHI CPesibl
oburanus, 6modKoNorus, Orocepa M 4eIoBedecTBO, MPoOIeMbl 0€30ITACHOCTH B CHCTEME
«YenoBek-cpena OOWTAaHUS», YPE3BBIYAMHBIE CHUTYAIlMH IPHPOJHOTO TEXHOT€HHOTO W
BOEHHOI'O Xapakrepa, obecredeHus 0e30MacHOCTH B3aUMOJEHCTBHS YelloBeKa CO Cpesioi
o0uTaHus; HeHTUDHUKAINS BPEAHBIX M OMACHBIX (DaKTOPOB

Ecology and
Basics Life Safety

The discipline will study the current state and negative factors of the environment,
bioecology, biosphere and humanity, security problems in the "Human-environment"
system, natural man-made and military emergencies, ensuring the safety of human
interaction with the environment; identification of harmful and dangerous

OKOHOMHKA JKOHE
KOCITIKEPITIK
HeTi3epi

[loH >KOHOMMKANBIK OWJIay TOCLTIH, O9CEKeNeCTiK OpTajia KOCIMOPBIHIAPIBIH TaObICTHI
KOCIMKEPIIK KbI3METIH YHBIMIACTHIPYIAbIH TEOPHUSUIBIK JKOHE MPAKTHKAJIBIK JaFIbLIapbIH
KaJIBIITACThIPA/IbI

KK 21,
OH 3

OCHOBEI
JKOHOMHKH U
NpEAIIPUHAMATEND
CTBa

HucuumiuHa ¢GopMUpYeT SKOHOMHYECKHMI 00pa3 MBILUICHUS, TEOPETHYECKHE U
MPAKTUYECKNE HABBIKM OpraHM3allMM YCIEIIHOM NpeanpHHUMATENbCKON AESITeIbHOCTH
MpeNnpUATH B KOHKYPEHTHOH cpene

Basics of
economics and
business

The discipline forms an economic way of thinking, theoretical and practical skills in
organizing successful entrepreneurial activities of enterprises in a competitive environment

KemmbacbibIK
Heri3aepi

Byn moHzmi oky ke3iHae OiliM amymsuiap KeIIOACIIBUIBIK KacHeTTeplli, CTHIbICPAI,
KOCINOPBIH, aiMaK oHE TYTacTall el ACHTreWiHAe acep €Ty 9MICTEepiH KOoJAaHa OTHIPHII,
amaMIapaIblH MiHE3-KYJIKBI MEH ©3apa OpeKeTiH THIMII OacKapyIblH omicTeMeci MeH
MIPaKTHUKACHIH UTepei

KK 21

OCHOBBI
JTUACPCTBA

[lpy w3y4YeHUM MOAaHHOW IUCHMIUIMHBI OOy4Yalomuecs OBIAACIOT METOJONOTHEH U
NpakTUKOH 3(PPeKTUBHOrO yHpaBieHUs MOBEICHUEM W B3aMMOJCHCTBHEM JIONCH MyTeM
HCTIOJIb30BaHMS JINJEPCKUX KauecTB, CTUIJIEH, METONOB BIIMSHUSA HAa YPOBHE HPEINPUATHUS,
pEruoHa U CTPaHBbI B LIEJIOM

KK 21,
OH 3




Basics of When studying this discipline, students will master the methodology and practice of
Leadership effective management of behavior and interaction of people through the use of leadership
qualities, styles, methods of influence at the level of the enterprise, region and country as a
whole
Frueivu [IoH OKBITBIIATHIH cajalaFbl FBUIBIMH 3€pPTTEYNEp OMICTepl MEH aKaJIeMHUSUIBIK XaTThl KK 8,
3epTTeyNepAiH 3epTTeyre OarbITTanFaH. bimiM amymbuiap TYKBIPBIMIAMAIBIK AallapariieH JKOHE 3epTTey KK 13,
HeTi37epi KoHe JKYMBICBIHBIH ~ HETI3rl  Ke3CHICpPIMEH, OMICTEpHiH KIKTeNyiMeH, OJapAbl KOJJIaHY KK 14,
aKaaCMUsJIIbIK XaT CajlaJIapbIMCH TaHbICA/IbI. Bimim aJlymbliap rbUIbIMHA 3epTTeyJ1ep/1i CaHABIK KOHE CallaJlbIK
Tanay NaFabUIapblH UTEpyTe KoHEe OHBIH HOTIDKEIEpPIH aKaJeMIUIBIK OpTa/la Makaia MEH
OastHIaMayiap TYPiHJIE YChIHYFa YHPCHEI.
OCHOBI)I Hay4YHbIX I[I/IC]_[I/IHJII/IHa HarpaBJiCHa Ha HN3YyUYCHHC MCTOO0B Hay4YHbIX I/ICCJICILOBaHI/Iﬁ u
HCCIEAOBAHUM U aKaJeMIYeCcKOro MIchMa B u3ydaemMoit oomactu. OOydaroniiecss 03HAKOMSTCS ¢ TOHATHHHBIM
AKaACMHUYCCKOC arraparoM U OCHOBHBIMHU STallaMHu HCCHGHOB&TGHLCKOﬁ JACATCIIBHOCTH, KJ'IaCCI/I(I)I/IKaL[I/Eﬁ
HI/ICI)MO/ METOJ0B, O6HaCT$[MI/I HUX TIMPUMCHCHUA. OGyHa}omnec;I Hay4daTCda BJIaJACTb HaBbIKaMHU
KOJIMYECTBCHHOI'0O M Ka4YCCTBCHHOI'O aHalin3a HAayYYHBbIX I/ICCJICI[OBaHI/II\/'I U TMpCACTaBIATH
pe3yabTaThl B BHJIC MyOJUKAIMK 1 BEICTYIICHUH B aKaJeMHUIeCKOM cpee
Basics of Research | The discipline is aimed at the study of research methods and academic writing in the field of
and Academic study. Students will study the conceptual apparatus and basic stages of research activities,
Writing classification of methods, areas of their application. Students will acquire skills of
guantitative and qualitative analysis of scientific research and will be able to present their
results in the form of publications and presentations in the academic environment.
JKBIT TK KapKbuibik [Ton OimiM anmymislaapia JKeKe KapiKblfa KATBICThI HICIHIIMJCP KaObuiaay Ke3iHAe YThIMIbI KK 11
OO/l KB CayaTTbUIBbIK KapKbUIBIK MiHE3-KYJIBIKTBl KalblnTacTeipanbl. [loH asceiHma OimiM  adymbuiap KapKbl KK 19,
GED CC Heri3aepi CallachIHIAFbl OapiblK KypalgapAbl iC JKy3iHAE KONJaHyFa, >KMHAKTapabl KeOeuTtyre, KK 23
OIOJDKETTI cayaTThl >KOCIapiayra, CaJbIKTapAbl €cerTeyre, CallblK ECeNTUITiH JTYpbIC
TOJNTBIPYFa, KAPXKbUIBIK, MIpobjeManap TybIHAAFaH Ke3[e Kap KbUIBIK IIemimMaep Kaobuigayra
JKOHC KAPKBUIbIK AJIAdKTBIKTBI TAHYTa YﬁpeHe;[i
OCHOBBI Hucrummmaa  GopMupyeT y oO0ydaromuxcsi panuoHAIbHOES (DMHAHCOBOE NOBEICHHUE IPHU
(buHAHCOBOI NPHUHSATANA ~ PEUICHWH, KacalolluXcs JIMYHBIX (QHUHAHCOB. B  pamkax JUCIMILIHHBI
T'paMOTHOCTHU 06y‘laIOH_II/ICC$I HAy4aTbCsd MCIIOJB30BAaTh Ha IMPAKTUKE BCCBO3MOIKHBIC HHCTPYMCHTHI B
o0iactu (l)I/IHaHCOB, MMPUYMHOXXATb HAKOIUICHUS, TPAMOTHO ITJIaHUPOBATH 6IO}_I)KCT , HAy4aTcAa
HUCYHUCIIATH HAJIOTH, ITPABUJIBHO 3aIIOJIHATH HAJIOTOBYIO OTYETHOCTD, IIPUHUMATDH (i)I/IHaHCOBBIe
peuieHuA I1pUu BO3HHUKHOBCHUUN (bHHaHCOBBIX HpO6J’IeM U pacio3HaBaTb q)HHaHCOBBIe
MOIIICHHHUYECCTBA
Fundamentals of | The course develops rational financial behavior of students when making decisions related to
financial literacy | personal finances. Within the framework of the course, students will learn to employ all kinds
of tools in the field of finance, to increase savings, to plan budget, to calculate taxes, to fill in
tax returns, to make financial decisions in case of financial problems and to recognize
financial fraud
JKBIT MK Kazak (opeic) Timi | [ToH Ka3ak TiUTIH IIET T PETiHAEC CTYACHTTEPre TUIMI KOJNIAHYABIH OaplibIK JCHTeHiHIEe 10 KK 16,
001 OK KOMMYHHKATHUBTIK KY3BIPETTUIIKTI KaJBIOTACTBIPY apKbUIbl 9JICYMETTIK, MOJACHUETAPAIIBIK, KK 17,




GED MC K9CiOM KapbIM-KaThIHAC KYpaJbl peTiHAe Ka3aK TUTiH canaibl MCHIepY/li KaMTaMachl3 eTeli KK 18
Kazaxckwuii JucrumuHa oOecreunBacT KayeCTBEHHOE YCBOCHHE Ka3aXCKOro s3bIka KaK CpelcTBa
(pycckuit) si3bIK COLMANIBHOTO, MEXKYJIBTYPHOT0, TNpodeccroHambHOro oOmmeHus dvepe3 (opMupoBaHue
KOMMYHHKATHBHBIX KOMIIETCHLIMH BCEX YPOBHEH HCIIOJIB30BaHMS SI3bIKA JJISl M3YYalOINX
Ka3aXCKUH A3BIK KaK HHOCTPaHHBIN.
Kazakh (Russian) | The discipline provides high-quality mastering of the Kazakh language as a means of social,
language intercultural, professional communication through the formation of communicative
competencies at all levels of language use for students of Kazakh as a foreign language
JKBIT MK Lerexn Timi [lon crymeHTTEpAiH MoJCHHETAPaTbIK-KOMMYHHKATABTIK KY3BIPETTUITIH IIeTeN TiTiHae 10 KK 16,
00/ OK OimiM Oepy OaphICHIHA KETKUTIKTI ISHIeiIe KaJIbIITacTRIPaIbL. KK 17,
GED MC HHocTpaHHbI#H Huctunnuna GopMHPYET MEXKYJIbTYPHO-KOMMYHHUKATHBHYIO KOMIIETCHIIUIO CTYJCHTOB B KK 18
SI3BIK poliecce HHOA3BIYHOTO 00pa30BaHMs Ha JIOCTATOYHOM YPOBHE.
Foreign language | The discipline forms the intercultural and communicative competence of students in the
process of foreign language education at a sufficient level.
JKBIT MK AKnapartThIK- [ToH nUGpPIIBIK KOMMYHUKAIUSIIBIK TEXHOJIOTHSIIAD apKbUIbI aKIapaTThl i3/1ey, CaKTay, OHILY 5 KK 19
00/l OK KOMMYHHKAIUSUIBI | JK9HE Oepy MpolecTepiH, 9iCTepiH ChIHM Oaranay *oHe Tallay KaOUIeTiH KalbITacThIpabl
GED MC K TEXHOJIOTHsIIAp
HNudopmanmonHo- | Jucuurmimaa GopMHUPYET COCOOHOCTh KPUTHUECKHU OICHUBATH U AaHATTM3UPOBATH MPOIIECCHI,
KOMMYHHKAIIMOHH | METOJIbI TIOUCKA, XpaHEeHUs, 00padOTKU U Tieperadyn HH(QOpMAIUH, TOCPEICTBOM HUPPOBBIX
bI€ TEXHOJIOTHU KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA.
Information and The discipline forms the ability to critically evaluate and analyze the processes, methods of
Communication searching, storing, processing and transmitting information through digital communication
Technologies technologies
BJI KK binim Gepyneri Bonamak Myranimzaep 3aMaHayd IICHUXOJIOTHSUIBIK TEOPUsUIap MEH YITiIep, COHAai-ak 4 OH 1;
b/l BK TICUXOJIOTHSA TYIFaHBIH KbI3MET] )KOHE OHBIH JKE€Ke KacuerTepi Typaisl Oinimre me. Omap Oy Oimimai OH 3;
BD UC JKOHE e3apa opTypii OiniM Oepy MOHMOTIHIHAE MYFaliMIIK KbI3METiHJIEC KoJigaHa ayajpl. bomamak OH 4;
OpEKeTTECY MEH MyFajgimzaep OutiM Oepy YpaiCiHae AMajIorThl, e3apa OpeKEeTTECYyl JKOHE KapbIM- OH 5;
KOMMYHHKAIIHs KaTBIHACTHI JJAMBITA OTBIPHIIT, OUTIM aITyIIBUIAPIBIH KOJIAWIIBI JaMybIHA BIKIAN etexi. Onap OH 7
TYXbIpbIMaMana | OuliM amylbLIapAblH OTOAchUIApbIMEH, COHZAM-aK CcepiKTecTIKTiH Oacka jga Typiepi
pEI nieHOepiHie KapbIM-KaThIHAC JKacayFa, e3apa opEKeTTECYTe JKOHE BIHTHIMAKTaCyFa yKoHe

©3/IepiHiH NeNarorukanblk KbI3METiH JaMBbITyFa KOJNAWIbl jkaHa e3apa OaifaHelcTap
xKacayra KaOiIeTTi.

TIcuxonorus B
00pazoBaHUM U
KOHLIETIIAHN
B3aMMOICHCTBHS
1 KOMMYHUKAIIHH

Byaymue yuutens BianerOT 3HAHUSAMU O COBPEMEHHBIX TICHXOJIOTHYECKHX TEOPUAX U
MOJIEIISX, a TaKXke 0 QYHKIIMOHUPOBAHWUH JIMYHOCTH M €€ MHIUBHyalbHBIX cBoiicTBax. OHU
MOTYT MPUMEHATh 3TH 3HAHUS B CBOCU MPEIOAaBATEIbCKONW JCSITEILHOCTH B Pa3IHYHBIX
o0pa3oBaTenbHBIX KOHTEKCTaxX. byaymme yuyuTens CrnocoOCTBYIOT —OJaronpusTHOMY
pa3BUTHIO OOYYAIOIIUXCS, COJCHCTBYS MAHMAJOry, B3aUMOJCHCTBUIO U OOIICHUIO B
oOpazoBarenbHOM mporiecce. OHH  CIOCOOHBI  OOIIATHCS, B3aMMOJACHCTBOBATH U
COTPYJIHUYATh C CEMBbSIMH OOYYAlOIIMXCS, a TAKKE B paMKaxX Pa3IUYHBIX JPYTUX BUIOB
MapTHEPCTBA ¥ CO3/1aBaTh HOBBIE B3aWMOCBS3M, MOIXOASIINE JUISI Pa3BUTHA WX
COOCTBEHHOM ITeIarOTMYeCKON e TEIHHOCTH.




Psychology in
Education and
Concepts of
Interaction and
Communication

Pre-service teachers are familiar with the modern psychological theories and models, as well
as personality functioning and individual properties. They can apply the knowledge in their
teaching in diverse educational contexts. Pre-service teachers support positive development
of learners by fostering dialogue, interaction, and communication in the educational process.
They are able to communicate, interact, and collaborate with pupils’ families as well as in
various other partnership networks and create new relationships suitable for the
development of their own pedagogical activity.

b1 KK binim 6epy Bonamrak myramimzaep OKBITYABIH OpTYpPJli TEOpHsUIaphl MEH IeJarorHKabIK YATiIepiHe OH 3;
b BK Typajsl FEUTBIM JKETENEHTIH TYJIFaHBIH TYKBIPBIMIAMAIBIK OeiHelepl CHUSKTHI MMeJaroruka FHUIBIMBIHBIH OH 5;
BD UC JKOHE OKBITYbIH HeTi31epiH MeHrepeai. TeopusulblK TYXKbIpbIMIaManapibl TYCiHy HerisiHze Oosarak OH 7
HETI3Ti MyFaJiMIep SpTYPJli OKY JKaFaaiapbiHa COMKEC MearoruKajblK TaHAay JKacail anajbl.
TEOPHUSIAPHI
Hayka 00 bynymue yunrtens u3y4aroT OCHOBBI IEIArOrM4ecKor HayKHu, TAKME KaK KOHUENTYalbHbIE
00pa3oBaHHU U MPEICTAaBICHUS O 4YeJNOBeKe, BEAyIIHe K pa3IudHbIM TEOPUSAM OOy4YeHHS U
KIIFOYECBbIC neJarortdeCKuM MoaCIIsIM. OCHOBBIBasICH Ha MOHUMAaHHU TCOPETUIYCCKUX KOHHCHHHﬁ,
TEOpUHU 00yUCHUS OyIylIue yYuTeNsT MOTYT CJIeNaTh COOTBETCTBYIOIIMN TIEAarOrHUeCKUd BBIOOP ISt
Pa3IMYHBIX Y4eOHBIX CHTYAIIHH.
Educational Pre-service teachers explore the basics of educational science such as the conceptions of
Science and Key man leading to various learning theories and pedagogical models. Based on their
Theories of understanding of the theoretical concepts, pre-service teachers are able to make
Learning appropriate pedagogical choices for various learning situations.
BJ1 KK bananapaeig Bonamak myramiMiep TNCHUXHUKAaHBIH KaJbINTACYbIMEH, OHBIH KBI3METIMEH JKOHE Jamy OH 4;
b/ BK JKac EepEeKIIeNiK 3aHJBUTBIKTAPBIMEH TaHBICAABl. bomamak Myfamimzaep OUTIM aXylIbUIapAbIH JdayMBIH OH 5;
BD UC KOHE Oakpulall amajpl JKOHE COFaH cail Kac epeKINeNiKTepiHe COHKeC OKY YpIiCTepiH OH 7,
(hU3HOJIOTUSIIBIK, JKOCTIapJiall, JKy3€re achipa ajajibl JKOHE OUIIM anylibUIapAblH JKEKe KaXKeTTUTIKTEpPiH OH 8
Jamy eckepe anazpl. bomamak myramimaep op TYpJii Jkarmaiiapia IIbFapManibUIbIK TYPFhIIA
epeKLIeIiKTep XKOHE JKarjasTKa cail opeKkeT eTe anaabl KoHE >Kammbel Oimim Oepy MeH OimiM
AJIYIIBUIAPIbIH MTUTITIH CaKTal ajiajbl.
Bospactablie u Bynymue yuurens 3HakoMbl ¢ (OPMHPOBaHUEM TICUXHKH, €€ (DYHKIIMOHHPOBAaHHEM WU
¢bu3noIornyYecK 3aKOHOMEPHOCTSMHU pa3BUTHUS. Byayline yuutesns MOTYT HaOJNIOIaTh 32 Pa3BUTHEM CBOUX
ue 0COOEHHOCTH 00yYaroImuxcsi M, COOTBETCTBEHHO, IUIAHHPOBATH W OCYIIECTBISTH COOTBETCTBYIOIIHE
pa3BUTHUS IeTei BO3pacTy y4eOHbIC IPOIECChI, YUNThHIBAasS WHAWBHIYaIbHBIC TIOTPEOHOCTH OOYYAIOIINXCS.
Bynymme yuautens nefcTBYIOT TBOPYECKM W aJIEKBaTHO B PA3IMYHBIX CUTYalUSAX H
MOJICPKUBAIOT 00yUeHHE U 0J1aromnosryuyne 00yJyaromuxcsl.
Age and Pre-service teachers are familiar with the formation of psyche, its functioning, and the
Physiological patterns of development. Pre-service teachers can observe the development of their
Features of the students, and accordingly, plan and implement age-appropriate learning processes
Development of considering individual needs of students. Pre-service teachers act creatively and
Children appropriately in different situations and support learning and well-being of the learners.
BJI KK WHKITI03UBTI Bonamrak myranmimzaep OKbITY VAEpiciHIe OUTIM amylibuIapblH SPTYPIUITIH TYCiHe], OH 1;
bJI BK Oisim Oepy COHJAW-aK oJapIblH eMipi MEH OKY JKarJasTTapblH €CKepy MYMKIHJIiriHe me. Oojamax OH 4;




BD UC opTacsl myranimaep tuicti AKT, yliperymni »koHe KOMEKIi TeXHOJOTHsIapAbl KOJlJaHa OTBIPHII, OH 5;
OimiM amymIsIIapAbl OKBITYABI JKOHE OlapiAbl OuriM Oepy yHAepiciHe Kocyaa KOJTaubl. OH 7
Bonamak myramiMaep KaybIMIAcTBIKIEH (MyfamiMzaep, OimiM — amymisiap, —ara-
aHaJjap/KaMKOpIIbLIap) BIHTBIMAKTACTHIKTA, MCHUXOJOTHSIBIK KOHE ITHUKAIBIK TYPFBIIaH
OJIApAbIH 1-ayKAThIH KOJLIAHIBL.
Wnkmro3uBHas Bynymue yuutenss MMEOT BO3MOXKHOCTh YUYHUTBHIBATH pa3HOoOpazue oOydaromuxcs H
obOpasoBaTenbHas | ONPEAEIATh UX MHIAWBUAYaJbHBIE MOTPEOHOCTH B mpolecce o0yyeHus. byaymme yunrens
cpena MOJACPKUBAIOT 00YUYeHHE 00YUarOIINXCs U UX BKIIOYCHHE B 00pa3oBaTeNbHBIN Mpolecc,
ucrnons3ys noaxoasmue KT, oOydaromnie u BcioMoraTelbHbIe TEXHOIOTHH. bymyrime
YUUTENS TOJ/ICPKUBAIOT O1aronoiaydne o0ydaromuXxcs ¢ TICUXO0JIOTHIECKOW B 3THIECKOH
TOYEK 3PEHUS B COTPYAHUYECTBE C COOOMIECCTBOM (YUUTEIISAMHU, YUAIIUMHUCS, POAUTEISIMHE /
OTIEKYHAMH), YIUTHIBasI KOHTEKCT )KU3HU U 00yJeHHUs] 00yUIarOImHXCsl.
Inclusive Pre-service teachers have the ability to consider the diversity of learners and identify their
Educational individual needs in the learning / teaching process. Pre-service teachers support students’
Environment learning and inclusion in the educational process by using suitable ICT, teaching and
assistive technologies. Pre-service teachers maintain students’ well-being from
psychological and ethical perspective in collaboration with the community (teachers,
students, parents/guardians) considering the context of students’ life and learning.
Bell KK binim Gepyneri Kypc mnenmarorukanblk KbI3METTE 3aMaHAyd »acaHIbl HMHTEINIEKT TEXHOJIOTHUSIIAPBIH OH 3;
b/ BK sKacaHIbl KOJIJTaHY bl 3EpTTEYTE OarpITTaJIFaH. CryneHTrep sKacaHapl HHTEIJIEKT OH 7;
PD UC WHTENJIEKT TEXHOJOTHSJIAPBIHBIH, JKYMBIC iCTE€y NPUHIMOTEPIH >KoHE MaiiianaHy MYMKiHAIKTEpiH OH 8
(mapananraH OKBITY, AepOecTeHAipiireH Oarmapramanapisl Kypy) 3eprreiini. [ToHai oky
HOTHXKECIHJIE CTyIEHTTep OiNliM camachlH apTTBIPYFa XoHE OKYy VAEpICiH JapalaHAbIpyFa
KOMEKTECETIH  Kazipri  3aMaHfbl  TEXHOJOTHSJIApAbl  OoJyialiaK  IefaroruKajibIK
TOXKIpUOECiH/Ie THIM/II KOJIIAHYFa JaibIH 00J1a1bI
UckyccTBeHHBIH Kypc nanpasnen Ha u3yyeHrne NPUMEHEHHsI COBPEMEHHBIX TEXHOJOTHH HCKYCCTBEHHOTO
MHTEJJICKT B WHTEJUIEKTa B MEJAarornveckoi aesTenbHOCTH. CTyAEHTHl M3ydaT NPUHLUIBI paboThl U
oOpa3oBaHun BO3MOKHOCTH HWCTIOIB30BaHus TexHojoruit VMU (MHAMBUAyann3upoBaHHOE OOyYCHHE,
CO3/IaHHE TIEPCOHATU3MPOBAHHBIX TpOrpamMMm). B pe3ynpTare HW3y4eHHS TUCIIATLIHBI
CTYAEHTBl OyAyT TOTOBBI 3((EKTHBHO NPUMEHATH COBPEMEHHBIE TEXHOJOTHH B CBOEH
OyIyIIe meaarornaeckoi MpakTHKe, CIIOCOOCTBYS MOBLIICHUIO KadecTBa 00pa3oBaHuUs U
WHIWBH Ty JTH3AITUH TpoIlecca 00ydeHus
Artificial The course is aimed at studying the application of modern artificial intelligence
Intelligence in technologies in pedagogical activities. Students will learn the principles of operation and
Education possibilities of using Al technologies (individualized learning, creation of personalized
programs). As a result of studying the discipline, students will be ready to effectively
apply modern technologies in their future pedagogical practice, contributing to improving
the quality of education and individualizing the learning process.
BIT KK OKbITY ABI Bonamak myramimzaep e37epiHiH OKBITY calachlHAAFrbl OimiM Oepy OarmapiamaiapbIMeH, OH 5;
BJI BK JKocrmapiay COHZal-aK KOCIMKEpIIiK MeH TYPaKThl JaMmy CHSIKTHI OigiM OepyniH Oexnrimi Oip aeHreiin OH 6;
BD UC KOHE OKBITY/IbI JAMBITYIBIH TEeNaroruKalblK KaruJalnapbIMEH JKOHE KHBUIBICATHIH TaKbIPHINTAPBIMEH OH 7,




nepOecTeHmipy

TaHbIC. bonamrak MyfamiMIepae TENarorukaliblK JKOHE 63 OTiHIIe i3JeHicTepre
HETI37eNTeH OKHITY TEXHOJOTHSUIAPBHIH KOJJIAHY JXOHE OKBITY YAEpiCiHe OKYIIbLIAPIbIH
JKaH-)KAKTBUIBIFBIH  JKOHE WHKIIO3US  KaruJajJapblH €CKepe  OTBIPBIN, OKBITYIbI
JlapajJaHbIpy JaFablIapsl 0ap.

IlnanupoBanue
IPEToIaBaHus U
WHIUBUIyan3a
st 00yUeHHst

Bynymme yumrenss 3HakOMBI ¢ 00pa3oBaTenbHOM TIporpaMMOid B CBoOei oOiactu
IIPENOaBaHus, a TAKXKE C PyKOBOAALIMMU [IE€AarOrMYECKUMH MPUHIMIIAMH U CKBO3HBIMU
TEMaMHd  Pa3BUTUSl  OINpPENCNICHHOTO  YPOBHS  OOpa3oBaHUs, TaKUMH  Kak
MpeaNpUHUMATENLCTBO M YCTOHUMBOE pa3BUTHE. Byaymue yuutenst o01aialoT HaBbIKaMH
WHAWBUAYaANU3alUd MPENoAaBaHUs, C Y4E€TOM pa3HooOpasus oOydaroumxcsi H
NpUHOUIIAMU HWHKIIO3UKU B I[IPOLECCE O6y‘ICHI/I$I, U HCIIOJB30BAHUM TEXHOJOTHH
npernogaBaHusa, Ha OCHOBE IIEAArOrM4CCKUX U CaMOCTOATCIbHBIX I/ICCJ'IGI[OB&HI/II\/'I.

Teaching
Planning and
Individualizatio
n of Learning

Pre-service teachers are familiar with the curriculum in their area of teaching and the
guiding pedagogical principles and cross-cutting development themes of a specific level of
education, such as entrepreneurship and sustainable development. Pre-service teachers
possess the necessary skills of individualization of teaching, considering the diversity of
students and their inclusion to the learning process, as well as the use of teaching
technologies, based on pedagogical and independent research

OH 8

BIT KK
BJI BK
BD UC

OKpITY omicTepi
MEH
TEXHOJIOTHSLIAPHI

Bonamak MyragiMaep OKBITYIbIH CTpPATETHsUIAphl MEH OJICTEMEJCPIH IKaH-KAKThI
TYCiHEAl JKOHE OJapiabl HAKThl I€JaroTHUKAbIK JKarjaiylapra, MEKTENTiH HaKThI
[IapTTapblHAa JKOHE OKYIIBUIAPJBIH MYMKIHIIKTEpiHE COHKEC KeNeTiH WHHOBAIMSIIBIK
oJliCTEpMEH JKOCTapiaysia, OKBITyJa >KoHe Oaramayja KoijaHa anajpl. bomnamak
MyFajgimzaep OutiM Oepy YAEpICIHIH 9pTYpii KE3CHICPIHJE KOJAMIbl HHKJIHO3HBTI,
(GU3MKAIBIK JKOHE OHJIAHH OKBITY OPTachlH Kypa ananasl. bonmamak myramiMzaep OKy
MaTepHalIapblH  JKoclapiay Ke3iHjae aBTOPIBIK KYKBIK TIEH JIEpeKTepJi KOpFay
epexesiepiH TYCiHel jKoHe KOJIJlaHa ajajipl. bonamak MyraniMaepIiH TUIaKTHKA, OKBITY
TEXHOJIOTHSAJIApBl MEH OKYILIBIIapAbl BIHTAJIAHIBIPY oficTepi OOMBIHIIA KaXeTTi OimimMaepi
0ap, OKylIbUIapFa KaXKeTTi MeJarorukajblk KOMEK KopceTe ajlajibl.

Metonp! u
TEXHOJIOTUH
MIPEeTIo1aBaHus

bynymme ydaurtens o0namaioT BCECTOPOHHMM IOHMMAHHEM CTPATeTHd W METOIOJIOTHMA
MIPETNOIaBaHusl W MOTYT NMPUMEHSATh WX TP IUIAHWPOBAHWH, IPETIOJABAHUHA U OIEHKE
WHHOBAIIMOHHBIMU  CIIOCOOAaMH, COOTBETCTBYIOIIMMH KOHKPETHBIM I1€arorn4eCKiM
CUTYaIVsIM, YCIOBHSIM KOHKPETHOW IIKOJBI W BO3MOXHOCTSIM OoOywaromuxcs. bymaymue
YUUTENS CIIOCOOHBI CO3/1aBaTh MOAXOAIINE HHKIFO3UBHBIC, QU3MUECKUE U OHJIAMH-CPEIbI
o0ydeHus Ha pa3HbIX 3Tarax 00pa30BaTENBHOTO Ipolecca. byaymiye yaurens mOHUMAIOT
U MOTYT NMPUMEHATH MpPaBUia aBTOPCKOTO IpaBa U 3alUThI JAHHBIX MPU IJIAHUPOBAHUU
CBOUX y4eOHBIX MaTepualioB. bynymiue y4aurens o0nanaoT He0OOXOAUMBIMU 3HAHUSIMH B
00JacTH JTUNAKTHKH, TEXHOJOTHHA OOYYeHHS M METOJOB MOTHBAIMU OOYYAIOIIUXCS,
OYJIy4H B COCTOSTHUM OKa3aTh HEOOXOAMMYIO MIEIarOTHUYECKYIO IIOMOIIb CTYACHTaM.

Teaching
Methods and
Technologies

Pre-service teachers have a comprehensive understanding of teaching strategies and
methodologies, and can apply them in planning, teaching, and assessment in innovative
ways matching the specific pedagogical situations, conditions of a specific school and the
capabilities of students. Pre-service teachers are able to design suitable inclusive physical
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and online learning environments at different stages of the educational process. Pre-
service teachers understand and can apply the regulations of copyright and data protection
in their learning material planning. Pre-service teachers possess necessary knowledge of
didactics, learning technologies and methods of motivating students being able to provide
necessary pedagogical assistance to students.

BIT KK
BJI BK
BD UC

baranay xoHne
JaMBITY

Bonamax myramimaep oKy yaepicinae OaranmayaslH MOHIH TEpPEeH TYCiHEHIl JXKoHE OKY
YACPICIHIH opTYpyi KE3CHJACPIHAE OTHKAIBIK TYpAe KOHCTPYKTHBTI Oaranay/isl
KaMTaMachl3 €T¢ allajlbl JKOHE OuTiM anmymibUiap[el Oaranayra Tapra anaabl. bomamak
MyFajimzaep Oaranmay[elH OPTYpPIi TEXHONOTHSUIAPBIH, NPWUHIUNTEPIH, Ke3eHAepiH, o3
OimiM camacelH Oaranay KypangapblH (KaJbIITACTBHIPYIIBI JKOHE KUBIHTBHIK Oarayayibl,
©3iH-031 Oaranay/pl, ©3apa Oarayiaybl KoHE T.0. KOca alFaH/a) aHBIKTANIbI, capayiaiabl
oHe mainanananpl. Omap Oaranayra KaThICTHI ©3/IEPiHIH TYCIHIKTEpI MEH TaXipruOenepin
CHIHM TYPFBIJIaH Oarajiayra, TaJIJIayFa sKoHe oJapIbl opi Kapal TaMbBITyFa KaOlJaeTTi.

OneHuBaHUE U
pasBUTHE

Byaymue yuurens umeroT riry0okoe MOHUMaHUe 3HAUYEHHS OIICHKH B Mpoliecce 00yUueHHs
U CHOCOOHBI 00ECIeYnTh KOHCTPYKTHBHYIO OIEHKY B dTHYECKOH MaHepe Ha Pa3IMYHbIX
JTamax Impouecca O0y4YeHHs M NpUBIEYb OOYYarOLIMXCSl K OLEHMBaHUIO. bynymiue
YUUTENS. ONPENeNstoT, IUPQPEPEeHIUPYIOT W HCIONB3YIOT pa3inYHble TEXHOJOTHH
OLICHMBAHUS, TMPUHIMIIBI, 3Talbl, UHCTPYMEHTHI OIICHUBAHUS CBOEH OONACTH 3HAHWH
(Bxmrouast (opmMaTHBHOE M CyMMAaTHBHOE OLIGHUBAHWE M CaMOOLIEHMBAaHHE U
B3aMMOOIICHUBaHKUE, U Tp.). OHU CIIOCOOHBI KPUTHYECKH OLICHUBATh M aHAJIM3UPOBATH
CBOE IOHMMAHME U IPAKTUKY, KACAIOIIHUECS OLEHUBAHUIO, U PA3BUBATH UX JAJIbIIE.

Assessment and
Development

Pre-service teachers have a thorough understanding of the meaning of assessment in
learning process and are able to provide constructive assessment in ethical manner in
different phases of learning processes and engage learners in assessment. Pre-service
teachers identify, differentiate, and use different assessment technologies, principles,
stages, and assessment tools in their own field of expertise (including formative and
summative assessment and self-and peer- assessment, etc). They can critically evaluate
and analyze their understanding and practices concerning assessment and develop them
further.
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BI1 KK
BJl BK
BD UC

Ilemarorukaibik
3epTTeyIep

Byn xypc Gonamak Myranimzaepre meaarorukaiblk 3epTTeyepAiH TEOPUsUIbIK Heri31epin
Oepeni. bonamiak mMyramiMaep TYpii CEHIMII KO3[EpIACH TCOPHSUIBIK OUTIMIL 137Iey JKOHE
CBIHU TYPFBIIaH ipiKTEy JAFJBICBIH MEHrepe/i, MelaroruKanblK oiiay MEH MPaKTHKaHBI
JaMBITYa  3€pTT€y  HOTIKEJIEpIH NaljanaHy JaFJbUIapblH  KAJIBIITACTHIPAJIBL,
3epTTeyJiepre Heri3IeNireH OKbITY MeH OLTiM ajlyFa, COHIal-aK OChl AaFAblIapAbl Y3IiKci3
JIAMBITHITI, ©3I€PiH KOCciOM TYPFBIIAH KETUIMIPYTe BIKITAJ €TyTe AaibIH OOTYHI THIC.

ITegaroruueckue
HICCIIEIOBAHU

JanHbIil Kypc gaer OyIymuM yYUTENsM TEOPETHYECKYI0 OCHOBY JUISl TEAarOrMYeCKUX
uccienoBanuid, byaymme yauTens o0iagaroT HaBEIKAMH MTOMCKA U KPUTUYIECKOTO 0TOOpa
TEOPETHYECKUX 3HAHWW W3 pA3IUYHBIX HAJEKHBIX HWCTOYHHUKOB, WCIIOIB30BaHHUS
Pe3yNIbTaTOB MCCIIEIOBAaHHUIA B PA3BUTHUH CBOETO MEAArOTHYeCKOr0 MBIIUICHUS U TIPAKTHKH
U TPOSBJISIOT TOTOBHOCTH COJIEHICTBOBAaTh OOYUYEHHIO M OOpa30BaHUIO, OCHOBAHHBIM Ha
WCCIIC/IOBAHMSAX, @ TaKkKe WX COOCTBEHHOMY HENPEPHIBHOMY Pa3BHTHIO H

OH 3;
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podeccHOHAILHOMY POCTY.

Pedagogical
Research

This course provides pre-service teachers with a theoretical foundation on pedagogical
research. Pre-service teachers possess skills to seek and critically select theoretical
knowledge from various reliable sources, utilize research findings in the development
their pedagogical thinking and practice, and adopt willingness to promote research-based
learning and education as well as their own continuing development and professional
growth.

BIT KK
BJI BK
BD UC

3eprreynep, naMmy
JKOHC MHHOBALlMA

Kasipri 3aman nenreifinge 0ony, ©3iH KoHE KYMBICHIH YHEMi JaMbITy MYMKiHAITiHE He
0oy yiIiH Oojamak MyFaigimMjep 3epTTeyre HeTi3enreH jKaHa OuTiM analbl JkoHe OiriM
Oepy MEH MyFaiiM KociOiHIH JaMybIHA, SPTYPIi JKeNiiepae OKBITYABIH MHHOBAIUSIIBIK
TOCUIepiHe, COHBIMEH Karap OiTiM amymbuIapIsl OKBITY MEH OacKapyFa KaThICTBI
3epTTeyiep OKyprizemi. bomamrak wmyramiMaep aaMyra OaFbITTalFaH OWIay TOCLTIH
MEHrepei, Koram/ia xoHe OiiM O6epy opTacklHIa OOJBII KaTKaH e3repicTep KOHTEKCiHe
OKBITYIBIH MHHOBAIMSUTBIK TOCIIAEP] MEH TEXHOIOTUSUIAPBIH d3ipieyre, JKaHapTyFa KoHe
KOJIJIaHyFa KaOJIeTTi.

HUccnenosanus,
pa3BUTHE H
WHHOBAIINU

JInst mojyiepKaHusl aKTyaIbHOCTH U BO3MOYKHOCTH MTOCTOSIHHOTO Pa3BUTHs ceOsi U CBOEH
npo(eCCHOHAIBHOM JIESITEIbHOCTH OyaylIHe Y4YUTeNlsl NPHOOPETaroT HOBbIE 3HAHHS,
OCHOBAHHBIC HAa HUCCJIICAOBAHUAX, U MPOBOJAT MPAKTUYCCKUEC HUCCIICAOBAHNA B 3TUYCCKOM
KJII0OYe B Pa3IMYHBIX OOJIACTSAX, KAaCaloIIUXCS pa3BUTHS 0Opa3oBaHHs U Ipodeccun
YUYHTEIsl, HHHOBAIIMOHHBIX IMMOJIXO0J0B K OOYYEHHIO, a TaKKe OOYyYCHHS M PYKOBOJCTBA
O6yanOIHI/IMI/IC$I. By,uyume YUuTeid MNMPUHUMAIOT MBIIUICHHUE, OPUCHTHPOBAHHOC Ha
pa3BUTHE, W CIIOCOOHBI pa3padaTbiBaTh, OOHOBJISITH W TPUMEHATH WHHOBAI[MOHHBIC
MOIXO/IbI ¥ TEXHOJIOTUH 00YYEHHsI B KOHTEKCTE MPOMCXOIAIINX M3MEHEHHIA B 00IIIECTBE U
o0pa3oBaTebHOU Cpejie.

Research,
Development and
Innovation

To stay up-to-date and be able to continuously develop themselves and their work, pre-
service teachers acquire new research-based knowledge and conduct practice-based
research in an ethical manner in various networks concerning the development of
education and teacher profession, innovative approaches to learning, as well as learning
and guidance of students. Pre-service teachers adopt development-oriented mindset and
are able to develop, update and apply innovative teaching approaches and technologies in
the context of ongoing changes in society and the educational environment.
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BJI BK
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OcimMaikTepaiy
AHATOMMUSICHI KOHE
MOPQOJIOTHSICHI

Bonamak myraniMaep OOTaHHKa, aHATOMUS JKOHE OCIMIIKTEp MOP(OJIOrHICH cajlachiHaa
ipremi  OutiMal  Wrepeai, TEPMUHONOTHSUIBIK ANIapaTThl MEHTEPreH, ONTUKAIbBIK
acranTapMeH, repoapuii jkoHe OEKITIIreH MaTepHajlapMeH XYMBIC iCTey NaFIdbUIapbIH,
MHKpOIIpenapaTTapabl JalblHAaY TEXHHKACBIH MeEHrepenmi. Ky3bIpeTTuTiKTi MEHrepreH
Oonamak ~ MyFajliMaep: OCIMIIK JKacymajapsl MEH TIHIAEPIHIH  KYPBUIBIMIBIK
EpeKUIETIKTepiH TaHUIBI, ©CIMIIKTEpAiH BEreTaTHUBTI JKOHE TeHEPAaTUBTI MYILEICPiHiH
AQHATOMHSIBIK-MOP(OJIOTHANBIK OENTiNepiH CaTbICTRIPAIbI )KOHE CHIIATTAHIbI;, TYTAC KOHE
TYPaKTBI KYPBUIBIMABI KYPYy KE3iHIE OCIMIIKTep MEH OHMOTeOICHO3aFbl OPTraHUKAIIBIK
olleMHIH 0acKa eKinaepl apachIHAArbl ©3apa OpPEeKETTEeCYIiH KYpaeli CHIAThIH KepceTei;
OCIMIIKTEpHAiH Ke0er opicTepi MEH KeOer NMKIIAphl Typajibl OimiMIi KepceTeni;
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OCIMJIIIKTep/IiH TaOWFaTTaFrbl JKOHE aJaM eMIpiHJAeri pelliH amajibl; ©CIMIIKTEpiH
KYPBUIBIMBI, OJIAPJBIH CHIPTKBI XKaFqaiinapra OeiiMIeny mporeciHae e3reprimTiri Typassl
anran  OumiMzaepi MeH JaFdbUIapblH  KaJMbUIAHABI, OCIMIOIKTEp oleMi Typalsl
OounocdepanblH MaHBI3ABI Kypamaac Oeliri peTiHiae TalKpUIalIbl; OKYILIBUIApABIH OKY ic-
OpeKeTiH YHBIMAACTHIPY KOHE XKocmapiaay Ke3iH/e 3epTTeyep JKyprize.

AHaTOMUS U
Mopdoorus
pacteHui

Bynymme yumrens obmamaroT (QyHIAMEHTANBHBIMH 3HAHHAMH B OOJAcTH OOTaHUKH,
AHATOMUU U MOP(OJIOTHH PACTCHUM, BIAJCIOT TEPMHHOJIOTHUYECKUM alapaToM, UMEIOT
HaBBIKM pPa0OTHI C ONTHYECKMMU MpuOOpaMu, repOapHbIM U (UKCUPOBAHHBIM
MaTepHalioM, BIaJICIOT TEXHUKOW MPUTOTOBICHUS MHKpOIpenapaToB. byaymue yautens,
JIEMOHCTPHUPYIOIIUE KOMIIETEHTHOCTh, MOTYT: PaclioO3HaBaTh OCOOCHHOCTH CTPOCHHS
PaCTUTEIBHBIX KJICTOK M TKaHEW; CpaBHUBATh W OMNKCHIBATH aHATOMO-MOP(OIOrHuYecKue
MPU3HAKYA BET€TATHBHBIX M TCHEPATUBHBIX OPTaHOB PACTCHUI, MOKA3bIBATH CIOMHBIN
XapakTep B3aMMOJCHCTBUS MEXAY pACTCHHSIMH U JIPYTUMH  NPEICTABUTCISAMU
OpPTraHUYECKOr0 MUpa B OMOTEOIIEHO3€E MIPH CO3/IaHUH LIEIBHON U YCTOMYMBON CTPYKTYPHI;
JEMOHCTPHPOBATh 3HAHUS O CIOCO0AX pPAa3MHOKEHHS W I[UKJIaX BOCIPOU3BOJICTBA
pacTEHHIA; pacKpbhIBaTh POJNb PACTCHU B MPUPOAE M JKU3HH YEIOBeKa; 0000IIaTh
MOJIy4YCHHBIC 3HAHWS M HABBIKA O CTPOCHHM PACTCHUN, UX M3MCHUHUBOCTU B MPOIECCE
ajanTtalid K BHEIIHUM YCIIOBHSM; JHUCKYTHPOBaTh O PACTHTEIBHOM MHPE Kak
Ba)KHEHIIIeH COCTaBHON YacTH OHocdepbl; MPOBOUTH MCCIICIOBAHUS PU OPraHU3alld U
IJIAHUPOBAHUU YUSOHOH JIEATEIIbHOCTH IIKOJIbHUKOB.

Anatomy and
morphology of
plants

Pre-service teachers build fundamental knowledge in the field of botany, anatomy, and
morphology of plants, and are able to use correct terminology. They develop their skills in
working with optical devices, herbarium and fixed material, and understand the technique
of preparing micro-preparations. Pre-service teachers who demonstrate competence can:
recognize the structural features of plant cells and tissues; compare and describe
anatomical and morphological features of vegetative and generative organs of plants;
show the complex nature of the interaction between plants and other representatives of the
organic world in the biogeocenosis when creating a whole and stable structure; understand
the methods of reproduction and cycles of reproduction of plants; reveal the role of plants
in nature and human life; generalize the acquired knowledge and skills about the structure
of plants, their variability in the process of adaptation to external conditions; discuss the
plant world as the most important component of the biosphere; conduct research in the
organization and planning of educational activities of students.

BIT KK
B/ BK
BD UC

Ocimaix
ar3aapbIHbIH
OPTYPIILIITI

Bonamak Myframimaep ©CIMAIKTepAl Herisri Oeiriaepi, cumarraMaiapbl, KEHICTIKTIK
Tapaxybl, SKOJOTHACH >KOHE OPTYPIUITi Typaibl OUTIMII KOJJTaHa OTBIPHIN >KIKTEHI,
oNapAbIH TipUIUIiK (opManapblH, HHTPOLYKIMACKHH, TipIIUTIK (UIOreHe3iH CUMAaTTaiiIbL,
OCIMJIIK aF3aJlapblHBIH IIBIFY OPTAIBIKTAPhl MEH MPAKTHKAIBIK MaHBI3IbLUIBIFBIH
3eprredini. IloHai oKy KypchIHIA OoJaIraK MyFaaiMaep OCIMIIK IeTCPMHUHAHTTAPBIMCH,
repbapuil jkoHE KOJUICKIMSUIBIK MaTepUaAapMEH JKYMBIC iCT€y OaFAbUIApbIH UTEpei.
KyspiperTinikti MeHrepren Oojamax MyFamiMzep: oOpTypiai OediMIep eKingepiHiH
KYPBUIBIMABIK ~ VHBIMBIHBIH ~€PEKIIeNITiH eCKepe OTBHIPBI  OCIMIIKTEPIH  TOJBIK
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MOP(ONOTHSIIBIK ~CHUIIATTaMaChlH KYPTi3elli; JKOFapbl OCIMIIKTEPIiH aHAaTOMUSIIBIK-
MOP(]OIOTHSITBIK, epeKIEeNIKTepiH TAIay HETi31He OJapIblH TaKCOHOMUSIIBIK JKaFIaibIH
AHBIKTAWJBI;, OKOXYHeNnepaeri OCIMAIKTepAiH OHOJOTHIIBIK OPTYPIUIITIHIH — pesiH
TYCIHIIpei; JKOFapbl ©CIMJIKTEPIiH HEri3ri OesiMJepiHe CUIaTTaMma >Kacaibl, HETi3ri
JKYHWeTl TONTapbIH 3BONIONMICH MeH (MIIOTeHe3l Typaslbl 3aMaHayd Ke3KapacTapibl
Oenriyneii; OKyIIbIapMEH TaOWFaTKa OopTYpJdi OHWOTONTapia >KOHE JKBULABIH SPTYpIi
yaKbITTapbIHAA OMONOTHSUIBIK 3KCKYpCHsIap ©TKi3endi; Oenriimi Oip TakpIpbll OOMBIHIIA
onebmerTepal 3 OCTiHIIEe TaHAAWIbI, TaHTAIFAH JTOMEKCO3 CTHIIIH KOJJIaHa OTHIPHIT
aKrapar Ke3JIepiH KYKaTTalIbl; eCiMIiK JIeTepPMHHAHTTAPBIMEH XYMBICTAHA/IbI; OTOACHI,
TYKBIMAPBI, OCIMIIK Typjepi OoMbIHIIA aXbIpaTaabl, OJAapAbl  XaJIbIKAPAIIBIK
HOMCHKJIaTypara CoHKeC araijpl; OKYUIbUIAPJBIH FHUIBIMH-3€PTTCY JKYMBICTaphIH
JKOCTIapIaiabl; KepHeki Kypammap (repOapwii, NIBIMKBUI Tpenaparrap, >KAHAKTap)
JKacaMbl, JKacaH/bl JKarjaija KYPBUIFaH TYPAKThl OCIMIIK TONTApbIH KAJIBIITACTBHIPY
Ke3iHAe OCIMIIK OHOJIOTHACH Typanbl OLTIMAI KOJIJaHANbl, OKYIIbUIAPJBIH OKY ic-
OpeKeTiHJe OSKCIIEPUMEHTTEPi JKOCTapiaipl, YHBIMIACTHIPAIsl JKOHE IKYpTizei;
JKCIIEPUMEHTTEp MEH OaKbUIaylmap[blH HOTWKENEPiH OHACHII KoHe peciMIei;
3epTXaHaJIBIK JKOHE JaaNIbIK 3ePTTEYICPAiH HOTHKEIEPIiH T Al b )KoHe Oarasiai/Ibl.

PaznooOpasue
PACTHTEIBHBIX
OpraHU3MOB

Bynymue yuurtens xmaccHPUIUPYIOT pacTeHUs, HCIOJNb3ys 3HAHUS 00 OCHOBHBIX
MpU3HAKaX, XapaKTEPUCTUKAX, IPOCTPAHCTBEHHOM pACIIPENEICHUH, D3KOJOTHH H
MHOT000pa3uy, OMKCHIBAIOT MX JKU3HEHHBIE (DOPMBI, HHTPOIYKIINIO, PUIOTCHUIO JKU3HH,
H3YyYaroT HEHTPHBI MPOUCXOKACHHUA U MPAKTUICCKOC 3HAYCHNUEC PACTUTECIILHBIX OPTraHU3MOB.
B kypce m3ydeHus AMCHUIUIMHBI OyIymine YYUTEIs MPHOOPETAIOT HAaBBIKA PaOOTHI C
OTIPEACTUTENSIMU PACTeHUH, TepOapHbIM M KOJUIEKIIMOHHBIM MaTepuayioM. bymyrmine
YUUTEIA, JACMOHCTPpUPYIOIIUEC KOMIICTCHTHOCTB, MOTYT: IMPpOBOAUTH II0OJIHOC
Mop(dorornueckoe orMcaHne pacCTeHUH ¢ Y4eTOM CHeln(DPUKN CTPYKTYPHOH OpraHU3aiuu
MpeCTaBUTENeH pa3HbIX OTHENIOB; ONPEACISITh TAaKCOHOMHYECKOE IOJIOKEHUE BBICIINX
pacTeHWid Ha OCHOBE aHalIM3a WX aHATOMO-MOP(MOJIOTHYECKUX NPU3HAKOB; OOBICHATH
pONb  OHMOJIOTHYECKOTO  Pa3HOOOpa3usi pacTeHWH B JKOCHCTEMAax; COCTaBIAThH
XapaKTepUCTUKY OCHOBHBIX OTIEJIOB BBICHIMX PACTEHUH; H3JIO0XKHUTh COBPEMEHHBIE
B3TJs1AbI HA 3BOJJIOITUIO 1 (1)I/IJ'IOI‘GHI/IIO OCHOBHBIX CUCTEMATUYCCKUX TI'PYIII; IIPOBOJUTH C
y49eHUKaM1 OMOJIOTHYECKHE SKCKYPCHUH B TIPUPOJY B pa3Hble OMOTOIBI U B Pa3HOE BpeMs
rofia;  CaMOCTOATEJILHO  MOAOHMpaTh  JIUTEpaTypy IO  ONpelelieHHOM  Teme,
JOKYMEHTUPOBATh HMCTOYHMKM HH(OpMAIMKM C HCIOJIb30BAaHUEM BBIOPAHHOTO CTHIIS
UTUPOBAHUA, pa60TaTL C OomnpeacIuTeIIMU paCTeHI/Iﬁ; OTJIM4YaTh 1O IIPpU3HaAKaM
CEeMeICTBa, pojAbl, BUAbl PACTCHUI, HA3bIBaTh HMX B COOTBETCTBHUU C MEXIYHapOIHOU
HOMEHKJIATypOH; IJIAHUPOBATh HAYYHO-HUCCIIEAOBATEIbCKYIO IEATEIBHOCTh MIKOIBHUKOB;
W3TOTaBIMBATh HATIAIHBIC TOocoOmst (repOapuu, BIIAXKHBIC TIperapaThl, KOJUICKITHH);
MPUMEHSITh 3HAHUSI OMOJIOTHH PACTEHUI NPU GOPMHUPOBAHHU YCTOHUUBBIX PACTHTEIHHBIX
TPYNIHPOBOK, CO3JJaHHBIX B UCKYCCTBEHHBIX YCIIOBUSX; IUNITAHUPOBATh, OPraHU30BBIBATh U
MPOBOJUTH JKCIIEPUMEHTHI B Y4eOHOH JesITENbHOCTH LIKOJIBHUKOB, 00padaThiBaTh H
ohopMIISITE pe3ynbTaThl DKCIIEPUMEHTOB W HAONIOJICHUH; aHAIM3UPOBATh M OIICHUBATH




PE3YJIbTAThL J'Ia60paTOpHI)IX 1 IMOJICBBIX I/ICCJ'IGILOBaHI/Iﬁ

Diversity of
plant
organisms

Pre-service teachers classify plants using knowledge about the main features,
characteristics, spatial distribution, ecology, and diversity. They are able to describe their
life forms, introduction, and phylogeny of life, as well as investigate the centers of origin
and the practical significance of plant organisms. While studying the course, pre-service
teachers acquire skills in working with plant determinants, herbarium, and collection
materials. Pre-service teachers who demonstrate competence can: carry out a complete
morphological description of plants, considering the specifics of the structural
organization of representatives of different departments; determine the taxonomic position
of higher plants based on the analysis of their anatomical and morphological features;
explain the role of plant biological diversity in ecosystems; make a characteristic of the
main departments of higher plants, present modern views on the evolution and phylogeny
of the main systematic groups; conduct biological excursions to nature with pre-service
teachers in different biotopes and at different times of the year; select literature on a
specific topic, document information sources using the selected citation style; work with
plant determinants; distinguish by the characteristics of families, genera, plant species,
name them in accordance with the international nomenclature; plan the scientific and
research activities of schoolchildren; produce visual aids (herbariums, wet preparations,
collections); apply knowledge of plant biology in the formation of stable plant groupings
created in artificial conditions; plan, organize and conduct experiments in the educational
activities of students; process and formalize the results of experiments and observations;
analyze and evaluate the results of laboratory and field studies.

BI1 KK
BJI BK
BD UC

Ocimuikrep
¢usnosoru
SCHI

Bonamak myramimaep eciMIiK >KacyIIachIHBIH KYPBUIBIMBIH, KBI3METiH, (U3UOIOTHSICHI
MeH OHMOXUMISICHIH, (DOTOCHHTE3, TBHIHBIC ajly, Cy alMacy, MHHEpalJbl TaMaKTaHy,
OCIMJIIKTEp/Ier] OpraHMKAJIbIK 3aTTaplblH aJIMacybl MEH TachIMaJlJlaHy MPOLECTePIHIH
epeKLIETKTepiH, OCIMIIKTepAiH ecyli MeH JaMyblH 3epTTelai. AOHOTHKAaJbIK,
OMOTHKAJNBIK  JKOHE  aHTPOIIOTEHJIIIK  ocepliepJieH  TYBIHIaraH opTypili  oprta
XKaraainapblHIarel (GU3MONOTHSIIBIK MPOIECTEPiH 63repyiH 3epTreiai. Ky3plpeTTimkTi
MEHrepreH Oonamak  Myframimuaep:  (GOTOCHHTE3  TPOIECIHIH  XUMHUACHI  MEH
YHUBIMAACTBIPBUTYBIH, 6CIMIIKTEPAiH MUHEPAIAbI KOPEKTEHY1H, Cy aJIMacyblH, ©CIMAIKTEr1
MeTa0ONMUTTEPl TachIMalIay MEXaHWU3MJEPIH TYCIHAIpei; eciMaiKTep (HU3NOIOTHSICHI
TYPFBICBIHAH 9pPTYPJi TaOMFU KYOBUIBICTAPABI TYCIHAIpEl; 6CiMAIKTEpaiH OHTOTeHE3IHIH
HETi3ri Ke3eHAEpiH aHBIKTaiabl; ©CIMIIKTEp MEH jKacyliajiapiblH aOHOTHKAIBIK >KOHE
OMOTHKAJIBIK CTpeccTepre TO3IMIUINH Oaranaiibl, Oakpuiaylap MeH JKCIEPUMEHTTIK
3epTTeyNiep OJKYPTri3emdi; 3epTXaHajblK JKOHE JaNalblK >Karmaiiga (pU3HOIOTHSUIBIK
MIPOLIECTEPAl MOJACTBACHII, HOTIKEIEPAl TANIANABI XKOHE TYCIHIpEi; (BU3NOIOTUSIIBIK
MPOLIECTEPAIH TSOPHUSUIBIK OUTIMICPIH NPaKTUKAa KOJIIaHAbI.

duznoorus
pacTeHui

Bynymue yumrens u3y4arT cTpoeHHE, QYHKIHMH, (UIHOIOTHIO U  OHOXUMHIO
paCTUTENBHON KJIETKH, OCOOCHHOCTH IPOIECCOB (DOTOCUHTE3a, IBIXaHHS, BOJHOTO
oOMeHa, MHUHEPAJILHOTO TMHTaHUS, OOMEHa W TPAHCIOPTAa OPTaHMYECKUX BEIIECTB B
pacTeHHAX, pocTa M pa3BuTHsl pacteHwid. MccrmeayioT m3mMeHeHHs (DHU3MOIOTHYECKUX
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MIPOLIECCOB B Pa3IMYHBIX YCIOBUSAX CPEbI, BHI3BAHHBIX A0OMOTHYESCKUMHU, ONOTHYSCKUMH H
AHTPOTIOTEHHBIMH ~ BO3/ICHCTBUSMHU. byaymme  yumrens,  JEeMOHCTPHPYIOIIHE
KOMITIETEHTHOCTh, MOTYT: OOBSCHSATh XMMH3M W OpraHH3alUio Ipolecca (OTOCHHTE3A,
MUHEPATBHOIO TUTaHWS PACTCHUH, BOJAHOTO OOMEHAa, MEXAaHU3MBI TPAHCIIOPTa
MeTabOIHNTOB B PAaCTeHHUH; OOBICHATH Pa’IUYHbIE TPUPOIHBIE SABJICHUS C TOYKH 3PEHUS
(hm3nonoruy pacTeHuil; ONMpenensTh OCHOBHBIE Talbl OHTOT€HE3a PACTeHUH; OIIEHUBATh
YCTOHYHMBOCTh PACTCHUH M KJIETOK K aOMOTHYECKUM M OHOTHYECKHUM CTpeccopam;
MPOBOAWTH HAONIONEHWS W JKCIEpUMEHTANbHBIE WCCIEAOBAaHUS, MOJIEIHPOBATH
(hm3HoNorNYeCcKue MPOIecChl B J1a00OpaTOPHBIX W TOJEBBIX YCIOBHX, aHATH3UPOBATh U
OOBSACHATH  TOJYYCHHBIC  pE3YJIbTAThl;  NPUMEHATh  TCOPETHYECKUE  3HAHUS
(hM3HOJIOTMYECKUX MTPOIIECCOB Ha MPAKTUKE

Plant
Physiology

Pre-service teachers explore the structure, functions, physiology, and biochemistry of the
plant cell. They also examine the features of the processes of photosynthesis, respiration,
water metabolism, mineral nutrition, metabolism and transport of organic substances in
plants, as well as plant growth and development. Pre-service teachers investigate the
changes of physiological processes in various environmental conditions caused by abiotic,
biotic, and anthropogenic influences. Pre-service teachers who demonstrate competence
can: understand the chemistry and organization of photosynthesis, mineral nutrition of
plants, water metabolism, mechanisms of transport of metabolites in the plant; distinguish
various natural phenomena from the point of view of plant physiology; determine the main
stages of plant ontogenesis; evaluate the resistance of plants and cells to abiotic and biotic
stressors; conduct observations and experimental studies; simulate physiological processes
in laboratory and field conditions, analyze and explain the results obtained; apply
theoretical knowledge of physiological processes in practice.

BIT KK
BJI BK
BD UC

AgnaM xoHe
XKaHyapiap
(hHU3MOTOTHUSCH

CTyneHT KopIaraH OpTaMeH e3apa OpeKeTTecyJe alaM MEH jKaHyapjap ar3achbIHbIH
KYMBIC iCTey 3aHABUIBIKTApbIH Oileni >KoHe TyciHeni, iKi OpTaHBIH T'OMEOCTa3bIH
KOJIJJAWTBIH PETTEYyII Kyihelep MEH MeXaHu3MJEp/iH OaillaHbIChl Typallbl aKIaparThl
tangai anazapl. Ky3eIpeTTiiikTi MeHrepreH Ooaiiak MyrajaiMep: ajaM MEH jKaHyapiapaa
OonaThlH Heri3ri (U3UONOTMSUIBIK NPOLECTEPAl TYCIHAIpENl XKOHE CANBICTBIPAIbI; ajaM
MeH KaHyapJiapJlaFbl TOMEOCTa3Ibl KAMTAMAachl3 €TyIiH PEeTTeyIli MEXaHU3MEPi Typalbl
TYCiHiKTepre ue OoNaibl; JieHe JKyhenepiHiH QYHKIMsIIAphl TYpaibl TEOPUSUIBIK OiTimMi
TaIgalabl; TOXKIpUOENiK (U3UOIOTHUSIIBIK 3ePTTEYIEPAiH NPAKTUKAIBIK AafAblIapbl MEH
HETi3ri oticTepiHe ue 0onabl; CBIPTKHI OpTa (haKTOPIAPBIHBIH SPTYPIIi ocepiepiHae AeHe
KBI3METiHIH HETI3r1 mapameTrpiiepiHiH (U3HONOTHSUIBIK ©3repy ceOenTepiH aHBIKTaNIbI,
ar3aHbIH OPTYPJIi JKyHenepiHiH QYHKIIMOHAIIBIK JKaraaiblH Oaraiaipl; (GU3HOJOTHSIIBIK
Olmimai emipzae, OHBIH IMIHAE TYpii aypylapAblH ajAblH any peTiHAe KOJIIaHaIbl;
OKYHIBUIAPBIH OKY 3€PTTEY KbI3METiH YHBIMIACTHIPa/IbI

dusnonorus
yeJI0BeKa U
JKMBOTHBIX

CTyneHT 3HaeT U MOHUMAaET 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS OpTaHU3Ma YeIoBeKa U
JKUBOTHBIX BO B3aUMOJICUCTBUU C OKPYXKAIOIIEH Ccpefoi, yMeeT aHaJIU3UpOBaTh
MH(OPMAITUIO O CBSA3M PETYIASTOPHBIX CUCTEM U MEXaHW3MOB, TIOJJICPKUBAIOIIUX
roMeocTa3 BHYTpeHHEW cpenbl. byaymue yqaurens, IeMOHCTPUPYIOINE KOMIIETEHTHOCTb,
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MOTYT: OOBSICHATh U CPABHUBATh OCHOBHBIC (DH3UOJOTHUSCKUE MIPOIECCHI, IIPOUCXOISIINE
y dYeloBeKa W JKMBOTHBIX; HMETh IPEACTABICHHA O PETYIATOPHBIX MeXaHHU3Max
oOecrieueHus: TOMEOCTa3a y 4YeJIOBEKa W JKUBOTHBIX; aHAJIM3UPOBATH TEOPETHUECKUC
3HaHUSA O (YHKIUAX CUCTEM OpraHu3Ma; o0JafaTh NPAKTUYCCKUMH HaBBIKAMU H
OCHOBHBIMA  METOJaMH  JKCIIEPUMEHTANbHBIX  (PU3UOJOTHYECKHX  HCCIIEIOBaHUMH;
OTIPEAETSATh MPUIHHBI (PU3UOJIOTHIECKUX CIBHTOB OCHOBHBIX ITapaMETPOB JIEATENEHOCTH
OpraHM3Ma TMpU PA3JIMYHBIX BO3ICHCTBUAX (DAKTOPOB BHEIIHEH CpEHbl; OLCHUBATh
(byHKITMOHATBPHOE  COCTOSHWE  PAa3NWYHBIX ~ CHCTEM  OpTraHW3Ma;  IPUMEHATH
(hm3noNornyecKue 3HAHUA B KM3HU, B TOM YHCJIE B Ka4eCTBE MPOMIIAKTHKN Pa3THIHBIX
3a00JIeBaHMil; OPraHU30BaTh YUeOHYIO HCCIE0BATEIbCKYIO ICATENFHOCTh NIKOIBHUKOB

Human and
Animals
Physiology

Pre-service teachers build their understanding of the laws of functioning of the human
body and animals in interaction with the environment. They are able to analyze
information about the relationship of regulatory systems and the mechanisms that support
homeostasis of the internal environment. Pre-service teachers who demonstrate
competence can: compare the main physiological processes occurring in humans and
animals; understand the regulatory mechanisms of homeostasis in humans and animals;
analyze theoretical knowledge about the functions of body systems; apply basic methods
of experimental physiological research; determine the causes of physiological shifts in the
main parameters of body"s activity under various environmental factors; evaluate the
functional state of various body systems; apply physiological knowledge in life, including
as a prevention of various diseases; organize educational research activities of students.

BIT KK
BJI BK
BD UC

OMBIpTKach3 AP
300JI0THSICHI

Bonamak myramimzaep jxaHyapiap oJIEMiHIH KapamaibiM Oipkacymansl (opManapaaH
KOFapbl YHBIMIACKaH TaKCOHIapFa (OybIHAIKTBUIAP, MOJUTIOCKAIAP, OYBIHASKTBLIAP) TaMy
3aHJBUIBIKTAPBIH, MOP(POMUUOIOTHSIBIK YHBIMAAPIBIH €pEKUICTIKTEePiH, (QUIOTeHEe3 ],
aMOproreHes3i, (HU3HONOTUSIHBI, KOOedl, reorpausiblK Tapaiayabl, dKOXKyHenepleri
pOJTiH JKOHE OMBIPTKACHI3 JKaHyapiapAblH HETi3ri TUOTEpi MEH KJIACTapbIHBIH
MPAKTUKANBIK MaHBI3IBUIBIFBIH, KOXKYHeJIep/IiH TYPaKTBUILIFBIHBIH JKETeKII (akTopsl
peTiHae OMOIPTYPJILTIKTI CaKTayablH MaHBI3AbUIBIFBIH 3epTTeiiai. [Tonai oKy OapbIChIHIA
300JIOTHSHBIH FBUIBIMH AYHHUETAHBIMIBI KaJbIITACTHIPYNAFbl MaHbBI3bl KOPCETLIeIl.
Ky3pIperTinikti MeHrepreH Oonamiak MyFajgiMmJIep: apHaibl TEpPMHUHOJOTUSHBI KOJJIaHa
OTBIPBITl,  OMBIPTKACBI3NIAP/IBIH ~ AHATOMUSIIBIK-MOPQMOJIOTHSIIBIK,  (U3HOJIOTHSIIBIK,
9KOJIOTHSUIBIK ~ €PEKILIENIiKTepiH  CHMATTalAbl; CaJbICTHIPpMAlIbl  Tanjay  Heri3iHzae
OMBIPTKACHI3Aap KYPBUIBIMBIHBIH KapaOalblp »oHE MPOTrPEecCHBTI EPEKILIENIKTEePiH
AHBIKTAMJBI; OMBIPTKACHI3 KaHyaplapJblH TAaKCOHOMHSIIBIK OaiaHbICHIH aHBIKTAN/IbI
JKOHE JKIKTEHIl; OHOJOTHSUIBIK OOBEKTIIEepai OaKbLIaMIbl, 300JOTHSIIBIK MaTepHaIIbI
KaMepalIbplK OHICYAl JKYpri3eldi, OMBIPTKAChI3 JKaHyapiapIblH MHKPO >KOHE
MakponpenaparTapblH JKacaabl, JKyWedml >KoHe OHOJOTHMSIIBIK — KOJUICKLHUSIIAP.IbI
OpHATaJbl; HKCIIEPUMEHT JKYPTi3y, OKYIIBUIAPABIH OKY iC-OpeKeTiH YWBIMAACTHIPY XKOHE
xKocmapyiay Ke3iHAe anFaH OuriMaepi MeH JaFdpUIapblH  KOJAAHAJABL, KaHyapiap
MaTIIAIBIFBl YBOJIOLHMACHIHBIH FBUIBIMH MOCEIIENIepi Typabl MiKipTalacTapra KaTbICalbl;
9KOXKYHenepaeri OMBIPTKACHI3 JKaHyapiapIblH KYpbUIBIMBI MEH pelliH jka30ama >KoHe
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aybpI3lia CHUMATTalAbl KOHE TYCIHAIPEAi; OMBIPTKACKI3IAP 300JIOTHICH CaTaChIHIaFbI
FBUTBIMH  aKIMapaTThl TalJalIbl, >KaIIbUIAHARI JKOHE KYHENeHmi; ©3 KYMBICHIHBIH
HOTWXKEJNICPIH CBhI3ajbl JKOHE PACIMICHi; aF3ajap apachlHIarbl (DUIOTCHETHUKAIBIK
KaTbIHACTAP bl HET13ACH I,

3oonorus
0€ECITI03BOHOYHBI
X

Bynymue yunTens u3y4aroT 3aKOHOMEPHOCTH PAa3BHTHS JKUBOTHOTO MHpPa OT MPOCTSUTITHX
OJTHOKJICTOYHBIX (OPM 1O BBICOKOOPTAaHW30BAHHBIX TAKCOHOB (WJICHHUCTOHOTHX,
MOJUTIOCKOB, WJIEHHCTOHOTHX), OCOOGHHOCTH MOP(O(PHU3UOIOTHIECKO opraHu3auui,
¢unorennn, SMOpHoreHesa, (GU3UOIOTHUH, BOCIPOU3BEACHUS, TeorpaduuecKoro
pacmpoCTpaHeHHUs, POJib B DKOCHCTEMAaX W MPAKTHYECKOE 3HAYCHHUE OCHOBHBIX THUIIOB U
KJIacCOB OECMO3BOHOYHBIX JKUBOTHBIX, Ba)KHOCTh COXpaHEHHUs OMopa3zHOOOpasus Kak
BeAyliero (¢axkTopa YCTOWYMBOCTH OKOCHCTEM. B  Xoie W3y4eHUs IUCIUIUIMHBI
MOKa3bIBACTCS 3HAYCHUE 300J0TMH B (OPMHPOBAHUM HAYYHOTO MHPOBO33PCHHUSL.
Byaymue yuutensi, IEeMOHCTPUPYIONIHE KOMIICTCHTHOCTh, MOTYT: OMUCHIBATH aHATOMO-
Mopdonoruyeckue, (HU3NOIOTUIESCKHE, IKOJIOTHUSCKUE OCOOCHHOCTH OECII03BOHOYHBIX,
HCTIONB3Ys CIEIUATBHYI0 TEPMUHOJIOTHIO; BBISBIIATH MPUMUTHBHBIC M TPOTPECCUBHBIC
YepThl CTPOCHHSI OCCIO3BOHOYHBIX HAa OCHOBE CPABHHUTEILHOTO aHAlN3a; OMpPEACIsATh
TAaKCOHOMUYECKYIO PUHAICKHOCTh U KJIACCH(PUIUPOBATh OECIIO3BOHOYHBIX KUBOTHBIX;
MPOBOJUTE HAOJIO/EHNE 332 OHOJOTMYECKUMH OOBEKTaMHU; MPOBOJHUTH KaMepallbHYIO
00paboOTKy 300JIOTHUECKOTO MaTepualia, HM3rOTaBIMBATh MHKPO- M MaKpONpEnapaThl
0ECIO3BOHOYHBIX JKMBOTHBIX; MOHTHPOBATh CHCTEMAaTH4YeCKHE U OHOJOTHYEecKHe
KOJIJIEKIIMHY; PUMEHSTh TOTy4YeHHbIE 3HAHUSI U HABBIKM MPH MPOBEJICHUN SKCIICPUMEHTA,
OpraHu3alMd W TUTAHUPOBAHWU Y4YeOHOU JESTENbHOCTH IIKOJBHUKOB, Y4YacTBOBATH B
JUCKYCCHSIX U OOCY)XJCHUSAX O HAYYHBIX MPOOJIeMax 3BOIIOIUH >KUBOTHOTO IAPCTBA;
OIMCHIBATh U OOBICHSATH CTPOEHHE M POJIb OECIIO3BOHOYHBIX KHBOTHBIX B 9KOCHCTEMAaxX B
MUCBMEHHOW W YCTHOW (opMme; aHaIM3upoBaTh, 0000IATH M CHCTEMATHU3UPOBATH
Hay4yHyl0 HH(pOpMaUMI0O B 00JacTH 300J0THMH OECHO3BOHOYHBIX; 3apUCOBBIBATH H
opopmIIATE  pe3ysbTaThl  CBOCH  pabOThl;  OOOCHOBBIBATH  (PHUIIOTEHETHUYECKUE
B3aWMOOTHOIICHHS MY OpraHU3MaMH.

Invertebrate
Zoology

Pre-service teachers investigate the laws of the animal world development from the
simplest unicellular forms to highly organized taxa (arthropods, mollusks, arthropods).
They examine the features of morphophysiological organizations, phylogeny,
embryogenesis, physiology, and reproduction. They also research their geographical
distribution, the role in ecosystems and the practical significance of the main types and
classes of invertebrates, as well as the importance of biodiversity conservation as a leading
factor in ecosystem sustainability. During the course, pre-service teachers build their
understanding of the importance of zoology in the formation of a scientific worldview.
Pre-service teachers who demonstrate competence can: describe anatomical,
morphological, physiological, ecological features of invertebrates using special
terminology; identify primitive and progressive features of invertebrate structure based on
comparative analysis; determine the taxonomic affiliation and classify invertebrates;
conduct surveillance of biological objects; carry out cameral processing of zoological




material, to produce micro- and macro-preparations of invertebrates; mount systematic
and biological collections; apply the acquired knowledge and skills during the experiment,
organization and planning of educational activities of students; participate in discussions
and negotiations about the scientific problems of the evolution of the animal kingdom;
describe the structure and role of invertebrates in ecosystems in written and oral form;
analyze, generalize and systematize scientific information in the field of invertebrate
zoology; sketch and design the results of their work; Substantiate phylogenetic
relationships between organisms.

BI1 KK
BJ BK
BD UC

OMBIpTKaJIbLIAp
300JI0TUACHI

bonamak myramiMaep OMBIPTKAIBI JKaHyapJapIblH CHCTEMATHKAChl — OJIAPABIH allyaH
TYpJiJiri, YHBIMOACTHIPBULY —EpEeKIIeTKTepi, ©Mip calTbl, OWOJOTHs, OKOJOTHS,
¢unorenns >xkoHe KazakcraH OMBIPTKaNBI JkaHyapiap ¢ayHacel Typajibl 3aMaHayd
MOIMETTEP/l, COHIAl-aK JKOXYHEeIepAeri peiiH, OMBIPTKAIbI JKaHyapJapAblH HEeTi3ri
TaKCOHOMUSJIBIK ~ TOTITAPBIHBIH TaOWFAT TIEH aJaM OMIpiHAeri TeOpUsUIbIK JKOHE
MPAKTUKAIBIK MAaHBI3ABUIBIFBIH OlTeal. bosamak MyramiMaep OMBIPTKAIbI JKaHyapiap
CaHBIHBIH ©3Tepy ceOenTepiH XKoHe OpTYpIi (aKTOpiapAblH ocepiH (a3bIK-TYIIK 0a3achl,
Ko0ero, 09CEKeNecTiK, KOIli-KOH oHe T. 0.) aHBIKTay YIIiH MOHHUTOPHHITIK 3€pTTEyIep
JKOCTIapialabl KoHe JKyprizenmi. Ky3bIpeTTinmiKTI MeHrepreH Ooyamak MyFaimiep:
apHaiibl TEPMHUHOJIOTHSIHBI KOJJIaHA OTBIPBIN, OMBIPTKAIBIIAPABIH — aHATOMHSIIBIK-
MOP(ONOTHSNBIK,  (PU3MOJOTUSUIBIK,  OKOJOTMSUIBIK ~ SPEeKIIENKTepiH  CHIaTTalabl;
CaJILICTBIPMANBI TallIay HETI3iHAE OMBIPTKAJIbUIAD KYPBUIBIMBIHBIH KapaOalblp KoHE
MPOTPECCUBTI EPEKIICTIKTEPiH aHBIKTANIbl; OMBIPTKAJIBI JKaHYyapJIapIblH TaKCOHOMUSUIBIK
OailIaHBICEIH aHBIKTAWABl JKOHE IKIKTEHI; 300JIOTHSUIBIK MAaTepHajIbl KaMepaslIbIK
OHJCYIl JKYpri3y, KOJUIEKUVSUIBIK MaTepHalJapMeH JKYMBIC iCTEHi; DKCIEPUMEHT
JKYPTi3y, OKYIIBUIAPBIH OKY iC-OpEKETiH YHbIMIACTHIPY JKOHE JKOCHapiay Ke3iHJe ajfaH
OlmiMIepi MeH JaFrdbpUIaphIH KOJAHAb, ©31HIH KociOM KBI3METiHIH TYpil camajapblHIa
3aMaHayd OigiM Oepy TEXHOJIOTHSUIAPBIH MaiiianaHaibl; >XKapblK MHKPOCKONTAPbIMEH
KYMBIC ICTEy, JKYMBIC HOTHIKENIEPIH ChI3y JKoHe jkobanay NIarJpUiapblHa He OO0ajpl;
TEOPUSUIBIK JKOHE DKCHEPHUMEHTTIK 3epTTeyliep JKYPTri3yai kobaiay, FBUIBIMH >KYMBIC
HOTHXeNepiH peciMzey OOMBIHIIA YCHIHBICTAp JalbIHIAMIBL;, NaNaiblK MaTepHaIlapbl
KUHAYBl (KWHAKTap, OWomarepwaiyapibl OeKiTy >koHe T. 0.), 3epTTey JepeKTepiH
CTaTUCTHKAJIBIK OHJICYII JKOHE TYCIHIIPYAL KY3ere achlpajibl, 300JI0THS JKOHE JajallbIK,
HKCHEPUMEHTTIK 3epTTEyJIepAiH HOTIKEIEePiH MaTeMaTHKAIBIK OHJey OOMbIHIIA FHUIBIMU
MaTepHaIiapasl TAIJal/bl; aKapaTThl CHHTE3EY, OHbl TalJayAblH OapiblK TYPJIEPiHiH
KOPBITBIH/IBUIAPBIH JKAIBUIAHIBI, 3epTTey Mocelieci OOWBIHIIA HETI3J[i JKOHE KaJIbl
KOPBITBIHABI JKACAWIBI, 3E€PTTEYIiH KYIITI XOHE OJICi3 JKaKTaphlH Oarajaiiibl, »KYMBIC
TUIOTE3aJapbIHBIH aKUKAT HeMece KaJFaHABIFbIH JoJeNaeiial; OenrineHreH (TaHganraH)
nmoriekce3 kyiecine (APActunp Hemece T.0.) CYHEHE OTBIPBIN, JCPEKKO3IEPre
cimTeMeNepMeH TMaimanaHblIFaH aKIapaTTBIH CEHIMII KO3MepiH KYXKaTTalmbpl; 3epTTey
KOPBITHIHIBUIAPE] OOMBIHIIA €cell, eCelKe KOCHIMIIA >KOHE aKMapaTThl, KOPBITHIHIBLIAD
MEH YCBIHBICTApAbl KAaMTHUTBIH TaJlJaMalblK aHBIKTaAMa >Kacalipl; >KapaThUIBICTaHY-
TEXHUKAJBIK OCHiHIEeri FBHUIBIMH JIGKCHKA MEH FBUIBIMH KOHCTPYKIFSUIAPABI, HETI3TI
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OMOJIOTHSUIBIK TEPMHUHJICP/IH KOCIOU MOHE JIEKTPOHABIK CO3IITIH, OUTIM amylIbLIapabIH
FBUIBIMH MYJyIeTiepiHe OalmaHbICTHl xabapiaManap MeH OasHIamManap MaKaJlachlH jKazy
MEH TaHBICTHIPYIbI (FHUTBIMU OasHIama, xabapiama, TE3HCTep, MOCTepJiK OasHaama,
pedepar, aHHOTAIWs) MakijaiaHaIbl.

3oosorust
[MO3BOHOYHBIX

Bynymue yunTenss 3HAIOT COBPEMEHHBIE CBEICHUS O CHCTEMATHUKE II03BOHOYHBIX
JKHBOTHBIX — MX MHOT000pa3nu, 0COOCHHOCTH OpTaHM3aIliy, 00pasa KU3HU, OWOJIOTHH,
9KOJIOTHH, (UIIOTeHUH U (payHbI MO3BOHOUHBIX Ka3axcraHa, a TakKe pojib B 9KOCHCTEMAaX,
TEOPETUYECKOE W TPaKTHYECKOE 3HAUCHHE OCHOBHBIX TaKCOHOMHYECKHX TPYIII
[MO3BOHOYHBIX )KMBOTHBIX B IPUPOJIE U )KU3HU YeloBeKa. byayiine yunTens miaHupyoT 1
MPOBOJAT MOHHUTOPUHIOBBIE HCCICIOBAaHUS JJISl BBIABIICHHE MPHYMH HM3MCHCHHS
YHCJICHHOCTH MMO3BOHOYHBIX )KHUBOTHBIX M BIMSHHUE PA3UUHBIX (hakTopoB (KOpMOBas Oa3a,
pa3sMHOKEHHE, KOHKYpeHIUs, MUrpanust 1 ap.). bynymnme yuurens, neMoHCTpUpyromuye
KOMIIETEHTHOCTb, MOTYT: OIIUCBIBaTh aHATOMO-MOPQOIOrniecKue, (U3N0IOTHIECKUE,
9KOJIOTHUECKHE OCOOCHHOCTH TMO3BOHOYHBIX, MCIIONB3Ysl CIEIHUAIbHYI0 TEPMHHOJIOTHIO;
BBISIBJISITH NPUMUTHBHBIC M MPOTPECCUBHBIC YEPTHI CTPOCHUS IMO3BOHOUYHBIX HAa OCHOBE
CPaBHHUTEJBHOIO aHAIN3a; ONpPEHeNATh TAKCOHOMHMYECKYI0 MPUHAIEKHOCTh U
KJaccu(UIMPOBaTh TMO3BOHOYHBIX JKHUBOTHBIX; MPOBOAHMTH KaMepallbHYI0 00pabOTKy
300JIOTHYECKOTO MaTepualia, padoTaTh C KOJUIEKIMOHHBIMH MaTepHaniaMu; MPHMEHSIThH
MOJyYeHHBbIE 3HAHUS M HABBIKM MPH TPOBEACHUM SKCIEPUMEHTA, OPraHU3aluu |
IUTAHUPOBAaHWU y4eOHOW JEATENbHOCTH INKOJIBHUKOB; HCIOJIb30BaTh COBPEMEHHEIC
oOpa3zoBarejbHbIE TEXHOJNOTMH B pasIH4YHBIX cdepax cBoed MpodeccnoHaTbHON
NESITeIbHOCTH; HWMETh HAaBBIKM Pa0OTBI CO CBETOBBIMH MHKPOCKOIIAMH, 3apUCOBKH U
oopmieHuss pe3yibTaTOB paboOTHI; MPOEKTHPOBATH MPOBEIEHHE TEOPETHUECKUX U
9KCIEPUMEHTANBHBIX ~ HCCIIEJIOBaHUM, JlaBaTh PEKOMEHAAUK 10  O(QOPMIICHHIO
pe3yIbTaTOB Hay4YHOW pabOThHI; OCYILECTBISATH COOp IOJIEBBIX MAaTEPHAIOB (KOJUIEKIIMH,
¢$ukcanus Guomarepuana u JIp.), CTAaTUCTHYECKYIO0 00pabOTKY M MHTEPIPETALUIO JaHHBIX
WCCIIC/IOBAHNS; aHAIM3UPOBATh HAayYHbIE MaTEepPHalbl MO 300JIOTHH M MaTeMaTHYeCKOH
00paboOTKH Pe3yNIbTaTOB MOJEBBIX M IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHNH; CHHTE3UPOBATh
uHpopmanuio, 00OOIIEHHE WTOrOB BCEX BHJOB €€ aHamu3a; (OpPMYyJIUpOBATh
00OCHOBaHHBIN M TIOJPOOHBIN BBIBOJ| IO BOIPOCY HCCIICAOBAHHUS; OIICHUBATH CHJIbHBIC U
ciabble CTOPOHBI HCCIIC/IOBAHUS, JOKa3bIBaTh HCTUHHOCTh HIIHM JIO)KHOCTh paboumx
TUIIOTE3; JTOKYMEHTUPOBAaTh HAAEXKHbIE MCTOYHMKHM HCIOJIBb30BAaHHON HH(OpManuu co
CCBUIKAMH Ha MCTOYHMKH, CJIEIys YCTAHOBJICHHOH (BBIOpaHHOI) cucTeMe LUTHPOBAHHUS
(APA ctune mnm ap.); COCTaBIATH OTYET IO HTOTAM HCCIIEOBAHMA, MPHIOKEHHE K
OTYETy M AaHAINTHYECKYI0 CIpaBKy, coJepxaliue HHGOPMALUIO, BBIBOAB U
PEKOMEHIAINH; HCIIOIb30BaTh HAYUHYIO JIEKCHKY W Hay4HbIE KOHCTPYKLUH €CTECTBEHHO-
TEXHUYECKOro Mpodmisi, Npo(ecCHOHAIBHOTO M 3JIEKTPOHHOTO CJIOBaps OCHOBHBIX
OMOJIOrNYeCKUX TEPMHHOB, HAIIMCAHUS U IPE3CHTALMH CTaThU, COOOLIECHUH U JOKJIAI0B,
CBSI3aHHBIX C HAYYHBIMH HHTEpECaMu 00y4aeMbIX (HaydHBIN TOKIaM, COOOIIEHUE, TE3UCHI,
MOCTEPHBIN JTOKJIaJ, pedepaT, aHHOTALHS]).

Zoology of

Pre-service teachers investigate modern information about the systematics of vertebrates —




Vertebrates

their diversity, characteristics of organization, lifestyle, biology, ecology, phylogeny and
fauna of vertebrates of Kazakhstan, as well as the role in ecosystems, theoretical and
practical significance of the main taxonomic groups of vertebrates in nature and human
life. They understand the principles of conservation of biological diversity and nature
conservation. Pre-service teachers plan and conduct monitoring studies to identify the
causes of changes in the number of vertebrates and the influence of various factors (food
supply, reproduction, competition, migration, etc.). Pre-service teachers who demonstrate
competence can: describe anatomical, morphological, physiological, ecological features of
vertebrates using special terminology; identify primitive and progressive features of
vertebrate structure based on comparative analysis; determine the taxonomic affiliation
and classify vertebrates; carry out cameral processing of zoological material, work with
collectible materials; apply the acquired knowledge and skills during the experiment,
organization and planning of educational activities of schoolchildren; use modern
educational technologies in various areas of their professional activities; work with light
microscopes, sketching and formatting the results of work; design the conduct of
theoretical and experimental research, recommendations for the design of the results of
scientific work; collect field materials (collections, fixation of biomaterial, etc.), statistical
processing and interpretation of research data; analyze scientific materials on zoology and
mathematical processing of the results of field and experimental studies; synthesize
information, summarizing the results of all types of its analysis; formulate a reasoned and
detailed conclusion on the research issue; Evaluate the strengths and weaknesses of the
study, prove the truth or falsity of working hypotheses; document reliable sources of the
information used with links to sources, following the established (selected) citation system
(Arastil or others.); prepare a report on the results of the study, an appendix to the report
and an analytical report containing information, conclusions and recommendations; use
scientific vocabulary and scientific constructions of the natural-technical profile,
professional and electronic dictionary of basic biological terms, writing and presentation
of articles, messages and reports related to the scientific interests of students (scientific
report, message, theses, poster report, abstract, abstract).
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Anmam
aHATOMUSICHI

Bonamak myramimzaep TyTacTail airaHna JCHEHIH KYPBUIBIMBI MEH KbI3METIHIH HEri3ri
3aHJBUIBIKTAPBIH, COHJIAH-aK aJaMHBIH JKEKe MyIlejaepl MEH KyHelepi Typabl
TYCIHIKTEpAl Wrepesli, TEPMHHOJOTHSIIBIK aIllaparka, 3epPTXaHAIbIK KYPBUIFEUIAPMEH
KYMBIC icTey JarapulapbiHa He Oomagsl. Ky3bIpeTTiNmiKTI MeHrepreH Oosariak
MyFajgiMIep: ajlaM JICHECI KYPbUIBIMBIHBIH JKaJlbl 3aHJIbUIBIKTAPbIH, JICHE OOJIKTEPiHIH
KYPBUIBIMABIK KoHE (DYHKIIMOHAIIBIK KaThIHACTAPBIH TYCIHIIpEi; YFBIMIBIK armnapaTThl
JKOHE MaMaHIaHJBIPBUIFAaH TEPMUHOJOTHSHBI KOJIAHAJBI, aF3aJarbl OpTraHIap/IbIH
OpHajacybl MEH 6e3apa OpHAJACYbIH AaHBIKTAHABI; Tomorpadus, amxaM JICHECIHIH
KYPBUIBIMBI, OHBIH JKyHenepi, Mymienepi MeH TiHAepi JKOHE OJNIApABIH  HETI3Ti
(yHKIUSUTapel  Typalibl  aKMmaparThl — Tajjalpl; 3EPTTENETiH  MaKPOCKOMHSIIBIK
IpernapaTTapabiH MOP(OJIOTHSIIBIK ©3TepiCTepiH CUIATTAIbI; MEKTETET] KEeKe Opraniap
MEH OpTaHaap XyHellepiHiH )KYMBICBHIH 3epTTey OOMBIHIIA KapalalbM dKCIIEPUMEHTTEP,TI
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koOamalpl JKOHE OKYPri3eii; DKCICPUMEHTTEPAI OpBIHIAAY KE3iHJE OSTHUKAJIBIK
HOpMaJiapAbl CaKTauIbl.

AnatoMus
YyeJI0BEKa

Bynymme yuutens uMeroT mpeacTaBicHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSX CTPOCHUS H
(byHKITMM OpraHu3Ma B IEJIOM, a TAKXKE OTACIbHBIX OPTaHOB M CUCTEM UEJIOBEKA, BIIAJICIOT
TEPMHUHOJIOTHUECKIM aIiapaToM, HaBBIKAMH pPa0bOTHl C JIA0OPAaTOPHBIMUA IPHOOpaMH.
Byaymue yuurens, AEMOHCTPUPYIOIIUE KOMIIETEHTHOCTb, MOTYT: OOBSCHSATH OOIIHE
3aKOHOMEPHOCTH CTPOCHHMS  Tela  4YeJIOBEKa, CTPYKTYpHO-(pYHKIIMOHATHHBIC
B3aMMOOTHOIIICHUSI YacTe OpraHW3Ma; WCIOJb30BaTh MOHITHHHBIA —amnmapar H
CTHECIUATN3UPOBAHHYIO TEPMUHOJIOTHIO; OTIPEIEIATh MECTOIOJIOKEHHE u
B3aUMOPACIIONIOKEHUE OpPraHoB B  OpPraHWM3ME aHaJM3UpOBaTh WHPOPMAIMIO O
tornorpauu, CTPOCHUU TEla 4YejOBEKa, ero CHCTEM, OPraHOB U TKaHEW U MX OCHOBHBIC
(YHKIMY; OMKUCHIBATE MOP(OIOTHUECKHE W3MCHEHHUS HM3Y4aeMbIX MaKPOCKOMHUECKUX
MpenapaToB MPOSKTHPOBATH U MPOBOJAMTH MPOCTHIC SKCIICPUMEHTHI IO U3YUCHUIO PAOOTHI
OTACIIBbHBIX OpPTraHOB M CHUCTECM OpPraHOB B IIKOJIC; COGJ’[IOIL&TI) OTUYCCKUE HOPMBI IIPpHU
BBINOJIHEHUU SKCIIEPUMEHTOB

Human
anatomy

Pre-service teachers build their understanding of the basic laws of the structure and
function of the body, as well as individual organs and systems of a person. They are able
to use correct terminology and develop their skills in working with laboratory devices.
Pre-service teachers who demonstrate competence can: understand the general laws of the
structure of the human body, the structural and functional relationships of parts of the
body; use conceptual apparatus and specialized terminology; determine the location and
relative position of organs in the body; analyze information about the topography,
structure of the human body, its systems, organs and tissues and their main functions;
describe morphological changes in the studied macroscopic preparations; design and
conduct simple experiments to study the work of individual organs and organ systems at
school; observe ethical standards when performing experiments.

AraM OMOJIOTUACHI

Kypc agaMHBIH OMOJIOTHSIIBIK OOBEKT PETiHAE KYMBIC iCTeyl Typaibl KEIICHAiI HIESHBI
KaJBITITACTHIPAJIBI;, OHTO - JKOHE (PUIIOTeHETHKAJBIK epeKIICeTIKTep/Ii eCKepe OTHIPHII, OpraH
XKYHeJIepiHiH KYPBUIBIMBI MEH JKYMBIC iCTey epeKIIeNIKTepiH KapacToipaabl. Ky3pIpeTTimikTi
MeHrepreH Ooanak MyFalniMIep: MUKPO XKoHE MaKpOCKONISUIBIK JEHIeH/Ie ajaM aF3achbIHbIH
Tororpaduschl MEH KYPBUIBIMBIHBIH 3aH/BUTBIKTAPBIH aHBIKTAN/IBI; OpraH/ap KYPbUIBIMBIHBIH
OpBIH/IATATHIH KbI3METTEpMEH OaiNIaHBICBIH TYCIHIIpPEl; ajlaM aF3achlHBbIH MYIIenepi MeH
KYHEJIepiHiH KYpbUIBIMBI MEH KbI3METi, OJapIblH e3apa OalulaHBICKl JKOHE peTTey
MEeXaHHM3MJIEPl Typasibl OLTIMII XKYHEIeH Il; agaM SHECIHIH KYPhLIBIMBIH OaFaapiay, ar3aiap
MEH OJIapJAbIH OOKTEpiHiH IeHe OeTiHIEeTi OpHAajacybl MEH IMPOCKITMSACHIH Tabaabl JKOHE
AHBIKTAWJBI, aJaM aF3achbIHBIH  JaMybIHBIH KYPBUIBIMIBIK JKOHE  (DYHKIIMOHAJIBIK
napaMeTpJiepiH Oaranaiiibl; opraHaap MEH OHBIH KYHelepiHiH KYMBICHIH 3epTTey OOWbIHIIA
SKCIIEPUMEHTTEPI KOoOalaiabl KOHE JKYPri3elli; aHATOMHSJIBIK JKOHE (DHU3MOJIOTHUSIIBIK
OiTiMITi eMipJie, COHBIH ITIH/E TYPJI aypylIapAblH aJiIBIH ally PETiHJE KOJIaHAIbI.

Buonorusa
JeloBeKa

Kypc dopmupyer KOMIUIGKCHOE TpEACTaBICHHE O (PYHKIMOHUPOBAHHM YEIIOBEKA Kak
OMOJIOTHUECKOTO OOBEKTA; paccMaTPHUBAET OCOOCHHOCTH CTPOCHHUS W (YHKIIMOHHUPOBAHHUS
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CHCTEM OpPTraHOB C YYETOM OHTO- M (PHIOTEHETHUECKMX ocoOeHHocTel. Byaymme yuurens,
JEMOHCTPHUPYIOIHE KOMIETEHTHOCTh, MOTYT: OIpPENeIsITh OCOOEHHOCTH Tomorpaduu u
3aKOHOMEPHOCTH CTPOEHHS OpPraHH3Ma YeJOBEKa Ha MUKPO-U MAKPOCKOMMYECKOM YPOBHSIX;
OOBSICHUTH ~ B3aUMOCBSI3b  CTPOCHHMS  OpPraHoB  C  BBINOJNHSIEMBIMH  (DYHKIHSIMU;
CHUCTEMAaTHU3UPOBATh 3HAHUS O CTPOSHHUH U (DYHKITUM OPTaHOB W CUCTEM OpraHM3Ma YeloBeKa,
WX B3aWMOCBSI3M W MEXaHU3MOB PETYJISIINN; OPUEHTHPOBATHCA B CTPOCHHH TeJa YeJIOBEKa,
HaxXOJUTh W OMNpPENENATh MECTa PACHOJOXKEHHS W TMPOEKIUH OpPraHOB M HX 4YacTed Ha
MTOBEPXHOCTH TeNa; OIEHWBATh CTPYKTYpPHBIE W (YHKIHOHAIBHBIC ITapaMeTphl Pa3BHTHS
OpraHHM3Ma YelIOBEKa; MPOEKTUPOBATh M MPOBOAMUTH HKCIEPUMEHTHI M0 H3YYCHHUIO PabOTHI
OpPTaHOB W CHCTEM OpPraHOB; MPHMEHAITh aHATOMHYECCKHE U (PU3MOJIIOTHYECKUE 3HAHUS B
KHU3HH, B TOM YHCJIE B KQUECTBE NPOPHUIAKTHKY Pa3IHMYHbBIX 3a00IeBaHHH

Human biology

During the course, pre-service teachers form a comprehensive understanding of the
functioning of the human being as a biological object. They examine the features of the
structure and functioning of organ systems, considering ontogenetic and phylogenetic
features. Pre-service teachers who demonstrate competence can: describe the features of
topography and patterns of the structure of the human body at the micro- and macroscopic
levels; understand the relationship of the structure of organs with the functions performed;
systematize knowledge about the structure and function of organs and systems of the human
body, their interrelation and mechanisms of regulation; navigate the structure of the human
body, find and determine the location and projection of organs and their parts on the surface
of the body; evaluate the structural and functional parameters of human body development;
design and conduct experiments to study the work of organs and organ systems; apply
anatomical and physiological knowledge in life, including as a prevention of various diseases.

BIT KK
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MouneKyJIsIpIbIK
Omosorus

Bonanrak MyFanimMzep BUPYCTap/IbIH MOJIEKYJIaJIbIK YUBIMIACTHIPBITYBIH,
OnononuMepIepaiH KYPbUIBIMBIH, KacHeTTepi MeH (QYHKIUSIApBIH, MPOKAPUOTTAp MEH
9YKapHOTTap T€HOMBIHBIH MOJIEKYNAIbIK YHBIMAACTHIPBUTYbBIH, TIPO - KOHE 3YKApUOTTHIK
TeHJICP/IIH KYPBUIBIMBIH, OJIapJbl JKY3€re achlpy MeXaHW3MJIEpiH 3aMaHayd KoHe
KJIACCHKANBIK 3epPTTey OJICTEepiH KOJIJaHa OTHIPIN 3epTTeli. bomamak wmyramimuep
Onomornekynanap IeHreiline TeHeTMKAIBIK aKmaparThl cakTay, keOeWTy, Oepy KoHe
EHri3y MexXaHM3MJIepi Typajbl TYCIHIK KaJbIOTacThIpaipl. bonamak Myraiimzaep
TCHETHKAJIBIK PEKOMOMHAIMSIHBIH MOJIEKYJAIBIK Heri3iH, PHK-HBIH opTyp:i TypiepiHiH
KYPBUIBIMBIH, OHJENYiH J>OHE KbI3METIH, aKybI3-HYKJICHHHIH ©3apa 9peKeTTecyiH
3eprreiini. bomamak — MyfamiMzep —Jkacylla — IUKJIIH, KaHIEPOTEHE3/Al  KOHE
OaFjapramManaHaThIH — JKacylla OJNIMIH pPeTTeYAiH MOJEKYJalblK MeXaHU3MJIEPiH
KapacTelpafsl. FeUIBIM MEH MeIUIMHANA 3aMaHayH MOJIEKYJIaIbIK-TEHETHKAJIBIK dicTep
MEH TEXHOJIOTHSUIapbl KOJIMAHYAbIH HETi3rl NpuHOMNTepiH MeHrepeni. Ky3piperTimikTi
MEHrepreH OoJamak Myfajimzaep: OMOomoIMMepIepiH KYPbUIBIMIAPBIHBIH, KacHeTTepi
MEeH (QYHKIWSIApPBIHBIH ~ CPEKIICNKTepiH CHIIATTalIbl; MOJEKYNAIBIK JeHreine
3epTXaHalbIK 3EPTTEYNEpIiH 3aMaHayd MOJICKYJANbIK-TeHETHKANBIK OJicTepl MEH
TEXHOJIOTHSUIAPBIH TOXKipuOene KOJNIAAaHAAbl, T€H JKCIPECCUSICHIHBIH MeXaHU3MIEPiH,
OJIAPIBIH OCEPiH PETTEY KOJJAPHIH, PEITMKANMICHIH, peKOMOWHAIUACKIH >koHe JIHK

OH 4;
OH 6;
OH9




JKOHJCYIH TYCIHIIpeaAi; TYKbIM KyaJayIIbUIBIK TI€H ©3TePrillTiKTiH MOJIEKYJIalbIK
MEXaHM3M/IEPiHE ecenTep/il MeNry KoHe MaTPUIAIBIK CHHTE3 TPOIECTePiH MOAEIbACH/I1;
apHalbl aHBIKTAMAJIBIK MaTepPUAIbI, DJICKTPOHIBIK TCHETHKAIBIK MAJIMETTep 0a3achlH
naianaHasl; TCHIIK, XpOMOCOMAJIBIK KOHE TEHOM/IBIK JICHICHIIepIe TYKbIM KyallalThIH
MaTepPHAIIBIH KYPBUIBIMIBIK-(QYHKIHOHAIIBIK YHBIMIACTHIPBUTYBIH CUMATTAWbI; TCH
KYPBUTBIMBI MEH OJIApPJBl JKY3€re achblpy MEXaHW3Mepi apachblHIarbl OaiIaHbICTHI
TYCIHAIpeni; »Kacyliaja MOJCKYJaNbIK JCHreine OONaThiH TIPIIUIIKTI aHBIKTaWTBIH
MPOIIECTEPiH ©3apa OaANIaHBICHIH AHBIKTAM/IBI; FHUTBIM MEH MEIUIIMHAIA MOJICKYIAbIK-
TCHETUKAITBIK OMICTEP MEH TEXHOJOTHSIAPBIH KOJJIAHBUTYBIH Oaralaiifibl; FHITBIMU
3epTTey JKYPri3y YUIIH 3aMaHayH XKOHE KJIACCHKAJIBIK 9/IiCTepAl KOJIAaHAIbI.

MonexynsipHas
ononorus

bynymue yunrens u3ydaroT MOJIEKYJISIPHYIO OpraHU3aldi0 BUPYCOB, CTPOEHUE, CBOMCTBA
n GyHKUUH OWOMOIUMEPOB, MOJICKYJISIPHYIO OpraHu3alfi0 TeHOMa IPOKApHOT U
9YKapuoT, CTPYKTYpy MpO- M IYKAPHOTHYECKHMX TIE€HOB, MEXAaHU3MBl UX pEalH3allvH,
HCIIONb3Ysl COBPEMEHHBIE M KJIACCUYECKUE METOIbl HUCCIEAOBaHMs. bynymme ydurtens
(opMHPYIOT MOHMMAaHHE O MEXaHHW3MaxX XPaHEHUs, BOCHPOM3BEIEHHS, IMepeJadd MU
peanu3anMy TeHeTH4YecKod uH(popManuu Ha ypoBHE OuoMonekyn. bynymue yuutens
H3y4YaloT MOJIEKYJISIPHYIO OCHOBY T€HETHUYECKOH PEeKOMOWHAIINH, CTPYKTYPY, IPOLIECCHHT
u ¢yHkuuu paznnyabix BunoB PHK, GenkoBo-HykienHoBbIe B3anmojeiicTBus. bymymue
YUHTENS PACCMATPHUBAIOT MOJEKYJSPHBIE MEXaHHU3MBI PETYJALNN KJIETOYHOTO IMKIIA,
KaHLEPOreHe3a M MpOrpaMMUPYEMOM KJIETOYHOM CMEpPTH. OCHOBHBIE ITPUHLIMIIBI
IIPUMEHEHUSI COBPEMEHHBIX MOJIEKYJISIPHO-TEHETHUECKUX METOJO0B U TEXHOJIOTUH B HAayKe
n MeaunuHe. byaymmue yduTens, JOEMOHCTPHPYIOIIUME KOMIIETEHTHOCTb, MOTYT:
OIMCBIBATh OCOOCHHOCTH CTPYKTYP, CBOMCTB U (YHKUHMII OHONMOIMMEPOB; IPUMEHATH Ha
IIPAKTUKE  COBPEMEHHBIE  MOJIEKYJSIPHO-TEHETUYECKUE  METOJAbl M  TEXHOJIOIMH
na00paTOpHBIX HCCICAOBAHUNH Ha MOJIEKYJSIPHOM YPOBHE; OOBSACHATH MEXaHU3MBbI
9KCHPECCHU T€HOB, CIOCOOBI PETYyJSIIMU MX ACHCTBUS, PEIJIMKAlWH, PEKOMOMHAIMM U
penapanuu JJHK; pemarts 3amaun Ha MOJIEKYJISIPHbIE MEXaHU3Mbl HACJEAOBaHUA U
W3MEHYMBOCTH M MOJENHMPOBaTh IMPOLECCHI MATPUYHOTO CHHTE3a; MCIOIb30BaTh
CHECLUAIBHBIA CIPAaBOYHBIA MaTepHuall, BJIEKTPOHHBIE T'E€HETHYECKUue Oas3bl JaHHBIX;
OIMCHIBATh CTPYKTYPHO-(QYHKIIMOHANBHYIO OpPraHU3alMI0 HACIEICTBEHHOTO Marepuana
Ha TEHHOM, XPOMOCOMHOM M TE€HOMHOM YpPOBHSX; OOBSCHSITH B3aMMOCBSI3b MEXIY
CTPYKTYpOM TE€HOB M MEXaHM3MaMM HX pealu3aluy; OIpPENeNsiTh B3aUMOCBA3b
JKU3HEOIPEACISIOIUX IIPOLIECCOB, IMPOUCXOAAIINX B KIETKE HA MOJEKYJISIPHOM YPOBHE;
OLICHUBATh IIPUMEHEHUE MOJIEKYJISIPHO-TEHETUUECKUX METOJ0B M TEXHOJIOTMM B HayKe U
MEIUIVHE; HCIONb30BATh COBPEMEHHBIE M KIIACCHYECKHE METOABI Ul IPOBEACHHSA
HAay4HOI'O UCCIIENOBAHHUS.

Molecular
Biology

Pre-service teacher analyze the molecular organization of viruses, the structure, properties
and functions of biopolymers, the molecular organization of the genome of prokaryotes
and eukaryotes, the structure of pro- and eukaryotic genes, and the mechanisms of their
implementation using modern and classical research methods. Pre-service teachers form
an understanding of the mechanisms of storage, reproduction, transmission, and




realization of genetic information at the level of biomolecules. Pre-service teachers
investigate the molecular basis of genetic recombination, the structure, processing and
functions of various types of RNA, and protein-nucleic interactions. They also examine
the molecular mechanisms of cell cycle regulation, carcinogenesis and programmed cell
death, as well as basic principles of application of modern molecular genetic methods and
technologies in science and medicine. Pre-service teachers who demonstrate competence
can: distinguish the features of the structures, properties and functions of biopolymers; put
into practice modern molecular genetic methods and technologies of laboratory research at
the molecular level; identify the mechanisms of gene expression, ways of regulating their
action, replication, recombination and DNA repair; solve problems on the molecular
mechanisms of inheritance and variability and simulate the processes of matrix synthesis;
use special reference material, and electronic genetic databases; understand the structural
and functional organization of hereditary material at the gene, chromosomal and genomic
levels; analyze the relationship between the structure of genes and the mechanisms of their
implementation; determine the relationship of life-defining processes occurring in the cell
at the molecular level; evaluate the application of molecular genetic methods and
technologies in science and medicine; use modern and classical methods for conducting
scientific research.

BI1 TK
BJ1 KB
BD EC

LuTonorus,
TUCTOJIOTHS KOHE
3MOPHUOJIOTHUS

Bbynymue yuntens obnanaror GyHIaMEHTATBHBIMU 3HAaHUSAMH O CTPOCHHH M MPUHIIAIAX
KHU3HEJESITEIBHOCTH KIETKU, CYOKIETOYHBIX KOMIIOHEHTaX, UX CTPYKType U QyHKIHAX, a
TaK)Ke OCOOCHHOCTSIX OSMOpPHOHAILHOTO pa3BUTHS. VIMEIOT HaBBIKM pPabOTHl ¢
ONTHYECKUMH TPHOOpaMH, YMEIOT padoTaTh C THCTONpenapaTaMu M (HUKCHPOBAHHBIM
MaTepuaoM, BIaJICIOT TEXHUKOW NMPUTOTOBICHUSI MUKpoIIpenaparoB. byxymme yaurens,
ACMOHCTPUPYIOIIUE KOMIIECTCHTHOCTb, MOIYT: CpaBHHUBATb CTPOCHUC KIICTOK JKHBBIX
OpPraHM3MoOB, (YHKIMM OPraHOWIOB; OIKCHIBATh  MOP(OIOTHYECKHE  TPH3HAKU
OpPraHouzOB, CyOKJIETOUHBIX CTPYKTYpP, BUABI W MOP(OJIOTHIO TKaHEH; CpaBHUBATH
CIOCOOBI Pa3MHOXCHUA XKUBBIX OPraHUu3MOB, UX 3M6pI/IOHOFI/IIO; NPUMCHATH Ha IPaKTUKE
METOAbI IUTOJOTHYCCKUX W THUCTOJOI'MYCCKUX HCCHG}IOBaHHﬁ; 0OBICHSTE BHU/IbI
MEXaHU3Mbl KIETOYHBIX JICICHUH

[utonorus,
THUCTOJIOTHS U
AMOPHUOIIOTUS

Bonamak myranimaep *acymaHblH KYpPbUIBIMBI MEH OMIpIIiK PUHLIUITEPI, )KACYIAILIIITIK
KOMIIOHEHTTEp1, OJIAPJBIH KYPHUIBIMBI MEH KbI3METI, COHJai-aK 3MOPUOHANBJBI JaMy
epeKuIesnikTepi Typaisl ipremi Oimimai urepeni. ONTHKAIBIK aclanTapMeH XYMBIC icTey
Jarapuiapbl 0ap, THCTONpenapaTTapMeH XoHe OEKITUINeH MaTepuangapMeH JKYMBIC icTer
anajpl, MUKpoONpenaparrap/pl JaiblHAay TEXHUKAchlH MeHrepedi. KysblperTimikri
MEHrepreH OoJamak MyFagiMaep: Tipl ar3ajap KacylmaJdapblHBIH KYPBUIBIMBIH,
OpPTaHOUATAPABIH ~ KBI3METIH  CaNbICTHIPaJbl;  OPTaHOMATAPIBIH,  CyOKJIETKaIbIK
KYpBUTBIMAAPABIH MOPQOIOTHSUIBIK OeNTisiepiH, TIHACPAIH Typiaepl MeH MOp(OIOTHICHH
CUTIATTANABI; Tipl ar3ajap MEH ASMOPHOJOTHSHBIH KOOCI0 TOCIAECPIH CalbICTBIPAIbI;
LUTOJIOTHSUIBIK  JKOHE THUCTOJNOTHSUIBIK 3€pTTeYy O;icTepiH ToxipuOene KoJAaHAIbI,
Kacylaiap/elH 06JIiHY MEXaHU3MEPi TYPJICPiH TYCIHIIpeI.

Cytology,

Pre-service teachers have fundamental knowledge about the structure and principles of

OH §;
OH9




histology and
embriology

cell life, subcellular components, their structure, and functions, as well as the features of
embryonic development. They develop their skills in working with optical devices,
histopreparations, and fixed material. They also practice the technique of preparing
micropreparations. Pre-service teachers who demonstrate competence can: compare the
structure of cells of living organisms, the functions of organoids; describe morphological
features of organoids, subcellular structures, types and morphology of tissues; compare
methods of reproduction of living organisms and embryology; put into practice the
methods of cytological and histological studies; explain the types and mechanisms of cell
division.

Tipi ar3anapabia
KEKe JaMybl

Bonamak myramimaep 3aHABUIBIKTAP Typajibl ipreii OutiMre ue OoJiajpl, ar3ajap.IbiH
OHTOTCHETHKANBIK JaMybl, JaMylllbl OpraHM3MIepae OONaThiH Makpo- JKOHE
MUKPOMOP(OIOTHSUTBIK, (DU3UOJOTHSJIBIK JKOHE OHOXMMUSIIBIK MPOIeCcTep, COHJAi-aKk
JKaHyapliap MeH OCIMIIK ar3ajapblHBIH OHTOTCHE3IHIH OapiblK Ke3eHAEpiHIeTi aamy
mpolecTepin OacKapaTbiH (akTopiap MEH MEXaHU3MJEp Typajbl TYCiHIKKEe He Ooafpl.
KysbIperTinikTi MeHrepreH Oomamak MyFalliMzep: ar3aiapIblH KeOeri MEeH KeKe Jamy
3aHIBUTBIKTAPBIH  CHUMATTAi/bI; JKaHyapiapAblH KeOer0 OWONOTHSCHIHBIH  HETi3Ti
3aHJIBUIBIKTAPBIH, OHTOT'CHE3JIIH HETI3ri Ke3eHICPiH, SMOPHUOHAIBABI Jamy (a3aiapbiH,
ecy MeXaHU3MJIepiH, MOpQOreHe3/li, JaMy aybITKYyJIapblHBIH ceOenTepiH TyCiHaipe;
raMmeTanap/blH, CIepMaToreHe3, YPBIKTAHABIPY; YcakTay, ONacTyJIsIius, racTpyJisius,
HEUPYJSIUSHBIH, ~ MOP(OJIOTHMSICHIH  CHIIATTAi/Ibl; OHTOTCHE3 JKOHE  (pHIIOTEHE3
KE3CHJICPIHIH EPeKIICTIKTEPIH CaJbICThIPaJbl; MaMaHJIAHABIPUIFAH TEPMUHOJOTHUSHBI
MEHrepei; OWONIOTHSIIBIK JKYWeNnepaiH AaMybl ac KOPBITY JKYWECiHIH, TBIHBIC aly
MYIIENEpPiHiH, KaHKAHbIH, OYJIIBIKCTTEPAiH, KaH aWHaIbIMbl MEH HECEI-)KbIHBIC
KYHECIHIH SMOPUOHANBIBI IaMy epeKIIeTIKTepiH Oaranaii/ibl; Tipi aF3ajapaarsl SJIeKTPIIiK
mponecTepAi, (GOTOOHONIOTHSIIBIK, MTPOLIECTEPIl, OMOIOTHSIIBIK KYHeTepIiH TYPaKThUTBIFbI
MEH SBOIIOLUSCHI Macelenepin TYCIHIIpei; OHTOT€HE3JIeT1 ar3aHbIH
Mophohu3n0IOTUIBIK TU( BEpEeHITHAIIMSACHIHBIH MEXaHU3MIEPI Typaibl ajibIHFaH O1TiMIII
iC JKY3iHAe KOJJIaHaJbl; ajdblHFaH OLTIMI FhUIBIMU-TIPAKTHKAJIBIK MACENICICPIl ey
YIIiH, SMOPHOHAJIBIBI O0BEKTIIEPMEH JKYMBIC iCTEY YIIIH KOJAAHAIbIL.

WNunuBuyanbHoO
€ pa3BuTHE
SKMBBIX
OpraHu3MOB

Byaymue yumrens oOmagaroT (QyHIAMEHTAIbHBIMU 3HAHUSAMH O 3aKOHOMEPHOCTSX
OHTOI'CHETHYCCKOI0 pa3BUTHUA OPraHM3MOB, HMCIOT TIPCIACTABICHUEC O MaKpo- U
MUKpOMOpP(]oIOrnuecKkux, (PU3N0I0ro-OMOXMMUYECKUX TMPOIeccaX, IMPOTEKANUX B
pa3BUBAIONIMXCS OpraHM3Max, a TakkKe O (aKTopax M MEXaHHM3MaxX, YIPaBISIONINX
IIPOLIECCAMM Pa3BUTHUSL HAa BCEX dTallax OHTOI€HE3a JKMBOTHBIX W pacTeHuil. byayiue
VUUTENs, JIEMOHCTPUPYIONIHE KOMIIETEHTHOCTh, MOTYT: OIHUCHIBATH 3aKOHOMEPHOCTH
pPa3MHOXEHUST W WHAWBHYaTbHOTO Pa3BUTUS OPraHU3MOB; OOBSCHSATH OCHOBHBIC
3aKOHOMEPHOCTH OHWOJIOTHH Pa3MHOXKCHHUS YKUBOTHBIX, OCHOBHBIC ASTalbl OHTOTCHE3a,
¢a3pl OMOPHMOHATLHOTO PA3BUTHA, MEXaHW3MBI poOCTa, MopdOTreHe3a, MPUIHHBI
TIOSIBJICHUSL aHOMAJIMH pPa3BUTHS, OIKCHIBATH MOPQOJIOTHIO TaMeT; CIIepMaTOreHe3a,
OIUTOIOTBOPCHHE; IPOOJICHHE, ONACTYISAIMI0, TaCTPYJIAIUI0, HEUPYIISAIUIO; CPAaBHUBAThH
0CcOOCHHOCTH JTallOB OHTOTeHe3a ¥ (WiIoreHe3a; BIAJETh CIECIUATU3UPOBAHHON
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TEPMHHOJIOTHEH;  OLEHUTh OCOOCHHOCTH  DPa3BUTHS  OHMOJIOTHYSCKUX  CHUCTEM,
SMOpHOHAJIPHOE Pa3BUTHE TMHIICBAPUTEIBHOW CHCTEMBI, OPTaHOB JBIXaHUS, CKElleTa,
MBI, KPOBEHOCHOW U MOYEIIOJIOBOM CUCTEMBI; OOBSCHAThH SJCKTPUUYCCKUE MPOIECCHI B
JKUBBIX OpraHu3Max, (OTOOHMOJOTUYECKHE IPOIECChl, MPOOJIEMBbl YCTOWYMBOCTH U
IBOJIOIMY OMOJIOTUYECKUX CHUCTEM; MCIOJB30BaTh HA MPAKTUKE MONYYCHHBIC 3HAHUS O
MexaHu3Max Mopdodusnomorndeckoii aubGHEpESHIMPOBKH OpraHU3Ma B OHTOTCHE3E;
MPUMEHSTH TIOJTYYCHHBIC 3HAHMS JUIS PEIICHUS HAYYHO-TTPAKTHUYCCKUX 3a/1a4, JUIst paboThI
¢ YMOPHOHATHHBIMHA 00BEKTAMH.

Individual
development
of living
organisms

Pre-service teachers have a fundamental knowledge of the regularity ontogenetic
development of organisms. They also build their understanding of macro- and
micromorphological, physiological and biochemical processes, processes occurring in
developing organisms, as well as about the factors and mechanisms governing the processes
of development at all stages of the ontogenesis of animals and plant organisms. Pre-service
teachers who demonstrate competence can: describe the patterns of reproduction and
individual development of organisms; understand the basic laws of the biology of animal
reproduction, the main stages of ontogenesis, phases of embryonic development,
mechanisms of growth, morphogenesis, and causes of developmental anomalies; describe
the morphology of gametes; spermatogenesis, fertilization; crushing, blastulation,
gastrulation, neurulation; compare features stages of ontogenesis and phylogeny; use
specialized terminology; evaluate the features of the development of biological systems
embryonic development of the digestive system, respiratory organs, skeleton, muscles,
circulatory and genitourinary systems; describe electrical processes in living organisms,
photobiological processes, problems of stability and evolution of biological systems; use in
practice the acquired knowledge about the mechanisms of morphophysiological
differentiation of the organism in ontogenesis; apply the acquired knowledge to solve
scientific and practical problems, and to work with embryonic objects.

BIT TK
BJI KB
BD EC

TykbIM
KyaJayIbUIbIK
KOHE
©3reprilTiK
3aHJIBUTBIKTapBI

Bonaniak myranmimziep TYKbIM KyalaylIbUTBIK 3aHIBUIBIKTAPHI, TYKBIM KyallaylIBUIBIKTBIH
XpOMOCOMAJIBIK TEOPHSCHI, SAPOJBIK €MeC TYKbIM KyaJaylIbUIbIK, TaOWFH >KOHE
WHIYKIWSJIAHFaH MyTalMs TpoIleci, TeHEeTUKAIBIK WHXEHEepUs Heri3aepi, JaMmy
TCHETHKACHI, TOMYJISIUS KOHE OSBOJIIONMUSIIBIK TEHETHKA, CEJICKIMSHBIH T'CHETHKAIBIK
HeTi3/lepi, aJaM TeHETHKACHIHbIH epeKUIeNikTepi Typanbl Oimimai urepeni. bomamrak
MyFalliMiep TEHOTHIITIH 9Cepi MEH KopIlaraH opTa (h)aKTOpJIAPbIHBIH aF3aHblH JaMyblHa
OaliyIaHbICHIH aHBIKTAlIBI. bonamak MyFaiimMiep COHBIMEH KaTap NMOMYJISIUsSAaFbl TYKbIM
KyaJlaylIbUIBIKTBI, MOMYJISIIMSHBIH T€HETUKANbIK KYPBUIBIMBIHA OPTYPJIi (akTopiapAbIH
acepiH KapacTeipansl. Ky3bIpeTTiikTi MeHrepreH OoJamax MyFaliMaep: TYPILIUTIK >KoHE
KaIIBIKTaH OylaHIacThIPy Ke31HAeT! TYKbIM KyaJlayIIbUIbIK 3aHABUIBIKTAPBIH QKbIPATa/IbI;
OenrinepiH TYKBIM KyallaybIHBIH TEHETHKAIBIK MOCEJCNIepiH STy JKOHE allbIHFaH
HOTIXeNepAl TYCIHIIpeai; ©3reprillTiKTeri KOpIIaraH oOpTa MEH TYKbIM KyaJalTbIH
(bakTopnapAblH pejiiH TYCIHIIpeAi; KpecTTepAi MoAeibley YIIiH 3aMaHayd 3epTTey
ONICTEpIH JKOHE  AKIApPATTHIK-KOMMYHHMKAIIMSUIBIK — TEXHOJIOTHSIIApABl  KOJIAAHAIIBI,
CEJICKUMSUIBIK OeNriiepiH TYKpIM KyaJlaylIIbUIBIK TYpPJEpiH, MyTareHmiK (GakTopiaapAblH
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ocepiHeH Maiina OONAaThIH TEHETHKAJBIK Bapualys TYPJICPIH Talialifibl; IJIaHETaJarbl
TIPIIIIK 3BOMONMSACHIHAAFH TYKBIM KyaJayIIbUIBIK TEH ©3TePTiIlTIKTIH POJiH, TYKbIM
KyaJlaylIIBUIBIKTBIH  XpPOMOCOMAJIBIK TCOPUSCHIHBIH HETi3rl epekeNepiH KoHEe ajaMm
aypyJapblHBIH TYKBIM Kyallay MEXaHU3MiH TYCiHAipeni; OenriaepaiH TYKbIM KyallaybIHbIH
TEHETUKAJIBIK MOCEJIeITIEPiH SISl JKOHE albIHFaH HOTIKEIEP I TYCIHTIpeai

3aKOHOMEPHOCT
u
HACJICJICTBEHHO
CTH u
U3MCECHUYHNBOCTHU

Bynymue yunTens o01afaloT 3HAHUSAMH O 3aKOHOMEPHOCTSAX HACJICAOBaHMS IPU3HAKOB,
XpPOMOCOMHOM TEOpUHU HACIEICTBEHHOCTH, HEAJAEPHOM HAcleOBaHUHU, ECTECTBEHHOM U
WHAYLUPOBAaHHOM MYTAllMOHHOM IIPOLIECCE, OCHOBaX TI'€HETHUYECKOW WH)KEHEPHH,
TeHETHUKE Pa3BUTHUS, MOMYJIILHUOHHON U 3BOIIOLMOHHON T€HETHKE, TCHETUUIECKUX OCHOBAX
CENIeKIUH, OCOOEHHOCTAX TEHETHKH UYelOBeKa. bynymme yuuTens OnpeaessiioT
B3aMMOCBSI3b BIIMSIHUSI TEHOTUTA U (DaKTOPOB Cpellbl Ha pa3BUTHE opraHu3ma. bymymme
YUUTENs] TaKKe PAacCMATPUBAIOT HAcJENOBaHUE B IMOMYJIILUH, BIUSHHE PAa3IUYHBIX
(GakTOpOB Ha  TIEHETHYECKYI0  CTPYKTYypy  HONylmsuud. bynymme — yuwmrens,
JIEMOHCTPUPYIONIME KOMIIETEHTHOCTh, MOTYT: pa3iuyaTh 3aKOHOMEPHOCTH HACJIEJOBaHUS
Py BHYTPUBHUIOBOM M OTHAJICHHOM T'MOpMAM3ALNM; pellaTh TeHETHYECKHE 3aJadd II0
HACJICIOBAHUIO MIPU3HAKOB M HMHTEPIPETHPOBATH IMOJTYUYECHHBIE PE3YJIBTAThl; OOBSCHSITH
pOJb CPEelOBBIX W HACIEACTBEHHBIX (AKTOPOB B HW3MEHUMBOCTH, ° HCIONb30BaTh
COBPEMEHHBIE ~ METOJBl  WCCIENOBaHUS W  HMH(OPMAIMOHHO-KOMMYHHKAITUOHHBIX
TEXHOJIOTHH [JIsI MOJECTUPOBAHUS CKPELIMBAHMMN; aHAJIM3UPOBATH THIIBl HACIEIOBAHUS
CEJIEKIIMOHHBIX TPU3HAKOB, THIBI T€HETHYECKOW W3MEHYHMBOCTH, BO3HHKAIOIIWE TIOJ
BJIMSIHUEM MYTareHHbBIX ()akTOpOB; OOBSICHSATH POJIb HACIEJCTBEHHOCTH YU U3MEHUYMBOCTH
B OBOJIOLUMM JKM3HM Ha IUJJAHETE, OCHOBHBIC IIOJIOKEHHS XPOMOCOMHOH TEOpHH
HACJIC/ICTBEHHOCTH M MEXaHHW3M HacleloBaHMs 3a00JIeBaHUI YeNoBEKa; pelarb
TeHEeTUYECKHe 33Ja4ud M0 HacleAOBAaHUIO NMPU3HAKOB M WHTEPIPETHPOBATH IMOJyUYEeHHBIE
Pe3yIbTATHI

Patterns of
inheritance and
variability

Pre-service teachers investigate the patterns of inheritance of traits, chromosomal theory
of heredity, non-nuclear inheritance, natural and induced mutation process, fundamentals
of genetic engineering, developmental genetics, population and evolutionary genetics,
genetic foundations of breeding, and features of human genetics. Pre-service teachers
determine the relationship between the influence of genotype and environmental factors
on the development of organisms. Pre-service teachers also consider heritability in the
population, and the influence of various factors on the genetic structure of the population.
Pre-service teachers who demonstrate competence can: distinguish inheritance patterns in
intraspecific and distant hybridization; solve genetic problems of inheritance of traits and
interpret the results obtained; explain the role of environmental and hereditary factors in
variability; use modern research methods and information and communication
technologies to model crosses; analyze the types of inheritance of breeding traits, types of
genetic variability arising under the influence of mutagenic factors; explain the role of
heredity and variability in the evolution of life on the planet, the main provisions of the
chromosomal theory of heredity and the mechanism of inheritance of human diseases;
solve genetic problems of inheritance of traits and interpret the results obtained.




I'eneTtnka
CEJIeKIMS
HeTi3/epiMeH

Kypc Meanumnazna, aypul miapyalnbUIbIFbIHIA, MUKPOOHOJIOTHSI ©HEPKACciOiHae, COHal-
aK TeHIIK MHXCHEepHsIa MaHbBI3Ibl pesl aTKapaThlH HAesIap MEH OicTepAi KaMTHIbI.
Bonamak myranmimaep Tipi MaTepusiHbl YHBIMAACTBIPYABIH OapiblK JAeHTeinepinaeri
TYKBIM  KyaJIaylIbUIBIKTBIH ~ LUTOJIOTHSUIBIK ~ HETi3lepiH, TYKBIM  KyalayIIbLIbIK
3aHABUIBIKTAPBIH JKOHE OCNTUIepaiH 63TeprilITITiH 3epTTEH I, CeNeKIMUTBIK OenTiepain
TYKBIM KyalayIIbUIBIK TYpJIEpiH, (PEHOTHNTIH KaJbIITACYBIHIAFBl TYKBIM KyaJlayIIbIIbIK
MeH KOpIIaraH OpTaHbIH peiiH Tajjxaiinel. bomamak myramimaep MoauUKAIMs KOHE
MYTAaIWSIIBIK ~©3TEPTillTIK, TMONAIUIONANS KOHE aibic OyNaHAACTHIPYy MOCelenepiH
KapacThIpa/bl, COHBIMEH KaTap FeHETHKAIIBIK aKIapaTThIH Oepity jkKoHE JKY3ere achIpbLTy
3aHABUIBIKTAPBIH TalIaii/ibl, CENeKIUsl HETi3lepiH, TeHAIK WHXEHEPHs, MOJCKYJIalbIK-
FCHETUKAJIBIK ~ Talijay oIicTepiH OKuabl. Ky3BIPETTUTIKTI MEHIrepreH OoJialiak
MyFajgimzaep: OenriiepaiH TYKBIM Kyajay TYpJEpiH aKbIpaTaabl J>KOHE TalIaiiibl;
3epTTCYAIH MOHIH, MPOIECI MEH HOTHXKEJICPIH TYCIHYIe BIKIAl C€TETIH IeHETHUKAJIBIK
TEPMUHJIED MEH KOHBEHLUSUIAPABl OpPBIHIBI JKOHE IYPBIC NaijanaHagsl, TYKbIM
KyanayablH OapiblK TypJiepiHe TeHETHKANBIK €CeNTep/i MIenTy YIIiH THOPUIOIOTHSIIBIK,
LIUTOJIOTHSUTBIK JKOHE TIOMYJISIMSUIBIK Talay oICTepiH ToXKipuOene KoJJaHaIbl;
FCHETUKAJIBIK 3KCIICPUMEHTTEPII KoOalalbl MKOHE JKYPri3eldi; CaHIbIK Oenriaepai
OIIIey  HOTIDKENEpiH  OHJIEeHAI  JKOHE  TalJaiJibl; IUIaHEeTaAaFbl  TIPHIUTIK
IBOMIOLMSCBIHAAFEl  TYKbIM ~ KyaJayIIbUIBIK TI€H ©3TeprilliTiKTiH pPeJiH, TYKBIM
KyaJayIIbUIBIKTBIH XPOMOCOMAJIBIK TCOPUSACHIHBIH HETI3r epeKeNepiH JKoHE ajgam
aypyJapblHbIH TYKBIM KyaJlay MEXaHU3MIH TYCIHIIpeIi; e3repriluTik TypiHe
(hakTOpIApIBIH 9CEPiH aHBIKTAY, MYTAIlUUIAPABIH Tipi OpraHU3MAEPiH TIPIITIK OpPEeKeTi
MEH IUTaHeTaafrbl TIPIIJIIK 3BOJIIOLUACH YIIIH ceOenTepi MEH CayiapblH TaJKbLIAN b,
OCIMIIIKTEp MEH J>KaHyapiapJarbl TeHETHUKAJIBIK IpoIecTep Typajbl TYCIHIKTEpIi
OipikTipeai; reHaep apachHIAFbl KPOCCHHT-OBEP MAWBI3bIH aHBIKTAy YIIIH eCemnTeylep
KYprizeai ’kKoHe TeHJep VIUiH TeHEeTHKAIBIK KapTalapAbl Kypalbl, MOMYJISLUSUIAPIBIH
TCHOTHIITIK KYPBUIBIMBIH JKOHE TMOMYJIALIUsUIApAarsl (EHOTHIITIK >KUUTIKTEp OOWBIHIIIA
IJIeNbACp MEH TeHOTHIITEP/IiH KHIJITiH aHBIKTaWIbl; TYKbIM KyalaylIbUIbIK TYpJepiH
(AOpONBIK — XPOMOCOMAINBIK JKOHE SIPOJAH THIC — LUTOIUIA3MAJIBIK) JKOHE OJap.Ibl
AHBIKTANTBIH ceOenTep i cCUNaTTaiIbl; aF3aiapibl ecipy MoceleNepiH TYCIHY KoHe ey
YIIIIH IeHETHKA TypaJibl Oi1iM MEH 9MIicTep Il KOJIIaHa bl

I'enetnka c
OCHOBaMH
CEeNEKINHU

Kypc Brirouaer B ce0st uaen U METO/Ibl, HTPAIOIINE BAXKHYIO POJIb B MEAULIMHE, CETLCKOM
XO3AHCTBE, MUKPOOHMOJIOTHYECKON MPOMBIIUIEHHOCTH, & TaKKe B F€HHON HHXCHEPHHU.
Bynymme  yumTens — WM3y4amOT — IUTOJNOTMYECKHE  OCHOBBI  HACJEICTBEHHOCTH,
3aKOHOMEPHOCTH HACJEIACTBEHHOCTH W H3MEHYMBOCTU IPU3HAKOB HAa BCEX YPOBHIX
OpraHu3allid >KUBOM MAaTepuu, AaHAJIU3UPYIOT THUIIBI HACIEIOBAHUS CEJICKIIMOHHBIX
MIPU3HAKOB, POJb HACIENCTBEHHOCTH M OKpyXamomeld cpeasl B (OPMUPOBAHUH
¢deHotuma. bByaymue yduTens paccMaTpUBAalOT BOMPOCH  MOJU(PHUKAIIMOHHOW |
MYTAallMOHHOH WM3MEHUYMUBOCTH, TOJMIUIONWIUN W OTJAICHHOW THOPHIU3AIUU, TaKKe
aHAJM3UPYIOT 3aKOHOMEPHOCTH TEpeladyd W pealu3alul TeHeTHYecKor uH(popmauuy,
M3Y4Yar0T OCHOBBI CEJIEKIIMHU, TCHHOW MHKEHEPUH, METO0B MOJIEKYJIIPHO-TEHETUYECKOr0




aHanu3a. bynymue yuuTens, 1eMOHCTPUPYIOIME KOMIIETEHTHOCTb, MOTYT: pa3inyaTh U
aHAJIM3UPOBATH THIIBl HACIEJOBAHMUS NIPU3HAKOB; MCIOJIb30BATh ICHETUUYECKUE TEPMUHBI
U YCIOBHBIE 0003HAYEHHSI YMECTHO U MPABUJIBHO, YTO CIHOCOOCTBYET MOHUMAHUIO CYTH,
mpolecca W  pe3ylbTaToOB MCCIENOBaHMs, MPUMEHATh Ha TMPAKTUKE METOJBI
rUOPUIONIOTUYECKOr0, IUTOJOTMYECKOr0 M HOIYJSIIMOHHOIO aHaiu3a Ul PELICHUs
TFeHETHYECKUX 3aJad Ha BCE THUIBl HACJIEIOBAHUS; IPOEKTHPOBaTb M IPOBOAWUTH
TeHETHUYECKHE YKCIEPUMEHTHI; 00pabaThiBaTh U aHAJM3UPOBATH PE3yNbTaThl U3MEPEHUS
KOJIMYECTBEHHBIX IMPHU3HAKOB; OOBSICHATH POJIb HACIECACTBEHHOCTH U HW3MEHYMBOCTH B
9BOJIIOLMM JKM3HM Ha IUIAHETE, OCHOBHBIC TIIOJIOKEHHS XPOMOCOMHOW TEOpUH
HACJIECTBCHHOCTH M MEXaHU3M HacJeJOoBaHUS 3a00JIeBaHUIl 4YeloBeKa; ONpenelsTh
BIMsAHUE (DAaKTOPOB Ha BHJ M3MEHYMBOCTH, OOCYXJaTh NPHYMHBI W TIOCIIEACTBUS
MYTaLUH UISI )KU3HEAEATEIbHOCTH JKUBBIX OPTaHU3MOB U HBOJIOLMHU XKU3HU HA IJIAHETE;
O00BEUHATH TOHATHS TEHETHYECKHUX TMPOLECCOB Y PACTEHUH U JKUBOTHBIX; MPOBOIUTH
pacdeTsl Mo ONpeAeNICHHUIO MPOLEHTa KPOCCUHIOBEpa MEX/ly TeHaMH U KOHCTPYHPOBAaTh
TeHETHUYECKHE KapThl ISl TeHOB; ONPEEIIATh TeHOTUIIMYECKYIO CTPYKTYPY HOMYJISIUUN U
4acTOTy ajiesiel M TEeHOTUNOB MO ()EHOTHUNHYECKHM YacTOTaM B MOMYJISLHAX;
ONMCHIBaTh BUJABI HACJIEACTBEHHOCTH (AepHas — XpOMOCOMHas M BHesAepHas —
LUTOIUIa3MaTHYECKasl) U IPUYKHBI, X 00YCIIOBIMBAIOLINE; IPUMEHSITh 3HAHUSA U METOZbI
TeHETHKH U1l HIOHUMaHUsl U pelIeHus] IpobJieM CelleKIMH OPTaHN3MOB

Genetics and
the basics of
breeding

Genetics includes ideas and methods that play an important role in medicine, agriculture,
microbiological industry, as well as in genetic engineering. Pre-service teachers
investigate the cytological foundations of heredity, the laws of heredity, and variability of
traits at all levels of the organization of living matter. They also analyze the types of
inheritance of breeding traits, the role of heredity, and the environment in the formation
of the phenotype. Pre-service teachers consider the issues of modification and mutational
variability, polyploidy, and distant hybridization. Pre-service teachers also analyze the
patterns of transmission and realization of genetic information. Pre-service teachers
examine the basics of breeding, genetic engineering, and methods of molecular genetic
analysis. Pre-service teachers who demonstrate competence can: analyze the types of
inheritance of traits; use genetic terms and conventions appropriately, contributing to an
understanding of the nature, process, and results of the study; apply in practice methods
of hybridological, cytological and population analysis to solve genetic problems for all
types of inheritance; design and conduct genetic experiments; process and analyze the
measurement results of quantitative features; distinguish the role of heredity and
variability in the evolution of life on the planet, the main provisions of the chromosomal
theory of heredity and the mechanism of inheritance of human diseases; distinguish the
causes and consequences of mutations for the vital activity of living organisms and the
evolution of life on the planet; combine the concepts of genetic processes in plants and
animals; perform calculations to determine the percentage of crossing between genes and
design genetic maps for genes; determine the genotypic structure of populations and the
frequency of alleles and genotypes by phenotypic frequencies in populations; distinguish




the types of heredity (nuclear — chromosomal and extra—nuclear - cytoplasmic) and their
causes; determine the influence of factors on the type of variability; make schemes of
crosses according to the form accepted in genetics; draw conclusions about the
importance of induced mutations in the selection of microorganisms, plants and animals;
apply the knowledge and methods of genetics to solve the problems of breeding
organisms; model and design an intraspecific crossing experiment.
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OBOTIOIUSIIBIK
namy

Bomamak Myramimaep Makpo - KOHE MHKPOIBOIONUSUIBIK JCHIEHIepae OpraHUKaIbIK
QJIEMHIH JIaMYyBIHBIH HETi3T1 3aHJBUIBIKTApbIH, CICIU(pUKAIUIHBIH CPCKIICTIKTEPiH,
TaOWFW CYPBINITATYIBIH dcep €Ty MeXaHm3MIepiH 3eprrerai. Kypc taburarra OOmBII
JKaTKaH TPOIECTepAl TYCIHAIpY YIIH OLTiM allyFa, COHJai-aK IoHApalIbIK JCHreiIe
OpPTYpJl JepeKTepii Tajjay AaFabUIapblH JaMbITyFa OafFbpITTayiFaH. Ky3bIpeTTimiKTI
MEHrepreH Ooamak MyraliMzep: Tipi TaOWFaTTarbl SBONOIMSUIBIK MPOIECTIH IMPOIeci
MEH MaHBI3IBUIBIFBIH CHIIATTANIBI, TEIArOTUKAIBIK KbI3METTEC J>KOHE MPAKTHKAIBIK
MocemeNiepAl  MIemyJe OCIMIIKTep MeH JKaHyapiiap eMipiHAeri SBOJIOIHSIIBIK
e3repicTepiH Heri3ri 3aHIBUTBIKTAphl MEH MEXaHM3MJEpi Typaisl OUTIMAI KOJTaHAMIbI;
OMOJOTHSNIBIK ~ JTYHHUETaHBIMIAFBl  OBONIOIFSUIBIK — HWASSHBIH  POJIH  HETi3Aeumi;
9KOXKYHenepe OONBIT >KaTKaH e3repicTepli TYCIHAIPY HaFdbUIapbIH  KOJIAHAJbI;
3BOJIIOLIUSIIBIK TEOPHS, JKEpJIEeri TIPUIUTIKTIH Haiaa 0oy Maceselepi OobIHINA Ka3ipri
FBUIBIMHM  OJICOMETTepAl 3epTTEiIl; TaHIaIFaH JOWEKCe3 CTWIIH KOJJaHA OTBIPHII,
nailaNaHbUTFaH  aKmaparT Ke3JepiHe cilTeMeniep[i KyKaTTal, IYypbIC pPaciMaeii;
OHMOJIOTHSUIBIK OOBEKTUIEPIl 3ePTTEyre 3aMaHayy dBOJIOIUIIBIK KO3KapacThl TAJICIICH/I;
KoCiOM KpI3METTE TAOWFH MPOIECTEP/l FRUIBIMU TYCIHAIPY JaFIbLIAPBIH KOJIAHA B,

OBOIIOIIOHHOE
YUICHHE

Bynymme yuutens u3y4aroT OCHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHS OPTaHUYECKOIO MHpa
HA Makpo- U MHKPOIBOJIOIMOHHOM YPOBHSX, OCOOCHHOCTH BHJI000pa30BaHMUS,
MeXaHU3Mbl JIEHCTBUS ecTecTBeHHOro oTdopa. Kypc HampasiieH Ha moiydeHHe 3HaHWH
Ui OOBACHEHMSI POUCXOMASAIINX B MPUPOAE MPOLECCOB, a TAK)KE HAa Pa3BUTHE HABBIKOB
aHaJlM3a Pa3NWYHBIX JaHHBIX Ha MEXANCUWIUIMHAPHOM YpOBHE. bynymme yumrens,
JEMOHCTPHUPYIOIUE KOMIIETEHTHOCTh, MOTYT: OIHCHIBATh MPOLECC ¥ 3HAYEHHE
9BOJIIOLMM B >KMBOW NMPHUPOJE; - NPUMEHATh 3HAHHS 00 OCHOBHBIX 3aKOHOMEPHOCTAX U
MEXaHM3MaxX »JBOJIIOLMOHHBIX M3MEHEHMH B JKM3HM PACTEHUWH U IKUBOTHBIX B
MEeJarorn4ecKoi EeATENbHOCTH U NP PEIIEHUH MPAKTHYECKUX 3a7a9; 000CHOBATh POIb
9BOJIIOLMOHHON MM B OHMOJIOTMYECKOM MHPOBO33PEHHH; HCIOIb30BATh HABBIKU
MHTEPIPETALMM  MPOUCXOMALIMX B OKOCHUCTEMAX HW3MEHEHHMH; JTOKyMEHTHUPOBATh,
MPaBWIBHO O(QOPMIISITE CCHUIKM HAa HCIOJIb30BaHHBIE HWCTOYHUKH HHQPOPMAIUN C
UCIOJb30BaHUEM BBIOPAHHOIO CTWJIS LIUTHPOBAHUS;, apryMEHTHPOBATH COBPEMEHHBIN
SBOJIIOLMOHHBIM TOAXOJ K H3YYEHHIO OHOJOTMYECKUX OOBEKTOB; IPHUMEHITH B
npoeCCUOHANBHOW  AEATENIFHOCTH YMEHHS HAy4YHOI'O OOBSICHEHHMS MPUPOAHBIX
IIPOLIECCOB.

Evolutionary
development

Pre-service teachers investigate the basic laws of the development of the organic world at
the macro- and microevolutionary levels, the features of speciation, and the mechanisms
of natural selection. During the course, pre-service teachers gain knowledge in explaining
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the processes occurring in nature, as well as develop their skills in analyzing various data
at an interdisciplinary level. Pre-service teachers who demonstrate competence can:
describe the process and significance of the evolutionary process in wildlife; apply
knowledge about the basic laws and mechanisms of evolutionary changes in the life of
plants and animals in pedagogical activity and in solving practical problems; substantiate
the role of the evolutionary idea in the biological worldview; use the skills of interpreting
changes occurring in ecosystems; document, correctly formalize links to the used sources
of information using the selected citation style; argue the modern evolutionary approach
to the study of biological objects; apply the skills of scientific explanation of natural
processes in professional activity.

Tipi ar3anapabia
CaJIBICTBIPMAJTBI
AHATOMMSICHI
KOHE
IBOJTIOLUSCHI

Bonamak myranmimaep YHUBIMHBIH 9pPTYpPJIi JICHTCHICPIHIAC — MaKPOMOJICKYJIaIaH JKaJIlbl
omoctepara nmeiin jxabailbl TaOMFATTBIH OEHIMIENY ©3repiCTEepiHiH TapuUXH IMPOIECiH
seprreiini. Kypc Tipi opraHusMaepAiH HETI3rl TYpJIEpiHiH  3BOIIOIUSCHIHBIH
CaJIBICTBIPMAJIBl aHATOMIUIBIK AQJICIICPIH 3epTTeyre OarpiTTanrad. Kypcra oMbIpTKabl
JKaHyapnapIblH ©€H JKOFapbl YHBIMAACTBIPBUIFAaH, 3€PTTENIeH JKOHE MAaHBI3IBI
9KOHOMMKAJIBIK MaHbI3bI 0ap OONFaHIBIKTAaH 3BOJIIOLMSCHIHA €PEKIIe Ha3ap ayAapbulaipl,
Ky3bIpeTTinikTi MeHrepren Oojamak MyFajgiMJiep: OpraniapAbl SMOPHOTEHE3CT] MIBIFY
Teri OOWBIHIIA KIKTEWi; OpPBIHIAIATHIH (QYHKIMsUIApbIHA OalIaHBICTBl OpraHaap
KYPBUIBIMBIHBIH €PEKILIENIKTePiH CaJIBICTRIPaabl, OpraH >XYHEeNepiHiH 3BOJIOLHACHIHBIH
HETi3rl  Ke3CHJIEPIH CHUIATTalapl; apoMopdo3, HIMOaJanTalMs KOHE JereHepanus
IBOJIIONMACHL  KE3CHJEPIHJEC OKIIaylaHajpl, MYIIenep KyHeci HBOJIOIHICHIHBIH
OeifiMeny CHUIATHIH TYCIHIIpei; Tipi ar3aiap SBOJIONUSACHIHBIH HETI3ri OarbITTapblH
Oemin kepceteni; OimiM Oepy MpOIECiHIE IBONIOIMSIBIK TEOPHUSHBIH Ka3ipri KaFaaibl
Typajbl OLTIMIII KOJIIaHAIbl; SBOJIOIUSIIBIK TEOPUSHBIH HET13r1 epekeIepiHiH Ma3MYHBIH
TYCIHAIpei; BOJIOIMIIBIK UTIMHIH €peKelepiH [oNeNnyey YIIiH FhUIBIMU JIepeKTepre
Tangay SKypriseni, mikipramac Mocenesnepi OOWBIHIIA €3 Ke3KapacTapblH KOPFaibl;
aNplHFaH OUMIMII Tipi aF3ajap/blH CalbICTBIPMANIBI AHATOMHSICHI MEH HBOIIOIHSCHI
OolibiHIIA OipiKTipeai; Tipl aF3amaplblH OpTYPJi TONTApPBHIH OJAPJABIH  KYHeli
OpHaNacyblH, (QUIOreHeTHKAJbIK OalIaHBICTAPBIH, SKOJOTHAICHI MEH OWOJOTHACHIH
€CKepe OTBIPBIN, CAIBICTBIPMAJIBl TaNJAy OAICTEpiH KOJJIaHAJbI;, OPBIHAATIATHIH
(GYHKIMSUIAPBIH ~ €CKepe  OTBHIPBIN,  OPTaHAapJbIH  aHATOMUSIIBIK-MOPQOIOTUSITBIK
KYPBUIBIMBIH TaJJIai/Ibl; 3€pTTEY HOTWIKENEPiH >KyHesemn, onapIblH CEeHIMAUIrT MeH
MaHBI3[BUIBIFBIH Oaraiaiiibl; SKCIIEPUMEHTTEP/] JKOoCHapIaipl )KaHe KYpriseni; 3epTrey
HOTIDKEJICPIH OHJCH Il )KOHE TaJl Al Ibl.

CpaBHuTenpHa
s aHaTOMUSA U
3BOJTIOLIHA
KUBBIX
OpraHU3MOB

Bynmymme yuuTens wu3ydaroT HCTOPHUYCCKHN TIPOIECC aTalnTHBHBIX IIPEoOpa3OBaHMIA
J)KUBOM TMPUPOJBI HA Pa3HBIX YPOBHSX OPraHU3alMd — OT MaKpPOMOJEKYJSIPHOTO 110
ouocdepsr B menoM. Kypc HampaBleH Ha HM3YYCHHE CPaBHHUTEIHHO-aHATOMHYECKUX
JIOKAa3aTeNbCTB BOIOIMM OCHOBHBIX THIIOB JKMUBBIX OpraHu3MoB. Oco0oe BHUMaHHUE B
Kypce  yHmensercs  JBOJIOIUU  IO3BOHOYHBIX  JKMBOTHBIX, Kak  HawOojee
BBICOKOOPTaHU30BAaHHOM, M3YYEHHOW W HUMECIOLIEH Ba)XHOE XO3SUCTBEHHOEC 3HAUYCHHE
rpynnsl.  Bynymme  yuwrens, AEMOHCTPUPYIONIME KOMIETEHTHOCTh, CIIOCOOHBI:




Kiaccu(UIMPOBaTh OpPTaHbl MO HMX MPOMCXOXKIEHHIO B SMOpHOreHes3e; CpaBHHBATh
0COOEHHOCTH CTPOEHHUSI OpraHOB B CBS3M C MX BBIIOJHSIEMbIMH (DYyHKUUSIMY;
XapaKTepU30BaTh OCHOBHBIE 3Talbl ABOJIOLUU CHUCTEM OPTraHOB; BBLAEISATH B 3Talax
3BOJIIOLIMU apoMop¢o3Hl, UAM0AJATITAllUN u JIereHepalny; OOBACHSTD
IIPUCIOCOOUTENBHBIM XapakTep 3BONIOLMU CUCTEM OpPraHoOB; BBIAEIATH OCHOBHBIE
HaIpaBJICHUS 3BOJIIOLMU JKUBBIX OPraHU3MOB; IPHUMEHSITh 3HAHUS 110 COBPEMEHHOMY
COCTOSIHMIO DBOJIIOLMOHHOM Teopur B 00pa3oBaTeNIbHOM Tpolecce; OOBSICHATDH
COJep)KaHUE OCHOBHBIX IIOJIOKEHUH SBOJIIOLMOHHON TeopuH; ° INPOBOAUTH aHAIU3
Hay4YHbIX JaHHBIX JJISl JIOKa3aTelbCTBA IIOJIOKCHUH 3BOJIIOLIMOHHOTO  YYEHHUS;
HWHTETPUPOBATH MOJIyYEHHBIE 3HAHUS 110 CPAaBHUTEIHHON aHATOMHUH U 3BOJIOIUH XKHUBBIX
OpPraHU3MOB; HCIIOJIb30BaTh METO/IbI CPAaBHUTEIHHOIO aHAIN3a PAa3INYHbBIX TPYII )KUBBIX
OpPTraHU3MOB, YUYMTBIBAas HX CHCTEMAaTH4YECKOE IOJIOKEHHE, (PUIOreHETHYECKHEe CBSI3H,
9KOJIOTHIO ¥ OHMOJIOTHIO; aHAJIM3UPOBATh aHATOMO-MOP(HOIOTHUECKOE CTPOCHUE OPTaHOB,
YUUTBIBas WX BBIMONHSEMbIC (DYHKIIUU; CUCTEMATH3UPOBATh PE3YJIbTAThl UCCICOBAHUIM,
OLIEHMBATh MX JOCTOBEPHOCTH U 3HAUUMOCTD; IUIAHUPOBAThH U IPOBOAUTH KCIIEPUMEHTHI;
00pabaThIBaTh M aHAJIM3UPOBATH PE3YJIbTATHI HCCIIECIOBAHUM

Comparative
anatomy and
evolution of
living organisms

Pre-service teachers explore the historical process of adaptive transformations of wildlife
at different levels of organization — from the macromolecular to the biosphere as a whole.
During the course, pre-service teachers analyze comparative anatomical evidence of the
evolution of the main types of living organisms. They also pay special attention to the
evolution of vertebrates as the most highly organized, studied and economically
important group. Learning outcomes Pre-service teachers who demonstrate competence
can: classify organs by their origin in embryogenesis; compare the features of the
structure of organs in connection with their functions performed; characterize the main
stages of the evolution of organ systems; distinguish aromorphoses, idioadaptation and
degeneration in the stages of evolution; understand the adaptive nature of the evolution of
organ systems; identify the main directions of the evolution of living organisms; apply
knowledge on the current state of evolutionary theory in the educational process;
understand the content of the main provisions of the evolutionary theory; analyze
scientific data to prove the provisions of the evolutionary doctrine; integrate the acquired
knowledge on comparative anatomy and evolution of living organisms; use methods of
comparative analysis of various groups of living organisms, considering their systematic
position, phylogenetic relationships, ecology and biology; analyze the anatomical and
morphological structure of organs, considering their functions; systematize research
results, evaluate their reliability and significance; plan and conduct experiments, and
process and analyze research results.
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Opnutonorus

Bonamak MmyranimMaep KypiabIKTaFbl OMBIPTKAJIBI JKaHyapiapIblH €H KOl TOOBI PEeTiHAE KYC
KJIachl, OJIApIBIH KYPBUIBIMBI, YHBIMAACTHIPBUTYHI, XKYiieJIey NMPHHIMNTEp] KoHEe Taburu
OuoneHo3napaarel pejii Typaibl TyciHikrepre ue. OpHuTOo(hayHaHBIH, CHPEK Ke3[AeceTiH
XKOHE KOpFaJlaThIH TYPJEPIiH OMOaTyaHTYpIiIiriH 3eprreiini. Ky3ppeTTinirin kepceTeTin
OonamaK MyFasliMZiep: JalalblK JKOHE 3epTXaHaJbIK JKarJainapia KycTapAbl aHBIKTay
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JAFIbIIAPBIH MEHIEpyTe; 3epTTENICTIH caiajga 3epPTTey >KOHE INMPAKTHUKAIBIK YKYMBICTBIH
HETi3r1 Tocuizepi MeH SIiCTepiH KOJAaHyFa; 3KOXKYHelepAeri KyCTapAblH PeJiH, OHBIH
IIHAE TYKBIMIAPIBIH TapaTybIHIAFbl, JKOHIIKTED CaHbIH OaKbUIayJaFbl *oHE Oacka
(hyHKIUsITapaFbl MAHBI3IBLUTBIFBIH TYCIHJIIPYTE, COHJIal-aK aHTPOIIOTEHAIK (haKTOPIIapabIH
KyCTap MOIMYJIANHUSICHIHA 9cepiH Oaranayra KabileTTi.

OpnuToNOrUs

Bynymme yuurens UMEIOT TIpeACTaBIeHUsT O Kiacce lltmmbl kak Hambomee
MHOTOYHCJICHHOW TpYIIE Ha3eMHBIX TIO3BOHOYHBIX JKUBOTHBIX, OCOOEHHOCTAX WX
CTPOCHUS, OpraHU3aluH, NPUHIUNAX CUCTEMAaTHKH M PONHM B MPUPOAHBIX OHOICHO3aX.
Nzywaror OmopazHooOpaszne opHUTOGMAYHBI, PEAKHUX M OXpaHSEMBIX BHAOB. bymymme
YUUTECIA, ACMOHCTPUPYIOLINEC KOMIICTCHTHOCTb, CHOCO6HI>I: BJIaaACTh HaBbIKaAMH
OIMpEACICHUA NITHL B ITOJICBLIX U naGopaTopHHx YCIIOBHAX; MPUMCHATHL OCHOBHBIC MCTObL
U TIPHEMBI HCCIIEIOBATEIBCKOM U IIPAKTUYECKOI paboThl B H3ydaeMol 00acT; 00ObSICHATH
POJIb NTHI B 3KOCHCTEMaXx, BKIIOYAs MX 3HAYCHHE B PACHPOCTPAHEHHU CEMSH, KOHTPOJIE
YHUCJICHHOCTH HACEKOMBIX M JPYrHX (YHKUWH, a TakKe OLECHUBATh BIMSIHHE
AHTPOIIOTCHHBIX (h)aKTOPOB HA TTOIYJISIIMHU MITHIL.

Ornithology

Future teachers have ideas about the class of Birds as the most numerous group of
terrestrial vertebrates, the features of their structure, organization, principles of systematics
and their role in natural biocenoses. They study the biodiversity of avifauna, rare and
protected species. Future teachers who demonstrate competence are able to: master the
skills of identifying birds in the field and laboratory; apply basic research and practical
methods and techniques in the field under study; explain the role of birds in ecosystems,
including their importance in seed distribution, insect population control and other
functions, as well as assess the impact of anthropogenic factors on bird populations.
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Arprosiorus

Bonamrak myranimzaep cy 3koxyHenepiHiH TpoPUKAIBIK MTUPAMHUIACHIHBIH HET131H/e TYpFaH
OanapIpIapaslH TOMEHTT POTOTPOQTH OpraHU3MAEPIHIH dJIeMi Typaibl TYCiHIKKe ne. by
Kypc DPoTOTpo()THl MHMKPOOPraHM3MAEPIIH SBOJIOLMACHL, IUIAHETaja TIPIIUIK €Ty
XKaraainapsl O0NFaH Ke3/e JaMybl MYMKiH OarbITTap Typalibl HACSIapAbIH HEeTi31H Kaja bl
KysbIpeTTimikti  KepceTeTiH Ooyamiak Myraimimuep: OanmsIpiapblH — MPaKTHKAIBIK
MaHBI3JBUIBIFBIH ~ Olyre; e€H Kem  TapajfaH OaniblpiapAbl  aHBIKTad  aiyra,
MHUKPOCKOIIMSUIAY, YaKbITIIa NpenaparTtapibl AadblHAAY XOHE TYPAKThl Ipenaparrapibl
KOJIJIaHy JIaFabUIapblH JKETUIAIPYTe; jKacyllaiapAblH, TIHACPIIH 3BOJIOIHUICHIH, €KENT]
OpraHu3MJIep DBOJIONUSCHIHBIH, OHOXMMHUSUIBIK JKOHE MOP(OJIOTHSIIBIK  OaFbITTaphiH
TaJlgayra; eciMAIKTEep oJIeMiHiH opTYpii TONTAapBIHBIH JKyienepiH Oaramayra, oJapIblH
apTHIKIIBUIBIKTAPBl MEH KEMIIUIIKTEPiH Kopyre KaOiJIeTTi.

Anpromorust

Bynymme yuntens uMeIOT MpelNCcTaBI€HHE O MHUpPE HU3MUX (OTOTPOPHBIX OPraHU3MOB
BOJIOpOCJIEH, KOTOPbIE CTOST B OCHOBaHMU TPOQUUECKOW MUPaMUIbl BOAHBIX SKOCHCTEM.
JaHHBId Kypc 3aKiaAblBaeT OCHOBY NpEACTaBICHHH 00 3BONIOUUH (QOTOTPOQPHBIX
MHUKpPOOPTaHU3MOB, BO3MOXXHBIX HAIpPAaBICHHUSIX, KOTOPhIE MOTJIH Obl pa3BUBATHCS IPHU
HAIMYUM Ha IJIaHeTe YCIOBUHM oOuTanusa.  byaymme yuwrens, OeMOHCTPUPYIOIIUE
KOMIIETEHTHOCTb, CIIOCOOHBI:  3HAaTh MPAaKTUUYECKOE 3HAYCHHWE BOIOPOCIEH; YMETh
OTIpeIeIsATh HamboJiee pacmpOCTPAHEHHBIE BOJOPOCIH; COBEPIICHCTBOBATH HABBIKU
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MHKPOCKOMNMUPOBAHUA, [MPUTIOTOBJIICHUA BpPCMCHHLIX IMpC€HapaToB MW HCIIOJIb30BaHHUA
IOCTOAHHBIX IIPE€IapaToB; aHAJIU3UPOBATH O3BOJIOLMHIO KIJIIETOK, TKaHefI, OHMOXUMUYCCKHUE H
MOpq)OJ'IOFI/IquKI/IC HalpaBJICHHUA 3BOJIOIUA IlpeBHeI‘/'IHII/IX OpraHu3MoB; OLCHHBATH
CHUCTCMbI PA3HBIX I'PYIII PACTUTCIILHOI'O MUPaA, BUACTH UX NPECUMYIIECTBA U HEAOCTATKHU.

Algology

Future teachers have an idea of the world of lower phototrophic organisms of algae, which
are at the base of the trophic pyramid of aquatic ecosystems. This course lays the
foundation for understanding the evolution of phototrophic microorganisms and possible
directions that could develop if there were living conditions on the planet. Future teachers
who demonstrate competence are able to: know the practical significance of algae; be able
to identify the most common algae; improve skills in microscopy, preparation of temporary
preparations and use of permanent preparations; analyze the evolution of cells, tissues,
biochemical and morphological directions of the evolution of ancient organisms; evaluate
systems of different groups of the plant world, see their advantages and disadvantages.

banasipnap
SKOJIOTUSICHI

Bonamrak myranimzaep apTypi Cy KoHE JKep dIKOXKYHenepinae 0anapIpaapblH TapaTybIHbIH
OHMOJIOTHSUTBIK, €PEKIICTIKTEPIH, KYHET SPTYPILTITiH KOHE SKOIOTHUSIIBIK 3aHABLUTBIKTAPBIH
seprreiiai.  Kypc  OapbichiHma — OanmabipiapislH  MOP(OIOrHsChl,  (U3UOJOTHUSICHI,
PENPOIYKTUBTI epeKIeNikTepi, OeHimMaeny MexaHu3mIepi, onapbIH dKOXKYHeneperi pe,
OMoaNyaHTYpIIIIri, COHJAN-aK WHIWKATOPJBIK 3epTTeyjep MeH OWOWHIAMKAIIHSIAFbI
MaHBI3bI KapacThIPbUIAAbL. banapipiap KaysIMIacTBIFBIHA aHTPONIOT€H/TIK dCepi )KOHE TYIIBI
Cy MEH TEHi3 (UIOpachlH KOpray MacelejepiHe epeKile Hazap ayaapbuiajbl. Ky3biperti
KOpCeTeTiH OoJaliaK MYFalmiMIep: albrOdKOJOTHIIBIK 3€pPTTeY OIICTepiH KOJJIaHyFa,
OangpIpiapasl OMOMHIMKATOpJIAp pETiHIEe TaijalaHa OTBIPBIT Cy alIbIHIAPBIHBIH
SKOJIOTHSJIBIK, Kal-KYHIH Taijiayfra; SKOJOTHSJIBIK ©3repiCTepAiH calljapblH Taliaay >KOHE
Oomkay, OKONOTHSJIBIK MOJCHHET TeH JKayalKepIIUINKTI JaMBITYy JIaFJbUIapbIH
KaJBINTACTBIPYFa; MEKTeN OWOoJorHi KypehlHAa Oajablpyiap Typajbl MaTepuangapabl
FBUIBIMH HETi3JIeN JKOHE CayaTThl YCBIHYFa, DKOJOTHSIIBIK OarbITTarbl cabakrap MeH
CBHIHBINITAH THIC iC-MApaliappl JKOCHapiayFa; dOKOJOTHSIBIK IKCIIEPUMEHTTEP KYPri3y,
OMOJIOTHSUIBIK JIepeKTep/l JKWHAY J>KOHE eHAeyre, FhUIBIMH xabapjamanap MEH LIarblH
xo0aapapl TaiiplHIayFa KaOlIeTTi.

DKonorus
BOJIOpOCIIEH

Bynymue  yumtenss um3ydaroT  Ouonormueckrme  OCOOEHHOCTH,  CHCTEMAaTHYECKOe
pazHooOpa3ue ¥ DKOJOTHYECKHE 3aKOHOMEPHOCTH PACIpPOCTPAHEHUs BOJOpOCIeH B
pPa3NMYHBIX BOJHBIX M Ha3eMHBIX JKOcCHCTeMax. B paMkax Kypca paccMaTpUBArOTCS
Mopdosorus, GU3NOIOrHs, PEPOIYKTHBHBIE OCOOCHHOCTH, aJalTallMOHHBIC MEXaHHU3MbI
BOJOpOCIIEH, HMX pOIb B DJKOCHCTEMax, OMOpa3HOOOpasuM, a TaKKe 3HAuYeHHE B
WHAWKAaTOPHBIX HCCIEAOBaHMAX UM OuomHmukamuu. Oco0oe BHUMaHHE YACTSIETCS
AQHTPOIIOTEHHOMY BO3JICHCTBMIO Ha BOJOPOCIEBBIE COOOILIECTBA W BOMPOCAM OXPaHbI
TIPECHOBOTHON M MOPCKOH (hIIOPHL.

Byaymue yuuTens, AEMOHCTPUPYIOIIHE KOMIIETEHTHOCTb, CIIOCOOHBI:  HPUMEHSTH
METOZABI aJbrOIKOJIOTHUECKIX HCCICIOBAHUM, aHATM3UPOBATh HKOJOTHYECKOE COCTOSIHHE
BOJIOEMOB C HMCHOJIb30BAaHHEM BOAOPOCIEH Kak OMOMHIMKATOPOB; (OPMHPOBATH YMEHHS




aHaJIM3a W MPOTHO3a TOCICACTBUI 3KOJOTHUCSCKUX U3MEHCHHI, Pa3BUTHE 3KOJOTHUSCKOM
KyJbTYpbl W OTBETCTBEHHOCTH;  TI'PaMOTHO M HAay4YHO OOOCHOBAaHHO MPEACTaBIATh
MaTepuajgbl O BOJOPOCISIX B IIKOJBHOM Kypce OHOJIOTHH, IUIAHHPOBATH YPOKH U
BHEKJIACCHBIE MEPOIPHATUS SKOJIOTMUYSCKOW HANpaBICHHOCTH;,  pPa3BUBaTh HAaBBIKH
MIPOBEACHUS DSKOJOTHYCCKUX OKCIEPUMEHTOB, cbopa W 00pabOTKH OHOIOTHYECKHUX
JIAHHBIX, TOJITOTOBKU HAYYHBIX COOOIICHUI 1 MHHU-TIPOEKTOB.

Ecology of
Algae

Future teachers study the biological features, systematic diversity, and ecological patterns of
algae distribution in various aquatic and terrestrial ecosystems. The course examines the
morphology, physiology, reproductive characteristics, adaptive mechanisms of algae, their
role in ecosystems, biodiversity, as well as their importance in indicator research and
bioindication. Special attention is paid to the anthropogenic impact on algal communities
and the protection of freshwater and marine flora. Future teachers who demonstrate
competence are able to: apply methods of algoecological research, analyze the ecological
state of reservoirs using algae as bioindicators; develop skills in analyzing and predicting
the effects of environmental changes, developing ecological culture and responsibility;
competently and scientifically present materials about algae in a school biology course, plan
lessons and extracurricular activities of an ecological orientation; develop skills in
conducting environmental experiments, collecting and processing biological data, preparing
scientific reports and mini-projects.
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OHTOMOJIOTH
sFa Kipicre

Bomamak wmyfamiMaep OpTYpPIUNriH, KYPBUIBIMBIH, OWOJOTHSCHIH, MiHE3-KYJIKBI MEH
TaOUFaTTaFbl JKOHE ajaM OMIpIHACTl IKOHAIKTepPAiH peiiiH 3eprreiai. Onmapabiy
MOp(}oIOTHsACHIHA, aHATOMHSCHIHA, (PU3NOJIOTHACHIHA, OMIPIIK IHUKIAEPIHE, IKOIOTHSIIBIK
epeKIIeNIiKTepiHe  JKOHE  arpoleHO3Jap/arbl, TaOWFH OKOHE ypOaHW3alUMsUIaHFaH
IKOXKYHeNep/ieri MaHbI3ABUIBIFBIHA ePEKIIe Ha3ap ayaapbliajbl. Ky3bIpeTTiniKTI KepceTeTiH
Ooamiak MyFamiMJep: )KOHIIKTEP/IiH HETi3T1 TONTapbl MEH TONTAPLIH TAHYFa; 3€PTXaHAIBIK
JKOHE JaNayblk cabakTapAbl JKocmapiay »KoHE OTKi3yre; SHTOMOJOTHSUIBIK Oinmimai
IKOJIOTHSIIBIK JKOHE OWOJNOTHSIBIK OimiMre OIpiKTipy oAiCTepiH MeHrepyre; KOHIIKTEp
TOMYJISIIUSACHIHA aJJAMHBIH apalacybIHbIH CAJIapbIH TYCiHYTre (MBICalbl, MECTHIUATEP/I
nraMazaH ThIC TaijanaHy); SHTOMOJOTHSUIBIK JEpeKTepAl JKWHAyFa, TajjayFa >KoHE
TYciHAipyre; Oakpuiaynap >KYpri3yre, >KWHAKTap[bl, FHUIBIMH CHIATTaMasapibl JKOHE
JIeTePMHHAHTTapMEH XKYMBIC JKacayra KabijeTTi.

Bsenenne B
SHTOMOJIOTH
0]

Byaymue yuutens m3y4daroT MHOroooOpasue, CTpoeHHe, OWOJIOTHIO, TOBEACHHWE W POJIb
HACEKOMBIX B MIPUPOJE U XKHU3HM yesioBeka. Oco0oe BHUMaHKE yAENIeTcsl UX MOp(OJIOTHHY,
aHaTOMMHH, q)HSI/IOJ'IOFI/H/I, JKHU3HCHHBIM ITUKJIaM, 3KOJIOTHYCCKHUM 0COOEHHOCTSM U 3HAYEHHUIO
B arporeHo3ax, HNPUPOAHBIX M ypOaHM3MPOBAHHBIX HIKOCHCTeMax. bymaymue ydmTens,
JEMOHCTPHUPYIOLINE KOMIETEHTHOCTb, CIIOCOOHBI:  pPacro3HaBaTh OCHOBHBIC OTPSABI U
TPYNIbl HACEKOMBIX; IUIAHUPOBATH M TMPOBOAUTH JaOOpaTOpHBIC W TOJIEBBIC 3aHSTHUS;
BIJE€Th METOAAMH HHTETPALMH HYHTOMOJOTHYECKMX 3HAHHMH B HKOJOTHUECKOE W
Ounonornueckoe 0Opa3oBaHWE; IMOHMMATh IOCJICACTBHS BMEIIATENHCTBA YEIOBEKA B
MOMYJISIMY HACEKOMBIX (HampuMep, Ype3MEepHOE HCIONb30BaHUE MECTUIMIOB); COOMPATS,
AQHAIM3MPOBATh W MHTEPHPETHPOBATH  YHTOMOJIOTHYECKHE  JIAHHBIC,  MPOBOJIUTH
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Ha6J'IIOI[CHI/I$I, COCTaBJICHU KOJ'IJ'IGKHI/Iﬁ, Hay4YHbIX OIMCaHUN U pa60TI)I C OIIpPCACINTCIISIMU.

Introduction
to
Entomology

Future teachers study the diversity, structure, biology, behavior, and role of insects in
nature and human life. Special attention is paid to their morphology, anatomy, physiology,
life cycles, ecological features and importance in agrocenoses, natural and urbanized
ecosystems. Future teachers who demonstrate competence are able to: recognize the main
orders and groups of insects; plan and conduct laboratory and field classes; master methods
for integrating entomological knowledge into environmental and biological education;
understand the consequences of human intervention in insect populations (for example,
excessive use of pesticides); collect, analyze and interpret entomological data; conduct
observations, compiling collections, scientific descriptions, and working with determinants.

I'enemuHTON
OrHust

Bonamak wmyramimaep mapaswrTik KypTTap (TEIBMHHTTEpP), ONAPABIH MOP(OIOTHSCHL,
(bM3HONOTHACKH, OMIPIIK UKJIAEPi, UECIHIH OPTaHW3MIEPIMEH ©3apa OPEKEeTTeCyi JKoHE
ONapAbIH aJaM, >KaHyapiap »XOHE JKOXKyHelep YIIiH MaHBI3BI Typajbl TYCIHIKKE He.
Ky3bIpeTTimiKkTi KepceTeTiH OoJyaliak MyFaiaimaep: OHOJOTHSUIBIK JKOHE MEIUITMHAIIBIK
FBUTBIMIApAAFsl TEIbMUHTTEPAIH POIiH TYCIHyre; TeIbMHHTTEPHl XUHAY, OEKiTy KoHE
MUKPOCKOIIMSUIBIK ~ 3€pPTTeY  OAICTEpiH  KOJJaHyFa; TeJIbMHUHTOJNOTHS  OOHBIHINIA
MaTepHaiap/ibl MEKTeN OMOJIOTHsI KypchlHA OIpIKTIpY SAicTepiH MEHIrepyre; CaHUTapIIbIK
MOJICHUETTIH  MAaHBI3JBUIBIFBIH  JKOHE TEIBMHHTO3IBIH  QJJIbIH  alyAbl  TYCIHYTE;
napasuTTepAiH JKaHyapiap MOMYJSIHUACHl MEH aJaM JCHCAyJbIFbIHA OCEpIH TYCIHYTE;
TeIBMUHTTED TYpalbl MaTepHalIbl KON KETIMAlI KOHE FhUIBIMH HETI3/IeNTeH Typre
KYpBUIBIMJIayFa JKOHE YCHIHYFa; OWOJIOTHSIHBI OKBITY/A MOHAPANBIK TACUIAI KOJAaHyFa
KaOUIeTTI.

I'eapMunTON
orus

Bynyumme yunrens uMeOT MpeACTaBlIE€HHE O Mapa3UTHYECKUX YepBsAX (TeIbMUHTOB), UX
Mopdomnoruy, (U3NOIOTHH, )KU3HEHHBIX [UKIIAaX, B3aUMOACHCTBIH C OPTaHU3MaMH XO035eB
A UX 3HAYCHUM M 4YeJIOBEKA, JKUBOTHBIX MU OKOCHUCTEM. Bynymmue yuurens,
JEMOHCTPHUPYIOIINE KOMIETEHTHOCTh, CHOCOOHBI: IIOHMMAaTh pOJIb TEIbMHHTOB B
OMOJIOTHYECKNX M MENWIMHCKUX HayKaxX; MPHUMEHSATh METOAbl cOopa, (HUKCANH |
MHKPOCKOIIMYECKOTO HCCIEAOBAHUS TIEIIBMUHTOB;  BIAJETh METOAAMM HWHTETpaluu
MaTEepHaJOB MO TEIbMUHTOJIOTHH B IIKOJBHBIA Kypc OMOJIOTMHM;  OCO3HaBaTh 3HAYCHHE
CaHHUTAPHOU KYJLTYPHI ¥ MPOMUIAKTUKY TEIbMUHTO30B; IIOHUMATh BIUSHHUE Mapa3uTOB Ha
MONYJIALIMA JKMBOTHBIX M 3J0pPOBbE YEJIOBEKA; CTPYKTypHpPOBaTbh U MPEINOJHOCUTH
MaTepual O IeJIbMUHTaxX B JOCTYHNHOH M HaydyHO 0OOCHOBaHHOW (hopMe; HCIOIb30BATh
MEXAUCIUTUTMHAPHBIIN MOAX0/ IPY MPENnoJaBaHNUN OHOJIOTHH.

Helmintholo
gy

Future teachers have an understanding of parasitic worms (helminths), their morphology,
physiology, life cycles, interaction with host organisms, and their importance to humans,
animals, and ecosystems. Future teachers who demonstrate competence are able to:
understand the role of helminths in biological and medical sciences; apply methods for
collecting, fixing and microscopically examining helminths; master methods for integrating
helminthology materials into a school biology course; understand the importance of




sanitary culture and helminthiasis prevention; understand the impact of parasites on animal
populations and human health; structure and present the material about helminths in an
accessible and scientifically sound form; to use an interdisciplinary approach in teaching
biology.

Tepuonorus

bonmamak Myramimzuep Kepaeri OMBIPTKaJIbl KaHyapiapAblH MaHBI3ABl YIKEH TOOBI
CYTKOPEKTUIEp KIAachl Typajibl, OJapAblH aHATOMHSIBIK KYPBUIBIMBIHBIH €pEKIIeTIKTepi,
YUBIMAACTBIPBUTYBI, CHCTEMaTHKa TNPHHLUUNTEP] >KOHEe TaOuru OMOLEHO3JapAarbl peli
Typansl TyciHikTepre ue. CYTKOpEKTUIEpIiH, CHpPEK Ke3[ECeTiH JKOHE KOpFalaThiH
TYpAEpAiH OWoanmyaHTYphimiriH 3eprreiimi. Ky3bIpeTTinmirin kepceTeTiH Oonammak
MYFalliMAep: JalalblK J>KOHE 3epTXaHajblK >Karmailiapja CYTKOPEKTIEepHi aHBIKTay
JarabUIapblH MEHTepyTe; 3epTTENIeTiH cajajga 3epTTey JKOHE NPaKTHKAIBIK YKYMBICTHIH
HETi3r1 oJicTepi MEH ToCUIAepiH KONAAaHyFa; CYTKOPEKTUIEpIiH SKOXYHeIepAeri peliH,
OHBIH iIIiH/E TYKBIMAAPAbIH TapalybIHAAFbl, OCIMIIKTEP MEH 0acka jKaHyapiIapAblH CaHBIH
OakplIayJarbl MaHBI3ABUIBIFBIH TYCIHIIPYT€, COHJal-aK CYTKOPEKTLICp MOMyJISIHsIChIHA
AHTPONOTEeHIK (haKTOpIapAbIH ocepiH OaraayFra KabiJeTTi.

Tepuonorus

Bynymue yuurtenss HMEIOT NPEACTABICHHS O Kiacce MIIEKONMUTAIOIINX KaK Ba)KHOU
MHOTOYHUCJICHHOW TpPYIIIIe HA3eMHBIX IIO3BOHOYHBIX JKUBOTHBIX, OCOOCHHOCTSX WX
AHATOMHYECKOTO CTPOEHUS, OpPTaHU3AINH, IPUHIIAIIAX CUCTEMATHKH U POJIU B TIPUPOTHBIX
omorieHo3ax. M3ydator OMOpasHOOOpa3we MIIEKONHTAIONINX, PEAKHX H OXpaHIeMbIX
BUIOB. byaymme yuwrens, IeMOHCTPHPYIOIINE KOMIETEHTHOCTh, CIIOCOOHBI: BIaJIETh
HaBbIKAMHU OINpPEACICHHUS MIICKOIUTAOMINX B TOJEBBIX W J1a0OPATOPHBIX YCJIOBHSX;
MIPUMEHATH OCHOBHBIE METOJBI M MPHUEMBI HCCIeI0BATENFCKON U MIPAKTHYECKOW paboThI B
n3y4aeMoil 001acTv; OOBSCHATH POIb MIEKOMMTAIONINX B IKOCHCTEMaX, BKIFOUYAs WX
3HAUYCHHE B PACIPOCTPAHEHUH CEMSH, KOHTPOJE YHCICHHOCTH PACTCHHM W APyTHUX
JKUBOTHBIX, @ TaKXe OIICHUBATh BJIMSIHHE AHTPOIOTEHHBIX (HAaKTOPOB Ha TMOIMYJIAIUN
MJICKOITUTAIOIIUX.

Therology

Future teachers have ideas about the class of mammals as an important numerous group of
terrestrial vertebrates, the features of their anatomical structure, organization, principles of
systematics and their role in natural biocenoses. They study the biodiversity of mammals,
rare and protected species. Future teachers who demonstrate competence are able to: master
the skills of identifying mammals in the field and laboratory; apply basic research and
practical methods in the field; explain the role of mammals in ecosystems, including their
importance in seed distribution, control of the number of plants and other animals, as well
as assess the impact of anthropogenic factors on mammalian populations.
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Kopiiaran opra
XUMUSICHI

by kypc XeprumkTi xoHe kahaHABIK ayKbIMIArkl KOpIIaFraH OpTa XUMHSICHIHBIH HET13Ti
KarugaTTapbl Typanbl OLTIMII KaiablTacTeIpaibl. bonamaxk myramimaep ¢u3uka, XUMHS,
XKep Typanbl FBUIBIM >KoHE OMONOTHS calachlHAArbl OiLMiMIEpiH MaijanaHa OTBIPHII,
KOpIIIaFraH opTana OOJBIT JKaTKaH YIepicTepi FRUIBIMHU HeTi3aevmi. bonammak myrammaep
atMocdepana, ruzapochepasa KoOHE TONBIPAKTAa JlACTAyIIbl 3aTTapIblH KATBICYBIMEH
OonaThlH (U3UKAJIBIK KOHE XUMHSJIBIK YIEpiCTepAl Tanaay oficTepiH KoimaHansel. Kypc
OoJamaK MyFaliMIEpaiH 63 MeNiMIepi MEH OpeKeTTepl YIIiH KayanKepHIUTIKTI Ce3iHy
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YIIiH a3aMaTThIK YCTaHBIMBIH KaJIBIMTACTHIPYFa BIKNAN eTefdi. Ky3bIpeTTiniKTi MeHrepreH
Ooramak MyFaliMzep: KOpIIaFaH OpTa XUMHUSCBIHBIH HETi3T1 KaFuAaTTaphl Typaibl TYCIHIK
KaJBINTACTHIPabl; ©3 MHICHIMIepi MEH ic-opeKeTTepi YIIIH ©3iHiH aJaMIepLIUliK KoHe
a3aMaTThIK YCTaHBIMBIH KAJIBINITACTHIPAbI, KOPILIaFaH OpTana OOJBII jKaTKaH yAepicTtepai
FBUIBIMA HeTi3Aey YmiiH ¢msuka, xumus, JKep Typaimsl FUIBIMAAp JKoHE OHOJIOTHS
cajaceIHIAFel OUTIMAEpIH KOJIaHaAbl; KOpIIaraH OpTa OOBEKTIAEPIHIErl aHTPOITOTCHIIIK
e3repicTepi Oaranaibl.

Xumus
OKpY>Karolen
cpenbl

Hanneiii Kypc ¢popMupyet 3HaHHsI 00 OCHOBHBIX MPUHIHIIAX XUMUHU OKPYKAIOIIEH Cpebl B
JOKAIBHBIX W TIIO0ANBHBIX MacmTabax. bynymue yunrens maioT HaydHble 0OOCHOBAaHUS
MPOLIECCOB, MPOUCXOIAIINX B OKpPYXKAIOIIEH cpelie, UCIONb3Ysl 3HaHHUs B 001acTu (usuky,
XUMUH, HAYK O 3emie u 6I/IOHOFI/II/I. EYZ[YHII/IC YUuTeid NpUMCHAIOT MCTOAbI aHalu3a
(M3UKO-XMMHUYECKHX IPOLECCOB, MPOTEKAMONINE C YYacTHEM 3arpsi3HSAIOMINX BEIIECTB B
atmoctepe, ruapocdepe u mouse. Kypc cmocobcTByeT (OpMHUPOBAHUIO Tpa)kTaHCKOH
MO3ULMU O0YYAIOUINXCSl Il OCO3HAHMSI OTBETCTBEHHOCTH 33 CBOM PEICHHS W JCHCTBHSL.
Bynymme  yuurens, JEeMOHCTPUpYIOIIME KOMIIETEHTHOCTb, MOTYT: (OpPMHPOBAThH
NOHMMAaHWE OCHOBHBIX IPHUHIMIOB XHMHH OKpYy’Kaomed cpeasl; (GopMHpoOBaTh
COOCTBEHHYIO HPABCTBEHHYIO M TPKIAHCKYIO TMO3MIIMIO 32 CBOM PELICHUS M TOCTYIIKH;
MPUMEHSTh 3HAHHUS B 00JIACTH (U3UKHU, XMMHUH, HAYK 0 3emiie U OMOJIOTHH JJIsl HAyYHOTO
00OCHOBaHUS TIPOIIECCOB, IPOHMCXOMAIIMX B OKPYXKAIOIIEH cpeae; JaBaTh OLEHKY
AQHTPOIIOTEHHOTO U3MEHEHUsI 00 BEKTOB OKPYKAIOLICH Cpebl

Environmental
Chemistry

During the course, pre-service teachers build their knowledge about the basic principles of
environmental chemistry on a local and global scale. Pre-service teachers give scientific
substantiations of the processes occurring in the environment using knowledge in the field
of physics, chemistry, Earth sciences and biology. They also apply methods of analysis of
physico-chemical processes involving pollutants in the atmosphere, hydrosphere, and soil.
During the course, pre-service teachers develop their civic position to realize the
responsibility of their decisions and actions. Pre-service teachers demonstrating
competence can: form an understanding of the basic principles of environmental chemistry;
form their own moral and civic position for their decisions and actions; apply knowledge in
the field of physics, chemistry, Earth sciences and biology for scientific substantiation of
processes occurring in the environment; assess anthropogenic changes in environmental
objects.

beitopranukanst
K  XHMHUSHBIH
TEOPUSIIBIK
Herizaepi

Kypc cryaenTTepniH XMMHUSHBIH HETi3r1 TYCIHIKTEPI MEH 3aHIaphl, aTOMBIK-MOJIEKYIaIbIK
UTIMHIH, HETri3/1epi, 3aTThIH KYPBUIBIMBI, IEPUOJTHIK 3aH, XUMHSIIBIK OalIaHbIC, XUMUSITBIK
MIPOTIECTIH 3aHABUIBIKTAPEI, CPITIHAUIEP TYpalbl LTIMIECD, JICKTPOIHT EPiTIHAUIepIHACTI
METa0ONMHMKANBIK PeaKUusap, TOTHIFY-TOTBIKCHI3JaHy peakusIapbl Typajbl OiTiMaepiH
KaJbINTaCThIpanpl. bonamak MyfraliMaep XUMESUIBIK TEPMOAMHAMHKA HETi3/epiH,
XUMUSIIBIK PEaKIUsUIapAbl CHIIATTAYAbIH KHHETHKAIBIK HETi3IEpiH, OoNapAbl KeAeIaeTy
omicTepl MEH MEXaHU3MJIEPiH, XUMHUSIIBIK TENe-TEHIIK Typajbl LTIMII KOHE OHBIH OPBIH
aybICTBIPDY  TOCUIAEPiH,  €pITIHALIEp  TEOPUACHIHBIH  HETI3AEpiH,  AJIEKTPOXHMUS
JIEMEHTTEpiH YHpeHei. ¥ChIHBUIFAaH KypC TEOPHUSUIBIK JKaFbIHAH J1d, HAKTHI JKarblHaH 14




ToXipuOere OarbITTalIFaH.: OapIBIK YFRIMAAD, 3aHIap MEH TEOpHUsUIap, COHAN-aK MaHBI3bI
mporiecTep, 3aTTap MEH MaTepualiap OJIApJbIH MPaKTHKAIBIK MAaHBI3JBUIBIFGI, 3aTTap.Ibl
KYHJCNIKTI eMipe KOJJaHy >KOHE OJapAblH Tipi >KOHE >KaHCBI3 TaOWFaTTarbl peli
TYpFBICHIHAH Oepineni. Ky3bIpeTTimikTi MeHrepren Oonamak MyFamiMIep: XUMHSIIBIK
MIPOLIECTEPAIH MYMKIHIIKTEpiH OOJDKANABI, Cyibl epiTiHainepae OOMaThIH peaKIrsIapabl
KIKTEHIl; KaUTBIMABI peaknusuIapAbl KYPri3y[iH OHTAWIBl MIAPTTapbIH YCBHIHAIGI,
3aTTapAblH TEPMOJIMHAMUKANBIK, TOTBIFY TOTBHIKCHI3IaHy OCJICEHIIIIrH CaIbICTBIPAIBL;
aFaH TEOPHWSUIBIK OUTIMIEpiH, I1CKEpNIKTEpiH, IaFIbUIAPBIH ©31HIH I1eIarOTHKAJIBIK
KBI3METIHAET] JKalmbl FHUIBIMH JKOHE apHalbl TMOHAEPMEH OaillaHBICTHIPANbI; KociOu
MIHICTTEPAI IIeNly Ke3iHJAe aJifaH OUTIMIEpiH, ICKepIIKTEepiH, MJaFabuiapbl MeEH
KY3bIpETTEpiH JKYHeJeWai; 3epTTey MAarAbUIapblH KAJIBINTACTHIPY YLIIH 3aTTap MeEH
KOCBUIBICTApJbl XMMHUSUIBIK ~ 3EPTTEYAIH KapamailbM ONICTepiH KOJJaHA OTHIPHII,
SKCHEPUMEHTTEp IKYprizyre yHpeTedi, XUMHIBIK VFBIMIAD MEH TEPMHHACPAIH
aKaIeMISUTBIK ~ TUTIH  KOJIJIAaHQJAbl; XMMHUSHBIH  HETI3rl  3aHJapblH  HeTi3JenreH
naibIMIayIapMeH TYKBIPBIMAANIBI; XUMUSUTBIK OalIaHbICTBIH TAOUFATHI TYPANIbl AlTbIHFAH
TEOPUSUTBIK ~ OimimMmi, epiTiHaimep, MeTabONHMKANBIK peakIisuiap Typalsl —LmiMaepal
KOJIIaHaIbl, 3aTTapAbIH KACUETTEPIH KOHE XUMUSUIBIK IIPOICCTEPIiH MEXaHU3MIH TYCIHEI];
XUMHUSUTBIK ~ OJIEMEHTTEp MEH OHBIH KOCBUIBICTAPBIHBIH KACHUETTEpiH OOJDKay  YIINiH
MIEPUOATHIK 3aH Typaibl OUTIMIi KyHenelni, Taburarra, Tipi ar3amapaa OONATBIH KBUTY
oCepiMEH XHMMUSUIBIK KYOBUIBICTAP/Ibl TAIKBUIAM/IBI, XUMUSIIBIK pEaKIHsIapAbH Tere-
TEHJIriHEe ocep eTeTiH (akTopiaapasl Oo/pkKay JKOHE OepiiareH jkarjaljga MpPOIECTIH
OarbITHIH  AHBIKTAWJBI, 3EpPTTEy JaFAbUIapbIH  KAIBINTACTBIPY VINIH 3aTTap MeEH
KOCBUIBICTAPJbl XMMHUSUIBIK ~3€PTTEY/AIH KapamaiblM oHICTepiH KOJJaHa OTBIPHII,
SKCIIEPUMEHTTEP/II )KOCTIAPIIAl bl )KOHE JKYPIi3e/i; 3epTTey AePEKTEPIH KUHAY/IbI, OHJICY
YKOHE TYCIHIIPY/i JKY3ere achlpaibl.

TeopeTnueckue
OCHOBBI
HEOPraHWYeCKOu
XUMUU

Kypc dopmupyer 3HaHmst y oOy4aromuxcss 00 OCHOBHBIX TOHSATHSX M 3aKOHAX XHMUH,
OCHOB aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHs, CTPOEHHUs BellecTsa, Ilepuoanyeckoro 3akoHa,
XUMHMUYECKON CBSI3M, 3aKOHOMEPHOCTENH XMMHUYECKOTo Ipoliecca, YYEHHUS O pacTBOpax,
OOMEHHBIX pEaKIHUHd B PACTBOPAX 3JEKTPOJHUTOB, OKHCIUTEIHLHO-BOCCTAHOBUTEIHHBIX
peakuuii. byjaymiue  yuuTens U3y4arOT OCHOBBI  XMMHUYECKOM  TEPMOJAMHAMUKH,
KUHETHYECKIUE OCHOBHI OINMCAHMS XHMHUYECKHX PEaKIHUH, CITOCOOBI M MEXaHW3MBI HX
YCKOpPEHUS, YYEHHE O XUMHYECKOM DPaBHOBECHH W CIIOCO0AX €ro CMEIICHHs, OCHOBHI
TEOPUH PACTBOPOB, AIEMEHTHI AJIeKTpoxuMud. [IpeanokeHHbli Kypc Kak B TEOPETHUECKOM,
Tak U B (DAaKTHYECKOW CBOCH YaCTH MPAKTUKOOPHEHTHUPOBAH: BCE TOHATHS, 3aKOHBI U
TEOPHUH, & TAKXKE BAXKHEHIIHME IPOLECCHI, BEUIECTBA U MaTEpHabl JAKOTCS B IJIAHE HX
MPAKTUYECKOI0 3HAYCHMSI, IPUMEHEHHUS BEIICCTB B MOBCEIHEBHOW XU3HU U UX POJIH B
JKUBOM M HEXUBOH mnpupozne. bynymue yuurens, JEMOHCTPUPYIOIIME KOMIETEHTHOCTb,
MOTYT: MPOTHO3WPOBATh BO3MOYKHOCTH MPOTEKAHUS XMMHYECKUX TPOIECCOB U (PaKTOPHI,
BIMAIONINE HA PAaBHOBECHE XHMHMUYECKHX PEaKIHMM, OMpeaeNsTh HalpaBiCHHUE Ipoliecca B
JAHHBIX YCJIOBHSAX; KJIACCU(UIIMPOBATH PEaKIUH, MMPOTEKAIONINE B BOJHBIX PAacTBOpax, U
npeajaraTh ONTHMAJbHBIE YCIOBHS JJIsl MPOBEICHHUs] OOPAaTHMBIX pEakifil, CpaBHHUBATh




TEPMOAVNHAMUYECKYIO U  OKHUCIIUTEIbHO-BOCCTAHOBUTENBHYIO AaKTHUBHOCTH BEILECTB;
MIPUMEHATh aKaJAeMHYECKUI S3BIK XUMHYECKHUX TOHITHA ¥ TEPMHHOB; (OPMYyITUPOBATH
OCHOBHBIE 3aKOHBl XMMHH C IIOMOIIbIO ApPryMEHTHPOBAHHBIX CYXJIEHUI; NOHUMAaTh
CBOICTBA BEUIECTB U MEXaHW3M XHMHUYECKUX MPOIECCOB, 00CYKIATh XUMUYECKUE SBICHUS
¢ TermIoBbIM 3()(PEeKTOM, MPOUCXOAAIIE B MPUPOAE, B KHBOM OpraHU3ME; MPUMEHSTH
MIPHOOpPETEHHBIE TEOPETUYECKHE 3HAHWS M YMEHHS C OOIIEHAyYHBIMH U CHEIHAIbHBIMHU
OUCLUMIUIMHAMHA B CBOGH MEAarornvyeckoil JAeATeNbHOCTH; O0y4aTh MPOBEACHUIO
JKCIIEPHMEHTOB C HCIIOJF30BAHUEM 3JIEMEHTAPHBIX METOJIOB XUMHUYECKOTO HCCIIETOBAHUS
BEUIECTB W COENWHEHWH UIsi (OPMHUPOBAHHSA HWCCIIEIOBATEIHCKUX YMEHHIA; COOMpaTh,
00pabaThIBaTh M HHTEPIPETUPOBATD JaHHBIC HCCIICAOBAHHH.

Theoretical
foundations of
inorganic
chemistry

The course forms pre-service teachers" knowledge of the basic concepts and laws of
chemistry, the basics of atomic and molecular theory, the structure of matter, the Periodic
law, chemical bonding, laws of the chemical process, the doctrine of solutions, exchange
reactions in electrolyte solutions, and redox reactions. Pre-service teachers investigate the
basics of chemical thermodynamics, kinetic principles of describing chemical reactions,
methods and mechanisms of their acceleration, the doctrine of chemical equilibrium and
methods of its displacement, the basics of the theory of solutions, and elements of
electrochemistry. The course is practice-oriented: all concepts, laws, and theories, as well
as the most important processes, substances and materials are introduced in terms of their
practical significance and use in everyday life as well as their role in living and inanimate
nature. Pre-service teachers who demonstrate competence can: predict the possibilities of
chemical processes and the factors affecting the equilibrium of chemical reactions and
determine the direction of the process under these conditions; classify reactions occurring
in aqueous solutions and offer optimal conditions for conducting reversible reactions;
compare the thermodynamic, and redox activity of substances; apply the academic
language of chemical concepts and terms; formulate the basic laws of chemistry with
reasoned judgments; understand the properties of substances and the mechanism of
chemical processes and discuss chemical phenomena with a thermal effect occurring in
nature, in a living organism; apply the acquired theoretical knowledge and skills with
general scientific and special disciplines in their teaching activities; teach conducting
experiments using elementary methods of chemical research of substances and compounds
for the formation of research skills; collect, process and interpret research data.
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buoxumusa

Bonamak myraniMaep MOJEKyJIalbIK JIeHrelae 00IaThIH Tipi OpraHu3MAepAeTi XUMUSUTBIK
MpoLecTepAl 3eprreiai. MoJieKynaHblH KYPbLIBIMBI MEH OHBIH KBI3METI apacChIHIArbl
ceben-cammapiplK ~ OaljaHpICTap  AaHBIKTANANBI, OV  aKybI3MapAblH,  HYKJICHH
KBIIKBUIIAPBIHBIH, MaiIap/IblH, KOMipCyIapblH, COHIal-aK JKacylla opraHeiuIalapbIHbIH
KYPBUIBIMBI MEH KAaCHETTEpiH 3epTTeYy MbICalbIHAa MoJieKynanapslH e3apa SpPEKeTTeCy
MEXaHU3MIepiH OoJpKayFa MYMKIHAIK Oepemi. bomamak mMyramimMaep COHBIMEH KaTap ecy
HEMece aypyMeH Kypecy Ke3iHIe KacyllajapJblH e3apa OpEKeTTeCy IMpOIEeCTepiH
KapacThIpaJibl, BHOXUMUSI FBUIBIMBIHBIH JKETICTIKTEpiH 3epTTeiini. bonamak myramimaep
opTYpii dakropiapaslH (Temmeparypa, pH, cydcTpaT KOHIIEHTPAITUACH], (EPMEHTTEPHIH
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OeJcCeHlTiTiHe) 9CepiH aHBIKTAY YIIIH 3epTTeyJiep Kocmapian, Xyprizeni. Ky3ppeTTimikTi
MEHrepreH Oomamrak myramiMzep: Tipi opraHm3maepieri OHOOPTaHWKAIBIK 3aTTapablH
KYpbUIBIMBI MEH KBI3METiH CcHIAarTay; Tipi OpraHuM3MAeri 3aT aimMmacy MeH Kacylla
OpraHe/IajapblHblH ~ OMOXMMUSUIBIK ~ (DYHKIOMSIAPBl  apachblHAArbl — ceOem-cangapIibiK
OaiulaHpIcTapAbl  OpHATY; OHMOOPTaHUKAJBIK MOJICKYNANApAbIH KYPBUIBIMAAPEl MEH
ONIAPIBIH Tipl OpraHU3MAEPAETi KbI3METI apachlHAAFBl OalIaHBIC Typallbl KOPBITHIHIBI
xKacay; KOpPEKTIK 3aTTapiblH TYpJeHy (TpaHchopmanus) >KONAapblH aHBIKTAHBI3 aaam
ar3aChIH/Iarbl, JKaHyapJiapIarsl JKOHE OCIMIIKTEpAEri eMipiiK MaHbBI3bl KOCHUIBICTAPAbIH
OMOCHHTE31 CHAKTHl OHOXUMISUTBIK —PEaKIUSUIapAbIH — CPEKIICTIKTEPiH CalBICTHIPY;
OMOJIOTHSUTBIK MOceJieNiepi TYCIHY JKOHE MIeUly YIIIH XUMESUIBIK OiTliM MeH oamicTepi
KONJgaHy; op Typii <¢akTopinapAblH ocepiH 3eprrey (Temmepatypa, PH, cybcrpar
KOHIIEHTPAIUACH (pepMeHTTepIiH OecCeHAUTITIHE; op TYp:al daKkTopiIapAblH (TeMIeparypa,
pH, cyOcTpaT KOHIEHTpaluschl QepMEeHTTepAiH OeJICeHIINIrHe) ocepiH aHBIKTay YIIiH
9KCIEPUMEHT Kacay; YChIHBUIFAaH OOJDKaMHBIH FBUIBIMH HETi3feMeciH Oepy (TMroTe3aHbl
TYKBIPBIMIIAY);  KOMIPCYNapAblH,  MaWIapAblH,  aKybI3AApAblH  JKOHE  HYKJICHH
KBIIIKBUIIAPBIHBIH ~ XUMUSUTBIK ~ KYPBUIBIMBIH, KAacHETTEepi MeH KbI3METIH 3epTTey
MakcaTbiHna Kayinci3 skcmepuMeHT XKYprizy; 3epTTey ACPEeKTEpiH JKuHAy, OHAeY KoHE
UHTEpIpeTAysIay, 3epTTey Macelieci OOMBIHINA HEri3NeNreH »OHE erKeW-TerKewi
KOPBITBIHIBI TYKBIPBIMIAy. JlepekTepaiH MIeKTelyl »oHe SKCHePHMEHTTIH KaTeliKTepi
MEH JIQJICI3IKTEPIHIH KO3JIepi CHIKTBI 3ePTTEY/IiH KYIITI KOHE QJICI3 JKaKTapblH Oaraiay;
Benrinenren (TanganraH) JoHeKce3 kyieciHe (apa cTwii Hemece T. 0.) CyHeHe OTBIPHIIL,
nai/IaJaHbUIFaH aKMapaTThlH CEHIMII KO3JepiH JepeKKe3aepre ciiTeMenepMeH KyKaTTay;
3epTTeyIiH OapiblK Ke3eHJepi OoMbIHIIA KYpBUIBIMIANFaH JKOHE HAKThl €cel jKacay;
FBUIBIMHU TUIII, IIOH/IK TEPMUHOJIOTHUSHBI KOHE MAPTThI OSNTIeP Il KONIaHY OPBIHJIbI JKOHE
JYpBIC, OYJT 3ePTTEYAiH MOHI, IMPOIIeci MEH HOTHXKEJIEPiH TYCIHYTe BIKIIAN eTe/i




brnoxnmusa

Byaymue yunTens u3y4aroT XUMHUUECKUE MTPOLECCHI B )KUBBIX OPraHU3MaXx, MPOHCXOASIINX
Ha MOJEKYIApHOM YypoBHe. OIpenensioT NPUYUHHO-CICACTBEHHBIE CBSI3U MEXKIY
CTPYKTYpOH MOJEKynbl W ee (yHKIHMEH, YTO MO3BOJIMT MM IIpEICKa3aTh MeEXaHH3MBI
B3aMMOJCHCTBUSl MOJIEKYJd Ha MpUMeEpe H3YYCHUS CTPOCHUS U CBOHCTB OEJIKOB,
HYKJIEMHOBBIX KHCJIOT, JKHPOB, YIJIEBOAOB, a TaKKe KJIETOYHBIX OpraHeml. bymymue
YUUTENs TaKKe PacCMaTPUBAIOT MPOLIECCHI B3aMMOJEHCTBUS KJIETOK BO BPEMs POCTa WM
00pbOBl ¢ OOJIE3HBIO, HM3YHYAIOT NOCTIDKEHHS HayKd B oOsactu Omoxumun. byaymune
YUUTENs IJIAHUPYIOT U MPOBOMASAT MCCIEAOBAHUS AJISI ONPEAEICHUS BIMSIHUS Pa3IMYHbBIX
(haktopoB (TemmepaTypsl, pH, KOHIEHTpanmuu cyOcTpara Ha aKTUBHOCTH (DEpMEHTOB).
Bynymue yautens, 7eMOHCTpUPYIOIIHE KOMIIETEHTHOCTh, MOTYT: OMUCHIBaTh CTPOCHUE U
(GyHKIMM OMOOPraHUYECKUX BEIISCTB B JKMBBIX OpPraHM3Max; yCTAaHOBUTh NMPUYHHHO-
CJICZICTBEHHBIE CBSI3U MEXIy OOMEHOM BEIIECTB B KHBOM OPraHHU3ME U OMOXMMUYECKUMHU
(YHKIMU KJIETOYHBIX OpraHeiUl; JeNaTh BBIBOJBI O B3aUMOCBSI3M MEXAY CTPYKTYpaMu
OMOOpraHMYeCKUX MOJIEKYJd W MX (PYHKIHMEH B XKMBBIX OpraHM3Max; ONpPEeTUTh IMyTH
IpeBparieHns (TpaHcopMalnys) MTUTaTEIbHBIX BEIIECTB; CPABHUTH OCOOCHHOCTH TEUCHUS
OMOXMMHUYECKUX PEaKIUi B OPraHU3ME 4YeNOBEKa, >KUBOTHBIX M PACTCHHH, TAKUX KaK
OMOCHHTE3 KU3HCHHO BAXKHBIX COCIMHEHHIA; TPUMCHATh XUMUYECKHE 3HAHUSI U METOBI B
CBOEH Ie€Aarornyeckoil JAesTeNbHOCTH; JaTh HayyHOEe OOOCHOBaHHME BBIABUHYTOMY
npennonoxkeHuo  (popMynupoBka THIOTE3bl) H  pa3paboTaTh SKCIEPUMEHT 110
OTIPEICIICHUIO BIMSHHUS Ppa3iuyHbIX (akTopoB (Temmeparypa, pH, KoHIEHTpanus
cyOcTpara Ha akTHBHOCTh (PEpMEHTa); MPOBOJUTH OE30MACHBIM IKCIEPHUMEHT C IIEJbIO
H3yYEHHUST XUMHUYECKOW CTPYKTYpbI, CBOMCTB M (YHKIHM YIJIEBOJOB, XHPOB, OCIKOB U
HYKJIEMHOBBIX KHCJIOT, OCYIIECTBIISITH cOOp, 0OpabOTKY M WHTEPNPETALHIO JaHHBIX
uccieoBanus, (HopMyIHpOBaTh OOOCHOBAaHHBIA W MOJPOOHBIA BBIBOJ IO BOIPOCY
HCCIICIOBAHUS; OLIEHUTHb CHIIbHBIE M cja0ble CTOPOHBI MCCIENOBAaHMs, TakKhe Kak
OTPaHMYEHHOCTh JAaHHBIX M HCTOYHMKM OMIMOOK H HETOYHOCTEH SKCIEpUMEHTa,;
JOKYMEHTUPOBATh HAJICKHBIE UCTOYHUKN HH(POPMAIIUH, UCTIOJIb3YEMbIE B COOTBETCTBUH C
YCTaHOBJIEHHOH (BBIOpaHHOW) cucTeMON nuTHUpoBaHus (cTuib ARA wimm Ap.); cOCTaBUTh
CTPYKTYPUPOBAHHBIA M SCHBIH OTYET MO BCEM 3TalaM HUCCIEIOBAaHUS; HCIOIb30BATh
HAYYHBIA SI3bIK, TPEJAMETHYI0 TEPMHHOJIOTHIO ¥ YCIIOBHBIE OO0O3HAuCHHS YMECTHO U
MIPAaBUIIBHO

Biochemistry

Pre-service teachers investigate chemical processes in living organisms occurring at the
molecular level. They determine the causal relationships between the structure of the
molecule and its function allowing them to predict the mechanisms of interaction of
molecules by analyzing the structure and properties of proteins, nucleic acids, fats,
carbohydrates, as well as cellular organelles. Pre-service teachers also consider the
processes of cell interaction during growth or disease control and explore the achievements
of science in the field of biochemistry. Pre-service teachers plan and conduct research to
determine the influence of various factors (temperature, pH, substrate concentration on
enzyme activity). Pre-service teachers who demonstrate competence can: understand the
structure and functions of bioorganic substances in living organisms; establish causal




relationships between the metabolism in a living organism and the biochemical functions of
cellular organelles; draw conclusions on the relationship between the structures of
bioorganic molecules and their function in living organisms; determine the ways of
transformation of nutrients; compare the features of the course of biochemical reactions in
the human body, animals and plants, such as the biosynthesis of vital compounds; apply
chemical knowledge and methods in their teaching activities; give a scientific justification
of the proposed assumption (formulation of the hypothesis) and design an experiment to
determine the influence of various factors (temperature, pH, substrate concentration on
enzyme activity); conduct a safe experiment to investigate the chemical structure,
properties and function of carbohydrates, fats, proteins and nucleic acids; collect, process
and interpret research data; document reliable sources of information used following the
established (selected) citation system (ARA style or others.); evaluate the strengths and
weaknesses of the study, such as the limitations of data and the sources of errors and
inaccuracies of the experiment; formulate a reasoned and detailed conclusion on the
research topic and make a structured and clear report on all stages of the study; use
scientific language, subject terminology and conventions appropriately and correctly.

Buoopranukanel
K XUMHUS

Kypcra OmoopraHukaibslk XUMHSHBIH Moceseepl KapacThIpbUIaibl, Tipi ar3ajapAarbl
OpTaHUKAIIBIK 3aTTap/Ibl aly JKOHE aHBIKTAY JIaFIbUIaphl KaJIbIITacaIbl.

Hopic >koHe 3epTxaHaiblK cabakrap Ke3iHae Oonamak MyFaliMaep OpraHWKAIBIK
3aTTapAblH  KYPbUIBIMBI MEH ONapAblH OHONOTHSUIBIK (QYHKIMSUIAPBl  apachIHIaFbl
0aliIaHBICTBl TANAANBI, OWOJOTHSIBIK MaHBI3ABI TAOMFU 3aTTap/blH (OuomoIMMepep,
JopyMeHiep, TOpMoHIap, 0a0, aHTHOMOTHUKTEpP) JKOHE CHHTETHKAJBIK KOCBHUIBICTAP/IBIH
(mopinik 3arTap, NECTUIUATEP XKOHE T.0.) KYPBUIBIMBIHA, KACHETTepi MeH (yHKIHsIapbIHA
3epTXaHaJBIK  3epTTeyjep  okyprizexi.  boyamak — MyframiMzaep — acrmanTapMeH,
MaTepHaIapPMEH XKYMBIC iCTCYAIH MPAKTHKAIBIK JAFIbUTAPBIH MBICHIKTAMIBI, KEKE KOHE
TONTBIK 3€pTTEyJiep JKYpri3y Tociiiepi MEH oAicTepiH TaHIaIbl, IIBIFapMAaIIbUIbIK
MIHIASTTEePAl MICIICAl >KOHE MpoOJieManapablH JkKaHa CTaHIAPTThl €MeC HIeHIiMACPIH
YCBIHAJIBI, KOCIOM JaMy YIIH OWOJOTHUSIIBIK DKCTIEPHUMEHT HOTHIKENEPIH MPaKTUKAaIBIK
KOJIJaHyAbl KOpceTell, SKCIIEPUMEHTTIK JKOHE E€CENTiK AepeKTepdi Oaranailibl, 3epTTey
KYMBICTaphl OOWBIHINA €CenTep UIBIFapajbl jKOHE eMTUXaH Tarlchipajbl. Ky3bIpeTTimikTi
MEHrepreH Oonamiak MyframiMzep: OWONOTHsIIBIK O€NCeHl 3arTapiblH — arayJiapbiH
KYpacTelpy JkKoHe (opMmyjajmapblH a3y Ke3iHIe OpraHuKaIbIK KOCBUIBICTapAbI
HOMEHKJIaTypa OOMBIHIIA KIKTEeHIi; OHOJOTHSUIBIK MAaHBI3Ibl 3aTTapAblH XUMHSIIBIK
KYpBUIBIMBI MEH KaCHEeTTepiH 3epTTey MaKCaThIHJAa OJKCIEPUMEHTTEp IKYpri3eni;
XUMHUSUTBIK, (QU3HKaNbIK, (PH3HKA-XUMUSIIBIK, MATEMAaTHKAJIBIK JKOHE OWOJIOTHSIIBIK
ozicTepAl KoJjiaHa OTHIPBIN, OMOJOTHAJIBIK SKCIIEPUMEHT KYPTi3y AaFIblIapblH KepceTei;
Tipi ar3ajapablH OMipiHIeri OHONOJIMMEpNIEPAiH, (QEPMEHTTEPAIH, TOPMOHIAP/IbIH,
TOPYMEHIIECPAIH, CHUTHAIABIK 3aTTapAblH, aHTHOMOTHUKTEpAiH, bb3 >xoHe OackamapabiH
MaHBI3JABUIBIFBIH  OaFrajaiifpl; IIaFrblH  JkoOamapiael  OKyprizemi:  TUIOTE3a  MEH
KOPBITBIHABUTAPABl TYKBIPBIMAAWIBI, JKOCHApIaiIpl, KYIITI >KOHE oJCi3 IKaKTapblH
Oaraymaiiipl, ecel Jkacaipl; jkobayay XoHE 3epPTXaHAIBIK KYMBICTAP OOWBIHINA 3epTTEY




JepeKTepiH KUHAYAbI, OHJCY 1 )KoHEe TYCIHIIPYIi KY3€ere achlpabl; FHUIBIMH TiIi, TOHAIK
TEPMUHOJIOTHSIHBI JKOHE IIAPTTHI OCNTUIepIl OPBIHABI KOHE IYPHIC KOJIAaHAmbl, O
3epTTeYAIH MOHI, MPOIECI MEH HOTHXKEICpPIH TYCIHYre BIKMAl €Telli; OMOOpPTaHUKAIIBIK
XUMHSI MOCEJeNIepiHe KPEaTHBTI CTaHIAPTThI eMeC MICHIIMACPAl YChIHAIBI;, KOCiOM aaMy
YIIiH OHOJIOTHSUITBIK 3ePTTEeY HOTIDKEIEPiH KOJJaHaIbl;, OKYIIBUIAPIbIH KO0aTBIK KbI3METIH
YUBIMIACTRIPAIB, OULTIM aXylmIbIapAblH TOHAPANBIK XOHE 3epTTey KY3BIPETTLTIKTEpPiH
KaJIBINITACTBIPY JKOHE JIAMBITY JIaFIbUIAPBIH KOPCETE/I.

buooprannueck
ask XUMUs

B kypce paccmarpuBalOTCs BOMPOCHI M TpoOieMbl OHOOPraHUYECKOH XHUMUH,
(OpMUPYIOTCSI HABBIKH TTOTYYEHHS M MACHTH()UKAIMKA OPTaHWYECKUX BEIIECTB B JKUBOM
opranu3zMe. Bo Bpemsi JEKIMOHHBIX H Ja0OpaTOpHBIX 3aHATHH OyIyliMe y4YuUTews
AHATM3UPYIOT CBS3b MEXKIY CTPOCHHEM OPTraHMYECKUX BEUIECTB W UX OHOJOTUYECKUMH
(GYHKIMAME, TIPOBOIAT J1AOOPAaTOPHBIC HCCIEIOBAHUS CTPYKTYPBI, CBOMCTB M (DYHKITHIA
OHMOJIOTHYECKH BaXKHBIX MPUPOJHBIX (OHMOIIOIMMEPHI, BUTAMIHBI, TOPMOHBI, OHOIOTHYECKH
AKTHBHBIC BEIICCTBA, AHTUOMOTHKH) W CHUHTETUYECKUX COEAMHEHHH (JeKapCTBEHHBIE
Ipenaparsl, MECTUIUABI U 1p.). Byaymme yanTens oTpadaThIBalOT MPaKTUIECKHE HABBIKA
paboTel ¢ mpubopamMu, MaTepuaniaMd, BBIOMPAIOT CIIOCOOBI W METOIBI TPOBEICHUS
WHAWBUAYAIBHBIX ¥ TPYNIOBBIX HCCIEAOBAHMN, pEHIAlOT TBOPYECKUE 3ajadyud U
Mpe/UlaraloT HOBbIE HECTAaHIAPTHBIE PEHICHUsS MpoOJieM, JEeMOHCTPHPYIOT MPaKTHYECKOEe
NPUMEHEHHE pPEe3yJbTaTOB OHMOJIOTMYECKOr0 OKCIEePUMEHTa s NpodhecCHOHATBHOTO
Pa3BUTHS, OLIEHUBAIOT SKCIIEPUMEHTAIILHBIC U PACUETHBIC TaHHBIE, OOPMIISIFOT OTYETHI TI0
HCCIIEOBATEIbCKUM padoTaM M CHAIOT dK3aMeH. Byaymue yduTens, JeMOHCTpUPYIONIHE
KOMIIETEHTHOCTh, ~ MOTYT:  KJIaCCH(QUIMPOBATH  OPraHWYECKHE  COCJUHEHUS 10
HOMEHKJIAType NpH COCTAaBJICHUM Ha3BaHWUA W HamucaHuu (opMysl OHOJIOTHYECKH
AKTHUBHBIX BEIECTB; NPOBOJAUTH DKCIHEPUMEHTHl C IENbI0 W3YYeHUS XUMUYECKOi
CTPYKTYPbl M CBOWCTB OHOJIOTHYECKHM BaXKHBIX BEILECTB; JEMOHCTPHPOBATH HABBIKH
MpoBeIEHUs] OMOJIOTMYECKOTO AKCIEPUMEHTa C MPUMEHEHUEM XHMHUYECKUX, (PU3NUECKUX,
(UBUKO-XMMUYECKUX, MAaTEeMaTHUYECKUX M OMOJIOTMUYECKHX METOJIOB; OICHUTh 3HAUYEHUE
OuomonuMepoB,  (QEPMEHTOB, TOPMOHOB,  BHUTAMHHOB, CHUTHaJBbHBIX  BEIIECTB,
aHTHOMOTHKOB, BAB W Jpyrux B >KM3HENEATENBLHOCTH XKUBBIX OPraHM3MOB; HPOBOAUTH
HeOoJIbIIME TPOEKTH: (QOPMYIUPOBAHWE THIOTE3bI W  BBHIBOJOB, IUIAaHUPOBAHHE,
OLICHUBAaHNE CWJIBHBIX M CIA0BIX CTOPOH, COCTABJIEHHE OTYETa; OCYIIECTBIATH cOOD,
00paboOTKy M WHTEPIPETALUIO JAaHHBIX HCCIEAOBAHUS IO MPOEKTHBIM W Ja0OpaTOPHBIM
paboraM; HCHONB30BaTh HAYYHBIH $I3bIK, MPEIMETHYIO TEPMUHOJOTHIO W YCIOBHBIX
0003HaYCHU YMECTHO W NPaBWJIBHO; MpeJiaraTh KpeaTHBHBIC HECTAHJAPTHBIE PEIICHUS
npoGyieM B o0slacTH OMOOPTaHWYECKOW XMMHH; NPUMEHATHh PE3yIbTaThl OMOIOTHYECKOro
UCCIIeIOBaHUs Ui NpO(eCCHOHANBbHOTO  Pa3BUTHUS;  OPraHU30BaTh  MPOEKTHYIO
JEeATeNIbHOCTh IIKOJBHUKOB, JEMOHCTPUPOBATh HABBIKM ()OPMHUPOBAHUS M PA3BUTHSA
MEKAUCIUIUIMHAPHBIX M HCCIIEJOBATEIBCKIX KOMITETCHIMH 00yJaronmxcs

Bioorganic
chemistry

During the course, pre-service teachers examine the issues and problems of bioorganic
chemistry and develop their skills in obtaining and identifying organic substances in a
living organism. During lectures and laboratory classes, pre-service teachers analyze the




relationship between the structure of organic substances and their biological functions, and
conduct laboratory studies of the structure, properties and functions of biologically
important natural (biopolymers, vitamins, hormones, antibiotics) and synthetic compounds
(drugs, pesticides, etc.). Pre-service teachers practice skills in working with devices and
materials and choose ways and methods of conducting individual and group research. They
solve creative tasks and offer new non-standard solutions to problems. They also
demonstrate practical application of the results of a biological experiment for their
professional development, and evaluate experimental and calculated data, as well as
prepare research reports and pass an exam. Pre-service teachers who demonstrate
competence can: classify organic compounds by nomenclature when composing names and
writing formulas of biologically active substances; conduct experiments to study the
chemical structure and properties of biologically important substances; demonstrate the
skills of conducting a biological experiment using chemical, physical, physico-chemical,
mathematical and biological methods; evaluate the importance of biopolymers, enzymes,
hormones, vitamins, signaling substances, antibiotics, and others in the vital activity of
living organisms; conduct small projects: formulation of hypotheses and conclusions,
planning, assessment of strengths and weaknesses, preparation of a report; collect, process
and interpret research data on design and laboratory work; use scientific language, subject
terminology and conventions appropriately; offer creative non-standard solutions to
problems in the field of bioorganic chemistry; apply the results of biological research for
their professional development

Beill TK
TJ1 KB
PD EC

buodunzuka xone
OronHpOpMATHK
a

Kypc Mmonexynanblk OHONOrMs MEH TeHOMHKA, COHOai-aK CTaTUCTHKAa MEH MaTeMaTHKa
Heri3gepi OoWBbIHINA Heri3ri OimimMai KoJjjaHa OTHIpHII, (U3uKa, WHGOPMaTHKaMEH
WHTeTpanysga Ouonorust OOWBIHINA TEOPUSUIBIK OiliM MEH MPAaKTUKAIBIK JaFAbLIapibl
KongaHyra OarblTTanFad. Jlopic, MpakTHKaJIBIK JKOHE 3epTXaHalbIK cabakrap OapbIChIHIA
Oonamrak Myranimaep Taburu KyObUIBICTapAbIH ((POTOOHOIIOTHSIIBIK, IIEKTPIIK, ABIOBICTHIK
xoHe T.0.) TIpi ar3amapra ocepiH, OHOJOTHSUIBIK KYOBUIBICTAPJBIH MOHIH aily YIIiH
KYPBUTBIMABIK OMOMH(pOpPMATHKA KaFUAATTapblH, MAJTiMeTTep 0a3zachlH i37€y alNrOpUTMiH
(BLAST), rennepai kaprara Tycipy Herizaepid Tangaiapl. Ocbl KypcThl 3epAeiey Ke3iHae
IIBIFaPMAIIBUIBIK MIHIACTTEpAl IIelly YVIIiH ToHapaiblk Kyssipertimikrepai (BTEAM)
KQJIBITITACTBIPY JKY3€re achIpblIaipl, ONOMEINIINHA, OMOMEXaHUKa JKOHE T. 0. MaceseepiH
memyae OWONMOTHSUIBIK, (U3MKa OOWBIHINA TNPaKTHKAJBIK JAarasiiap gamuasl. Kype
ouonormsutelk - MamiMerTep 0OasaceiMern (JIHK, PHK, Oemnokrap) yMmbic icTeyiH,
OMOJIOTHSUIBIK TIPOLIECTEP/II MOJIENBACY IIH TPAKTHKAIBIK JAFJbUIAPBIH JTAMBITYFa BIKIAJ
ereni. CTyIeHT KaKChl FRIIBIMH €CE Ka3a aJlajibl )KOHE 3ePTTEy MOCENeNIepiH STy YIITiH
OnopU3MKAIBIK JKoHE OMOAKMapaTTHIK 9/iCTEpPMEH 3 OCTiHIIE XKOHE TOITa JKYMBIC icTei
amampl.  Ky3pIpeTTUTiKTI MeEHrepreH Ooamak Myrammaep: poOOTOTeXHWKAa MEH
MeAULHAaa OHOMEXaHUKABIK IIPOLIECTEPAIH KOJIZIAHBLITYbIH CHUIaTTalIbl;
ANEKTPOKAPAUOTpaMMaHbI, OYJIIIBIKET TiHiHIH >KYMBICHIH (3JIeKTpo(H3uO0I0THs) KOJAaHa
OTBIPBIT, JKYPEK aBTOMATHKACHIH 3€pTTEyHiH (U3MKANBIK HETi3[epiH Tajaalabl;
OMOJIOTHSITBIK, JKYHENIepaiH TePMOAMHAMHUKAIBIK EPEKIIeTIriH XOHE Tipi ar3aapiarbl
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ANEKTPIIiK mpouecTepli, OWONOTHSUIBIK >KyHelIepAiH TYpPaKTbUIBIFBI MEH 3BOJIOLUICHI
MoceJieNiepiH  Oaranaiapl; dSJEKTPOMATHUTTIK KOHE IBIOBICTBHIK TOJKBIHIAPIBIH —Tipi
ar3ajapra ocepiH 3epTTeifi; (OTOOHONOTHSUIBIK MHpPOLECTEePHi, Kacylla MeH jKacylla
MeMOpaHachIHBIH yIbTPaKYPBUIBIMIAPBIH KoHE T. 0. MOAENbIACHII; aKmapaTThIH Tipi
ar3aJlapJIarsl TeHIEPIEH aKybI3/IapFa Kaylail OepileTiHIH TYCIHAiIpeal; HeHPOKOMITBIOTEPITIK
uHTep(eiic TEXHONOTHICHH, MA MEH KOMIBIOTEp apachIHIAFbl aKmapar aiMacy >KyHeciH
CUMATTalabl; OWOJOTHSIIBIK JEpeKTepdi aiy, Taliay, cakTay, YHWBIMIACTBIPY KOHE
BH3YaIH3AIMSUIAYIbIH 3aMaHAyHd OMICTEPiH KOJJaHA/bl; OMOJOTHSUIBIK €CeNnTepl IMIemry
YIIiH ecenTey JKyHenepi MeH KypalgapblH IaijalaHyAblH apTHIKIIBUIBIKTAphl MEH
kemmitikTepin Oaranaiaer, JJHK, PHK jxoHe akybI3 neHreinaeri qepekrepi any, Taiiay
JKOHE TYCIHIIPY YILiH €H MaHbI3bl MAJIIMETTEep 0a3achkl MCH OaFaapiaMalibiK KacaKTaMaHbI
(mpIcaner, OMIM, PubMed, UniProt, Cosmic, BioMart) konmanansr; BLAST-i3ney, JTHK
Ti30eri MeH aKybI3Iapbl Typajaibl; HOTWKEIEPAl CHIHU TYPFhIIAH TYCIHIIpEal, aKybI3abI
€JIECTETY JKOHE PETTUNIK BapualusiapblHaH TYbIHIAFaH albIpMaIIbUIBIKTAp/Ibl Oaranaiibr;
TeHOMBI KOMITBIOTEPIIIK MOJAENbAeyAl (TeHIIK KapTara Tycipy), OmomepekTep HeriiHIe
(UIOTeHETUKAIIBIK aFalITapIbl Kypaibl.

buodmzuka wm
ononHpopMaTH
Ka

Kypc cdokycupoBan Ha HCIOIB30BaHUE TEOPETUUESCKUX 3HAHUHN M MIPAKTUYECKUX HABBIKOB
mo OWOJIOTHM B MHTETpallu ¢ (PU3UKOH W MHPOPMATHKOHN, MPUMEHssi 0a30Bbie 3HAHUS B
o0JacTH MOJEKYJIsIpHON OWOJOTMH W TEHOMHKH, a Takke OCHOB CTaTHCTUKH U
MaTeMaTHKH. B XoJlie JeKIIMOHHBIX, MPAKTHYECKUX H JTaOOpaTOPHBIX 3aHATHH Oyayline
yUUTeNsl AHATU3UPYIOT BO3JCHCTBUE TPUPOAHBIX SBICHUH  ((POTOOMOIOTUYECKHUX,
AIEKTPUIECKHX, 3BYKOBBIX U T.JI.) HA JKUBbIE OPTaHU3MBI, TPUHIIUIIEI CTPYKTYPHUPOBAHHON
OMoMHGOPMATHKH TSI PACKPHITHS CYITHOCTH OMOJIOTHYECKUX SBIICHUH, aITOPUTM MTOMCKA
B 0aze ganHbix (BLAST), ocHOBBI kapTupoBaHus TeHOB. [Ipu mM3yueHHUN NaHHOTO Kypca
ocymiecTBisieTcs (HOpMUPOBAHHE MEXAUCIUIUIMHAPHBIX KommereHiil (BTEAM) mns
pelIeHus TBOPYECKUX 3a/ad, Pa3BHBAIOTCS MPAKTUUYECKHE HABBIKM IO OHMOJIOTHYECKON
¢u3uKe B pemieHnu npoOiieM OHOMENUIMHBI, OMoMeXxaHuku U T.1. Kypc crocoOcTByeT
Pa3BUTHIO MTPAKTHUECKUX HABBIKOB pabOThI ¢ Oazamu Ouosiornueckux aanusix (JJHK, PHK,
0€eJIKOB), MOZIETMPOBAHHS OMOJIOTHYECKUX NporeccoB. CTyAEHT MOXKET HAlMCaTh XOPOIINI
HAYYHBI OTYET M WCIONB30BaTh OMOGU3NYECKHE W OMOWH(POPMAIMOHHBIE METOJbI JIJIS
peleHnsT BOIPOCOB HCCieqoBaHus, paboTas camMOCTOSTEIbHO M B Tpymnmax. bynymime
YUUTENS, JAEMOHCTPUPYIOIIME KOMIIETEHTHOCTb, MOTYT: OIMCBIBaTh IPUMEHEHUE
OMOMEXaHWYECKUX MPOLECCOB B pOOOTOTEXHUKE M MEAULIMHE; aHAIM3UPOBATh (HU3NUECKUE
OCHOBBI HM3yYEHHUS AaBTOMATHH CEPJAIa C UCIHOJIb30BAHUEM DJIEKTPOKAPAHOTPAMMEI,
(hyHKIIMOHUPOBAHMS MBIIICYHOM TKaHU (311eKTPOGU3HNOIIOTHSA ); OIICHUTH
TEPMOJUHAMUYECKYIO OCOOCHHOCTh OMOJIOTHYECKUX CUCTEM U DJICKTPUUECKUE TPOLIECCHI B
JKUBBIX OpraHu3Max, MpoOJeMbl YCTOWYMBOCTH W HBOJIONWN OHWOJIOTHYECKHX CHCTEM;
HCCIIEIOBATh BO3ACHCTBHE 3JIEKTPOMATHUTHBIX M 3BYKOBBIX BOJIH Ha OPTaHM3M IKHBBIX
CYLIECTB; MOJIEIUPOBaTh (POTOOMOIOTHYECKUE MPOLECCHl, YIbTPACTPYKTYPBI KICTKH H
KJIETOYHOW MeMOpaHbl, W T.O.; OOBSCHHUTH, KaK WMH(OpMaIMs MepeaaeTcsi OT T'€HOB K
OemkaM B KHBBIX OpraHM3Max; ONWCHIBATh TEXHOJOTHIO HEHPOKOMIBIOTEPHOTO




uHTEepdeiica, cucteMy oOMeHa HHPOPMALIUEH MEX Ty MO3TOM U KOMITBIOTEPOM; IPUMEHSATH
COBpPEMEHHbBIC METOJIbl TIOJyYCHHS, aHajHW3a, XPaHCHHs, OpPraHu3aldd W BU3yaIH3aluu
OMOJIOTUYECKUX [JAaHHBIX; OLEHHUTh MPEeUMYIIecTBA M HEJOCTaTKH HCIOJIb30BaHUS
BBIYMCIUTEIBHBIX CHUCTEM W WHCTPYMEHTOB JJisl PpEHICHUs OMOJNIOTHYECKHX —3ajad;
MPAaKTUKOBATh WCIONL30BAHUE HauOoJiee BaXHBIX 0a3 JaHHBIX M IPOTrPaMMHOTO
obecrieuenus (Hampumep, OMIM, PubMed, UniProt, Cosmic, BioMart) mist n3BiedeHus,
aHanu3a u uHTepnperanuu JanHeix Ha ypoBHe JJHK, PHK u Genka; nposoauts BLAST-
IIOMCK, BBIpaBHHBaHWE TochenoBatenbHOcTedt JIHK m  OemkoB;,  KpUTHYECKH
HHTEPIPETHPOBATh PE3yJIbTaThl, BHU3YAIU3UPOBATH OCJIOK W OICHHUBATH Pa3THYHS,
CO3JIaHHBIX BapUalMsIMU TOCIIEAOBATEIbHOCTH; CO3/IaBaTh KOMITBIOTEPHOE MOJCITUPOBAHUE
reHoMa (KapTUpOBaHHUE I'eHOB), pUIOreHeTUYECKUE IepeBbhs Ha 0a3ax OMONaHHBIX

Biophysics and
bioinformatics

The course focuses on the use of theoretical knowledge and practical skills in biology in
integration with physics and computer science, applying basic knowledge in the field of
molecular biology and genomics, as well as the basics of statistics and mathematics. During
lectures, practical and laboratory classes, pre-service teachers analyze the impact of natural
phenomena (photobiological, electrical, sound, etc.) on living organisms, the principles of
structured bioinformatics to reveal the essence of biological phenomena, a database search
algorithm (BLAST), and the basics of gene mapping. During the course, pre-service
teachers develop their interdisciplinary competencies (BTEAM) to solve creative tasks as
well as their practical skills in biological physics in solving problems of biomedicine, and
biomechanics. The course promotes the development of pre-service teachers’ practical
skills in working with databases of biological data (DNA, RNA, proteins), and modeling
biological processes. Pre-service teachers can write a good scientific report and use
biophysical and bioinformatic methods to solve research issues, working independently and
in groups. Pre-service teachers who demonstrate competence can: describe the application
of biomechanical processes in robotics and medicine; analyze the physical foundations of
the study of heart automatics using an electrocardiogram, the functioning of muscle tissue
(electrophysiology); evaluate the thermodynamic feature of biological systems and
electrical processes in living organisms, problems of stability and evolution of biological
systems; investigate the effects of electromagnetic and sound waves on the organism of
living beings; simulate photobiological processes, ultrastructure of the cell and cell
membrane, etc.; explain how information is transferred from genes to proteins in living
organisms; describe the technology of the neurocomputer interface, the system of
information exchange between the brain and the computer; apply modern methods of
obtaining, analyzing, storing, organizing and visualizing biological data; evaluate the
advantages and disadvantages of using computer systems and tools for solving biological
problems; use of the most important databases and software (for example, OMIM,
PubMed, UniProt, Cosmic, BioMart) for the extraction, analysis and interpretation of data
at the level of DNA, RNA and protein; perform BLAST-search, alignment of DNA and
protein sequences; critically interpret the results, visualize the protein and evaluate the
differences created by sequence variations; create computer modeling of the genome (gene




mapping), and phylogenetic trees on databases of biodata.

KapatpuibicTanyn
BIH FBUTBIMU
Heri3aepi

CrymeHTTepaiH Kypchbl oJIEMHIH 3aMaHayH >KapaTbUIBICTaHy-FBUIBIMH OeifHeci >KoHe
JKapaTBhUIBICTAHy FHUIBIMAAPBIHBIH OAicTepi Typaibl OLTIMII KaJbINTacTHIPabl; alfaH
OimimMepiH KopIaraH a1eM KYOBUIBICTapbIH TYCIHIIPY, JKapaThUIbICTAaHY Ma3MYHBI TYpajibl
aKmaparTtel KaOpuImay VIIH KoigaHa anmafsl. Ky3eIpeTTUTiKTI MeHrepreH Oouarmax
MyFaTiMAep. TEeXHHKa MEH TEXHOJOTHSUIApABIH JaMyblHA OCepiH  aHBIKTAWTHIH
JKapaTbUIBICTAaHY  FBUIBIMBIHBIH ~ HETI3[1  WAesIapbl MEH  KETICTIKTepiH  Oineni;
JKapaTBbUIBICTAHy FBUIBIMAAPH]  CaJlaChIHAAaFbl MAaHBI3Abl JKETICTIKTEpAIH KOJAaHOaJbI
MaHBI3ABUIBIFBIH TYCIHAIpENi; Ka3ipri FRUIBIMH YFBIMIApP MEH JKapaThUIBICTaHy Ma3MYHEI
Typallbl ~ aKmaparThl  OacHIBUTBIKKA — allajibl;  3epTTey, KYOBUIBICTapAbl  Tajjay,
JKapaThUIBICTAHy aKMapaThlH KaObLIjay »KoHE TYCIHAIpY OapbhIChIHAA HMHTEIUICKTYaslJIbl,
IIBIFAPMAIIBUIBIK, ~ KaOlMeTTepiH KOHE CHIHM OWIAybIH KepceTeldl; KociOm KhI3METTe
JKapaThIIBICTaHy OUTIMIH KOJTaHA b

Hayunsie
OCHOBBI
€CTEeCTBO3HaHUS

Kypc ¢dopmupyer y cTyIeHTOB 3HaHHSI O COBPEMEHHOW €CTEeCTBEHHO-HAyYHOW KapTHHE
MHpa U METOJaX €CTECTBEHHBIX HayK; OHU OBJAJCIOT YMEHHUAMHU MPHUMEHATh NOJIy4YEHHbBIE
3HaHUSL Uil OOBSCHEHHUS SIBICHHH OKPY)KAIOLIEro MHpa, BOCHPUATHA HH(opManmu
€CTECTBEHHOHAYYHOT O CoZIep KaHUsl. bynymue — yuwmrens, JIEMOHCTPHpPYIOLIUE
KOMIIETEHTHOCTb, ~OyIyT: BJIaJeThb €CTECTBEHHOHAYYHBIMH METOJaMH  IIO3HAHUS,
OCHOBHBIMH HJESIMH M JOCTKEHHMSIMH €CTECTBO3HAHUS, OKAa3bIBAIOIIUE BIHSHUE Ha
pasBUTHE TEXHUKH M TEXHOJIOTHIl; OOBSACHATH IPHUKIAJAHOE 3HAYCHHUE Ba)KHEHIIMX
JIOCTIDKEHHH B OOJIACTH €CTECTBEHHBIX HAyK; OPHEHTHPOBATHCS B COBPEMEHHBIX HAYYHBIX
NOHATHAX W HMHGOpMAaMU ECTECTBEHHOHAYYHOI'O COJEPXaHHS; JI€MOHCTPHPOBAThH
MHTEJUICKTYaIbHBIE, TBOPYECKHE CHOCOOHOCTH W KPHUTHYECKOE MBILUIEHHE B XOJe
MPOBEJCHUST WCCIIEJOBAaHWN, aHalu3a SABJICHUH, BOCIPHUATHS W  UHTEpPIpPETAlUU
€CTeCTBEHHOHAyYHOH WH(pOpMAlK; TMPUMEHSITh ECTCCTBCHHOHAyYHBbIE 3HAHUS B
npodecCHOHANIBHON IS TEIbHOCTH.

Scientific
foundations of
natural science

The course forms pre-service teachers" knowledge about the modern natural-scientific
world view and the methods of natural sciences. They also develop their skills in applying
the acquired knowledge to explain the phenomena of the surrounding world, and the
perception of natural-scientific information. Pre-service teachers who demonstrate
competence can: understand the natural science method of cognition, the main ideas and
achievements of natural science, determining influence on the development of technology;
navigate modern scientific concepts and information of natural science; understand the
applied significance of the most important achievements in the field of natural sciences;
critically analyze the phenomena, perception and interpretation of natural science; apply
natural science knowledge in their professional activities.

OH 6;
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buometpus

Bomamak wmyramiMaep MaTeMaThKa OHE JKapaThUIBICTAHY FHUIBIMAAPHI CaJlaChIHIA
Heri3ri OumiMre we Ooyajbpl, MaTeMaTUKAIBIK Talmay >KoHE MOJICIbACY, OMOIOTHS
CaJaCBIHIAFBl TCOPHUSIIBIK JKOHE DKCIEPUMEHTTIK 3€PTTEY OMiCTepiH KonmaHamel ITommi
OKy OapbhICBIHAA CTYACHTTEp OWOMETpHS CalachIHIaFbl MPAKTHKAIBIK OUTIM MeH
JIaFIBUIAPIBIH, HETI3JEpiH JKOHE OHBIH 0Oacka FRUIBIMIApPMEH OalIaHBICEIH HTEpemi.

OH 8;
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Ky3bIpeTTiniKTI MEHrepreH OoJamiak MyFalmiMJIep: KociOM KbhI3METTE MaTeMaTHUKAJIBIK
CTaTHCTWKA OUTIMIH, TPHUHIOWIIH JKOHE OpPTYPJIlI Tangay oAIiCTEepiH KOJJaHabl,
CTaTHCTUKAIBIK OHJCY OJICTEpIH TKipHUOene KOJMaHAIbl; 3EPTTEICTiH OOBEKTiIep
3aHJIBUIBIKTAPBIHBIH ©3TePy TCHICHIMSAJIAPHIH aHBIKTANIbI; SKCIICPUMEHTTIK JACPEKTEpPIi
IYPBIC CTATUCTHKANBIK OHACYAl KYpridendi; TOXKIpHOETIK >KOHE JKCIIEPHMEHTTIK
JKYMBICTapbl YUABIMAACTHIPAb; TAOWUFU KOHE 3EPTXAHANBIK JKaraaina OWONOTHSIIBIK
00BEKTIIEpMEH KYMBIC icTeiini; ToxKipubenepaiH, OakplaynapIbiH, SKCIIEPUMEHTTEPAIH
HOTIDKEJIEPIH TalJai]bl, ecenTep, IIOIyNap, aHAIUTHKAJIBIK KapTaap JKoHe TYCiHAipMe
Kaz0anap Kacalabl, albIHFAH aKMapaTThl OasHIAY >KOHE ChIHHM Taliay, JanajiblK >KOHE
3epTXaHalbIK OMOJOTHSIIBIK 3ePTTEYJICPIiH HOTHKEIEPiH YChIHAIBL.

buomerpus

Bynymue yuurens oOmagaror 0a30BBIMH 3HaHUSIMH B 00JacTH MaTeMaTHKH U
€CTECTBCHHBIX HAYK, MPUMCHSIOT METOJIbl MATEMaTHYSCKOTO aHAIN3a U MOJICITUPOBAHHS,
TEOPETUYECKOr0 U IKCIEPUMEHTAJIBHOTO HCCIIEOBaHUs B oOyiacTu Ouonoruu. B xoze
W3yUYCHHS JUCIMIUIMHBI CTYACHTaMHU MPHOOPETAIOTCS OCHOBBI MPAaKTUYECKUX 3HAHUN U
YMEHUU B 0o0macTh OWOMETPHM M €€ B3aWMOCBS3M C JPYTHMMH Haykamu. bymymme
VUUTENs, JEMOHCTPUPYIONIME KOMIIETCHTHOCTh, MOTYT: HCIIOJIb30BaTh  3HAHMUS
MaTeMaTHYeCKOH CTATHUCTHUKH, TPHHIUIBI © pa3lM4HbIe METOAbl aHalu3a B
po(heCCUOHAIBHOMN ACITEIbHOCTH; IPUMEHATh METOJbl CTATUCTUYCCKONW 0OpabOTKU Ha
MPAKTUKE; BBISBISATh TCHACHIIMM M3MCHEHUS 3aKOHOMEPHOCTEH HM3y4aeMbIX OOBEKTOB;
MPOM3BOJUTE KOPPEKTHYIO CTATHCTHUYECKYI0 OOpPaOOTKY JKCIIEPUMEHTANBHBIX JTAHHBIX;
OpraHU30BHIBATH OMBITHYIO U 3KCIIEPUMEHTANBHYO paboTy; paboTaTh ¢ OMOIOTHYECKIMU
00BEKTaAMU B €CTECTBEHHBIX M JIAOOPATOPHBIX YCIIOBHSX; AHATU3UPOBATH PE3yIbTATHI
OMBITOB, HAONIOJICHUN, SKCICPUMEHTOB; COCTABJISThH OTYETHI, 0030pbI, AHATUTHYCCKHE
KapThl U MOSICHUTENbHBIE 3aMMCKH; U3J1araTh U KPUTUYECKH aHAJTH3HPOBATh MOTYy4aeMYyIO
WHPOPMAITUIO, MPEACTABIATh PE3yJbTAThI MOJEBBIX M Ja0OPATOPHBIX OHOJIOTHUCCKUX
HCCIIEIOBAHUM

Biometrics

Pre-service teachers have basic knowledge in the field of mathematics and natural
sciences and apply methods of mathematical analysis and modeling, as well as theoretical
and experimental research in the field of biology. During the course, pre-service teachers
acquire the basics of practical knowledge and skills in the field of biometrics
understanding its relationship with other sciences. Pre-service teachers who demonstrate
competence can: use the knowledge of mathematical statistics, the principle and various
methods of analysis in professional activity; apply statistical processing methods in
practice; identify trends in the patterns of the studied objects; perform correct statistical
processing of experimental data; organize experimental work and analyze the
observations and the results of the experiments; work with biological objects in natural
and laboratory conditions; make reports, reviews, analytical maps and explanatory notes;
present and critically analyze the information received to present the results of field and
laboratory biological studies.

OKCIePUMEHTTIK
Omosorus

Bomamax wMyframiMziep FBUIBIMH iC-OpEKETTI YHBIMIACTBIPYABIH KaFuganapbl MeEH
KYPBUIBIMBIH, DKCIIEPUMEHTTIK OHOJIOTHSI HETI3IEePiH, FEUIBIMHU 3€PTTEYIIH MaKcaThl MEH
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MIHJCTTEPIH KOK oMicTepiH MeHreperdi. [[oH SKCIEPUMEHTTIK 3epTTeynep XKYprisy,
HOTIDKEJIEpl OHJICY KOHE Talljjay JarAbUIapblH JaMbITyFa OarbITTanFaH. Ky3sIpeTTimikTi
MEHrepreH Oonalrak MyFaliMIep: 3epTTey HOTHXKENEPIH MeAarorukajblK jKoHE KociOu
KbI3METTE KOJIaHabl; KOHTEKCTTEP/IETi koHEe OKY cajachlHa KaTBICTHI KeHipeK (Hemece
MOHApaNbIK) cajlajapaarkl kKaHa HeMece OcHTaHpIC JKaFmaimapiarbl Moceleepi
TYCiHENl >KoHE IIemei; 3epTTey NepeKTepiH XUHAWIBL, OHACWIl >XoHe TYCIHIIpemi;
FBUIBIMU-3EPTTEY  JKYMBICTAPBIHBIH  HOTIDKEIEPIH  FHUIBIMM ~ OHIMHIH  QpTYpJi
HbICAaHTaphIHAa (pereH3us, Te3uc, OasHmama, FRUIBIMH Makaja) peciMacimi; FBUIBIMU
3epTTeyiepdl KYPridy YIIiH CaHABIK JKOHE CalajblK SHIiCTepAl KONJaHAIbl, TEOPHSIIBIK
JKOHE SKCIEPUMEHTTIK 3epTTeyJIep HOTIDKECIHIE alblHFaH AdJieliieMeNiepi naliaanana
OTBIPBII, MiKipTadac YHBIMAACTHIPAIBL.

OKCHEpUMEHTAI
bHAast OUOJIOTHS

bynymue yuuTens U3y4arOT MPUHLUIBI M CTPYKTYPY OpraHM3alud HayqyHOH
JESITeIbHOCTH, OCHOBBI HKCIIEPUMEHTAIbHON OMOIOTMH, NPUEMBI IOCTAHOBKH LiEJICH U
3aja4 Hay4YHBIX HccienoBaHWi. JucuuruimHa HampaBiieHa Ha (OpMUpPOBaHWE HABBIKOB
MPOBENEHHS KCIIEPUMEHTAIBHBIX HCCIEIOBAaHUM, 00pa0OTKM M aHaiIM3a pe3yJIbTaToB.
bynymue yuutens, IEMOHCTPUPYIOIIME KOMIICTEHTHOCTb, CIIOCOOHBI: IPUMEHATH
pe3ybTaThl HCCIEOBAaHUS B TICJArOTHYECKOW M MPOPECCHOHAIBHOW AEATENbHOCTH;
MOHUMATh W pelath NpoOIeMbl B HOBBIX MM HE3HAKOMBIX CHTYallUsiX B KOHTEKCTaX U
paMkax OoJiee IIMPOKUX (MITM MEXANCLMIUIMHAPHBIX) 00JIaCTe!, CBSI3aHHBIX C M3y4aeMOM
001aCThIO; OCYIIECTBIATH cOOp, 00paObOTKY M MHTEpPIEPTANNIO JTAHHBIX HCCIICIOBAHUS;
oQOPMIISITE pe3yNbTaThl HAYYHO-UCCIIEIOBATEILCKOW paboOThl B pa3iuuHble (HOPMBI
Hay4YHOM mponaykuuu (peueH3usi, Te3Huc, HOKJal, HaydHas CTaThbsl); HCIIOJIb30BATh
KOJINYECTBEHHBIE W KAaYECTBEHHBIC METOMABI JUIS MPOBEACHUS HAYUHBIX HMCCICAOBAHMM;
OpraHu30BaTh JIUCKYCCHIO, UCTIONIB3YS JOKa3aTelbHYI0 0a3y, MOTYYeHHYIO B pe3yibTare
TEOPETUYECKUX U SKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHUI.

Experimental
Biology

Pre-service teachers learn the principles and structure of the organization of scientific
activity, the Fundamentals of Experimental Biology, the methodology of scientific
cognition, techniques of setting goals and research tasks. The course develops pre-service
teachers’ skills in experimental research, processing and analysis of the results. Pre-
service teachers demonstrating competence can: apply research results in pedagogical and
professional activities; understand and solve problems in new or unfamiliar situations in
contexts and within broader (or interdisciplinary) areas related to the field of study; adapt
modern science achievements to educational process; collect, process, and interpret
research data; formalize results of research work into various forms of scientific
production; use quantity and quality methods for scientific research; arrange discussion
with evidence from theoretical and experimental research.

Beill TK
TIJTKB
PD EC

MuxkpoOuonorust
OHMOTEXHOJIOTHS
HeTri37epiMeH

Kypc  mukpoarzamapiabiH ~ MOPQOJOTUSCHIH,  (DU3HONOTHSICHIH,  OHOXUMUSCHIH,
TCHETUKAChIH JKOHE CHUCTEMAaTHUKAaChlH 3epTreyai  KaMmtuzipl. COHBIMEH  KaTap,
OakTepusiiap, albBITKBLIIAD, KaHyapiap MEH eCIMIIKTEp KacyllaJapblHBIH AaKbUIIAPBIH
naiijanaHy NPUHIMITEP], XUMUS JKOHE (Qu3uKa OOUbIHINA OiiMAlI MaiiianaHa OTHIPHIIL,
TCHETUKAIBIK WMHIKCHEPHS] MEH OWOTEXHOJIOTHSUIBIK OHJIPICTErT MeTaboJIM3M JKOHE
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OMOCHHTETHKAJIBIK MYMKIHAIKTEp TaslKbUiaHagsl. [lopic KypcblHaH ©TKEHHEH KeHiH
Oomamak MyraniMaep OMOTEXHOJIOTHSIHBIH JAaMy HEpPCIEKTHBAIAPHI Typabl >KaKChl
oimimre ne 6onansl: pekomounantTel JJHK any xone JHK kionpay sxonmapbiH urepeni,
TUIa3MUAaIapAbl NaifanaHaabl, MUKPOKIOHAIBAB KeOel KaJamaapbl >KOHE opTypii
canamapaa dhepMeHTTEp I KoiaaHaael. Ky3pIpeTTUTIKTI MEHrepreH OoJramak MyFariMaep:
3aMaHayu MOJIEKYJIaJIbIK-T€HETHKAIBIK smicrepai KOJIaHa OTBIPBIII,
MHUKPOOPTraHM3MJIEpAIH ~ MOP(O-(QHU3HONOTHACHH,  OMOXUMHACHIH,  I'C€HETHKACHIH
CANBICTBIPABl;,  OMOTEXHONOTHSIIBIK  OOBEKTIIEpMEH  JKYMBIC  icTey  Ke3iHge
nesnH(peKnusay XKoHe 3apapChi3TaHbIPy SMICTepiH KOJAaHAIbl, MUKPOOPTaHH3MAEP/Ii
aHBIKTAy YIIIH TpaMMIBIK 9Jic OOHBIHIIA KOPEKTIK OpTaHbl JaWbIHIAY KOHE OOsy
JaFJbpUIapblH KepceTeli; MHUKPOOTHIK AaKbULAApABIH 6Cyl MEH JaMmy IapaMmeTpiepiH
TeKcepei, MUKpoar3aap/Ibl MOJCHH KoHEe MOPQOIOTHSIIBIK OenTisiepi OOWBIHINA TYPHIC
aHBIKTAU/IbI; OMOTEXHOJIOTUSIIBIK OHIIPICTE Tipi aF3ajlap/blH KOJJAAHBUTYbIH Oaraiaiijpl:
MHUKPOOTHIK aKybI3/Ibl, )EPMEHTTIK IMpenapaTThl, Ouorasabl, OMOITAHONABI XKOHE T. 0.
ayajel; Tipi aF3aJap/Iel ecipy jKoHE KIOHAAY, MUKPOKIOHAIAB KOO0 SKCIIEPHUMEHTTeEDI,
Tipl aF3amap KacyllaJapblHbIH IHpenaparTapblH  MHUKPOCKONUSUIAY — JaFdbUIapbIH
KaTTRIKThIpaab;; ['MO  KOJNAaHYABIH OTHKAIBIK MOCENENEPiH, TeHIIK-UHKEHEPIIIK
MaHMITY IS LU MPUHLUITEPIH, TaKCOHOMMUSIIAFbI, MenunuHaaarsl KOHE
KPUMHUHAIMCTHKAAAFbl  MOJIGKYJIANBIK-TEHETUKAJIBIK ~ TOCUIAEPAiH  MaHBI3IBUIBIFBIH
Taljay; MHKpOar3alap/blH ecyi MeH jaamybiHa, (epMeHTTepai (mekTuHasza, MpoTeasa
JKOHE T. 0.) KOJJaHyFa, aHTHCENTHKAIBIK JKOHE JEe3MH(EKIMSIIBIK 3aTTapbIH dcepiHe
xoHe T. 0. optypii dakrtopmapasiy (Temneparypa, pH, KOpEeKTiK OpTaHbIH Ma3MYHBI)
ocepiH 3epTTell; MHKpoar3ajapAblH >KUHAKTAyIIbl JKOHE Ta3a KyJbTYpachlH aiy,
MUKPOKJIOHAJIZIBI KOOCH oJICIMEH KaJUIyC TIHAEPIH ajy YIIIH JKCICPUMEHTTEP
koOamaiipl; Cy, aya, CYT OHIMIEpiHIH MHKpOQIIOpaCkiH 3epTTey MaKCaThIHIA
9KCHEPUMEHTTI Kayilci3 XKYprizeai; MWarblH ko0anappl YHbIMIACcThIpaibl: THIIOTE3a MEH
KOPBITBIHBI Kacahbl, KOCHApIai/Ibl, KYIITI oHE 9JICi3 »KaKTapblH Oarajaiibl, ecemn
Oepeni; >kobanmay JKoHE 3epTXaHAJBIK JKYMbBICTAap OOWBIHINA 3epTTey JEepPeKTEpiH
JKUHAYJBI, OHJEYIl JKOHE TYCIHAIpYAiI JYy3ere achlpajbl; FBUIBIMA TUIM, TOHIIK
TEPMUHOJIOTUSHBI KOHE MIAPTTHI OSNTUIepl 3epTTEYIiH MoHI, Mpolleci MeH HOTHXKENIepiH
TYCIHY YIIIiH OPBIHJIBI )KOHE JAYPhIC KOJIAHAJIbI.

MuxpoOuosnorus
C OCHOBaMH
OMOTEXHOJIOTUU

Kypc oxBateiBaeT u3ydeHue Mop¢oiaorud, (U3MOIOTHH, OHOXUMHUH, TE€HETUKH U
CHCTEMaTHKH MHUKPOOpraHn3MoB. Kpome Toro, o0cy>kaatoTcsi IpUHIUIIBI UCTIONB30BAHUS
KyJIbTyp KJIETOK OakTepuil, ApOXOKeH, XUBOTHBIX M pPAacTEeHHH, MeTabomm3M U
OMOCHHTETHYECKHE BO3MOXXHOCTH B T€HETHYECKOW WHIKCHEPUH M OMOTEXHOJOTHYECKOM
MPOM3BOJICTBE, MCHONB3YS 3HAHUA MO XuMuU W (usuku. [locne mpoxoxkaeHus Kypca
Oynoymiue ydYuTenss HWMEIOT XOpolnne ©0a30Bble 3HAHHWS O TEPCHEeKTHBAX pa3BUTHUS
OmoTexHOJIOTHH: CHOoco0bI TomydeHus: pexkomomaanTHol JIHK m xmonupoBanus JIHK,
WCIIOJB30BaHUE IUIa3MHJI, STalbl MHUKPOKIOHAJIBHOTO PAa3sMHOXKEHHS W TPUMEHEHUE
(epMeHTOB B pa3nuuHbIX oOmacTsax. bynymme yuurens, OeMOHCTpUpYIOIINE
KOMIIETEHTHOCTh, MOTYT: CpaBHHMBAaTh MOP(O-(PHU3HOIOTHIO, OHOXUMHIO, TEHETHKY




MHUKPOOPTraHM3MOB C TNPHUMEHEHHEM COBPEMEHHBIX  MOJCKYJISPHO-TEHETUIECKUX
METOJOB; JEMOHCTPHPOBATh HABBIKM NPUMEHEHHS METOJOB  NEe3MHQPEKIUH |
CTepUIM3alMd 1pu pabore ¢ OHOTEXHOJIOTMYECKHMMH OOBEKTaMH, TOATOTOBKU
MUTATENFHBIX Cped M OKpacku Mo Merony I'pamMma i WOeHTUHUKAIMN
MHKpPOOPTAaHU3MOB; TIPOBEPSTH IMapaMeTpsl POCTa W PA3BUTHA MHUKPOOHBIX KYJIbTYPp,
NPaBWIBHO  HMIACHTH(OUIMPOBATH  MHKPOOPTaHM3MBI 1O  KYJIbTYpaIbHBIM |
MOpP(OJIOrHIECKUM MPHU3HAKAM; OLIEHMBATh HCIONB30BAaHUE JKUBBIX OPraHU3MOB B
OMOTEXHOIOTUYECKOM ITPOU3BOJICTBE: MONyYEHHE MHKPOOHOrOo Oenka, (epMeHTHOTO
npemnapara, Ouorasza, OMOITaHONA W T.I.; NPAKTUKOBATh HABBIKH KYJIHTHBHPOBAHUS M
KIIOHUPOBAaHUA JKHUBBIX OpraHusmMoB, SKCIICPUMCHTHUPOBAHUA MUKPOKJIOHAJIBHOT'O
Pa3sMHOXKEHUS, MHKPOCKONIMPOBaHHUs MpEnapaToB KIETOK JKUBBIX  OpPraHU3MOB;
AQHAIM3UPOBATH ATUYECKHE BOIPOCHl puMeHeHHs [ MO, mpHHIMIBI TeHHO-HH)XEHEPHBIX
MaHHHy.]'IﬂIIHﬁ, 3HAYCHUEC MOJICKYJAAPHO-TCHCTUYCCKUX IIOAXOAO0OB B TaKCOHOMMH,
MEAUILINHE u KPUMHUHAJIMCTUKE, HCCIICA0BATH BJIMAHUC Ppa3JInYHbIX @aKTOpOB
(remmepatypsl, pH, coxmepaHWe TNHUTATENBHBIX Cpel) HAa POCT H  pa3BHTHUE
MHUKpPOOPTaHU3MOB, NpUMeHeHHe (epMEeHTOB (TMEeKTHHA3a, MpoTea3a W T.J.), BIHSHUE
AHTHUCCIITUYCCKUX U )Z[CSI/IH(I)I/IHI/IpyIOHII/IX BCIICCTB U T.A.; IPOCKTUPOBATH SKCIICPUMCHTBI
JUISL TIONMYYeHHsS HAKOMMTEIbHOW M YHCTOH KyJIbTYyphl MUKPOOPTaHM3MOB, MOJYyYCHUS
KaJLTYCHBIX TKaHEH METO/I0M MUKPOKJIOHAITEHOTO Pa3MHOXEHUS; IPOBOIUTH O€30TacHBIN
OKCHEPUMEHT C TeNbI0 U3yYeHUsT MUKPOQIIOPHI BOABI, BO3yXa, MOJOYHBIX MPOAYKTOB;
OpraHu30BaTh HEOONbIIME MPOEKTH: (HOPMYJIMPOBAHME THUIOTE3Bl M  BBIBOJIOB,
IUIAHWPOBAaHUE, OIICHMBAaHHE CHIIBHBIX W CJa0bIX CTOPOH, COCTaBJICHHE OTYETa;
OCYIIECTBIIATH CcOOp, OOpabOTKYy W WHTEPIpPETAlWIO JaHHBIX HCCIEIOBAHUS TI0
MPOEKTHBIM W J1a0OpaTOPHBIM paboTaM; HCIONB30BaTh HAYYHBIA SI3BIK, MpPEAMETHYIO
TEPMHHOJIOTHIO U YCIOBHBIE 0003HAYEHHSI YMECTHO U IPABUIILHO

Microbiology
with the basics of
biotechnology

During the course, pre-service teachers examine morphology, physiology, biochemistry,
genetics and systematics of microorganisms. They also investigate the principles of using
bacterial, yeast, animal and plant cell cultures, metabolism and biosynthetic capabilities
in genetic engineering and biotechnological production by using knowledge of chemistry
and physics. After the course, pre-service teachers have a good basic knowledge of the
prospects for the development of biotechnology: the methods of obtaining recombinant
DNA and DNA cloning, the use of plasmids, the stages of microclonal reproduction, and
the use of enzymes in various fields. Pre-service teachers who demonstrate competence
can: compare morpho-physiology, biochemistry, genetics of microorganisms with the use
of modern molecular genetic methods; use disinfection and sterilization methods when
working with biotechnological objects, and preparing nutrient media and coloring by
using the Gram method to identify microorganisms; check the parameters of growth and
development of microbial cultures, and correctly identify microorganisms by cultural and
morphological characteristics; evaluate the use of living organisms in biotechnological
production: production of microbial protein, enzyme preparation, biogas, bioethanol;
practice the skills of cultivation and cloning of living organisms, experimentation of




microclonal reproduction, microscopy of preparations of cells of living organisms;
analyze the ethical issues of the use of GMOs, the principles of genetic engineering
manipulations, and the importance of molecular genetic approaches in taxonomy,
medicine and criminology; investigate the influence of various factors (temperature, pH,
nutrient content) on the growth and development of microorganisms, the use of enzymes
(pectinase, protease, etc.), the influence of antiseptic and disinfectants; design
experiments for obtaining a cumulative and pure culture of microorganisms, obtaining
callus tissues by microclonal reproduction; conduct a safe experiment to study the
microflora of water, air, and dairy products; organize small projects: formulation of
hypotheses and conclusions, planning, assessment of strengths and weaknesses,
preparation of a report; collect, process and interpret research data on design and
laboratory work; use scientific language, subject terminology and conventions
appropriately.

TomnsIpakrany
Heri3aepiMeH
KoJ1gaHOasbl
ouonorus

By xypc TombIpakTaHy, arpoOXUMHs, OCIMIIIK IAPyallbUIBIFEL TOMBIPAK TY3UTy MpOLEci,
TOTBIPAK MOP(OIOTHICH, TOMBIPAKTHIH KYPBUIBIMBI MEH KAaCHETTEPi, TOMBIPAKTHI OHJEY,
aybUT MIapYaIIbUTBIFBIH XUMHSIIAHABIPY, MOICHH OCIMIIKTEp MaceTeNepiH KapacThIpapl:
Kypc mopicTep koHe 3epTXaHANIbIK cabaKTapaH TYpajbl, OHbIH OapBICHIHA OKY-3€pTTCY
KBI3METIH  YHBIMIACTBIPYJia  3€pPTXaHAIbIK  KaOJBIKTApPMEH,  MaTepHajIapMEH,
KypaJiIapMeH JKYMBIC iCTE€y HaFabUIapbl KaJbIITacaabl, 3ePTXaHAIBIK JKYMBICTAp MEH
HIaFBIH  FBUTBIMU  JKOOAmapipl KYprizy Ke3iHae OuUTiM alylmbulapIblH OHAPAIBIK
Ky3bIpeTTepi AaMuabl. Ky3pIpeTTimiKTi MeHrepreH Oonaliak MyFaliMJIep:. TONBIPAKThI
MEXaHUKAJBIK, KypaMbl OOWBIHINA KIKTEH/Ii; TOBIPAKTaHY/IbIH OUOIIOTHUSIIBIK, XUMHSITBIK
JKOHE 0acKa FBRUIBIMIapMEH OalIaHBICHIH TalNalabl, Sp TYPi (aKkTOpIapAbIH TOIBIPAK
TY3lIyiHe, Tipi aF3ajap[blH TOIBIPAK TY3UIyiHE ocepiH 3epTTey MaKcaThlHAa Kayimcis
AKCIIEPUMEHTTEp JKYPri3eli; MONCHU OCIMAIKTEPHiH MOPQOIOTHSIIBIK, OHOJOTHSIIBIK
JKOHE SKOHOMHUKAIIBIK EPEKIIENKTEPiH aHBIKTaibpl; Ka3akcTaH ayMarbIHBIH TOIBIPAK-
OKOJIOTUSJIBIK ~ JKOHE  OMOJKOJIOTHSUIBIK ~ JKarjaiblH  Oarayaipl; TOTBIPAK
MHUKpPOOPraHU3MAEpiH  ocipy, Tipli ar3ajap JKacyllajJapblHBIH IpernapartapbiH
MUKPOCKOIHUSUIIAY JaFIbUIAPbIH JKATTHIKTHIPAbl; TOMBIPAKTHIH KYpPaMbl MEH KaCUETTEpiH
(bmsukanbik,  (QU3HMKAIBIK-MEXaHWUKAIBIK,  PEONOTHSUIBIK)  aHBIKTay  OOMBIHIIA
IKCTIIEPUMEHTTEp KoOajaiiapl, OCIMOIK IapyamIbUIBIFEIHAA OpPTaHUKAIBIK JKOHE
MUHEPAJIbl THIHAWTKBIIITAPBIH KOJIJAHBUTYBIH 3€pTTEll; *oOamapabl ocrapiaiabl
JKOHE JKYPri3e/li: THIOTe3a MEH KOPBITBIHABUIAPABI TYXKBIPBIMIAMIIBI, KYIITI KOHE 9JCi3
JKaKTapblH Oaraylaiifibl, ecel KacaWjpl; >X00ajgaylbl JKOHE 3EePTXaHAIbIK JXYMBICTAP
OOMBIHITIA 3epTTEY MCPEKTEPIH KUHAYIBI, OHACYAl KOHE TYCIHIIPYIi JKY3€re achlpasbl,
3epTTEeYAIH MOHI, TPOIECi MEH HOTIDKENEPIH TYCIHYre BIKIAl €TETiH FBUIBIMH TiJIi,
MIOHIK TEPMUHOJIOTHSIHBI )KOHE MAPTTHI OCNTUIEP i OPBIHJIBI )KOHE JVPBIC KOJIaHAIEI.

ITpuxnagnas
Ouonorus ¢
OCHOBaMH
[I0YBOBEIECHUS

JaHHBIN Kypc paccMaTpuBaeT BOIPOCH MOYBOBEIEHHS, arpOXHMHHU, PACTEHUEBOJICTBA!
nporecc MNOYBOOOpa3oBaHUs, MOP(OIOrus TOYBBI, CTPOCHHE U CBOWCTB IIOYBHI,
00paboTKa MOYBBI, XMMH3AIHMA CEJIBCKOTO XO3iHCTBA, KYyJbTYpHBIE pacteHus. Kypc
COCTOWT W3 JIEKIIMOHHBIX M Ja0OpaTOPHBIX 3aHATHH, B XOJA€ KOTOPHIX (OPMHUPYIOTCS
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HaBBIKK paboTHl ¢ J1a0OpaTOpHBIM 00OpYIOBaHMEM, MaTepHajlaMu, WHCTPYMEHTAMH B
OpraHM3aIix y4eOHO-HCCIIe10BaTeIbCKON JeATeITbHOCTH, Pa3BHUBAIOTCS
MEXIUCUUITUHAPHBIE KOMIETEHIIMH OOYYalOIIMXCsl MPH TPOBEICHUU J1a0OpaTOPHBIX
paboT W HeOONBUIMX HAyYHBIX MPOEKTOB. bByaymime yuuTens, IEMOHCTPHPYIOLIHE
KOMIICTEHTHOCTh, MOTYT: KIAcCH(HUIMPOBATH IOYBY IO MEXAHHYECKOMY COCTaBY;
AQHAIM3UPOBATH CBSI3b ITOYBOBEICHHS C OMOJOTMYECKHMH, XMUMHYECKUMH H JIPYTHMH
HayKaMH; IPOBOJUTH Oe30mMacHble SKCIEPUMEHTBl C LENbl0 H3YYCHUS BIMSIHUS
pa3nMYHBIX (HAKTOPOB Ha IOYBOOOpPA30BAaHME, BIMSHUS JKUBBIX OPraHU3MOB Ha
MOYBOOOpa3OBaHUE; HIACHTU(DUIIMPOBATH  MOP(OJOTHYECKUE, OWOIOTHYECKHEe |
XO3SHCTBEHHBIE  OCOOCHHOCTH  KYJNBTYpHBIX  PAcTCHHWH; OIICHWBaTh MOYBEHHO-
IKOJIOTUUECKOE U OMOIKOIOTUUECKOe cocTossHUE TeppuTopun KasaxcraHa; npakTHKOBAaTh
HaBBIKH KYJIbTUBHPOBAHUS MHUKPOOPTaHH3MOB TIOYBBI, MUKPOCKOIIMPOBAHUS TPETIapaToOB
KJIETOK KHMBBIX OPraHU3MOB; MPOEKTUPOBATH YKCTIIEPUMEHTHI TI0 ONPENEICHUIO COCTaBa U
CBOWCTB TOYBHI ((u3nueckue, (HU3NKO-MEXaHUUECKHE, PEOJIOTUYECKHUE); HCCIENI0BATh
NPUMEHEHNE OpraHMYeCKHX M MHHEpalbHBIX yJOOpEHHMH B PacTEHHEBOJCTBE,
IUIAHWPOBATh W TIPOBOAWTH MPOEKTH: (HOPMYITHUPOBAHHWE THIIOTE3bl M  BHIBOJOB,
OLICHUBAaHUE CUJIBHBIX M CJAa0bIX CTOPOH, COCTaBJICHHE OTYETa; OCYIIECTBIATH CcOOp,
00paboTKy M MHTEPIPETAIMIO JaHHBIX MUCCIICAOBAHUS 10 NMPOSKTHBIM M Ja00PaTOPHBIM
paboTaM; HCHONB30BaTh HAYYHBIH SI3BIK, MPEAMETHYIO TEPMHUHOJIOTHIO W YCIOBHBIE
0003HaYCHHUs] YMECTHO U MPABIIBHO

Applied biology
with the basics of
soil science

During the course, pre-service teachers examine the topics of soil science, agrochemistry,
and crop production: the process of soil formation, soil morphology, structure and
properties of soil, tillage, chemistry of agriculture, and cultivated plants. The course
consists of lectures and laboratory classes, during which pre-service teachers develo their
skills in working with laboratory equipment, materials, tools in the organization of
educational and research activities. They also develop their interdisciplinary
competencies during laboratory work and small scientific projects. Pre-service teachers
who demonstrate competence can: classify soil by mechanical composition; analyze the
relationship of soil science with biological, chemical and other sciences; conduct safe
experiments to study the influence of various factors on soil formation, the influence of
living organisms on soil formation; identify morphological, biological and economic
features of cultivated plants; assess the soil-ecological and bioecological condition of the
territory of Kazakhstan; practice the skills of cultivating soil microorganisms,
microscoping preparations of cells of living organisms; design experiments to determine
the composition and properties of the soil (physical, physico-mechanical, rheological);
investigate the use of organic and mineral fertilizers in crop production; plan and carry
out projects: formulation of hypotheses and conclusions, assessment of strengths and
weaknesses, preparation of a report; collect, process and interpret research data on design
and laboratory work; use scientific language, subject terminology and conventions
appropriately.

BII TK

Kazakcran

bimiM amymel Tipi aF3ayiapAblH KOHE OJIAPABIH KAaybIMIACTHIKTApBIHBEIH Kazakcran
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ouopecypcrapbl

ayMarblHJa reorpadisuiblK Tapalybl MEH OpHajlacybl Typajibl €3 TYCIHITIH AaMbITabl.
Bomamak myranmiMzaep jkeKelereH aiiMaKTapaarbl oCIMIIKTED KoHE JKaHyapiap SIeMiHIH
KYpBUIBIMBI MEH JAWHAMHKACBIHBIH MAaHBI3/Ibl 3aHABUTBIKTAPbIH ureperdi. bimiMm amymist
Kazakcranmarel maiiganbsl ©CIMIIKTEp MEH >XaHyapiapIblH >KEKellereH TONTapbl MEH
TYpAepiH 3epTTey IKOHE MIAPYyallbUIBIK WIrepy TapUXBIHBIH HETI3rl Ke3eHIepiH
canbicTeIpagpl. Omap KP epekine KopranaTelH TaOWFW ayMaKTapbIHBIH OpHAIACYBIH
XbIpaTabl )KoHE JTaHAMA(TTHIK, OMOJIOTHSUIBIK SPTYPILIIKTI CakTayJarbl MEMIICKET TTeH
KOFaMHBIH peiH Oaramaimbl. Ky3bIpeTTiTiKTI MeHrepreH Oomamak MyFariMiaep:
OMOJOTHSIIBIK pPecypCTaplblH HETI3Tl TypJepiHiH KarmailblH kyheneini; Kazakcran
PecnyOnukachIHBIH ayMarbIHIAFbl OMOJIOTHSITBIK PECYpCTapAbl CHUIATTAH/bI; SKOMBLUTBIIT
KeTy KayIi TOHTeH OmopecypcTap TYpJIEpiHiH CaHATTapbl MEH eNIIeMJepiH TYCIHAIpeni;
KazakcTanHbIH OHOpecypcTapbiHBIH OHIMAUIITIH apTTRIPYJaFbl KOpIIaFaH OPTAaHBIH
MaHbI3BIH  Oaramaiifpl; Ka3akcTaHHBIH  OWMOJIOTHUSJIBIK — alyaHTYPJIUITIH — CcakTay
npobjeMachiHa 3aMaHayd TYKBIPIMIAMANBIK TOCUINEpl YChIHAABL, OHOpeCypCTaplIbiH
OHIMJIITIH apTTHIPYABIH HETi3ri >kommapbiH ataiiapl; KP epekmie KopramaTeiH TaOuFu
ayMaKTaphIHBIH OMOANYyaHTYPIUTIKTIH OHIMIAUITIH CakTay MEH apTTHIPYJaFbl pejiH
Oaranayra y#pereni

buopecypcel
Kazaxcrana

OOyu4arommiicsi pa3oBbET CBOE IMOHMMaHHE O TeorpauyeckoM paclpoCTpaHEHUH U
pasMelLeHNH JKMBBIX OPraHM3MOB W HX coolmectB Ha Tepputopun KasaxcraHa.
Bynymupe yuurtens ycCBOSAT BaKHEHIIME 3aKOHOMEPHOCTU CTPYKTYpPhl M JHHAMMKHU
PacTUTEIHHOTO U KMBOTHOTO MUpa B OT/AEIBHBIX peruoHax. OOyuaromirecs CpaBHUBAIOT
OCHOBHBIE dTalbl HCTOPUHM M3YyUEHHUS U XO3AHCTBEHHOI'O OCBOEHHUS OTHAENBHBIX TPy U
BUJIOB ITOJIE3HBIX PacTEHUH M >KUBOTHBIX B KazaxcraHe; pasnuuaroT pa3MelieHus: 0oco0o
OXpaHseMbIX IPUPOAHBIX TeppuTopuii PK 1 omleHuBaroT posib rocyaapcTsa u o0IecTsa B
COXpaHeHWU JaHAWAPTHOrO M OMOJIOTHYECKOro pasHooOpasus. bynymue yuurens,
JEMOHCTPUPYIOIIUE  KOMIIETEHTHOCTb, CMOIYT: CHUCTEMATU3UPOBAThb  IIOJIOKECHHE
OCHOBHBIX BUIOB OMOJIOTHYECKHUX PECYPCOB; OXapaKTepHU30BaTh ONOIOTUIECKHIE PECYPCHI
Ha Tepputopun Pecrmybnmku KazaxcraH; OOBSCHUTH KAaTETOPHHM W KPUTEPUH BUJIOB
OnopecypcoB, HaxOISIIMXCS TOA YIpO30il HMCUYE3HOBEHHMS; OLICHHWBATh 3HAYCHHE
OKpy)Karomel cpenbl B TOBBIIICHHH TPOAYKTUBHOCTH OmopecypcoB Kazaxcrana;
MIPEJICTABIATh COBPEMEHHBIE KOHIIETITyaJbHBIE TOAXOMIbI K TpoOJeMe COXpaHeHUs
Ouonornueckoro pasHooOpasusi KazaxcraHa; - Ha3plBaTh OCHOBHBIC ITyTH IOBBILICHHUS
NPOAYKTUBHOCTH OHOPECYpcoB; - OOy4YUTb OLEHHBAHHIO POJIM 0CO00 OXpaHsIEeMbIX
npupoAHblx Tepputopuii PK B COXpaHeHMM W NOBBILIEHUM TPOJYKTHBHOCTH
Omopa3HooOpasusl.

Biological
Resources of
Kazakhstan

Pre-service teachers understand the geographical distribution and placement of living
organisms and their communities on the territory of Kazakhstan. They determine the most
important patterns of the structure and dynamics of the flora and fauna in certain regions.
They also compare the main stages of the history and economic development of certain
groups and species of useful plants and animals in the Republic of Kazakhstan. Pre-
service teachers distinguish the locations of specially protected natural areas of
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Kazakhstan and assess the role of the state and society in the conservation of landscape
and biological diversity. Pre-service teachers who demonstrate competence can:
systematize the position of the main types of biological resources; list biological
resources on the territory of the Republic of Kazakhstan; specify categories and criteria of
endangered species of biological resources; determine the importance of the environment
in increasing the productivity of Kazakhstan"s bioresources; present modern conceptual
approaches to the problem of conservation of biological diversity of Kazakhstan; name
the main ways to increase the productivity of biological resources; teach the assessment
of the role of specially protected natural territories of the Republic of Kazakhstan in
preserving and increasing the productivity of biodiversity.

Buocdepa xone
epeKIe
KOpFaJIaThIH
TaOUFU ayMaKTap

Bomamak myraniMaep 0uochepaHblH KYPBUIBIMBIH, KbI3METIH KOHE KahaHIbIK SKOXKYHe
peTiHIeT] TYPaKThUIBIFBIH, COH/IAii-aK TAOUFATTHI KOPFAY MEH TYPAKThI IaMyAaFbl epeKIe
KOpPFaJIaTBIH TaOWFU ayMaKTap/Abl YHBIMAACTHIPY, JKYMBIC iCTEY JKOHE MaHbI3IBLIBIFBIH
seprreiini. Ky3bIpeTTinirin kepcereTiH Oonamak MyFamiMIep: dKOXyhenep MeH
omooprypmimikti cakraynarel EKTA pemH TyciHyre; SKOJOTHSUIBIK >KaFmailimapabl
Tajmayra koHe TaOWFaTKa aHTPOIOTEHIIIK dcepi Oaramayra; MOHHIH Ma3MYHBIH MEKTEI
OuoItorus KOHE KapaThUIBICTAHY KypChbIHA OipiKTipyre; TaOMFaTThl KOpray OOBEKTiNepi
Oa3achliHIa IKCKypCHUsIap, OKYy 00ajlapbl MEH ic-IIapaapibl 33ipiieyre; 3KOJOTHSIIbIK
OarbITTaFrbpl 3epPTTEY JKOHE IKoDayay >KYMBICTAPBIH JKYPri3y oIICTEpiH MeEHrepyre
Ka0iIerTi.

Buocdepa u
0c000
OXpaHsieMbIe
MPUPOIHBIE
TEPPUTOPUH

Bynymue yuutens M3ydalOT CTPYKTYPY, (QYHKIMH M yCTOMYMBOCTH OHOC(EpBl Kak
rJ00TbHON YKOCHCTEMBI, A TAaKKe HPUHLUIEI OpraHU3aluH, (yHKIMOHHPOBAHUS W
3HAUYeHHE 0CO00 OXpaHAEMBIX IPUPOTHBIX TEPPUTOPUA B OXpaHEe NPHUPOABI U
YCTOMYMBOM pa3BUTHU.  byjaymue yduTens, JEMOHCTPUPYIONIME KOMIIETEHTHOCTD,
CIIOCOOHBI: [onumare pons OOIIT B coxpaHeHWH IKOCUCTEM M OMOpa3zHOOOpa3us;
AQHAJTM3UPOBATH HKOJOIMYECKHE CUTYallMd M OIIEHKY aHTPOIOTEHHOI'O BO3JCHCTBHUS Ha
NPUPOY; HWHTEIPHUPOBATH COJAEPIKAHKE JUCIUIUIMHBI B MIKOJBHBIA Kypc OHMONOTHH U
€CTEeCTBO3HAHUSI;, pa3pabaThIBaTh SKCKYPCUH, YUeOHbBIE TIPOSKTHI M MEPOIIPUSTHSI Ha Oaze
NIPUPOAOOXPAHHBIX OOBEKTOB; BIAJETh METOJAMU NPOBEICHMS HCCIEIOBATEIBCKUX U
MIPOEKTHBIX paboT HKOJIOrHIECKON HAIlPaBIEHHOCTH.

Biosphere and
Specially
Protected Natural
Areas

Future teachers study the structure, functions and sustainability of the biosphere as a global
ecosystem, as well as the principles of organization, functioning and the importance of
specially protected natural areas in nature conservation and sustainable development.
Future teachers who demonstrate competence are able to: Understand the role of protected
areas in the conservation of ecosystems and biodiversity; analyze environmental situations
and assess anthropogenic impacts on nature; integrate the content of the discipline into the
school course of biology and natural sciences; develop excursions, educational projects and
activities based on nature conservation facilities; master methods of conducting research
and design work of an ecological orientation.

BII TK

I'eoboTanmka

Kypc Gonamrak 6mosioruss MyramiMaepiH Kocibm nmasprayna menrymm pen atkapanbl. O

OH 6;




BJl KB
BD EC

TUTAHETAHBIH OCIMJIK KaMBUIFBICHIH TYCIHY VIIIH FBUIBIMH HETI31H KaJBIITACTHIPAIBI,
MEKTEeNTe OOTAHWUKAIBIK JKOHE OKOJOTHSUIBIK TAKBIPBINTApJbl OKBITYFa 3EpTTey
JarapuIapbl MEH OAiCTEeMENIK AalbIHABIFBIH JaMbITaAbl, COHBIMEH KaTap SKOJOTHSIIBIK
JKayanTbl Myranmimai TopOueneyre BIKIan eTedi. bonamax MyframiMaep Kepaeri
OCIMIIKTEP/AIH Tapany 3aHIbUTBIKTAPBIH, OCIMAIKTEp KaybIMIACTBHIFBIHBIH JKIKTENYiH,
oNapJblH KYPBUIBIMBIH, JIUHAMUKACBIH JKOHE TeO0O0TAHUKAIBIK 3EpTTeYy OJICTEpiH
3eprreiini. DnopucTHKANBIK KypaMmIbl, OCIMIIKTEpAiH SKOJOTHSUIBIK 6OMip CYpy
JKAFIAWIaphlH  JKOHE OKOXKYHENepHiH JKYMBICHIHIA JKOHE TaOWFaTThl KOprayla
oCIMIIKTEep/AiH peiiH Tanjayra Oaca Hazap aynmapburaibl. Ky3bIpeTTINTIKTI KepceTeTiH
Oonaiak Myframimaep: (QUTOLECHO3AAPAbI TallayFa JKOHE CUIATTayFa; re¢000TaHHKAIIBIK
CUMaTTaMaiap Jkacayra, Typiep KYpamblH, KYPbUIBIMBIH KOHE >KOOAIBIK KaOBbIHABICHIH
ecelnKe anyra; repOoapuid, GIOPUCTHKAIBIK TaJay, SKOJOTHSUIIBIK IKATaTapMEH KYMBIC
icteyre; (UTOLCHO3MAPBIH Aerpafalys OeNriiepiH aHbIKTayFa XKoHE OJIap/bl KaJIbIHA
KEJITIPY JKOJIIAPbIH YChIHFA KaOlJIeTTi.

I'eoboTanmka

Kypc urpaer ximoueByro poib B Tpo¢)eCCHOHAIBHOW TMOATOTOBKE OyAyIIUX yduTenei
Oouonorun. Ona (opmMupyer HayuyHyro Oa3y Al MOHUMAHUS PACTUTEIHHOTO IOKPOBA
TUTAHEThl, Pa3BUBAET MCCIENOBATEIbCKUE HAaBBIKM W METOAMUYECKYI0 TOTOBHOCTH K
MIPEToAaBaHNI0 OOTAaHMYECKUX M HKOJIOTUYECKHX TEM B IIKOJIE, & TaKKe CIIOCOOCTBYET
BOCIIUTAHUIO 3KOJOIMYECKH OTBETCTBEHHOIo menarora. bynmymiue yuuTenss H3ydaror
3aKOHOMEPHOCTH  PACIpeleNieHus] pPAcTUTENbHOCTH Ha 3emje, KJIAacCH(HKAIUIO
PaCTUTECIIbHBIX COO6IH€CTB, HX CTPYKTYpPY, AMHaAMUKY, 4 TAKIKEC METOABI reo00TaHNYECKUX
uccinenoBaHuil. BakHoe BHHMMaHHMe yAemsieTcs aHau3y (IIOPUCTHYECKOTO COCTaBa,
9KOJIOTHYECKHM  YCJIOBHUSM OOHWTaHUS PACTeHUH, W PONM PACTUTEIBHOCTH B
(YHKIIMOHUPOBAHUM OKOCUCTEM H OXpaHe MPHUPOJIBL. bynymue yuwurens,
JEMOHCTPHUPYIOLINE KOMIIETEHTHOCTb, CIHOCOOHBI:  NPOBOJIUTH aHAJIU3 U ONHCAaHHUE
(UTOLICHO30B; JAeaTh Te000TaHMYECKHE ONMCAHMUS, YUET BUIOBOIO COCTaBa, CTPYKTYPHI
W TPOEKTHOTO TOKPBITHS; paboTrath ¢ repOapueM, GIOPUCTHYSCKHM aHAITU30M,
OKOJIOTUYCCKNMHU IIKaJlaMH, COCTaBJIAThb reo0O0TaHHYECKHE KapTbl U CXEMbI; BBIABJIATH
NPU3HAKHU Jerpajaiuy GUTOLEHO30B U MIPeUIaraTh MyTH UX BOCCTAHOBIICHHUS.

Geobotany

The course plays a key role in the professional training of future biology teachers. It
forms the scientific basis for understanding the vegetation cover of the planet, develops
research skills and methodological readiness to teach botanical and environmental topics
in school, and also promotes the education of an environmentally responsible teacher.
Future teachers study the patterns of vegetation distribution on Earth, the classification of
plant communities, their structure, dynamics, and methods of geobotanical research.
Important attention is paid to the analysis of the floral composition, the ecological
conditions of plant habitat, and the role of vegetation in the functioning of ecosystems
and nature conservation. Future teachers who demonstrate competence are able to:
analyze and describe phytocenoses; make geobotanical descriptions, account for species
composition, structure and design coverage; work with herbarium, floral analysis,
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ecological scales; make geobotanical maps and diagrams; identify signs of degradation of
phytocenoses and suggest ways to restore them.

buonenonorus

Bonamak myraigimaep OMOTreoleHO3AapIblH YHBIMAACTHIPBUTYBl MEH JKYMBIC iCTEYiHIH
HET13T1 3aHIBUTBLIKTAPbIH 3ePTTEiII, ceOem-caIapiblK 63apa oOpeKeTTeCy/ Ieri TAOUFATThIH
Tipl KoHE ©Ji KOMIIOHCHTTEpi KEINCHIHIH MOHIH Iojenmed amambl, Omoreocdepamars
KYpACNi SKOJOTHSIIBIK JKYHeNepAiH >KUBIHTBIFBIH HETI3med anmaipl, OpTypil TaOuFH-
reorpausUIbIK JKaFmaiinapAa TYpJEpAiH KOaJaNnTalWsCHIHBIH (QOpManapblH ecKepe
OTBIPBIN,  BIHTBIMAKTACTBIK  JAFAbUIAPBIH  KOJIJaHA  OTHIPBIN, OWMOT€OCHO3/bIH
KYPBUIBIM/IBIK KOMIIOHEHTTEpiHE 3epTTey JKyprize anambl. Ky3pIpeTTimiKTI MeHrepreH
Oomamak MyraniMaep: OHOTeOleHO3 MPOLECTEPiHiH KYPBUIBIMBI MEH 9IiCTeMECiH
TyCiHAipeni; OHOreoIeHO3ap/bl  YUBIMAACTBIPYIBIH, JKYMBIC ICTEYAiH  HETi3Ti
MPUHIUINTEPIH CHUMATTANABI, op TYpii THNTETiI OHWOTEONCHOTHKANBIK >KYHeIepIiH
KYPBUIBIMABIK-(OYHKITHOHAIIBIK YHBIMIAPBIH TaJIalabl OMOTeoneHO3JapIblH KOPEKTIK
Ti30EKTepiHIET1 SHEPTUS aFbIHBIHBIH OHIPICTIK MPOIECTEPI MEH THIMIIITIH OaFaianbl;
OMOreoIeHO03  KOMIIOHEHTTEpPiHIH  OmocepaHblH  dJIeMEeHTap oOpTa  Kypaylibl
KYPBUTBIMABIK-(QYHKIIHOHANIABIK OJIOKTaphl PETIHAETI pOIiH Tajlmalipl, TaOUFATTHIH
OpTYpii  KarmalnapbliHAa, TeorpadUsUIBIK  OpHANTACYBIHIA JKOHE  OKOJOTHSUIBIK
(baxTopnapAbH ocepiHje KoaJanTaysuapAbH Typiepi MeH HbICAHJapbIH aHBIKTAY YIIiH
(¢uUTO - XKOHE 300IIeHO3 OOBEKTLIepIMEH KAyilCI3IIKTI €CKepe OTBIPBIT 3epTTeyiep
JKYprizyre yipere/.

buonenonorus

Bynymme  yuutens — u3ydaT — OCHOBHBIE — 3aKOHOMEPHOCTM  OpraHM3aluud U
(GYHKIMOHUPOBAHUS OMOTCOIIEHO30B, CMOTYT JIOKa3aTh CYINIHOCTh KOMIUIEKCA JKUBBIX U
HEXXUBBIX ~ KOMIIOHGHTOB TIPUPOJBI, HAXOMAIIUXCA B  MPHYHMHHO-CIICACTBEHHBIX
BSaHMOHeﬁCTBHHX, O6OCHOBI)IBaTL COBOKYITHOCTb CJIOKHBIX 3KOJIOTHYECKHUX CHUCTCM B
onoreoctepe, MPOBOJAUTH MCCIIEIOBAHUSI CTPYKTYPHBIX KOMIIOHEHTOB OHMOTeolleH03a C
yderoM ¢GOpM KOaJanTalid BHIOB B Pa3HBIX MPHUPOIHO-TEOrpaUIecKuX YCIOBUSX,
WCTIONIB3ysl  HABBIKM  Koyutaboparuu. bymymme — yuuTens, JIEMOHCTPHUPYIOITHE
KOMITETCHTHOCTb, MOTYT: OOBSICHUTH CTPYKTYpPY ¥ METOJIOJIOTHIO IIPOIECCOB
OuoreoneHo3a; -0XapaKTepU30BaTh OCHOBHBIC TIPUHIIATIBI OpraHu3allnHy,
(YHKITMOHUPOBaHUS OHMOTEOIIEHO30B; AaHAIU3UPOBATh CTPYKTYPHO-(YHKIIMOHATEHYIO
OpraHM3alMi0  OWOTEOIICHOTHMYECKUX  CHCTEM  Pa3JIMYHOrO  THIA,  OLCHUBATh
MPOAYKIIMOHHBIE TporiecChl W 3((EKTUBHOCTh IMOTOKA SHEPIHMHM B IHUIICBBIX IEIIX
OHMOTeoIeHO30B; aHAIIM3UPOBATH POJIb KOMIIOHEHTOB OMOTEOIICHO30B KaK 3JIEMEHTAPHBIX
Cpeoo0pasyIoMX  CTPYKTYPHO-(YHKIIMOHAIBHBIX ~ OJIOKOB  Ouocepsl  00ydUTh
MPOBEICHUIO MCCIIEOBAHUIA C y4eTOM Oe30MacHOCTH ¢ OOBEKTaMH (PHTO- M 300IIEHO32
JUTSL  OTIpeieNieHUs] BHIOB W (OpPM KoajanTaluii B pPa3HBIX YCIOBUSX MPUPOIBI,
reorpadMUeCcKOro pacloIOKEeHUs U BO3ICHCTBUS SKOJIOTHUSCKUX (PaKTOPOB.

Biogeocenology

Pre-service teachers build their understanding of the basic laws of the organization and
functioning of biogeocenoses. They are able to prove the essence of the complex of
living, inanimate components of nature that are in causal interactions, and justify the
totality of complex ecological systems in the biogeosphere. They also conduct studies of




the structural components of biogeocenosis considering the forms of species coadaptation
in different natural and geographical conditions using the skills of collaboration. Pre-
service teachers who demonstrate competence can: understand the structure and
methodology of biogeocenosis processes; characterize the basic principles of the
organization and functioning of biogeocenoses; analyze the structural and functional
organizations of biogeocenotic systems of various types; evaluate production processes
and efficiency of energy flow in food chains of biogeocenoses; analyze the role of
components of biogeocenoses as elementary environment-forming structural and
functional blocks of the biosphere; teach conducting safety-based research with phyto-
and zoocenosis objects to determine the types and forms of coadaptations in different
natural conditions, geographical location, and the impact of environmental factors.
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buonorusanarel
STEM-611im

Bomamak myramimaep STEM kemeriMeH OHOJIOTHSHBI OKBITY/Ia OKYIIBUIAPIBIH O17TiM
Oepy KbI3METIH O€JNCEeHIipy »XOHE KapKbIHIATy, AWArHOCTHKA, Oarajay Heri3iH/e
3aMaHayd oOIiCTep MEH TEXHOJOTHsapApl yipeHneai. bomamrak myramiMaep MOHIIK
Ma3MyHIBl FBUIBIMH OUTiM MeH jko0alay, aKmapaTThlK TEeXHOJOTHSUIap MeH
MaTEeMaTHKAIBIK €cenTeysiep TaOWuFru TYpAe OIpIiKTIpiNreH jxobamap apKbUTBl UTepel,
YUBIMIACTBIPY QMICTEMECIH 3epTTehii, Ke3eHaepai Taiukputakasl, STEM  okpiTy
NPaKTUKAChIHAA OPTYPl 3epTrey opicTepiH KonmaHagsl, STEM  3eprreynepin
JKoOanmaipl, 3epTTeyAl OKY OPTACBIHBIH 9OPTYPJi TYPJIEpiHAE OKBITY MpPaKTHKACHIHA
OIpikTipy JaFApUIapblH  KaNbINTACTHIpaAbl. Ky3BIPETTUTIKTI MeEHrepreH OoJamiak
myFraigimaep: STEM OKbITYIBIH TeIarorukaiblK TEXHOJIOTHUSIAPBIH IpiKTEeydi, cabakra
JKoHE cabaKTaH THIC >KYMBICTapJa MEKTENTEri OKy IOHAEPIH OKBITY NpakTHKAChIHAA
THIMJI iCKe achIpajibl, OKYIIBIIAPIBIH SPTYPILUIriH eckepe OThIphin, STEM OKBITYIBI
koOamaiael; OlmiM  Oepy  NPOIECIHIH  HOTHXKEJIepI MEH Ma3MyHbIH Oaranay
MOHHUTOPHHIIHAE KOJIAAHBUIATHIH MEJarorHKaIbIK JHArHOCTHKAaHBIH OPTYPJl oaicrepi
MEH TEXHOJIOTHSUIAPbIH KOJJAaHa[Abl, OKBITY MPAaKTUKAachlH XoHEe STEM-0KbITYyIBI
KETUIZIPY MakKcaThlHAAa OJKYHeNl, JKOCHapiiaHFaH 1C-OpeKeTTEpi OpPBIHAAWIBI;, OKY
NpakTUKachl MEH OKYNIbUIApJbsl 0aKbulay MPOIECIHIH 3epTTey epeKIICTiKTepiH
naijanaHanel; 3€pTTey JardbUIapblH  JaMBITy, OJapAel OiiM camacelH >KOHE
OKYIIBUIAPBIH (PYHKIIMOHAIIBIK CAyaTTBUIBIFBIH apTThIpyFa OarbiTTaiiiel; STEM-oKbiTy
MPaKTUKAChIH 3epPTTEYJ iCKe achlpy >KocmapblH o3ipieiini; STEM-okpiTy GapbichiHaa
AJbIHFAH HOTHKeNepre YHelli MOHUTOPUHT XKYpri3eai; 3epTTeylIiH KYLITI XKoHE OJICi3
JKaKTapblH Oarananapl..

STEM-
obpaszoBaHuE B
Oouonoruu

Bynymue yuurtens W3y4arOT COBPEMEHHBIE METOAWMKHA W TEXHOJOTMHM Ha OCHOBE
aKTHBU3AalMd W HWHTCHCHUUKAIMK  00pa30BaTCIbHON  NEATEILHOCTH — YUAIIUXCH,
JIMATHOCTHKH, OIICHUBAaHUS B O0OyueHHM OMoJOruu ¢ ucnoinp3oBanueM STEM. Bynymue
YUHUTEN OCBAUBAIOT NPEIMETHOE COACPKAHUE YePe3 MPOCKTHI, B KOTOPBIX €CTECTBEHHBIM
00pa3oM UWHTErpHPOBAHO HAyYHOE 3HAHWE U TIPOCKTHPOBaHHE, WH()OPMAITMOHHEBIC
TEXHOJIOTHH M MaTEMaTUYCCKHUE PACUCThI; H3YUYarOT METOANKY OpPraHU3aIluH, 00CYXKIat0T
3Tambl, MPUMEHSIOT Pa3HOOOpPAa3HBIE METOJbI MCCICIOBAHMS B MPAKTUKE IPENOaBaHU
STEM — o0Oyuenus, mnpoektupyor STEM-uccnenoBanus, (QOPMHUPYIOT HAaBBIKH
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WHTETpallid MCCIICAOBAaHUN B MPAKTHKY MpPENOJaBaHUS B Pa3IMYHBIX BUAAX y4deOHOMH
cpensl. bynymue yduTens, IeMOHCTPUPYIOIINE KOMIIETEHTHOCTh, MOTYT: OCYIIECTBISATh
otbop mexarormyeckux TexHonoruii STEM —oOyuenns u 3p(eKTHBHO pearn3oBaTh B
NpakTuke 0OyueHHs IIKOJIBHBIM y4eOHBIM TUCIMIUIMHAM Ha YpOKax M BO BHEYPOUHOU
nesTenbHOCTH; TipoekTHpoBath STEM — oOy4eHne, yauTeiBast pa3HOOOpasne yJamuxcs;
IPUMEHATh pa3M4YHbIE METOAbl M TEXHOJOTMH IE€Jarorm4ecKoi JUarHOCTHKH,
UCIOJb3yEMbIE B MOHUTOPUHIE OIEHKM KadecTBa pe3yJbTaTOB M  COJEpKaHUS
00pa30BaTEeIbHOTO MPOLECCA; BBIIOIHATH IIOCICIOBATENbHBIC, 3aIUIAHUPOBAHHBIC
JIEHCTBUSI C TENIBI0 COBEPIICHCTBOBAHUS MPAKTHKH TpernoaBanus U STEM -o0ydeHus;
pa3BUBaTh CBOM HCCIIENOBATEIbCKUE HABBIKH, HANPABIATh MX Ha MOBBIIIEHHE KaueCcTBa
oOpazoBanus ¥ (YHKIMOHANBHOW TPAMOTHOCTH Yydalluxcsi; pa3pabaTbBaTh IUIaH
peaM3anvy ¥cCIeNoBaHus MpakTHUKU mnpenofaBanus STEM —oOyueHus; MpPOBOAWUTH
CHUCTEMAaTHYECKUH MOHUTOPUHI PE3yNbTaTOB, MONyYeHHBIX B Xxoae STEM —oOyueHwus;
OIICHUTh CHJIBHBIE U cJ1abble CTOPOHBI HCCIIeI0BaHMsL.

STEM education
in biology

During the course, pre-service teachers practice pedagogical methods and technologies
based on the activation and intensification of students" educational activities, diagnostics,
and assessment in biology teaching using STEM approach. Pre-service teachers master
the subject content through projects in which scientific knowledge and design,
information technology and mathematical calculations are naturally integrated. Pre-
service teachers explore the methodology of the organization of STEM learning, discuss
the stages, apply various research methods in the practice of teaching STEM learning,
and design STEM research. Pre-service teachers form their skills in integrating research
into teaching practice in various types of learning environments. Pre-service teachers who
demonstrate competence can: carry out the selection of pedagogical STEM-learning
technologies and effectively implement them in the practice of teaching school academic
disciplines in the classroom and in extracurricular activities; design STEM learning,
considering the diversity of students; apply various methods and technologies of
pedagogical diagnostics used in evaluation of the quality of results and content of the
educational process; perform consistent, planned actions to improve the practice of
teaching and STEM learning; develop their research skills, direct them to improve the
quality of education and their functional literacy; develop a plan for the implementation
of research on the practice of teaching STEM learning; conduct systematic evaluation of
the results during STEM training; evaluate the strengths and weaknesses of STEM
education.

buonorusanarel
UG PITBIK
TEXHOJIOTHSLIIAp

Bonamak myranimaep OHojiorus OoibiHIIa OimiM Oepy HpoleciHae HUPPIIBIK KadIbIKTap
MeH OarmapiiaMaiblK KaMTamachl3 €Tyl MmaijanaHy MYMKiHZIKTepiH 3eptredimi, IT-
TEXHOJOTHSUIAP/IbI, COHBIH IMIiHAEC OWONOrHs cabaKTapblHAa KAIIBIKTBIKTAH OKBITY
JKaFIaibIHIa OKBITYIBIH THIM/II 9ICTEPIH JKOCIApIIaiibl, OHOIOrUs OOUbIHIIA HU(PIIBIK
Oimim Oepy pecypcTapbiH >kacaipl. Ky3bIpeTTiniKTI MeHrepreH OoJaliak Myralimzaep:
QNIEKTPOHIBIK OiiM Oepy Ma3MyHBIMEH WHTEPAKTHUBTI ©3apa OpEKETTECYIiH opTypii
dhopMallapelH KOJJ@HAJBI; >KoOamay KeI3METIiH yHbIMaacTeipyaa |T-texmomorusmapasl

OH 3;
OH 6;
OH 7;
OH 38




naianaHanel; OKYLIBUIAPABIH OMIpIIK OHE OKYy MOHMOTIHIH ecKepe OTBIPBII,
NeJaroruKanblK KbI3METTE AaKMapaTThl KYpPBUIBIMIAY, WHTETpanusuiay KoHE YCBIHY
JarapUIapblH Naiganananpl, | T-TexHonorusnapasl naiaanana OTBIPBIIN, THIM/AL OKBITY IbI
yKocrmapiaiapl, 6uonorus OoWbIHIIA HUPPIBIK OiliM Oepy pecypcTapbiH 93ipIeH/i.

Hudposrie
TEXHOJIOTHH B

OuoJIoruHn

Bynymue yuntens u3y4aroT BO3MOKHOCTH HCIIOIB30BAHUS [I(PPOBOTO 000PYIOBAHUS U
MporpaMMHOTO oOecriedeHus] B 00pa30BaTebHOM MpoIlecce MO OMONOTHH, TUIAHUPYIOT
3¢ dexkTUBHBIC CIOCOOBI MPEIOIaBaHus ¢ UCTIOIb30BaHUEM [T-TeXHOJIOT A, B TOM YHCIIe
B YCIOBHSX JUCTAHIIMOHHOTO OOYYCHHMS HAa YpOKaxX OWOJOTHH, CO3JAl0T HU(POBBIC
oOpa3oBarenpHBIE pecypchl To Owonmornu. bynmymue yduTens, IeMOHCTPHPYIOIINE
KOMIICTCHTHOCTB, MOTYT: HCII0JIB30BaTh pas3iinyHbIC (I)OpMI)I HUHTCPAKTUBHOI'O
B3aMMOJICHCTBUSL C 3JICKTPOHHBIM 00pa30BaTeIbHBIM KOHTEHTOM; HCIOJh30BaTh IT-
TEXHOJIOTHH B OpTraHU3alliil TPOCKTHOW JESITeTHHOCTH; WCIIONh30BATh HABBIKU
CTPYKTYypHUPOBaHUS, MHTETPUPOBAHUS U TIPEACTABICHUS HHPOPMAIINH B TI€AarOTHYECKOM
ACATCIIBHOCTH, YUUTBIBasA JKU3HEHHBIA M y‘Ie6HBII>'I KOHTCKCT Yy4YallluXCsi, IJIaHUPOBATh
s¢dexTrBHOE TIpenojgaBaHue C ucmonb3oBaHueM IT-TtexHomorumii; pa3pabaThIBaTh
i poBBIe 00pa3oBaTEIbHbBIC PECYPCHI IO OMOJIOTHH.

Digital
technologies in
biology

Pre-service teachers investigate the possibilities of using digital equipment and software
in the educational process in biology, and plan effective ways of teaching using IT
technologies, including in distance learning. They also create digital educational
resources in biology. Pre-service teachers who demonstrate competence can: use various
forms of interactive electronic educational content; use IT technologies in the
organization of project activities; structure, integrate and present information in teaching
activities, considering life and educational context of students; plan effective teaching
using IT technologies; develop digital educational resources on biology.

STEM oxpiTyab1
xKobanay

Bonamak Myfaigimjaep HakThl 9jieM MocelieliepiHe KoyigaHOaj bl CUIaTKa HeEri3IeareH
STEM OKBITYIBIH OU3aiiH epeKIIeTIiKTepiH, NpodieManapAbl LIeNly JKOHE ChIHM Oujay
apKbUIBl OKBITY/BI JkoHe OimiM Oepy mpoueciHe OenceHal EHri3UIreH Ke3ne opTypii
MasMyHAbl  OipikTipyai  3eprredai. Kypc Ouojorusiga skaHa  TEXHOJIOTHSUIBIK
MYMKIHIIKTepAl Maifanany jKoHE CTYIACHTTEPHAIH SPTYPIIUIriH eckepe oTwipbin, STEM
OKBITYIBl JKO0Oanay >koHe OeHimzaey KaOineTiH KaublnracTelpansl. Ky3bIpeTTimikTi
MEHrepreH Oouamiak Myfrajgimzaep: FeuibiM MeH STEM moHmepiH HakThl eMipJIik
MocelleliepMeH HeMece JKaFjaiapMeH OaliaHbICTBIpajbl; TaKipubere OarbITTaNFaH
npoOjeManblK  OKarnaiiapAbpl  aHBIKTAWbBl, OKyWIbUIAp OakpUiaysiap KYpri3eTiH,
npoOJeManapibl aHBIKTANTBIH JKOHE 03 OETiHIIe koHe Oacka OUTiM alylibuiapMeH Oipre
menrMia  TabaTtelH  koOajmap MEH KYOBUIBICTap HETI3IHAE OKBITYABl  KYpaJbl,
MaTeMaTHKalbIK >koHe |T MojenbaeyMeH OKCHEPHUMEHTTIK 3€pTTey  Kypriseni;
WHKIIIO3UBTI OpTajia OKYIIBUIAPBIH OKY JKOHE CHIHBINTAH THIC JKYMBICTApbIHA apHAJFaH
STEM cabakTapblH KypacThIpabl.

IIpoekTupoBaHu
e STEM-
00yJeHMS

bynymwue yuwmrens w3y4daioT ocoOeHHOCTH mpoektupoBanus STEM — oOydeHus,
OCHOBAaHHOTO Ha MPHUKJIATHOM XapakTepe K MpodlieMaM peanbHOTO Mupa, 00ydeHUH
4yepes pelieHue mpodaeM U KpUTHISCKOE MBINUICHHE, HHTETPAlliU Pa3HOTO KOHTEHTA MPH

OH 3;
OH 5;
OH 7,
OH 8




aKTHBHOM BKJIFOUCHUM B 00pa3zoBaTelbHBIN mporecc. Kypc dopMupyeTr crnocoOHOCTh
WCIIONB30BaTh HOBBIE TEXHOJIOTHYECKHME BO3MOXKHOCTH B OHOIIOTHH, a TakKke
npoektupoBath u anantupoBath STEM — oOydeHue ¢ yuyeToM pa3HooOpa3us
oOydaromuxcs. bymaymme ydyuTens, JEMOHCTPUPYIONIUE KOMIICTEHTHOCTh, CIIOCOOHBI:
cBm3arb Hayky W STEM-mpenMeTst ¢ peanbHBIME >KM3HEHHBIMH TpoOJIeMaMHd HITH
CUTYaIlMsIMU; BBISBIISTH MPAKTUKO-OPHEHTHUPOBAHHBIE MPOOIEMHBIE CHUTYalllU; CTPOUTH
o0Oy4eHHEe Ha OCHOBE IIPOSKTOB W (PEHOMEHOB, B KOTOPBIX Yy4allUecs MPOBOIST
HAOIIOICHSI, BEISBISIIOT MPOOJIEMbI U HAXOIST PEIIEHUS] CAMOCTOSTENIEHO H CO CBOUMH
CBEPCTHUKAMM; MPOBOJUTH HKCIIEPUMEHTAIBHOE UCCIEIOBAHUE C MaTeMaTU4YeCKUM u 1T
MoJeIrpoBaHueM; KoHcTpyupoBaTh STEM — ypoku uisi yuyeOHOM W BHEKIACCHOM
JICSITENIbHOCTH YUYalllUXCsl B MHKJIFO3UBHOM CpeJie.

Design of STEM
education

Pre-service teachers analyze the design features of STEM learning based on the applied
nature of the real world challenges, learning through problem solving and critical
thinking, and the integration of different content into the educational process. The course
builds pre-service teachers’ abilities to use new technological opportunities in biology, as
well as to design and adapt STEM education considering the diversity of students. Pre-
service teachers who demonstrate competence can: link science and STEM subjects with
real life challenges or situations; identify practice-oriented problem situations; build
project/phenomena-based learning processes in which students make observations,
identify problems and find solutions independently and with their peers; conduct
experimental research with mathematical and IT modeling; design STEM lessons for
students" academic and extracurricular activities in an inclusive environment.

BIT KK Myranim kociOiHe | Bynm KypcThiH Makcatbl Oonamak MyramiMuepai OimiM Oepy ynepiciMeH jxoHe OimiM Oepy OH1;
bJI BK kipicrie (Oky YUBIMIApBIHIAFEl KaFAaiMeH TaHBICTBIPY, OJapiAbl OoJamak KociOM KbpI3MET JKaFJaiblHa OH3;
BD UC MPaKTHKA) OetiiMziey OOJIBIT TaOBLIA/IBI. OH 12

Beenenue B Lenpto naHHOro Kypca SIBIAETCS O3HAKOMJICHHWE OymyIIMX yduTeled ¢ 00pa3oBaTelbHBIM

npodeccuo MPOTIECCOM U CHUTYAIFEH B OpTaHU3aIIuN 00pa30BaHUs U UX aJanTaIus K YCIOBHIM Oyayieit

yurens (Yuebnas po¢ecCHOHANBHON AEATENBHOCTH.

TIPaKTHKA)

Introduction to the | Pre-service teachers familiarize themselves with the educational process and the context of

teaching the educational institution and its adaptation to the conditions of future professional activity.

profession

(Educational

Practice)
BIT XK Ilcnxonorusbik Byn «kypctelH MakcaTel Oonamak Myramimzaepnl  OiriM  Oepy  MeKeMeciHiH — TyTac OH1;
BJI BK JKIHE MeIarOTUKAJIBIK  YISPICIHIH EPeKIIeIKTEpIMEH TaHBICTRIPY >KOHE OumiM Oepy yaepiciH OH4;




BD UC Me1aroruKaibIK MICUXOJIOTHSUTBIK-TICIATOTHKANIBIK ~ KAMTaMachl3 €Ty calachlHAa Taljay-pedIeKCHBTIK, OHT7;
Garanay 3epTTEY, )KOOAIBIK XKoHE OacKa arIbUIap bl KAJTBIITACTHIPY OOJIBIN Ta0bLIA b, OHS8;
(IcuxonorusiIbIK OH10;
— [eIarorukaibIK OH12
MIPaKTHKA, 2-Kypc)
IIcuxomoro- Lenpro maHHOTO Kypca SIBISETCS O3HAKOMIIEHHE OyIymIuX yduTeleld ¢ 0COOEHHOCTSIMHU
neJarorut4yeCcKoe HEJIOCTHOT'O NeAarorn4eCcKoro mnpouecca 06p330BaT€J'II)HOFO YUPCKIACHUA U Q)OpMHpOBaHI/Ie
OLICHHUBAHUC aHa.]'II/ITI/IKO-pe(bIIeKCI/IBHLIX, HCCICA0BATCILCKUX, MPOCKTHLIX U APYTHUX HABLIKOB B obnactu
(Mcuxosoro - MICUXOJIOTO-TIEIarOrMYECKOro 00ecnedeHns: 00pa30BaTeILHOTO Mpoliecca.
negarornyeckas
MPaKTUKa, 2-Kypc)
Psychological and | Pre-service teachers familiarize themselves with the features of the integral pedagogical
pedagogical process of an educational institution and the formation of analytical-reflexive, research,
Assesment design, and other skills in the field of psychological and pedagogical support of the
(Psychological and | educational process.
Pedagogical
practice, 2nd year)
BIT XK [TemarorukanbIk Bys1 kypcThiH MakcaThl OoJjialliak MYFaiMICP/l JKaH-)KAKThl JAaMBITY, MPaKTHKaaa Kociou 6 OH 1;
b/l BK Tocinaep OUTIKTUTIKTI JKETUIIIpY »oHE MyraliM (MEKTenKe JeiiHri MyFaliM, 0acTaybIll CHIHBIIT OH 2;
BD UC (Ie1aroruKaIbIK MyFaJIIML, TI9H MYFalliMI, CBIHBII JKETEKIIICIHIH KOMEKIIIICI/KypaTopbl) PETiH/IE KYMBIC icTey OH 4,
MpaKTHKa, 3-Kypc) YIIiH KQKETTi MOHJIK KY3bIPETTUTIKTEPAl KATBIITACTBIPY OOJBIT TaObLIA/IbL. OH 61
OH 7;
OH §;
Ilenarornyeckne Llenplo  1aHHOTO Kypca SBISETCA BCECTOPOHHEE pasBUTHE OyJyHNIMX — y4YUTEIEH, OH 10;
TTOTXOIBI COBEPIIECHCTBOBAHUE HAa IIPAKTUKE IPO(YECCHOHANBHBIX U (HOPMHUPOBAHUE NPEIMETHBIX OH 12
(menaroruyeckas KOMIIETEHIIUH, HCO6X(3JII/IMBIX U1t paboThl B KadecTBE y4YWTENs (JOIMKOIBHOTO YYHUTES,
YUUTEIA Ha4YaJIbHOU IIKOJIBI, YUUTCIA-1Ipe€AMETHHUKA, IIOMOITHHUKA KJIaCCHOT'O
MIpaKkTHUKa, 3-Kypc)
PYKOBOIUTENSI/KypaTopa).
Pedagogical During this course, pre-service teachers go through a comprehensive professional
approaches development where they improve in practice their professional practices and develop their
(pedagogical pe_dagoglcal and subject-sp_elelc competences necessary for a teacher (preschool teacher,
practice, 3rd year) primary school teacher, subject teacher, assistant class teacher / curator).
Bell XK Binim Gepyneri Byn xypc Oomamak MyramimMaepAiH ©3AEpiHIH KociOW KBI3METI MEH XYMBIC OpPTaCBhIH 15 OH 1;
I1]1 BK 3epTTeysep MeH IaMBITYFa KO3KapacTapblH KaJbITacThpyra OarpiTTanraH. COHBIMEH KaTap, Kypc OH 2;
PD UC MHHOBALUSIIAP BIHTBIMAKTACTHIK, MQCCJICJ?GI.)I[I IIeury KoHC KGH_I6aC].HI>IJ'H>IK JAarAbUIapbIH ):[aMBITyF.a OH 4;
(OH):lipiCTiK OarpiTTasFad. Onap e3MepiHIH MEeNarorHKalbIK JKOHE 3epTTEy MaFIbUIaphIH TEPEHICTE], OH 6;
COHJIali-aK 63 MaMaHIaHYbIHA COHKEC MPaKTUKAJBIK JaF IbLIap/Ibl JAMBITA b (JIUJAKTHKA). OHT;
MpakTHuKa, 4-Kypc) OH 8:

Ocpl ToxipubeneH oTy Ke3inae 0oJamak MyFaliMaep AePeKTepal KUHANIBI KOHE TalJan b,




TUIOTE3aHbl TeKcepeai HeMece "3epTreysep, AaMy JKoHe MHHOBalMs'" KypChIHAA KYPBUIFaH OH 10;
3epTTey KOCIAPBIHBIH 06T peTiHae dKCIIepuMeHTTep Kyprizeai. Omap KOPBHITHIHIBI JKacarl, OH 12
3epTTey HOTWKENEPiH KociOM TypAe TapaTyldblH opTypii ¢opMmanapsl MeH apHalapblH
3epTTEHII.
UccnenoBanus u JlaHHBIN KypC HAIpaBIieH HAa GOPMHUPOBaHKE y OYIYIIUX YUUTENeH YCTAHOBOK HA Pa3BUTHE
WHHOBAIIUY B X COOCTBEHHOW mpodeccnoHampHON AesTenbHOCTH U pabodeil cpenbl. Kpome Toro, Kypc
06pazoBanHm HanpaBJIeH Ha Pa3BUTHE HABBIKOB COTPYAHUYECTBA, PELICHUS MpoOieM u iuaepctBa. OHU
YIIyONsIOT CBOM NEJarorduecKyue HaBBIKM M Pa3BUBAIOT HCCIENOBAaTEIbCKHE HABBIKH, a
(NpOH3BOACTECHHA TaKKe MPaKTUYECKUE HABBIKK (IUIAKTHKA) B COOTBETCTBUU CO CBOCH CIICIIMATU3alIUCH.
s IPaKTHKa, 4-
Kypc) Bo Bpems mnpoxokIeHHs JAaHHOM TpPaKkTHKK OyIyliye YYHTeNls Takke CcoOupalT Hu
AHAIMUBUPYIOT JaHHBIC, IIPOBECPAIOT TUIIOTEC3Y WJIW MPOBOJAAT SKCIICPUMCHTHI B paMKax IlJIaHa
HcCcIeIOBaHus, co3gaHHoro Ha kypce "WccnepoBanusi, pa3Butue M uHHOBauuu". OHU
(GOpMYIHPYIOT BBIBOJBI W HM3YYalOT pa3lHYHble (OPMBI M KaHAIBI PaCIpOCTPAHCHUS
pe3yIbTAaTOB UCCIIECIOBaHUS B MPOeCcCHOHAILHON MaHepe.
Research and The course focuses on establishing pre-service teachers’ developmental approach towards
innovations in their own professional activities and work environment. The course also emphasizes the
education development of pre-service teachers’ collaborative, problem-solving and leadership skills.
(Apprenticeship They d_eepe_n their pedagog_lcal sI§|IIs and devel_op_ res_earch skills as well as practical skills
. (didactics) in accordance with their area of specialization.
practice, 4th year) | pyring this practice period pre-service teachers also collect and analyze data,test the
hypothesis, or make experimentationsaccording to the research plan created in the course
“Research, Development, and Innovation”. They make conclusions and explorevarious forms
and channels of communicating the research results in a professional manner.
Bell KK Jurmomangsl JurutomManapl MpakTHKa HAKThl OUTiIM Oepy OpTachl >KaraadbIHIA CTYJISHTTEPIIH KociOu OH 1;
I1J] BK IIPAKTHKACHI KY3BIPETTUINH TEPEeHICTyTe JKOHE HbIFalTyFa OarbITTainfraH. [IpakTHKaHBIH MaKCaThl OH 2;
PD UC Me1aroruKajiblK KbI3METTIH JKeKe CTHUJIIH ChIHAKTAaH OTKi3y, OiTipy OLMIKTIIIK KYMBICH! YIIiH OH 4;
MaTepHajapsl KHHAY >KOHE Tanjay, NeJaroruKaliblK, 3epTTey >KOHE aHAJIMTHKAJIBbIK OH 6;
KBI3METTI 63 OeTiHIIe XKYprizy 00JbIn Tadbutaapl. CTyeHTTEep KociOn (QYHKIUSIIAP,IBI TOIBIK OH 7;
OpBIHIayFa JaiblH eKeHIIKTEPiH KOpCeTei. OH §;
[pennumiomuas [IpennuruioMHasl mpakTHKa 3aBeplIaollas, HallpaBieHa Ha YIIIyOJeHHE W 3aKpeIuieHHe OH 10;
IPaKTHKA npo(ecCHOHAIbHBIX KOMIIETCHIIMH CTYJIECHTOB B YCIIOBHSX peajbHOH 00pa3oBaTeabHOU OH 12
Cp€abl. ]_IC.HI)I-O IMPAKTUKU ABJIACTCA anpoGaunsl WHINBUAYAJIBHOI'O CTUIIA HeHaFOFH‘ICCKOﬁ
NeSITENbHOCTH, cOOp M aHAIN3 MaTepHaJioB Ul BBITYCKHOH KBaIM(UKAIIMOHHOW PalOTHI,
CaMOCTOSITEIbHOE  BEJCHHE MEAAarornyeckoi, HCCIeN0BaTeNbCKOM H  aHAIMTHYECKOH
nesitennbHOCTU. CTYJCHTHI IEMOHCTPUPYIOT TOTOBHOCTD K BBITIOJIHEHHIO TIPO(eccCHOHaTbHBIX
(hyHKIWIA B TOJTHOM Mepe.
Pre-Diploma Pre-diploma practice is the final one, aimed at deepening and consolidation of students'
Practice professional competences in the conditions of real educational environment. The aim of the

practice is to test the individual style of pedagogical activity, to collect and analyse materials
for the final qualification work, to independently conduct pedagogical, research and




analytical activities. Students demonstrate readiness to fulfil professional functions to the
fullest extent.

KBII MK Jene weHBIKTEIPY | [ToH KociOM KbI3METKE AaibIHAANy YIIiH JE€HCAyJBIKTHI CaKTay, HBIFAUTYAbl KaMTamachl3 8 KK 20
0O0/J] OK €TEeTIH JICHE MIBIHBIKTHIPY KYpajapbl MEH 9JIICTEPiH MaKCaTThl TYPAC KOJNJIaHyFa YHpeTeni;
GED MC (hM3UKATBIK KYKTEMEHI, KYHKE-TICHXHKAIBIK CTPECCTi KoHe OoJamak eHOeK opeKeTiHIeTi
KOJaichI3 (haKkTopiapapl TYPaKTHI TYP/IE aAYBICTHIPYFa bIHTATAHABIPATIHL.
duznueckas JluctMiimHa y4YuT IeNICHANpPaBICHHO HCIOIb30BaTh CPEACTBA M METOABI (DU3HUYECKOM
KYyJbTypa KyJbTYpBbI, OOECICUMBAIONINE COXPAaHEHUE, YKPEIUICHUE 3JIOPOBbS JUIS TOJATOTOBKH K
npoecCHoHaIbHON JIESITETPHOCTH; K CTOMKOMY TIEpEeHECeHHIO (U3NYECKHX Harpy3okK,
HEPBHO-TICHXUYECKUX HANPSKEHUH U HEOMaronpusaTHHIX (aKTOpoB B OyAyIIeH TPyIOBOU
JIESTEITbHOCTH.
Physical Culture The discipline teaches to purposefully use the means and methods of physical culture,
ensuring the preservation, strengthening of health in order to prepare for professional activity;
to persistent transfer of physical exertion, neuropsychic stress and adverse factors in future
labor activity.
KopbIThIHIBI JnmnomMasIk biniM amymbimapasl KOPBITBIHABI aTTECTATTay KAl MEMIIEKETTIK KeIIeH]ll eMTHXaH 8 OH 1,
arrecrarray/ YKYMBICTBI TamnChIpy, JKEKellereH OeHiHNiK ToHJep OOWBIHINA KOHE TUILNIOMIBIK KYMBICTHI KOpFAy OH 3;
Urorosas (xo0aHbI)  JKa3y | HbICAHBIHIA OTKI3lIe/i OH 5;
arrecranus/ KOHE Kopray OHT7;
Final certification | memece xewmenmi OH 8;
eMTUXaHIapIbI OH 9;
JaWbIHAAY  JKOHE OH 10;
TaIChIpy
Hanucanue n | MHroroBas arrecranus oOy4aroIIUXCss MPOBOAUTCS B (hOpME Ca4d M TOCYIAapPCTBEHHOTO
3aIuTa KOMIUIEKCHOTO SK3aMEHa B IICJIOM, MO OTIEIBHBIM MPOQUIMPYIOIIUM JUCIHUILIMHAM |
JUTIIIOMHOM 3aIUTHI JUTUIOMHOM PabOTHI

pabotbl (TpoekTa)
WIH TIOJITOTOBKA H

caava

KOMIIJICKCHOI'O

OK3aMCHOB

Writing and | Final certification of students is in the form of passing the state comprehensive exam as a
Defense of the | whole, for individual profile disciplines and defense of the thesis.

Diploma Work

(Project) or

Preparation  and
Passing of a
Comprehensive
Exam

240




