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Koceimira 2
KypmertrTi crynent!

Ciznin anapiabizga «6B05105 - I'enermka» Oinim Oepy OarmapiaMachiHBIH OOWBIHIIIA
XKeke OLTiM Oepy TpaeKTOPHUSIIAPBIHBI3IBI KYPY YILIIH KOMEKTECETIH MOHAEP KaTaloTbl.

Binim 0epy 0arnapJyiaMmachiH JKy3ere acyblH KAMTAMACHI3 €TETiH OKY KY:KaTTAPbIHbIH
:kyiiecinge monaep Karanorsl Kanaaii opeIHIbI 2124617

MamMmaHabiK OolbIHIIA OLTiM Oepy OargapiiaMachl MOHAEP IHHUKIBIMEH OEpUIreH- JKaJIlbl
ourim Oepetin monnep (OKBBIT) mwmkiel, 6a3ansik nouaep (BII) mukiel, KocinTEHAIPY MOHICD
(KIT) riukbr.

Kanmer 6imim 6eperin monnep Tunrik (Herisri) oky xocmapsiMeH (TOXKi) aHbIKTaNABL.
Onap Oimim Oepy Oarmapiamachkl OOHMBIHIIA OKUTBIH OapibIK CTYICHTTEPre MIHACTTI OOJbII
TaObLIA/IbI.

bazanbik JkoHE KOCINTEHIIpY MOHAEpPI MIHAETTI KOMIIOHEHT oHE TaHJay OOHBIHIIA
KOMITOHEHT Ti3iMiMeH Oepinren. Mingerti komrnoneHT TOXKn OoiipiHma aHbIKTanFad. Tangay
OOMbIHIIIA KOMIOHEHT CTYACHTTEPAIH KeKe OUIIM TPaeKTOPHUSCHIH JAepOeC KANBINTACTHIPY YILIiH
nonzep KaranorsiHaa oKy moHAep Ti3iMi peTiHae YCHIHBUIFaH.

Tanpnay OoibIHIIIA KOMIIOHEHT — OYJ1 YHUBEPCUTET YChIHFAH OKY MOHAEPI:

- eHOCK HapFBIHBIH KAKETTUIIKTEpiHe coiikec Oenriii Oip caiaga MaMaHJIBIKTAp JAHbIHIAY
YIIiH OaFbITTBUIBIKTHI KAMTAMAChI3 €TETIH KYMBIC OepyIijIepMeH;

-Oimim  Oepy OarmapiaMachlHBIH —camachlH Oarajmayra MYMKIiHAIK OepeTiH  Kociou
MAlBIHABIKTBIH HETI31 peTiHae OimiM Oepy KbI3METIHIH OacThl TYTBHIHYIIBICHI CTYAEHT-
TYJEKTepIMEH KeIiCiIreH.

KaraJior kemerimMeH keke OKY KOCHAapPbIHA OKY IIIHJEPiH KaJlail TAaHAay KaxKeT?

- O31HI3IIH MaMaH/IBIK )KOHE KYPCBIHBI3IBIH JICKTHUBTI MIOHACP KECTECIH TaOBIHbI3;

- TaH1ayra OeplireH oKy MoHAepiHeH (0azaibIK xoHe Kacion nukiaep) Ci3 OKbIFaH MOHIEP
pepekBU3UTTEPI Oap KaHmai moHaep OapbhiH aHbIKTaHBI3. [locTpekBe3uT OoiibiHINA O31HI3IIH
MaKCaThIHBI3 O€H OOJDKAybIHBI3ABI  CANBITBIPHIT JKEKE TPACKTOPUSHBI3ABIH ~ Ma3MYHBIH
KAJIBIITACTBIPY YIIiH apbl Kapai OarbIThIH aHBIKTAHBI3,

-OKY KYpPCBHIHBIH Ma3MYHBI MEH KYTUIETIH HOTHXKENEP/l TalaHbI3;

-TaHJay JKacaHbl3, TaHJAJIFaH OKY KYPCTAapblHBIH KeJIEMIHIH (KpEOUT CaHbl)
KETKITIKTIIITIH TeKCePiHi3;

- KaXeT OOJIFaH »araiiia sBan3ep/ieH KeHEeC allbIHbI3.

binim Gepy 6arnapnamacel — «6B05105 - I'eneTukay.

BaxanaBp neHreiii.



YBakaeMblii CTyJAeHT!

Ilepen Bamu Karamor aMcUMIUIMH, KOTOpBIM JOJDKEH IIOMOYb Bam BBICTpOUTH
WHIUBHIYAJIbHYIO 00pa30BaTeIbHYIO TPACKTOPUIO TI0 00pa3oBaTebHOM mporpamme «6B05105 —
I'eneruka»

Kakoe mecro Karajor aucuumnjvH 3aHMMAaeT B CHUCTeMe Y4eOHOM JOKYMEHTAIlUH,
ol0ecreunBaloLel peajn3anuio 00pa3oBaTebHOI NPOrpaMMbl?

OO6pa3oBarenbHasi MporpaMMa Mo CIEeNHaIbHOCTH MPEJCTaBlIeHa [UKIAMUA AUCLUUILIIMH —
UKkl obmeodpazoBarenbHbix guctumuind (OOJ), mukn 6azoBbix aucuurmind (BJl), mwuki
npodummpyronux aucuuriad (IT10).

O01meoOpa3zoBaTeNIbHBIC TUCIUILIMHBI ONPEACIAOTCS THIIOBEIM (OCHOBHBIM) Y4eOHBIM
wianoM (TYIIn). Ouu sBASIOTCS 00S3aTENbHBIMU JUJISI BCEX CTYACHTOB, OOYYarOIIMUXCS IO
00pa30BaTeNIbHON NpOorpamMmme.

bazoBbie u mnpodumMpyroIMe AUCUUILIAHBI TPEACTABICHBl CIHUCKOM 00s3aTeIbHOTO
KOMIIOHEHTa W KOMIIOHEHTa 1o BbIOOpYy. OOs3aTenbHBbI KOMIOHEHT omnpexaenen TYILm
KommnoneHT mo BbIOOpY MpeAcTaBieH B BUAE MepeuHs Y4eOHbIX aucuumuinH B Karamore
JUCLUIUIMH,  PEKOMEHAYEMBIX  CTyA€HTaM JJi1  CaMOCTOSITEIbBHOTO  (POPMUPOBAHUS
WHAUBHUAYaIbHON 00pa30BaTeIbHON TPACKTOPHH.

KommoHeHT 1o BBIOODY — OTO TNEpe4YeHb Y4YeOHBIX IUCHUIUIMH, TpeaIaraeMbIX
YHHUBEPCUTETOM, COTJIACOBAHHBIX:

- ¢ paboTomarensiMu, 4TO 00ECIIeYnBACT HANIPABICHHOCTh MOJATOTOBKH CIIEIUAIHUCTOB IS
KOHKPETHON OTPaciid B COOTBETCTBUU C MOTPEOHOCTSAMU PhIHKA TPYAA;

- CO CTYACHTaMH-BBITYCKHUKAaMH, YTO IIO3BOJIIET YyYeCTh OICHKY KadecTBa
o0pa3oBaTeNnbHOIl MPOrpaMMbl KaK OCHOBBI MPO(ECcCCHOHAIBHON TMOATOTOBKM OCHOBHBIMHU
NOTPEeOUTENIMI 00pa30BATEIBHBIX YCIIYT.

Kak BbpiOpaTe nmpu nmomommu Kartanora y4yeOHyH AMCHUIVIMHY B MHAUBHAYAJIbHbBIN
y4eOHbIi nian?

- HaluTe TaOJIUIly SIEKTUBHBIX AUCHUIUIMH Batel cnenuanbHOCTH U Kypcea;

- OIpelenTe, Kakas M3 Y4eOHBIX JUCHUIUIMH (0a30BOro M NpOQUIMPYIOUIMX ILIHKIIOB),
NPEeUIOKEHHBIX AJIS BBIOOPA, UMEEeT MPEePEeKBU3UTAMU JUCIUILINHBI, YK€ n3ydeHHbsle Bamu. Ilo
MOCTPEKBU3UTY ONpENEIUTe HaIpaBlieHUWE JalbHeWIero QopMUPOBaHUS  COJAEpPKAHUS
WHAUBUAYaAIbHON TPAEKTOPUH, COMIOCTaBbTE ¢ Bammmmu HaMepeHUSIMU U 0KHIaHUSIMHU.

- IPOAHATU3UPYHTE AaHHOTAIMIO Y4EOHOTO Kypca U 0XKHUIaeMble pe3yJIbTaThl;

- cjaenaite BbIOOp, NPOBEPHTE JOCTATOYHOCTh OObEMa (KOJIMYECTBO KPEAUTOB)
BbIOpaHHBIX Y4€OHBIX KYpCOB;

- B Cllydae HeOOXOJUMOCTH ITPOKOHCYJIBTUPYHTECH Y 3J1Baii3epa.

Oo6pazoBarenpHas nporpamma — «6B05105 - I'eneTukay.

YpoBeHs — 0akanasp.



Appendix 2
Dear student!

Before you is a catalog of disciplines that should help you build an individual educational trajectory
in the educational program «6B05105 — Genetics»

What place does the Catalog of disciplines occupy in the system of educational documentation that
ensures the implementation of the educational program?

The educational program in the specialty is represented by cycles of disciplines - the cycle of
general educational disciplines (GED), the cycle of basic disciplines (BD), the cycle of profiling
disciplines (PD).

General educational disciplines are determined by the Sample (basic) curriculum (SC). They are
mandatory for all students enrolled in the educational program.

Basic and core disciplines are represented by a list of the mandatory component and component of
choice. The required component is defined as SC. The component of choice is presented in the form of a
list of academic disciplines in the Catalog of Disciplines recommended to students for the independent
formation of an individual educational trajectory.

A component of choice is a list of the academic disciplines offered by the university, agreed upon:
- with employers, which ensures the orientation of training specialists for a particular industry in
accordance with the needs of the labor market;

- with graduate students, which allows to take into account the assessment of the quality of the
educational program as the basis for professional training by the main consumers of educational services.

How to choose the discipline in the individual curriculum with the help of the Catalog?

- find the table of elective disciplines of your specialty and course;

- determine which of the academic disciplines (basic and profiling cycles) offered for selection has
the prerequisites of the discipline that you have already studied. By post-requisition, determine the
direction of further formation of the content of the individual trajectory, compare it with your intentions
and expectations.

- analyze the course summary and expected results;

- make a choice, check the sufficiency of the volume (number of credits) of the selected training
courses;

- if necessary, consult an adviser.

Educational program "6B05105 - Genetics ".

Bachelor's level.



KAJIIBI BUIIM BEPETIH IIOHAEP (KBBII) / OBIIEOBPA3OBATEJIBHBIE TIUCHUITVIMHBI (OO) / GENERAL EDUCATION

DISCIPLINES (GED)

MIHAETTI KOMIIOHEHT (MK) / OBSI3ATEJIbHBIIA KOMIIOHEHT (OK) / OBLIGATORY COMPONENT (OC)

Komsr \ Kox \ Code SIK 1101

Kazakcrannbig 3amanayu tapuxsl (Memiekertik emTnxan) / Coppemennas ucropusi Kazaxcrana (I'ocynapcrBeHHbIiH
sk3amen) / Modern history of Kazakhstan (State Examination)

[TpepekBe3uTTep\pepeKBU3UTHI\
Prerequisites\

HET [ToctpekBe3utrep\ OJeyMeTTiK-cascarTany OiriM Momyai/ Momayib
[ToctpexBusuThi\ Postrequisite coupanbHo-monuTHueckux 3Hanuit/ Module of
socio-political knowledge;

On-Dapabu xoHe Kasipri 3aman/ Anb-Dapabu u
coBpemennocts/ Al-Farabi and modernity

Kpenut cans\Kpeaurer\Credits

5 Cemectpol/Cemectpsl/Semesters | 1

[TonHIH Mmakcatbl/Llenpb
mucuurumael/Aim of discipline

IMonnin Makcatbl: Ka3akcTaHHBIH Ka3ipri 3aMaHFbl TapUXBIHBIH HETI3T1 TAPUXHU Ke3eHJEepl Typajbl IIBIHAMBI, TOJBIK OLTiM
0epy; MEMJIEKETTUTIKTIH JKOHE TapUXU-MOJICHU YAEPICTEP/iH KalbIITaCybl MEH J1laMy MocellelepiHe CTYIEHTTEp/IiH Ha3apblH
aynapy; CTYASHTTEepPre TapUXThIH iprelli MoceleNepiHiH MOHIH XKETKI3y; CTYACHTTEP/l TAPUXU TaHBIMHBIH FBUIBIMH OICTEPIH
naigananyra yUpery; O11iM alyliblIap/IblH FRUIBIMUA AYHUETAHBIMBI MEH a3aMAaTThIK YCTAaHBIMBIH KAJIBIITACTHIPY.

115101 oKy Homudicecinde cmyodenm Kabinemmi 601a0vl.

1 onempix >xoHe Eypasusublk Tapuxu yaepictep Oacraynapbigaa Toyenciz KaszakcTaH MeMIIEKETTUITIHIH KaJbIITacy
AJIFBIIIAPTTAPbIH, K€3€HEPl MEH OJIap/IbIH TApUXHU HET13/1€PIH TYCIHIIPYTe KoHE INeNAeyTe;

2 OTKEeH TapuXu OKUFallap MEH KOPIHICTEp/l CaNBICTBIPMAIIbI-CHIHU JKOHE PETPOCHEKTHBTI TajjayFa, oJapibl aaaM3aTThiH
QJIEMIK-TapUXU AaMybl MeH Ka3ipri KazakcTaHHBIH jkaHa Oar/iaphbl Heri3iHe OalIaHbICThIpa KOPCETYTE;

3 KazakcTtanaplK AaMy YATICIHIH ©31HIIK OachIMABUIBIKTAPBIH, EPEKIIETIKTEPI MEH MaHBI3AbUIBIFBIH IIBIHAMBI, JKaH-KAKThI
Kyleneyre koHe OoJKayrFa,

4 xyppeni Tapuxu yaepicrepni, KyObUIbICTap/bl >koHEe Kasipri Ka3zakcTaHHBIH TapuXu TYJIFajJapblHbIH KbI3METIH OKBITYIa
AQHATMTUKAJTBIK JKOHE aKCHOJIOTHSIIBIK TaJIayJiap jkacay JaFIbICBIH MECHIepyTe )KOHE CUTIATTayFa;

5 KazakcTaHablK KOFaMHBIH JKaHFBIpYbIHA KATBICTBl ©31HIIK MIKIpIH KaJdbIOTacThlpy, Ka3akcTaH MeH oneMJIiK
KAYbIMJIACTBIKTAFbl OKUFaJIAp/IbIH TAPUXU HIBIHAWBUIBIFBIH aHBIKTAY YIIIH TapUXH OLIIM/I ajlyFa.

Hesb THCHMIJIMHBI: 1aTh OOBEKTUBHBIC UCTOPUYECKHE 3HAHUS 00 OCHOBHBIX ITallaX MCTOPHH COBpeMeHHOro KasaxcraHa;
HAlpPaBUTh BHHUMAHHE CTYACHTOB Ha MPOOJIEMbl CTAHOBJACHHS W Pa3BUTHS TOCYJAPCTBEHHOCTH W HCTOPHUKO-KYIBTYPHBIX
MPOIECCOB; OOBSCHUTH CTYAEHTaM CYIIHOCTh ()YHIAMEHTAIBHBIX MPOOJEM HCTOPUHU; OOYYHTh HMX HAYYHBIM METOJaM
HCTOPUYECKOTO MO3HAHUS; CHOPMHUPOBATH y 00YUAIOMIMXCSI HAYYHOE MUPOBO33PEHHUE U TPAXKIAHCKYIO MTO3HIIUIO.

B pesynsmame usyuenus oucyuniunsl cmyoenm 6yoem cnocobeu:

1 ob6ocHOBaTh W OOBSICHUTH HWCTOPUYCCKHE TMPEANOCHUIKM W IEPHOAbI CTAHOBICHHMS HE3aBHCHMOW Ka3aXCTaHCKOMN
rOCYJapCTBEHHOCTH B KOHTEKCTE BCEMUPHOT'O M €BPA3HICKOTO HCTOPUIECKOTO MPOIecca;

2 TIPOBOJWTH KPUTHKO-CPABHUTEIBHBIH M PETPOCIEKTUBHBIA AHAIN3 OTJACIBHBIX SBJICHUH M COOBITHH HCTOPHYECKOTO




IIPOIJIOro ¢ O0IIel MmapajgurmMoil BCEeMUPHO-UCTOPUUECKOrO Pa3BUTHS YEIOBEUECKOro OOLIECTBa HA OCHOBE HOBBIX MO3MLMN
coBpeMeHHoro Kasaxcrana;

3 BBICTPOMTH U CIPOTHO3MPOBAThH MMMAHEHTHbBIE IPEUMYIIECTBA, OCOOEHHOCTHM M 3HAYEHHE Ka3aXCTAaHCKOW MOJenn
pa3BuTus;

4 omnpenenuTh U OLEHUTh 3HAHUS AHAIUTUYECKOTO U aKCHOJIOTMYECKOI'O aHajau3a IPHU U3YyYEHHMH CIIOKHBIX HCTOPHUYECKUX
IIPOLIECCOB, SABJICHUM U POJIM UCTOPUYECKUX JINYHOCTEW B UCTOpUU COBpeMeHHOro Ka3axcraHna,

5 cdopMupoBaTh COOCTBEHHOE MHEHHUE 10 MOJIEPHU3ALMHU Ka3aXCTAaHCKOIo OOILIECTBA, MPUOOPECTH UCTOPUUYECKUE 3HAHUS
JUIs1 OTIpeJIeNIeHUs] OObEKTUBHOCTH COOBITHI, MPOMCXOSIINX B cCOBpeMeHHOM KaszaxcTane 1 MUPOBOM COOOIIECTBE.

Aim of discipline: to give objective historical knowledge of the main stages in the history of modern Kazakhstan; to direct
students' attention to the problems of the formation and development of statehood and historical and cultural processes; to
explain students the essence of the fundamental historical problems; to teach them the scientific methods of historical
knowledge; to form a scientific world outlook and citizenship among students.

As a result of studying the discipline, the student will be able to:

1 substantiate and explain the historical background and periods of the formation of an independent Kazakhstani statehood in
the context of the world and Eurasian historical process;

2 conduct a critical-comparative and retrospective analysis of individual phenomena and events of the historical past with a
common paradigm of the world-historical development of human society based on the new positions of modern Kazakhstan;

3 build and predict the immanent advantages, features and significance of the Kazakhstan development model;

4 identify and evaluate the knowledge of analytical and axiological analysis in the study of complex historical processes,
phenomena and the role of historical personalities in the history of modern Kazakhstan;

5 form own opinion on the modernization of Kazakhstani society, acquire historical knowledge to determine the objectivity of
events taking place in modern Kazakhstan and the world community.

[ToHHIH  KpICKallla Ma3MYHBI/
AHHOTAaIUA IACIATUINHEL/
Abstract of discipline

ITonnin Mmingeri. «Ka3akcTaHHBIH Ka3ipri 3aMaH TapuXbD» MOHI Oojamlak MaMaHAApAbl Ka3aKCTaHIBIK KOFaMJbl JKaHFBIPTY
xoHe Kaszipri KasakcrtaH MeH oneMJIliK KOFaMAAacThIKTa OOJIBIN JKaTKaH OKUFajap Typajibl ©3 MIKIpIMEH KaJIbIITAacThIpyFa
OarbITTAJIFaH.

1lon0i oxbimyoa keneci acnekminep Kapacmulpbliaobl. OTAHIBIK TAapUXThl OKYABIH TY)KbIpbIMAAMaJbIK HETI3JIepi; Ka3ak
MEMJIEKETTUIIHIH Tapuxu Oacrayiapsl MeH cabakracTwiFbl: Exenri xoHe Opraracwipiap Tapuxbl, JKaHa Aoylp TapuXbl.
MEMJIEKETTIH CasCH, JIEYMETTIK-IKOHOMUKAJIBIK JKOHE MOJCHH JIaMYybIHBIH 3aHJbUIBIKTApbl; KazakcTaHnarbl TOyeICI3IIKTIH
TApUXH aJFBIIIAPTTAphl: YIATTHIK MEMIIEKeT KYpy HAEAIapblHbIH KE3€HJepl; a3aMaTTBIK-CasiCh KaWIIbUIBIKTap; KEHECTIK
MEMJIEKETTIK KYpPbUIBIC YITICIHIH KY3€re achIpbUlybl; XX FachIpJbIH E€KIHIII >KapThIChIHAarbl Ka3zakcTaHIarbl KEHECTIK
pedopmanapablH KaWIIbUIBIKTaphl MEH 3apaanTapsl; KazakcTaHmarbl «KaidTa Kypy» CasCaThIHBIH CHIIAThl; SKOHOMMKAJIBIK
JIaMyJIblH Ka3aKCTaHJBIK YJITICI; 9J€YMETTIK JKaHFBIPY — KOFAMHBIH 9l-ayKaT Tiperi; 3THOAEMOTpadUsUIbIK YAEpICTEp MEH
YITapaiblK KeJTICIMHIH HBIFAIObl; PYXaHHU JKaHFBIPY >KOHE KOFaM[bIK-CasCH JaMyIblH Kenemieri; ¥isl Jlana eminzeri »kaHa
TapuX{ CaHAHbBI KOHE TYHHETAaHbIMJbI KaJbIITACThIpy casicaThl; KazakcTtan — omeM molibiHaaraH en; ¥aT Kembacuibich
H.O©.Hazap0aeBThIH MEMJIEKETTIIIKTI KAJIBINTACTBIPYIAFbI poJli; OpTaK Oojamarkl 0ap YITTHIH KaJIbIITACYHI.

Ha3znauenue qucumnumnsl. Jucnummbaa «CoBpemenHas ucropus Kazaxcrana» HanpasiieHa Ha (opMUpOBaHHE y OYIyIIuX




CIELUAIUCTOB COOCTBEHHOIO MHEHHMS [0 MOJEPHU3ALMU Ka3aXCTAaHCKOIO OOLIECTBA U COOBITHSM, NPOUCXOISAIIUX B
coBpeMeHHOM Ka3axcTane 1 MUPOBOM COOOLIECTBE.

Ipu uszyuenuu oucyuniunsl 6y0ym paccmompensvl ciedyroujue acnekmol. KOHIENTyalbHble OCHOBbI H3y4eHHUs OTeuecTBEHHOM
HUCTOPUM; HCTOKM M IIPEEMCTBEHHOCTb Ka3axCKOM TIOCYIapCTBEHHOCTU: JAPEBHOCTb, CPEIHEBEKOBbE M HOBOE BPEMS;
3aKOHOMEPHOCTH IMOJIMTUYECKOr0, COLUAIBbHO-I)KOHOMUYECKOIO KYJIbTYPHOI'O pa3BUTHs rocynapcrsa; Kaszaxcran Ha myTu K
HezaBucumocTu: stansl (popMUpOBaHUS HAEU HAIMOHAIBHOTO TOCYIAPCTBA; TPAXKAAHCKO-TIOJIMTHYECKOE MPOTUBOCTOSHHE;
peanu3anys COBETCKOH MOJEIM TIOCyJapCTBEHHOIO CTPOUTENILCTBA; MPOTUBOPEUUS M IOCIEACTBUS COBETCKUX pedopM B
Kazaxcrane BO BrOpoi mnonoBuHe XX BEKa; IOJUTUKA «mepecTpokm» B Kaszaxcrane; Kaszaxcranckas wmonenb
SKOHOMHYECKOI0 Pa3BUTHSA; COLMAIbHAs MOJEPHMU3ALUs — OCHOBAa OJjaromoiydus OOLIECTBa; 3THOAEMorpaduueckue
MPOIECCHl U YKPEIJICHHE MEXHAIMOHAJIBHOTO COTJIachs; OOIIECTBEHHO-TIOIMTUYECKUE MEPCIIEKTUBBI Pa3BUTHS U JTyXOBHas
MOJIEpHU3ALMS; MOJIUTUKA (OPMHUPOBAHUS HOBOTO MCTOPHUYECKOTO CO3HAHMS M MHUPOBO33pEHHUs Hapoja Bemukoil cremnu;
Kazaxcran - rocynapctBo, mpu3HaHHOE coBpeMeHHbIM MupoM; H.A. Ha3ap6aeB — TMYHOCTH B UCTOpHH; (POPMUPOBAHHE HAIIN
€IMHOro OYyAyIIEero

Purpose of discipline. The discipline "Modern history of Kazakhstan™ is aimed at forming own opinion in future specialists on
the modernization of Kazakhstan society and events taking place in modern Kazakhstan and the world community.

In studying the discipline, the following aspects will be addressed: conceptual framework for the study of national history; the
origins and continuity of the Kazakh statehood: antiquity, the Middle Ages and the new time; patterns of political, socio-
economic and cultural development of the state; Kazakhstan on the way to the Independence: the stages of the formation of the
idea of a national state; Civil and political confrontation; the implementation of the Soviet model of state construction;
contradictions and consequences of Soviet reforms in Kazakhstan in the second half of the twentieth century; the policy of
"perestroika" in Kazakhstan; Kazakhstan’s model of economic development; social modernization is the basis of the welfare
society; ethno-demographic processes and the strengthening of interethnic harmony; social and political development prospects
and spiritual modernization; the policy of forming a new historical consciousness and worldview of the people of the Great
Steppe; Kazakhstan is a state recognized by modern world; N.A. Nazarbayev is a person in history; the formation of a united
future nation.

Koxst \ Kox \ Code Fil 2102

dunocodpus/Pusocopusi/Philosophy

[pepexBe3nTTep\IPEPeKBU3UTHI\
Prerequisites\

OJleyMeTTiK-cascaTTaHy oinim | [TocTpekBesutrep\ Mamanasik OolblHIIa MoHAep./ JAMCHUIUIMHBI TO
moayai/  Moayib conmanbho- | [ToctpexkBusuTh\ Postrequisite cnenuanprocTH /Disciplines in the speciality
nojuTryeckux 3Hanuit/ Module of
socio-political knowledge

Kpenut cansl\Kpenuter\Credits

5 Cemectpsl/CemecTprl/Semesters | 4

IToHHIH Makcatsl/Llenn
mucturmrHel/Aim of discipline

IonHin MaKcaThl: CTYACHTTEP/IH OOWBIHAA TYHHETe KO3KapacThiH epekie ¢opmachl peTiHieri guinocodus Typaisl TyTac
KYHenl TYCiHIK, OHBIH HETi3Ti OemimMzepi, Oomamak KociOu opekeT meHOepiHae olapAbl OKBITYABIH 9JIICTEPI MEH Macenenepi
Typajbl TYCIHIKTEP/Il KaJIbIITACTBIPY.

115101 oKy HomudicecinOe cmyoenm Kabinemmi 601A0bL:

1 JunocodusHbIH Tapuxu nqamy neHOepinge Metapu3rKa MEH OHTOJIOTHSIHBIH HET13T1 Ma3MYHBIH CUNIATTAYFa,




2  (uocopusAIBIK OWJIay TYPFBICHIHIAFHI MIBIHABIKTBIH €PEKIIETIKTePiH TYCIHIIpYTE,;

3 IyHHEHI TaHyIbIH (GUIOCO(MUSIIBIK )KOHE FRUTBIMU 9IICTEPiH XyHemneyre;

4 Kasipri JOyHHEIErl aJaMHBIH OJICYMETTIK JKOHE JKeKe OAaChIHBIH KYHIBUIBIKTAphl PETIHAE HETI3T1 JYHHUETAHBIMIIBIK
YFBIMAAPBIH PO MEH MaHBI3IbUIBIFBIH HET131CYTE;

5 Kkocibu camanarel Maocenenepaid GuimocoPusIbIK Ma3MYHBIH aHBIKTayFa JKOHE TaJKbUIayFa apHAJIFaH HOTHXKENEP/Il YChIHYFa
0ailJITAaHBICTHI 3EPTTEYJIEP KYPri3yre.

Leas aucuumianHbl: chOPMUPOBATh Yy CTYIEHTOB IIEIOCTHOE CUCTEMHOE MpecTaBieHue o (punocodun kak 0codoit GpopMer
MO3HAHUST MUPa, 00 OCHOBHBIX €€ pa3jeliiax, MpodJieMax M METOJIaX WX M3y4eHHUsS B KOHTEKCTe Oymymied mpodecCHoHaIbHON
JESITeTbHOCTH.

B pezynomame uzyuenusa oucyuniunsvt cmyoeHm 6yoem cnocooen.

1 omnwmcaTh OCHOBHOE COJIEPYKAHHE OHTOJIOTUH U MeTa(hU3UKH B KOHTEKCTE HCTOPUIECKOTO pa3BuTHsl pusocoduu;

2 00BsCHUTH crienu(PuKy GUIOCOPCKOTO OCMBICICHUS ICHCTBUTEIHLHOCTH;

3 KJIacCHU(PHIIMPOBATH METOJIbI HAYYHOTO M (PUI0CO(PCKOro MO3HAHUS MUPA;

4 000CHOBAaTh POJIb M 3HAYCHHE KIIIOYCBBIX MHPOBO33PCHUCCKHUX IMOHSATHA KaK IICHHOCTEH COIMAIBLHOTO W JUYHOCTHOTO
OBITHS YeJIOBEKAa B COBPEMEHHOM MUE;

5 mpoBecTH HCCIIeOBaHUE aKTYAIBHOE ISl BBISIBICHUS (PHIIOCO(PCKOTO coepKaHue mpobdiieM B MpodhecCHoHaIbHOM 001acTH
Y TIPE3EHTOBATh PE3YJIbTAThI Il 00CYXKICHUSI.

Aim of discipline: to form in students of a holistic system concept of philosophy as a special form of discovery, its main
sections, problems and methods of studying them in the context of future professional activity.

As a result of studying the discipline, the student will be able to:

1 describe the main content of ontology and metaphysics in the context of the historical development of philosophy;

2 explain the specifics of the philosophical interpretation of reality;

3 classify the methods of scientific and philosophical knowledge of the world;

4 substantiate the role and importance of key worldview concepts as values of social and personal being of a person in the
modern world

5 conduct research relevant to identifying the philosophical content of problems in the professional field and to present the
results for discussion.

[ToHHiH KpICKaIla Ma3MYHBI/
AHHOTaIUs TUCIUTLTAHBL/
Abstract of discipline

IMonnin minaeri. «®unocodpus» noHi 6onamak MaMaHAapbIH OOMBIH/IA TOYEJICI3 ChIHU OMJIay TYCIHITIH KaJbINTACTHIPY MEH
MaHbI3/Ibl AYHUETAHBIM/IBIK YFBIMIApAbI TYCIHYTE OaFbITTaNIFaH.

115101 oxbimyoa keneci acnekminep Kapacmvipbliaosl. GUIocoGUSIHBIH Taiiaa 00ybl MEH JaMybl, PUIOCOMUSIHBIH TTOHI MEH
onicrepi; pumocoPUAHBIH TapUXH TUNTEpl; aIeMIl (HIOCOQUSIBIK TYCIHYAIH HEri3i; OOJIMBIC Maceleci; OHTOJIOTHS KOHE
MeTau3uKa; caHa MEH TUI; TaHBIM MEH IIbIFapPMAIIbUIBIK, FEUTBIMU YXKOHE FBUIBIMH eMec OuTiM; FBUIBIM MEH TEXHHKA; aJiaM
¢bunocopusch KOHE KYHIBUIBIKTAp 9J€Mi; eMip MEH eJiM; eMIpAiH MOHI; 3THKA. KYHIBUIBIKTAp (umocoduscel; epKiHiK;
ACTETUKA; KaOBbUIIAy JKOHE OCEeMJIIKTI Kacay, KOFaM MeH MojieHHeT; Tapux (uiocodusicer; «MoHrutik Em» xone «Pyxanu
KaHFbIpY» — Ka3akcTaHHBIH kaHa GHIOCODUSICHI.

Hasnavenune aucuumiaunbl. Jluctmmumaa «®unocodus» HampaBieHa Ha (HOPMUPOBAHHE Yy OyAYNIMX CICIHAIHNCTOB




CIIOCOOHOCTH K He3aBUCUMOMY KPUTHUECKOMY MBIIUICHUIO U IIOHUMAaHUIO KITFOUEBBIX MHPOBO33PEHUECKUX TTOHSTHIA.

Ipu uzyueHuu oucyuniuHsl OYOym paccmompensl ciedyioujue acnekmsl: BOSHUKHOBEHHE U pa3BUTHE (uinocoduu; mpeamer u
Meron ¢unocodhun; McTOpuUeckne THUIMBI (Griocopuu; OCHOBBI (GUIOCO(CKOro TOHMMAHUS MHUpa; MpobieMa OBbITHS.
OHTOJIOTHSI U MeTapHU3UKa; CO3HAHME M S3bIK; MMO3HAHWE M TBOPUECTBO; HAyYHOE M BHEHAYYHOE 3HAHHE; HayKa M TEXHHKA,
¢dunocopusi 4enoBeka W IEHHOCTHBIA MHp; JKU3Hb W CMEPTh; CMBICI XH3HH, 3THKA; (WIOCOMUs IICHHOCTEH; CBO0OJA;
JCTETUKA; BOCIPHUATHE M CO3/JaHUE KPacOThI, OOLIECTBO M KylbTypa; ¢miocopus ucropum; «Monrimk Em» u «Pyxanu
XKaHFBIPY» — unocodus HoBoro Kazaxcrana.

Purpose of discipline. The discipline "Philosophy" is aimed at forming the ability of future specialists to independent critical
thinking and understanding of key worldview concepts

In studying the discipline, the following aspects will be addressed: the emergence and development of philosophy; the subject
and method of philosophy; historical types of philosophy; fundamentals of philosophical understanding of the world; the
problem of being; ontology and metaphysics; consciousness and language; cognition and creativity; scientific and extra-
scientific knowledge; science and technology; philosophy of man and the value world; life and death; meaning of life; ethics;
philosophy of values; freedom; aesthetics; perception and creation of beauty; society and culture; philosophy of history;
"Mangilik EI" and "Ruhani zhangyru" - the philosophy of the new Kazakhstan

Komsr \ Kox \ Code MSPZ 1103

OJieyMeTTiK-casicaTTany OutiMm moaysai/ Moayiab coumajibHo-moJuTHYeckux 3HaHmit/ Module of socio-political
knowledge

Oneymerrany/ Couwmosnorus/ Sociology
Cascarrany / [Tomuronorus/ Political science
Monenuerrany/ Kyneryponorus/ Cultural Studies
IMcuxonorus/ Icuxonorus/ Psychology

[MpepexBesutTep\ KazakcranHbiH Kazipri 3aman | [IpepexBesutrep\ [IpepexBusuthl\ | @unocopus/Dunocodus/Philosophy;
[MpepexBusuThi\ Prerequisite tapuxbl / CoBpeMenHass wucrtopus | Prerequisite XKac epekmenik ncuxonorusicel / BospactHas
Kazaxcrana / Modern history of ncuxonorus / Age-related psychology;
Kazakhstan
Kpenur canwl\ Kpeautei\ Credits | 8 Cemectpsi/CemecTpbl/ 1
Semesters

[TorHIH Makcatsl/Llenn
mucturmaHel/Aim of discipline

Moayabain makcaTbl: CcTyaeHTTepaiH «bornamrakka ke3kapac: KOFamMIBbIK CAaHAHBIH MOJCPHU3AIUSACHD) MEMJIIEKETTIK
OarapiamMachbIMEH aHBIKTAJIFaH KOFAMJIBIK CaHa MOJICPHU3ALMSACHIHBIH TallChIpMajapblH MIEIy KOHTEKCTIHJE OJIeyMETTiK-
T'YMaHHUTAPIIBIK TYHAETAHBIMIIBI KaJIBIITACTHIPY.

Mooynv0i oKy HamudicecinOe cmyoenm Kabinemmi 601a0bL:

1 wmoaynpAiH OKYy TOHACPIH KypacThIpaThIH OapiblK FHUIBIM callajapbiHa (oJe€yMeTTaHy, cascaTTaHy, MOJICHUETTaHy,
TICUXOJIOTHS) IOHIK OLTiMAL (YFBIMIAp, UAesIap, TeOpUsIap) TYCIHIIPYTe )KOHE HHTEPIpEeTaLUsIIayFa;

2 KOFaMHBIH QJIEYMETTIK-dTHKAIBIK KYHIBUIBIKTAPBIH QJIEYMETTIK-CasiCUCH MOJYJIb TIOHJEPIHIH HETi3Ti OUTiM JKyHenepinaeri
MHTETPALUSIIBIK YPAICTEPAIH MPOAYKTICI peTiHe TYCIHAIpYTE;

3 FBUIBIMHU QMICTEP/i JKOHE 3epTTEY TOCUIEPiH HAKTHl OKY IOHI JKOHE MOJYJb IOHJCPIHIH 63apa OpeKeTTECTIri ypaicrepi




KOHTEKCTIHJIe KOJJIAaHYbl aJITOPUTM apKbUIbI YCHIHYFA;

4 OKpII KATKaH TOHJEPAETi TeopHsulap Ma3MyHbl MEH FBUIBIMU cCajlajlapJarbl WAEAIap HETI3IHAE OJICYMETTIK KapbIM-
KaTBIHACTBIH OPTYPJIi asICHIHIaFbl OKUFaJIAJIap IbIH TAOUFATBIH TYCIHAIPYTE;

5 Kazak KOFaMBbIHBIH, cascH OarJapiaManaplblH, MOACHHUETTIH, TUIIIH, JIEYMETTIK XOHE TYJIFaapajblK KaThIHACTApABIH
OpTYPJIi JaMy Ke3eHJIepi Typallbl aKIapaTThl apTYMEHTTI KOHE JQJICIIl TYPAC YChIHYFa;

6 oNIeyMETTIK, CasiCH, MOJCHH, TNCHXOJOTUSIBIK HHCTUTYTTAPABIH EpPeKIIeTIKTepiH OJapJblH Ka3aKCTAaHIBIK KOFaMJIbl
MO/JICpHU3AIUSUIIAYIAFbl POJIi KOHTEKCTIHIIE TaJ1ayFa;

7 KapbIM-KaThIHACTBIH OPTYPJIi calalapbIlHAaFbl TYPIIi JKaFaalIapIsl Ka3aKCTaHIbIK KOFAMHBIH KOFaM/IBIK, ICKEPIIIK, MOJICHH,
KYKBIKTBIK )KOHE 3TUKAJIBIK HOpMaJlapbIMEH, KYHIBUIBIKTAp )KYHECIMEH COUKECTIT1 TapalbliHaH TajlayFa,

8 KoFaMIbl 3epPTTEYAIH OPTYpJi TUNITEPIHIH CTPATErHsUIapbhlH aKbIpAaTyFa KOHE HAKTHI MOCEJICHI Tayiay YIIiH OiCHAMaHbI
TaH/Iay]Ibl HETi3/IeyTe;

9 KoFaMIarbl KaThIHACTAP/bIH HAKTHI JKaFTalbIH QJICYyMETTIK-TYMaHUTAPIIBIK THITET1 KaHJai 1a Oip FRUIBIMHBIH TapanblHAH
Oaranayra, MyMKIiH TOyeKeJIep/li €CKepe OTBIPHIN JIaMy NEPCICKTHBACHIH )o0allayFa,

10 xoramMaaFrbl, OHBIH IIIH/IE KOCION dJIeyMETTerl KaKThIFBICTHIK YKaFJaiiapapl Menty OaraapiaMaliapbiH Kacall IIbIFapyFa;

11 xapbIM-KaTBIHACTBIH OPTYPJIi cCallachblHIa >KOOANBIK 3epTTEy 1C-OpPEKEeTiH JKy3ere achlpyFa, KOFaMIbIK KYHIbBI Oimimii
TYPACHAIPYTe, OHbI TAHBICTHIPYFA;

12 oneymerTik MoHI 6ap cypakrap OoiibIHIIIA 63 KO3KAPACKIH TYPBIC KETKIZYTe KOHE apryMEHTTEpMEH KOpFayFa.

Leas moayasi: chopMHUpPOBATh Yy CTYACHTOB COLMAIBHO-TYMAaHHUTAPHOE MHPOBO33PEHHE B KOHTEKCTE PEIICHHS 3a/1a4
MOJIEPHU3ALMN  OOILECTBEHHOIO CO3HAHMs, ONPEAETICHHbIX TIOCYAapCTBEHHOH mporpammoi "Barmsg B Oyayiuee:
MoIepHHU3alusl O0IIECTBEHHOI'O CO3HAHMS "

B pesynomame usyuenus mooyna cmyoenm 6yoem cnocooen:

1 oOBACHATH U MHTEPIIPETUPOBATH NMPEAMETHOE 3HaHUE (TOHATHUSA, UAEH, TEOPUHU) BO BCEX 00JACTIX HAYK, (POPMHUPYIOIIHX
y4eOHbIe JUCHUIUIMHBI MOy (COLIMOIOTUH, TOJIUTOJIOTHUH, KYIbTYPOJIOTH, ICUXOJIOTUH);

2 OOBSICHATH CONMAIBHO-ITHYECKUE IIEHHOCTH OOIIecTBA KaK MPOIYKT MHTErPAIIMOHHBIX MPOIIECCOB B CHCTEMaxX 0a30BOTO
3HAHUA JUCLUIUIMH COLUAIbHO-TIOJUTHYECKOTO MOMLYJIS;

3 aNrOpUTMHU3MPOBAHO NPEACTABIATH UCIIOIH30BAHNE HAYYHBIX METOIOB U TIPUEMOB MCCIIEIOBAHHSI B KOHTEKCTE KOHKPETHON
y4eOHOM TUCHUIUIMHBI U B IPOLEAYPAaX B3aUMOACHCTBUS TUCIUIIIMH MOJTYJIS;

4  OOBSACHATH MPUPOY CUTYAIMH B PA3IUYHBIX chepax cOlraaIbHON KOMMYHUKAIIMU HAa OCHOBE COJICpKAHUS TCOPUN U Ui
HAyYHBIX cep U3ydyaeMbIX TUCIUIUINH;

5 apryMEeHTHPOBAHHO M OOOCHOBAaHHO MPEJCTABIATh HH(POPMAIMIO O PAa3IMYHBIX dTarax Pa3BUTHS Ka3aXCKOTO OOIIECTBa,
MIOJINTUYECKUX MTPOIPAMM, KYJIBTYPBI, A3bIKa, COLIMAIBHBIX U MEKINYHOCTHBIX OTHOLLIEHUI;

6 aHaTM3UpOBaTh OCOOCHHOCTH COIMAIBHBIX, MOJUTHYECKUX, KYJIbTYPHBIX, TICHXOJOTHUYECKUX WHCTUTYTOB B KOHTEKCTE MX
POJIHM B MOJIEPHU3ALIMH Ka3aXCTaHCKOTO OOILECTBa;

7 aHaNM3UpOBaTh pPA3IUYHBIE CUTYyallMd B pa3HbIX cdepax KOMMYHHKALUU C TO3UIHMH COOTHECEHHOCTH C CHUCTEMOM
LIEHHOCTEH, OOIECTBEHHBIMH, JI€JIOBBIMHU, KYJIbTYPHBIMU, IPABOBBIMHU U ATUYECKMMU HOPMaMHU Ka3aXxCTaHCKOTO OOIIEeCTBa;

8 pasnuuaTh CTpaTerMW Pa3HBIX THIIOB WCCIENOBAaHHMN OOmEcCTBa W OOOCHOBHIBATh BBIOOP METOHOJIOTHH JUISl aHAJIHM3a




KOHKPETHBIX TIPOOIIeM;

9 oueHMBaTh KOHKPETHYIO CUTYallMI0 OTHOIICHUH B OOIIECTBE C MO3UIMIA TOM MM MHON HAayKH COLMAIBHO-TYMaHUTapHOTO
THUIIA, IPOEKTUPOBATH IIEPCIEKTUBBI Pa3BUTHS C YY€TOM BO3MOXKHBIX PUCKOB;

10 pazpabaTbIiBaTh NPOrpaMMBbl pEHICHUs] KOH(DIUKTHBIX CUTYaluii B 00IIECTBE, B TOM YHCJE B TPOPECCHOHATTLHOM COLIUYME;
11 ocymiecTBIATh HCCIIEAOBATENbCKYIO IPOEKTHYIO JEATENbHOCTh B Pa3HbIX cdepax KOMMYHMKAllMM, TIE€HEpUpOBaTh
OOIIECTBEHHO IIEHHOE 3HAHHE, IPE3EHTOBATH €T0;

12 xoppekTHO BbIpakaTb U apryMEHTHMPOBAHHO OTCTaWBaTh COOCTBEHHOE MHEHME I10 BOIPOCAM, UMEIOIUM COLUAIBbHYIO
3HAYUMOCTb.

Aim of module: to form a social and humanitarian outlook in the context of solving the tasks of modernizing public
consciousness, defined by the state program "Looking to the Future: Modernizing Public Consciousness".

As a result of studying the module, the student will be able to:

1 explain and interpret subject knowledge (concepts, ideas, theories) in all fields of science that form the academic disciplines
of the module (sociology, political science, cultural studies, psychology);

2 explain the social and ethical values of society as a product of integration processes in the systems of basic knowledge of
the disciplines of the socio-political module;

3 algorithmized to represent the use of scientific methods and research techniques in the context of a particular academic
discipline and in the procedures for interaction between the disciplines of the module;

4 explain the nature of situations in various areas of social communication based on the content of theories and ideas of the
scientific areas of the disciplines studied;

5 well-argue and ground provide information about the different stages of development of the Kazakh society, political
programs, culture, language, social and interpersonal relations;

6 analyze the features of social, political, cultural, psychological institutions in the context of their role in the modernization
of Kazakhstani society;

7 analyze different situations in different spheres of communication from the standpoint of correlation with the value system,
social, business, cultural, legal and ethical norms of Kazakhstan society;

8 distinguish between strategies of different types of research in society and justify the choice of methodology for analyzing
specific problems;

9 assess the specific situation of relations in society from the standpoint of a particular social and humanitarian type of
science, to design development prospects taking into account possible risks;

10 develop programs for solving conflict situations in society, including in professional society;

11 carry out research project activities in various areas of communication, to generate socially valuable knowledge, to present
it;

12 correctly express and reasonably defend their own opinions on issues of social significance.

[TonHiH KpICKallla Ma3MYHBI/
AHHOTAIHS JVICTIATUTAHBL/
Abstract of discipline

Monyanin MiHaeTi. «OneyMmeTTik-casgcaTTaHy OuliM MOJyJi» MoHI Oojamak MaMaHIApAbIH QJeyMETTIK MaHbI3bl Oap
Macenenep OOMbIHINA ©31HIH MIKIPIH OUIIIPYyTe KoHE JdJIeAeyre KaOlIeTTUTITIH 1aMbITyFa OarbITTaIFaH.
Mooynv0i oxbimyoa Keneci acnekminep Kapacmulpbliaovl. IEYMETTIK 9JIeM TYCIHITIHAETI olleyMEeTTaHy; OJeyMETTaHy




TEOPUSCHIHA KIpiClle; COIMOJIOTHSUIBIK 3€pTTeYyJiep; KOFAMHBIH OJIEYMETTIK KYPBUIBIMBI MEH CTpPaTH(UKAIUACHI,
QJIICYMETTEHIIPY KOoHE Oipereilyiri; cascarraHy FBUIBIM JKOHE OKY IIOHI PETIHJAE; CasCH FBhUIBIMHBIH KAJIBINTACYbl MEH
JAMYBIHBIH HET13T1 Ke3eHAepi; KOFaMIbIK eMip KYHECIHAeT1 cascar; cascu OWJIIK: MOHI MEH JXKy3ere achlpy MEXaHW3Mi; casicu
NMHTaTap MEH CasCH KOemOACHIbUIBIK, MOIACHHET MOPQOJIOTHUICH; MOICHUET Tili; MOJACHUET CEMHOTHUKACHI; MOJICHUET
aHaToMusichl; Ka3zakcTaH HOMaATapbIHBIH MOJACHHETI; TICUXOJIOTHsIFA Kipiciie; MeH oHe MEHIH MOTHBAIUAM; SMOIUIAP MEH
SMOILMOHAJIBIK HMHTEIJICKT; aJaMHBIH €piK-KIirepi *oHE ©3iH-631 PeTTey INCHXOJOTHSACHI; TYJIFAHBIH >KEKe-THITOJIOTHSIIBIK
EpeKIICITIKTEPI.

Ha3nauenune monynas. [JucrurummHa «Moaynb COIHAIBHO-TIONMTUYECKUX 3HAHWI» HampaBieHa Ha (OPMUPOBAHUE Y
OyAyIIUX CIEUUAIUCTOB CIHOCOOHOCTH K BBIPQKEHUIO U apryMEHTHMPOBAHHOMY OTCTAWBAaHUIO COOCTBEHHOTO MHEHHUS IIO
BOIPOCaM, UMEIOIIMM COLUAIBHYIO 3HAYMMOCTbD.

Ipu usyuenuu mooyia 6yoym paccmompeHul ciedyouue acnekmyl. COIUOJIOTUS B TOHUMaHUU COIIMAIbHOTO MUPa; BBEJCHUE
B TEOPHH COIMOJIOTHH; COLMOJIOTHUECKUE HCCIIEJOBAHNUS; COMANbHAS CTPYKTYpa U cTpaTuduKanus o0miecTBa; ConuaTn3arms
U UJCHTUYHOCTD; MTOJUTOJIOTUS KaK HayKa M ydeOHasi AUCLUIUIMHA; OCHOBHBIE 3Tallbl CTAHOBJICHUS M PAa3BUTHUS NOJIUTUYECKON
HAyK{; TOJUTHKA B CHCTEME OOIIECTBEHHOW >XM3HH; IOJUTHYECKAash BJIACTh: CYHNIHOCTh M MEXAaHH3M OCYIIECTBIICHUS;
MOJIUTUYECKHE TUTHI U HOJUTUYECKOE JINJCPCTBO; MOP(HOJIOTUS KYJIbTYPbI; A3bIK KYJIbTYPbl; CEMUOTHKA KYJIbTYpbl; aHATOMUS
KYJIbTYpBI; KyJIbTypa HOManoB KazaxcraHa; BBeJEHHE B TCHXOJOTHIO; Sl M MOS MOTHBAIMS;, SMOIMHA M SMOIMOHAIBHBIN
MHTEJUIEKT; BOJIS YeJIOBEKa U IICUXOJIOTUSl CAMOPETYIISLIMU; HIMBUAYaIbHO-TUIIOJIOTMYECKUE OCOOCHHOCTH JINYHOCTH.

Purpose of module. The Module of socio-political knowledge is aimed at forming the ability of future specialists to express
and reasonably defend their own opinions on issues of social significance.

In studying the module, the following aspects will be addressed: sociology in understanding the social world; introduction to
the theory of sociology; sociological research; social structure and stratification of society; socialization and identity; political
science as a science and academic discipline; the main stages of formation and development of political science; politics in the
system of public life; political power: the essence and mechanism of implementation; political elites and political leadership;
morphology of culture; language is culture; semiotics of culture; the anatomy of culture; culture of nomads of Kazakhstan;
introduction to psychology; Me and my motivation; emotions and emotional intelligence; the man’s will and the psychology of
self-regulation; individually-typological peculiarities of the personality.

Kopast \ Kox \ Code IKT 2104

AKNapaTThIK-KOMMYHUKAIMSJIBIK TeXHoJorusuiap (arbll.) / WHPOPMALHOHHO-KOMMYHUKALMOHHbIC TEXHOJOIHHU
(anra.) / Information and Communication Technologies (in English)

[TpepexBe3nTTep\MIPEPEKBU3UTHI\ | HET [MTocTpexBesutTep\ Mamanneik OofibiHIIA MOHEp./ JIUCIUIITHHEL 10
Prerequisites\ [MoctpexBu3uThl\ Postrequisite cnermanbHocT /Disciplines in the speciality
Kpenut canel\Kpemuter\Credits | 5 Cemectpsl/CemecTpbl/Semesters | 3

IToHHIH Makcatsl/Llenn
mucturmrHel/Aim of discipline

IonHin MaKcaThl: CTYJEHTTEP/IH JKaHa ""CaHJIbIK' OWJIay/bl, 3aMaHayH aKMapaTThIK-KOMMYHHUKAIMSUTBIK TEXHOJIOTUSIIAPABIH
peni MeH MOHIH YCBIHYIBI, KOCIOM KBI3METTIH OpTYpil TYpJepiHAe aKmapaTThIK-KOMMYHUKAIMSIIBIK TEXHOIOTHIIAPIbI
KOJ1/1aHy KaOlJIeTiH KalbIITacThIpy.

115101 oKy HomudicecinOe cmyoenm Kabinemmi 601A0bL:

1 akmapaTTHIK-KOMMYHUKAIUSUIBIK TEXHOJOTHUSUIAPABIH MAaKCaThIH, Ma3MYHBIH JKOHE JaMy YPAICIH TYCIHIIPY, HAaKThI




MIHJETTEPAl IMIEITy YIIiH HEFYPIIbIM KOJIAHJIbl TEXHOJIOTHSHBI TAHIAy 1Bl HET13/IEyTE;

2 aKmaparThl )KMHAY, CaKTay >KOHE OHJEY OMICTEepiH, aKmapaTTHIK >KOHE KOMMYHHMKAIMSJIBIK IPOLECTEPAl JKy3ere achipy
TOCUIIEPIH TYCIHAIPYTE;

3 KOMIIBIOTEPIIK JKyHenep MeH XKeNuIepAiH apXUTEKTYpachlH, HEri3ri KOMIOHEHTTEpIiH MIHIETI MeH (QYHKUIUSIApbIH
CHIIATTaYFa;

4 aknapaTThl i31ey, CakTay, ©HJCY OHE Tapary YLIIH aknapaTThlKk VHTepHEeT pecypcTapblH, OYITTBHI XKOHE MOOWIbII
CepBUCTEP/Ii Naiilananyra,

5 nepekrepni kuHay, Oepy, OHJEY JKOHE CaKTay YIIiH KOMIIBIOTEPIIK KYHelIep MEH Keluiepli OarmapiiaMaiblK >KOHE
anmaparThiK KAMTaMachl3 Tyl KOJIJIaHYFa;

6 axmaparThl KOpFay 9/icTepi MEH KYpaJlJapblH TaHIAy bl TAJ/Iay KOHE HET13/eyTe;

7 caHJBIK TEXHOJOTHSUIAPIBIH KOMETIMEH OPTYpJIi KbI3MET TYpPJIepl VIIIH ACPEKTEepAl Tainay *oHe Oackapy KypajaaapbiH
azipneye;

8 3amaHayW aKmapaTThIK-KOMMYHHUKALUSIIBIK TEXHOJIOTHSIIAP/IbI KOJIZIAHa OTBIPBIN, MaMaHIbIK OOWBIHIIA )K00allay KbI3METiH
XKY3€ere acpIpyra.

Heuab mucuumInHbL: ¢GOPMUPOBATH Y CTYJEHTOB HOBOE «IIM(PPOBOE» MBILIEHHE, KPUTUIECKOE IOHUMAHUE POJIU U 3HAYECHUs
COBPEMEHHBIX  MH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJOTHUH,  CIIOCOOHOCTh  MPHUMEHSATh  MH(POPMALHMOHHO-
KOMMYHHUKAI[MOHHBIE TEXHOJIOIMH B PA3JIMYHBIX BUJIaX IPOPECCHOHATIBLHOM 1A TeIbHOCTH.

B pesynsmame usyuenus oucyuniunsl cmyoenm 6yoem cnocooen:

1 oObsACHATH Ha3HAu€HHE, COACpP)KAHUE W TEHACHLMU pa3BUTUS HH(POPMALMOHHO-KOMMYHHMKAIIMOHHBIX TEXHOJIOIUH,
000CHOBBIBAThH BEIOOp HamboJIee MpreMIIeMOi TEXHOIOTHH /ISl PEIIeHUs] KOHKPETHBIX 3a/1a4;

2 O00BACHATH MeToAbl cOopa, XpaHeHuss U 00paboTkM HHpOpMaIMM, CcHocoObl peanu3aluyd MHPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX MTPOIIECCOB;

3 OmMCHIBaTh apXUTEKTYPY KOMITBIOTEPHBIX CUCTEM U CeTel, Ha3HaueHHe U (PYHKIIMM OCHOBHBIX KOMIIOHEHTOB;

4 monp30BaThCS UHPOPMALMOHHBIMH MHTEpHET pecypcaMu, 00Ta4YHBIMI M MOOMIIBHBIMU CEPBHUCAMH ISl TIOUCKA, XPaHEHHUS,
00pabOTKH M pacrpocTpaHeHHs HH(POpMaIUH;

5 mNpUMEHATH MPOTPaMMHOE U ammapaTHoe o0ecreueHrne KOMIBIOTEPHBIX CHCTEM U ceTel st cOopa, mepenadn, 00padoTKU U
XpaHEeHHUs JaHHBIX;

6 aHanMM3MpPOBATh M OOOCHOBBIBATH BHIOOP METOJIOB U CPEACTB 3aIIUTHI HH(OPMAIIHH;

7 ¢ momouibio HUGPOBBIX TEXHOJOTHI pa3pabaThiBaTh WHCTPYMEHTHI aHAIM3a M YIPaBIEHHUS AAHHBIMU JUISL PAa3TUYHBIX
BUJIOB JICATEIBHOCTH;

8 OCyIIEeCTBIATh NPOEKTHYIO JEATENBHOCTh 10 CIHEIHaJbHOCTH € TPUMEHEHHEM COBPEMEHHBIX HH(POPMALMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHA.

Aim of discipline: to form a new "digital™ thinking, a critical understanding of the role and importance of modern information
and communication technologies, the ability to apply information and communication technologies in various professional
activities.

As a result of studying the discipline, the student will be able to:




1 explain the purpose, content and trends of information and communication technologies, to justify the choice of the most
appropriate technology for specific tasks;

2 explain the methods of collection, storage and processing of information, methods of implementation of information and
communication processes;

3 describe the architecture of computer systems and networks, the purpose and function of the main components;

4 use Internet information resources, cloud and mobile services for search, storage, processing and dissemination of
information;

5 use software and hardware of computer systems and networks for data collection, transmission, processing and storage;

6 analyze and justify the choice of methods and means of information protection;

7 develop data analysis and management tools using digital technologies for different activities;

8 carry out project activities in the specialty with the use of modern information and communication technologies.

[ToHHIH KpICKAama Ma3MYHBI/
AHHOTAIHS JVCIUATUTHHBI/
Abstract of discipline

IMonnin miHgeTi. «AKMapaTTHIK-KOMMYHHKAIUSUTBIK —~TEXHOJIOTHSIIAp» TIOHI  OoJjlamiaKk MaMaHAapAblH —aK[IapaTThIK-
KOMMYHHKAIUSUTBIK TEXHOJIOTHSUIapAbl KOCIOM KBI3METTIH p TYpJIi TYpJiepiHjae naiganany KaOijaeTiH 1aMbITyFa OarbITTalIFaH.
1bnoi oxkpimyoa Keneci acnekminep Kapacmulpvliadvl. KOFaM JTaMYBIHBIH HETI3Ti CekTopiapeiHmarel akT peni; AKT
caJlaChIH/IaFbl CTAHIIAPTTAP; KOMITBIOTEPIIIK XKYHenepre Kipicre; KOMIBIOTEPIIIK XKyHeIepAiH apXUTEeKTypachl; OaraapiiaMaiblK
KaMTaMachI3 €TYy; ONEPaIUsUIBIK KYHesep; aaaM-KOMITBIOTSPIIIK ©3apa ic-opeKeTTecyi; NepeKTep KOphI Kyheepi; JepeKTepai
Tajjaay; AepeKTepli Oackapy; *Kelijiep KoHE TelIeKOMMYHHKAIMsUIap; KUOepKaylrci3iK; MHTEPHET TEXHOJOTHSCHI; OYJITTHI
XKOHE MOOWIBAI TEXHOJOTHSIIAP, MYJIbTUMEIUSIIBIK TEXHOJOTHSUIAp;, Smart TEXHOJIOTHSCH;, JJICKTPOHABIK OW3HEC;
AJIEKTPOHIBIK OKBITY; JCKTPOHJIBIK YKIMET; KOCIOM canajgarbl aknaparThlk TexHosorusuiap; naayctpusuibik AKT. AKT namy
OoJalarsl.

Ha3znauenne aucuunimebl. JucumminHa «HQOPMAalMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTMM)»  HalpaBieHa Ha
(dbopMupoBaHUEe y OyIyIUX CHEHUAINCTOB CIIOCOOHOCTH K MPUMEHEHHUIO HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN
B PA3JIMYHBIX BUIaX MPO(GECCUOHATBHON JEATEIbHOCTH.

Ilpu uzyuenuu Oucyunaunvt 6yoym paccmompenvt creoyiowue acnekmol. poinb WKT B KIIOUEBBIX CEKTOpax pa3BUTHS
obmectBa; cranaaptel B oOnactu MKT; BBeneHMe B KOMITBIOTEPHBIE CHCTEMBI; apXUTEKTypa KOMIIBIOTEPHBIX CHCTEM;
IIporpaMMHOE 00€eCHeYeHHE; OINEpallMOHHBIE CHCTEMBI; YEJIOBEKO-KOMIIBIOTEPHOE B3aUMOJICHCTBUE; CUCTEMBbl 0a3 JAaHHBIX;
aHaJIM3 JIaHHBIX; YIIPaBJIE€HUE JTAHHBIMU; CETH U TEIEKOMMYHHUKAIIMK; KHOepOe301acCHOCTh; HHTEPHET TEXHOJIOTHH; 00JauHble U
MOOWIJIBHBIE TEXHOJIOTHU; MYJIbTUMEIUHHBIE TEXHOJIOTHH; SMart TEeXHOIOTHH; JIEKTPOHHBIN OM3HEC; SJIEKTPOHHOE 00yUYEeHHE;
AJIEKTPOHHOE TPABUTEIbCTBO; HMH(OPMAIIMOHHBIE TEXHOJOTHH B mpodeccuoHambHOl cdepe; uuaycrpuansHbie MKT;
niepcnekTuBsl pa3Butus UKT.

Purpose of discipline. The discipline "Information and Communication Technologies" is aimed at forming the ability of future
specialists to use information and communication technologies in various types of professional activities.

In studying the discipline, the following aspects will be addressed: the role of ICT in key sectors of society; standards in ICT;
Introduction to computer systems; architecture of computer systems; software; operating system; human-computer interaction;
database system; data analysis; data management; networks and telecommunications; cybersecurity; Internet technology; cloud
and mobile technologies; multimedia technologies; Smart technology; E-business; E-learning; E-government; information




technologies in the professional sphere; industrial ICT; ICT development prospects.

Komer \ Kox \ Code I'Ya 1105

Ileren Tisi / UHocTpanublii sa3bik / Foreign Language

[MpepexBe3nTTEep\IPEPEKBU3HUTHI\ | HET [MToctpekBesurTep\ Mamanbik GoiibIHIIa MoHAep./ JIUCIUILIHHBL 10
Prerequisites\ [MToctpexBu3uthl\ Postrequisite cnenuanbHoctu /Disciplines in the speciality
Kpenut cansl\Kpeauter\Credits | 10 Cemectprl/Cemectpsr/Semesters | 1, 2

[Tonniy Makcatel/Llenb
mucuurunael/Aim of discipline

ITonnin mMakcaTbl: cryaeHTTepre JKanmbleyponanblK ACHICHIIK *KYHeciHe Heri3AeNreH IIeTeNl TUTIHEH KETKUTIKTI JeHreine
OuTiM Oepy oHEe aybI3 €Ki ceiecyie, KYHICTIKTI eMipJe, ©3 MaMaHJBIFbl CajlachlHAa, KI19Cc10M KapbhIM-KaThIHAC jKacayja
IIeTeN TUTIH OeliceHe KoJiJana Oy JaFapUIapbiHa YHPETY KoHE 63 OUTIMIH opi Kapaii keTuiaipyre OerdiMaey.

115101 oKy Homudicecinde cmyodenm Kabiiemmi 601a0bl:

1 KYHIENIKTI TYPMBICTA )KOHE KOCIMKE, MAMaHABIKKA KATBICTHI TAKBIPHINITA TAWBIH]IBIKCHI3, T€3, €I KHUBIHJBIKCHI3 COMIeyTe;

2 OpTYpIii TAaKbIPHINKA KATHICTHI aHBIK 63 KO3KAPACHIH KETKi3€ OLTy jKoHE ©3 OU-MIKIPIH KETKI3IN AoMeneyre,

3 TaHBIC TaKBIPBINTAp OOWBIHIINA JICKIMSUIAP MECH OasH aManap/ sl TYCIHYTE;

4 OonamaK MaMaHIBIFBIHBIH TaKbIPBINTAPbIHA KATBHICTHI o7cOM HOpMaslap INETiHJe aiKbIH AWTHUIFAH CO3ACP/AiH Heri3ri
YFBIMJIAPBIH TYCIHY XOHE 3epaenei Oimyre;

5 KYHIENIKTI )KoHE KOCIOHM CUIaTTaFbl KU1 KOJIaHBUIAThIH CO3JEPMEH JKa3blIFaH OKY MaTepUaAapAblH MOTIHAEPIH TYCIHYTE;
6 ce3IiKTi KoJIIaHa OTHIPHIIT MISTEJ TUTIHJIET] IBIHAWBI MOTIHIEPII OKYyFa, TYCIHYTE, ayAapyFa;

7 pecmu xoHe OelipecMu XaTTap, OTIHILITEp Ka3yFa,

8 ncce MeH OastHIamanap jkasyra.

Leab AMCHUMIUIMHBI: aTh CTYyJE€HTaM HEOOXOIUMBINA M JIOCTaTOYHBIH YpOBEHb KOMMYHHUKATUBHOW KOMIIETEHIIMM Ha OCHOBE
OOm1eeBpoOIEHCKO YPOBHEBOW CHCTEMBI Ui aKTHBHOTO NMPUMEHEHHSI MHOCTPAHHOTO SI3bIKa, KaK B TIOBCEJHEBHOM, TaK W B
npo¢ecCHOHATLHOM OOIEHUH, @ TaKXe JUId JajbHeHIero camooOpa3oBaHusl.

B pezynomame uzyuenusn oucyuniunsvt cmyoenm 6yoem cnocooeu:

1 ocymuiecTBIAT KOMMYHUKALIMIO Ha pa3HOOOpa3Hble 001IHe U y4eOHO-TPO(hECCHOHATIBHBIE TEMBI;

2 TOBOPHUTH JOCTATOYHO OBICTPO M CHIOHTAHHO 0€3 0COOBIX 3aTPyIHEHHI Ha MTOBCETHEBHBIE H MPO(ECCHOHATLHBIC TEMBI,

3 TOHUMATh JEKIMU U JIOKJIaJbl HA 3HAKOMYIO TEMATHKY;

4 TIOHMMaTh OCHOBHBIE TIOJIOKEHHUS YETKO MPOU3HECEHHBIX BBICKA3BIBAHUN B TIpeAeax JTUTEPATypHON HOPMBI Ha U3yUEHHBIE
TeMBI, Kacarolecs yueobl, 1ocyra 1 0yayiei npodeccuu;

5 TNOHMMAaTh TEKCTHI IOCTPOCHHBIE HA YACTOTHOM SI3BIKOBOM MaTepHaJie IIOBCEIHEBHOTO U MPO(ECCHOHAIBHOTO XapaKTepa;

6 uMTaTh, MEPEBOAUTH U IOHUMATh OCHOBHBIE KIIFOUEBbIE MOMEHTHI ayTEHTHUHBIX TEKCTOB C MHOCTPAHHOTO SI3bIKAa HA POJHOM
C MCTIOJTb30BAaHHUEM CIIOBAPS M CITPABOYHUKOB,

7 mucath ouHaNbHbIe U HEOPHUIIUATbHbIE MUChMA, 3aIIPOCHI;

8 mmcark dcce M JOKIIAIbl, apryMEHTHPYS TOYKH 3PCHUS.

Aim of discipline: is providing students with the necessary and sufficient level of communicative competence on the basis of
the Common European Framework for the active use of a foreign language, both in everyday and professional communication,
and for further self-education.

As a result of studying the discipline, the student will be able to:




communicate on a variety of general and educational and professional topics;

speak quickly and spontaneously without much difficulty on everyday and professional topics;

understand lectures and reports on familiar topics;

understand the main points of clearly pronounced utterances within the limits of the literary norm on the subjects studied in
relation to studies, leisure and future profession;

5 understand the texts built on the frequency language material of everyday and professional nature;

6 read, translate and understand authentic texts of a foreign language into the native language using dictionaries and reference
books;

7 write official and unofficial letters, fill in forms;

8 write essays and reports arguing points of view.

A wWPN PR

[ToHHIH KpICKaIla Ma3MYHbBI/
AwuHoTanus IACIUATLINHEL/
Abstract of discipline

IMonnin mingeri. «Illeten TiN» MOHI )KaHAPTBUIFAH Ma3MYHJA OKBII YHPEHYTE JKOHE PYXaHHU JKaHFBIPYIIbIH KaJIBIYITTHIK
UAeAChl IIEHOEpiHAe MEMIJICKETTIK Oarmapiiamaniapibl iCKe achlpy TYPFBICBIHAH CTYACHTTEPIIH TYJIFaapajiblK, dJICyMETTiK-
TYMaHUTApPIBIK JYHUETAHBIMBIH KAJIBINITACTHIpYFa OarbITTaifaH. bijgiM anmymbuiapabiH OUTIKTUTIK JEHTeiiHe colikec ceiley
opekeTiHiH Oapnblk Typiepi Oo#bIHIIA KOMMYHHKATHUBTIK KY3BIPETTUIIKTI  KaJBIITACTBIPY apKBUIBI  QJIEYMETTIK,
MOJICHUETAPAIIBIK, KOCIOU JKOHE KapbIM-KAaThIHAC KYPaJibl PETiH/IE Ka3aK YITTHIK MOJICHUETI TYPFBICBIHAH IIETEII TIJIH caraibl
MEHTrepy/Ii KaMTaMachl3 €Tyre apHaJFaH.

115101 oxbimyoa keneci acnekminep Kapacmulpvliadvl: METEN TUTHIH CO3/IK KOPBIH, OHBIH IIIIHJE KJCIOW TEPMHHACP MEH
KIUIIenepai 0aifbITy; ThIHIAY AAaFAbUIAPBIH JaMBITY; FBUIBIMUA OachbUIBIMIAP/bl OKbIFAH/IA TYCIHY KaOIIeTTLIITiHH JKaKcapTy;
KOCi10M TaKbIpBIN OOMBIHINIA CEPIKTECTEPMEH ICKEPIIIK XaT aaMacy AaFAblIapblH TaMBITY.

Ha3znavenue nucuuniunel. JucuuninrHa «/HOCTpaHHBIN SI3bIK» HampasiieHa Ha (opMHUpOBaHHE y OyAyIIUX CIELHUATUCTOB
CIIOCOOHOCTH K OCYIIECTBJICHHIO KOTHUTHMBHONM W KOMMYHUKAaTHBHOW JEATENILHOCTM HAa HMHOCTPAHHOM S3bIke B cdepax
MEXJIMYHOCTHOTO, ~ COLHUAIbHOIO, MPO(PECCHOHAIBHOTO, MEXKYJIbTYpHOTO OOIIEHHMS B  KOHTEKCTE pealn3aluu
rOCYZapCTBEHHBIX IIPOrpaMM TPEXbA3bIUMS U JyXOBHON MOACPHU3ALUN HALIUOHAIILHOIO CO3HAHMS.

Ilpu uzyuenuu oucyuniunvl 6yOym paccmMompenvl Cleoyroujue acnekmsl: OOOTalleHHe CIOBAapHOIO 3amaca MHOCTPAHHOTO
A3bIKa, BKJIIOYas MpOoQpecCHOHATIbHBIE TEPMHMHBI M KIHWIIE; pa3sBUTHE HABBIKOB ayJUpPOBAHMS; YCOBEPLICHCTBOBaHHE
CIIOCOOHOCTH K TOHMMAHHUIO TpPU YTEHUU HAYYHBIX MyOJIMKalMi; pa3BUTHE HABBIKOB BEACHUS [€JOBOI MEPENUCKH C
napTHepaMu Ha NpoQecCHOHaTIbHbIE TEMBI.

Purpose of discipline. The discipline “Foreign Language” is aimed at forming the ability of future specialists to carry out
cognitive and communicative activities in a foreign language in the areas of interpersonal, social, professional, intercultural
communication in the context of the implementation of state programs for trilingual and spiritual modernization of national
COoNsciousness.

In studying the discipline, the following aspects will be addressed: enrichment of the vocabulary of a foreign language,
including professional terms and clichés; development of listening skills; improvement of the ability to understand when
reading scientific publications; development of business correspondence skills with partners on professional topics.

Koaer \ Kox \ Code K(R)Ya
1106

Ka3zak (opsic) Tini / Kazaxckuii (pycekmii) si3pik / Kazakh (Russian) Language




[TpepexBe3uTTep\pepeKBU3UTHI\ | HET [ToctpekBe3urTep\ MamaHabIK OoiibiHIIA TIOHAEP./ JIMCIHMIUIMHBI IO
Prerequisites\ [MToctpexBu3uthl\ Postrequisite cnenmanbHoctu /Disciplines in the speciality
Kpenut cansl\Kpemuter\Credits | 10 Cemectpsl/Cemectprr/Semesters | 1, 2

[ToHHIH Makcatbl/Llenb
mucuurirHel/Alm of discipline

IonHiH MaKcaThl: CTYJICHTTEPAIH OWJIay KYHECIHIE FBHIIBIMH MOTIH TypaJbl XYHEIIK KO3KapacThl OOBEKTUBTI 9JIiC PETiHIIEe
WHTETPAIJIBIK UACSICHIH KaJIBIITACTHIPY: FBUIBIMUA CTHJIBAIH CTHJIBAIK €PEKIISTIKTEpi MEH JIMHTBHUCTUKAIIBIK EPEKIICTiKTepi,
FBUIBIMH MOTIHJIEPTE CHTI3UITeH FBUIBIMH aKmapar TYpJiepl; FBUIBIMH MOTIHAI OKY-9J[ICTEMENIK OKY; KYPBUIBIMJIBIK >KOHE
CEMAHTHKAJIBIK TAJJIAyIbIH MPAKTUKAIBIK JaFAbUIAPBIH, aKaJeMUSUTBIK MOTIHJI KBICKAPTHIN, jka30alna >KoHEe aybI3lia Typle
TOYEJICI3 ecenTepAiH FhUIBIMUA MOTIHIHIH HET131H/Ie KYPhLIaIbl.

115101 oKy Homudicecinde cmyoenm Kabinemmi 601a0bL.

FBUTBIMH CO31H CTHJI MEH TUIIIK €pEKIIeTIKTEPiH aHbIKTAY;

FBUIBIMU MOTIHHIH KYPBUTBIMIIBIK )KOHE CEMaHTHKAIBIK YIUBIMIACTHIPY SPEKIIETIKTEPiH Talay;

MaMaH/IbIK OOWBIHIIA FRUTBIMH MOTIHAEP/II KbICKAPTY;

FBUIBIMHU aKIapaTThl KyHeleyre, )KUHAKTayFa ®KOHE CUITATTayFa;

*a30ala )oHe aybI3Ila TYPJIEri TYPJIi FhUIBIMH MOTIHJICP/ICH aJIbIHFaH aKIapaTThl Nai1aiany.

O~ wN PR

Heab aUCHUIUIMHBI: CPOPMUPOBATH y CTYACHTOB LEJIOCTHOTO CHUCTEMHOTO TPEACTABICHUS O HAyYHOM CTHIJIE PEYH Kak
crocobe OObEKTUBH3ALMN HAyYHBIX 3HAHMH: CTHJIEBBIX YepTax M S3BIKOBBIX OCOOCHHOCTSX HAYYHOTO CTHJIS PEYM, THIIAX
HAayYHOH HH(OpMAIH, 3aJ0)KEHHOW B HAYYHBIX TEKCTaX; OOYyYUTh YCTAaHOBOYHOMY UYTEHHIO HAyYHOTO TEKCTa; OOYYHUTH
MPAaKTHYECKUM HaBBIKAM CTPYKTYPHO-CMBICIIOBOTO aHAJIHM3a M KOMIIPECCHH y4eOHO-HAyYHOTO TEKCTa, MOCTPOCHUS HA OCHOBE
HAYYHOTO TEKCTa CAMOCTOSTEIILHOTO BBICKAa3bIBAaHHSI B TUCHMEHHOW U YCTHOH (popme.

B pesynomame usyuenus oucyunaumsl cmyoenm 6yoem cnocoben:

1 ompenensiTb CTHIIEBBIC U S3BIKOBBIE 0OCOOCHHOCTH HAyYHOU PeyH;

2 aHaJINW3MPOBATh OCOOEHHOCTU CTPYKTYPHO-CMBICIOBOI OpraHU3aluy Hay4HOTO TEKCTa;

3 TMPOM3BOAUTH KOMITPECCHIO HAYIHOTO TEKCTA IO CIIEINATbHOCTH;

4  cucTeMaTu3npoBaTh, 0000IIATE U ONKMCHIBATh HAYYHYIO HH(POPMALIUIO;

5 wucnonp3oBaTh HHGOPMAIUIO U3 PA3ITUYHBIX BUJOB HAYYHBIX TEKCTOB B 3aBUCHMOCTHU OT IeJIel OOIIEHHs B MMUCHMEHHON U
ycTHOM (opme.

Aim of discipline: to form an integral systemic idea of the scientific language as a method of objectifying scientific
knowledge: style features and linguistic features of the scientific language, types of scientific information embedded in
scientific texts; instructional reading of the scientific text; to teach practical skills of structural and semantic analysis and
compression of the academic text, construction on the basis of the scientific text of independent statements in written and oral
form.

As a result of studying the discipline, the student will be able to:

1 determine the style and language features of scientific speech;

2 analyze the features of the structural and semantic organization of the scientific text;

3 compress the scientific text on the specialty;

4 systematize, summarize and describe scientific information;




5 use information from various types of scientific texts, depending on the purposes of communication in written and oral
form.

[ToHHIH KpICKaIla Ma3MYHBI/
AHHOTanMs TIUCLIUILINHBL/
Abstract of discipline

IMonnin mingeTi. «Ka3zak (opsic) Tisi» moH1 OoJamak MamMaHIapIbIH OOMBIHIA KOC1OM XabIKapaslblK OalaHbICKa KaOlJIeTTIriH
KepceTyre MyMKiHiK Oepeni

115101 oxkbimyoa keneci acnekminep Kapacmulpvliadbl. FHUIBIMA CTHJIb: HETI3Ti, JKaHpJap, CTUJIb KOHE TUT epeKIIeiKTepi,;
CelyieyliH FBUIBIMUA CTHUJIIHJET COMJIEMHIH E€peKIIeNiKTepi; MoHi-Ceiiey KaFAaWbIHBIH TYCIHIr (FBUIBIMHM akKmapaTt Typi);
MOTIHHIH HETI3T1 epeKIIeTiKTepi; MOTIHAETI KOChUTY TYpJiepi; MOTIHHIH (YHKIIMOHAIIABIK-CEMAaHTUKAIIBIK TYpJepi; MOTIHHIH
KYPBUIBIMIIBIK JKOHE CEMaHTHKAJIBIK OOJiHYyl; FRUIBIMA MOTIHHIH TaKbIPHIOBI; MOTIHJAE akKmapaT 93ipyiey >KOJAaphl; FhUIBIMH
MOTIHZII KBICKApPTy HETi3lepi; JKOCHapIblH TypJepi; kaz0a TypJepi; a3alTyAblH JKallbl €pexenepi; FbUIBIMA CTHIIBIIH
KaliTallamMma MOTiHAEpi; Ke3 KeJreH >KaHp/bIH KOCHIMILIA MOTIHIH acay YIIiH JEPEeKCi3 JAepeK CHUMAaThl, KOCHIMIIA MOTIHHIH
aHpPBI peTiHae pedepar; aHHOTAIUS KYPBUIBIMBI; OHMOIHOrpadysUIbIK CHUITATTAMACKI;, aybI3Ila FRUIBIMH CO3: MOHOJIOT, JHAJIOT,
TIOJIUJIOT; OKY JKOHE FBUIBIMHU TAJIKBIIAY; OKY JKOHE FBUIBIMH TAJKbUIAYIaFbl COMIICY CTPATETHSICHI.

Ha3znauenmne mucumniuubl. Jucuunianna «Kaszaxckuil (pycckuii) si3plk» HampaBieHa Ha (OpMUPOBaHHE Y OyIylIuX
CIICIHATIMCTOB CIIOCOOHOCTH K MPOPECCHOHAIBHOMY MEXKIYHAPOJHOMY OOIICHHUIO MOCPEIACTBOM Ka3aXCKOro (PyccKoro)
SI3BIKA.

Ipu uzyuenuu oucyuniunvl 6yOym paccmompenvl ciedylowue acnekmol: HayYHbIH CTUJIb: MOJCTHIIU, JKaHPbl, CTUJIEBBIE U
SI3BIKOBbIE OCOOCHHOCTH; MPEUIOKCHHE KaK MHUHUMallbHas KOMMYHHMKATHBHAs €IMHUIA; OCOOCHHOCTH NPEIONKECHHS B
Hay4YHOM CTHJIE PE€YH; MOHATHUE CMbICIO-PEYEBOM CUTyalluu (TUIl HAYYHON MH(OpMaLMK); OCHOBHbIEC MPU3HAKU TEKCTa; BUIbI
CBSI3HOCTH B TEKCTe; (YHKIIMOHAIBLHO-CMBICIIOBBIE THUIIBI TEKCTA; CTPYKTYPHO-CMBICIOBOE YJICHEHHE TEKCTa; TeMa Hay4HOIO
TEKCTa; crocoObl pa3BUTUS MH(OpPMAIMKU B TEKCTE; OCHOBbI KOMIIPECCMU HAyYHOTO TEKCTa; BUIbI IJIaHA, BHUJIbI KOHCIEKTA,
OOIIENpPUHATHIE MpaBUa COKPAILLEHHS; BTOPUYHBIC TEKCTHI HAY4YHOTO CTWJs;, pedepaTHBHOE ONMMCAHUWE KaK OCHOBA IS
CO3/1aHHS BTOPUYHOTO TEKCTa JIOOOro jKaHpa, AaHHOTAlUs KaK J>KaHp BTOPUYHOTO TEKCTa; CTPYKTypa aHHOTAIUH;
oubnuorpaduyeckoe ONMUCaHHE; yCTHas Hay4yHas pedb. MOHOJIOT, JAMAJOT, MOJWJIOT, yueOHO-HaydHasi JAUCKYCCHS; peueBbIe
CTpaTerny B yueOHO-HAyYHOU TUCKYCCHH.

Purpose of discipline. The discipline "Kazakh (Russian) Language" is aimed at forming the ability of future specialists to have
professional international communication through the Kazakh (Russian) language.

In studying the discipline, the following aspects will be addressed: scientific style: underlying, genres, style and language
features; the sentence is a minimal communicative unit; features of the sentence in the scientific language; the concept of the
meaning-speech situation (type of scientific information); the main features of the text; types of connectivity in the text;
functional-semantic types of text; structural and semantic division of the text; ways to develop information in the text; basics of
compression of scientific text; types of the plan; types of notes; common rules of reduction; secondary texts of scientific style;
the abstract description as the basis for creating a secondary text of any genre; abstract as a genre of secondary text; structure
of the annotation; bibliographic description; oral scientific speech: monologue, dialogue, polylogue; educational and scientific
discussion; speech strategies in the educational and scientific discussion.

Konst \ Kox \ Code FK 1107

Jlene mbIHBIKTHIPY/ @Pu3nyeckas kyabTypa / Physical Training




[TpepexBe3uTTep\pepeKBU3UTHI\ | HET [ToctpekBe3urTep\ HET
Prerequisites\ [ToctpexBusuTh\ Postrequisite
Kpenut cansl\Kpenuter\Credits | 8 Cemectpsl/Cemectprr/Semesters | 1, 2, 3, 4

[ToHHIH Makcatbl/Llenb
mucuurirHel/Alm of discipline

IMonniH MakcaTbl: CTYACHTTEPAIH aJaMHBIH (DH3UKAIBIK JaMybIH OHTAWJIAHABIPY, OJNICYMETTIK OEJICeHII TYJIFaHBI
CHUITATTAUTBIH pyXaHU-aJaMIepIIUIIK KaCUeTTep 1l TopOuesey apKplIbl opOip azamra TOH jkoHe OipiikTe O0NaThIH (PU3HKAIIBIK
KaOlIeTTepiH jkoHe OalIaHBICThI KaOUIETTEPIH KaH-)KAKThI XKETIIIPY; OCHI HET13/e KEMICTI eHOEKTIH oHEe KbI3METTIH Oacka
TYpPJIEpiHiH KOFaMHBIH 9p0Oip MYIIECiHIH JaiibIH O0JIYbIH KAMTAaMachI3 €TYy.

115101 oKy HomudicecinOe cmyodenm Kabiiemmi 601a0bl:

aJlaMra ToH (PU3UKAJIBIK KACHETTEP/IIH JaMYbIH aHBIKTAyFa,

aJlaMra ToH (DM3MKAJIBIK KACHETTEP/IIH JaMYbIH aHBIKTayFa;

JICHCH1 HBIFAUTY MEH CaKTay IbIH POJli MEH MaHbBI3IbUILIFBIH TYCIHAIPYTE, COHAN-aK ISHEH] Ta3apTyFa;;

(bU3NONOTHSUIBIK (PYHKIUSIIAPIBIH )KAKCAPYBIH XKOHE YHICCIMIII 1aMybIH TaJlIayFa;

KaJIIBl OHIMIUTIKTIH )KOFaphl IEHreiiH y3aK Mep3iMJli CaKkTay bl KAMTaMachl3 €TyTe.

g~ wN -

Heap qucuMmIHHBI: cHOPMUPOBATH Y CTYJICHTOB LIEJIOCTHOIO CUCTEMHOTO MPEACTaBICHUs 00 OoNTHMU3ALUs (HU3HYECKOTO
Pa3BHUTHUS YEJIOBEKA, BCECTOPOHHETO COBEPIICHCTBOBAHUSI CBOMCTBECHHBIX KAXKIOMY (PHU3NUCCKUX KAQU4eCTB U CBSI3aHHBIX C HUMH
CIIOCOOHOCTEH B €IMHCTBE C BOCIIMTAHUEM JYXOBHBIX M HPAaBCTBCHHBIX KAUECTB, XapaKTEPU3YIOUINX OOMIECTBEHHO aKTHBHYIO
JUYHOCTH; O0ECIICUNTh Ha 3TOH OCHOBE TOJTOTOBICHHOCTh KQKJOTO WICHA OOIIECTBA K TUIOAOTBOPHON TPYIOBOW M IPYTHM
BUJIAM JICSITEIbHOCTH.

B pesynbmame usyuenus oucyuniunsl cmyoenm 6yoem cnocooen:

onucath GU3NYECKUE YIPAKHEHUS,

OTIPETICIISITh PA3BUTHE (PH3UUIESCKUX KAYECTB, MMPUCYIITNX YSIIOBEKY;

000CHOBATH POJIb U 3HAUCHUE YKPEIUICHUS U COXPAHEHHUS 3/I0POBbS, a TAK)KE 3aKaIMBaHUS OpraHU3Ma;

aHAJTM3UPOBATH COBEPIICHCTBOBAHUE TEIIOCIOKEHUS U TAPMOHUIHOE PA3BUTHE (PU3UOTOTHICCKUX (DYHKITUH;
MOJIJIEP>KUBATh MHOTOJIETHEE COXPAaHEHHE BBICOKOTO YPOBHs 00111ei1 paboTOCTIOCOOHOCTH.

O~ wN PR

Aim of discipline: to form a holistic system concept about the optimization of the person's physical development, the all-round
improvement of the physical abilities and associated abilities that are characteristic of each and in unity with the upbringing of
the spiritual and moral qualities that characterize the socially active person; to ensure on this basis the preparedness of each
member of society for fruitful labor and other types of activity.

As a result of studying the discipline, the student will be able to:

describe physical exercises;

determine the development of physical qualities inherent in man;

justify the role and importance of strengthening and maintaining health, as well as tempering the body;

analyze the improvement of the physique and the harmonious development of physiological functions4

maintain a multi-year high level of overall health.

O~ wN PR

[ToHHIH KBICKALIA
AH”HOTAIIMA

Ma3MyHbI/
UCIIATLINHBL/

ITonnin MiHaeTi. «J/leHe IIBIHBIKTHIPY» IOHI OaFbITTalFaH OoJallaKk MaMaHJAp/bIH JEHCAYJbIFbIH HBIFAUTY MEH Cakray,
COHJIali-aK aFr3aHbl IIBIHBIKTHIPY JKOHE KaJIBINTACThIpyFa OarbITTaIFaH.




Abstract of discipline

15101 oxbimyoa keneci acnekminep Kapacmulpvliadvl. aJaMFa TOH (PU3UKAIBIK KACUETTEP/IIH OHTAMIIBI JaMYbI;, JCHCAYIIBIFBIH
HBIFAUTY JKOHE CaKTay, COHJai-aK JIeHEeH1 TazapTy; (PU3NONOTUIIBIK (YHKIUSIAPABIH (PU3UKATIBIK KOHE YHJIECIM/Il JaMyblH
KETUIIPY; KB )KYMBIC OHIMIUTITIHIH KOFaphl JCHICHIH Y3aK MEep3iMJIl CaKTay.

Ha3znauenne nucoumiaunbl. JlucipminHa «®dusuueckas KyJabTypa» HampaBieHa Ha (OpMUpOBaHHE Yy Oyaymux
CIIEIUATMCTOB MOHMMAaHKsI 3HAYCHUS YKPETUICHHUS U COXPAHEHHUS 37I0pPOBbS, a TAK)KE 3aKATMBAHUS OpraHu3Ma.

Ilpu uzyuenuu oucyuniuHvl OYOym paccmompeHvl cledyiowue Acnekmspl. ONTUMU3ANMS (PU3MIECKOT0 Pa3BUTHUS YEIOBEKA M
00pa3oBaTeNbHbIC 33/1a41 110 ONTUMHU3AINK (PU3UUECKOTO PA3BUTHS YEIOBEKA ; ONTHMAIBHOE Pa3BUTHE (BU3MUCCKUX KAueCTB,
MPUCYIIMX YETOBEKY, YKPCIUICHHE W COXPAHCHHE 3/I0pOBbS, a TaKKe 3aKaJlMBaHWE OpPraHW3Ma; COBEPIICHCTBOBAHHE
TEJIOCTIOKEHHSI U TAPMOHUYHOE Pa3BUTHE (PU3HOJOTHUYSCKUX (DYHKIIUIT;MHOTOJIETHEE COXPAHEHUE BBICOKOIO YPOBHS 0OIICH
paboTOCIIOCOOHOCTH.

Purpose of discipline. The discipline "Physical Training" is aimed at forming the ability of future specialists an understanding
of the importance of strengthening and maintaining health, as well as tempering the body.

In studying the discipline, the following aspects will be addressed: optimization of the person's physical development and
educational tasks to optimize the physical development of the person; optimal development of physical qualities inherent in
man; strengthening and maintaining health, as well as tempering the body; perfection of a constitution and harmonious
development of physiological functions, long-term preservation of a high level of general working capacity.

KAJIIBI BUIIM BEPETIH IOHAEP (KBBII) / OBIIEOBPA3OBATEJIBHBIE IMCHUIIJIMHBI (OOd) / GENERAL EDUCATION

DISCIPLINES (GED)

’KOFAPBHI OKY OPHBI KOMITIOHEHTI /BY30BCKHAH KOMIIOHEHT/ UNIVERSITY COMPONENT/ HEMECE/ WJIN/OR TAHJIAY

KOMIIOHEHTI/ KOMITIOHEHT IO BBIBOPY/ ELECTIVE COMPONENT

Konst \ Kox \ Code AFS 1108

Oua-Papadu :koHe Ka3ipri 3aman / Anb-Papadu u coppemennoctsb / Al-Farabi and modernity

[TpepexBe3uTTep\pepeKBU3UTHI\
Prerequisites\

KazakcranHbig Kazipri 3amaH | [TocTpekBe3utTep\ MamaHabIK OoiibiHINIA TIOHAEP./ JUCIMIUIUHBI TIO
tapuxbsl / CoBpemennas wucrtopus | [ToctpexkBusutsi\ Postrequisite crieransHocTH /Disciplines in the speciality
Kazaxcrana / Modern history of
Kazakhstan

Kpenut cansl\Kpenutor\Credits

5 Cemectpsl/Cemectpsl/Semesters | 2

IToHHIH Makcatsl/Llenn
mucrurmHel/Aim of discipline

ITonHiH MaKcaThI: YITTHIK )KOHE QJIEMJIIK MOJICHUETTEPIH 1aMy IeHOepiHAe Yibl TYpKi olmbuisl O0y Haceip an-®apabumiiy
FBUIBIMU-(DUITOCO(USIIBIK Mypajiapbl TypaJibl CTYJEHTTEPIiH O0MbIHAA TYCIHIKTI KJIBIITACTHIPY.

115101 oKy HomudicecinOe cmydenm Kabiiemmi 601a0bl:

1 on-®apabuniy FeUIBIMU KoHE (PUITOCOPUSAIBIK MypallapbIHbIH 3aMaHayd MOHIH TYCIHIIpYTe;

2 3aMaHayd Ka3aKCTaHJIBIK KOFAMHBIH KOFaMJIBIK CaHACKHIH JKaHFBIPTY yaAepicine an-Dapabu uaesstapbIHbIH TUTi3ep BIKIATBIH
KOpPCeTyre;

3 KasakcTaHJbIK KOFAMHBIH PyXaHH-aJaMTepIIUIiK HETI31H KaJIbIITACTRIpYIarsl oi-DapaOuIiH STUKAIBIK UTIMIHIH pPOJiH
HeTi3/eyre;




4  yATTBIK MOICHHET KYOBUIBICTAPBIHA QJICYMETTIK-(DHIIOCOPUSIIBIK TaJIIay KYPri3yre;
5 KOMIapaTUBUCTUKAJIBIK dJ[iCHAMa TYPFHICEIHAH 3aMaHayH dJICYMETTIK-MOJACHH KaFJaiiIbIH IIBIHAMBUTBIFBIH O TYPFBICBIHAH
OTKI3y MYMKIHIIKTEpiHEe He OomyFa.

Heasb AucuMmInHbI: cPOPMUPOBATH Y CTYACHTOB MPEICTABICHUS O HAYYHO-(PHIOCOPCKOM HACIEINH BEIHKOTO TIOPKCKOTO
MmeiciuTenst A0y Hacpa anb-®Papabu B KOHTEKCTE pa3BUTHSI MEPOBOI M HAIIMOHAILHOW KYJIbTYPHI.

B pezynomame uzyuenusa oucyuniunsvt cmyoeHm 0yoem cnocooen.:

1 oOBSACHUTH COBpEMEHHOE 3HaYCHUE HAyYHOTO U (hrstocodckoro Hacaeaus anb-Dapadu;

2 TOKa3aTh XapakTep BIMSAHUA uael anpb-Papabu Ha MPOLECCH MOAECPHHU3AIMU OOIIECTBEHHOTO CO3HAHHS COBPEMEHHOTO
Ka3aXxCTaHCKOTO OOIIECTBA;

3 000CHOBaTh pOJIb 3TUYECKOTO yueHUs anb-Dapabu B (HOPMHPOBAHMU JTyXOBHO-HPABCTBEHHBIX OCHOB Ka3aXCTaHCKOTO
00111eCTBa;

4 TmpoBecTH CONMATIBHO-PIIOCOPCKUI aHann3 (PeHOMEHOB HAIIMOHAIBHOU KYJIBTYPHI;

5 mNpoAEeMOHCTPUPOBATH HABBIKM OCMBICJICHUS PEaJHii COBPEMEHHOH COIMOKYJIbTYPHOH CHUTyalluM C TIO3HMIUHU
KOMIapaTHBUCTCKON METOJOJOTHH.

Aim of discipline: to form students' ideas about the scientific and philosophical heritage of the great Turkic thinker Abu Nasr
al-Farabi in the context of the development of world and national culture

As a result of studying the discipline, the student will be able to:

1 explain the modern significance of the scientific and philosophical heritage of al-Farabi;

2 show the nature of the influence of al-Farabi's ideas on the modernization of the public consciousness of modern
Kazakhstan society;

3 substantiate the role of the ethical teaching of al-Farabi in the formation of the spiritual and moral foundations of
Kazakhstan society;

4 conduct a socio-philosophical analysis of the phenomena of national culture;

5 demonstrate the skills of understanding the realities of the modern socio-cultural situation from the standpoint of
comparative methodology.

[ToHHiH KpICKaIla Ma3MYHBI/
AHHOTaIUs JTUCIUTLTAHBL/
Abstract of discipline

IIonnin Mingeri. «On-dapabu xoHe Kazipri 3amaH» MoHI Oonamak MaMmaHfapAbelH on-dapabu HIEACBIHBIH Kazipri
Ka3aKCTaHABIK KOFAMHBIH KOFaMJBIK CaHa-Ce3IMIH JKaHFBIPTY YpIICiHE ocepi Typaibl €3 MKIpIH KaJbIITacThIpyFa
OarbITTaJIFaH.

1on0i oxpimyoa xeneci acnexminep Kapacmuipsiiaowsl: On-Dapabuin eMipi MEH MIBIFApMAIIbUIBIFBL; ON-PapabuaiH JiHre
KaTblHachl; On-DapalbuiiH TaHBIM Typaibl 1U1iMi; On-Dapabumiy jorukacel; Oa-PapabuiiH O0IMBIC Typasibl 1TiMi; OJ-
@apabuain 1in ¢miocopusce;; On-Dapabuiin HaTyphMIocOpUACH KoHE 3aMaHayd fFbulblM; On-OapalOuain eHep
bunocodpusicer; On-DapabumiH aIeyMETTIK-3THKANBIK KO3KapacTaphl, KaiblpbiMabl Kaida Al-Farabi university Smart-city
00ACBIHBIH MOJIEI PETIHIE.

Ha3nauenmne aucuumiaunbl. JucuuninnHa «anb-®apabu M COBPEMEHHOCTh» HallpaBlieHa Ha (OpMHUpPOBaHHE Yy OYyIyIIuX
CIELUAINCTOB COOCTBEHHOTO MHEHHUS O XapakTepe BIMAHUA ujeil anb-Papabu Ha mpolriecchl MOJEPHU3AUHN 00IIECTBEHHOTO
CO3HaHUs COBPEMEHHOI'0 Ka3aXCTaHCKOro 00IIecTBa.




Ipu uzyuenuu oucyuniunsvl OYOYm paccmompensl ciedyloujue acneKmsl. KU3Hb U TBOPUECTBO alb-Dapabu; OTHOIICHHUE alTb-
@apabu K pelauruy; ydeHue o mo3Hanuu anb-Papadu; noruka anb-Dapadbu; yyenue o ObiTin anb-Dapadbu; punocodus s3bika
anb-dapabu; Hatyphumocodpus anp-dapabu u coBpeMeHHas Hayka;, (uiocodus uckyccTBa anb-Dapabu; coruaabHO-
ATHYECKHUE B3Ikl ab-Papadu; 100poaeTenbHbIi ropoa Kak Moaenb Al-Farabi university Smart-city.

Purpose of discipline. The discipline "Al-Farabi and modernity"” is aimed at forming own opinion of future specialists about
the influence of al-Farabi’s ideas on the processes of modernizing the public consciousness of modern Kazakhstani society.

In studying the discipline, the following aspects will be addressed: the life and work of al-Farabi; the attitude of al-Farabi to
religion; the teaching about the knowledge of al-Farabi; the logic of al-Farabi; the doctrine of the being of al-Farabi; the
philosophy of Al- Farabi; the natural philosophy of al- Farabi and modern science; the philosophy of the art of al-Farabi; social
and ethical views of al-Farabi; a virtuous city as a model of Al-Farabi university Smart-city.

Koumer \ Kox \ Code UA 1108 Aobaii iimi/ Yuenne Adasi / Abais Teaching
[TpepexBesutrep\npepexkBusuThi\ | KazakcraHHBIH Kazipri 3amaH | [ToctpekBe3utrep\ Mawmanapik OolibrHIIa ToHAEp./ JMCIUTUIHHBL TI0
Prerequisites\ tapuxbl / CoBpemennass wucropus | [ToctpexkBusuthi\ Postrequisite cnermanbHocTr /Disciplines in the speciality
Kazaxcrana / Modern history of
Kazakhstan
Kpenut cansl\Kpenuter\Credits | 5 Cemectpnl/Cemectpbr/Semesters | 2

[ToHHIH Makcatbl/Llenb
mucuuminHel/Aim of discipline

IMonnin MakcaThl: 6oJamak MaMaHAApAbIH K9ci0u O1TIMIH, TYCIHITIH, KaOUIETIH eNiH bIHThIMaFbl MEH OIpJIIriH HBIFANTY,
KOFaMHBIH MHTEJUIEKTYaJJIBIK 9JICYETiH apTThIPY MaKCAThIH/IA KOJAaHy KY3ipeTTLIIriH KAIbIITACTHIPY.

115101 oKy Homudicecinoe cmyoenm Kabinemmi 601a0vl.

1 AoaiigbslH MypanapblHbIH 3aMaHayd MOHIH TYCIHIIPYTE;

2 3aMaHayd Ka3aKCTaH/bIK KOFAMHBIH KOFaM[IbIK CaHACBIH JKAHFBIPTY yhAepiciHe AOail uIesnapblHbIH TUTI3€p BIKIAJIbIH
KepceTyre;

3 KaszakcTaHaplK KOFAaMHBIH pyXaHH-aJaMIeplUIUliK HETi31H KaJblITacThlpydarbl AOaiiiblH 3TUKaNbIK UIIMIHIH PeJliH
HETi311eyTe;

4  yATTHIK MOJCHHUET KYOBUIBICTAPBIHA dJICYMETTIK-(PHIOCOPHSIIBIK Tal1ay XKYpPri3yre;

5 KOMIapaTUBUCTUKAJIBIK dliCHaMa TYPFBICHIHAH 3aMaHay! QJIEyMETTIK-MO/ICHH JKaF JaiIbIH IBIHAWBUTBIFBIH ON TYPFBICBIHAH
©TKi3y MYMKIHJIIKTEpiHE He OOIyFa.

Heap aucuumiInHbl: cHOpMUPOBaTh y OYAYIIMX CIHEIHATMCTOB KOMITETCHIIUIO MPUMEHCHHS CBOMX MPO(EeCCHOHATBHBIX
3HAHWi, TOHMMAHUH W CHOOCOOHOCTEH B MEISIX YKPCIUICHHS CIUHCTBA M COJMIAPHOCTH CTPaHBI, MOBBIIICHUS
MHTEJUICKTYaJIbHOTO MOTEHIIMAIA O0IIEeCTBA.

B pesynsmame usyuenus oucyuniunsl cmyoenm 6yoem cnocoben:

1 oOBsCHUTH COBpEMEHHOE 3HAaUCHUE Hacuenus Aobas;

2 TOKa3aTh XapakTep BIUSHHS uIci AOas Ha TPOIECChl MOJEPHU3AIUU OOIIECTBEHHOTO CO3HAHHS COBPEMEHHOTO
Ka3aXCTaHCKOTO O0IIEeCTBa;

3 000CHOBaTh POJIb ATUUECKOTO yueHUs Abasi B HOopMUPOBaHUH TyXOBHO-HPABCTBEHHBIX OCHOB Ka3aXCTaHCKOTO OOIIECTBa;

4 mpoBecTH corranbHO-GUIOCOMCKUil aHaan3 PEeHOMEHOB HAIIMOHAIBHOMN KYJIBTYPBI;




S TPOAEMOHCTPUPOBATh HABBIKM OCMBICICHUS peauii COBPEMEHHOM COLMOKYIbTYpHOM CHUTyallUM C TO3HMLUU
KOMITAPAaTUBUCTCKON METOJIOJIOTHH.

Aim of discipline: to form the competence of future specialists to use their professional knowledge, understanding and abilities
in order to strengthen the unity and solidarity of the country, increase the intellectual potential of society.

As a result of studying the discipline, the student will be able to:

1 explain the modern significance of heritage of Abai;

2 show the nature of the influence of Abai's ideas on the modernization of the public consciousness of modern Kazakhstan
society;

3 substantiate the role of the ethical teaching of Abai in the formation of the spiritual and moral foundations of Kazakhstan
society;

4 conduct a socio-philosophical analysis of the phenomena of national culture;

5 demonstrate the skills of understanding the realities of the modern socio-cultural situation from the standpoint of
comparative methodology.

[ToHHIH  KpICKAama Ma3MYHBI/
AHHOTAIHS JVCIATUTHHBI/
Abstract of discipline

1on0i okbimyoa keneci acnexminep Kapacmuipbliadwvl: AOailt UmiMi Typaisl TyciHiK. AOal UmiMiHIH KaliHap kesnmepi. AOait
uTiMiHIH Kypamzaac Oemimaepi. AbGail imiMiHIH KaTteropusuiapel. AGail imiMiHIH eniey Kypaiaapbl. AOail iTiMiHIH MOHI MeH
MaHBI3bI.

1pu uzyuenuu oucyuniunst 6y0ym paccmompensi ciedyioujue acnekmol: Konuenuus yuenus Abas. Mcrounuku yuenust Abasi.
Cocrapnsromue yuenus: Abas. Kareropun yuenuss AbGas. U3mepurenbHble npubopsl yueHuss Abas. CylmHOCTb U 3HauY€HUE
yueHust Abasl.

In studying the discipline, the following aspects will be addressed: The concept of the teachings of Abai. Sources of Abai's
teachings. Components of Abai's teachings. Categories of Abai's teachings. Measuring instruments of Abai's teachings. The
essence and meaning of Abai's teachings.

Konst \ Kox \ Code POPK 1108

7KeMKOpPJIBIKKA Kapchl ic-KUMBLIABIH KYKBIKTBHIK Herizaepi /IIpaBoBbie 0ocHOBBI npoTuBoaeiicTBusl koppynuuu/ Legal
bases of corruption control

[TpepexBe3uTTep\pepeKBU3UTHI\ | HET [ToctpexBe3utTep\ MamaHabIK OoiibiHIIA TIOHAEP./ JMCIMIUIUHBI TIO
Prerequisites\ [MToctpexBusuTh\ Postrequisite cnermansHOCcTH /Disciplines in the speciality
Kpenut canbl\Kpeautsi\Credits | 5 Cemectpsl/Cemectpbr/Semesters | 2

[TorHIH Makcatsl/Llenn
mucturmrHel/Aim of discipline

IIonHiH MaKcaThbI: CTyEHTTEpre chl0aiiyiac JKeMKOPJIbIKKA Kapchl TYPY asiChIHAAFbl MEMJIEKETTIK OUJIIK OpraHAapbIHbIH,
casicH KoHE KOFaMJBIK YHBIMAApJAbIH KBI3METIH Tainjay KaOuleTiH KaJblITacThIpy; 3aMaHayd KOFaMJarbl chlOaiinac
KEMKOPJIBIK Moceyejepl Typalbl IIbIHAWBI OUTIM Oepy; CTYIEHTTEPiH Ha3apbhlH ChIOaiijgac >KEMKOpPJBIKKAa KapcChl
MOJIEHHETTI KaJBIIITACTBIPY MacejenepiHe OarbiTTay; CTYIEHTTEpre chlOaiigac >KeMKOpJBIKKAa Kapchl 3aHHaMaHbIH
HET13T1 epexeNiepiH TYCIHAIPY; oJlapibl chl0aiinac )KeMKOPJBIKTHI )KEHY MalllbIKTapblHA YHpeTy.

115101 oKy HomudicecinOe cmyoenm Kabinemmi 601A0bL:

1 Kazakcran PeciyOnuKachIHBIH ChIOAMIAC JKEMKOPIBIKKA KapChl CasicaThIH HET13/IeyTe KOHE TYCIHIIPYTE;

2 aznam eMipiHiH opTYpJli asChIHAAFBI ChIOalIac )KeMKOPJIBIKTHIH KOPIHY HBICAH/Iapbl MEH 9/IICTEPiH aHBIKTAYFa;

3 ceibaiimac KEMKOPJIBIKKA Kapchl KBI3METTI KYKBIKTBIK PETTEYMEH OalJIaHBICTBI 3aHHM TYCIHIKTEp JKOHE




KaTeropusuiapIbl KojijgaHa ouryre;

4 KYKBIKTBIK XOHE KYJIBIKTBUIBIK 3THKAJbIK HOpMajapfa Colikec MiHE3-KYJIBIK CTaHAApTTapblH KaJbIITACTHIPY YIIiH
crI0ailiiac )KeMKOPJIBIK XKaFAasTTapblH Oaranayra;

5 ceIbalinac )KeMKOPJIBIK MiHE3-KYJIKbIHA KapPChl TYPY SICTEPIH KY3ere achIpyFa;

6 crpI0aiiac JKeMKOPJIBIKKA KapChl KYKBIKTHIK OWJIayAbl, KYKBIKTBIK CAHAHBI KAJbIITACTHIPYFa.

Heab aucuMNIMHBI: CYOPMHUPOBATH y CTYIEHTOB CIOCOOHOCTH AaHAIM3UPOBATH JEATEILHOCTH OPTaHOB TOCYAAapCTBEHHOU
BJIACTH, MOJIMTHYECKUX M OOIIECTBEHHBIX OPraHM3alMi B cepe MPOTUBOACHCTBHS KOPPYILUH; AaTh OOBEKTUBHBIC 3HAHUS O
npobiemMax KOppYHIHMH B COBPEMEHHOM OOIIECTBE; HANpPaBUTh BHHMAaHHE CTYJCHTOB Ha MpoOsieMbl (HOPMUPOBAHHS
AHTUKOPPYIIIMOHHON KYJIBTYPbI; OOBSCHHUTH CTYJICHTAM OCHOBHBIC ITOJIOKEHUS aHTHKOPPYIIIMOHHOTO 3aKOHOJATEIbCTBA,;
O00y4YHTb UX HABBIKAM IPEOJIOJICHHS KOPPYITIIUH.

B pesynsmame usyuenus oucyuniunst cmyoenm 6yoem cnocoben:

1 o6ocHoBaTh U OOBACHUTH AHTUKOPPYNLMOHHYIO ONUTUKY Pecnyonnku Kazaxcras.

2 ompenenuTs (OPMbI U METOBI MIPOSBICHHS KOPPYIILIUH B PA3IIMUHBIX Cepax KU3HEACITEILHOCTH.

3 omnepupoBaTh IOPUAMYECKUMH  TOHATHSMH W KaTETOPUSMH, CBS3aHHBIMH C  TIPAaBOBBIM  PETYJIMPOBAHUEM
AHTUKOPPYIIIMOHHOM NeATEIILHOCTH.

4 OUEHHWTH KOPPYIIMOTCHHBIC CUTYallMH Ui (HOPMUPOBAHMS CTAaHIAPTOB TOBEACHUS B COOTBETCTBHHM C IPABOBBIMU M
MOPaJIbHO-3THYECKUMHI HOPMAMHU.

5 OCYHIECTBIATH IPUEMBI IPOTUBOACHCTBHS KOPPYIIIMOHHOMY ITOBEICHUIO.

6 cdopMupoBaTh NPaBOBOE AHTUKOPPYNIIMOHHOE MBIIIICHUE H CO3HAHHME.

Aim of discipline: to form the ability to analyze the activities of public authorities, political and public organizations in the
field of combating corruption; give objective knowledge about the problems of corruption in modern society; to direct students'
attention to the problems of the anti-corruption culture formation; explain the basic provisions of anti-corruption legislation to
students; to teach them how to overcome corruption.

As a result of studying the discipline, the student will be able to:

1 substantiate and explain the anti-corruption policy of the Republic of Kazakhstan.

2 determine the forms and methods of manifestation of corruption in various spheres of life.

3 operate with legal concepts and categories related to the legal regulation of anti-corruption activities.

4 assess corruption-related situations for the formation of standards of conduct in accordance with legal, moral and ethical
norms.

5 perform anti-corruption behavior.

6 form a legal anti-corruption thinking and consciousness.

[ToHHiH KpICKaIla Ma3MYHBI/
AHHOTaIUs JUCIUTLTAHBL/
Abstract of discipline

IMonnin mingeti. «KeMKOpIBIKKa Kapchl 1C-KUMBULABIH KYKBIKTHIK HET137epi» MoH1 OoJyiamak MaMaHIapAblH KYKBIKTHIK
chI0aiiac sKeMKOPIIBIKKA KapChl OMIay MEH CaHAChIH KAJIBINTACThIPYyFa OaFrbITTaIFaH.
115101 oxbimyoa keneci acnekminep Kapacmulpviiaobl: ChIOANRIAC KEMKOPIBIKKA KapChl CasiCATThIH OaCThl PETTEYIIICI PETiHIE
chifailiac JKeMKOpPJIBIKKA KapChl 1C-KUMBUIABIH HOPMATHBTIK 0a3achl; ChlOailiac >KEMKOPJIBIKKA KAapChl OpPEKeT eTYIiH
KYKBIKTBIK HET1371epi, ChI0ailIac )KeMKOPIIBIKKA KapChl iC-KUMBUIIBIH CTAaHIAPTTAPHI.




Ha3nauenmne aucnmmimubl. JlucuurmumbHa «[IpaBoBble OCHOBBI IPOTHUBOAEHUCTBUS KOPPYILMU» HalpaBlieHA Ha
¢dbopmupoBaHue y OyAyIIUX CHEIHATNCTOB MPABOBOI0 AHTUKOPPYIIIMOHHOTO MBIIIICHUS U COZHAHUS

Ipu uzyuenuu Oucyuniunsl 6yOym paccmompenvl cledyroujue acnekmol: TOHITHE U CYIIHOCTb KOPPYIIUU, HOPMATHBHO-
IpaBoBasi 0a3a MO MPOTUBOAECHCTBHIO KOPPYILHU KaK OCHOBHOM PETYyJSATOp AHTUKOPPYNLMOHHOW IIOJMTHUKH; IPABOBHIE
OCHOBBI IIPOTHUBOJICHCTBHSI KOPPYIIMH, CTAHAAPTHl AHTUKOPPYNIIMOHHOTO MOBEACHHUS.

Purpose of discipline. The discipline "Legal bases of corruption control" is aimed at forming the legal anti-corruption thinking
and consciousness of future specialists

In studying the discipline, the following aspects will be addressed: the concept and essence of corruption, the regulatory
framework for countering corruption as the main regulator of anti-corruption policy; legal framework for anti-corruption,
standards of anti-corruption behavior.

Kons! \ Kox \ Code EBZh 1108

JKOJIOTHS KIHE aJaM TipUIIIriHig Kayincisairi / IKoa0rusi 1 60€30MaCHOCTD KU3HeAeATeIbHOCTH YeaoBeka / Ecology
and Human Life Safety

[MpepexBe3nTTEp\IPEPEKBU3HUTHI\ | HET [MToctpekBe3utTep\ MamanabiK OoiibIHIIa MoHAep./ JIUCIUILIMHBL 110
Prerequisites\ [ToctpexBusuTh\ Postrequisite cnenuanpaocTh /Disciplines in the speciality
Kpenur cansl\Kpenutei\Credits | 5 Cemectpsl/CemecTpbl/Semesters | 2

[TonHIH makcatbl/Llenpb
mucnurumael/Aim of discipline

ITonHiH MaKcaThl: CTYISHTTEpIiH Tipi OpPraHU3MAEPAIH TIPUIJIIK €Ty OpPTaChIMEH e3apa OpEKETTeCY 3aHIbUIBIKTApbIH,
OouocepaHblH JKYMBIC iCTEYiH, TaOWFU, TEXHOTCHJIK >KOHE OJIEyMETTIK CHUIATTaFbl 3USHBI, 3aKbIMIAyIIbl (pakTopiapaaH
aJlaMHBIH TIPIIJIIK OPEKETIHIH KayilCi3IiriH KaMTaMmachl3 €Ty HeTi3[epiH, KayinTepAeH KOpFay TICUIIepiH, aBapusiIapiblH,
anaTTap/blH, Cypanbll aaTTap caiJapblH KO JKOHIHJETr ic-I1apaiap, KOpIlaraH OpTaHbl KOPFay *KoHE TaOUFaTThl YTHIMIIbI
naijanany Typaibl OUTIM alny KaOUIeTiH KaJbITacThIPy.

115101 oKy HomuodicecinOe cmydenm Kabinemmi 601a0bL:

1 ajgamHBIH eMip CYpy OpTachIHbIH KayilTi )KoHE 3USHABI (JaKTOpIapbIH HETI3/IEYTe;

2 DKOJIOTHSUIIBIK TENe-TeHMAIKTI CaKTay *oHE KOpIIaFraH OPTaHBIH SKOJOTHSIBIK KayiNCI3/JiriH KamMTaMachl3 €Ty IIapTTapblH
TaJjayFra; KIMMATThIH ©3repyiH xoHe JKep/iH 030H KabaThIHBIH OY3bUTYBIH TYCIHIIPYTE;

3 anbIl KeNeTiH aHTPOINOTEHMIK ocepAl TOMEHJIETY, OMOIPTYPILIIKTI CakTay >KOHE JKep.iH IIeNEeHTTeHYl MEH TO3YbIHBIH
QJIJIBIH ATy KOJIIapblH Oaranayra;

4 opTypai cUIaTTaFbl TOTEHILE XKaFJaiaapa KyTKapy )KYMbICTapblH YHBIMAACTBIPYFa;

5 1c KY31HJE KayllCI3AIKTI KaMTaMachl3 €Ty »KoHEe KOpIlaraH OpTaHbl KOpFay CallaChIHIAFbl 3aHHAMAJIBIK KOHE KYKBIKTBIK
Heri37ep/i naiiiananyra;

6 TeTeHIIe XaFaaimappl JKOHE OJAapAbIH CalapblH OOJDKay, TOTEHINE JKaFaaiiapaa JKeKe KOHE YIKBIMIBIK KOPFay.IbIH
HETI3T1 TACUIEPiH, Kypalgapbl MEH QIICTepiH TaHAAy TypaJbl IIeniM KabbuiaayFa.

Heap muecuMniauHbl: cGOpMUPOBATH Yy CTYJEHTOB 3HAHUS O 3aKOHOMEPHOCTSIX B3aUMOJICHCTBUS KUBBIX OPraHU3MOB CO
cpenoit oOuTaHus, GyHKIMOHUPOBAHUS OHOChephl, OCHOB OOecredeHus: 0e30MacCHOCTH JKU3HEAEATENIbHOCTH YelOoBEeKa OT
BPEIHBIX, MOPAXKAIOUINX (PAKTOPOB MPUPOTHOTO, TEXHOTEHHOI'O U COIIMAIbHOTO XapaKTepa, ClIocO0O0B 3alUThl OT ONACHOCTEH,
MEpPONPUATHIA MO JMKBUIAIMK IOCIEICTBUI aBapuid, KatacTpod, CTUXUHHBIX OEJICTBHI, OXpaHE OKpyXarolled cpenbl U
paloHaIbHOMY MPUPOIOTIOIH30BAHUIO.




B pezynomame uzyuenus oucyuniunsvt cmyoenm 6yoem cnocooen:

1 oGocHoBaTh omacHbIE M BpeAHbIEC (PaKTOPBI CPebl OOMTAHUS YEIOBEKa,

2 aHAIM3HUPOBATH YCJIOBUS COXPAaHCHHS SKOJIOTUYECKOTO PABHOBECHsT W OOCCIICYCHHUs HKOJIIOTUYECKOH Oe30macHOCTH
OKpY>Karollen Cpeibl;

3 OIICHWBATh IYTH CHI)KEHUS aHTPOIOTEHHOTO BO3/ICUCTBHUS, BEIYIIETO K M3MEHEHHUIO KIIMMaTa U Pa3pyIICHUI0 030HOBOTO
ciiost 3eMJIH, coXpaHeHHsi Onopa3Hoo0pa3us U MPEAOTBPAILICHUS OMYCTHIHUBAHUS U JIETPaJallui 3eMeJb;

4  opraHM30BBIBATH CIIACATEIILHBIC PA0OTHI B YCIIOBUSAX YPE3BBIYAHHBIX CUTYAIUI PA3IMYHOTO XapaKTepa;

5 UCHoJB30BaTh 3aKOHOAATENBHBIE U TPABOBHIE OCHOBHI B 007acTH oOecrieueHUs] 0€30IMacHOCTH M OXpPaHbl OKpYXKarolei
Cpenbl B IPaKTHYECKOW JACATEIbHOCTH;

6 [pOrHO3UpOBaTh YpE3BbIYAMHBIC CUTYAllMM M WX MOCJIEICTBHS, NPUHUMATH PEIIEHHE O BHIOOpE OCHOBHBIX CIIOCOOOB,
CPEJICTB U METOJIOB MH/MBH Iy IbHON M KOJUICKTHBHOM 3aIUTHl B UPE3BBIYAMHBIX CUTYAIIUsX,

Aim of discipline: to form knowledge about the patterns of interaction of living organisms with the environment, the
functioning of the biosphere, the fundamentals of ensuring human life security from harmful, damaging factors of a natural,
man-made and social nature, methods of protection against hazards, measures to eliminate the consequences of accidents,
catastrophes, natural disasters, environmental protection and environmental management.

As a result of studying the discipline, the student will be able to:

1 justify the dangerous and harmful factors of the human environment

2 analyze the conditions for maintaining ecological balance and ensuring environmental safety of the environment;

3 assess ways to reduce human impact, leading to climate change and the destruction of the Earth ozone layer, the
biodiversity preservation and the prevention of desertification and land degradation;

4 organize rescue operations in emergency situations of various kinds;

5 use legislative and legal frameworks in the field of safety and environmental protection in practice;

6 predict emergencies and their consequences, make a decision on the choice of the main methods, means and methods of
individual and collective protection in emergency situations;

[ToHHIH  KpICKAllla Ma3MYHBI/
AHHOTAIM TIUCLIUILINHBL/
Abstract of discipline

IMonnin MiHaeTi. «DKOIOTHA XKOHE a/laM TIPIIUTITiHIH KayINCi3Air» MoHi Ooalak MaMaHIap IbIH SKOJOTUSIIBIK Tere-TeHIIKT1
KaMTaMachl3 €Ty JKOHE aJaM eMIpiHIH KayllCI3IIriH KaMmMTaMmachl3 €Ty YIIIH JKaFgaiapl Tanjnay KaOlJIeTiH JaMbITyFa
OarpITTaJIFaH.

15101 oxbimyoa Keneci acnekminep Kapacmulpuliadvl: Tipl OPTraHU3MIAEPIIH KOpIIaraH OpPTaMEH e3apa OpEKeTTeCYi,
OouocdepaHblH >KYMBIC iCTE€yl, agaM TIPLIUNIHIH KayilCi3AiriH KamTamachl3 €Ty, 3USAHIbl (akTopiaplaH KOpFalyblH
KaMTaMachl3 €Ty, Kayil-KaTepiepaeH KOpray, TeXHOTEH I amaTTapiblH CajJapblH KO0, TAaOWFU amarrap, TaOWFW amarrap,
KOpIIaFaH OpTaHbl KOPFay, YThIMJIbl TAOUFATTHI OacKapy.

Haznavenune aucummianubl. ucrunamHa «OKONOTHS M 0€30MAaCHOCTh KU3HENEATETLHOCTH YeJIOBEKa» HaImpaBjieHa Ha
dbopMupoBaHue y OyQyIIMX CHEIHATUCTOB CIIOCOOHOCTH K aHAM3Y YCIOBUN COXPAHEHUS JKOJOTHYECKOTO PAaBHOBECHS U
obecrieueHrs 0€30MMaCHOCTH KU3HEICIATETHHOCTH YEIOBEKa.

Ipu uzyuenuu oucyuniunsvl 6yOym paccmMompeHsl ciedyioujue acnekmsl: B3aUMOJCHCTBUS KUBBIX OPTaHU3MOB CO Cpeloi
obutanmsi, (QyHKIIMOHHpPOBAaHUS  OMocdepsl, obecredeHus: Oe30MaCHOCTH JKHU3HEACSITEIIPHOCTH YeJIOBeKa OT BPEIHBIX,




MOpakarolMX (aKkTOPOB, 3alUTHI OT ONACHOCTEH, JIMKBUJALIMN TOCIEICTBUIA TEXHOTCHHBIX aBapuil, MIPUPOJHBIX KaTacTpod,
CTUXHUIHBIX O€JICTBHIA, OXpaHbl OKPYXKAIOIIEH CPeIbl, PAllMOHAILHOTO IPUPOIOTIOIH30BAHUSI.

Purpose of discipline. The discipline "Ecology and Human Life Safety" is aimed at forming the ability of future specialists to
analyze the conditions for maintaining ecological balance and ensuring the safety of human life activity.

In studying the discipline, the following aspects will be addressed: interactions of living organisms with the environment, the
functioning of the biosphere, ensuring the security of human life from harmful, damaging factors, protection from hazards,
eliminating the consequences of man-made accidents, natural disasters, environmental protection, rational environmental
management.

Kopst \ Kox \ Code Pre 1108

KoacinkepJik/IlpexnpunnmareancrBo/ Entrepreneurship

[TpepekBe3uTTep\pepeKBU3UTHI\ | HET [ToctpekBe3utrep\ Mawmanabik OolibiHIIa ToHAEp./ JMCIUIUIHHBL TIO
Prerequisites\ IToctpexBusuTh\ Postrequisite cnenuansHocTr /Disciplines in the speciality
Kpenut cansl\Kpenuter\Credits | 5 Cemectpnl/Cemectpbr/Semesters | 2

[ToHHIH Makcatbl/Llenb
mucuuminHel/Aim of discipline

IMonHiH MaKcaTBI: CTYACHTTEPAIH KOCIMKEPITIK KbI3METTET'T HHHOBAIMSIIAP Typalibl OMIAPBIH KAJIBITACTHIPY, MHHOBALIUSHBIH
HETi3ri Typnepi, Ooyamak KociOM KBI3METTIH KOHTEKCTIHJE WHHOBAIMSUIBIK >K0OajmapAbl JAMBITYIBIH Maceneiepi MeH
oicTepiH OUTy/l Kbl TaCThIPY.

115101 oKy Homudicecinde cmyoenm Kabinemmi 601a0vl.

1 wuHHOBaMsIap MEH >K00amap/IbIH HETI3T1 TYpJepiH, xxobanapabl OaranayablH eH KaKChl TOCUIAEP] MEH o/IiCTepiH CUMATTay;
WHHOBAIMSUTBIK KOCIITKEPIIiK KACUETTEPIH Ti3IMIeyTe;

2 KOCIMKEpIiK KbI3METKE acep €TeTiH (akTopiapAbl TYCIHIIPY; WHHOBAIMSUIBIK OM3HEC OPTACHIHIAFBl HEri3ri KbhI3METTI
axpIpara ou1yre;

3 WHHOBAIMSUIIBIK KOOaapAblH TUIMIUTITIH Oaranay; OHTAIIbI )KOHE THIMII )KO0aHbl TaHIay Ke3iHAe HeniMaep Kaobiaay;
WHHOBAIVSUTBIK )KOOaHBIH JJAMYBIH O0JDKAYFa;

4 uHHOBaNUSUIBIK >K00aHbIH TD KepceTKIlITepiHe SKOHOMHUKAIBIK KOHE JJIeyMEeTTIK (aKTOpIapIblH dcep €Ty JACHTreiliH
Oaranayra;

5 HKOHOMHKAHBIH CEKTOpJaphbl OOMBIHIIIA MHHOBAIMSIIBIK ko0asap OOMBIHIIIA KOPBITHIH/IBI JKacayFa JKOHE CAJIBICTBIPYFa.

Heab AucHMIIMHBI: CHOPMUPOBATH Y CTYJACHTOB MPEACTaBICHUS 00 HHHOBAIMK B MPEAPUHUMATEILCKON IS TEIBHOCTH, 00
OCHOBHBIX BHJaX HWUHOBAaIlMH, MpOOJIEMaX W METOAaX pPa3pabOTKH HHHOBAIIMOHHBIX IPOEKTOB B KOHTEKCTE Oymyrnei
poeCCUOHAIBHON JESTEHHOCTH.

B pesynsmame usyuenus oucyuniunsl cmyoenm 6yoem cnocoben:

1 omwmcaTh OCHOBHBIC BHBI MHHOBAIMN M MPOEKTOB, ONTHMAJIbHBIE CIHOCOOBI M METOMbI OIEHKH MPOEKTOB; MEPEUHCIUTD
CBOWCTBA MHHOBAIIMOHHOTO MPEIITPUHUMATEIIHCTBA;

2 00bsAcHUTH (HaKTOPBI, BO3ACHCTBYIOIIME Ha MPEANPUHUMATEIBCKYIO JEATEIbHOCTD, pPa3/IidyaTh OCHOBHBIE BHJIBI
JeSITeJIbHOCTH B MHHOBAIMOHHOW OU3HEC Cpejie;

3 aHanM3MpOBaTh CTeneHb 3(P(YEKTUBHOCTH MHHOBAIMOHHBIX MPOEKTOB; MPUHHUMATH PEHICHUS B BHIOOPE ONTHMAILHOTO U
3¢ GEKTUBHOTO MPOCKTA; MPOTHO3UPOBATh Pa3BUTHE MHHOBAIIMOHHOTO TIPOCKTA;

4 OIeHMBATH YPOBEHD BIUSHUSA SKOHOMHUYECKUX U COIUATBHBIX (pakTOpoB Ha T moKasare I HHHOBAI[MOHHOTO MPOEKTa;




5 CpaBHHMBAThb M JCJIaTh BBIBOABI 10 HHHOBAIIMOHHBIM IIPOCKTaM I10 OTPACIISIM 9KOHOMHKHU

Aim of discipline: to form students' view about innovation in entrepreneurial activity, the main types of innovation, problems
and methods of developing innovative projects in the context of future professional activity.

As a result of studying the discipline, the student will be able to:

1 describe the main types of innovation and projects, the best ways and methods of project evaluation; list the properties of
innovative entrepreneurship;

2 explain the factors affecting business activity; distinguish the main activities in the innovative business environment;

3 analyze the degree of effectiveness of innovation projects; to make decisions in the selection of the optimal and effective
project; to forecast the development of an innovative project;

4 assess the level of influence of economic and social factors on the TE indicators of the innovation project;

5 compare and conclude on innovative projects by sectors of the economy

[Tonnin  kpickama Masmysbl/ | [Ionnin mingeri. «Kocimkepmik» moHI Oojamak MamaHIapAa HIBIFAPMAIIbUIBIK JKaFbIHAH OIUIay XKOHE WHHOBAIUSUIIBIK
AHHOTALIUSA JTUCHUILTUHBY | UIesIapasl YYpY KaOu1eTTepiH Kypyra OarbITTalFaH.

Abstract of discipline 1I510i okbimyoa xeneci acnekminep Kapacmouipoliadsl: OM3HECTIH KOHE WHHOBAIIUSHBIH HET13T1 TypJiepi, OM MeH KOCIITKepIIiK
apachIH/arbl aMBIPMAIIBUIBIK, KOCIMKEPINIKTIH HEri3ri Teopusachl, OM3HEC-HIESHBI TaMBITy epekenepi; Ou3Hec-)Kocmapibl
o3ipiiey epexernepi, HHHOBAIIMSHBIH HET13T1 Ke3eHAepl; MHHOBAIMSJIBIK XKOHE KOCIIKEPIIiK KbI3METTIH HET13r1 CyOBeKTiIepi.

Ha3znauenue mucunnimmuabl. JucuunnuHa «[IpeanpumarenbcTBo» HampasieHa Ha (popMupoBaHue y OYAYIINX CIIEIIUATHUCTOB
CIIOCOOHOCTH K KPEAaTHBHOMY MBIIIIJICHUIO ¥ pa3pab0TKe HHHOBAIIMOHHBIX HJICH.

Ilpu  uzyyenuu Oucyuniunvl 6YOYM pPACCMOMPEHbl Cleoyioujue dcnekmol. OCHOBHBIE BHUIBI IPEANPUHUMATEIHLCKON
NESATETPHOCTH W WHHOBAIMM, pa3iuyre MeXAy OM3HEeCOM U MPEANPUHUMATETHCKOW JESITeNIbHOCTHhIO, OCHOBHBIE TEOPHIA
MpeaNpUHUMATEIhCTBA, MpaBWiIa pa3padOTKH Ou3HeC WAeH; IMpaBWia pa3pabOTKU Ou3Hec-TUIaHa, OCHOBHBIE (hasbl
WHHOBAIIMOHHOM JCSITEIHHOCTH; OCHOBHBIE CYOBEKTH MHHOBAIIMOHHON U NMPEAPUHIUMATEIHCKOMN JIESITEIIbHOCTH

Purpose of discipline. The discipline "Entrepreneurship™ is aimed at forming the ability of future specialists to creativity
thinking, and the development of innovative ideas.

In studying the discipline, the following aspects will be addressed: the main types of entrepreneurial activity and innovations,
the difference between business and entrepreneurship, the basic theories of entrepreneurship, the rules for developing a
business idea; rules for developing a business plan, the main phases of innovation; the basic subjects of innovative and
enterprise activity.

BA3AJIBIK TOHJIEP (BIT) / BA3OBBIE JUCLIUILIMHBI (BJT) / CORE DISCIPLINES(CD)
MIHJETTI KOMIIOHEHT (MK) / OBSI3ATEJIbHBIN KOMIIOHEHT (OK) / OBLIGATORY COMPONENT (OC)

Kogsr \ Kox \ Code BRZh 1201 | OcimaikTep MeH kaHyapJiapabiH Ouoanyantypuaiiiri / BuopasnooGpasme pacrenuii m :xuBoTHbIX / Biodiversity of
plants and animals

[TpepexBe3uTTep\pepeKBU3UTHI\ | HET [ToctpekBe3urTep\ Kocibu (oky-naia) mpaktuka [Ipodeccrnonanbpaas
Prerequisites\ [ToctpexBusuThi\ Postrequisite (yueOnas-ioneBasi)  mpaktuka/  Professional




(educational field) practice

MuxkpoOuonorus KOHE BUPYCOJIOTHS /
Mukpo6uonoruss u BupycoJyorust / Microbiology
and Virology

I'eneruka / ['enetuka / Genetics

Kpenut cansl\Kpenuter\Credits

9 Cemectpsl/Cemectpsl/Semesters | 1

[ToHHIH Makcatbl/Llenb
mucuurirHel/Alm of discipline

IMonHin MaKcaThI: CTYICHTTEPIIH OCIMIIKTEp MEH KaHyapiap/IblH OMoaTyaHTYpIIUIIri, Onocdepanarsl )KoHE ajgam
TIPIIUTITIHACT] POJIiH, OJapABIH HET13T1 KACHeTTePl MEH JKYMBIC iCTey 3aHABUIBIKTAphl TYTAC XYHETIK OuimMaepin
KaJIBIITACTRIPY.

115101 oKy Homuodicecinde cmyoenm Kabinemmi O01A0bL:

1 ¢nopa men dayHaHbIH OMOATyaHTYPIIUIITIH, ONAPABIH SKOKYHETIePIiH KYMBIC ICTEYIErl POJIiH KoHE Tipl OpraHU3MIEPIiH
KOFaMBIH Olteni;

2 ecIMAIKTEp MEH JKaHyapiiap OJEeMIHIH OpTYPJIUIriH aHBIKTAUTHIH OCIMAIKTED MEH JKaHyapiapIblH MaHbI3/IbI
MOP(}OTOTHSITBIK, (PU3HOIOTHSIIBIK, KYPBUTBIMJIBIK €PEKIIEITIKTEPIH aHBIKTAY;

3 eciMAIKTep MEH >KaHyapiapIblH TapalyblHbIH 3aMaHayd KYHemdimiri, Mop(hoJOrHsChl KoHE reorpadusichl Typaibl
uaesnapsl 6ap;

4 eCIMIIK XoHE JKaHyapJap oJIEMiHiH HEri3ri eKuUIIepiHiH SKOHOMUKAIIBIK MaHbI3IbUIBIFBIH Oaranay;

5 eciMaikTep MEH XaHyapiapAblH OMOATYaHTYPIUIITIHIH TEOPHSUIBIK JXOHE MPAaKTUKAIBIK MAaHBI3IBUIBIFBIH aHBIKTAY JKOHE
OCIMJIIKTEp MEH aHyapJIap/IblH 0acKa )apaTbhUIBICTAHY FRUIBIMIAPBIMEH ©3apa OaliIaHbICHIH aHBIKTAY.

Heab (MCHUIUIMHBI: CYOPMHUPOBATH Y CTYJIEHTOB IEJIOCTHOE CHUCTEMHOE MPECTABICHHE O Pa3sHOOOpa3HH PaCTUTEIHHOTO U
KUBOTHOTO MUPA, UX POJH B OMOChepe U )KU3HH YEIOBEKa, UX OCHOBHBIX CBOMCTBAX U 3aKOHOMEPHOCTSX (DYHKIIMOHUPOBAHHUS.
B pezynomame uzyuenus oucyuniunsvt cmyoenm 6yoem cnocooeu:

1 nemoHCTpHpOBaTh 3HAHUSA O OHOPa3HOOOpPAa3HHM PACTUTENHHOTO W KMUBOTHOTO MHpPA, MUX POJIM B (PYHKIIMOHHPOBAHUU
9KOCHCTEM U COOOIIECTBE )KUBBIX OPTaHU3MOB;

2 BBIABIATH BakHeWIIne Mopdoiaorndeckue, PU3noIoruyeckie, CTPYKTypHbIe OCOOEHHOCTH PACTEHUH U )KUBOTHBIX,
00yCJIOBIIMBAIONIUX PA3HOOOpa3ue PACTUTEILHOTO U dKUBOTHOTO MUPA;

3 HMeTh MPEeJICTABICHUS O COBPEMEHHON CUCTEMAaTUKe, MOP(OIOTHH U reorpaduu pacpocTpaHEHHs PACTCHUH U KUBOTHBIX;
4  OUEHUTh XO3AHUCTBEHHOE 3HAYCHUE OCHOBHBIX MPEJICTABUTEIICH PACTHTEIHLHOTO U )KUBOTHOTO MHPA;

5 ompenensiTh TEOPETUUYECKYI0O U MPAKTHUYECKYI0 3HAYUMOCTh OHMOpa3HOOOpasusi pPacCTeHUM U JKUBOTHBIX M BBISBUTH
B3aMMOCBSI3b HAYK O PACTECHUSIX W )KUBOTHBIX C JIPYTMMH €CTECTBEHHBIMU HAyKaMH.

Aim of discipline: to form students with a holistic system understanding of the diversity of plant and animal life, their role in
the biosphere and human life, their basic properties and patterns of functioning.

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge of the biodiversity of flora and fauna, their role in ecosystem functioning and the community of
living organisms;

2 identify the most important morphological, physiological, structural features of plants and animals that determine the




diversity of the plant and animal world;

3 have an idea of the modern systematics, morphology and geography of the distribution of plants and animals;

4 assess the economic importance of the main representatives of the plant and animal world,;

5 determine the theoretical and practical significance of the biodiversity of plants and animals and to identify the relationship
of the sciences of plants and animals with other natural sciences.

[ToHHIH KpICKAama Ma3MYHBI/
AHHOTAIHS JVCIIATUTHHBL/
Abstract of discipline

ITonnin MiHgeTi. «OciMIiKTep MEH XaHyapiapAblH OHOayaHTYPJLIIri» MoHI Oojamak MaMaHAap apacklHAa ¢uiopa MeH
(hayHaHBIH OWOJOTHSIIBIK OPTYPJIUIITiH, O©CIMAIKTED MEH >KaHyapJiapAblH KYPBUIBIMBI MEH JKYMBIC ICT€Y CHIaTTaMajlapblH
KEUIeH i TYpJe KapacThIpyra OarbITTaJFaH.

15101 oxbimyoa Keneci acnekminep Kapacmulpuliadvl. CUCTEMAaTHKa, OCIMIIKTEp MEH >KaHyapyiap OWOTYpILTITIHIH
HOMEHKJIATYpachl; TOMEHI1 JKOHE JKOFapbl OCIMIIKTEpiH, OMBIPTKACHI3AAp MEH OMBIPTKACHI3AAPAbIH OHOIOTHSIIBIK
OpTYpIILIIri; 6anabIpiap, CaHbIpayKyIaKTap, TUMOH, TaMBIPIIbI KOHE TYJICHIIPUITeH OCIMIIKTePiH HEeri3ri TaKCOHOMUKAIIBIK
TOTITAPHI, OJIAP/IBI JKIKTEY KOHE KYHesey KaFruaaTTapbl, ap TYp:l KOXKyHenepaeri OpHbl MEH poJli, KOpIIaFraH OpTaMeH KapbIM-
KATBhIHAC; aJlaM KbI3METIHIH TYpJIi caiajapblH/a 6CIMIIKTEp MEH JKaHyapJIap blH MPAKTHKAIBIK KOHE TEOPHSUIBIK MaHbI3bI.

Ha3znauenune mucummimHbl. JucummmHa «buopasHooOpa3ue pacTeHHWU W JKHBOTHBIX» HalpaBlieHA Ha (OpPMHUpOBaHUE Y
OyAyIIUX CHEIUAIKUCTOB IIEIOCTHOTO MPEJICTABICHUS O OMOJIOTUYECKOM Pa3HOOOPa3HU PACTUTEILHOTO M YKUBOTHOTO MHPA,
OCOOCHHOCTSIX CTPOCHUS M (PYHKIIMOHUPOBAHUS PACTEHUH U )KUBOTHBIX.

Ipu uzyuenuu Oucyuniunvl OyOym paccmompenvl cledyroujue acnekmsl: CUCTEMaTHKa, HOMEHKYyJIaTrypa OuopazHooOpasus
pacTeHMii W >KMBOTHBIX; OMOpa3HOOOpa3We HU3IIMX W BBICIIMX PACTEHUH, OCCIO3BOHOYHBIX M TIO3BOHOYHBIX JKUBOTHBIX,
OCHOBHBIC TAKCOHOMHUYECKHUE TPYIIIBI BOJOPOCIEH, TpUOOB, JIMITAMHUKOB, COCYAMCTHIX U IIBETKOBBIX PACTCHHUN, IPUHIIUITBI HX
KJIACCU(UKAIINY U CUCTEMAaTU3AINN, MECTO U POJIb B PA3JIMYHBIX YKOCHCTEMAX, CBSI3b C OKPYKAOIIEH CPeIoi; TPAKTHIECKOE
TEOPETUYECKOE 3HAYCHHS PACTEHHI U )KUBOTHBIX B B Pa3IMUHBIX cepax AeaTeIbHOCTH YeTOBEKa.

Purpose of discipline. The discipline " Biodiversity of plants and animals” is aimed at forming with future specialists a
holistic view of the biological diversity of flora and fauna, the characteristics of the structure and functioning of plants and
animals.

In studying the discipline, the following aspects will be addressed: systematics, nomenclature of plant and animal biodiversity;
biodiversity of lower and higher plants, invertebrates and vertebrates; the main taxonomic groups of algae, fungi, lichens,
vascular and flowering plants, the principles of their classification and systematization, the place and role in various
ecosystems, the relationship with the environment; practical and theoretical values of plants and animals in various fields of
human activity.

Kons! \ Kox \ Code NOKh 2205

Beiioprannkanbik oHe opraHukajabiK xumus / Heopranmueckasi u opranuyeckas xumus / Inorganic and organic

chemistry
[TpepexBe3uTTep\pEepEeKBU3UTHI | HET [ToctpekBe3utTep\ MamaHabIK OoiibiHIIA TIOHAEP./ JMCIUIITHHEI O
\ Prerequisites\ [ToctpexBusuTh\ Postrequisite cnenuanbaoctu /Disciplines in the speciality
Kpenut cansl\Kpenuter\Credits | 5 Cemectpol/Cemectpbr/Semesters | 3

[ToHHIH Makcatbl/Llenb
mucnuunael/Aim of discipline

IIonHiH MaKcaThl: CTYJSHTTEP/IH KapanaibIM 3aTTap MEH TaOuFaThl OeHOpraHUKaNIbIK XOHE OPTaHUKAIBIK KOCBUIBICTapIbIH
XUMUSUIBIK KACHETTepiH TYCIHAIPY YUIIH XHMMHS 3aHJbUIBIKTApblH KOJIJAHY KaOlLIeTiH KaJbIITACThIPY; OJapra XHUMHUSJIBIK




3epTXaHaIBIK SKCIIEPUMEHTTI )KYPri3yai YHPETY.

115101 oKy Homudicecinoe cmyodenm Kabinemmi 601a0vl.

1 XUMUSUIBIK TEPMOJAMHAMHKA MEH KMHETHKaHBIH iprelii 3aHIapbl MEH 3aHJapbl HETi3iHAe XUMUSUIBIK MPOLECCTEP Typallbl
OUTIMI KepceTyre; aTOM KYPbUIBIMBI MEH XUMUSUIBIK OaiilaHbICTapIbIH KBAaHTTHIK-MEXaHUKAJIBIK TEOPHSCHIH TYCIHIIpYyTE;

2 peakuusUIapAblH CHIIATTaMalIapblH, KYpPaMbIH, KYPBUIBIMBIH JKOHE OHIMIEPHiH KAacHeTTepiH OoJpKay VIINIH KYPBUIBIMHBIH
TEOPHSUIBIK OLTIMJIEPiH, peakIusaFa KaOUIeTTUIITIHIH KYpaMbIH JKOHE PEaKTUBTLIITIH ©3repTye;

3 XMMHIBIK peareHTTEP/l Maiaanany Ke3iHAe Kayilci3QiK TEXHUKAChIH €CKepPEe OTBIPBIIN, SKCIEPUMEHTTEP/IIH HOTHKEIEPIH
TaJIJayFa KOHE aKblIFa KOHBIM/IBI TYKBIPBIMAAP JKacay apKbUIbl XUMHSIIBIK SKCIIEPUMEHTTIH AafAbUTIAPbIH MEHTePYTe;

4 »HNeKTPOHIBl  KYPBUIBIMBIHA  OalJIaHBICTBI ~ DJIEMEHTTEPJIH  KACHUETTEepPIH  ©3repTy  Ke3iHJAe  3aHIbUIBIKTapbl
HMHTEPIIONSIHsIIayFa (Mep3iM/Ii )KYHeaeTri TO3UITHS);

5 yKcac OpraHUKaJbIK EMeC KOHE OPTaHUKAJIBIK KOCBUIBICTAp/IaFhl 3aTTap IblH KAaCHETTEPiH O0JDKayFa.

Heab TUCHUMIUHBI: CHOPMHUPOBATH y CTYIECHTOB CIIOCOOHOCTH MPUMEHSTH 3aKOHBI XUMHUU JUISI OOBSCHCHHS XUMUYECCKHX
CBOWCTB TPOCTBIX BEHICCTB U COCIUHCHUH HEOPTaHUYECKOW M OPraHMYecKOW MPHPOJbI, a Takke Oa30BBIX YMEHHH I10
MPOBEICHUIO0 XUMHYECKOTO Ja00paTOPHOTO IKCIIEPUMEHTA.

B pezynvmame uzyuenus oucyuniunsl cmyoenm oyoem cnocooen:

1 nmeMOHCTpUpPOBaTh 3HAHUS O XUMHYECKOM TIPOIECCE HAa OCHOBE (DYHIAMEHTAJIbHBIX 3aKOHOB W 3aKOHOMEPHOCTEH
XUMHYECKOW TEPMOJMHAMHUKH M KHHETUKH; KOHIICTIIIUU KBaHTOBO-MEXAaHMUYECKOW TEOPUHM CTPOCHHSI aToMa M XUMHYECKOM
CBSI3H;

2 TPHUMEHSTh TCOPETHUCCKUE 3HAHUS O CTPOCHUU, H3MCHEHUH COCTaBa U PEaKIIMOHHOW CIIOCOOHOCTH PEarupyroIInuX BEUICCTB
JUTSL TIpEJICKa3aHusl 0OCOOCHHOCTEH MPOTEKAHUSI PEAKIUi, COCTaBa, CTPOSCHUS U CBOWCTB MPOYKTOB;

3 BiaJeTh HaBBIKAMH XHMHUYECKOTO OHKCIIEPHUMEHTa C YYeTOM TMpaBWJI TEXHUKH OE30MaCHOCTH TPU HCIOJIB30BaHUU
XUMHUYECKHX PEAKTHBOB, aHAIM3a PE3YJIbTATOB OMBITOB U ()OPMYIMPOBAHUS 0OOCHOBAHHBIX BHIBOJIOB;

4 WHTepIpenupoBaTh 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOICTB DJIEMEHTOB B CBSI3U C HMX DJJIEKTPOHHBIM CTPOECHUEM
(TOTI0KEHNEM B TIEPUOIUIECKOMN CUCTEME);

5 TPOrHO3MPOBATH CBOMCTBA BEIIECTB HA MPUMEPE OJHOTUITHBIX HEOPTAHUYECKUX U OPTAaHMUECKUX COSAMHEHUN.

Aim of discipline: to form the ability to explain the chemical properties of simple substances and compounds of inorganic and
organic nature, as well as basic skills conducting a chemical laboratory experiment.

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge of the chemical process on the basis of the fundamental laws and laws of chemical thermodynamics
and kinetics; concepts of quantum-mechanical theory of the structure of the atom and chemical bonds;

2 apply theoretical knowledge of the structure, changes in the composition and reactivity of the reacting substances to predict
the characteristics of the reactions, composition, structure and properties of products;

3 possess the skills of a chemical experiment taking into account the safety regulations when using chemical reagents,
analyzing the results of experiments and drawing reasonable conclusions;

4 interpolate regularities in changing the properties of elements in connection with their electronic structure (position in the
periodic system);




5 predict the properties of substances on the example of similar inorganic and organic compounds.

[ToHHIH KpICKama Ma3MYHBI/
AHHOTAIHS JICIIATUTHHBL/
Abstract of discipline

IMonnin mingeri. «bellopraHUKANBIK JKOHE OPTraHUKAIBIK XUMHSY «II0HI OCHOpraHUKaibIK KOHE OpPraHMKAIBIK TaOWFaTTa
3aTTapAblH JKOHE KOCBUIBICTAP/BIH XUMHSJIBIK KACHETTEPIH TYCIHIIpY YIIiH Ooyialiak MaMaHAapIblH XHMHUsS 3aHAapbiH
KOJIJIaHy MYMKIHJIIT1H TaMBITYFa OarbITTaIFaH.

Ionoi oxbimyoa xeneci acnekminep KapacmulpbliaOvl: aTOMHBIH OHE 3aTThIH KYPBUIBIMBIHBIH KBaHTTHIK MEXaHHKAIIBIK
MPHUHIAIITEP]; XUMUSIIBIK OaillIaHbIC, YHEPTeTUKAIBIK XUMUSUIBIK MPOILECTEP; XUMUSIIBIK TEPMOJIMHAMUKAHBIH JJIEMEHTTEPI,
XUMHSIIBIK PEaKIHsUIApIbIH KHHETHKACHI; THIPOJIU3ILY, TOTHIFY-TOMEHJETY, OJIapJbIH CHUIaTTaMallapbl; OeHOpraHUKaJIbIK
YKOHE OPTaHUKAIBIK KOCBUIBICTAp Ay 9IICTEpi, OJIap/Ibl KOJIJIaHY.

Ha3navenue aucummimubl. Jucuurmmbaa «Heopranumdeckass U opraHuyeckass XUMHUs» HampaBieHa Ha (OPMUPOBAHUE Y
OyIyIuX CIEMUAINCTOB CIIOCOOHOCTH K TMPUMEHEHUIO 3aKOHOB XWMHUU JJIsi OOBSCHEHHS XUMUYECKHX CBOWCTB BEIIECTB U
COEIMHEHUI HEOPraHUYECKON U OPTaHUYECKOM MTPUPO/IBIL.

Ipu uzyuenuu Oucyuniunvl 6yOym paccmompeHuvl ciedyloujue acnekmvl: KBAHTOBO-MEXaHWYECKHUE MPUHIUITBI CTPOCHUS
aToMa M BEUIECTBAa; XUMHUYECKas CBS3b, HSHEPreTHKAa XUMHUYECKHX IPOILIECCOB; 3JIEMEHTHl XUMHUYECKOW TEpPMOIAMHAMUKH,
KHHETUKA XUMHUYECKUX PEAKIUN; MPOLECChl TUAPOIN3a, OKHUCICHHUSI-BOCCTAHOBJICHMS, WX XapaKTEPUCTHUKA; METOJbI
MOJTyYEHUS] HEOPTAHUYECKUX M OPTaHNYECKUX COCUHEHHM, UX IPUMEHEHHE.

Purpose of discipline. The discipline "Inorganic and Organic Chemistry" is aimed at forming the ability of future specialists to
apply the laws of chemistry to explain the chemical properties of substances and compounds of inorganic and organic nature.

In studying the discipline, the following aspects will be addressed: quantum mechanical principles of the structure of the atom
and substance; chemical bond; energy chemical processes; elements of chemical thermodynamics, kinetics of chemical
reactions; processes of hydrolysis, oxidation-reduction, their characteristics; methods of obtaining inorganic and organic
compounds, their application.

Koxsr \ Kox \ Code PP 1203

Kaciou (oxy-mana) mpaktuka Ilpodeccuonanbnas (yueOnasi-mosieBasi) mnpaktuka/ Professional (educational field)
practice

[TpepexBe3nuTTep\IPEPEKBU3UTHI
\ Prerequisites\

Mawmanapik  OoifbiHIa moHAEp., JuCHUIUIMHBI 1O
cnenuanpHocTh /Disciplines in the speciality

Kociou (enmipicrik) mpaktuka/ IIpodeccronanbHas

[MToctpekBesuttep\
[MocTpexBusuTh\ Postrequisite

OciMIIKTep MeH >XaHyapJjapiblH
OuoaTyaHTYpJILIIT] /
buopasznoobpa3zue pacreHuil u

XHUBOTHBIX / Biodiversity of plants (mpousBoncTBeHHas) — mpaktuka /  Professional
and animals (industrial) practice
Kpenut cansl\Kpenutoer\Credits | 3 Cemectpel/Cemectpbr/Semesters | 2

[ToHHIH MakcaTsl/Llenb
mucuuurael/Aim of discipline

Taxipubenin mMakcaTbl: OOTaHHMKA >KOHE 300JI0THMs OOMBIHINA SKCIIEPUMEHTAJAbI MaTepHalAap/Abl KUHAY >KOHE abIHFAH
MAJTIMETTepAl eHeY OOMBIHIIA CTYACHTTEP/A1H JaFIbIapbIH KaIbIITACTHIPY.

Tooicipube nomudicecinde cmyodenm Kaodiiemmi 601a0bl:

1 wMamMaHJBIK OOMBIHINA ATBIHFAH O1JTIM/11 KOPBITHIH/IBIIAYFA,

2 OexiTIreH TaKbIphIN OOMBIHINIA 3epTTEYIIepAl KocIapiayFa kKoHe KYpri3yre;

3 kaHyapJjap MEeH eCIMIIKTep/IiH KaHyapJap TaOUFaThIHIA Oaiikay OObEKTiJIepiH aHbIKTayFa;

4 anplHFaH €CKEPTYJEp/i JKyHeneyre xoHe )KUHAIFaH MaTepuayibl ((KOHIIKTEp XKUHAFbI, repOapuil >KUHAFbI) TY3ETYTE,;




5 Oakpliay TypaJibl €Cen JTalbIHIayFa XKoHE Ka3yFa.

Heap mpakTuku: cPoOpMUPOBATH y CTYICHTOB HABBIKM cOOpa PACTUTENHHOTO W KMBOTHOTO MaTepuayia, UX ONMUCAHHS U
00pabOTKH TOJyYCHHBIX TaHHBIX.

B pezynomame npoxosrcoenus npakmuku cmyoenm 6yoem cnocooem:

1 0000maTh Mosy4yeHHbIC 3HAHUS BO BPEMsI IPOXOXKICHUS IPAKTHKH;

2 TJIaHUPOBATH M MMPOBOJUTH UCCIICIOBAHUS 110 YTBEPKIACHHOHN TeMe;

3 ompenenarb 00bEKTH HAOTIOACHHI B IPUPOJIC CPEIU PEACTABUTENICH PACTUTEIHHOTO U )KUBOTHOTO MHUPA;

4 cucteMaTH3UpPOBATh pPE3yJbTaThl HAOMIOACHUNA W yMETh (PUKCHpPOBATh COOpaHHBIN Marepual (KOJUICKIIMH HACEKOMBIX,
cbop repOapusi);

5 MOATOTOBWTH M HAIMCATH OTYET O MPOBECHHBIX HAOIIOACHHMSIX.

Aim of practice: to form students' skills in collecting plant and animal material, their description and processing of the data
obtained.

As a result of the practice, the student will be able to:

1 summarize the knowledge gained during the practice;

2 plan and conduct research on the approved theme;

3 determine the objects of observations in nature among representatives of the plant and animal world,

4 systematize the results of observations and to record the collected material (insect collections, herbarium collection);

5 prepare and write a report on the observations.

[ToHHIH KbICKaIlla Ma3MYHBI/
AHHOTAaIUA IACIUATLINHEL/
Abstract of discipline

Taxipn6enin mingeri. Toxipube Oonamak MamMaHAapra KaHyapiap OyHHECiHIErl OakbuIaylapAbl JKYprizy YIIH Kociou
JaFapUIap bl KAJBIITACTBIPYFa OaFbITTaIFaH.

Toowcipubedi oxvimyoa Keneci acnekminep Kapacmulpuliaovl. TIxipube OapbicbiHIa Ouonorus (O0TaHHWKA KOHE 300JI0THS)
CaJIaChIH/IaFbl TEOPUSUIIBIK JKOHE MPAKTUKAJIBIK OUTIMII XKYlesey, OeKITy ®KoHe KeHENTY, 3epTTENeTIH TaKbIpblll OOWbIHINA d91e0u
HIONTY/Abl JaibIiHAay, nepOec *YMBIC JaFIblUIapblH JaMbITY JKOHE OaKblIaHATBhIH jKaHyapjlap MEH OCIMIIKTepiH TYpJepiH
3epTTEY MEH aHBIKTAy 9IICTEPIH KOJIAaHYbl KapacThIPbLIA b

Ha3nauenmne aucuumiausbl. [IpodeccronanbHas (ydyeOHasi) MOpaKTHKa HampaBiieHa Ha (opMUpoBaHHME Y OyIylux
CMELUAINCTOB MPO(hECCHOHABHBIX HABBIKOB MTPOBEICHUS HAOIOIEHHUH B *KUBOI MPHpPO/IE.

Ilpu nposedenuu npaxmuku 6yO0ym paccmompeHvl ciedylouue acnekmul. CUCTEMaTH3alMs, 3aKpelyieHHe U pacIlupeHue
TEOPETUYECKUX U NMPAKTUYECKUX 3HAHUM B 001acTh OOTAHHWKH M 300JI0THH, MOJArOTOBKA JIUTEPATYPHOr0 0030pa Mo U3ydyaeMoi
TeMe, pa3BUTHE HABBIKOB BEJCHUS CaMOCTOSATEIBHOM pabOThl M MPUMEHEHHs] METOIUK MCCIEIOBAaHUS U OINpe/leIeHUs] BUI0B
Ha0J110/1a€MBIX )KMBOTHBIX U PACTEHHI.

Purpose of discipline. The Professional (educational) practice is aimed at the formation in future specialists of professional
skills for conducting observations in wildlife.

In studying the discipline, the following aspects will be addressed: systematization, consolidation and expansion of theoretical
and practical knowledge in botany and zoology, preparation of a literature review on the research theme, development of
independent work skills and application of methods for studying and determining species of observed animals and plants.

Komsr \ Ko \ Code Bio 2204

buoxumus / buoxumus / Biochemistry




[TpepexBe3uTTep\IpepekBU3UTH | befopraHuKabIk xone | [ToctpexBesutrep\ MosieKkyaanslK OHONOrHs KOHE TIE€HOJUArHOCTHKA /[
\ Prerequisites\ OpTaHUKaJIbIK XUMUS / | TloctpexBu3uthi\ Postrequisite MonekynsipHas OWONOTMST W TeHOAWArHocTuka [
Heopranuueckas 1 opraHudeckas Molecular biology and gene diagnostics
xumus / Inorganic and organic MosiekyanblK-reHeTUKANBIK Tanfaay / MoekysispHo-
chemistry renerrueckuii anaiaus / Molecular genetic analysis
Kpenut canel\Kpenuter\Credits | 6 Cemectpsl/CemecTpnl/Semesters | 3

[ToHHIH Makcatbl/Llenb
mucuurirHel/Alm of discipline

IonHiH MaKcaThI: CTyJEHTTEpAC OMOXUMHUS JKOHE OCIMIIKTEp (U3UOJIOTHS 3aHAAPBIHBIH KOHE OMOMOJIEKYIalapablH HET13r1
KJIACTaPBIHBIH KYPBUIBIMBIHBIH TYTAC JKYHe Typajbl TYCIHIKTI KaIBIITACTHIPY.

115101 oKy HomudicecinOe cmyodenm Kabiiemmi 601a0bl:

KJIETKaJIap MEH TIHACPAIH XUMUSIIBIK KYpaMblH, OCIMIIKTEp/Il KypalHThIH 3aTTapAbIH KYPBUIBIMBIH TYCIHAIPYTE;
aHaOOoNMM3MHIH JKoHE O©CIMIIIK TIHJEPiHIH KaTaOOoIu3M peaKUsIapbIHBIH CUITaTTaMaIapbiH TYCIHIPYTE;

OCIMJIIK aF3aChIHJIaFbl OMOXUMISUIBIK KOHE (DH3MOIOTHSUTBIK MTPOIIECTEPII PETTEY MEXaHU3MICPIH TaJIIayFa;

TYPJIi 9KOJIOTUSIIBIK TONTAPABIH ©CIMIIKTEpIHAET1 (POTOCHHTE3/IH JKOHE THIHBIC aly/bIH €PEKIIETIKTEPiH KOPCETYTE;
OMOXMMISUTBIK JKOHE (DM3HOJIOTHSUIBIK 3ePTTCYIICPIiH 3aMaHayu d/IiCTePiH KOJaHy NepCIeK THBAIAPBIH Oaraiayra.

Ok~ wN -

Leap qucuunauHbI: cHOPMHUPOBATH Y CTYACHTOB IIEJIOCTHOEC CUCTEMHOE MPEJICTABICHUE O 3aKOHOMEPHOCTSIX OMOXUMUH H
(U3HONOTHH PACTCHUI U CTPOCHHH OCHOBHBIX KJIACCOB OMOMOJICKYI.

B pesynomame usyuenus oucyuniumst cmyoenm 6yoem cnocoben:

1 neMoHCTpHUPOBATH 3HAHHS O XMMUYECKOM COCTABE KJIIETOK U TKAHEH, CTPOCHUH BEIIECTB, BXOAIINX B COCTAB PACTCHHUIA;

2 00OBACHATH 0OCOOCHHOCTH PeaKlnii aHa0oJIM3Ma U KaTaboJiu3Ma B TKaHIX PACTCHUH;

3 aHAIM3UPOBATH MEXAHU3MBI PETYJISIIUN OMOXUMUICCKUX U (PU3HOTIOTHIECKHIX TIPOIIECCOB B PACTUTEILHOM OpPraHU3ME;

4 mpencTaBIsATh 0OCOOCHHOCTH (POTOCHHTE3A U ABIXAHUS Y PACTCHHUM Pa3HbIX IKOIOTUYECKUX TPYIII;

5 OIICHWBATh NMEPCIICKTUBBI MCIIOJIE30BAHUS COBPEMEHHBIX METOJIOB OMOXUMUYECKIX U (DU3HOJIOTHUECKUX MCCIICTOBAHUH.

Aim of discipline: to form in students a holistic system understanding of the laws of biochemistry and plant physiology and
the structure of the main classes of biomolecules.

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge of the chemical composition of cells and tissues, the structure of substances that included in the
plants;

2 explain the characteristics of the reactions of anabolism and catabolism in plant tissues;

3 analyze the mechanisms of regulation of biochemical and physiological processes in the plant organism;

4 represent the features of photosynthesis and respiration in plants of different ecological groups;

5 evaluate the prospects for the use of modern methods of biochemical and physiological research.

[ToHHiH KpICKaIlla Ma3MYHBI/
AHHOTaIUs JUCITUTLTAHBL/
Abstract of discipline

IMonnin mingeri. «buoxumusy» moH1 OoJamak MaMaHIAPABIH OMOXUMUSCHIHAA MEH OCIMIIIK (DH3UOJIOTHACHI aJIbIHFaH 1preii
O1TIMiH FBUTBIMU TIPAKTHKAAA KOJIaHY KaOlIeTiH JaMbITyFa OarbITTalIFaH.

15101 oxbimyoa Keneci acnekminep Kapacmulpviiaosl: OETOKTAPABbIH, KOMIPCYIapIblH, JIUMUATEPIIH >KOHE HYKJICHH
KBIIIIKBUTAAPBIHBIH, ~ HETI3T1  KJIACTapbIHBIH KYPBUIBIMBL, KAaCHUETTEpl JKOHE (YHKIUUIAphl, (epMeHTTep, BUTAMHHIED,
TOPMOHJIAPJIbIH  KYPBUIBIMJIBIK €pEeKIINIKTepl, KIACCU(PHUKALMACH >KOHE MEXaHW3Mi; OpraHu3MJeri Heri3ri MeTraboJu3M




YKOJIJIAPBI; OCIMIIKTEPAIH 6Cyl MEH AaMYbIHBIH (DU3UOJIOTHSUIBIK YATLIepl; (POTOCUHTE3 KOHE THIHBIC ally MPOIECIHIH Heri3ri
Ke3eHaepi.

Ha3nauenue aucnmmiamubl. JucnummHa «buoxumusy» HamnpaBieHa Ha ¢GOpMUpOBaHHE Yy OyAYIIMX CHEIHAIUCTOB
CIOCOOHOCTH K HMCIIOJIb30BAaHHIO MOTYYECHHBIX (PyHIaMEHTAIbHBIX 3HAHUN 110 OMOXUMHH M (PU3UOJIOTUH PACTCHUN B HAYYHOMN
MIPaKTHKE.

Ipu usyyenuu oucyuniunsl 6YOym paccmompeHul ciedyloujue acnekmol: CTPYKTypa, CBOMCTBA U (DYHKIIMH OCHOBHBIX KJIacCOB
O€NKOB, YTIJIEBOJOB, JUMHUIOB U HYKJICHMHOBBIX KHCIOT, OCOOCHHOCTH CTPOEHHUS, KIacCHU(pUKAIUS U MEXaHU3M JEeUCTBUS
(epMeHTOB, BUTAMHHOB, TOPMOHOB; OCHOBHBIE IyTH OOMEHa BEIIECTB B OpraHu3Me; (U3UOJIOTMYECKHE 3aKOHOMEPHOCTH
pocTa U pa3BUTHs PACTCHHI; KIIFOUEBbIE CTa N npoiiecca (POTOCHHTE3a U IbIXaHHUS.

Purpose of discipline. The discipline "Biochemistry" is aimed at forming the ability of future specialists to use the obtained
fundamental knowledge in biochemistry and plant physiology in scientific practice.

In studying the discipline, the following aspects will be addressed: the structure, properties and functions of the main classes of
proteins, carbohydrates, lipids and nucleic acids; structural features, classification and mechanism of action of enzymes,
vitamins, hormones; main metabolic pathways in the organism; physiological patterns of plant growth and development; key
stages of the process of photosynthesis and respiration.

Komsr \ Kox \ Code MF 2205

MaremaTuka xoHe ¢pusuka / Marematnka u ¢pusuka / Mathematics and physics

ITpepexBe3uTTEp\IPEPEKBU3UTHI | HET IToctpexsesurrep\ buocrarucruka / Buocrarucruka / Biostatistics
\ Prerequisites\ [MocrpexBusuthi\ Postrequisite
Kpenur cansl\Kpenutei\Credits | 9 Cemectpsl/Cemectpbl/Semesters | 4

[TorHIH Makcatbl/Llenb
auctuumuael/Aim of discipline

ITonHiH MaKcaThI: CTYIEHTTEP/IIH KOFapbl MATEMaTHKa MEH (U3MKa SJIEMEHTTEPiH OMOJIOTHS MEH T€HETUKAHbIH KOJAaHOaIbI
MIHJETTepiHe MPAKTUKAIBIK KOJIAaHY KaOlIeTiH KaJbITaCThIPY.

115101 oKy HomuodicecinOe cmyodenm Kabiiemmi 601a0bi:

1 wuHTerpasJblK ecenTey, aHAIUTUKAIBIK T€OMETpPHUS KOHE CBhI3BIKTHI anredpa, Oip »oHe OipHele aiHbIMaNbLIapAbIH
g depeHINaNAbIK ecenTeyIepiHIH HEer13r1 TYCIHIKTEpl MEH TeopeMaapsl Typaibl OUTIMIEPIH KOPCETYTE;

2 KaIbINTHI TapaliFfaH Ke3/IeHCOK IIaMaHbIH MaTeMaTHKaIbIK KYTUIyiH Oaranay YIIiH CEHIMAUIIK MHTEPBAIBIHBIH HIEKTEPiH
Talyra;

3 ¢yHKUMAIApAbI 3ePTTEY JKOHE OJIap IbIH IpaUKTEPIH KYPYFa;

4 caHJBIK aifHBIMANbUIAPABIH OailIaHbICHIHBIH OHTAMIIBI TYPIH aHBIKTAY JKOHE OHBIH AKCIIEPUMEHTTIK JIepeKTepre COMKeCTIrH
Oaranayra,

5 ipreni GU3NKAIBIK 3aHIAPAbI KOHE TCOPUSIIAPIbI TYCIHAIPYTE.

Heap AuCOMIUIMHBI: CPOPMUPOBATH y CTYJACHTOB CHOCOOHOCTh K MPAKTUYECKOMY IMPHUMEHEHHIO 3JIEMCHTOB BBICIICH
MaTeMaTHKH ¥ (U3MKH B IPUKIIAJHBIX 3a/1a9aX OHOJOTHH U T€HCTHUKH.

B pesynsmame usyuenus oucyuniunsl cmyoenm 6yoem cnocobeH:

1 JeMOHCTPHpOBAaTH 3HAHUS OCHOBHBIX IMOHATHH W TeopeM Iu(GEpEeHIIHATBLHOTO HCYHUCICHUS OJHOW M HECKOJIBKHX
MEPEMEHHBIX, aHATUTUYCCKON TEOMETPUHN U JIMHEHHOW anreOpbl, MHTETPAIbHOTO UCUUCIICHHUS,

2 HAXOJWTh T'PAHMIIBI JOBEPHUTEIHHOIO MHTEPBAIA IS OIEHKH MATEMaTHYECKOTO OKUIAHUS HOPMAIbHO PacipeaeiCHHON




CIIy4ailHOM BEJIMYUHBI;

3 wmccnenoBath QYHKIIUU M CTPOUTH UX Ipaduky;

4  onpenensATh ONTUMAIBHYHO (OPMY CBSI3M  KOJIMYECTBEHHBIX TMEPEMEHHBIX M OlCHMBAaTh €€  aJIeKBaTHOCTh
IKCIIEPUMEHTAIBHBIM JAaHHBIM,

5 00BACHATH QYyHIAMEHTAIBHBIC 3aKOHBI U TEOPUH (PU3UKH.

Aim of discipline: to form the ability for practical application of elements of higher mathematics and physics in applied
problems of biology and genetics.

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge of the basic concepts and theorems of the differential calculus of one and several variables,
analytical geometry and linear algebra, integral calculus;

2 find the limits of the confidence interval for estimating the expected value of a normally distributed random variable;

3 explore the functions and build their graphics;

4 determine the optimal form of association communication of quantitative variables and assess its adequacy to experimental
data.

5 explain the fundamental laws and theories of physics

[ToHHIH KpICKaIa Ma3MyHbI/
AHHOTAIHS JVCIUATUTHHBI/
Abstract of discipline

IMonnin mingeTi. «Marematnka >xoHe (U3HMKaA» IMOHI OoJlalIaKk MaMaHAAap apachblHAa JKOFaphl MaTeMaTHKa MEH (U3MKa
AJIEMEHTTEPIH OHOJOTHS MEH TeHETHMKaHbIH KOJJaHOallbl MIHICTTEepiHIEC MPAKTHUKAIBIK KOJJAHYy MYMKIHAITIH JaMBITyFa
OarbpITTAJIFaH.

115101 oxbimyoa keneci acnekminep Kapacmvipouliadvl. CBHI3BIKTBIK XOHE BEKTOPJIBIK anreOpaHbIH HETI3rl TeopeManiapbl MEH
OMICTEP1; AUCKPETTIK MAaTEeMATHKAHBIH KoHE aHAIUTHKAIBIK T€OMETPHS JIeMEeHTTepl; GyHKUUIIApAbIH TuddepeHuanusiay
MEH HMHTETpalUsIaHybIH HET13T1 oficTepl; Kypaeni ailHbIManbl (GYHKIMIAP; BIKTUMAJIABIKTAD TEOPUSCHIHBIH SJEMEHTTEpI;
OHMOJIOTHS )KOHE TCHETHKAIaFhl MATEMATHKAIBIK MOICIBCD; MOJICKYIAIBIK (PH3HKa KOHE TEPMOIUHAMUKA; SJICKTPOMArHeTH3M
KOHE ONTHKA, KOHACHCAIlMsATIaHFaH 3aTTap (PU3UKACBIHBIH, AaTOM/IBIK JKOHE SPONBIK (DH3HKa HeTi3epi.

Ha3nauenme mucuumiuHbl. Jucnmmimaa «Matemarnka W (u3uWka» HampaBieHa Ha (OPMUPOBAHHWE Y OYyIyIIUX
CHEIHATMCTOB CIHOCOOHOCTH K MPAaKTUYECKOMY MPHUMEHEHHUIO DJIEMEHTOB BBHICIIEH MaTeMaTUKU U (U3WKH B MPUKIAIHBIX
3aJa4ax OMOJIOTHU U TEHETHKH.

Ilpu u3zyuenuu oucyuniunel O6yOym paccmompenvl clredyloujue acnekmvl. OCHOBHBIE TEOpPEMbl M METOJbl JIMHEHHOH u
BCKTOpHOI\/JI anre6pLI; BJICMCHTBI HHCKPCTHOﬁ MAaTCMATHUKU nu aHaJ'II/ITI/I'-ICCKOI\/JI F€OM€TpI/II/I ; OCHOBHBIC METOAbI
nuddepeHIMPOBaHUS U UHTETPUPOBAHUS (HYHKIIUH, QYHKIIMH KOMIUIEKCHOTO TIEPEMEHHOTO; SJIEMEHTHI TEOPUU BEPOSITHOCTH;
MaTeMaTHn4YCCKue MOJACJIN B 6I/IOJ'IOFI/II/I U I'€HCETUKE, OCHOBEI MOJ'ICKy.]'IS[pHOI\/’I (1)I/ISI/IKI/I nu TepMO}II/IHaMI/IKI/I, SHCKTpOMaFHCTI/ISMa nu
ONTHKH; PU3UKA KOHICHCUPOBAHHOTO COCTOSIHUS, ATOMHOM U SIACPHON (DU3HKHU.

Purpose of discipline. The discipline "Mathematics and physics” is aimed at forming the ability of future specialists for
practical application of elements of higher mathematics and physics in applied problems of biology and genetics.

In studying the discipline, the following aspects will be addressed: basic theorems and methods of linear and vector algebra,
elements of discrete mathematics, analytical geometry, basic methods for differentiating and integrating functions, functions of
a complex variable, elements of probability theory, mathematical models in biology and genetics, fundamentals of molecular




physics and thermodynamics, electromagnetism and optics, condensed matter physics, atomic and nuclear physics

Konst \ Kox \ Code CGE 2206

HuTonorusi, rucrosiorusi koHe Mopuosorusi / Lluronorusi, rucrosiorust u 3moépuosioruss / Cytology, histology and

embryology

[TpepexBe3nTTEp\IPEPEKBU3UTHI | HET [MocTpexsesutrep\ Anamiap MeH JKaHyapJjapJblH aHAaTOMUSCHI JKOHE

\ Prerequisites\ IMoctpexBusuTei\ Postrequisite buznoaoruscel/ AHaTOMUS ¥ (DU3HOJIOTHS YCIIOBEKA U
*HUBOTHBIX / Anatomy and physiology of humans and
animals
MenuIuHabIK KOHE KPUMUHAIMCTHKAIBIK FeHETHKA /
MenunuHckas W KPUMHHAIMCTHYSCKas TeHeThka [
Medical and forensic genetics
OBomonusuiblk  Teopus /  Teopus dBomonuu  /
Evolution theory
DBOIIOLUSUIIBIK TEHETHKA / DBOJIOIIMOHHAS TEHETHKA /
Evolutionary genetics
Nmmynonorus / Ummynonorus / Immunology
dapmaKoreHeTHKA KOHE OHKOTEHETHKA /
dapmakoreHeTHKA M OHKOTCHETHKA /
Pharmacogenetics and oncogenetics
Heitpo6uomnorust / Heitpoouomorus / Neurobiology
Jlamy >xoHEe MiHe3-KYJIBIK TeHeThkachl / ['eHeTmka
paszButus u noBeaeHus / Genetics of Development and
Behavior

Kpenut cansl\Kpemuter\Credits | 9 Cemectpol/Cemectpbr/Semesters | 3

[ToHHIH makcatbl/Llensb
mucrumirHel/Aim of discipline

ITonHiH MaKcaThl: CTYACHTTEP/IIH HETI3r1 KJIeTKalap MEeH yirnajnap/sl, *aHyapiaap MEH aJaMHbIH SMOPHOHAIABIK J1TaMYybIHbIH
KaJIbl 3aHAbUIBIKTAPbIH aHBIKTAY JKOHE Talljay KaOlIeTiH KaJIbIITACThIPY.

115101 oKy HomuodicecinOe cmyodenm Kabinemmi 601a0bL:

1 KaJBINTHI )KOHE MATOJOTUSIIBIK KaF/1al/1a KJIeTKaJlap MEH TIHIEP/IIH )KYMBICHIH OarajiayFa >KoHe TajljIayFa,

2 THCTOJIOTHSUIBIK OOBEKTIIEPAl, OJapblH HO31K KYPBIIBIMBIH MUKPOCKONITAP/IbIH KOMETIMEH 3€pPTTEYTE;

3 KIETKaJIap[IbIH )KOHE KJIETKaapaJblK 3aTTap bl CHITATIH )KOHE TIHIEP/IiH TYpJIEPiH aHBIKTAyFa;

4 KapacTbIpaThlH OOBEKTIre TUCTOJIOTUSIIBIK KOHE IIUTOJIOTHSUIBIK 3epTTEYAl KYPri3yre;

S TYpial MOAENbIIK 00BEKTIIePAiH IMOPHOHAAPBIHBIH KalbINTAaCy KE€3€HEPiH, OJIap/blH KaJIBINTACY JKOHE PETTEY KOJAAPhIH
KIKTEyTE.

Henp qucuumiInHbI: cGOPMHUPOBATH Y CTYJIECHTOB CIIOCOOHOCTH OINPENCIATh W aHAJIM3UPOBATH OCHOBHBIC KJICTKH M TKaHW,
o0111e 3aKOHOMEPHOCTH SMOPHOHATHHOTO PA3BUTHS Y€JIOBEKa U KUBOTHBIX.

B pe3ynomame uzyuenus oucyuniunvi cmyoenm 0yoem cnocooeu:

1 oneHuTh U aHATM3UPOBATH OCOOCHHOCTH (PYHKIIMOHUPOBAHUS KJIETOK U TKaHEH B HOPME U MaTOJIOTUH,




M3y4aTh TUCTOJIOTUIECKHE OOBEKTHI, UX TOHYAHUIITYIO CTPYKTYPY C MMOMOIIBI0O MUKPOCKOTIOB;

OTIPECIISATH TUIBI TKAHEH U IaBaTh XapaKTEPUCTUKY KICTOK U MEKKJICTOYHOTO BEIIECCTB;

MIPOBECTH THCTOJIOTHYECKOE U IIUTOJIOTUIECKOE UCCIIETOBAHIE N3Y4aeMOTr0 OOBEKTA.

KIIACCU(UITUPOBATh CTaAuH (GOPMUPOBAHUS SMOPHOHOB PA3TMUYHBIX MOJAEITHHBIX OOBEKTOB, MyTH WX (HOPMUPOBAHHS U
peryJsium

b~ wiN

Aim of discipline: to form the ability to identify and analyze the main cells and tissues, the general patterns embryonic
development of human and animal.

As a result of studying the discipline, the student will be able to:

1 evaluate and analyze the features of the functioning of cells and tissues in normal and pathological conditions;

2 study histological objects, their finest structure using microscopes;

3 determine the types of tissues and characterize cells and intercellular substances;

4 conduct a histological and cytological study of the studied object.

5 classify the stages of embryo formation in different model organisms, the ways of their formation and control.

[ToHHIH KpICKaIa Ma3MyHbI/
AHHOTAIHS JVCIUATUTHHBI/
Abstract of discipline

IMonnin mingeri. «luromorusi, TUCTONOTHS KOHE AMOPHONOTH» TOHI OONalmIaK MaMaHAAPABIH alaM MEH KaHyapiapablH
Heri3ri TIHIIK JKYHenepiH >KoHe SMOPHOHAIABIK JaMYBIHBIH Kalllbl 3aHJBUIBIKTAPbIH aHBIKTAy XKOHE Tanjgay KaOlleTiH
KaJIBIITaCTBIPYFa OarbITTAJIFaH.

1Ion0i oxbimyda keneci acnekminep Kapacmulpsbliadvl. JEHEHIH HET13T1 YInalapbl KOHE OJIapAbIH CHUMATTaMachl: SMUTEIHA,
1IIKI OpTaHBIH YJIIajapbl, OYIMIBIKET JKOHE JKYHKe; YIMAaHBIH YWBIMIACY JCHTCeHiHE TOH KaJIbl 3aHABUIBIKTAp: IIUTOJIOTHUS
(k1eTka Typallbl 1TiM); JKajdmbl TUCTOJOTHS (TIHAEP Typasbl 11iM); >KEKE THCTOJIOTHS (MYIIENEpIiH MHUKPOCKOMHSIIBIK
KYPBUIBIMBI TYpaJibl 1J1IM); HaKThl YJINa KYHWEJIEpiHIH KYPBUIbICHIHBIH, JAMYBIHBIH OHE TIPIIUIIK SPEKETIHIH epeKILIeTiKTepi;
KEKe KOHE TapuXHU JaMyJarbl YNajlapJblH IIBIFY Teri; TIHAEpAIH MOpPOo(YHKIMOHAIIBIK XKIKTENIyl; YInaaapblH dpTYpii
TUNITEPIHIH PEreHepPalUsIChl MEH ©3apa KaThIHACHI, OHTOTE€HE3/I1H 0acTarkbl Ke3eHIEPIHACTI SMOPHOHAIIBIK JaMYIbIH YKaJIIbl
3aHJIBUTBIKTapHhI.

Ha3znauyenmne aucuumiumubl. J{ucuunnuHa «L{uTonorus, rucrosorus M 3MOpHOJIOTHS» HalpaBiieHa Ha (OpPMUpPOBaHUE Y
OyAyIIUX CIEIHATUCTOB CIIOCOOHOCTH K ONPEJENICHUIO U aHAJIM3y OCHOBHBIX TKAHEBBIX CHCTEM M OOIIUX 3aKOHOMEPHOCTEH
SMOPHOHAIIBHOTO Pa3BUTHS YEJIOBEKA U )KUBOTHBIX.

Ilpu usyyenuu oucyuniunvl OyOym paccmompenvl ciedyroujue dacnekmul. OCHOBHBIE TKaHU Tela U UX XapaKTepUCTHKA:
SNUTeNnaNbHas, TKAaHW BHYTPEHHEH cpeibl, MbIIIeUHas U HEpBHas; OOIlIMEe 3aKOHOMEPHOCTH, XapaKTEpHbIE ISl TKAaHEBOTO
YPOBHS OpraHU3aIMK: UTOJNOTUs (YUeHHE O KJIeTKe); 00I1as TUCTONOrus (y4eHUe O TKaHsX); YacTHas TUCTOJIOTUs (Y4eHHe O
MHUKPOCKOITMYECKOM CTPOECHUU OPraHOB); OCOOEHHOCTH CTPOEHUS, PAa3BUTUS U >KU3HENEATEIbHOCTH KOHKPETHBIX TKaHEBBIX
CHCTEM; MPOUCXOXKJICHUE TKaHEH B MHIMBUIYAJIbHOM M HMCTOPUYECKOM pa3BUTHH; MOPPO(YHKIMOHAIBHAS KiIaccU(UKaIUsL
TKaHEeW; pereHepanys 1 B3auMOOTHOILIEHUE Pa3IUYHbIX TUIIOB TKaHEH, 00II1e 3aKOHOMEPHOCTH SMOPHOHATIBHOIO Pa3BUTHUS Ha
paHHUX dTarnax OHTOTEHE3a.

Purpose of discipline. The discipline "Cytology, histology and embryology"” is aimed at developing the ability of future
specialists to identify and analyze the main tissue systems and general patterns of embryonic development of humans and
animals.




In studying the discipline, the following aspects will be addressed: the main body tissues and their characteristics: epithelial,
internal tissues, muscular and nervous; general patterns characteristic for the tissue level of the organization: cytology (the
study of the cell), general histology (thestudy of tissues), private histology (the study of the microscopic structure of organs);
features of the structure, development and vital activity of specific tissue systems; the origin of tissues in individual and
historical development; morphofunctional tissue classification; regeneration and interrelation of various types of tissues,
general patterns of embryonic development in the early stages of ontogenesis.

Konet \ Koxg \ Code AFChzZh
2207

AaMaap MeH KaHyapJapAblH AHATOMUSICHI KoHe (PU3H0I0TUSACHI/ AHATOMUA U (PU3HOJIOTUS YeJT0BEKA U KUBOTHBIX /
Anatomy and physiology of humans and animals

[TpepexBe3uTTep\pepeKBU3UTHI
\ Prerequisites\

Luronorus, rucronorus xkoHe | [locTpekBesurrep\ MeauuuHaIbIK KOHE KPUMUHAINCTUKAIIBIK IeHEeTHKa /
ambpuonoruss /|  Luronorus, | [locrpekBusutei\ Postrequisite MenuuuHcKass W KPUMHUHAJIMCTHYECKas TeHeThka [
THCTOJIOTHS W 3MOpuomorust  / Medical and forensic genetics

Cytology, histology and HNmmynomnorust/ Ummynosorust / Immunology
embryology Heiipo6uomnorus / Heiipobuomnorus / Neurobiology

OpomonusblK  Teopust /  Teopust sBomonmu  /
Evolution theory

DBOIONUSIIBIK TeHETHKA / DBOJIIOIIMOHHAS TeHETHKA /
Evolutionary genetics

Kpenut cansl\Kpenutor\Credits

5 Cemectprl/Cemectpsl/Semesters | 4

[ToHHIH Makcatbl/Llenb
mucrumirHel/Aim of discipline

IToHHiH MaKcaThI: CTYIEHTTEPAIH alaM MEH XaHyapJiap/blH aHaTOMUSCHI MEH (DU3HUOJIOTUSCHIHBIH HET13I'1 YFbIMIApbIH
CHIIaTTay JKOHE MYIIEIEePAiH KYPbUIBICHI MEH KbI3METI apachIH/Iarbl OalIaHbICThI, OPraHU3MHIH TOMEOCTAa3bIH CaKTaY
MeXaHU3MJIEpiH TYCIHIIpY KaOiJeTiH KalbIITacThIPY.

115101 oKy HomudicecinOoe cmyodenm Kabiiemmi 601a0bl:

1 anam MeH xaHyapiap/AblH aHaTOMUSCBI MEH (PU3UOJIOTHSCH Typalibl OTIM MEH HJesIap KYHECiH KepceTei;

2 ajaM ar3achIHBIH JKOHE KaHyapJIapIblH OMIpIIiK MPOIECTePiH ONapIblH Oipiliri MEH KOpIIaraH OpTara KaThIHACBIHA TaJIay
xKacay;

3 oprypmi GapMaKOJOTHSIIBIK areHTTePIIH OpTYpIll JACHE KYHelepiHiH kKOHE ONapiblH KEKe KYPBUIBIMIBIK JJIEMEHTTEPIHIH
KaJIBIITHI JKOHE MaTOJOTHSUIBIK XKaFJaiaap/a *alnbl KYPbUIBIMBIH XKOHE epeKIIeNiKTEePiH TYCIHY;

4 amamM MEH KaHyapJjapIblH aHAaTOMHUACHI MEH (DU3MOJIOTHSCHI Typajbl kKaHa OUTIMIEpPIl MaMaHIBIKTBIH HEri3ri OuTiMi
KOHTEKCIH/JI€ KaMTYbI, OHBIH Ma3MYHBIH TYCIHIIPY MYMKIHJIIT1;

5 agampmap MeH jkaHyapiapIblH aHATOMHSIIBIK JKOHE (DM3HMOJIOTHSUIIBIK CHITaTTaMajlapblHA CABICTBIPMAIBI TalJAy JKYprizy
’KOHE HKCIIEPUMEHTTIK FUIBIMU 3epTTeYJIepae )KaHyapaapabl NailJaJaHyablH STUKAJIBIK acleKTijaepi.

Heap TUCHUMIUHBI: CHOPMUPOBATH y CTYJAECHTOB CIIOCOOHOCTH ONHCHIBAThH KITFOUEBHIC IMOHSATHS aHATOMHH W (DU3HOJIOTHH
YeloBeKa U JKUBOTHBIX, B3AUMOCBSI3U MKy CTPOCHHUEM U (QYHKIIHEH, MEXaHU3MbI TTOAJIEPKaHUS TOMEOCTa3a OpraHu3Ma.

B pe3ynomame uzyuenus oucyuniunvi cmyoenm 0yoem cnocooeu:

1 pgeMoHCTpUpOBATH CUCTEMY 3HAHUU U MPEACTABICHUN 00 aHATOMUU U (PU3UOJIOTUU YEIOBEKA U KUBOTHBIX;

2 aHAIM3UPOBATH NPOIECCH KU3HEACITCILHOCTH OpPraHW3Ma YeJOBeKa M JKMBOTHBIX B WX CJIUHCTBE M B3aUMOCBS3U C




OKpY>Kalolleu cpesion;

3 TmOHWMATh OOIIME 3aKOHOMEPHOCTH M crenu(uueckue 0COOEHHOCTH ACSITETbHOCTHA PA3IUYHBIX CHCTEM OpPraHu3Ma M UX
OTJICTILHBIX CTPYKTYPHBIX JIEMEHTOB B HOPME U IPH MMAaTOJOTHH, & TAK)KE UX KOPPEKIHMIO Pa3TUIHBIMUA (hapMaKOIOTHIECKUMHU
CpelcTBamu;

4 BKIIOYATh HOBBIE 3HAHUA 110 AHATOMHUHM W (U3HOJOTHHM YEJIOBEKAa M JKMBOTHBIX B KOHTEKCT Oa30BBIX 3HAHHM
CHEIUAIbHOCTH, YMEHHUE UHTEPIPETUPOBATH €T0 COACPKAHUE;

5 MpOBOAWTH CPABHUTEIBHBIM aHAIM3 AHATOMUYCCKUX W (PU3MOIOTHYECKUX OCOOCHHOCTEH 4YeIOBeKa W JKUBOTHBIX M
OTUYCCKUEC CTOpOHLI HUCIIOJIB30aBHUS )KUBOTHBIX B BKCHepI/IMeHTaHLHBIX Hay‘-IHbIX HCCIICIOBAHUAX

Aim of discipline: to form the ability to describe the key concepts of anatomy and physiology of humans and animals, the
relationship between structure and function, the mechanisms for maintaining homeostasis of the organism.

As a result of studying the discipline, the student will be able to:

1 demonstrate the system of knowledge and ideas about the anatomy and physiology of humans and animals;

2 analyze the vital processes of the human and animal body in their unity and relationship with the environment;

3 understand the general patterns and specific features of the activities of various body systems and their individual structural
elements in normal and pathological conditions, as well as their correction by various pharmacological agents;

4 include new knowledge on the anatomy and physiology of humans and animals in the context of the basic knowledge of the
specialty, the ability to interpret its content;

5 conduct a comparative analysis of the anatomical and physiological characteristics of humans and animals and the ethical
aspects of using animals in experimental scientific research

[ToHHiH KpICKaIlla Ma3MYHBI/
AHHOTaIUS JTUCIUTLTAHBL/
Abstract of discipline

IMonnin ™mingeri. «Amammap MeH jKaHyapJapJblH aHATOMMSICBI MEH (U3HOJOTHUACHD» TIOHI OoJlamak MaMaHJIapablH
(GU3MONOTHUIBIK 3epTTEYJep KYPrizy KOHE ajaM JIeHeci MEH >XaHyapJjapAblH TIpUIUNK OeICeHAUIIH KaJbIITacThIpy
MYMKIHJITIH JaMbITyFa OarbITTaIFaH.

IIonoi oxwimyoa keneci acnexminep Kapacmuipbiiadbl: ajaM arF3acbIHBIH JKOHE JKaHyaplap/blH OMIpJiK OelCeHIUTIriHIH
(U3HONOTHSUIBIK MEXaHU3MJIEpl; OPTaHMW3MHIH 1K1 OPTAChIHBIH TYPAKTBUIBIFBIH CaKTayJbIH MEXaHU3MIEpl, MEXaHU3MJEPI;
aZlaMHBIH >KOHE >KaHyapliapJblH JCHE KYPBUIBIMBIHBIH >KaJllbl OHOJOTUSAJBIK YJITUIEpl, ajJaM ar3achlH KOpLIaraH opTa,
KaHyapiap oanemi OaillaHBICTBIPAJIBI, aHTPOTIOT€HE3, OPTAaHU3MACP/AIH TAPUXH IBOJIOIUSIIBIK JaMybl KOHE OHBIH JKEKE JaMmy
Tpoleci.

Ha3znavenue qucuuniaunbl. J(ucuurmimaa « AHaTOMUS U (PU3UOJIOTHS YeJIOBEKA U )KMBOTHBIX) HaIpaBjieHa HAa (OPMHUPOBAHUE
y OyIyIIUX CHEIHATUCTOB CIIOCOOHOCTH K MPOBEACHUIO (PM3HOTOTHUECKHUX HUCCIEI0BaHNN U YCTAaHOBIEHUIO 3aKOHOMEPHOCTEH
KU3HEIESITSIIbHOCTH OpraHU3Ma YeJI0BeKa U KUBOTHBIX.

Ipu uzyuenuu oucyuniunsl 6y0ym paccmompensi ciedylowjue acnekmol. (PU3MOIOTHYECKUE MEXAHU3MBbI KHU3HEEATETbHOCTH
OpraHu3Ma 4YeJOBeKa W >KMBOTHBIX; B3aUMOJICUCTBHE PETYISTOPHBIX CHCTEM, MEXaHHM3MBbI TOJJEPKaHUs TTOCTOSHCTBA
BHYTpPEHHEH cpejibl OpraHu3Ma; oOIIeOHOIOTHYECKUE 3aKOHOMEPHOCTH CTPOCHHS Tella YeOoBEeKa M KUBOTHBIX, CBSI3U Tela
YeJloBeKa C OKpYKaloIllel cpeioil, ’)KUBOTHBIM MHUPOM; aHTPOIOr€HE3, ICTOPHUUECKOE 3BOJIIOIMOHHOE Pa3BUTHE OPraHU3MOB U
rpoliecca ero MHANBUIYaTbHOTO Pa3BUTHSL.

Purpose of discipline. The discipline "Anatomy and physiology of humans and animals” is aimed at forming the ability of




future specialists to conduct physiological studies and establish patterns of vital activity of the human body and animals.

In studying the discipline, the following aspects will be addressed: physiological mechanisms of vital activity of the human and
animal body; interaction of regulatory systems, mechanisms for maintaining the constancy of the internal environment of the
organism; general biological patterns of the body structure of humans and animals, the connection of the human body with the
environment, the animal world; anthropogenesis, historical evolutionary development of organisms and the process of its
individual development.

Kopst \ Kox \ Code Gen 2208

I'eneruka / I'eneruxa / Genetics

[TpepekBe3uTTep\npepeKBU3UTHI
\ Prerequisites\

Ocimuikrep MeH xaHyapiapabiH | [TocTpekBe3utTep\ Mamanapik  OoifblHIIa MOHAEP., JUCHUIUIMHBI IO
OuoamyaHTYpJILIir / | IToctpexBusuThi\ Postrequisite | cnenmansrocTh /Disciplines in the speciality
buopasnooOpasue pacteHuid u
#uBOTHBIX / Biodiversity of plants
and animals

Kpenut cans\Kpeauter\Credits

9 Cemectpsl/Cemectpsl/Semesters | 3

[TonHIH makcatbl/Llenpb
mucuurumael/Aim of discipline

IMoHHiH MaKcaThl: CTYACHTTEPIIH Tipi OPraHU3MICPIIH TYKBIMKYaJayIIbUIBIK >KOHE ©3TeprilliTiK 3aHIapbl Typaibl TyTac
KYHETIK TYCIHIKTI K9HE Ochl OlmiMaepAl ToxKiprbeae KonaaHy KaOileTiH KalbITacThIPy.

115101 oKy Homudicecinde cmyoenm Kabiremmi O0aAaA0bL:

1 OenrinepaiH TYKbIM Kyaslay 3aHABUIBIKTAPHI, )KBIHBIC T€HETUKACHI )KOHE KBIHBICTICH TIpKECKEeH OeNrijep/IiH TYKbIM Kyallaybl
TypaJiel OLTiIMIEpiH KOpCceTyre;

2 anenbIiK JKOHE aleNbIiK eMec TeHJIEpiH e3apa OpeKeTTeCy/iH, KPOCCHUHTOBEp/iH, NOMyIilusaaa TYKbIM KyanayIblH
MEXaHU3MJICPIH KOHE aJlaM TeHETUKACHIHBIH HET13/IepiH TYCIHYTE;

3 TmpokapHoTTapja jKoHE dYKapHuOTTap/Aa TYKbIMKyajay akmaparrapibl Oepy skoHe Moaudukaimanay ToCUIIepiH peTTeHTiH
MOJIEKYJIAJIBIK OMOJIOTHSUIBIK YAEPICTEP/Il TalIayFa;

4 Drosophila melanogaster-nig MoHO- >koHe THOPUATIK OyHaHAACTBIPY TOKIpUOeNepiH jxacay OOWBIHINIA IMPAKTHKAJIBIK
JaFIbUTapIbl MEHIEpYTe; ajUIeNb/IIK eMeC TeHIEPIIH e3apa dpPEKETTeCyiHe >KOHE JKBIHBICTICH TIPKECKEH OeNTiiepaiH TYKbIM
KyaJayblHa KaThICThI OyaHIaCy bl KOIOFa; THOPUAOIOTHSIIBIK TaIay bl KYPri3yre;

5 wMemWnuHA, aybpll MIAPYallbUIBIFBI, KOPIIAFaH OpPTaHBI KOpPFay JKOHE OWOTEXHOJIOTHSFa TeHETHKAHBIH OoOJamiak >KoHe
MIPAKTUKAJIBIK MAHBI3IbIIBIFBIH TYCIHYTE.

Heap ruCHUMINHBI: CHOPMHUPOBATH Y CTYACHTOB CIIOCOOHOCTh K TTOHUMAaHHUIO KITIOYCBBIX MEXaHM3MaX HACJICJCTBEHHOCTH H
W3MEHUYUBOCTH JKUBBIX OPTraHU3MOB M UCIIOJIb30BaTh AT 3HAHHS B MPOPECCHOHATHHON MPAKTHKE.

B pe3ynomame uzyuenus oucyuniunvi cmyoenm 0yoem cnocooeu:

1 neMoOHCTpUpPOBaTH 3HAHUSA O 3aKOHOMEPHOCTSIX HACIEIOBaHHS MPU3HAKOB, (opMax H3MEHUYMBOCTH, T€HETHUKU IOJIa U
HACJICJIOBaHMS MPU3HAKOB, CIICTUICHHBIX C ITOJIOM;

2 TOHMMAaTh MEXaHHU3MbI B3aWMOCUCTBUS AIJICIbHBIX U HEAIEIbHBIX T€HOB, KPOCCUHTOBEPA, HACIECIOBAHUS B MOIMYJISIIIHH
Y OCHOBBI T€HETHKH YEJIOBCKa;

3 TpPOBOJUTH aHAIHM3 MOJIEKYISIPHO-OMOIIOTUYECKUX TPOIECCOB, PETYIUPYIOIIUX CHOCOOBI Tepenayn ¥ Moaudukanmu
HACJICJICTBEHHOM MH()OPMAIINN y TTPO- U SYKAPHOT;




4 oBiameTh NPAKTHYECKHMH HaBBIKAMH ITOCTAHOBKHM OIBITOB Ha MOHO- M JuruOpuaHoe ckpemiuBanue Drosophila
melanogaster; mocTaHOBKOW CKpEINMBaHHK Ha B3aMMOJCHCTBUEC HEAUICIBHBIX TI'C€HOB M HACIICAOBAaHHE IMPU3HAKOB,
CIEIUICHHBIX C TIOJIOM; ITPOBEICHUEM THOPHUI0IOTHYECKOTO aHAIN3a;

O TOHUMATh TMEPCIEKTUBBI W TMPAKTUYECKOE 3HAYCHHE TEHETHUKHU MJII MEAUIMHBI, CEJIbCKOTO XO3SIMCTBA, OXpPaHbI
OKpY KaloIel cpebl U OMOTEXHOJIOTHH.

Aim of discipline: to form the ability to understand the key mechanisms of heredity and variability of living organisms and use
this knowledge in professional practice.

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge of the patterns of inheritance, forms of variability, genetics of sex and sex-linked inheritance;

2 understand the mechanisms of interaction of allelic and nonallelic genes, crossing-over, inheritance in the population, basis
of human genetics;

3 analyze molecular biological processes that regulate the ways of transmitting and modifying hereditary information in pro-
and eukaryotes;

4 acquire practical skills of making experiments on mono- and hybrid hybridization of Drosophila melanogaster; staging
crosses on the interaction of nonallelic genes and the sex-linked inheritance; conducting hybridological analysis;

5 understand the perspectives and practical significance of genetics for medicine, agriculture, environmental protection and
biotechnology.

[ToHHIH KpICKaIa Ma3MyHbI/
AHHOTAIHS JVCIUATUTHHBI/
Abstract of discipline

IMonnin mingeTi. «['eHeTHKa» MoHI OoJamak MaMaHIAPJbIH OPTraHUKAJBIK OJIEMHIH OHOAyaHTYPJIUTITIHIH ipreili Herisi
peTiH/e TYKBIM KyalayHIbUIBIK )KOHE ©3repMENTIK 3aHIbUIBIKTAPbIH TYCIHY KaOUIeTiH JaMbITyFa OarbITTaIFaH.

1on0i oxbimyoa keneci acnekminep Kapacmulpbliaobl: KIACCHKAIBIK T'€HETHKAHBIH HETI3T1 3aHJIBUIBIKTAPBI, MOJICKYIIAIBIK
Heri3zepi xoHe OeNnriiepIiH TYKbIM Kyalay MeXaHH3MIepi; ajlelbIiK jKOHE aleNbIiK eMec TeHAEpIiH e3apa OpeKeTTecyi;
TCHETUKAJIBIK TAJAAY; JKBIHBIC TEHETUKACKHI KOHE KBIHBICTICH TIPKECKEH TYKBIM Kyallay; KPOCCHHTOBEP/IIH TeHETUKAIBIK KOHE
LUTOJIOTUSJIBIK MEXaHU3MJIEPi; ©3TeprilliTIKTIH TYypJiepi; MOMYISIHsIAaFbl TeHETHKAIBIK MPOIECTepl; aJaM T'eHEeTUKACBhIHBIH
HeTri31epi.

Ha3navenne aumcumniaunbl. [ucnunimHa «[eHeTHMKa» HampaBieHa Ha (opmupoBaHHe y OyAyHIIMX —CIIEIHATHCTOB
CIIOCOOHOCTH K HOHMMAaHUIO 3aKOHOMCPHOCTH HACICACTBECHHOCTH W HW3MCHYMBOCTHU KakK q)YHI[aMeHTaJ'IBHBIX OCHOB
O61opazHo00pasnsi OPraHNYECcKOro Mupa.

Ilpu  usyuenuu Oucyuniunvl 6y0ym paccMompeHvl credyloujue dcnekmsl. OCHOBHBIE 3aKOHOMEPHOCTH KIJIACCHUYECKON
TeHETHKH, MOJICKYJISIPHBIE OCHOBBI M MEXaHHM3MbI HACIIEIOBAaHUS MPH3HAKOB; B3aWMOJCHUCTBHS AJUICIBHBIX M HEaIENbHBIX
ICHOB; T'€HCTHYECKUIl aHaJM3; TeHETHKa IO0Jila U CIEIUICHHOE C TOJIOM HAacjeJOBaHHe; TeHETHYECKHE M IUTOJOTHYECKHE
MEXaHH3MbI KDOCCHHTOBEpa; BUIbI N3MEHUYMBOCTH; TEHETHYECKUE MPOIIECCH B MOMYJISIIMN; OCHOBBI TEHETHKH YEJIOBEKa.

Purpose of discipline. The discipline "Genetics" is aimed at forming the ability of future specialists to understand the laws of
heredity and variability as the fundamental basis of the biodiversity of the organic world.

In studying the discipline, the following aspects will be addressed: the basic laws of classical genetics and the molecular basis
and mechanisms of inheritance; interactions of allelic and nonallelic genes; genetic analysis; sex genetics and sex-linked
inheritance; genetic and cytological crossing-over mechanisms; types of variability; genetic processes in the population; basis




of human genetics.

Koxsr \ Kox \ Code PP 2209, PP
3214, PP 4214

Kocion (enaipictik) npakruka/ Ilpodeccnonanbuas (mpoussBoacrBennas) npakruka / Professional (industrial) practice

[TpepexBe3uTTep\NIPepPeKBU3UTHI
\ Prerequisites\

Mawmanapik  OoiibiHIIa moHAep./ | [locTpexBe3uttep\ Mamanapik  OoifbiHIIA MOHAEP., JUCHUIUIMHBI TIO
Jucuuiuaael Mo crenuansHoctd | [ToctpexkBusuthi\ Postrequisite | cenmansnoctu /Disciplines in the speciality
/Disciplines in the speciality
Kociobu  (oky-mama)  mpakTuKa
[IpodeccuonanvHast  (yueOHas-
nmojieBast) mpaktuka/ Professional
(educational field) practice

Kpenut cans\Kpeaurer\Credits

4,3,9 Cemectprl/Cemectpbr/Semesters | 4, 6, 8

[TonHIH makcatbl/Llenpb
mucnurumael/Aim of discipline

[IpakTUKaHBIH MaKCaThI: CTYJICHTTEP/E IKCIIEPUMEHTTI KYPrizy, KOWbUIFaH MIHACTTEPre COUKEC KEJIETiH 3epTTey 9/1iCTepiH
TaHJay, alblHFAH HOTWIKENEPAl OHJEY >KOHE Taljay, FhUIBIMU €Cell TEeH TUIUIOMIBIK KYMBICTBI jKa3y JKOHE peciMjey
KaFUIaTTaphl Typasibl OUTIM MEH JaFIbUIapAbl KaIBIITACTHIPY.

Taoicipubeoi oKy Homudicecinoe cmyoenm Kabdiiemmi 601a0bl:

1 3eprrey omicTepiH aHBIKTAYFa KOHE OJap bl MEHI€PYTe;

2 JUIJIOMJBIK KYMBICTBI OPBIHAAY YIIIH KaXETTi MaMaHABIKTHIH 1preii xoHe KoJJaHOaNbl MoHAEPIHEH alblHFaH OilliMep
MEH JIaFIblIapabl KOPCETyTe;

3 3eprTTey KYMBICKA 03 €NTUIIr MEH JaFAbUIapblH KOPCETYTe;

4 maiinanaHbUIaThIH 3€pPTTEY SICTEPIHIH POJI1 MEH MAaHBI3IbIIBIFbIH HET13/IEYTE;

5 OSKCHEepUMEHTTIK AEpeKTep/li )KUHAY YIIIH OacTamKbl aKMapaTThl, SKCIEPUMEHTTIK >KaOABIKTapAbl, MaTepHaIAapIbl KOHE
Koci10M Kypajaapsl HIbIFApMAIIbUIBIK TYPAE NMalijanaHyFa.

Heap nmpaxkTuku: chopMUPOBATH y CTYACHTOB 3HAHMM M HABBIKOB MPOBEICHUS HKCIEPUMEHTa, BbIOOpa aJeKBaTHBIX
MTOCTABJICHHBIM 33J1a4aM METOJIOB MCCIICIOBaHMS, 0Opa0OTKH M aHaIM3a TOJYyYSHHBIX PE3yJIbTaTOB, MPUHITUIBI HATUCAHUS H
o opMIIeHHS HAyYHOTO OTYETa U AUIJIOMHOMN pabOTHI.

B pezynvmame npoxoorcoenuss npaxmuxu cmyoenm 6yoem cnocooen.

1 omnpenenuTs METOIBI UCCIEIOBAHUS U OBIAIETh UMU;

2 TPOJEMOHCTPUPOBATH 3HAHHWS W YMCHHS, TOJydeHHBbIE TIO (YHIAMEHTAIBHBIM W TIPUKIQJIHBIM  JUCITUTUTHHAM
CHEIHATbHOCTH, HEOOXOMUMBIE JJIsl BHITIOJTHEHHS TUTIIIOMHON paboThI;

3 JIEMOHCTPUPOBATH YMEHUS U HABBIKM HCCIIEIOBATEILCKON PabOTHI;

4 000CHOBATH POJIb U 3HAYCHUE UCIIOJIH3YEMBIX METOIUK UCCIICIOBAHMS;

5 TBOpUECKM  WCIIOJIb30BaTh  HCXOMHYH  HHGPOpPMAIMIO, OKCIEPHUMEHTadbHOEe  00OpyJAOBaHHME, MaTepuaabl U
npodeccroHaNbHBIN HHCTPYMEHTApUH st cOOpa SKCIIEPUMEHTAIBHBIX JaHHBIX.

Aim of discipline: to form students' knowledge and skills for conducting an experiment, choosing the methods of research
adequate for the tasks set, processing and analyzing the results obtained, principles of writing and formatting a scientific report
and a thesis.




As a result of the practice, the student will be able to:

1 identify research methods and master them;

2 demonstrate knowledge and skills obtained in the fundamental and applied disciplines of the specialty necessary for the a
thesis:

3 demonstrate research skills;

4 substantiate the role and importance of the research methods used,;

5 creatively use the source information, experimental equipment, materials and professional tools to collect experimental data.

[ToHHIH KpICKama Ma3MyHbI/
AHHOTAIHS JVCIIATUTHHBL/
Abstract of discipline

Toxipubenin mingeri. KociOu (eHuipicTik) mpakTuka Oonamiak KociOM JaFabulap MEH FBUIBIMH OWJlay MOJCHMETIH
KaJIBIITACTBIPYFa OarbITTAJIFaH.

Taoicipubedi oxvimyoa Keneci acnekminep Kapacmulpsbliadvl. 1prei )KoHE KOJTaHOaIbl oHAep OOWBIHINA alblHFaH OlTiMaep
MEH JaFIbplUIapibl KOJIJaHy, 3€pTTEY OMICTEPiH TaHJAayIbl JKOcHapiay »OHE HeEri3jiey, 3epTTey HOTHIKECIHJC aJbIHFaH
JepeKTepl MbIFAPMAITBUILIKIICH Tai1aany KaOUIeTiH ay.

Ha3znauenue npaktuku. lucuumnnuna «[IpodeccronanbHas (Mpou3BOACTBEHHAs) TPAKTUKa» HampaBieHa Ha (OpMUPOBAHUE
y OyIyIUX CIEeNHUAINCTOB MPOPECCHOHATBHBIX HABBIKOB M KYJIBTYPhl HAYYHOTO MBIIUICHUS.

Ipu npoxosicoenuu npakmuxu 6y0ym paccmompeHsl ciedyouue acnekmsl: TPUMEHEHNUE 3HAaHUN U YMEHUH, MOJYyYEHHBIX 110
(byHIaMEHTAIILHBIM U MPHUKJIAAHBIM JUCHUILUTUHAM, TIPU MPOBEJACHUN HAYYHO-HMCCIIEIOBATEIbCKONW padOoThl; TUIAHMPOBAHUE U
000CHOBaHHE BBIOOpA METOAOB HCCIEAOBAHUS;, MPHUOOPETEHUE YMEHHS TBOPUYECKU HCIIONb30BaTh JaHHbBIC, MOJYYCHHBIE B
pe3yibTaTe NPOBEIEHHOIO NCCIEA0BAHUS

Purpose of discipline. The "Professional (industrial) practice™ is aimed at forming in future specialists professional skills and
culture of scientific thinking

In practice the following aspects will be addressed: application of knowledge and skills acquired in fundamental and applied
disciplines, when conducting research; planning and justification of the choice of research methods; acquisition of the ability to
creatively use the data obtained as a result of the research.

Kozst \ Kox \ Code MV 3210

Muxkpoouosiorusi skoHe Bupycosorusi / Mukpoouosiorusi u Bupycosorus / Microbiology and Virology

[TpepexBe3nuTTep\IPEPEKBU3UTHI
\ Prerequisites\

Ocimuiktep MeH xaHyaprnapibiH | [ToctpekBe3utrep\ [enetukanbik uHxeHepus / [eHeTHYecKas HHKEHEPUs
OuoamyaHTYpJILIir /| MocrpexBusuThi\ Postrequisite | / Genetic engineering

buopasnoobpasue pacteHuid u
*)uBOTHBIX / Biodiversity of plants

and animals
Kpenut cans\Kpeauter\Credits | 6 Cemectpsl/CemecTpsl/Semesters | 5
[TonHIH Makcatbl/Llenp | [IoHHIH MaKcaThl: CTYACHTTEPAIH MUKPOOPTaHU3M/IEP MEH BUPYCTap/Ibl 3epTTey 0OBEKTICI peTiHje naiijanany KaOiaeTiH
mucnurTrHel/Aim of discipline | KamsImTacThIpy.

115101 oKy HomudicecinOe cmyoenm Kabiiemmi 601a0bl:

1 1poKapuOTTHI KJIETKAHBIH KYPHUIBIMIBIK YHBIMAACYBIH CUIIATTAYFA;

2 TPOKApWOT KJIATKACHIHBIH HAKThI KYPBUTBIMBIH TYCIHIIpYTE;

3 TMPOKapUOTTap MEH BUPYCTAPABIH JKIKTEIIy MPUHIIUNTEPIH HET13/eyTe;




4 MUKpOOpPraHU3MIIEP MEH BUPYCTAPIbI FHUIBIMH 3€PTTEY OOBEKTICI PETiH/IE >KOHE NMPAKTHUKAIBIK MaKcaTKa KOJIaHYbIH
Heri3aeyre;

5 MHKpOOTHIK JAaKbUIIAPBIMEH 3€PTTEY JKYMBICTApJIbI icTEyre, MEKpOOTapAbl KOpIIaFaH opTa OOBEKTIJIECPIHEH OOJIiI alyFa,
COHBIMEH MHKPOOPTaHU3MACPl 3€PTTEY 1€ MUKPOCKOIMSIIBIK d/IiCTeP/Ii KOJIIaHyFa.

Heas aucuumianHbl: cHOPMUPOBATH Yy CTYJCHTOB CIIOCOOHOCTH HCIOJIB30BaTh MHKPOOPTaHHU3MBI U BHPYCHI B KadeCTBE
00BEKTa UCCIICIOBAHMUS.

B pezynomame uzyuenus oucyuniunvt cmyoenm 6yoem cnocooeu:

1 omucarh CTPYKTYPHYIO OpPTraHHM3aIMIO IPOKAPUOTHOM KIICTKH;

2 00OBSCHHUTH CIENU(UKY CTPYKTYPHI IIPOKAPUOTHOW KIICTKH;

3 000CHOBaTh MPUHLUIIBI KIACCUPUKAIINH TPOKAPUOT U BUPYCOB,;

4 000CHOBaTh HCIIOJB30BAHUE MHUKPOOPIaHU3MOB W BHPYCOB B KadyeCTBE OOBEKTOB JIJIsi HAYYHBIX HCCICIOBAHUN U
MPAKTUYECKUX LIENECH;

5 mpoBOIUTH HUCCIEAOBAHHS C MHUKPOOHBIMH KyJIbTypaMH, BBIICISATh UX M3 OOBEKTOB OKPYXKAIOIIEH Cpelbl, a TaKKe
MCTIOJIH30BATh MUKPOCKOITMYECKHE METO/IbI ITPH N3YYEHUH MUKPOOPTaHU3MOB.

Aim of discipline: to form the ability to use microorganisms and viruses as an object of research.

As a result of studying the discipline, the student will be able to:

describe the structural organization of the prokaryotic cell;

explain the specific structure of the prokaryotic cell;

substantiate the principles of classification of prokaryotes and viruses;

substantiate the use of microorganisms and viruses as objects for scientific research and practical purposes;

conduct studies with microbial cultures, isolate them from environmental objects, and use microscopic methods in the study
of microorganisms.

O~ wNPE-

[TonHiH KpICKamia Ma3MyHbI/
AHHOTAaIUA IACIATUINHEL/
Abstract of discipline

ITonnin mMingeTi. «MUKpPOOHOIOTHS KOHE BUPYCOJIOTHS» MOHI OojamaKk MaMaHAapIblH MUKPOOPTraHU3M/IEp MEH BUPYCTap.ibl
3epTTey OOBEKTICI PETIH/E NailanaHy KaOUIEeTIH KaJbIITaCThIpyFa OarbITTaIFaH.

IIon0i oxbimyoa keneci acnexminep Kapacmuipbliaodbl: MPOKAPUOTTAP KOHE BHPYCTap, OJapiblH KacHeTTepi, Taburar IeH
ajzaM TIPWIUITIHAErT peil, KilaccUPUKAlUs KaruaaTTapbl, OJIApAbIH ~ alyaHTYPJIUIri; MPOKApUOTTHIK KIETKaHbIH
YIABTPAKYPBUIBIMIIbI YHBIMBI, MUKPOOTap/IbIH 6Cyl MEH K000 epeKIIeNiKTepi.

Ha3znavyenune pucuuniunel. J(ucuumimHa «MHKpOOUOIOTHS UM BUPYCOJIOTHUS» HaIlpaBlieHa Ha (OpMHUpPOBaHUE y OYyIylIuX
CMELUAIHUCTOB CIOCOOHOCTH K MCIIOJIb30BAaHUIO MUKPOOPTaHU3MOB M BUPYCOB B KaUeCTBE 00BEKTA UCCIICAOBAHMUS.

Ipu usyuenuu oucyuniunvl 6yOym paccmompeHvl cledyroujue acnekmsl: TMPOKAPUOTHI M BHUPYCHI, UX CBOICTBa, poOjb B
MPUPOJIE U KU3HH YeJIOBeKa, MPUHLIUIBI KIacCU(UKALIMK, UX pa3HOo0Opa3ue; yIbTpacTpyKTypHast OpraHu3amus MpoKapuoTHON
KJIETKH, 0COOEHHOCTH POCTa M Pa3MHOXKEHHS MUKPOOOB.

Purpose of discipline. The discipline "Microbiology and Virology" is aimed at forming the ability of future specialists to use
microorganisms and viruses as an object of research.

In studying the discipline, the following aspects will be addressed: prokaryotes and viruses, their properties, role in nature and
human life, the principles of classification, their diversity; the ultrastructural organization of the prokaryotic cell, the features




of growth and reproduction of microbes.

Komst \ Kox \ Code GI 3211

I'enernkanbik nHkeHepus / ['enernueckas mn:kenepus / Genetic engineering

ITpepexsesutrep\upepexkusuthl | ['eneruka / I'eneruka / Genetics IToctpexsesutrep\ Kociou (enmipictik) mnpaktuka/ IIpodeccuonanbpHas
\ Prerequisites\ Mukpoouosiorus xone | [ToctpexBusutsi\ Postrequisite (IpOM3BOCTBEHHAS ) MPaKTUKa/ Professional
Bupycosorus / MUKpoOHOIOTUs U (Training) Practice
Bupycoiorust / Microbiology and KonpnanOaner reneruka / Ilpukmagnas reHetuka /
Virology Applied genetics
MouteKynanslk  OUOJOTHSI  KOHE Monekynanslk  ¢uronaronorus / MonekyasipHas
reHOIUAarHOCTHKA / dburonaronorus / Molecular phytopathology
MonekynsipHass ~ Ouosiorust U AyblIII1apyanblIbIK OMOTEXHOJIOTHACHI /
resoguarsoctuka [/ Molecular Cenbckoxo3siicTBeHHas ouoTexHosorus / Agricultural
biology and gene diagnostics biotechnology
OcCIMIIIKTEPIiH MMMYHOT€HETUKACHI /
HMmmyHoreneruka pacrennii / Plant immunogenetics
Kpenut cansl\Kpenutoi\Credits | 6 Cemectpsl/Cemectpbl/Semesters | 4

[TonHIH makcatbl/Llenpb
mucuuuaael/Aim of discipline

ITonHin MaKcaThl: CTYACHTTEPAIH TEHIIK HHXCHEPUSHBIH MOJICKYJIAIBIK-TEHETHKAIBIK OJICTepPIH IMPaKTHKaaa KOJIaHy
KaOlJIeTiH KaJIBIITACTHIPY.

11510i oKy Homudicecinde cmyoenm Kabintemmi O01a0bL:

1 reHaik MHXEHEPUSAFa HET13/IelreH TeOPHUSUIBIK ipreii OiTiMiH KepceTyre;

2 TeHAEPAiH OpHAIACYBIH XKOHE TeHETHKAIIBIK HHKCHEPHSHBIH KaruaaTTapbl MEH aMy Ke3eHAEpiH TYCIHIipyTe;

3 TeHHIH HeMmece TeHJAEp/iH XpPOMOCOMajJa OpHaJacyblH AaHBIKTayFa CTATUCTHUKAJBIK >KOHE MaTeMaTUKAJIBIK oJIICTepiH
KOJITAaHYFa;

4 mnasmupanap meH Bekropaapas! JJHK-bI knoHayFa naiiananyra;

S 9OpTYpJl OpraHuU3MIEp/iH T'eHETUKAJIbIK aKMapaTbIHBIH KYPBUIBIMIAPbl Typajibl alfaH OUNIMIEpIH »OHE TI'€HETUKAJBIK
WH)KEHEpUsl OIICTEepiH ’KaHAa arpoeHEepKICINTIK YITrUlep MeH Maiijansl KacueTTepi Oap TeHIIK MoAuduKanusiIaHFaH
OpraHu3MAepAl Kypy YIIiH KOJIJJaHyFa.

Heas aucuumianHbl: cHOPMUPOBATH Yy CTYIEHTOB CHOCOOHOCTh TPUMEHSATh Ha MPAKTHKE MOJIEKYISPHO-TEHETUYCCKHE
METO/Ibl TEHHON HHKCHEPHH.

B pesynsmame usyuenus oucyuniunsl cmyoenm 6yoem cnocooen:

JEMOHCTPHPOBATh TEOPEeTHUECKHE (yHIaMEHTAIbHBIE 3HAHKS, Ha KOTOPBIX 0a3UpyeTCsi TeHHAsT HH)KCHEPHS,

OOBSICHUTH MPUHIIUIIBI U 3TAIIbl PA3BUTUS TCHETHUECKOW WH)KEHEPUH M JIOKATH3AIlUU TeHOB,

MPUMEHSTH CTATHCTUYECKHAE ¥ MATEMAaTHYECKHAE METO/IBI ITPH XPOMOCOMHOM JIOKAIM3AIlMU IeHa WA T€HOB,;

MCIIOJIB30BAaTh TIA3MUJIbI U BeKTopa Jitst kiionupoBanus JJHK;

[IPUMEHSATH TOJTyYEeHHBIC 3HAHUS O CTPYKTYPax T€HETHYECKOW MH(OPMAIIUK Pa3HbIX OPraHU3MOB M METOJIbI TCHETHYECKOMN
WH)KCHEPUU JUIS CO3/[aHUSI HOBBIX arpONpPOMBIIIICHHBIX 00pa3li0B U FeHHO-MOAU(PHUIIMPOBAHHBIX OPraHU3MOB C IOJIC3HBIMU
CBOWCTBAMH.

ab~rwN PR




Aim of discipline: to form the ability to practice the molecular genetic methods of chromosomal and genetic engineering.

As a result of studying the discipline, the student will be able to:

demonstrate the theoretical fundamental knowledge on which genetic engineering is based,;

explain the principles and development’s stages of chromosomal engineering and gene localization;

apply statistical and mathematical methods for chromosomal localization of a gene or genes;

use plasmids and vectors used for DNA cloning;

apply the acquired knowledge about the structures of genetic information of different organisms and methods of genetic
engineering to create new agro-industrial samples and genetically modified organisms with useful properties.

g~ wdNPE-

[loHHIH KpICKaIla Ma3MYHBI/
AHHOTaMs JTIUCLIUILINHBL/
Abstract of discipline

Ionnin MiHgeTi. «['eHETHKAJIBIK WHXXCHEpUS» IIOHI OoJjaaK MaMaHAApIblH TEeHIIK-WHXEHEPIIK OJICTEepiH Kociou
KBI3METIH/IE KOJIJTaHY MYMKIHIITiH JaMbITyFa OaFbITTaIFaH.

IIon0i okbimyoa keneci acnekminep Kapacmuipbliadbl: TEHOMIBIK TaJJIayIbIH 3BOJIONHACH], TCHICPIIH XPOMOCOMAIIBIK
JOKAIM3AIMSICH;  TPO-  KOHE  DYKAPUOTTApJAbIH  TICHETHKAIBIK  aNllapaThIHBIH  KYPBUIBIMABIK-()YHKIIMOHAIIBIK
YHBIMIACTBIPBUTYBI, TEHIIEP IKCIPECCHACHIHBIH PETTENly MexaHumzepi, pekomOuHanTThl JIHK eHuipy jxoHE KJIOHAAy/IbIH
OPTYPJIL 9/icTepi MEH Taciuaepi; in Vitro myrarenesi; antuMarbiHaabl PHK keMeriMeH reHmiK 3KCIPEeCCUsIChIHBIH TaHaMasIbl
texenyi; PHK untepdepennusce.

Ha3nauenmne aucnuniausbl. JlucumruimHa «['eHeTHueckass WHXKEHEpUS» HampaBieHa Ha (OpMHUpOBaHHE Yy OyaylmIux
CMELUAIHUCTOB COCOOHOCTH K MPUMEHEHUIO METOJI0B FT€HHOM MHXEHEPUH B IPOPECCUOHATBHOMN JAEATEIIbHOCTH.

Ilpu uzyuenuu Ooucyuniunsl O6yOym paccmMompeHvl cledyloujue acnekmsl: 5BOJIOLUS T€HOMHOIO aHaju3a; XpPOMOCOMHas
JIOKAJIN3alMsl TeHOB; CTPYKTYpHO-()YHKIIMOHAJIbHAS OpraHM3allUsl FE€HETHYECKOro ammapara Ipo- U 3yKapHOT; MEXaHU3MBI
PETYIISIUH SKCIPECCUU TeHOB; pa3HOOOPa3HbIe METOIbI M MOIXO/IbI B MOJYYCHUH U KJIOHUpOBaHUU pekoMOuHaHTHBIX JTHK; in
Vitro myrarenes; n30MparelibHOE MOIaBJICHHUE IKCIIPECCHHU I'eHOB TpH oMoy antucMeicinoBoit PHK; PHK-untepdepenims.

Purpose of discipline. The discipline "Genetic engineering " is aimed at forming the ability of future specialists to apply
genetic engineering methods in their professional activities.

In studying the discipline, the following aspects will be addressed: the evolution of genomic analysis, structural and functional
organization of the genetic apparatus of pro- and eukaryotes; mechanisms of regulation of gene expression; various methods
and approaches for the production and cloning of recombinant DNA,; in vitro mutagenesis; selective suppression of gene
expression using antisense RNA; RNA interference.

Kozasr \ Kox \ Code MKG 4213

Me[ll/IIII/IHaJILIK KOHC KPUMHUHAJIUCTHKAJBIK IT'€CHETHKA / Me}II/[Il]/IHCKaﬂ U KPUMHUHAJIUCTHYECCKAA I'CHETHKA / I\/Iedical
and forensic genetics

[TpepexBe3uTTep\pepeKBU3UTHI
\ Prerequisites\

Anamaap MeH *anyapaapabsiH | [ToctpexBe3utrep\ [MoctpexBusuth\ | KociOu (eHaipicTik) mpakTuka/
aHaTOMUSCHI  JkoHe  (u3monorusicel/ | Postrequisite [TpodeccuonanbHas

Anatomust U (PU3HOJOTHS YelloBeKa U (Mpou3BOICTBEHHAS) MpaKTHKa/
XKHUBOTHBIX / Anatomy and physiology of Professional (Training) Practice

humans and animals
T'eneruka / 'eneruka / Genetics
uronorus, TUCTOJIOTUS JKOHE




am6puosorus / [{uTomorusi, rucToorus
u smbpuonorust / Cytology, histology
and embryology

Anam >KoHE JKaHyapjap aHaTOMUSCHI
MeH (Qu3HOJIOTUACH / AHATOMHS U
(Gu3HONOTHs YeNOBeKa WU IKUBOTHBIX /
Anatomy and Physiology of humans and
animals

Monexynanbik ouoorus KOHE
reHoguarHoctTuka /  MonekymnspHas
Ouosoruss W TeHoAWarHoctuka  /
Molecular biology and gene diagnostics
Hurorenetnka [/ Ilutoreneruka /
Cytogenetics

Kpenut cans\Kpeaurer\Credits

6 Cemectpbl/CemecTpbl/Semesters 7

[TonHIH makcatbl/Llennb
mucruriuabel/Aim of discipline

ITonHiH MaKcaThI: CTYICHTTEPAIH aJaMHBIH TYKbIM KyaJIalTBIH TATOJIOTUSUIAPIBIH Naiia 00IybIHIa TYKBIM KyaJIalThIH
(bakToprapIbIH peiiH Tangay KaOleTiH KalbITacThIpy, KpUMUHAINCTUKA/A Al 1abIHATBIH MOJICKYJIAJIBIK-TeHETUKAIIBIK
onicTepi KoiaHa Oy TaFIblIapblH KaIbIITACTHIPY.

115101 oKy HamuodicecinOe cmyoenm Kabinemmi 601a0bL:

1 reneTHKaNBIK aypysiapAblH MOJEKYJIAIbIK, OMOXUMUSIIBIK XKOHE LIUTOJIOTUSIIBIK HET13/1€piH TYCIHAIPYTE;

2 TYKBIMKYQJIaWTBhIH aypylapAblH TYPJIEPIH KIKTEYTE,;

3 TYKBIMKYQJIaUTBIH aypy/ap/AblH Taiiaa 00yblHa TYKBIMKYaTayIIbUTBIK (haKTOPABIH YJIeci MEH KOpIIaFaH OPTaHBIH dCep Ty
TIOPEKECIH ecenTeyre;

4 atanbIKThI, aHATBIKTHI, TybicTac JJHK-HBI aHBIKTay 91iCTEpIH KIKTEYTE;

5 OuomaTepuaniapAblH HAKThI YITUIEP] YIIiH MOJEKYIAIbIK JUArHOCTHKAIBIK CRIHAKTAPBIH THICTI 9IICIH aHBIKTAYFa.

Heap AuCHUMIMHBI: CHOPMHUPOBATH Y CTYACHTOB CIOCOOHOCTh aHAIM3UPOBATH POJIb HACIEACTBCHHBIX (AaKTOPOB B
BO3HUKHOBEHHUU TATOJOTMHM 4YelOBEKa W MPUMEHSITh MOJEKYIIPHO-TEHETUYECKUE METOMAbl, HCIONb3yeMbIMH B
KPUMHUHATACTHKE.

B pesynsmame usyuenus oucyuniunsl cmyoenm 6yoem cnocoben:

1 o0OBICHUTH MOJIEKYJSIPHBIC, ONOXUMHYECKUE U ITUTOIOTHUYECKIE OCHOBBI TCHETUUECKUX O0JIE3HEH;

2 xnaccupunupoBath HOPMBI HACTIEACTBEHHOMN MATOJNIOTHH;

3 paccunTaTh BKJIAJ HACIECICTBEHHOTO (haKTOpa M CTEIICHb BIUSHUS CPEIbl Ha MPOSIBIICHUS HACIICICTBEHHBIX OOJIC3HEH.

4 xmaccupUIMPOBATH METOABI UACHTU(DUKAIINK OTIIOBCTBA, MATEpUHCTBA, pojacTBenHoi JJHK;

5 onpenensTh MOAXOSIINN METO MOJICKYJISIPHBIX THATHOCTHYECKHUX TECTOB JUII KOHKPETHBIX 00pa3IoB OMOMAaTEPHAIIOB.

Aim of discipline: to form the ability to analyze the role of hereditary factors in the occurrence of hereditary pathologies in
humans, to master the molecular genetic methods used in forensics.




As a result of studying the discipline, the student will be able to:

1 explain the molecular, biochemical and cytological basis of genetic diseases;

2 classify the forms of hereditary pathology;

3 calculate the contribution of the hereditary factor and the degree of influence of the environment on the manifestations of
hereditary diseases;

4 classify the methods of identification of paternity, maternity, related DNA,;

5 determine the appropriate method of molecular diagnostic tests for specific samples of biomaterials.

[ToHHIH KpICKama Ma3MyHbI/
AHHOTAIHS JVCIIATUTHHBL/
Abstract of discipline

IMonnin MiHgeTi. «MeIUIMHANBIK JKOHE KPUMHUHAIMCTUKAIBIK TEHETHKAa» TIOHI TPAKTHKAJa METUIIUHAIBIK JKOHE
KPUMHHAIMCTUKAJIBIK TeHEeTHKA OUTIMIepiH KOAaHy KaOUIeTiH JaMbITyFa OaFbITTaJIFaH.

Ionoi oxpimyoa Keneci acnekminep Kapacmulpuliadbl: TEHETUKAIBIK aypylaplblH Taiaa OOJYBIHBIH MOJEKYJIANIbIK,
OMOXMMUSUIBIK JKOHE IUTOJOTHSUIBIK HETi3Zepl MEH MeXaHW3MJEpi; TYKbIMKYyallaWThlH MATOJIOTHUSHBI JHATHOCTHKAIIAY/BIH
TCHETUKAIIBIK OJICTEpl; TYKBIM KyallaWThIH aypyJap[blH KIWHUKACH JKOHE TEHETHUKACHI, OJIAPJABIH KJIaCcCU(DUKAIHSICH;
TCHICPIIH JKOHE XPOMOCOMAIIBIK MYTAMsIApAbIH TypJepi; XPOMOCOMAJBIK aybITKyJapra ceOenTi (akTopiiapbl; MEIHKO-
ICHETUKAJIBIK KEeHeC Oepy Karujanapbl >KOHE MEIUIIMHAIBIK T'CHETHKAJarbl STHKAJIBIK MAceleaepi, OpTypii OHOJorus
cayiajapbIHaarel (KOJIaHOANbl OMOXUMUS, MUKPOOHOJIOTHS, I'CHETHKA >KOHE MOJICKYJAIbIK OHOJIOTHS) COT-MEIMIIMHAIIBIK
caparnTaMachIHBIH HETI3r1 JKETICTIKTEpi; pPeTTeNIMEreH OWOomoJuMeEpIiepli aHBIKTAWTHIH 3aMaHayd OJICTEpPi; OMOJIOTHSIIBIK
MaTepHaIap/Ibl TUArHOCTUKAJAy YVIIIH MOJICKYJAJIbIK TEHETHKAJBIK MapKepiep peTiHIe OPTYpJi MHKpPO- KOHE MHUHU-
carrenutTik JIHK-HBI Komany omicTepi.

Ha3znauenue qucuuniaunbl. Juciumimia «MeauuuHCKas 1 KpUMUHAIMCTHYECKasi TEHETHKa) HarpaBieHa Ha popMUpoBaHUE
y Oyaylux CHEelHaTUCTOB CIIOCOOHOCTH K NMPUMEHEHHMIO 3HAHUM M0 MEAMIMHCKOW M KPUMHHAJIMCTHYECKOW TeHEeTHKEe Ha
MPaKTHKE.

Ipu uzyyenuu oucyunaunvl 6y0ym paccmompensl ciedyioujue adcneknmol. MOJIEKYISIpHbIE, OMOXUMHUYECKUE U LIUTOJIOTUYECKUE
OCHOBBI M MEXaHH3Mbl BO3HHUKHOBEHMsI T'€HETHUECKUX OO0JIe3HEH; IeHeTHYEeCKHE METOJIbl JAMAarHOCTHKH HacleJICTBEHHOMN
MATOJIOTUH; KJIMHUKA U T€HETHKa HACJIECTBEHHBIX O0Je3HEH, nx KiaccuduKaius; TUIbI TEHHbIX U XPOMOCOMHBIX MYTAallUH;
(hakTOpbl BO3HUKHOBEHHSI XPOMOCOMHBIX HApPYIICHUI; MPUHIMIBI MEAUKO-TEHETUYECKOTO KOHCYJIBTUPOBAHUSI U STHYECKHE
po0GJIeMbl B MEAUIIMHCKOW M€HETUKE, OCHOBHBIE JOCTHMKEHUS PA3JIMYHBIX HalpaBiIeHUM Ouosioruu (MpuKiIagHas OMOXUMUS,
MHUKpPOOHMOJIOTHS, T€HETUKAa W MOJIEKYJsipHas OuoJjorus) B CyAeOHO-MEIMIIMHCKOM SKCIEepPTH3€; COBPEMEHHBIE METO[IbI
OoOHapyKeHMsI HEperyJspHbIX OHOMOJIMMEpPOB; NMPUMEHEHHE pa3IMYHbIX MUKpo- M MuHHcarernmuTHoW JIHK B kaudecte
MOJICKYJISIPHO-TEHETHYECKIX MapKEPOB AUATHOCTUKH OMOIOTHYECKUX MAaTEPHUAIIOB.

Purpose of discipline. The discipline "Medical and forensic genetics™ is aimed at forming the ability of future specialists to
apply knowledge of medical and forensic genetics in practice.

In studying the discipline, the following aspects will be addressed: molecular, biochemical and cytological bases and
mechanisms of the occurrence of genetic diseases; genetic methods for the diagnosis of hereditary pathology; clinic and
genetics of hereditary diseases, their classification; types of gene and chromosomal mutations; factors of chromosomal
abnormalities; principles of genetic counseling and ethical issues in medical genetics, the main achievements of various
biological areas (Applied Biochemistry, Microbiology, Genetics and Molecular Biology) in forensic medical examination;




modern methods for detecting irregular biopolymers; the use of various micro- and minisatellite DNA as molecular-genetic
markers for the diagnosis of biological materials.

BA3AJBIK IOHJIEP (BIT) / BA3OBBIE JUCLUAILIUHBI (BJI) / CORE DISCIPLINES(CD)

TAHIAY KOMIIOHEHTI/ KOMIIOHEHT I10 BBIBOPY/ ELECTIVE COMPONENT

Kopst \ Kox \ Code Mut 3215

Myrarene3 / Myrarene3 / Mutagenesis

[MpepexBesutrep\npepekBu3uthl\ | ['eneruka / ['eneruka / Genetics [MocTpexBe3utrep\ OpomtonusiblK  Teopust / Teopus 3Bomoruu /
Prerequisites\ IMoctpexBusuTei\ Postrequisite Evolution theory
Heiipoouosnorust / Heiipoouonorust /
Neurobiology
Kpenut canbl\Kpenuter\Credits | 6 Cemectpsl/Cemectpbr/Semesters | 5

[ToHHIH Makcatbl/Llens
muctuminHel/Aim of discipline

[MonHiH MaKcaThI: CTYICHTTEP/IiH MyTareHIiK (GakTopiap bl CUITaTTay JKOHE OJIap TybIHAaFaH OY3bUIbICTAP.IbI OaFaiay
KaOiIeTTepiH KaJBITaCTHIPY.

115101 0Ky HomuoicecinOe cmyoenm Kabitemmi 601a0bl:

1 wMyrareHe3aiH opTYp:Il TEOPUSIIAPBIH KIKTCYTE;

2 MYTalMsUIBIK MPOIECTIH TCOPHUSIIBIK KOHE TOHKIPUOETIK HET131epiH TYCIHIIPYTE;

3 TeopHusIIbIK OLTIMII Tya OITKEH aKayjap MEH TYKbIM KyaJlayIIbLIbIK aypyJap/bl Tajlaayaa KoJagaHyra;

4 MakpoMoJieKyJaiap, KISTKallap *OHE OpPraHu3M JACHICHIICPIHJC MYTallMsSHbI aHBIKTAyFa apHaJIFaH MHKPOOHMOJIOTHSUIBIK,
[IATOTCHETUKAJIBIK JKOHE MOJIEKYJIAJIBIK 9IICTEPAl KOJIJIaHYFa;

5 CeNneKUUsIBIK MPAKTUKAla MYTaIMSJIBIK MPOLIECTIH KaFUAaIapbliH KOJIJaHyFa.

Heab AuCHMIUIMHBI: CPOPMHUPOBATH Yy CTYAECHTOB CIIOCOOHOCTH OIMCBHIBaTh MyTareHHble (akTOpbl M OLEHMBATh
WHIYIHPYEMbIe IMH THITB HAPYIICHUH.

B pezynomame uzyyenus oucyuniunsl cmyoenm oyoem cnocooen:

1 xmaccupuuMpoBaTh pa3IMYHbIE TEOPUN MYTAIIHN;

2 O0O0BACHUTH TEOPETUUYECKHE U IKCIIEPUMEHTAIbHBIE OCHOBBI MYTALIMOHHOTO MTPOLIECCa;

3 HCMOJIBb30BaTh TEOPETHUECKUE 3HAHUS MPU aHAIHM3€ BPOKACHHBIX MTOPOKOB U HACJIEACTBEHHBIX MATOJIOTHIA;

4 TpUMEHSTHh Ha NMPAKTUKE MUKPOOHMOIOTUYECKHE, IIUTOTCHETHYECKIE W MOJICKYJISIPHBIE METO/bI ONMpEeaeNieHIs] MyTalluid Ha
YPOBHE MaKpOMOJIEKYJI, KIETKH U OPraHu3Ma;

5 wWcrmosnp30BaTh MPHHIMIIEI MYTAIIHOHHOTO TPOIIECca B CEIEKIIMOHHON MPaKTHKE.

Aim of discipline: to form the ability to describe mutagenic factors and evaluate the types of disturbances induced by them.

As a result of studying the discipline, the student will be able to:

1 classify various theories of mutagenesis;

2 explain the theoretical and experimental basis of the mutational process;

3 use theoretical knowledge in the analysis of birth defects and hereditary changes;

4 use microbiological, cytogenetic and molecular methods for determining mutation at the level of macromolecules, cells and




the organism;
1 use the principles of the mutation process in breeding practice

[Tonnig  kpickama Ma3myHbl/ | [IonHiH mingeri. «Myrtarenes3» moHi1 OoJjamak MamMaHAAPbIH KOCIOM KBI3METTIHJAE MyTareHe3 MEXaHH3MIEPiH MEHIrepy
AHHOTanus JTUCIUIUTAHBL | KaOUIETIH KalbITaCThIPyFa OarbITTANIFaH.
Abstract of discipline 115101 oxbimyoa Keneci acnekminep Kapacmulpvliadvl: MyTareHe3 IiH Ka3ipri 3aMaHFbl TEOPHUSIapbl; MyTareHe3IiH TCOPHUSIIBIK
KOHE TOKIPUOEINIK Heri3aepi; MyTallUsUIapAblH HETI3r TypJepi; opTypil MyTalusIapIblH ITUTOTCHETUKAIBIK, OMOXUMUSIIBIK
JKOHE MOJIEKYJIAJIBIK KOpIHICTepl; TepaTOJOTHSUIBIK aKaylaplbl KOHE CIOHTAHAbl TYKbIM KyalalThlH e3repicTepAl Tanuay
o/icTepi; aypUIIIApyallbUIbIK OHIMCPIHIH CalachbiH apTTHIPY YIIiH CEJIEKIUSAIBIK MPAKTUKaIa MYTAIMSUIBIK YIEPICTI KOIIaHy
KaFuJaTTaphl.
Ha3navenue aucuumiuebl. Jucuumomaa «MyrtareHe3» HampapieHa Ha (opmupoBaHue y OyAylIMX CIEIHUATNCTOB
CIIOCOOHOCTH K MPUMEHEHUIO 3HaHUHU B 00JacTU MyTareHes3a B MpoQeCcCHOHATbHON ACSITENbHOCTH.
Ipu uzyuenuu oucyuniunvl OYOym paccmompensl ciedyioujue acnekmsl: COBPEMEHHBIE TEOPUU MYTAIHii; TEOPETHUECKUE U
SKCIIEPUMEHTANIbHBIE OCHOBBI MyTareHe3a; OCHOBHBIC TUIIBI MYTallMil; IUTOreHETUYECKOe, OMOXUMUYECKOE U MOJIEKYISpHOE
MPOSIBJICHUE PA3JUYHBIX THIIOB MYTAIlMid; METOJbI aHaJIW3a TEPATOJOTHYECCKHX YPOJCTB M CIIOHTAHHBIX HACIICIICTBEHHBIX
M3MEHEHUH; TPUHIIUIIBI HCIIOJIb30BAHUS MYTAlIMOHHOTO MPOIlecca B CENEKIIMOHHOM MPAKTUKE.
Purpose of discipline. The discipline "Mutagenesis" is aimed at forming the ability of future specialists to
In studying the discipline, the following aspects will be addressed: modern theories of mutagenesis; theoretical and
experimental bases of mutagenesis; the basic types of mutations; cytogenetic, biochemical and molecular manifestation of
various types of mutations; methods for analyzing teratological malformations and spontaneous hereditary changes; principles
of handling the mutational process in breeding practice.
Konst \ Kox \ Code TE 3216 IBoJonusibIK Teopusi / Teopus 3Bosonnu / Evolution theory
[TpepexBesutrep\pepekBU3uTHI\ | OciMaikTep MeH kaHyapiapabiH | [locTpexBe3uttep\ Mamannbik OoiibiHIa TIOHAEP./ JMCIUIUITUHEI O
Prerequisites\ OHMoaITyaHTYpPJILIIT /| TloctpexBu3uTHI\ POStrequisite criermanbHOcTH /Disciplines in the speciality
buopazHooOpa3ue  pacreHuit  u
*uBOTHBIX / Biodiversity of plants
and animals
I'eneruka / 'eneruka / Genetics
Myrtarenes / Myrtarenes /
Mutagenesis
Kpenur cansl\Kpenuter\Credits | 6 Cemectpsl/Cemectpbr/Semesters | 6
[TonHIH makcatel/Llens | [IonHiH MaKcaThl: cTyaeHTTepaiH XKep OeTiHAe TIPIIIIKTIH IBOJIOUHUSIIBIK 3aHIbUIBIKTAphl TYPaJibl TYCIHIKTEPIH
mucuutuiHbel/Aim of discipline | KaJIbIITACTHIPY.

115101 oKy HomudicecinOe cmydenm Kabinemmi 60aaovl:

1 Kepaeri TipiIiiiK 3BOJTIOUUACHIHBIH YIEPICTEPiH CUIIATTAYFa;

2 SBOJIONMSUIBIK YAEPiCTEPiliH (aKTOpIapbl, MEXaHU3MIEPi )KOHE 3aH IBUTBIKTAPHI TYpaJIbl OLTIMIII JKYHere KelTipyre;

3 MHKpPO- KOHE MaKpOIBOJIONHUS JEHTeHIHIEerl Tipl OPraHU3MAEPAIH SBOIIOIUSICH Typaibl (aKTUIEp/li )KOHE MAIIMETTEpP Il




TaJIayFa.
4 SBOJIONUSHBIH CHHTE3/IIK TCOPHCHIHBIH HET13T1 epeKeNepiH TYCIHYTE,
5 HaKThl OMOJOTHSIIBIK JCPEKTEPl KOHE KYOBUIBICTAP IbI TAIAAYAA DBOJIOIISUIBIK TOCUIIEP/l KOJIaHyFa.

Heap AucuMmIMHBbI: CHOPMUPOBATH Y CTYACHTOB IIEJIOCTHOE CHUCTEMHOE MPEICTaBICHHE O 3aKOHOMEPHOCTSX HBOJIIOIHU
JKHBOTO Ha 3eMJIe.

B pesynomame uzyuenus oucyuniunsvl cmyoenm Oyoem cnocooen.

OTHMCaTh TPOIIECC ABOTIOIIMN KUBOTO Ha 3eMIIE;

CUCTEeMATHU3UPOBATh 3HAHUSI 00 OCHOBHBIX ()aKTOPaX, MEXaHU3MaX U 3aKOHOMEPHOCTSIX IBOIIOIIMOHHBIX TPOIECCOB;
aHAJIM3UPOBATh (DAKTHI U JaHHBIC 00 IBOJIIOIMH JKUBBIX OPraHU3MOB Ha YPOBHE MHKPO- U MAKPOIOJTFOIHH.

MOHUMATh OCHOBHBIE MOJIOKEHUS CUHTETUYECKOW TEOPUH SBOJIIOLINN;

HCITOJIH30BATh ABOJIFOIIMOHHBIN ITOXO0]] IPH aHAJIN3€ KOHKPETHBIX OMOJIOTHYECKUX (DAKTOB U SIBJICHUH.

O~ wNPE

Aim of discipline: to form a holistic system concept about the evolution laws of the living on the Earth.
As a result of studying the discipline, the student will be able to:

1 describe the process of evolution of the living on Earth;

2 systematize knowledge about the main factors, mechanisms and laws of evolutionary processes;

3 analyze facts and data on the evolution of living organisms at the level of micro- and macro-evolution;
4 understand the main points of the synthetic theory of evolution;

5 use the evolutionary approach in the analysis of specific biological facts and phenomena.

[ToHHIH KpICKaIla Ma3MYHBI/
AHHOTAaIUA MACIUATLINHEL/
Abstract of discipline

IMonnin MiHgeTi. «OBOMIONMSIIBIK TEOPHUsS» IOHI OOJaIaK MaMaHAAPIbIH Tipl OPraHU3MICPIH IBOJIOIUSIBIK YACPICiHIH
HET13T'1 TYHHETaHbIM/IBIK YFBIMJIAPbIH TOYEJICI3 ChIHU OJIay oHE TYCIHY KaOlIeTiH KaJIbINTacThIpyFa OaFbITTaIFaH.

1l510i oxbimyoa Keneci acnexminep Kapacmulpvbliaovl. SBONIONMSIIBIK HISSIApABbIH TMaia Ooly TapuXbl KOHE IaMYHI,
OBOJTIOIMSIHBIH, CHUHTE3/IIK TCOPHUSCHIHBIH €pexkeliepi; DBOJIONUSHBIH TEHETHUKAIBIK, OHTOTCHETHKAIBIK XOHE 3KOJOTHSIIBIK
Heriznepi; JKep OeTiHaeri TipiHIH 3BOJIIOLUSACHIHBIH MEXaHU3MJIEpl XKOHE 3aHJIbUIBIKTAPhI, KapanailbiM (akTopiapbl; MUKPO-
JKOHE MAaKPOAIBOJIIONMSUIBIK TPOILECTEP/IiH ceOenTepi XKOHE MeXaHW3MIEpi; MyIIelep MEH (QYHKIHUIAD 3BOJIOIUSCHI,
duoeHore31i  JKOHE JBONIOLHUAIBIK MPOILECTEPiH OarpITTany ceOenrtepi; SBOJIONUS TEOPHUSICHIHBIH JAYHUEKY3LIIK
KO3KKapacThIPy MAaHBI3IBUTBIFbI, YBOJIFOIHS TCOPUSCHIH CHIHFA JTYBI;, aJAMHBIH YBOJIIOIHSICHI.

Ha3nauenue qucuunimubl. J{ucuuminbaa «Teopust 5BOMOLUNY HampaBieHa Ha (GOpMHUpPOBaHUE y OyIyIIUX CIEHUATUCTOB
CIIOCOOHOCTH K HE3aBUCUMOMY KPUTHUYECKOMY MBIIUIEHUIO M TOHUMAHHUIO KIIOUEBbIX MHPOBO33PEHUYECKUX MOHATUMN
HBOJIFOLIMOHHOTO MTPOLIECCA )KUBBIX OPraHU3MOB.

Ilpu  uzyuenuu Oucyuniunol 0yOym paccmompenvl credylowjue dacnekmvl. WCTOPUS BO3HUKHOBEHHS U Pa3BUTHS
ABOJIFOLIMOHHBIX MWJIEH; CHHTETHUYECKas TEOpHUs HBOJIOLNU; T'€HETUYECKUE, OHTOICHETHYECKHME M HKOJIOTMUECKHE OCHOBBI
SBOJIIOIMH; dJIeMEHTapHble (PaKTOPhI, MEXaHU3MbI U 3aKOHOMEPHOCTH 3BOJIOLUH JKUBOT0; TPUYUHBI U MEXaHU3MBI MUKPO- U
MaKpOABOJIIOIMOHHBIX TPOLIECCOB; 3BOJIONMA OPraHOB M (PYHKIMH; (UIONEHOreHe3 W MPUYUHBI HAMpPaBICHHOCTH
SBOJIIOIIMOHHOTO TMPOIIECcca; MUPOBO3PEHUYECKOE 3HAYEHUE TEOPHUU SBOJIIOLMH; KPUTUKA SBOJIIOLIMOHHOW TEOPUU; SBOJIOLHS
4eJI0BEKA.

Purpose of discipline. The discipline "Evolution theory"” is aimed at forming the ability of future specialists to independent




critical thinking and understanding of key worldview concepts of the evolutionary process of living organisms on Earth.

In studying the discipline, the following aspects will be addressed: the history of the emergence and development of
evolutionary ideas; genetic, ontogenetic and ecological bases of evolution; elementary factors, mechanisms and patterns of
evolution of living, causes and mechanisms of micro- and macroevolutionary processes; evolution of organs and
functions;philocoenogenesis and the causes for the direction of the evolutionary process; criticism of evolutionary theory; the
world-view value of the theory of evolution, human evolution.

Konst \ Kox \ Code Nei 3217

Heiipoouosiorusi / Heiipoouosaorus / Neurobiology

[TpepekBe3uTTep\pepeKBU3UTHI\
Prerequisites\

Anam xoHe kaHyapiap anaroMmuscel | [TocTpekBe3utTep\ Mamanapik OolbIHIIA TIoHAEp./ JIMCIUTUTMHEL 110
MeH ¢usnosoruscel /| Anaromus u | IToctpexkBusuthi\ Postrequisite cnenuansaoctu /Disciplines in the speciality
(bU3KOJIOTHS YeIOBEKA U JKUBOTHBIX /
Anatomy and Physiology of humans
and animals

Myrarenes / Myrtarenes /
Mutagenesis

Kpenut cans\Kpeaurer\Credits

6 Cemectpbl/Cemectpsl/Semesters | 6

[TonHIH Makcatbl/Llenb
mucuuuaael/Aim of discipline

ITonHiH MaKcaThI: CTYIEHTTEP/IH KYHKE KyHeciHIH (yHKIMOHAIIBIK YHBIMAACTHIPBUTYBI TYpaJIbl XKYHem OlniMaepin
Kepcere 011y KabileTiH KaJIbIITacThIPY.

115101 oKy Homudicecinoe cmyodenm Kabiiemmi 601a0vl:

1 oxyiike >KYHeCiHIH KYpbUIBICH, KbI3METI, JaMybl, T€HETHKAChl, OMOXUMHUSCHI, (PUIUOJIOTUACHI KOHE MATOJOTHUSICHIH
3epTTEHTIH FHUIBIM PETIHJIE HEHPOOUOIOTHS Typasbl OLTIMIIEPIH KOPCETYTE;

2 anmamMHBIH (U3HOJOTHSUIBIK (DYHKIUSUIAPBIH PETTEYAET! JKOHE KAaJbIIIThl MEH MATOJOTHSIIBIK JKaFnaiiapia OpraHUu3MHBIH
pe3epBTIK MYMKIHJIKTEPIH MaKcaTThl 0acKapy1aFbl )KOFaphl )KYHKe KbI3METIHIH peJliH TallayFa,

3 aJaMHBIH )KOFaphl KYHKe KbI3METiHIH €peKIIeTiKTepiH TYCIHAIpYTe;

4 KO3FBIII TIHAEPAIH, OPTAIBIK KYHKE )KYHECIHIH KbI3MET €TY 3aH/IbUIBIKTAPbIH TAJIJIayFa;

5 akmaparThl 6epy MEH CaKTay/blH KJIETKAJIBIK XKOHE MOJIEKYJIaJbIK MPOLECTePiHIH MEXaHU3M/IEPIH TajllayFa.

Heab aucuMmiuHbl: ¢hOPMUPOBATH Y CTYACHTOB CIIOCOOHOCTH JIEMOHCTPHUPOBATh CUCTEMHBIC 3HAHUS O (PYHKIIMOHAIBHOU
OpTraHHU3aIi HEPBHOU CUCTEMBI.

B pezynvmame uzyuenus oucyuniunsvt cmyoenm 6yoem cnocobeu.:

1 neMoHCTpUpOBaTH 3HAHUS HEUPOOUMONOTHM KaK HAyKH, HW3YYalolled YCTPOHCTBO, (YHKIIMOHHPOBAHHE, DPa3BUTHE,
TeHETHKY, OMOXMMHIO, (PH3UOJIOTHIO U TIATOJIOTHIO HEPBHOM CHCTEMEI;

2 aHANM3WPOBATh POJb BBHICIICH HEPBHOW MAEATEIHLHOCTH B PETYISIUU (PU3MOTOTUYECKUMH (YHKIUSMHU 4YelOBEKa H
IeJICHAIIPABJIICHHOTO YITPABJICHUS PE3EPBHBIMU BO3MOXKHOCTSIMH OPraHU3Ma B YCIOBUSX HOPMBI M ITATOJIOTHH;

3 0OBACHATH OCOOCHHOCTH BBICIICH HEPBHOU ACSITENLHOCTH YEIIOBEKA;

4 aHAIM3UPOBATH 3aKOHOMEPHOCTH (HYHKITMOHHPOBAHKS BO3OYIUMBIX TKAaHEH, IICHTPATbHOW HEPBHON CHCTEMBI;

5 aHanmM3MpPOBaATh MEXAHU3MBI KJIIETOUHBIX U MOJIEKYJIIPHBIX MPOIECCOB MEpeIayr U 3alIOMUHAHUS HHPOPMAIIHH

Aim of discipline: to form the ability to demonstrate systemic knowledge about the functional organization of the nervous




system

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge of neurobiology as a science that studies the structure, functioning, development, genetics,
biochemistry, physiology and pathology of the nervous system;

2 analyze the role of higher nervous activity in the regulation of the physiological functions of a person and in the purposeful
management of the body's reserve capabilities under normal and pathological conditions;

3 explain the features of higher nervous activity of human;

4 analyze patterns of functioning of excitable tissues, the central nervous system;

5 analyze the mechanisms of cellular and molecular processes of information transfer and storage

[ToHHIH KpICKama Ma3MYHBI/
AHHOTAIHS JMCHIUTUTHHBL/
Abstract of discipline

IMonnin mingeri. «HefipoOuonorus» moHiI Oojamak MaMaHAapAa OpPTANbIK KYHKe OKYHeciHIH (yHKIMOHAJIbI
YUBIMIACTBIPBUTYBI, KYHKE KYHeCiHIeri akKmapaTThlH OepilyiHIH HEUPOHIBIK MEXaHM3MJEpl KOHE MM KbI3METIH Kyieni
YUBIMIACTBIPY KaFUATTaphl TYpaIbl )KYWem OLmiMaepi KaablTacThIpyFa OarbITTaFaH.

115101 oxbimyoa keneci acnekminep Kapacmulpvliaowvl: KYWKE YIIMACBIHBIH KYPBUIBICHI MEH KBI3METTEPi; OPTAJIbIK >KYHKE
JKYHecl KbI3METiHIH HETi3ri YFBIMAApbl MEH NPUHIMIITEPi; CHHAINCTApPAarbl aKMapaTThl TachIMalay MeEXaHU3MI; KYHKe-
OYIIIBIKET CHHAICHI; JJICKTPIIK JKOHE XHMMHUSUIBIK CHHAICTap, OJIAPJABIH KYPBUIBICBI MEH KbI3MET €Ty epeKIIeTKTepi,
HEHPOTPAHCMUTTEPIIEP; OPTAIBIK KYWKE KYHECIHIH (PU3NOIIOTHS dMIICTEPi; KYIBIHHBIH MOP(HOPYHKITMOHAIBIK CHITATTAMAChI;
MUABIH MOP(HOGYHKIIMOHATABIK CUTIaTTamMalapbl; MU OaraHachl; TeseHledanoH — KyWKe >KyHeciHiH MHTEerpaTUBTI Kyieci;
JTUMOUSUTBIK JKYH€e, PETHUKYIISIPIBIK (hOpMAITHSL.

Haznauenue nucuumumubl. JucnumiuHa «HelipoOuonorus» HampaBieHa Ha (GOpMHpOBaHHE y OYAYIIMX CHELHaTUCTOB
CUCTEMHBIX 3HAaHUN O (PYHKIMOHAJHHOM OpraHu3alliy LIEHTPaJIbHOM HEPBHOM CHUCTEMBbl, HEHPOHHBIX MEXaHU3Max Mepeaadu
UH(pOpPMalLMU B HEPBHOM CUCTEME U MPUHIIMIIAX CUCTEMHON OpraHu3aluy GpyHKIUI Mo3ra.

Ilpu uzyuenuu oucyuniunvl 6y0ym paccmompenvl ciedyloujue acnekmyl. CTPOCHUE U (YHKIUU HEPBHOM TKaHW; OCHOBHBIE
HOHATHUS U MIPUHLUIIBI AEATEIBHOCTHU LIEHTPAJIbHON HEPBHOW CHCTEMBbI; MEXaHU3M Mepeiaud HH(POpMallUi B CHHAIICaX; HEPBHO
MBIILIEYHBIN CHHAIC; 3JIEKTPUYECKUE W XHUMHUYECKHE CHHAIChl, OCOOEHHOCTM WX CTPYKTYpbl U (PYHKIIMOHUPOBAHUS,
MeIUaToOpbl; METOAB! (U3MOJIOTHUHM ILEHTPAJIbHONH HEpBHOW CUCTEMbI; MOP(PO(YHKIMOHAIbHAS XapaKTEPUCTUKA CIHUHHOTO
Mo3ra; MOpQo(]yHKIIMOHAIbHAS XapaKTEPUCTHKA FOJIOBHOTO MO3ra; CTBOJI MO3Ta; KOHEUHBIH MO3T - HHTErpaTUBHAs CHUCTEMa
HEPBHOM CHUCTEMBI; TMMONYECKasi CUCTEMa, PETUKYJIsIpHas (hopMarusl.

Purpose of discipline. The discipline "Neurobiology" is aimed at the formation of systemic knowledge in future specialists
about the functional organization of the central nervous system, the neural mechanisms of information transmission in the
nervous system and the principles of the systemic organization of brain functions.

In studying the discipline, the following aspects will be addressed: the structure and functions of the nervous tissue; basic
concepts and principles of activity of the central nervous system; the mechanism of information transfer in synapses;
neuromuscular synapse; electrical and chemical synapses, features of their structure and functioning, neurotransmitters;
methods of physiology of the central nervous system; morphofunctional characteristics of the spinal cord; morphofunctional
characteristics of the brain; brain stem; telencephalon - integrative system of the nervous system; limbic system, reticular
formation.




Kogs \ Kox \ Code Gen 3215

I'enorokcukonorusi/ 'enorokcukonorust / Genotoxicology

[pepexBe3nTTep\IPepeKBU3UTHI\
Prerequisites\

DBOMIOUMSIBIK ~ reHeTuka [ DBOIIONMOHHAS
reneruka / Evolutionary genetics

WUmmynomnorust/ Ummynosnorus / Immunology
MamannbIK OoiibiHIIA TIOHAEP./ JMCIUIITUHBI IO

cnenuanbaoctu /Disciplines in the speciality

I'enetuka / I'enetrka / Genetics [Moctpexse3utrep\
IMocrpexBusuTei\ Postrequisite

Kpenut cansr\Kpeautoer\Credits

6 Cemectprl/CemecTpbr/Semesters | 5

[Tonniy makcatel/Llens
mucnutumael/Aim of discipline

IToHHiH MaKcaThI: CTYIEHTTEP/IIH TeHOTOKCUKAHTTAP IBIH 9CEP €TYiHIH MOJICKYIAJIBIK MEXaHU3MIEPiH )KOHE OPraHU3MHIH
T€HOTOKCUH/IBIK (haKTOPJIAPBIH dCcepiHe TOIMIUIITIH apTThIPY XKOJJAPbIH Oarayiay KaOlIeTiH KaJbIITacThIPy.

115101 oKy Homudicecinoe cmyodenm Kabinemmi 601a0vl.

1 Tipi opraHu3MaEp/ie IKOTOKCUKAHTTAP/IbIH HY, 0611y, 63repy JKOJIAPhIH TajIayFa,

2 TYKBIM KyaJalTBIH ©3TepicTepIiH MEXaHU3MIEPiH TYCIHAIpYTE;

3 OuoTara aHTPOMOTEH/IIK 9CEPiHIH TeHEeTUKAJBIK CalIapblH OOHKAYFa;

4 KieTka, OpraHU3M JCHIeHiHe TeHOTOKCUKAHTTApIaH KOPFay/IbIH caiiMa-cail oiCTepiH KOJIIaHyFa,

5 T'CHOTOKCHKAHTTapbIH CeOCTITEPiH )KOHE dcep €Ty CallJIapbIH TallayFa.

Heap aucHMMIMHBI: c)OPMHPOBATH y CTYACHTOB CIIOCOOHOCTh OIICHMBATh MOJICKYJISPHBICE MEXaHW3MBbI JICHCTBUS
TFCHOTOKCUKAHTOB U CIIOCOOBI MOBBIIICHHUS YCTOMYMBOCTH OpPraHU3Ma K BO3JCHCTBUIO TEHOTOKCHUECKUX (DaKTOPOB.

B pesynomame uzyuenus oucyuniunsvt cmyoenm Oyoem cnocooen.

1 aHanM3MpOBaTh MYTH MMOCTYILICHUS, PACIIpEIeIICHI, TPeoOPa30BaHUs IKOTOKCUKAHTOB B KHBBIX OPraHU3MaX;

2 O0OBSACHATH MEXaHW3MbBI BOSHUKHOBEHUS HACIICACTBCHHBIX N3MCHECHUI;

3 MPOTHO3UPOBATH TEHETUYECKHE MMOCIEICTBUS AHTPOIIOTEHHOTO BO3ICHCTBHS HAa OHOTY;

4 HCIIOJIB30BATh AJICKBATHBIC METOIbI 3AIIUTHI OPraHU3Ma OT TEHOTOKCUKAHTOB HAa YPOBHE KJIICTKH, OPTaHU3MA;

5 AHAJIIM3UPOBATH IMPUYIHUHBI U TIOCJICACTBUSA JIEHCTBHUS T€HOTOKCUKAHTOB.

Aim of discipline: to form the ability to evaluate the molecular mechanisms of action of genotoxicants and ways to increase
the body's resistance to the effects of genotoxic factors.

As a result of studying the discipline, the student will be able to:

1 analyze the route of entry, distribution, conversion of ecotoxicants in living organisms;

2 explain the mechanisms of hereditary changes,

3 predict the genetic consequences of human impacts on biota;

4 use adequate methods of protecting the body against genotoxicants at the level of the cell, the body;

5 analyze the causes and effects of genotoxicants.

[ToHHiH KpICKaIla Ma3MYHBI/
AHHOTaIUs TUCIUTLTAHBL/
Abstract of discipline

ITonnin mingeri. «['€HOTOKCHKOJIOTHS» IIOHI TE€HOTOKCHKAHTTAp/blH OpPraHU3MI€ dcepl Typajibl >KajIbl Ke3KapacTbl
KaJIBIITACTBIPYFa KOHE KOFaMJIbIK JIeHCAYJIBIKKA BIKTUMAJ cajjapiapsl Typajbsl Oi1iM Oepyre OarbITTalFaH.

115101 oxbimyoa keneci achekminep Kapacmulpbliaobl: TEHETUKAIBIK TOKCUKOJIOTHSIHBIH Moceselnepl; Tipl OpraHu3Maep MeH
KOpLIaFaH oOpTaFa 3USH KENTIPETIH SKOJOTUSJIBIK (aKTOpiapAblH ©3apa OpEKETTECYiHIH Kallbl 3aHIbUIBIKTApHI;
TeHOTOKCUKAJBIK (hakTopsiap OOMbBIHINA KOpIIaFaH OPTaHbIH AHTPOIIOTE€HIIK JIACTAHYBIHBIH BIKTUMAaJ KO3J1epl; OpraHu3Maepre




TEHOTOKCHHABIK (DaKTOpIapIblH dcep €Ty MeXaHHM3M[epi; KOpIIaraH OpTaja T€HOTOKCHHABIK (hakTopiapabl aHBIKTayFa
apHaJIFaH ChIHAK XYHesepi; opraHu3m/ii TeHOTOKCHHIIBIK (paKTopiaapaaH Kopray TacuiIepi.

Ha3nauyenue qucuunianHbl. JJuciumniraa «"€HOTOKCHKOJIOTHS» HaNpaBieHa Ha GOPMHUPOBAaHUE IEIOCTHOTO MPEICTABICHUS
0 JICHCTBUYU T'€HOTOKCUKAHTOB HA OPTaHU3M U BO3MOKHBIX MOCIEACTBUSX AJISI 3I0POBbsI HACEIICHUS.

Ilpu uzywenuu oucyuniunvl OyOym paccmompensl cledyiouue acnekmol. TMPOOIEMbl T€HETUYECKON TOKCHUKOJOTHUH;, OOIIHe
3aKOHOMEPHOCTH B3aMMOJICHCTBHS JKUBBIX OPTaHU3MOB U AKOJIOTHUECKU OTMACHBIX (PAKTOPOB CpeIbl OOMTAHUS, BO3MOYKHBIC
UCTOYHUKHA AHTPOIOTEHHOTO 3arpsi3HEHUS OKPYXKAIOIMIEH cpelbl TeHOTOKCHYECKHMMH (DaKTOpaMH;,; MEXaHHM3MbI JICHCTBHS
TeHOTOKCHYECKMX (DAKTOPOB HA OPraHU3MBI; TECT-CUCTEMBI ISl BBISIBICHUS T€HOTOKCHYECKHX (DAKTOPOB B OKpYyKaroIIen
cpezie; crocoObl 3alIUTHl OpraHU3Ma OT TCHOTOKCHYECKUX (aKTOpoB.

Purpose of discipline. The discipline "Genotoxicology " is aimed at forming a holistic view of the effects of genotoxicants on
the body, and the possible consequences for public health.

In studying the discipline, the following aspects will be addressed: problems of genetic toxicology; general patterns of
interaction between living organisms and environmentally hazardous environmental factors; possible sources of anthropogenic
environmental pollution by genotoxic factors; mechanisms of action of genotoxic factors on organisms; test systems for the
detection of genotoxic factors in the environment; ways to protect the body from genotoxic factors.

Komsr \ Kox \ Code EG 3216

IBOMIOIMSUIBIK reHeTHKa / DBosionnonHasi reHeruka / Evolutionary genetics

ITpepexBe3uTTep\IpepeKBU3UTHI\
Prerequisites\

OciMaikTep MeH kaHyapiapiasiH | [TocTpekBe3uTTep\ MawmaHaplK OolbIHIIA TIoHAEpP./ JUCIUIUIMHBL IO
OMoaTyaHTYpIILIIT] /| IloctpexBu3uThI\ Postrequisite criermanbHocTy /Disciplines in the speciality
buopasznooOpa3ue  pacteHuid U
*uBOTHBIX / Biodiversity of plants
and animals

I'enetuka / ['enetnka / Genetics
['eHoTOKCHKOMOTHS/
['eHoTOKCHKOIOTHS /
Genotoxicology

Kpenut cansl\Kpenutor\Credits

6 Cemectpbr/Cemectprl/Semesters | 6

[ToHHIH Makcatbl/Llenb
mucrumirHel/Aim of discipline

IToHHiH MaKcaThI: CTYIEHTTEP/IH FHUIBIMU KOHE KOJAaHOabl KbI3METTE MaijalaHy YIIiH TYKbIM KyaJalThIH MaTepHaablH
HBOJIIOLIMSCHI TYpaJibl OLTIMIEPIH KepceTe Oy KaOlIeTiH KaJIbIITACThIPY.

115101 oKy Homudicecinoe cmyodenm Kabinemmi 601a0vl.

1 TyKpIM KyaJalThIH MaTepUAIIBIH SBOJTIONUSICH OOMBIHIIA OUTIMIEPIH KOPCETYTE KOHE OHBI TOXKIpHOEIe KOIAaHyFa,

2 TOMyNISALUSIIAP.IbIH TeHETHKAIBIK TeTepOreH IUTITH jKoHE MOIMMOp(U3MIH TajlayFa,

3 9IBOOLUAAAFI TEHETHKAIBIK ©3TePTillITIK KO3/ICPIHIH POTiH Oaraayra,

4 opTypai opraHu3MAEpIiH T€HOMBIHBIH YBOJIOIUSICHIHBIH MEXaHU3MJIEPIH TalAayFa;

5 TeHeTHKAIBIK KYOBUIBICTAP/IbI TAJIIay/1a SBOIONHUSUIBIK TOCIIIEP Il KOJJaHyFa.

Heab aucuMminHbl: chOPMHUPOBATH y CTYIEHTOB CIIOCOOHOCTH JEMOHCTPHUPOBATH 3HAHUS 00 DBOJIOIHMH HACJIEJICTBEHHOTO
MaTepuaia Jisl HCTIOJIb30BAHMSI B HAYYHOM M MPUKJIATHON JIESATEIHHOCTH.




B pe3zynomame uzyuenusn oucyuniunst cmyoenm 6yoem cnocobeu.:

1 nemMoHCTpHpPOBATH 3HAHUS 11O IBOJIONMU HACIEACTBEHHOIO MaTepHasa v MPUMEHSITh UX Ha MPAKTUKE;
2 aHAIM3WPOBATh FT€HETUYECKYIO T€TEPOreHHOCTh M OTMMOP(HU3M MOIMYIISAIUH;

3 OlEeHUBaTh POJIb UCTOYHUKOB TCHETUYECKOW M3MEHUNBOCTH B 3BOIOINH;

4 aHAIM3MPOBATH MEXAHHM3MBI SBOJIIOLIUY TEHOMA Pa3IMYHBIX OPTaHU3MOB;

5 HCIoJIb30BaTh YBOIIOIMOHHBIN MOXO]] IPY aHAIN3E TEHETHUECKUX SIBJICHUN.

Aim of discipline: to form the ability to demonstrate knowledge about the evolution of hereditary material for use in scientific
and applied activities

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge on the evolution of hereditary material and apply it in practice;

2 analyze genetic heterogeneity and polymorphism of populations;

3 evaluate the role of sources of genetic variability in evolution;

4 analyze the mechanisms of evolution of the genome of various organisms;

5 use the evolutionary approach in the analysis of genetic phenomena

[ToHHIH KpICKaIla Ma3MYHBI/
AwuHoTanus IACIUILINHEL/
Abstract of discipline

Ilonnin  mingeri. «OBOMIOLMSIBIK TEHETHKa» IOHI  OojlallaKk  MaMaHAApAbIlH ~ OMOJIOTHSUIBIK  SBOJIIOLIUSAAFBI
TYKBIMKYaJIayIIBUTBIK JKOHE ©3TeprilTiK (aKTOPIApbIHBIH POJIiH TYCIHY KaOUIeTiH KalbIITaCThIpyFa OaFrbITTalIFaH.

15101 okbimyoa keneci acnexminep Kapacmulpvliaovl. TYP KOHE OUOICHO3 KYWECIHIETi MOIMyJSALUs; MOMYJISIUsIIapabIH
TeHETUKAIBIK TeTePOreHIUIIr MEH MOTUMOP(H3MI; TEHETHKAIIBIK ©3TePrillITIKTIH KO3/epi; NOMyJSIUsUIapIbIH TeHETUKAIBIK
KYPBUIBIMBIHBIH ©3repyi; T€HOM 3BOJIIOLUSACBIHBIH MEXaHU3MEpi; TYPTY3Uly YAEpICTepAilH I'€HETHKAJIbIK acleKTiiaepi *koHe
MaKpO3BOJIIOIMS; aJJaM T€HOMBIHBIH 3BOJIOLUACHL; TYKbIM KyaJIaWThIH OEHIMIUTIKTEP/IIH KY3€re acyblHa SMOPHUOHAIBIK JKOHE
noCTAMOPHOHAILABIK AAMYJIBIH ocepi; Mopdo3aap MeH (heHoKomusIap.

Ha3znavenue aucumnimHbl. [lucuuminHa «OBONIONUOHHAs TEHETHMKa» HalpaBieHa Ha (GOpMUpOBaHME Yy Oyaymmx
CIEIHNAIMCTOB CIIOCOOHOCTH K MOHUMAHHIO posin (DaKTOPOB HACIEICTBEHHOCTH U M3MEHYMBOCTH B OMOJIOTHYECKON IBOIIOIUH.
Ilpu uzyuenuu Oucyuniunvl O6yOym paccmMompeHnvl credylowjue acnekmul. TOMYISIMS B CUCTEME BUAA M OHOIEHO3a;
IeHEeTUYecKass TEeTePOreHHOCTh W NOIMMOP(U3M MOMYNALMH; HCTOYHUKM TEHETUYECKOH HM3MEHYMBOCTH; HW3MEHEHUE
TEHETUYECKON CTPYKTYpbI MOMYJISLUI; MEXaHU3MbI SBOJIIOIIMM F€HOMA; T€HETUYECKUE aCMEeKThI MPOLIECCOB BUI000pa30BaHUs
U MakKpOdBOJIOIMS; HBOJIOLMUS T€HOMA UYEJIOBEKAa; BIMSHME SMOpPHMOHAIBHOTO U IOCTIMOPHOHAIBHOTO pa3BUTUS Ha
pean3alyio HacJaeACTBEHHbIX MTPeIpacnoaokeHHoCTeN; MOp(h03bl U (PEHOKOIHH.

Purpose of discipline. The discipline "Evolutionary genetics" aimed at developing the ability of future specialists to
understand the role of factors of heredity and variability in biological evolution.

In studying the discipline, the following aspects will be addressed: population in the system of species and biocenosis; genetic
heterogeneity and polymorphism of populations; sources of genetic variation; change in the genetic structure of populations;
mechanisms of genome evolution; genetic aspects of speciation processes and macroevolution; evolution of the human
genome; the influence of embryonic and postembryonic development on the realization of hereditary predispositions;
morphoses and phenocopies.

Konsr \ Kox \ Code Imm 3217

NmmyHosnorusi / UmmyHosorus / Immunology




[TpepexBe3uTTep\pepeKBU3UTHI\
Prerequisites\

Anam xoHe kaHyapiap anatoMmuscel | [ToctpekBesutrep\ Mamannbik OoiibiHIIA TIOHAEP./ JMCIUIUITHHBI IO
MeH ¢usuonorusicel / Anatomusi u | [loctpekBusuthi\ Postrequisite criermanbHocty /Disciplines in the speciality
(HU3HOIIOTHS YeTTOBEKA M KUBOTHBIX /
Anatomy and Physiology of humans
and animals TI'enorokcukosmorus/
['eHOTOKCUKOJIOTHUS /
Genotoxicology

Kpenut cansl\Kpenuter\Credits

6 Cemectpbr/Cemectpsl/Semesters | 6

[ToHHIH Makcatbl/Llens
mucuuminHel/Alm of discipline

IloHHiH MaKcaThI: CTYICHTTEPIIH OpraHU3MHIH IMMYHJIBIK JKYHECIHIH KOpIIaraH opTa aKkTopiiapbiHa jkayan OepyiHeri
HETI3T1 COTTEP/Ii CUIIATTAY YKOHE TYCIHAIPY KaOlIeTTepiH KaIbIITACTHIPY.

115101 0Ky HomuoicecinOe cmyodenm Kabitemmi 601a0bl:

1 wWMMYyHJIBIK )KYHEHIH Tya OITKEH epeKIIeliK eMec JKoHe JKype Naiia O0oFaH epeKeik UMMYHUTETTEPIIH MEXaHU3MIEPiH
oinyre;

2 JICHKOIMTAPIBIK CYONONMYISIIMIApbl aHBIKTAY, OJapAbIH OpHAJACy, KYPacThIPY, XKETUTy KOHE apMHpIey Ke3eHIepiH
KOpCeTyre;

3 UMMYHOKOMIETEHTTIK KJIETKaJTapAblH (DYHKIHSUIBIK KXYKTEMECIH KoHE JUM(OMHEIOUATH MYIIEIEP/IiH KaJbINTacy, ocy
YKOHE MHBOJIIOIUS Ke3eHIEPiH TYCIHAIpYTe;

4  TEeHeTHKAIBIK AT 3aTTap MEH ar3aJlap/IbIH 9CEPIHEH OPraHW3MIi KOpFrayAarbl HMMYHIBIK JKYHEHIH OHOJNOTHSIBIK POJIiH
TYCIHAIpLIYTE;

5 WMMYHOJOTHSJIBIK JHATHOCTHKAFa apHAIIFaH Kypalr-KaOpIKTapMeH JKYMBIC iCTey JaFAbUIapbliH KOJIaHyFa.

Heab AucHMIIMHBI: cHOPMHUPOBATH Y CTYACHTOB CHOCOOHOCTh ONMUCHIBATH U OOBACHATH KIHOUEBbIE MOMEHTHI MMMYHHOTO
OTBETa OpPraHM3Ma Ha (HaKTOPHI OKPYXKAIOLIEH CPEJIbL.

B pezynomame uzyyenus oucyuniunsl cmyoenm oyoem cnocooen:

1 nemMoHCTpUpPOBaThH 3HAHHS O BHJAX U MEXaHU3MaX BPOXKIACHHOTO HECHEIM(PUUIECKOTO U MPHOOPETEHHOTO CIIEIU(PHIECKOTO
UMMYHUTETA,

2 aHaNM3UpPOBATh M BBUIBIATH JICHKONWTApHBIC CYOIOIYNALNNU, WX JIOKAIHM3AlWHU, dTarbl (JOPMUPOBAHUS, CO3PEBAHUS U
apMUpPOBaHMUS;

3 O0OBACHATH (YHKIMOHAJIBHYIO HArpy3Ky MMMYHOKOMIIETEHTHBIX KJIETOK, 3Tambl (pOPMHUPOBAHMS, POCTa M HHBOJIOLUHU
JTUM(OUIHBIX OPTaHOB;

4  WHTEPHPETHPOBATH  OHMOJOTUYECKYID pPOJIb UMMYHHOW CHCTEMBI B OOECIEYEHWH 3allUThl OpraHu3Ma OT JCUCTBUS
TeHETUYECKU UY>KEPOJHBIX BEIIECTB U OPraHU3MOB;

5 wucmonp30BaTh HABBIKK paboTHI ¢ 000pYIOBAHUEM JIJISl HFMMYHOJIOTHYECKOH TMarHOCTUKA

Aim of discipline to form the ability to describe and explain key points in the response of the body's immune system to
environmental factors.

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge of the types and mechanisms of congenital nonspecific and acquired specific immunity;




2 analyze and identify leukocyte subpopulations, their localization, the stages of formation, maturation and reinforcement;

3 explain the functional load of immunocompetent cells, the stages of formation, growth and involution of lymphoid organs;
4 interpret the biological role of the immune system in ensuring the protection of the body against the action of genetically
foreign substances and organisms;

5 use the skills of working with equipment for immunological diagnosis.

[TonHiH KpICKama Ma3MYHBI/
AHHOTAIHS JMCIIATUTAHBL/
Abstract of discipline

IIonnin minaeri. «MIMMyHOMOTHS» MOHI OONamIaKk MaMaHIAPbIH KOCiOM KbI3METIH/E KOJAaHy YUIIH OpraHU3MHIH UMMYHJIBIK
JKayanTap/IbIH HET13r1 COTTEPIH CHMATTay KaOlJeTiH KaJIBINTACThIPpyFa OarbITTaIFaH.

15101 okbimyOa keneci acnekminep Kapacmulpvliadvl.: Tya OITKEH HIMMYHUTET, UIMMYHJIBIK KYWEHIH KIIETKATaphl, aJalTHBTI
UMMYHHUTET; UMMYHJIBIK JKYWEHIH MyIlIenepi; agaM MEH jKaHyapliap[blH (UIOTEHE3iH/Ie JKOHE OHTOTCHE3IHJEe MMMYHIIBIK
JKYWEHIH NaMybIHBIH JKallbl Karuaajdapbl; UMMYHOKOMIETCHTTI KJICTKANAPABIH (QYHKUIUSIBIK KYKTemeci; JTUMQOUATI
OpranfiapiblH KaJbIlTacy Ke3eHJAepi, ©Cyl >KOHE HWHBOIIOIUACH; KAHHBIH TONTAPBI; TPAHCIUIAHTAIMSUIBIK WMMYHHTETI;
UMMYHOJIOTHSUTBIK TO3IMILTIK.

Ha3znavenue aumcummmubl. Jucnumimbaa «VIMMyHonorus» HampaBieHa Ha (QopMuUpoBaHHE Yy OyAyIIMX CHEIHMATHUCTOB
CIIOCOOHOCTH OIMCAHUSI KJIFOYEBBIX MOMEHTOB MMMYHOT'O OTBETa OpraHW3Ma i NMPUMEHEHHUs MX B NPO(eCcCHOHATHHOU
JESITEIbHOCTH.

Ipu uzyuenuu oucyuniuHvl OYOym paccmMompeHvl ciedyloujue Aacnekmul: BPOXKICHHBIH HUMMYHHTET; KJICTKH HMMYHHOM
CUCTEMBI; aJaNTUBHBI MMMYHUTET; OpraHbl MMMYHHOM CHCTEMbI; OOIIME NPUHIUIBI Pa3BUTUS HMMYHHOW CHCTEMBI B
¢uoreHe3e W OHTOTEHE3e YEeIOBEKa W JKMBOTHBIX; (YHKIIMOHAIBHBIE HArpy3KH HUMMYHOKOMIICTCHTHBIX KJIETOK; JTarlbl
dbopMupOBaHUA, pOCTa M WHBOJIONMHM JUM(OUIHBIX OPraHOB; TPYIMIbl KPOBU; TPAHCIUIAHTAIIMOHHBI WMMYHUTET;
MMMYHHOJIOTHYECKAsl TOJIEPAHTHOCTD.

Purpose of discipline. The discipline "Immunology" is aimed at forming the ability of future specialists to apply knowledge in
their professional activities to describe the key points of the immune response.
In studying the discipline, the following aspects will be addressed: innate immunity; cells of the immune system; adaptive
immunity; organs of the immune system; general principles of the development of the immune system in phylogenesis and
ontogenesis of humans and animals; functional loads of immunocompetent cells; stages of formation, growth and involution of
lymphoid organs; blood types; transplant immunity; immunological tolerance.

BEWTHJIEYIII ISHAEP (BIT) UK/ IUKJ TPOGUINPYIOIINX JUCHUILIAH (I1]T) / MAJOR DISCIPLINES (MD)
KOFAPBI OKY OPHbI KOMIIOHEHTI/ BY30BCKHWI KOMIIOHEHT/ UNIVERSITY COMPONENT

Komsr \ Kox \ Code MBG 3301

MousekynajbIK 0M0JIOTHSI JKIHE reHoauarnoctuka / MoJiekyJasipaasi 6uoJiorusi u renonunarnocruka / Molecular biology
and gene diagnostics

[MpepexBe3nTTep\MIpEepeKBU3UTHI\
Prerequisites\

buoxumus / buoxumus /| IlocTpexBe3utTep\ lenetukanbik  wmxeHepuss [/ ['eHermueckas

Biochemistry [MocTpexBusuTh\ Postrequisite nmkenepus / Genetic engineering

I'eneruka / ['enetuka / Genetics MeauuyHanbelK ~ KOHE  KPUMHHAJIMCTHKAIBIK
reHeTrka /| MeuIuHCKas 1 KPUMUHAJIMCTHYCCKAsI




TCHETHKA
MonekynanblK-reHeTUKAIIBIK Tangay /
MonekyasipHo-renerudeckuii ananmus / Molecular
genetic analysis

Konnan6anel reneruka / [lpuknannas reHeTrka /
Applied genetics

dapmakoreHeTHKa  JKOHE  OHKOTCHEeTHKa  /
dapmaKoreHeTHKa u OHKOT'€HETHKA /
Pharmacogenetics and oncogenetics
Monexynanslk (utonatonorus / MonekynsipHas
¢uronaronorus / Molecular phytopathology
AybuTapyanibuIbIK OMOTEXHOJIOTHSCHI /
CenbCKOX 031 CTBCHHAS OMOTEXHOJIOTHUS /
Agricultural biotechnology

Jlamy >xoHEe MiHe3-KYJIBIK TeHeTuKachl / ['eHeTnka
pazButus u noenenus / Genetics of Development
and Behavior

Ocimuikrepain MMMYHOT'€HETUKAChI /
NMMmyHOTeHeTHKA pacteHui / Plant
immunogenetics

Kpenut canbl\Kpeautsi\Credits | 9 Cemectpsl/Cemectpbr/Semesters | 5

[TorHIH Makcatsl/Llenn
aucuumuael/Aim of discipline

IMoHHiH MaKcaThl: CTYICHTTEP/IH TYKHIMKYalayIIbIIBIKTBIH MOJICKYJIAJIBIK TaChIMAIAyIIbUIAPhl, OCJIOKTap MEH HYKJICHH
KBIIIKBUTAAPBIHBIH KYPBUIBICHI MEH KbI3METI Typaibl OimiMAepiH KoilgaHa Oily, MOJIEKYJANbIK JWAarHOCTUKAAa HYKJICHH
KBIIIKBUIAPBIH TAJIJIAY 9ICTEPIH KOoJJaHa 011y KaOlaeTiH KaJbIITacThIPy.

115101 oKy HomuodicecinOe cmydenm Kabinemmi 601A0bL:

1 1npo- ’xoHe 3yKapHOoTTap reHIepiHiH T€HOMBIH YUBIMIACTHIPY KaFUJaTTapbIH HET13/IEYTe;

2 JIHK, PHK :xone Genoktapabiy GU3NKO-XUMUSITBIK KACHETTEPIH TalayFa;

3 HYKJIEWH KBIIKBILIAPBI TAIIAY/IBIH HET13T1 TOCUepiH KOJIaHyFa;

4 opraHWU3MHIH Ke3 KENTeH JIaMy CaThICBIHIA TYKBIM KyaJalThIH aypylapAbl MOJICKYIAIbIK JUArHOCTHKANAY, OHBIH iIIiHJE
TyBUIFaHFa JIeHiHT1 (TpeHaTaNIb/Ibl TMAarHOCTUKA), JaFIbICHI OOITYFa;

5 TeTepO3UTOTANBIK TaChIMaJIay/Ibl AaHBIKTAY VIIH IeHAIK AHATHOCTHKA JICTEPiH KOJIaHyFa.

Heab aucuumiIMHbl: cHOPMHUPOBATH y CTYACHTOB CIIOCOOHOCTh MPHMEHATh 3HAHHS O MOJCKYISPHBIX HOCHUTENSIX
HACJIEJICTBEHHOCTH, CTPYKTYpe M (YHKIUHU OCJIKOB M HYKJICHHOBBIX KHCJIOT, UCIIOJIB30BaTh METOJIbl aHAINM3a HYKJICHHOBBIX
KHCJIOT B MOJIEKYJIIPHOM THAarHOCTHKE.

B pesynsmame usyuenus oucyuniunsl cmyoenm 6yoem cnocobeH:

1 0060CHOBATH MPUHIIMITBEI OPTaAHU3AIIMN TeHa U TEHOMA IPO- U IYKApHOT;




2 anamu3upoBath (usnko-xumudeckue cBorictBa JIHK, PHK u Genkos;

3 MNPUMCHATHTDH KIIFOYCBLIC MOAXOAbI K aHAJIN3Y HYKJIICMHOBBIX KHUCJIOT,

4 TpaKTUKOBaTh HABBIKA MOJICKYJSPHOW JHMArHOCTUKH HACJICJICTBCHHBIX 3a00JeBaHMN Ha JIO0OW CTaJuu pPa3BUTHS
opraHu3ma, B TOM YHUCJIE€ U JI0 pOKJI€HUs (peHaTalbHask JUarHOCTUKA);

5 MNPUMEHSATh METOJIbl TCHOIMATHOCTUKH JIJIsl BBISIBIICHHSI T€TEPO3UTOTHOTO HOCHTEIIHCTBA.

Aim of discipline: to form the ability to apply knowledge about the molecular carriers of heredity, the structure and function of
proteins and nucleic acids, to use the methods of analysis of nucleic acids in molecular diagnostics.

As a result of studying the discipline, the student will be able to:

1 substantiate the principles of organization of the gene and genome of pro- and eukaryotes;

2 analyze the physico-chemical properties of DNA, RNA and proteins;

3 apply key approaches to the analysis of nucleic acids;

4 have the skills of the molecular diagnostics of hereditary diseases at any stage of the development of the organism, prenatal
diagnosis;

5 apply methods of gene diagnostics to identify heterozygous carriers.

[ToHHIH KpICKaIla Ma3MYHbBI/
AwuHoTanus IACIUATLINHEL/
Abstract of discipline

IMonnin wmingeri. «MoneKymApiablK OHOJOTHS JKOHE TEHIIK JUarHOCTHKa» IoHI OojamiaKk MaMaHIapAbl MOJCKYJIabIK
OMOJIOTUSHBIH ipresii OUTIMIH XKoHE oJlap bl FEUTBIMU TOXKipuOene Kojiaana OuTy KaOileTiH KaJbITacThIpyFa OarbITTaIFaH.
15101 okbimyoa keneci acnekminep Kapacmvipbliaobl. OUOMOIUMEPIICPAIH (DU3UKAIBIK-XUMHUSIBIK KaCHETTEPi, MPO- KOHE
9YKapHOTTap T€HI MEH TeHOMBIHBIH KYPBUIBIMIBIK YHBIMIACTHIPBUTYHI; perutukanus, penapanus, IHK pexoMOnHAIMACHL,
TPAaHCKPUIIIMS JKOHE TPAHCISAIMS Typalbl 3aMaHayd TYCIHIKTEpi; HYKJIEWH KbIIIKBUIIAPBIH ally MEH 3epTTey 9IiCTepi jKoHE
TeHJIep SKCIPECCHSICHIHBIH PETTENYiHIH MOJIEKYIAJIbIK MEXaHM3MJIEpPi, ONApJbIH T€HETHKAJBIK 3epTTeYNepae KOJIIaHBLIYHI;
JMAarHOCTHKAJIAYIbIH TEOPHUSUIBIK KOHE TOKIPUOETIK HEri3iH, IeHAiK JeHIrele TYKbIMKYalalThlH >KOHEe TYKbIMKyalaMalTbIH
aypynapabl npodrIaKTHKAIAy )KOHE eMJIey JKOJJIApbIH HEeTi3/1ey.

Ha3nauenne nucuunimubl. Juctunirna «MonekynspHas OHOJIOTHS U TeHOAMAarHOCTHKA» HalpaBjeHa Ha (popMUpOBaHUE Y
OyAyUIMX CcrenruainucToB pyHaaMEeHTaIbHBIX 3HAHUHN M0 MOJIEKYJISPHONW OMOJIOTUHU U CIIOCOOHOCTH MX MPUMEHEHUS B Hay4HOH
MPaKTHKE.

Ilpu usyuenuu oucyuniunvl 6yoym paccmompenvl ciedyrowue acnekmol: (PU3UKO-XUMUYECKHE CBOICTBa OMOMOIMMEPOB;
CTPYKTypHasi OpraHu3allds I'e€Ha W I€HOMa IpO- U 3YKapHOT; COBPEMEHHBIE NPEICTABICHUS O MEXaHM3Max pEIUIMKaLH,
penapanuu, pekomobunauuu JJHK, Tpanckpunimu u TpaHCISLUN; METOABI MOJTYYEHHUS U UCCIIEIOBAHUS HYKIEHHOBBIX KUCIIOT
U MOJIEKYJSIPDHBIX MEXAaHHU3MOB PpETyJSIUU OKCIPECCUM TE€HOB, UX MPUMEHEHHMS B TIE€HETHYECKHX MCCIIEI0BAHUSAX;
TEOPETUYECKHE M OKCIIEPUMEHTAIbHbIE OCHOBBl JMATHOCTUKH, JIEUEHUS W NPO(UIAKTUKA HACIEACTBEHHBIX H
HEHACJIe/ICTBEHHbBIX 3a00J1€BaHN HA TEHHOM YPOBHE.

Purpose of discipline. The discipline "Molecular biology and gene diagnostics™ is aimed at forming in future specialists of the
fundamental knowledge of molecular biology and the ability of their application in scientific practice.

In studying the discipline, the following aspects will be addressed: physical and chemical properties of biopolymers; structural
organization of the gene and genome of pro- and eukaryotes; modern ideas about the mechanisms of replication, reparation,
recombination of DNA, transcription and translation; obtaining and research methods of nucleic acids and molecular




mechanisms of regulation of gene expression, their application in genetic studies; theoretical and experimental basis for
diagnosis, treatment and prevention of hereditary and non-hereditary diseases at the gene level.

Kozt \ Kox \ Code Cyt 3302 Ilntoreneruxa / Ilurorenernka / Cytogenetics
[MpepexBesutrep\npepekBu3uThl\ | LluTonorus, ructosiorusi ~ koHe | [loctpekBe3utrep\ MonexyianblK-TeHETUKAJIBIK Tangay /
Prerequisites\ AMOPHOJIOTHS / Huronorus, | IToctpexBusuthi\ Postrequisite MonekyasipHo-renerudeckuii ananus / Molecular
THCTOJIOTHUST W 3MOpuosorust  / genetic analysis
Cytology, histology and embryology Konganbansr renerrka / I[Ipukiagnas reHeTuka /
I'enernka / I'eneruka / Genetics Applied genetics
dapMakoreHeTHKa  KOHE  OHKOreHeTHKa  /
dapmakoreHeTHKa u OHKOTCHETHKA /
Pharmacogenetics and oncogenetics
AybUIIIapyabUIbIK OMOTEXHOJIOTHSCHI /
CellbCKOX 03 CTBEHHAS OMOTEXHOJIOTHS /
Agricultural biotechnology
Jlamy skoHE MiHE3-KYJIbIK FeHeTHKachl / [ eHeTHKa
pasButus u noseacHus / Genetics of Development
and Behavior
Kpenut cansl\Kpenuter\Credits | 9 Cemectpel/Cemectpbr/Semesters | 5

[ToHHIH Makcatbl/Llenb
mucrumirHel/Aim of discipline

IToHHiH MaKcaThl: CTYIEHTTEpAIH HHTEepGa3aNbIK KoHE MeTa(a3aliblK XpOMOCOMaIapblH KIKTEIyl MEH TalAaybIHbIH
3aMaHayH IUTOT€HETUKAJIBIK 9/IICTEPIH KOJAAY KaOUIETIH KaJbITACThIPY.

115101 oKy HomudicecinOe cmydenm Kabinemmi 601a0bL:

1 xpomocoManapabiH KYPBUIBIMIBIK XKoHE ()YHKIHMSIIBIK YHBIMIACTHIPBUTYBIH KOPCETYTE;

2 TYKBIM KyaJJaWTBhIH KACUETTEPiHIH Ca0aKTACTHIFbIH aHBIKTAUTHIH T€HETUKAIBIK MEXaHU3MIEPAl (MUTO3, MUO03) TYCIHIIpYyTE,
3  XpOMOCOMAJBIK KUBIHTHIKTA (TEHIIIK, XPOMOCOMAIBIK, TEHOM/IBIK MYTallUsIap) TEHETUKAJIBIK ©3TepiCTep/Ii KOHE OJIap.Ibl
TYJBIPaThIH ceOenTep/i TYCIHIIPYTE;

4  UTOreHETHKANBIK TaJlJIay bl KYPri3yre;

5 3epTTey MiHAETTepiHEe COMKEC IIMTOTCHETUKAIBIK JIICTEPIl KOJJaHyFa.

Heap aucuMmInHbl: cHOPMHPOBATH Y CTYJACHTOB CIOCOOHOCTH HCIIOJIB30BATh COBPEMEHHBIC IMMUTOTCHETUYCCKUE METOIbI
KIaccupUKaluy U aHau3a HHTep(]a3HbIX 1 MeTada3HbIX XPOMOCOM.

B pe3ynomame uzyuenus oucyuniunvi cmyoenm 0yoem cnocooeu:

1 nemMoHCTpPUPOBAThH 3HAHUS O CTPYKTYPHO-(PYHKIIMOHATHHON OPTaHU3aIMHA XPOMOCOM;

2 OOBSCHITH TEHETHUSCKHUE MEXaHU3MBI (MUTO3, Mei03), 00YCIIOBIIHBAIOIIHNE TPEEMCTBEHHOCTh HACIICICTBECHHBIX CBOMCTBR;

3 aHanM3UpOBAaTh TEHETHYECKHE H3MEHEHHsS B XPOMOCOMHOM Habope (TeHHBbIC, XPOMOCOMHBIC, T€HOMHBIE MYTallUH) U
MIPUYMHBI, UX BBI3BIBAIOIIHE;

4 TPOBOAUTH MUTOTCHETHUECKUIN aHAIIN3;

5 mNpUMEHATH Ha MPAKTUKE IUTOTCHETHYECKUE METOJIBI B COOTBETCTBUU C IIOCTABJICHHBIMH 3a/1a4aMH HCCIICTOBAHNS.




Aim of discipline: to form the ability to use modern cytogenetic methods to classify and analyze interphase and metaphase
chromosomes.

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge of the structural and functional organization of chromosomes;

2 explain the genetic mechanisms (mitosis, meiosis), which determine the continuity of hereditary properties;

3 analyze genetic changes in the chromosomal set (gene, chromosomal, genomic mutations) and their causes;

4 conduct cytogenetic analysis,

5 practice cytogenetic methods in accordance with the objectives of the study.

[ToHHIH KpICKaIla Ma3MYHBI/
AHHOTaMs JTIUCLIUILINHBL/
Abstract of discipline

IMonnin minaeri. «lluToreHeTnka» IMoHI ©CIMIIKTEP/AIH, JKaHyapJapAblH XOHE aJaMHBIH IIUTOTEHETUKAChIH 01Ty KaOiuleTiH
KAJIBIITACTRIPYFa JKOHE OPTYPJIIi aF3aJIapAblH KaPHOTHUIIIH Talay JaFAbIChIH KOCiOM KbI3METIHAC KOJIIaHyFa OaFbITTaIFaH.
1bnoi oxvimyoa Keneci acnekminep Kapacmuipbllaosl: TYKbIM KyalaylIbUIBIKTBIH XPOMOCOMAJBIK TEOPUSCHI; Kazipri
[UTOTEHETHUKAHBIH HETI3r1 MPHHIMIITEPI MEH OJICTEpPi; aJlaMHBIH XPOMOCOMAIAPBIHBIH KYPBUIBIMIBIK KOHE ()YHKIIHSIIBIK
yibIMIacy — epeKIIeNiKTepi; MHTO03, MEHO3 JKOHE YPBIKTAHABIPYAaFbl XPOMOCOMAJApAbIH Tapaiaybl, KapUOTHUITIH
TY)KBIPBIMJIAMACHI, KapUOTUOTEY MPHUHIMIITEPi; LUTOJOTUSIBIK Tpernaparrapibl JalblHAAay OHICTEpl; ITOJHILIOU/TI
HBICAHJAPIIBI OHIPY KOHE COWKECTEHIIPY SMICTEpi; TO3aHHBIH KYHAPJBUIBIFBI KOHE OMIPIICHJIr >KOHE oJapisl Oaranay
omicTepi; XpOMOCOMANIAPIBIH  KYPBUIBIMIBIK ~ OY3BUIBICTApBl  TYpJIepl; XpOMOCOMAJBIK —abeppanuanapibsl  eCenTeliH
Metadazansik oaici; JJHK-komer amici; ciepMaTonuTTepAe TPaHCIOKALUAHBI 3epPTTEY JKoHE 0acKa LIUTOTeHETHKAIBIK 91iCTepi;
XPOMOCOMAIIBIK aypyJIapJblH ITUTOJOTHSUIBIK HETi37epl MEH MEXaHH3MJIEePi; XPOMOCOMAIIBIK CHUHAPOMIAPIBIH KIMHHKACHI
KOHE IIMTOICHETUKAChI; MYTareHJik ¢akTopiap XpoOMOCOMANBIK abeppalusuiapablH cebebi peTiHAe; XPOMOCOMAbIK
MATOJIOTUSIHBI ~ TUATHOCTHKAJIAY/BIH [UTOTCHETUKAIBIK OJICTepi; XPOMOCOMAJIBIK AaypylapiblH KIMHHKACHI JKOHE
[IUTOTEHETUKACHI, OJIAp]IbI XKIKTEY; X-XpOMATHH JKOHE a/laM KapUOTHUITIH TalJlay KaFuIaTTaphl.

Hasnavenune aucummumubl. QuctunmHa «l{utoreHetnka» HampapiieHa Ha (OPMUPOBAHHE y OYAYIIUX CIEIHAINCTOB
CIOCOOHOCTH K MPUMEHEHHIO 3HAHHWM MO IUTOTEHETHKE PACTEHUH, )KUBOTHBIX M YEJIOBEKAa M HABHIKOB aHAIHM3a KapUOTHIA
Pa3IMYHBIX OPTaHU3MOB B TPO(PECCHOHATILHON JEATEIHHOCTH.

Ipu uzyuenuu oucyuniunsl OyOym paccmompeHsl ciedyioujue acnekmsol: XpOMOCOMHas TEOpHsl HACIEICTBEHHOCTH; OCHOBHbBIE
MPUHIIUAIIBI U METO/bl COBPEMEHHOU ITUTOTCHETHKH; OCOOCHHOCTH CTPYKTYPHO-(YHKIIMOHAIBLHON OpraHU3aIllid XpPOMOCOM
YyeJjoBeKa; paclpelesieHHe XpOMOCOM B MMTO3€, MEMO03€ M IIPU OIUIOJAOTBOPEHUM; IOHATHE O KAPUOTHUIIE, IPUHLIUIIBI
KapUOTUIIMPOBAHUS; METOJbI TPUTOTOBJICHHUS IIUTOJIOTHYECKUX TIPENapaTroB; METOJbl TOJYYECHHS W HWISHTU(DUKAIUS
MOJIUTIIOUTHBIX (hopM; HEPTUTBHOCTh M )KU3HECTIOCOOHOCTH MBLIBIBI M METOJIBI MX OLEHKH; THUIIbI CTPYKTYPHBIX HAPYIICHHMA
XpoMocoMm; MeTadasHbIii METOJ y4deTa XpPOMOCOMHBIX abeppamuii; meron JIHK-komer; meTonm ydera TpaHCIOKAaWii B
CIIEpMATOLIMTAX U APYIUe HUTONEHETUUYECKUE METO/IBI; [IMTOJIOTUYECKUE OCHOBBI 1 MEXaHU3Mbl BOSHUKHOBEHUS XPOMOCOMHBIX
OoJie3HeW; KIWHUKA W IMTOTEHETHKAa XPOMOCOMHBIX CHHAPOMOB; MyTareHHble (DAKTOpPHI, KaK MPUYUHA XPOMOCOMHBIX
abeppaluii; IUTOTEHETUYECKHE METOJbl TUAarHOCTUKH XPOMOCOMHOW IMAaTOJIOTHU; KIMHUKA U IIUTOTCHETHKA XPOMOCOMHBIX
OoJe3Hel, ux Kiaccu(UKaIs; MPUHIIUIIBI aHAIH3a X-XpOMaTHHA U KapUOTHUIIA YeJIOBEKa B HOPME U TP MATOJIOTHH.

Purpose of discipline. The discipline "Cytogenetics" is aimed at forming the ability of future specialists to apply knowledge of
cytogenetics of plants, animals and humans and the skills of analyzing karyotype of various organisms in their professional




activities.

In studying the discipline, the following aspects will be addressed: chromosomal theory of heredity; the basic principles and
methods of modern cytogenetics; features of the structural and functional organization of human chromosomes; the distribution
of chromosomes in mitosis, meiosis and fertilization; concept of karyotype, principles of karyotyping; methods for the
production and identification of polyploid forms; fertility and viability of pollen and methods for their assessment; cytological
assessment of mitosis and meiosis in plants; types of structural disorders of chromosomes; metaphase analysis of chromosome
aberration; DNA comet assay; analysis of reciprocal translocations in spermatocytes and other cytogenetic methods;
cytological basis and mechanisms of chromosomal disease; clinic and cytogenetics of chromosomal syndromes; mutagenic
factors as the cause of chromosomal aberrations; cytogenetic methods for diagnosing chromosomal pathology; clinic and
cytogenetics of chromosomal diseases, their classification; the principles of analysis of X-chromatin and human karyotype in
health and disease.

Kozst \ Kox \ Code MA 3303

MouekyiajbIK-reHeTHKAJIBIK Tajnay / MoJiekyasipao-renerndyeckuii anaaus / Molecular genetic analysis

ITpepexBe3uTTep\pepeKBU3UTHI\
Prerequisites\

I'enetnka / I'enerrka / Genetics IToctpexsesurrep\ Konnan6anbel renernka / [lpuknannas reHeTrKa /

Monekynanslk ~ Ouosorust  xkoHe | [ToctpekBusuthi\ Postrequisite Applied genetics

reHoguarsoctuka / MomnekymspHas dapMakoreHeTHKa  JKOHE  OHKOreHeTHKa  /

Ouonoruss © TreHomuarHoctuka / dapMakoreHeTuka u OHKOI€HEeTHKa /

Molecular  biology and gene Pharmacogenetics and oncogenetics

diagnostics Mornekynainslk ¢uromnaronorus / MonekynspHas

Murorenernka / Ilutoreneruka / ¢duronaronorus / Molecular phytopathology

Cytogenetics AybUTIapyanbuIbIK OMOTEXHOJIOTHSCHI /
CenbCKOX0341CTBEHHAS OMOTEXHOJIOTHUS /

Agricultural biotechnology

Jlamy >koHe MiHe3-KYJIBIK reHeTHKachl / I'eHeTnka
pasButus u nosenenus / Genetics of Development
and Behavior

OciMAIKTEPIIH MMMYHOT€HETHKACHI /
NMMyHOreHeTHKa pacTeHni / Plant
immunogenetics

Kpenut cansl\Kpenuter\Credits | 9 Cemectpsl/CemecTpnl/Semesters | 6

IToHHIH Makcatsl/Llenn
mucturmaHel/Aim of discipline

IMoHHiH MaKcaThI: CTYICHTTEPIH TOXKIPHOEIIK 3epTTeyIep/Ie MOJICKYIATbIK-TeHETHKAJIBIK 9ICTEP/Il KOJIAaHy KaOiIeTiH
KaJIBIITACTHIPY.

115101 oKy HomudicecinOe cmydenm Kabiiemmi 601a0bl:

1 MonekynajablK-TeHETHKANBIK 3€PTTEY 9JIICTEpPiHIH TEOPHUSIIBIK HETi3epiH Oimyre;

2 ToxipHuOe JKYMBICTaphIH/Ia MOJIEKYJIABIK TeHETUKAJIBIK S/IiCTEP/Ii KOJTaHYFa;

3 TeHJIK MyTalusjaap MEH aMHUHKBIIIKBIIIaPbIHBIH JKE€KE alIMacThIPbUTYJIapblH aHBIKTAY d1CTEp Il KOJAAHYFa,

4  (QepmeHTTepaiH CaHABIK JKOHE calalblK ©3TeprillTiriH, KaH TONTapblHA TOH 3arrapibl, ¢GepMeHTTep MeH Oacka




OCJIOKTAPIBIH MOTUMOP(PHU3MIH aHBIKTAYFa,
5 opranusmzeri 3artapablH (aMHUH KBIIIKBULAAP, KeMipcyiap, JUIHATEP, HMYPUHIACP KOHE MHPHUMUIHHICP, MeTajjuap)
aJIMaCyBIHBIH 3aKbIMIaTybIHa OalIaHBICTBI TYKBIM KYaJIaUThIH aypynapabl anbikTay yurid [ITP-tecti konmanyra.

Heap aAucOMIUIMHBI: CcHOPMHUPOBATH y CTYIACHTOB CIHOCOOHOCTH MPHUMEHSTH MOJEKYISIPHO-TEHETHUYECKUE METOABl B
AKCIIEPUMEHTAJIbHBIX UCCIEAOBAHUSAX.

B pezynomame uzyuenusa oucyuniunsvt cmyoeHm 0yoem cnocooen.:

1 nemoHCTpUpOBATh 3HAHHS TEOPETUUECKUX OCHOB MOJIEKYJISIPHO-TEHETUYECKUX METOJI0B UCCIIEIOBAHMUS;

2 TPUMEHSTH MOJCKYISPHO-TCHETUYECKUE METO/IbI B IPAKTHUECKOM EATEeIHbHOCTH;

3 HCIOJIb30BAaTh METO/IbI BBISIBIICHUS T€HHBIX MyTallMi U €IMHUYHBIX 3aMEIIEHUI aMUHOKUCIIOT;

4  omnpenensTh KOJWYCCTBCHHYIO M KaYECTBCHHYIO BapuaOEIbHOCTh (PEPMEHTOB, IpyHIocnenn(UuecKux BEIIeCTBa KPOBH,
nouMopu3mM GepMEeHTOB U IPYTUX OETKOB;

5 wucnone3oBare [II[P-tect mist ompemencHUs HACICACTBEHHBIX OOJie3HEH OOMEHa BeEmIeCTB (AaMUHOKHUCIIOT, YTJIEBOJOB,
JUNHUI0B, IyPHUHOB U MUPUMUJIMHOB, METAJJIOB) B OPraHU3ME.

Aim of discipline: to form the ability to apply molecular genetic methods in experimental studies.

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge of the theoretical basis of molecular genetic research methods;

2 apply molecular genetic methods in practice;

3 use methods to identify gene mutations and single amino acid substitutions;

4 determine gquantitative and qualitative variability of enzymes, group-specific blood substances, polymorphism of enzymes,
and other proteins;

5 use a PCR test to determine hereditary metabolic diseases (by amino acids, metabolism of carbohydrates, lipids, purines,
and pyrimidines, metals).

[ToHHIH KpICKAllla Ma3MYHBI/
AHHOTAaIUA IACIATUINHEL/
Abstract of discipline

ITonnin Mmingeri. «MonekynanbIK-TeHETUKAIBIK Talay» IMoHI Oonaliak MaMaHAApAbIH OMOJOTHSUIBIK KYHElIepaiH KbI3MeT
aTKapybIHBIH MOJIEKYJIAJIbIK-TE€HETUKAIBIK MEXaHU3MJEPIH aHbIKTayFa MYMKIHIIK O€peTiH 3aMaHayl OMOXMMMSUIBIK KOHE
TeHETHKANBIK TaJ/1ay SAICTEepiH KOJJIaHy KaOlIeTiH KaJbITAaCThIpyFa OaFbITTaJIFaH.

115101 ogbimyoa Keneci acnexminep Kapacmuvlpuliaobl. MOJIEKYJANbIK OMOJIOTUSHBIH KIACCUKANBIK OICTEPl: MHUKPOCKOIUS,
PEHTIeHKYPBUIBIMIBIK Taj/lay, paJdOaKTUBTIK HM30TONTap; Kasipri 3amanayu oxictepi: JIHK-b1 Oeinin any, amruinpukanus,
nonuMepaszasl Ti30ekti peakuus (IITP), snextpodopes, pecTpukius, pecTPUKUUSIBIK (parMEHTEpAlH Y3bIHIBIKTAPbIHBIH
NOTUMOP(H3M 9Iici; CEeKBEHHpIEY: HEri3ri TACclaiep, 3aMaHayd TEXHOJIOTHSUIAp; MeHOMJAApbl KapTajay >KoHEe CKPUHUHT;
(GU3UKO-XUMMSUIBIK  OMOJOTHSIHBIH Kypamjaac Oejiri peTiHAe MOJeKyJanblK OHOJIOTHUSHBIH Ka3iprli TEOPUSUIBIK KOHE
MPAKTUKAJIBIK MiHAETTepl (F€HOM KYpPBUIBIMBIH aXbIpaTy, TeHAep OaHKiH KYpy, F€HOMABIK JAaKTUIOCKOINHS; HBOJIOLHUSIHbIH,
OeriMaeyiH, OMOOPTYPAUTIKTIH, KAaHIIEPOTEHE3 IIH MOJICKYJIANBIK HET13/IepiH 3epTTey JKoHe T. 0.)

Ha3znauenue qucuumiaunel. JucuumimHa «MoTeKyIsIpHO-TEeHETHUECKU aHAIN3)» HallpaBiieHa Ha (OpMUPOBaHUE y OyIyIINX
CIIEIUAJTUCTOB CITIOCOOHOCTH K MPUMEHEHHUIO COBPEMEHHBIX OMOXMMHUYECKUX U TEHETHYECKUX METOJIOB aHAIM3a MOJICKYJISIPHO-
TeHETUYECKUX MEXAaHU3MOB () YHKITMOHUPOBAHHS OMOIOTUYECKUX CUCTEM.

Ilpu usyuenuu oucyunaumsl 6yOym paccmompensvl cleoyioujue acneknul. KIaCCUYeCKHEe METOJIbl MOJIEKYIISIPHOM OMOJIOTHU:




MUKPOCKOIIHSI, PEHTTEHOCTPYKTYPHBIN aHaJW3, paJHOAaKTUBHBIE H30TOMBI, COBpeMeHHble MeTobl: BbiaeneHue JHK,
amrudukanys, noinuMepasHas uenHas peakuus (IILP), saextpodopes, pecTpukums, MeTroa HoaUMopdu3Ma IIUH
pecTpukinoHHBIX QparmeHToB (II/IPD); cekBeHMpOBaHUE: OCHOBHBIE MOAXOAbI, COBPEMEHHbBIE TEXHOJIOTHH; KapTUPOBaHHE U
CKPUHUHT T€HOMOB;, COBPEMEHHBIE TEOPETUYECKHE W MPAKTUYECKHE 3a/1a4d MOJICKYJSPHOH OHMOJIOTMM KaK COCTaBIISIOIICH
¢bu3nKo-xuMHueckor Ouonoruu (pacmu@poBKa CTPYKTYphl T'€HOMa, CO3[aHHe OaHKa T€HOB, T'€HOMHAsl JaKTUIIOCKOIIHUSA,
M3ydeHHe MOJIEKYJISIPHBIX OCHOB SBOJIIOLINY, aJaNTalliy, OMOpa3HO00pasus, KaHIIEpOreHe3a u Jip.)

Purpose of discipline. The discipline "Molecular genetic analysis™ is aimed at forming the ability of future specialists to apply
modern biochemical and genetic methods of analysis, which allow in practice to demonstrate cellular molecular genetic
mechanisms of functioning of biological systems

In studying the discipline, the following aspects will be addressed: Methods of molecular biology: Classical (microscopy, x-ray
diffraction, radioactive isotopes), Modern: DNA isolation, amplification, polymerase chain reaction (PCR); electrophoresis;
restriction, method of restriction fragment length polymorphism (RFLP); sequencing: basic approaches, modern technologies;
genome mapping and screening; methods of molecular biology: classical and modern; modern theoretical and practical
problems of molecular biology as a component of physical and chemical biology (decoding of genome structure, creation of
gene bank, genomic fingerprinting, study of molecular bases of evolution, adaptation, biodiversity, carcinogenesis, etc.).

Komsr \ Kox \ Code Bio 4304

Buocrarucruka / Buocrarucruka / Biostatistics

IIpepexBesutrep\pepekBu3uThl\ | Maremarnka koHe  ¢usuka /| I[ToctpexkBe3utrep\ Kocibu (numimomanabl) npakTuka/

Prerequisites\ MaremaTrka u ¢busnka /| IMoctpexBu3uThI\ Postrequisite [MpodeccronanpHast (IpeAIUIUIOMHAS) MTpaKTHKa/
Mathematics and physics Professional (pre-diploma) practice

Kpenut cansl\Kpenuter\Credits | 6 Cemectpsl/Cemectpbr/Semesters | 7

[ToHHIH makcatbl/Llensb
muctumiHel/Aim of discipline

IToHHiH MaKcaThI: CTYIEHTTEPAIH T'€HETHKAIBIK 3epTTeyJIep/IiH HOTHXKEJIEPiHIH CEeHIMIUIINH aHBIKTAy YIIIH CTaTHCTUKAJIBIK
Tanay 9JICTEepiH TaHIAy KOHE KOJIaHy KaOUTeTIH KaJIBITITACTHIPY.

115101 oKy Homudicecinde cmyodenm Kabiiemmi 601a0bl:

OMOCTAaTUCTUKAHBIH HET13T1 CTATUCTUKAJIBIK 9ICTEPl MEH TY KBIPhIMIAMAJIAPIbl, TEPMUHEPI MEH POMI3IEP/Il KIKTECYTE;
3epTTey IpIKTEMEHIH JICHI'€iiH aHBIKTay bl €CKepe OTHIPHIN FHUIBIMH TOXipUOEH1 )Kocmapiayra;

FBUIBIMH 3€PTTEYJIEP/IiH HOTIKEIEPiH Taliay )KoHEe OHJICY JKOHE FhUIBIMHU HET137eNTeH KOPBITHIH/IBIHEI IIBIFAPYFa;
CTaTUCTHUKAJIBIK TaJJIay/bl, MATEMATUKAJIBIK XKOHE CTATUCTUKAJIBIK KeCcTelIepiMeH KYMBIC icTey KaOlJeTiH KepceTyre.
CTaTUCTUKAJIBIK OHJEYIIH Heri3ri oaictepiH (CThrofeHT TecTi, Puiiep TecTi, XU-KBaapaT, KOPPESIIMUIBIK Tanjnay, Oip
(akTOpJIBI TUCTIEPCHUSIIBIK TaJIJay), COHBIMEH Oipre OaFapiaMaliblK KaMTaMachl3 Tyl MaiiajanyFa.

gk~ wN -

Heap pucunIuHbE: ¢HOPMHUPOBATH Y CTYJACHTOB CITOCOOHOCTH BEIOMPATh M HCITOJIB30BATh METO bl CTATUCTHYECKOTO aHAIH3a
JUTSL OTIPEJICIICHUS JOCTOBEPHOCTH PE3YJIbTATOB T€HETHUYECKUX UCCIICOBAHMIA.

B pe3ynomame uzyuenus oucyuniunvi cmyoenm 0yoem cnocooeu:

1 kmaccuduIUpoBaTh OCHOBHBIC CTATHCTUYECKUE METOBI U TIOHATHS; TEPMUHBI K CHMBOJIMKY OMOCTAaTUCTHKHY;

2 TIJIaHUPOBATH HAYYHBIH KCIIEPUMEHT C YIETOM OIPEICIICHHS YPOBHS BEIOOPKH UCCIICIOBAHHS,

3 aHanM3upoBaTh U 00pabaTHIBATH PE3yNbTAThl HAYYHOTO MCCIIEIOBAHUS U JIelaTh HAyYHO 0OOCHOBAaHHBIE BHIBO/IBI;

4 moka3aTh BJIAJICHUE CTATUCTHYCCKUM aHAIM30M, YMEHHE paboTaTh ¢ MAaTEMAaTHUYECKUMHU U CTATHCTUICCKIUMHE TAOJTHITIAMH.




5 WCMIOJIb30BaTh OCHOBHBIE METOJIBI CTATUCTHYECKON 00paboTku pe3ynbTaToB (Tect CThloseHTa, TecT duiiepa, Xu-KBaapar,
KOPPEJSIIMOHHBINA aHAJIN3, OTHO(DAKTOPHBIN TUCIIEPCUOHHBIN aHAIN3), B TOM YHCJIE C TOMOIIBIO IPOTPAMMHOTO 00ECTICUSHHS.

Aim of discipline: to form the ability to select and use statistical analysis methods to determine the reliability of the results of
genetic studies.

As a result of studying the discipline, the student will be able to:

classify the basic statistical methods and concepts; terms and symbols of biostatistics;

plan a scientific experiment taking into account the determination of the sample level of the study;

analyze and process the results of scientific research and make scientifically based conclusions;

show the possession of statistical analysis, the ability to work with mathematical and statistical tables.

use basic methods of statistical processing of results (Student's test, F-test, chi-square test, correlation analysis, one-factor
analysis of variance), including using the software.

g~ wN -

[ToHHIH  KpICKAama Ma3MYHBI/
AHHOTAIHS JVCIUATUTHHBI/
Abstract of discipline

IMonnin mingeTi. «bruocraTucTrka» MoHI OoJaNIaK MaMaHAAPABIH FRUIBIMU 3€PTTEYJICp HOTHIKEIEPIH CTATUCTUKAIBIK OHICY
JaFbLUIApbIH UTepy KaOileTiH JaMbITyFa OaFbITTaIFaH.

11o10i oxbimyOa Keneci acnekminep Kapacmulpuliadsl: OUOIIOTUSIIBIK 3epTTEyIep e MaiJalaHbUIATBIH HET13T MaTeMAaTUKAITBIK
KOHE CTAaTUCTUKAJIBIK SJICTEpl; Ke3AEHCOK MIamalapblH Tapaily 3aHAbUIBIKTAphI; YIKEH KeJeMJEri NepeKTepAl TONTACThIPY
ozicTepi; ecemTey oIicTeMeci JXoHE ipikTeMe Kepcerkimrepai Oaramay; tect CthiogeHTta, Tect @uinepa, Xu-KBaapar,
KOPPEJISIMOHHBIN aHaJN3, TUCTIePCHUSIHBI TaJIjay HEeTi3epi.

Ha3nauenmne aucnmniusbl. ucummumza «buocratuctuka» HampaBiieHa Ha (QOpMHpOBaHHE Yy OYAYIIMX CIIEHUAINCTOB
CHOCOOHOCTH K BJIJICHUIO HABBIKAMH CTaTUCTUYECKONH 00pabOTKH pe3yIbTaTOB HAyYHOTO HCCIEIOBAHNUS.

Ipu uzyuenuu oucyuniunvl 6yOym paccmompeHvl cliedyrowue acneknul. OCHOBHbIE MaTEMaTHKO-CTATUCTUYECKHUE METOIbI,
IpUMEHsieMble B OHOJOIMYECKHX MCCIIEOBAHUAX; 3aKOHOMEPHOCTH pACHpeleNeHHsl CIydailHbIX BEJIWYMH; METOJIUKU
IPYNIUPOBKU OOJIBIIOrO KOJIMYECTBA JTAHHBIX; TEXHUKA BBIYMCIEHUS M OLIEHKA BBIOOPOYHBIX MOKa3zaresel; Tect CThbIO/IEHTa,
tecT Puiepa, XU-KBaJApaT, KOPPEISLMOHHBII aHAJIN3, OCHOBBI JUCIIEPCUOHHOIO aHAJIN3A JAHHBIX.

Purpose of discipline. The discipline "Biostatistics " is aimed at forming the ability of future specialists to master the skills of
statistical processing of the results of scientific research.

In studying the discipline, the following aspects will be addressed: the main mathematical and statistical methods used in
biological research; patterns of distribution of random variables; techniques for grouping large amounts of data; calculation
technique and evaluation of sample indicators; Student's test, F-test, chi-square test, correlation analysis, basics of analysis of
variance.

Koumer \ Kox \ Code PP 4305

Kaciou (muniiomamnasl) npakruka/llpodeccuonanbras (mpexaumiomuasi) npakruka/ Professional (pre-diploma)
practice

[TpepexBe3uTTep\pepeKBU3UTHI\
Prerequisites\

buocrarucruka / buocratuctuka / | I[ToctpekBe3urrep\ Jlumiiom KyMBICBIH (3k00aChIH) JKa3y XKoHE Kopray
Biostatistics [MoctpexBuzuTh\ Postrequisite / Hammcanume M 3amyra JAUIJIOMHOW pabOTHI
MamaHaplk ~ OOWBIHIIA  MTOHJED./ (mpoekra) /

JINCIMIUIMHBL 110 CHEHUAIBHOCTH Writing and Presentation of Diploma Work
/Disciplines in the speciality (Project)




Kpenut cansr\Kpeauter\Credits

3 | Cemectpsi/Cemectpsr/Semesters | 8

[Tonniy makcatbl/Llenn
mucuurunael/Aim of discipline

IIpakTUKaHBIH MaKCAThI: CTYACHTTEPAIH JUIUIOMIBIK XYMBIC TaKbIPbIObI OOMBIHINA AKCIEPUMEHTTIK MaTepUaNIbl KUHAY
’KOHE OHBI XKa3y YIIiH aJbIHFaH HOTHXKENIEP/Ii OHCY JaFIblIapbIH KAIBIITACTHIPY.

Ipaxmuxansl emy namudicecinoe cmyoeHm Kabiiemmi 601a0vl:

1 mamaHzbIK OOWBIHINIA alFaH OLTIMIEPIH KOPBITHIHIAYFA,

2 OeKITIITeH TaKbIPhIN OOWBIHIIIA 3epTTEYIIePIi JKOCTapiay ®KoHe KYprizyre;

3 TakpIpblll OOWBIHINIA o7cOM MIONYABl JalbIHIAAyFa, COHJAK-aK OEKITIIreH TaKbIPBIT OOWBIHINA JUTUIOMIBIK >KYMBICTBHI
JabIHJIayFa )KOHE Ka3yFa;

4 HaKTHI TaNICBIPMaHbI TEPEH XKoHE 63 OCTIHIIIE TaMbITy MYMKIHIITTH KOPCETYTE;

5 3epTTey HOTIKEIEPiH TalJIal, KOPHITHIHIBI )Kacayra.

Heap mpakTuku: chOPMHUPOBATh y CTYIEHTOB HAaBBIKM cOOpa IKCIEPHUMEHTAIBHOTO Marepuaia M0 TeMaTHKe IMIUIOMHOW
paboTel 1 00pPabOTKA IMONYYCHHBIX PE3YJIbTATOB ISl ©€ HAIMCAHHUS.

B pesynsmame npoxooscoenus npaxmuxu cmyoenm 6yoem cnocobe:

1 o00600maTs MoTydCHHBIC 3HAHUS TI0 CIICITUATBHOCTH,

2 TIUIAHUPOBATh M MPOBOIMTH UCCIICTOBAHUS 110 YTBEPKIACHHOHN TeMe;

3 TOATrOTOBUTH JIUTEPATYPHBIH 0030p MO TeME, a TAaKXKe MOJIrOTOBUTh W HANHMCATh TUILUIOMHYIO Pa0OTy IO YTBEP)KICHHOMN
TEME;

4 TPOAEMOHCTPUPOBATH YMEHHSI IIIYOOKO U CAMOCTOSITENIFHO Pa3pabaThiBaTh KOHKPETHYIO 3314y,

5 aHanM3MpoBaTh MOJIYYCHHBIC PE3yIbTATHl HCCIICOBAHNUS U JETIaTh BHIBOIBI.

Aim of practice: to form the skills of students to collect experimental material on the research subject and the processing of
the results to write diploma work.

As a result of practice, the student will be able to:

1 summarize the knowledge gained in the specialty;

2 plan and conduct research on the approved topic;

3 prepare a literature review on the topic, as well as to prepare and write a thesis on the approved topic;

4 demonstrate the ability to deeply and independently develop a specific task;

5 analyze the research results and conclude.

[ToHHiH KpICKaIla Ma3MYHBI/
AHHOTaIUs TUCIUTLTAHBL/
Abstract of discipline

IpakTukaasin Minaeri. «KociOn (aumniaoManibl) IpakTHUKAckDy OoJiallak MaMaHAApAbIH JUIUIOMABIK OUTIKTUIIK JKYMBICHIH
OpBIHAAY KaOl1eTiH KalbIITaCThIpYFa OaFbITTaJIFaH.

Ilpakmukadel okbimyoa Keneci acnekminep Kapacmulpvbliaobl: 3€pTTEY TaKbIPhIOBI OOWBIHIIA oAcOMETTEpIl 137y KoHE
Tangay; JUIUIOMIBIK SKYMBICTBIH MaKcaTTapblHAa HETI3ENreH QNICTepAl TaHaay;, Ka3ipri 3aMaHayd akKlapaTrThIK
TEXHOJIOTUSUIApAbl KOJJaHy; OUTIKTUIIK JKYMBICTapblHA KaXeTTI Marepualjgapipl TaHIay; SKCIEPUMEHTTIK JIepeKTepl
CTaTUCTHUKAJIBIK OHJICY; HOTIKENIEPIi Taliay; 3epTTey HOTHXKeIepiH jko0anay jKoHe YChIHY.

Hasnavenune mpaktuku. «lIpodeccuonanpHas (MpeaauIuioOMHas) TPaKTHKay HampaBieHa Ha (GOPMHpPOBAHHUE y OYTYIIMX
CHEIHATMCTOB CIIOCOOHOCTH K BHITIOTHEHHIO IUTIJIOMHOM KBaTH(PUKAITMOHHON pabOTHI.
Ilpu usyyenuu Oucyuniunvl 6yO0ym paccmMompeHvl credyloujue acnekmuvl TIOUCK M aHaW3 JINTEpPAaTypbl MO TEeMaTHKe




HCCIIeIOBaHMsI; BBIOOP aJE€KBATHBIX METOJIOB, MCXOJS U3 3aJady TEMbl JAMUIUIOMHON palOOThl; NPUMEHEHHE COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUH; MOAOOp HEOOXOAMMBIX MAaTEpUaoB JUIS BBIIOJIHEHUS KBAIM(UKALMOHHOW pPabOTHI;
cTaTUCTHYeCKast 00pabOTKa HKCIEPUMEHTAIbHBIX JJaHHBIX; aHAJIU3 Pe3yJbTaToB; 0()OPMIIEHUE U IIPEACTABICHNUE PE3yJIbTaTOB
HAYYHO-HMCCIIEI0BATEIbCKON pabOTHI

Purpose of practice. "Professional (pre-diploma) practice™ is aimed at forming the ability of future specialists to perform the
diploma qualifying work.

In studying the discipline, the following aspects will be addressed: the search and analysis of literature on the research subject;
the choice of adequate methods based on the objectives of the diploma work; application of modern information technologies;
selection of the necessary materials for the qualification diploma work; statistical processing of experimental data, analysis of
results, formatting and presentation of research results.

BENAIHJEYIII IOHAEP (BIT) UKL/ LAKJ MPO®UIUPYIOIMX JUCLUILIMH (1) / MAJOR DISCIPLINES (MD)

TAHJAAY KOMIIOHEHTI/ KOMIIOHEHT I10 BBIBOPY/ ELECTIVE COMPONENT

Kozst \ Kox \ Code PG4306

Koanan6aanl renernka/ [pukiaaanas reneruxa/ Applied Genetics

[TpepexBe3uTTep\IpepEKBU3UTHI
\ Prerequisites\

Kpenur cansl\Kpenuter\Credits

I'eneruka / I'enetuka / Genetics IToctpexsesurrep\ IMoctpexBusuThl\ | JIMIIIOM KYMBICBIH (KOOAChIH) Kazy
['eHeTHKAIBIK UHXKCHEPHUS /| Postrequisite xoHe Kopray / Hammcanwe u 3amura
I'enernueckas wumxenepus / Genetic JUILUTIOMHOM paboThI (poekTa) /
engineering Writing and Presentation of Diploma
Monekynanbik ouosorus KOHE Work (Project)

reHopuarHoctuka /  MorekymspHas Hemece/wnu/or  Kemenai  eMTHXaH
OnosIoTHs u reHoJuarHocTuka  / TaIICBIPY JK9HC HaﬁBIHHay/ IToaroroska
Molecular biology and gene diagnostics W cjada KomriekcHoro sk3amena/ The
Ilurorenetuka / Iluroreneruka / preparation and delivery of complex
Cytogenetics examination
MonekynanblK-TeHeTUKAIBIK ~Tangay /

MornekynsipHo-TeHeTH4YecKuii aHammu3 /

Molecular genetic analysis

9 Cemectpbr/CemecTpbl/Semesters 7

[ToHHIH Makcatbl/Llennb
mucturmaHel/Aim of discipline

IToHHiH MaKcaThl: CTYIEHTTEPAIH MOHAPAJIBIK 3epTTeyIep il )KYPri3y YIiH KOJJaHOaIbl FTeHEeTUKAHBIH JKETICTIKTepi MEH
MEPCIEKTUBACHIH TajIay KaOlIeTTepiH KaJIbITacThIpy.

115101 oKy HomudicecinOe cmyodenm Kabiiemmi 601a0bl:

1 oxanmel KOHE MOJIEKYIANbIK T'C€HETUKAHBIH 3aMaHayHM >ETICTIKTEpiH IC JKY3iHAE KOJJaHy MYMKIHIITIH CBIHH TYpAE
TYCIHAIpYTE;

2 ecCIMJIK MapyanIbUIBIFbI, KaHyapiap MEH MUKPOOPTaHU3MIIEP/ETi 3aMaHayH JKOHE MOJICKYIaIbIK-TeHETUKAIBIK d/IiCTePIi
KOJIJIaHy KQKETTITITiH KOPCETYTE;




3 OumosorusubIK OeJceH Al 3aTTapAblH (MHCYJINH, 6CIM TOPMOHBI, SPUTPOIIOATHH XKOHE T.0.) oHAIpiciHe MOAU(UKAIMIITAHFaH
KJIIETKaJIap/Ibl Kacay YIIiH TeHAIK HHXCHEPHUSHbBIH KaFUIaTTapblH )KOHE 9[IICTEPIH TajlayFa,

4 noctypai ecipy omicTepiHe Oanmama peTiHIAE TPaHCTEHAIK OCIMIIKTEp MEH J>KaHyapiapIbl alyIblH, XaHyapJapabl
KJIOH/IayIbIH STUKAJIBIK aCTIEKTUICPIH KapacThIPYFa;

S5 MoOJeKyNaNbIK-TeHETHKAIIBIK AICTEP/IiH TYKBIM KyaJlaylIbUIBIK aypyJlapasl eMIeYAe jKOHE TeHETHKAIBIK JaKTHIOCKOHUAA
KOJIJITaHy KQKETTUIIrh MeH OoJialllaFbIH KOPCETYTe.

Heap TUCHUIIUHBI: CPOPMUPOBATH Y CTYACHTOB CIOCOOHOCTH aHAIM3UPOBATH JOCTHIKCHUS M MEPCIIEKTHBBI MPUKIIATHON
TCHETUKH JUIS IIPOBEICHUS MEXKIUCIUTITMHAPHBIX UCCIICIOBAHMIA.

B pezynomame uzyuenus oucyuniunvt cmyoenm 6yoem cnocooeu:

1 KpUTHYECKU OCMBICIMBATH BO3MOXKHOCTH HCIIOJIH30BAHUS COBPEMEHHBIX OCTHKEHUH OOIIEH W MOJISKYISIPHON TCHETHUKH
Ha MPaKTHKE;

2 T1oKa3aTh HEOOXOJMMOCTh HCIOJB30BAHUS COBPEMEHHBIX TPAIMIMOHHBIX W MOJICKYJIIPHO-TEHETHUYECKUX METOJIOB B
CEJICKIIMH PACTCHUI, )KUBOTHBIX 1 MHKPOOPTaHU3MOB;

3 aHaNMM3WPOBATH MPHHIMUIBI U METOJbI TEHHOW WHXCHEPHU U CO3JaHHs MOAM(DHUIMPOBAHHBIX KJIETOK MO MPOU3BOICTBY
OHMOJIOTMYECKH aKTHBHBIX BEIIECTB (MHCYJIMH, TOPMOH POCTA, SPUTPOTIOITHH H 1. );

4 paccMOTpeTh AITHYECKHE CTOPOHBI TOJIYYCHHS TPAHCTCHHBIX PACTEHUH M JKUBOTHBIX, KIIOHHUPOBAHUS J>KUBOTHBIX Kak
JIbTEPHATHBY METO/IaM TPAJUIIMOHHON CEJICKIINY;

5 mokazaTh HEOOXOIMMOCTh U TIEPCICKTUBBI HCIOJIB30BAHUS MOJICKYJIIPHO-TCHETHUECKUX METOJOB B  JICYCHUU
HACJICJICTBEHHBIX 00JIC3HEH U B TeHETUYCCKOM JTAKTUIIOCKOIINH.

Aim of discipline: to form the ability to analyze the achievements and prospects of applied genetics for conducting
interdisciplinary research.

As a result of studying the discipline, the students will be able to:

1 critically interpret the possibilities of using modern achievements of general and molecular genetics in practice;

2 present the necessity of using modern traditional and molecular genetic methods in breeding of plant, animals and
microorganisms;

3 analyze the principles and methods of genetic engineering to create modified cells for the production of biologically active
substances (insulin, growth hormone, erythropoietin, etc.);

4 consider the ethical aspects of obtaining transgenic plants and animals, cloning animals as an alternative to traditional
breeding methods;

5 present the need and prospects for the use of molecular genetic methods in the treatment of hereditary diseases and in
genetic fingerprinting.

[ToHHIH KBICKaIIa Ma3MYHBI/
AHHOTaIMSI TUCIUTUIAHBI/
Abstract of discipline

Ionnin mingeri. «KonmanGanel reHeTWkay TMOHI OoJsamak MaMaHAAPIbIH KAl JKOHE MOJEKYJISPIBIK TEeHETHKa
cajlaChIH/IaFrbl OUTIMIEPiH KOCIOM KbI3METTE KOJIJaHy KaOiJeTiH JaMbITyFa OaFbITTaJIFaH.

II5n0i  oxbimyoa Keneci acnekminep Kapacmulpvliaovl: OWONOTHSUIBIK OCJICeHMl 3aTTapAblH OHIIPICIHE KaXeTTi
MoauUKaIMsIIaHFaH KIETKaJIap/bl )Kacay YIIH MeHIIK MHXEHEPUSHBIH KaFuAaTTapbl MEH SJICTepi; TPAHCTeHIIK OCIMIIKTEp
MEH jKaHyapJiapJibl OHIIpY 9/icTepl; ASCTYPIl ecipy diicTepiHe Oanama peTiHAe KaHyapyiapAbl KJIOHJAy; TYKbIM KyaJlalThIH
aypyJap/bIH TeHIK TepanusChIHBIH o/IiCTePi, TCHETUKAIBIK JAKTUIOCKOIKS; KOPIIaFaH OPTaHbIH JIACTAHYBIHBIH M€HETHKAIBIK
acreKTuIepl )KOHe OpraHu3M/l MyTareH ik (pakTopiapaaH Kopray Sici.




Haznauenne pucommiaunbl. JuciumimHa «lIpuknanHas reHeTHKa» HampaBiieHa Ha (opMupoBaHMe Yy Oyaymux
CTELUAINCTOB CIOCOOHOCTH K MPHUMEHEHHIO 3HAaHUH B 00JacTH 0OmIel W MOJEKYISIPHOW T€HETHKH B MPO(ECcCHOHATBHOM
JESATEIIBHOCTH.

Ipu uzyuenuu Ooucyuniumvl OyOym paccmompeHvl credyroujue achekmovl: TPUHLMIBI U METOJAbl T€HHON WHXXEHEPHUU VI
CO3JlaHusl MOAU(DULUUPOBAHHBIX KJIETOK IO IPOU3BOJACTBY OHOJOIMYECKHM aKTHUBHBIX BELIECTB; METOJbl IOJIYy4EHUs
TPAHCT€HHBIX PACTCHUM M >KMBOTHBIX; KJIIOHUPOBAHME >KMBOTHBIX KaK aJbTEPHATHMBA METOAAM TPAJULMOHHOM CEJICKLUU;
METO/bl T€HHON TepanuM HacleACTBEHHBIX OOJIE3HEH, reHeTHUYecKas JAaKTUIOCKONHUS; FeHETHUECKUE ACHEKThl 3arps3HEHUs
OKpY>Karoliel cpeibl ¥ CocoOBI 3alIUTHI OPraHU3Ma OT MYTareHHbIX (DaKTOpOB.

Purpose of discipline. The discipline "Applied genetics” is aimed at forming the ability of future specialists to apply
knowledge in the field of general and molecular genetics in their professional activities.

In studying the discipline, the following aspects will be addressed: the principles and methods of genetic engineering for the
creation of modified cells for the production of biologically active substances; methods for producing transgenic plants and
animals; animal cloning as an alternative to traditional breeding methods; methods of gene therapy of hereditary diseases,
genetic fingerprinting; genetic aspects of environmental pollution and ways to protect the organism from mutagenic factors.

Kompr \ Kox \ Code FO 4307

PdapMaKoreHeTHKA kIHe OHKOreHeTuka / @apMaKkoreHeTHKa M oHKoreHetuka / Pharmacogenetics and oncogenetics

[MpepexBesutrep\npepexkBusuthl | ['eHernka / ['enetnka / Genetics IMocTpekBe3uTTep\ IMoctpexBusuThl\ | JIMIIIOM KYMBICBIH (KOOAChIH) Kazy

\ Prerequisites\ MoseKyaanbiK ouosorus xoHe | Postrequisite JoHe Kopray / Hammcanue u 3amura
reHoguarHoctuka /  MomnekymspHas JMITIOMHOM paboThl (1poekTa) /
OuoyorMuss W TIEeHOAUMarHoctuka [ Writing and Presentation of Diploma
Molecular biology and gene diagnostics Work (Project)
Iurorenetuka / Ilurtorenmeruxa / Hemece/unu/or  Kemenai  eMruxaH
Cytogenetics Tancelpy koHe maibiHaay/ IToarotoBka
MoneKynanLIK-reHeTHKanHK Tangay / U Ccaada KOMIIJICKCHOI'O sk3amena/ The
MorekynsipHO-TeHeTHYeCKuil aHamu3 / prepa_ratic_)n and delivery of complex
Molecular genetic analysis examination

Kpenut canbl\Kpeautsi\Credits | 9 Cemectpsl/CemecTpbl/Semesters 7

[Tonnig makcatel/L{enn
mucuumuHel/Aim of discipline

IToHHiH MaKcaThbl: CTYAEHTTEpPAIH TYKbIM KyalalWThlH (akropiapra OaillaHBICTBI afaM OpraHU3MHIH JA9pi-JopMeKTepre
pEaKUUsAChIH CUIATTay >KoHE Oaranay KaOUIETIH KaJlbIITACTBIPY >KOHE paK aypyAblH MOJIEKYJAIbIK-TEHETUKAJBIK HET131H
Tanjay.

115101 oKy HomudicecinOe cmydenm Kabiiemmi 601a0bl:

1 ’KeKe OpraHu3MHIH JSPUIIK 3aTTapFa Ce3IMTAABIKTHIH (hapMaKoANHAMHUKAIBIK JKoHE (DapMaKOKMHETHKAIBIK MEXaHU3MJIEPiH
AHBIKTAYFa;

2 TYKBIM KyaJlaiThIH (pakTopiapra 6aliIaHbICThI €CipTKIre OpraHM3MHIH PeaKkIMAChIH TaJayFa;

3 HaKTHl TAIMEHTTIH TEHOTHUIIIH 3epjeiiey HeTi3iHJe ecCIpTKi TaHJayabl KOHE OJapibl Jo3ajlay PEeKUMJICPIH Japaiay
MYMKIH/IIT1H aHBIKTayFa,

4 kaHueporeHe3/iH OMOJOTHSCHIH XKOHE TeHETHKAChIH TYCIHIpyrere;




5 KopmiaraH oOpTa MYTareHTTEpiHIH, BUPYCTHIK J>KOHE TOPMOHAIIBI KaHIEPOTCHIEPAIH MYTareHTTEPIHIH ocep eTy
MeXaHU3MIEPiH TYCIHIIpyTe.

Heab aucuMIIMHBI: CHOPMHUPOBATH Y CTYIEHTOB CIIOCOOHOCTh ONMMCHIBATH U OLIEHMBATh PEAKLMU OpraHU3Ma 4YeloBeKa Ha
JICKApCTBCHHBIC CPCACTBAa B 3aBUCHUMOCTU OT HACJICICTBCHHBIX (baKTOPOB U aHAJIMU3UPOBATH MOJICKYJIIPHO-TCHCTUYCCKUC
OCHOBBI paka.

B pesynomame usyuenusa oucyuniunsvl cmyoenm 6yoem cnocooen.:

1 ompenenate ¢apmakoguHaMHyeckue M (HapMAKOKMHETHMUYECKHE MEXAHHU3Mbl UYBCTBUTEJIBHOCTH HWHIMBUAYAJIBHOTO
OpraHM3Ma K JIEKapCTBEHHBIM CPEJICTBAM

2 aHAIM3UPOBATh PEAKIIMU OPraHU3Ma Ha JIEKAPCTBEHHBIE CPEACTBA B 3aBUCUMOCTH OT HACJI€AACTBEHHBIX (DAaKTOPOB;

3 OnpeaACIsATb BO3MOKXHOCTH HWHAWBUAYAJIU3allUU BBI60pa JICKAPCTBCHHBIX IMPCIIapaTOB U PCKUMOB HX JO3UPOBAHHA Ha
OCHOBAHUU M3y4YEHUS T'€HOTUIIA KOHKPETHOT'O MaI[UEHTA.

4 00BACHUTH OMOJIOTHIO U TEHETUKY KaHILIEPOTEHE3a;

5 aHanM3upoBaTb MEXAHU3MbI JEHCTBHS MYTareHOB OKpYJXKarollled Cpeibl, MYTareéHOB BHMPYCHOTO U TOPMOHAJILHOI'O
KaHIeporeHesa

Aim of discipline: to form the ability to describe and evaluate the reactions of the human organism to drugs, depending on
hereditary factors and analyze the molecular genetic basis of cancer.

As a result of studying the discipline, the student will be able to:

1 determine the pharmacodynamic and pharmacokinetic mechanisms of the sensitivity of the individual organism to drugs

2 analyze the body's response to drugs, depending on hereditary factors;

3 determine the possibility of individualization of the choice of drugs and their dosage regimens based on the study of the
genotype of a particular patient.

4 explain the biology and genetics of carcinogenesis;

5 analyse the mechanisms of action of environmental mutagens, mutagens of viral and hormonal carcinogenesis;

[ToHHIH KbICKaIIa Ma3MYHBI/
AHHOTaIMsI TUCIUTLIAHBI/
Abstract of discipline

IMonnin mingeri. «®apMakoreHeTHKa >KOHE OHKOTCHETHKAa» TIoHI OoJiamiak MaMaHJapAblH KociOM OUTIKTLIITIMEH 63
OUTIMIEPIH JKOHE JaFAbUIapbIH KOJ1aHy KaOlIeTiH JaMbITyFa OaFbITTalIFaH.

II5n0i  oxbimyoa Keneci acnekminep Kapacmulpuliadvl: KEKe OpPraHU3MHIH JOPUIIK 3aTrTapra  Ce3IMTalbIKThIH
(bapMakoIMHAMUKAIIBIK oHE (apMaKOKMHETHUKAJIBIK MEXaHU3MAEpl; MOJIEKYJaJIbIK JUarHOCTUKAHBIH OJICTEpiH KOJjJaHa
OTBIPBI JepOECTEHAIPUIreH A3pi-I9pMEK 9/IICTEpPIH MEHIepyl; KaHIEPOTreHe3/11H OMOIOTHICH] )KOHE TeHETUKAChl; OHKOTEHEP
’KOHE OHKOIIPOTEHHJIEP; BUPYCTHIK JKOHE TOPMOHAJIB/IbI KaHIIEPOTreHe3 MeXaHUu3M/Iepi; ICIKTepIiH KajJbIITacy MpouecTepiHaeri
TeHCP/IIH, PEelenTOpiIapAblH, oCy (aKTOPJIAPBIHBIH, KJIETKAIBIK >KyHenepiH Oy3bUIBICTAPBIHBIH POJll; ICIKTepiH KOmNTiK
JOPUTIK TO3IMALIIT; ICIKTEep/li AMArHOCTHUKAJIAY, 3ePTTeY JKOHE eMICYAiH Heri3r1 o/licTepi.

Ha3znauenue aucummumubl. Juciuminia «@apMakoreHeTHKa U OHKOTEHETHKa) HampapiieHa Ha GOpMUPOBaHUE Y OyAyIINX
CIELUAIHCTOB CIOCOOHOCTH K MPUMEHEHUIO MOTYYEHHBIX 3HAHUH U HAaBBIKOB B CBOEH NMPO(hecCHOHAIBHOM AeITeTbHOCTH.

Ipu usyuenuu oucyunaumsl 6yOoym paccmompensl creoyioujue acnekmol. (hpapMakoInHaMUYecKue U (papMaKOKMHETUYECKUE
MEXaHU3MBbl YyBCTBUTENBHOCTH MHIUBUAYAIBHOIO OPraHU3Ma K JIEKapCTBEHHBIM CPEICTBAM; METO/IbI IEPCOHATN3UPOBAHHOM
MEIMIMHBl C TPUMEHEHHEM METOJOB MOJIEKYJSIPHOM JMarHOCTUKM; OMOJIOTHMsI M T€HeTHKa KaHIIepOreHe3a; OHKOTEHbl U




OHKOOETIKM; MEXaHU3Mbl BHPYCHOTO M TOPMOHAIBHOTO KaHIIEPOTeHE3a; pOJb TEHOB, PEIENTOPOB, (AKTOPOB pOCTa,
HapymeHI/Iﬁ KJIICTOYHBIX CHCTCM B TIIpolLECCax 0HyXOJI€O6pa3OBaHI/I$I; MHOXCCTBCHHAA JICKApPCTBCHHAs YCTOﬁqHBOCTb
OITyXOJICH; OCHOBHBIC METO/IbI TUArHOCTUKH, H3YYCHHUS U JICUCHUS OMYXOJICH.

Purpose of discipline. The discipline "Pharmacogenetics and oncogenetics” is aimed at developing the ability of future
specialists to apply their knowledge and skills in their professional activities.

In studying the discipline, the following aspects will be addressed: the pharmacodynamic and pharmacokinetic mechanisms of
the sensitivity of the individual organism to drugs; the methods of personalized medicine using the methods of molecular
diagnostics; biology and genetics of carcinogenesis; oncogenes and oncoproteins; mechanisms of viral and hormonal
carcinogenesis; the role of genes, receptors, growth factors, disorders of cellular systems in the processes of tumor formation;
multiple drug resistance of tumors; the basic methods of diagnosis, study and treatment of tumors.

Konsl \ Kox \ Code MF 4308

MouiekyaajbiK ¢putonarosorusi / MoaekyJasipuasi puronarosiorus / Molecular phytopathology

[MpepexBesutrep\npepekBusuthl | ['eHeruka / ['enetuka / Genetics [MocTpekBe3utTep\ JIMriiioM KYMBICHIH (’KOOACBIH) Ka3y kKOHE KOpFay

\ Prerequisites\ Mornekynanslk ~ Ouonorus  koHe | [loctpexBusuthi\ Postrequisite / Hamucanume W 3ammra TUTUIOMHOM pabOTHI
TeHOJMAarHocTuka / MolekysipHas (mpoekTa) /
OUOJIOTUS W TeHoauarsoctuka [/ Writing and Presentation of Diploma Work
Molecular  biology and gene (Project)
diagnostics HeMmece/unn/or KemieHai eMTHXaH TarChIpy JKOHE
MoueKynanblK-TeHETUKAIBIK TaJIIay naiipiaay/ IToaroTroBka M ciada KOMIUIEKCHOTO
/ MoJteKyIapHO-TeHETHYECK Ut sk3amena/ The preparation and delivery of
anaim3 / Molecular genetic analysis complex examination

Kpenut canel\Kpenutei\Credits | 6 Cemectpol/Cemectpbr/Semesters | 7

[ToHHIH Mmakcatbl/Llennb
mucturiHel/Aim of discipline

IToHHiH MaKcaThI: CTYIEHTTEPAIH 6CIMIIK UMMYHUTETIHIH TYypJepi MEH MEXaHU3MEPiH CUIIATTAy KOHE 6CIMIIKTEP/IiH
MaTOTEeHIEPre Ce3IMTaABIFBI MEH TO3IMIUIITIHE dcep €TeTiH (aKTopiap/sl Oaraiay KaOlIeTTePiH KaJbITacThIPY.

115101 oKy Homudicecinde cmyodenm Kabiiemmi 601a0bl:

1 canplpaykynakTap, OakTepusiiap MEH BUPYCTap/IaH TybIHIaFaH OCIMIIKTEP/IiH KYKIaIbl aypyJapbIHBIH TeHETHKAIBIK JKOHE
MOJIEKYJIaNIbIK HET13/IepiH, COHaii-aK KopiaraH opTa (pakTOpJIapbIHbIH dCEPIH KOPCETYTe;

2 MOJICHM OCIMIIKTEP/IiH TeHETUKAITBIK KOJUICKIIUSCHIHBIH (PUTOMATOTEHACPTe TOIIMIUTITIH OaFranayra;

3 ¢duronaToreHAIK MUKPOOPTaHU3MACPIH TEHOMIBIK MOTUMOP(PU3MIH 3ePTTEYTE;

4 (QuronaroreHaepre eCIMAIKTEPIIH TO3IMAUTIK (aKTOPIapbIH aHBIKTAYFa;

S MOJIEHU OCIMIKTEpIer1 MUKPOOPTraHU3MJIEpIiH TeHETUKAJIBIK OPTYPJIUIITIH TalAay 9ICTepPiH MOJIEIeyTe.

Heap THCHUIIMHBI: CPOPMUPOBATH Y CTYACHTOB CIHOCOOHOCTH ONMHUCHIBATH THUIBI M MEXaHHU3Mbl UMMYHHTETA PACTCHHH U
OLICHUBAThH (DAKTOPHI, BIUSIONINE HA BOCIPUUMYHUBOCTh M YCTOWYMBOCTh PACTEHUN K MMAaTOTEHAM.

B pe3ynomame uzyuenus oucyuniunvi cmyoenm 0yoem cnocooeu.:

1 packpbITh TEHETHYECKHE M MOJIEKYJISPHbIE OCHOBBHI HH(EKIIMOHHBIX OO0JIe3HEW pacTeHMii, BBI3BIBAEMBIX T'pHOAMU,
OaKTepUSIMH U BUPYCAMHU, a TAK)KE HAXOJISIINXCS IO/ BIUSHUEM dKOJOTHISCKUX (DAKTOPOB;




2 OULEHUTh N'€HETHYECKYIO KOJUIEKIINIO KYJIbTYPHBIX PACTEHHUH Ha yCTONYHUBOCTh K (PUTOMATOTEHAM;

3 wuccrenoBaTh FTeHOMHBINA MOMUMOP(U3M y (PUTONATOTC€HHBIX MUKPOOPTaHH3MOB;

4 BBIABUTH (PAKTOPHI YCTOMYMBOCTU PACTEHUM K (PUTOMATOTEHAM,

S MOJEIMPOBATh METO/Ibl aHAJIN3a TEHETUYECKOT0 Pa3HO00pa3usi MUKPOOPTaHU3MOB Ha KYJIbTYPHBIX PACTCHUSX.

Aim of discipline: to form the ability to describe the types and mechanisms of plant immunity and evaluate the factors
affecting the susceptibility and resistance of plants to pathogens.

As a result of studying the discipline, the student will be able to:

1 reveal the genetic and molecular bases of infectious diseases of plants caused by fungi, bacteria and viruses, as well as
under the influence of environmental factors;

2 evaluate the genetic collection of cultivated plants for resistance to phytopathogens;

3 investigate genomic polymorphism in phytopathogenic microorganisms;

4 identify factors of plant resistance to phytopathogens;

5 simulate methods for analyzing the genetic diversity of microorganisms on cultivated plants.

[ToHHIH KpICKAaIa Ma3MYHBI/
AHHOTAIHS JICIIATUTHHBI/
Abstract of discipline

IMonnin wmingeti. «MoseKynalbIK (GUTOMATOJNOTH» IIOHI OoyamaKk MaMaHaapAblH (QHUTONATOreHAEepPre OCIMIIKTEeP/IiH
TO3IMIUTIT Typasbl OUTIMIH K9CI0M KbI3METTIH/IE KOJIIaHy KaOlJIeTiH KaJbINTaCThIpyFa OarbITTajIFaH.

IIonoi  okpimyoa Keneci acnexminep Kapacmulpuliadvl: CaHbIpAyKyJIaKTapaaH, OakTepusulapJaH >XKOHE  BHpyCTapJaH
TybIHIAFaH OCIMIIKTEPAIH >KYKNANbl aypyJldapblHBIH TE€HETUKAJbIK JKOHE MOJEKYJIalblK Heri3fepi; KopllaraH opTa
(bakTopIapbIHBIH dCepiHEH OOJIATBIH OCIMIIKTEPIIH >KYKMNAIbl aypyJapbIHBIH T'C€HETHKAIBIK XOHE MOJIEKYJAJIBIK HETi3lepi;
(bUTONMATOTECH/IIK MHUKPOOPTaHU3MACP/IH TEHOMIBIK MOIMMOP(HU3MI; MHUKPOOPTaHU3MAEPIIH T'E€HETUKAIBIK OpPTYPJILIITiH
TangayIbIH MOJIETIBALY dicTepl; (pUTOomaroreHaepre TO3IMAUIIK YIIH OCIPUITeH OCIMIIKTEP/IIH T€HETUKAIIBIK KOJUIEKIIUSIChIH
Oaranay ojlicTepi.

Ha3znavenune aucumnimubl. ucnunnuza «MosekynspHas (GUTONATONOrH) HampaBieHa Ha (opMHpoBaHHE y OyIylIuX
CMELUAINCTOB CIOCOOHOCTH K MPUMEHEHHIO 3HaHUH B MPO(GECCHOHATBHON JIEATENTbHOCTH JJIsi YCTaHOBJIEHHUS YCTOMUMBOCTH
pacTeHuii K puTonaToreHaMm.

Ilpu u3zyuenuu Oucyuniunvl 0OYOym paccmMompeHnvl Ccreoyiowue acnekmyl. TEHETUYECKUe U MOJIEKYISpHbIE OCHOBBI
MH(MEKIMOHHBIX OO0JIe3HeH pacTeHMi, BbI3bIBA€MbIX IpuOamu, OaKTepUsIMH M BHpPYCAMU; T€HETHMUYECKHE U MOJEKYJsSpHbIE
OCHOBBI HMH(EKIMOHHBIX OOJe3He pacTeHuil, MPOU3pacTAlOIIUX B PA3IMYHBIX 3KOJOrO-KJIMMAaTHYECKUX YCIOBHIX U
MO/IBEPKEHHBIX BO3JIEHCTBUIO Pa3HOOOPA3HBIX SKOJOTMYECKHX (DAKTOPOB; T'€HOMHBIM MOIMMOP(U3M (UTONATOTEHHBIX
MHUKPOOPIaHW3MOB; MOJEIHPOBAHUE METO/0B aHajJH3a T'eHETHYECKOro Pa3HOOOpa3us MUKPOOPIaHU3MOB; CIIOCOOBI OLEHKH
TeHETUYECKOM KOJUIEKIIMH KYJIbTYPHBIX PACTEHHI Ha yCTONYHUBOCTH K (DUTOMATOT€HAM.

Purpose of discipline. The discipline "Molecular phytopathology" is aimed at forming the ability of future specialists to apply
knowledge in professional activities to establish plant resistance to phytopathogens.

In studying the discipline, the following aspects will be addressed: genetic and molecular bases of infectious plant diseases
caused by fungi, bacteria and viruses; genetic and molecular bases of infectious plant diseases growing in various
environmental and climatic conditions and exposed to various environmental factors; genomic polymorphism of
phytopathogenic microorganisms; modeling methods for analyzing the genetic diversity of microorganisms; methods for




assessing the genetic collection of cultivated plants for resistance to phytopathogens.

Koxst \ Kox \ Code SB 4306

AybLTIIapyalIbLIbIK 0uoTexHosioruschl / Cenbckoxo3siiicTBennas onorexnosiorusi / Agricultural biotechnology

[MpepexBesutrep\npepexkBu3uthl | ['eHeruka / ['enetnka / Genetics [TocTpekBe3utTep\ JIMTUTOM JKYMBICBIH (JKOOACBIH) a3y kKoOHE KOpPFay
\ Prerequisites\ ['eneTHKaIBIK UH)KEHEepHUs /| TloctpexBu3uThl\ PoStrequisite / Hammcanume M 3amMra AUIIOMHOW PabOTHI
I'enetnveckas umxenepus / Genetic (mpoekta) /
engineering Writing and Presentation of Diploma Work
MonekynanbiK ononorus JKOHE (Project)
reHoauardoctuka / MonekyspHas HeMece/mnn/or KemreHai eMTuxan Tamcelpy »KoHeE
ouosioruss W TreHoAuarHocTuka |/ navbiaaay/ IloaroroBka M ciada KOMILICKCHOTO
Molecular  biology and gene sk3amena/ The preparation and delivery of
diagnostics complex examination
[utorenernka / Iluroreneruka /
Cytogenetics
MoeKyIanblK-TeHEeTUKAIBIK  TaJaay
/ MonekyssIpHO-TeHETHIECKU I
ananms / Molecular genetic analysis
Kpenur cansl\Kpenuter\Credits | 9 Cemectpsl/CemecTpbl/Semesters | 7

[TonHIH Makcatbl/Llenpb
mucnuuaael/Aim of discipline

ITonHiH MaKcaThI: CTYIEHTTEP/AIH FRUIBIMH-TIPAKTUKAJIBIK )K0OAIap bl jKacay jKoHE JKy3ere achlpy YIIiH 6CIMIIKTep MEH KOl
TYKBIMJIAp jKaHyapJiap CEJIEKLUACBIHBIH 3aMaHayH JKeTICTIKTEpIH Taniay KaOuleTTepiH KaJlbITacThIpy.

115101 oKy HomudicecinOe cmyodenm Kabiiemmi 601a0bl:

1 ecimuikTep KoHE )KaHyapJiap FeHETUKAChl MEH CEeJIEKIMACBIHBIH TEOPHSUIBIK HEr13/1epiH TalayFa;

2 >MOpUOHIAPABI TPaHCIUTAHTAIMSIIAY, YMOPUOMATEPUANIIBIH CallachblH Oarayiay Ke3iHJe KOJJIAHBUIATHIH €H THIMJII JKOHE
OHIMJI1 9JIICTEep/1l AaHBIKTAYFa,

3 aypul IMIAPYaIIBUIBIFBI  OCIMIIKTED JKOHE OJKaHyapJapAblH CEJEeKIMUIBIK JKYMBICTAPBIH KYprizy OoibIHIIA
HKCHEPUMEHTTEP/II JKOCTIapiiayFa;

4 amnmenbial JKOHE aiJIeNbJll €MeC TEHJIEpHIH e3apa OpeKeTTeCy MEXaHU3IMIH TYCIHAIpYre »oHEe OHBIH HETi3iHe
ayblIIIapyallbUIbIFbIHA KYH/IBI O€Nriiepre skayanThl HET13r1 )KoHe MOAM(UKATOPIIBI TeHIEP/IiH peTTeny YPAICIH TYCIHAIpYTEe;

O TEHETUKAJBIK aHOMaIMsUIap bl alKbIHayFa JKOHE aypyslapra TYKbIM KyaJalThIH OeHIMALTIK OeNriiepiH aHbIKTayFa.

Heas aucoumianHbl: cHOpMUPOBaTH Y CTYACHTOB CIIOCOOHOCTh aHAJIM3UPOBATh COBPEMEHHBIC JIOCTHIKCHHS CEJICKIIMU
pacTeHuil U KUBOTHBIX B .

B pesynsmame usyuenus oucyuniunsl cmyoenm 6yoem cnocobeH:

1 aHamM3MpoBaTh TEOPETUYECKHE OCHOBBI TEHETHKH U CEJICKIIUH PACTEHUHN M KHUBOTHBIX;

2 ompenersaTh Hanboee 3PPEKTUBHBIC U POTYKTHBHBIC METOIbI, UCIIOJIb3yEeMbIC ITPHU TPAHCIUIAHTAIIMH SMOPUOHOB, OIICHKE
KauecTBa 3MOproMaTepuara;

3 IUTAHUPOBATh FKCIIEPUMEHTHI 110 MPOBECHHUIO CEIEKIIMOHHOM pab0ThI CEeIbCKOX03HCTBEHHBIX KMBOTHBIX U PACTCHUH;

4  OOBSICHATh MEXaHU3Mbl AUICIBHOTO M HEAUICIbHOT0 B3aMMOJICHCTBUS TEHOB M HMX 3HAUYCHHE B HACIICIOBaHUHU




XO3SIHCTBEHHO-IIEHHBIX MPU3HAKOB Yy CO3/1aBA€MbIX UCXOJHBIX (DOPM, BBISIBISATH OCHOBHBIE I€HBI U T€HBI-MOAU(DUKATOPHI U UX
JIEHCTBHS B PEryJISILIMM OCHOBHOI'O I'€Ha;
5 ycTaHaBJIMBaTh M'€HETUYECKHE AaHOMAJIMU U ONPEAEISTh PU3HAKY HACIIEACTBEHHON IPEAPACIIONOKEHHOCTH K 00JIE3HSIM.

Aim of discipline: to form the ability to analyze the modern achievements of plant and animal breeding to develop and
implement scientific and practical projects.

As a result of studying the discipline, the student will be able to:

1 analyze the theoretical foundations of genetics and breeding plant and animal;

2 determine the most effective and productive methods used in embryo transplantation, quality assessment of
embryomaterial;

3 plan experiments on the breeding of farm plant and animals;

4 explain the mechanisms of allelic and nonallelic interaction of genes and their significance in the inheritance of
economically valuable traits in the initial forms created, to identify the main genes and modifier genes and their actions in the
regulation of the main gene;

5 establish genetic abnormalities and identify signs of genetic predisposition to disease.

[ToHHIH KpICKAIlla Ma3MYHBI/
AwuHoTanus MHACIATUINHEL/
Abstract of discipline

IMonuin MingeTi. «AybUTIIapyalIbUTbIK OMOTEXHOJIOTUSCHD» MTOHI O0JIalIaK MaMaHIap IbIH XKaHyapiap CeICKIUAChIHAH OLTIMiH
KOJITJaHy KaOiJIeTiH KaJblNTacThIpyFa OarbITTaJIFaH.

1bnoi  okbimyoa Keneci acnekminep Kapacmulpuliadbl: SBONIONMSIHBIH TeHETUKANBIK HETi3/epi; CyYphINTay Typiepi;
MOMYJISIIVSUTBIK TeHETUKA HET137epi; CENEKIHs Heri3epi; JKOFapbl KYHIBI aChUT TYKBIMIIBI MaJIapabl TE3ACTIl KOOCHTY KOHE
CaKTayfa apHajfaH OMOTEXHOJOTHS oicTepi; IMOPHUOHIAPAbI TPAHCIUIAHTAIUSIAYABIH KETUIAIPUITeH JKOHE CaKTay dJICTepi;
aybUT MIAPYaNIbUTBEIK MAJIJIAPBIH OMOTEXHOJIOTHSITBIK OaKblIay.

Ha3znauenune pucnumiaunel. JucuuminHa «CenbCKOXO034WCTBEHHAss OMOTEXHOJIOTHS» HampaBieHa Ha (OPMUPOBAHHUE Y
OyAyUIMX CHEUAINCTOB CIIOCOOHOCTH K IPUMEHEHHIO 3HAHU 110 CEJIEKIIMH KUBOTHBIX.

Ilpu uzyyenuu oOucyuniunvl 6yOym paccmompensvl cledyruue acneKkmsl: TEHETUYECKHE OCHOBBI JBOJIOIUU KHUBBIX
OpraHu3MoB; (GopMbl 0TOOPA; OCHOBBI MOMYJISIIMOHHON I'€HETUKH; OCHOBBI CEJIEKIIUU; METOJIbl OMOTEXHOJIOTUN YCKOPEHHOIO
Pa3MHOXEHHUSI M COXPAaHEHMS BBICOKOLICHHBIX IUJIEMEHHBIX »UBOTHBIX; YCOBEPLICHCTBEHHbIE METOJbl TPAHCIUIAHTALIMH,
Nepecajky U XpaHEeHHs] SMOPHOHOB; OMOTEXHOJIOTUYECKUN KOHTPOJIb CEIbCKOXO035ICTBEHHBIX JKUBOTHBIX.

Purpose of discipline. The discipline "Agricultural biotechnology" is aimed at forming the ability of future specialists to apply
knowledge on the animal breeding.

In studying the discipline, the following aspects will be addressed: genetic bases of evolution of living organisms; forms of
selection; bases of population genetics; bases of breeding; methods of accelerated reproduction of biotechnology and the
preservation of high-quality breeding animals; advanced methods of embryo transplantation, transfer and storage;
biotechnological control of farm animals.

Konst \ Kox \ Code GRP 4307

Jlamy koHe MiHe3-KYJIbIK reHerukackl / ['eneruka pa3sutus u noenenus / Genetics of Development and Behavior

[TpepexBe3uTTep\pepeKBU3UTHI
\ Prerequisites\

[{uromorus,  ructonorust  koHe | [locTpexBe3uTTep\ JIMIIIIoM KYMBICHIH (’KOOAChIH) a3y JKoHEe KOpFay
SMOPHOIOT U / Luronorus, | [TocrpekBuzutsl\ Postrequisite / Hanmucanue M 3ammra JUIJIOMHOW paOOTHI
THCTOJIOTUST  ©W  dMOpuomorust [ (mpoexra) /




Cytology, histology and embryology Writing and Presentation of Diploma Work
I'eneruka / I'enetuka / Genetics (Project)
Mornekynanslk ~ OUONOTHS  KOHE Hemece/unn/Or KemeHi eMTUXaH TaIlChIpy JKOHE
reHoJuarHocTuka / MomnekymspHas navbiaaay/ IloaroroBka M crada KOMIUIEKCHOTO
Ouoyloruss W TreHOAMarHocThka / sk3amena/ The preparation and delivery of
Molecular  biology and gene complex examination
diagnostics
utorenetuka / Ilutorenernka /
Cytogenetics
MonekynanblK-reHETUKAJIBIK Tajaay
/ MornekynsipHO-TeHETHIECKHIA
ananms / Molecular genetic analysis

Kpenur cansl\Kpenuter\Credits | 9 Cemectpsl/CemecTpbl/Semesters | 7

[TonHIH Makcatbl/Llenpb
mucuuuaael/Aim of discipline

IMoHHiH MaKcaThI: CTYICHTTEPIIH OPTaHOTCHE3/IIH KOHE OHTOTCHE3 [IH TeHETUKAIBIK MEXaHU3MICPIH TYCIHIIIPY JKOHE
ajlaMJap MEH KaHyapJiiapJarbl TYKbIM Kyanay MEH MiHe3-KYJIbIK 3aHbUIBIKTaPhIHBIH KAIBIITACYhl apachlHAAFbl OaillaHbICThI
Tanaay KabiIeTiH KaJIbIlITaCThIPY.

115101 oKy HamuodicecinOe cmyodenm Kabinemmi 601a0bL:

1 >MOpHOHHBIH KaJBINITACYbl MEH JAMYBIHBIH T€HETHKAIBIK MEXaHU3MJIEPiH TYCIHAIpYTE;

2 SBOJIOIMS MPOLECIHAET op TYPJl MOAENBIIK OpraHu3MAEpAe dMOPUOHANIBIK JaMy/bIH T€HETUKAIBIK 3aHAbUIBIKTAPIbIH
OPTAKTBIFBIH JKOHE alibIpPMAIIBUIBIKTAPBIH aHBIKTAYFa;

3 SMOpPHOTeHETUKAIIBIK MEXaHU3MIEP/Il 3epTTeyAe TYpili TOCUIAEP MEH oiCTepAl KOJMAaHYFa;

4 ananTHBTI MIHE3-KYJIBIKTBIH CTEPEOTHUIITIK (pOpMallapbIHbIH TYKbIMKYaJayIIbUIbIFbIH CUTIATTAYFa;

5 OHTOreHe3/eri MiHe3-KYJIBIKThI KaJbIITACTBIPYFa T€HETHKANBIK JKOHE HKOJOTHSUIBIK (akTOpiapiblH CalbICTHIPMANbl pedi
MEH ©3apa OpEeKETTECYIH aHbIKTayFa.

Heap aucuMminHbl: cHOPMUPOBATH y CTYACHTOB CIIOCOOHOCTH OOBSCHATH T€HETHUUYECKHME MEXaHH3Mbl OpraHOreHe3a u
OHTOTCHE3a, AHAJM3UPOBATH B3aWMOCBSI3H HACIEJACTBEHHOCTH W (DOPMHPOBAHHS IMOBEJACHUYCCKUX TMATTEPHOB y YEJIOBEKa U
KUBOTHBIX.

B pezynomame uzyuenus oucyuniunsvt cmyoenm 6yoem cnocooeu:

1 o0OBSICHUTH TEHETUYECKHE MEXaHU3MbI (POPMUPOBAHUS U PA3BUTHS IMOPHOHA;

2 packpeIBaTh OONTHOCTH M PA3JIMUMS TEHETHYCCKUX 3aKOHOMEPHOCTEH SMOPHOHAIBHOTO PAa3BUTHS B TIPOIECCE IBOJIONUN Y
Pa3IMYHBIX MOJIETHHBIX OPTaHU3MOB;

3 TPUMEHSATH Pa3IMYHBIC TTOIXO0/IBI U METOJIBI B U3YICHHH YMOPHUOTCHETUICCKIX MEXaHU3MOB;

4  OmuUCHIBATh HACIIEYEMOCTh CTEPEOTUITHBIX ()OPM aAANTUBHOTO MTOBEICHUS;

5 omnpenenaTh OTHOCUTEILHYIO pOJIb W B3aUMOJICHCTBHE TEHETHYECKMX M CPEIOBBIX (akTOpoB MpH (POpMHpPOBAHUHU
MOBEJICHUS B OHTOT€HE3e.

Aim of discipline: to form the ability to explain the genetic mechanisms of organogenesis and ontogenesis and analyze the




relationship between heredity and behavioral patterns' formation in humans and animals.

As a result of studying the discipline, the student will be able to:

1 explain the genetic mechanisms conditioning embryonic formation and development;

2 uncover common features and differences of genetic regulations of embryonic development in course of evolution and
different model organisms;

3 apply different approaches and methods in the study of embryogenetic mechanisms.

4 describe the heritability of stereotypical forms of adaptive behavior;

5 determine the relative role and interaction of genetic and environmental factors in formation of behavior within ontogenesis;

[ToHHIH KpICKAIlla Ma3MYHBI/
Awnnoranus MHACIUATLINHEL/
Abstract of discipline

IMonnin minaeri. «Jlamy oHe MiHE3-KYJIBIK T€HETUKACKD) ITOHI OoJialak MaMaHIapablH KociOn OUTIKTLIIrIMEH 63 OuTiMaepiH
KOHE JIaFIbUIAPBIH KOJIJaHy KaOlIeTiH JaMbITyFa OarbITTaIFaH.

115101 oxbimyoa keneci acnekminep Kapacmulpviiaovi: MOpQoreHe3 yAepiciHAer! Sapo MEH ITUTOIUIa3MaHbIH POJIi; MOJSPIIbIK
TPaIUCHTTEP; CEerMCHTALMSIBIK TCHIEPIIH JKIKTENIyl; CerperanusiiblK >KOHE TOMEO3HCTIK TEHJIEp; TOMEOOOKC IKoHE
rOMEOJIOMEH; AMOPHOHAIIBIK HWHAYKIHS, JACTepMUHAIMS >KkoHE JIUB(EepeHIUUIaHYIbIH  MOJCKYJIATbIK-TeHETUKAIIBIK
epeKIIeTIKTepi; TeHAEp IKCIPECCUICHIHBIH YITAIBIK ICHISH1; aJaM MEH KaHyapJapIblH MiHE3-KYJIBIFbIH TaJIayAbIH FEUIBIMU
KOHE 9JIiICHAMAJIBIK TACUIACP]; MiHE3-KYJIBIK 3aH/IbLUIBIKTAPBIH KAJBIITACTBIPYFa KayalThl HETi3Ti MOJICKYIalbIK-TeHETUKAIIBIK
MEXaHU3MCpi; alaMaap MEH jKaHyapJjapJarbl MiHE3-KYJIBIKTBIH IMaia OoNybl, MaigaliaHy MEXaHW3MJEpi, TYKbIM Kyayay
YKOHE ©3repy CTpaTerusyiapbl, NATTEPHICPI )KOHE MiHE3-KYJIBIKTHIH (hopMaliaphbl.

Ha3nauyenme mucuuminabl. Juciummmaa «['eHeTHKa pa3BUTHS M TOBEJCHHS» HampaBieHa Ha (pOopMHUpOBaHUE y Oymymux
CMELUAINCTOB CHOCOOHOCTH K MPUMEHEHUIO MOTYYEHHBIX 3HAHUN U HaBBIKOB B IPO(ECCHOHATIBHOM 1€ TeIbHOCTH

Ilpu uzyyenuu oOucyuniunvl 6y0ym paccMoOmpeHvl cleoyiowue acnekmul. Poib AApa M IUTOIUIa3Mbl B Ipolieccax
(opMo0Opa3oBaHus; FeHbl CErperaluu U roMeo3nuca; roMeo00KC U TOMEOIOMEH; SMOpPHOHANIbHAS MHAYKIUS; MOJEKYJISIpHO-
TFeHETUYECKUE OCOOEHHOCTH JAeTepMUHAMK U IuddepeHIMpOBKY; TKAHEBOW YpPOBEHb OJKCIPECCHU TI€HOB; HAY4HO-
METOJNYECKUE MOAXOAbl K aHAIM3Y MOBEACHMS YEIOBEKA U KUBOTHBIX; OCHOBHBIE MOJIEKYJISIPHO-TEHETUUECKUE MEXAHU3MBI,
OTBETCTBEHHbIE 3a (OPMHPOBAHUE IOBEACHUYECKUX NATTEPHOB; BO3HWKHOBEHHE IIOBEJCHHS y YEJIOBEKa U J>KUBOTHBIX,
MeXaHU3Mbl 00pa30BaHus, UCIOIb30BaHUS, HACIEIOBAHNS U U3MEHEHUS CTPATeruid, MaTTEpPHOB U (JOPM MOBEICHUS Y UYEIOBEKa
U )KMBOTHBIX.

Purpose of discipline. The discipline "Genetics of Development and Behavior" is aimed at developing the ability of future
specialists to apply their knowledge and skills in professional activities.

In studying the discipline, the following aspects will be addressed: the role of the nucleus and cytoplasm in the processes of
formation; segregation and homeosis genes; homeobox and homeodomain; embryonic induction; molecular genetic features of
determination and differentiation; tissue level of gene expression; theoretical and methodological approaches to the analysis of
human and animal behavior; basic molecular genetic mechanisms responsible for the formation of behavioral patterns;
mechanisms of education, use, inheritance, and changes in strategies, patterns, and behaviors in humans and animals.

Konsr \ Kox \ Code IR 4308

Ocimaikrepain ummyHorenerukachl / UMmyHoreneTuka pacrenuii / Plant immunogenetics

[TpepexBe3nuTTep\NpepeKBU3UTHI
\ Prerequisites\

I'eneruka / ['enetnka / Genetics [TocTpexBesutTep\ JIMII7I0M KYMBICHIH (’K00AChIH) *ka3y >KoHe KOpFay
['eHeTHKAIBIK WH)KEHEPUs / | TloctpexBu3uThI\ PoStrequisite / Hamucanume ® 3amuTa JAWIUIOMHOW pPabOTHI




I'enetnueckas umxenepus / Genetic (mpoekTa) /
engineering Writing and Presentation of Diploma Work
MoJekyaanslk ~ OHOJOTHS  KOHE (Project)
reHoiuarnocTuka / MonekynspHas Hemece/wnu/or KemeHi eMTUXaH TarchIpy JKoHe
Ouonoruss W TEeHOAMAarHoctuka / navieinaay/ IloaroroBka M crada KOMIUIEKCHOTO
Molecular  biology and gene sk3amena/ The preparation and delivery of
diagnostics complex examination
MonekynanblK-reHETUKAJIbIK Tajlaay
/ MonekynsipHO-TeHETUUECKU I
ananu3 / Molecular genetic analysis

Kpenur cansl\Kpenutei\Credits | 6 Cemectpsl/CemecTpnl/Semesters | 7

[TonHIH Makcatbl/Llenpb
mucuuruaael/Aim of discipline

IToHHiH MaKcaThI: CTYICHTTEPIIH OCIMIIKTEPIl KOPFay YIIiH 6CIMIIKTEeP/IiH 3UsTHKECTEPTre KapChl HMMYHUTETIHIH
MeXaHU3MAEPiH Talgay KaOiIeTiH KalbINTaCThIPY.

115101 oKy Homudicecinde cmyoenm Kabinemmi O01A0bL:

1 TYKBIMIBIK ©CIMIIKTEPAIH UMMYHOT€HETUKAIIBIK JKYHEC] Typalibl OLTiMIEpiH KOpCeTyre;

2 YWBIMIACTBIPYABIH OpTYpPJi JSHreiyiepiHIeri Meci MeH 3UsSHKeCTep JKYHeCiHIeri KapbhIM-KaThIHAC EpPEeKIIeNiKTepiH:
MOJIEKYJTaNbIK-TeHETUKAJIBIK, OPraHU3M/IIK XKoHEe OMOIICHO3 BIK, Oaranayra;

3 KOHCTUTYLHUSIIBIK JKOHE HHIYKIUSUIBIK HMMYHUTETTIH MEXaHU3MIICPIH JKOHE OJIAPABIH OCIMJIIK IIapyamibUIbIFbIH/A
KOJIIaHbLUTYbIH aHBIKTAYFa;

4 3usHKecTepre Kapchl TYpY YILUIH SPTYpJl ©cipy cTpaTerusiapblH KOJAAHYFa;

5 ¢uronaTorenaepre oCiMaIKTEPIiH TO3IMALIIK KO3/IEpPiH aHBIKTayFa.

Heas aucuumInHbI: cHOPMHUPOBATH y CTYACHTOB CIHOCOOHOCTh AHAIM3UPOBATH MEXAaHM3Mbl MMMYHHTETa PACTEHHH K
BPEIHBIM OpPTaHU3MaM JIsl 3aIIUThl PACTCHUIA.

B pezynomame uzyuenusn oucyuniunsvt cmyoenm 6yoem cnocooeu:

1 gemoHCTpUpOBATh 3HAHHUS WMMYHOT€HETHUYECKON CHCTEMbI CEMEHHBIX PACTEHUI;

2 OIlEHWBATh OCOOCHHOCTH B3aMMOOTHOIIICHUH B CHCTEME XO3SWH — BPEAHBIA OPTaHW3M HA Pa3HBIX YPOBHSX OPTaHU3AIIHH:
MOJIEKYJISIPHO-TEHETHYECKOM, OPTaHU3MEHHOM, M OMOIIEHOTHYECKOM;

3 ompenensaTh MEXaHWU3Mbl KOHCTUTYIMOHAIBHOTO W HWHIYIIMPOBAHHOTO WMMYHHTETAa M WX HCIOJIH30BAHUS B CEJICKIIHU
pacTeHui;

4 WCTONB30BaTh PA3IMIHBIC CTPATETUH CEJICKIIMH Ha YCTOMYNBOCTH K BPEIHBIM OpraHU3MaM;

5 BBIABUTH HCTOUYHUKH YCTOWYMBOCTH PACTEHUH K (PUTOMATOTCHAM

Aim of discipline: to form the ability to analyze the mechanisms of plant immunity to pests for plant protection.

As a result of studying the discipline, the student will be able to:

1 demonstrate knowledge of the immunogenetic system of seed plants;

2 evaluate the features of relationships in the host-pest system at different levels of organization: molecular-genetic,
organismic, and biocenotic;




3 determine the mechanisms of constitutional and induced immunity and their use in plant breeding;
4 use different breeding strategies for resistance to pests;
5 identify sources of plant resistance to phytopathogens;

[ToHHIH KpICKAllla Ma3MYHBI/
AHHOTAIHS JICIIATUTHHBI/
Abstract of discipline

IMonnin MiHaeTi. «OCIMIIKTepAIH MMMYHOTEHETHKACHI» TOHI Ooyiamak MaMaHAapAblH (UTOMATOTEHIEPre OCIMIIIKTePIiH
TO3IMIUIIT Typasibl OLTIMIH KOCIOM KbI3METTIH/IC KOJIAaHy KaOlIeTiH KaJIBINTACThIpyFa OarbITTaIFaH.

1on0i oxbimyoa xeneci acnekminep Kapacmulpbliaovl: OCIMIIKTEPAIH aypyliap MEH 3USHKECTepre Kapchl MMMYHUTETI;
OCIMIIKTEp WMMYHUTETIHIH KaTErOpHsUIapbl; OCIMIIKTEpJeri MMMYHHUTET T€H TO3IMIUIIKTIH KOpIHYy TypJepi; KOFapsbl
Ce3IMTAIBIK peaKUUsIapbl; MaTOTEHACPAIH OCIMIIKTEpMEH KOCapJIaHFaH »ABOJIONUSCH; KO3JIBIPFBIIITHIH IMATOTCHIIK
KacHeTTepl — BUPYJICHTTUIIN MEH arpeCcCHUBTUIIN; ©CIMIIKTEPAIH TO3IMIUIIIT MEH MHUKPOOPTraHW3MICP/iH MaTOTeHIUTITIHIH
TCHETHKACHI; TYPAKTBUIBIK OENTiCIHIH TYKBIM Kyajay 3aHAbUIBIKTApBI; TiK KOHE KeJJIEHEH TYPaKThUIBIK; HH()EKIUSIIBIK (HOH,
MHOEKIMSIIBIK JKYKTEME JKOHE OHBbI aHBIKTAYy OJICTEpi; aypylaap MEH 3HUSHKECTepre Te3IMAUIIK OONBIHINA CENeKIHUSHBIH
epeKIIeNiKTepi; UMMYHUTETKE apHAJIFaH CEJICKIUSHBIH OargapiaManapbl; aypylap MEH 3HSHKECTepre Te3iMIi COpTTapibl
HIBIFapy; TYPAKTBUIBIKTHI Oaranay ojicTepi; eCIMIIKTEpAiH aypyJapMeH 3aKbIMIaHYBIHJAA OJApIbIH TO3IMIUTIriH Oaranayibl
€CeIKe aly 9JIicTepi.

Ha3znauenmne aucuunimebl. /{ucuumimbHa «/IMMyHOreHeTHKa pPacTeHMi» HampaBieHa Ha (GopMHpoBaHHE Yy Oyaymux
CHELMAIMCTOB  CIIOCOOHOCTM NPUMEHATh 3HAaHUSA 10 TE€HETUKE YCTOMYMBOCTM pacTeHUl K @uronmaToreHam B
poecCUOHAILHON 1EATEIbHOCTH.

Ipu uzyuenuu oucyuniunvl OYOYm paccmMompensvl ciedyloujue acnekmol: AMMYHHTET PACTCHHN K OOJIE3HAM M BPEIUTEISIM;
KAaTeropud pPacTUTEIbHOIO HWMMYHUTETAa; THUIBI IPOSBICHUS HMMYHHUTETa M YCTOMYMBOCTHM Yy PACTEHHMH; pPEaKLUH
CBEPX4YBCTBUTEIBLHOCTHU; CONPSDKEHHAs 3BOJIIOLUS ITATOT€HOB C PACTEHUSIMU; MaTOI€HHbIE CBOIICTBa BO30ynuTenei 06oe3Hei
— BUPYJICHTHOCTb U arpeCCUBHOCTD; F€HETHKA YCTOMYMBOCTH PACTEHUH U MATOIT€HHOCTH MUKPOOPraHU3MOB; 3aKOHOMEPHOCTH
HacleIOBaHUsl TpU3HAKa YCTOMYMBOCTHM; BEpTHUKaIbHAs W TOPU3OHTAJbHAs YCTOMUMBOCTH; WHQEKIHOHHBIH (OH,
MH(EKIMOHHAs Harpy3Ka U METOJIbl €€ OIpeesIeHUs; 0OCOOEHHOCTH CEJEeKIMM Ha YCTOWYMBOCTh K OOJIE3HSAM M BPEAUTEINSAM;
MIPOrpaMMbl CEJEKLUM Ha MMMYHUTET; CO3/laHHE€ COpTa, YCTOMYMBOrO K 3a0O0JE€BAaHUSM U BPEIUTENISIM; METOJbI OLIEHKU
YCTOMYMBOCTH; METOJIbl yUeTa MOPAKEHHOCTH pacTeHUH 00JIe3HSMU MPH OLICHKE UX YCTOWYMBOCTH.

Purpose of discipline. The discipline "Plant immunogenetics” is aimed at forming the ability of future specialists to apply
knowledge on the genetics of plant resistance to phytopathogens in their professional activities.

In studying the discipline, the following aspects will be addressed: categories of plant immunity; types of manifestation of
immunity and resistance in plants; hypersensitivity reactions; coupled evolution of pathogens with plants; pathogenic
properties of the pathogen - virulence and aggressiveness; genetics of plant resistance and pathogenicity of microorganisms;
patterns of inheritance of the trait of stability; vertical and horizontal stability; infectious background, infectious load and
methods for its determination; features of breeding for resistance to diseases and pests; breeding programs for immunity;
development of varieties resistant to diseases and pests; sustainability assessment methods; methods of taking into account the
infestation of plants with diseases in assessing their resistance.

KOPBITBIHAbBI ATTECTATTAY / UTOI'OBASI ATTECTALUS / FINAL ATTESTATION




Kozsr \ Kox \ Code NZDR(P)

JIMII7I0M SKYMBICBIH (3K00achIH) a3y jkoHe Kopray / Hanmmcanue u 3ammra AUIaIoMHON paboTh (TIPOEKTa)
Writing and Presentation of Diploma Work (Project)

[pepexBe3nTTep\MIPEPEKBU3UTHI\
Prerequisites\

Mawmanapik ~ OoibiHma — moHzaep./ | [ToctpekBesutrep\ -
Juctmiumael 1o cnenuanbHocTh | [ToctpekBusuthl\ Postrequisite
/Disciplines in the speciality

Kpenut cansr\Kpeautoer\Credits

12 Cemectpbl/CemecTtpbl/Semesters | 8

[Tonniy Makcatel/Llenb
mucnutumael/Aim of discipline

BakaaaBpuaTThIH TUIUIOM KYMBICHIH (3K00aChIH) Ka3yAbIH MAKCATBI: CTYJACHTTEPHIH OPTYPIi SJICTEpi UTEpreH KOHE
aIFaH TEOPHSUIBIK OUTIMJIEpIHE HETI3ACITeH TOXKIPUOEIK KYMBICTAP/Abl XKYPridy JaFabUIapblH KOPCETYiH KaMTamachl3 €Ty,
MaMaHJbIK OOMBIHINA alFaH OUTIMIEPIH KOPBITY; Talfay Ke3iH/e aHbIKTaIFaH KeMIIUIIKTEp MEH MpobiemManap/sl ey jKoHe
oJIapIbIH KO3KapachlH KOPFay YIIiH YChIHBICTAp d3ipJiey kKOHE HETi3ley.

Jlunnom srcymulewin (dcobaceim) sHcazy Homuxcecinoe cmyoenm Kaoiiemmi 60aaouvl:

1 reHeTuKa canachIHAaFbl TEOPHUSIIBIK JKOHE MPAKTUKAIIBIK OUTIMIEPl Kyeneyre;

2 TaHJAIFaH SJICTep MEH JKYMBIC 9/IICTePIiH aKTayFa;

3 JUIUIOM >KYMBICBIHBIH OCKITUINeH TaKbIPhIObI OOMBIHINIA 3€PTTEYIIEP KYPri3yre;

4 MewmnekeTTik OiniM Oepy CTaHIapTTaPbIHBIH TAlaNTapblHA COUKEC AUIIIIOM )KYMBICTHI JKa3yFa;

5 JIuruiom >KYMBICBIHBI TalbIHIAYFa, )Ka3yFa )KOHE KOPFayFa allbIHFaH O1J1IM MEH JafIbuIap bl KOJIJAHY/IbI KOPCETyTe.

Lear Hanucanus 0aKaJaBpPCKOMl JMIJIOMHOI padoThl cPopMUPOBaTH y CTYASHTOB BBITYCKHOTO Kypca CIIOCOOHOCTB
JIEMOHCTPUPOBATh HABBIKU MPOBEJCHUS HayYHO-HUCCIIE0BATEILCKOM paboThl HA OCHOBE MOJYYEHHBIX TEOPETHUECKUX 3HAHUH
W BJIAJEHHUs] JKCIEPUMEHTAIFHBIMA MeETOJaMu; 0000maTh IONydYeHHBIE 3HAHHS IO CIENUAIBHOCTH; pa3padaThiBaTh W
00OCHOBBIBaTh NPEIOKEHUS JJIs PELICHUs MOCTABJICHHBIX 3a/1a4 110 TeMe JUIUIOMHON padoThl M MyOJUYHO 3aIIMIIATh CBOO
TOUKY 3pEHHUSI.

B pesynsmame nanucanus ounnomtot pabomul cmyoenm 6yoem cnocooen:

1 cucremMaTH3upoOBaTh TEOPETHUYECKHE U MPAKTUYECKUE 3HAHUS B 00JIACTH T€HETHKHU;

2 000CHOBBIBAaTh BHIOPAHHBIE METO/IbI U METOJIUKU UCCIIEIOBaHMUS;

3 TPOBOIUTH UCCIIEIOBAHUE IO YTBEP)KICHHON TeMe TUTUIOMHON pabOThI;

4 Hanmucath M 0POPMHUTH AUIIIOMHYIO paboTy cornacHo TpeboBanusm 'OCO;

5 JeMOHCTpHpOBATH MPUMEHEHHWE IOJNYYCHHBIX 3HAHWK M HABBIKOB TPU IMOJITOTOBKE, HANMKMCAHWHM M 3alIUTE JUTUIOMHOMN
paloTHI.

Aim of Writing and Presentation of Diploma Work (Project): to form the ability of graduate students to demonstrate the
skills of conducting research work on the basis of theoretical knowledge and experimental methods; to generalize the
knowledge gained in the specialty; to develop and justify proposals for solving the tasks on the topic of the thesis and publicly
defend their point of view.

As a result of writing diploma work, the student will be able to:

1 systematize theoretical and practical knowledge in the field of genetics;

2 justify the chosen methods and methods of research;




3 to conduct research on the approved topic of the diploma work;
4 write and formatting diploma works in accordance with the requirements of the State Educational Standards;
5 demonstrate the application of acquired knowledge and skills in preparing, writing and presentation diploma work

[TonHIH KpICKAama Ma3MYHBI/
AHHOTAIHS JVCIIATUTHHBL/
Abstract of discipline

Baxanaspoviy Ouniomovl HCYMbICblH KOP2ASAHOA H#CACANAO0bl: TEHETHKAHBIH TEOPHSUIBIK >KOHE MPAKTUKAJBIK OlTiMAEpiH
KYHeNeH1ipy, OCKiTy JKOHE KEHEWTY; KOJJAAHBLIFaH OMICTEpJl HETI3/eY; 3€PTTEY TaKbIphIObIHA 970U IIOYbl JAalbIH/AY;
QJIBIHFAH HOTWIKEJIEpAl CTATHUCTUKAJIBIK TalJay XKOHE 3epTTey; Ka3ipri 3aMaHfbl T€HETHKa/la CTYJCHTTIH ©31HIIK >KYMbICKA
TalbIHAAY AOPEKECiH KOPCETETiH TMCCEPTAIMIHBI )Ka3y.

Ilpu evinonnenuu OuniomMHol pabomel 6akanaspa npeonoidazaemcs: CHCTEMAaTHU3alUs, 3aKpeIUICHHE M paclIipeHHe
TEOPETUYECKHX M IPAKTUYECKHX 3HAHMH B 0OJNACTH T'CHETHKH; OOOCHOBAaHHE HCIIOJIB3yeMbIX METO/OB; MOATOTOBKA
JUTEPAaTYpPHOrO 0030pa IO TEME HCCICIOBaHMs;, IPOBEJICHUE WCCICIOBAHHUS M CTATHCTHYCCKUH aHAU3 MOJYYCHHBIX
pe3yIbTaTOB; HAMNKCAHUE IMIUIOMHON pPabOThl, IEMOHCTPHPYIOLICH CTENEHb MOATOTOBKH CTYICHTa K CaMOCTOSTEIbHOI
pabote B 00JIACTH TEHETUKHA B COBPEMEHHBIX YCIOBHSX.

In carrying out the thesis of the bachelor it is assumed: systematization, consolidation and expansion of theoretical and
practical knowledge in the field of genetics; justification of the methods used; preparation of a literature review on the research
topic; conducting research and statistical analysis of the results; writing a diploma work, demonstrating the degree of student
preparation for independent work in the field of genetics in modern conditions.

Konsr \ Kox \ Code NZDR(P)

Kerrenai emTrxan Tancelpy »one faibiaaay/ [ToaroroBka u ciada koMmiuiekcHoro sk3amenal The preparation and delivery of
complex examination

[TpepexBesutrep\npepekBu3uThl\ | Mamanaplk  OoiibiHina  mouzAep./ | [loctpekBesutTep\ -

Prerequisites\ Juctmuiiael - 1o cnenuanbHocTh | [ToctpekBusuTh\ Postrequisite
/Disciplines in the speciality

Kpenut canpl\Kpeautsi\Credits | 12 Cemectpsl/Cemectpbr/Semesters | 8

[TorHIH Makcatbl/Llenpb
aucuumtuael/Aim of discipline

Kemenai eMTHXaHHBIH MaKCaThl: TEOPHUTBIK OLTIM JIEHTeiH Oaranay, TOXIpUOENIK AaFabliap MEH JarabUiapAbl MEHIepY,
TYJEKTEPAIH KICINTIK KbI3METKE JTalbIH/IBIFBIH TEKCEPY.

Cmyoenm kepcemyi Kepex:

1 rteopusuibIK OiTiMI, TOXKIPUOEIK JaFAbUIapIbl XKoHE KabiieTTepai Oaraay;

2 KOCINTIK XYMBIC YIIIiH TYJIEKTiH JalbIHIBIFBIH TEKCEPE allaIbl.

IHesb KOMIUIEKCHOI0 3K3aMeHAa: OLICHUTh YPOBEHb TEOPETHYECKUX 3HAHUM, ITPAKTUYECKUX HABBIKOB U YMEHHWH, IIPOBEPUTH
MOJITOTOBJICHHOCTh BBIITYCKHHKA K MTPO(ECCHOHATLHON JeSTeIbHOCTH:

Buinycknux 0ondcen npooemMoncmpuposamy.

1 3HaHUWe TEOpUHU M METOOJOTUU T€HETHKH U OCHOB 0a30BbIX U MPO(PUIBHBIX OMOJIOTHYECKUX TUCIUILINH;

2 TOHMMAaHHE CYITHOCTH W COIMAIbHOW 3HAYMMOCTH CBOEH npodeccum.

Aim of the complex exam: to assess the level of theoretical knowledge, practical skills and abilities, to check the graduate's
readiness for professional activities:
A student must demonstrate:




1 knowledge of the theory and methodology of genetics and the fundamentals of basic and specialized biological disciplines;
2 understanding of the nature and social significance of their profession.

[TonHIH KpICKAama Ma3MYHBI/
AHHOTAIHS JVCIIATUTHHBL/
Abstract of discipline

bitipymri €3 MaMaHIBIFBIHBIH MOHIH JKOHE OJIEYMETTIK MAaHBI3JBUIBIFBIH, JKaHAa OUTIMII OJaH opi OKBITY JKOHE ©3iH-e3i
KETUTIPY apKbUIbl ©3 JaFAblIapblH YHEMI JKETUIAIPY KAKETTUTITH TYCiHYyl Kepek. ThIHAayIbl akmapaTieH )KYMBIC iCTey/e
KeJleci JaFraplIapbpl KepceTyre Thic: GopMaliasl KoHE OeipecMu jKaFaaiiia, aybI3iia jKoHe kaz0almma TypJe: MiKipAl ThIHAAY
YKOHE aHAJTUTUKAIIBIK TYpJAE KaObUIAay, OHBIH IIIIHIE MOJICHU JKOHE TUIMIK albIpMaIIbUIBIKTAP/bl KaObLIAAY; aybI3iia, Oacra
YKOHE DJICKTPOHIBI aKIapaT Ke3/epiHeH aKmapaTTel Ta0y, KaObUIIay, YIUBIMAACTHIPY, JKa3y JKOHE Naiiianany

BoinyckHUK JOMKEH NOHMMATh CYTh UM COIMAJIbHYI0 3HAYUMOCTb CBOeM mpodeccuu, HeoOXOAUMOCTh IOCTOSHHO
COBEPILICHCTBOBATh CBOM HABBIKM IOCPEACTBOM JaJIbHEHIEro OOY4eHHS M CaMOCTOSTEIBHOTO YCBOCHHS HOBBIX 3HAHUM.
CTyneHT JOKEeH MPOJIEMOHCTPUPOBATH CIENYIOUIMEe HaBBIKM (OPMAIBHOTO U HehOpMaiabHOro OOIIEHUS B YCTHOH U
MUCHMEHHOW (hopMe: ayAMpOBaHUE M AHAIUTHYECKOE MpPU3HAHHWE, BKIOYAs KYJIbTYpHBIE M SI3BIKOBBIC Pa3IHUMs; TOUCK,
MOJIy4YeHHUe, OpraHu3aliys, HallCcaHue U UCT0JIb30BaHue HHPOPMAIIUHN U3 YCTHBIX, IEYATHBIX U AJIEKTPOHHBIX HCTOUHUKOB

The students must understand the essence and social significance of their profession, the need to constantly improve their skills
through further training and independent assimilation of new knowledge. The student must demonstrate the following formal
and informal communication skills in oral and written form: listening and analytical recognition, including cultural and
linguistic differences; searching, obtaining, organizing, writing and using information from oral, printed and electronic sources
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