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Kipicne

OJIEKTUBTI TOHJAEP KaTaJlorbl OKBITYABIH KPEAMTTIK >KyHeci OoMbIHIIA
KYPacCThIPbLIAIbl. DJICKTUBTI TMOHJAEP KAaTalorbl >KYMEJICHTeH TaHJjay OOWBbIHIIA
TIOH/JIEP TI3IMIH JKOHE OJIap/blH KbICKA CUITATTaMAaChIH KapacThIpaIbl.

CtyneHT MaMaHABIKTApABIH MIHJACTTI KOMIIOHEHT/’)KOFaphl OKY OpHBI
KOMIIOHCHTIHIH  TOHJEPIH MEHIepyMEH KaTap, YCHIHBUIBIIT OTBIPFaH TaHJaAy
OOWBIHIIIA TIOHIEPI1 TAHIAIT aTybl THIC.

DNeKTUBTI MOHAEP I TaHAayFa d/iBai3ep keHec 6epeni. CTyaeHT 31Baii3epMeH
Oipiece OTBIPHIN, CTYACHTTIH >KE€KE OKY >KOCHApbIH KYpPY YUIIH MOHAEPTe kKa3bLTy
HBICAHBIH TOJITBIPAJIBI.

Kypmerti crynentrep! binmiMm Gepy TpaeKTOPHUSCHIHBIH OipTYTaCTHIFbIHBIH
oinacteipbutybl Ci3fiH OoJialllakTa MaMaH PETIHJE KOCIOM MaillbIHABIFBIHBI3BIH
JIeHreliHe BIKIaJ €TETIHIH €CTe CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpenutHOM TexHOJNOTMM OOyYEeHHS pa3padaThiBacTCsl  KaTaJlor
AJIEKTUBHBIX JUCIMIUIMH, KOTOPBIA MPEACTaBIsSET COOON CHCTEeMAaTU3UPOBAHHBIN
NepeveHb TUCUUILIUH KOMIIOHEHTA 10 BEIOOPY U COACPIKUT KPATKOE UX OMHUCAHUE.

Hapsny ¢ uzyuenuem AUCIUILIINH 0053aTEIbHOTO / By30BCKOT'O KOMITOHEHTA,
CTYJICHT JIOJKEH BBIOPATh JJIsl U3YYCHUS JUCHUILUIMHBI KOMIIOHEHTA IO BBIOOPY.

KoHcynbrammu mo BeIOOPY 3JIEKTUBHBIX AMCLMIUIMH JA€T 3/Baiizep. Bmecte
C HUM CTYJIEHT 3aloyiHseT (OpMy 3alUCU CTYJICHTOB Ha JUCHUIUIUHBI IS
coctaBiienust UYII (uHauBUayanbHOro y4eOHOTO IJ1aHa).

VYBaxaemble CTyIaeHTbl! BaxHO NOMHHUTB, YTO OT TOrO, HACKOJIBKO
POJlyMaHHOW U 1enocTHoU OyneT Baima oOpa3oBarenbHasi TPAeKTOPHS, 3aBUCUT
ypoBeHb Bareit npodeccronaabHOM MOATOTOBKH, KaK OYIYIIETO CIIeIHaINCTa.

Introduction

With credit technology, a catalog of elective courses is developed. A catalog
IS a systematic list of elective component courses and contains a brief description
of them.

Along with studying the required / university component courses, the student
must choose an elective course.

Advisers help students make choices of elective courses. Together with their
adviser, the student fills out a form to register for courses for an ICP (individual
curriculum plan).

Dear students! It is important to remember that the level of your professional
training as a future specialist depends on how considered and complete your
educational trajectory will be.



CeMecTp 00MbIHIIA 3J1eKTHBTI MIHAEPAi Oory/
PacnpenesieHne 3JJeKTHBHBIX JUCIUILIMH MO0 ceMecTpam/
Distribution of elective courses by semester

[Tonnin aTaysl/ HanmenoBanue nuciuruimabl/Course name

Kpenurrep
caHsbl /
Koxn-Bo

KpeIuTOoB/

Number of
credits

AKaIeMUSIIBIK
Ke3eH/
Axan nepuon/
Academic
period

beiopranmkanblK XMMUSHBIH TEOPHUSIIBIK HeT13epi/TeopeTndeckue
OCHOBBI HEOPTaHUYECKON XUMUH/
Theoretical Bases of Inorganic Chemistry

Kanmer xumust/O06mas xumus/General Chemistry

5

OMBIpTKachI3ap 300J10THSCHI/
300510115 6€CIIO3BOHOYHBIX/
Zoology of Invertebrates

XKanyaprapabIH KeKe 1aMybIHBIH OHOJIOTHSIChI/
buonorus MHAMBHUYaIbHOTO Pa3BUTHUS )KUBOTHBIX/
Biology of Individual Development of Animals

[TepuoaThIK Xyl 2JIeMEHTTEePl XUMUSACH/ XUMHUS SJIEMEHTOB
MIEPHOINICCKON CUCTEMBI/
Chemistry of Elements of the Periodic System

Beliopranukaiblk KOCBUIBICTApABIH MaHBI3IbI KiIacTapbl/ BaxHeimme

KJIACChbl HCOPIraHUYCCKHUX COCHHHGHHﬁ/
The Most Important Classes of Inorganic Compounds

KyKBIK xoHE chI0aiiac >KeMKOPIIBIKKA KapChl MOJICHUET Heri3aepi /
OcHOBBI IpaBa U AHTUKOPPYHIIUOHHOMN KYJIBTYPHI /
Basics of Law and Anti-Corruption Culture

DKOJIOTHs JKOHE TIPIIUIIK Kayinci3airi Herizaepi/
DKOJIOTHSl 1 OCHOBBI 0€3011aCHOCTH KU3HEAEIATEIbHOCTH/
Ecology and Basics of Life Safety

DKOHOMHMKA KOHE KICIMKEPIIIK HEeT13aepi/
OCHOBBI SKOHOMHKHU U Hpe,Z[HpI/IHI/IMaTeJ'IBCTBa/
Basics of economics and business

Kembacubibik Heriznepi / OCHOBBI 1uaepcTBa /
Basics of Leadership

buoxumusi/buoxumus/Biochemistry

Tipurinik nponeccrepiniy XUMHUACH/ XUMUS POLIECCOB
xu3HenesTensHoct/Chemistry of Vital Processes

Anam aHaTOMMUSICBHI (aFBUILIBIH TUTIHJIE)/AHATOMUS YeTIOBEeKa
(ua anrnuiickoM si3pike)/Human Anatomy (in English)

Anam MopdoIorusichl (aFbUILIBIH TiTiHAE)/
Mopdonorus yenoBeka (Ha aHTITUHCKOM S3bIKE)/
Human Morphology (in English)

OMBIpTKaIBIIAP 300J0TUACH/300I0THS TIO3BOHOYHBIX/
Vertebrate Zoology

OMBIpTKaTBIIAPIbIH KYPBUIBICHI MEH OHOATyaHTYPIILTITL/
Crpoenue u OuopazHooOpas3re MO3BOHOUHBIX/
Structure and Biodiversity of Vertebrates

T'eneruka/I'enetnka/Genetics




Mytarenes xoHe Kopiarad opta/Myrarenes u
okpykatomasicpena/Mutagenesis and the Environment/

Opranukanslk xumus/Oprannueckas xumus/Organic Chemistry

@uroxumus/Puroxumust/Phytochemistry

Anam xoHe xaHyapiap Gu3noaorusach/DuU3noaorus YenoBeka u
#uBOTHBIX/Human and Animals Physiology/

buodusuka/broduzuka/Biophysics

Taram eHiMIIepiHIH aHATN31/AHAIN3 TUIIEBBIX MPOTYKTOB/
Food Analysis

Taram xumusicel/[TumeBas xumusi/Food Chemistry

Ocimuikrany/boranuka/Botany

MUKOJIOrHsl JKOHE JIMXEHOJIOTHS/ MUKOIOTHS U TUXEHOJIOrUs /
Mycology and Lichenology

XUMHSITBIK TEXHOJIOTHS (aFbUIIIBIH TUTIH/AE )/ XUMUYeCKask TEXHOJIOTHS
(na aarmmiickoMm s3bike)/ Chemical Technology (in English)

XUMHSIIBIK OHIPICTIH AKOJIOTHACH (aFBUIIIBIH TUTIH]IE)/ DKOJIOTHS
XMUMHAYECKOT0 POU3BOCTBA (Ha aHTIHiiCKOM si3bike)/Ecology of
Chemical Production (in English)

XUMHsIIaH ecenTep MbIFapy dicTeMeci (aFbUIIBIH TUTiHAe)/MeTonnka
pelieHus 3a1a4 1o XuMuu (Ha anrnuickom s3bike)/Methods of Solving
Tasks in Chemistry (in English)

AxkaneMusuIbIK xka3zy/Akagemudeckoe nucbmo/ Academic Writing

OciMaikTep GPU3MOIOTHACH (aFBUIIIBIH TUTIHE)/ ®dusnonorus
pacTeHuii (Ha aHTJIUICKOM SI3bIKE )/

Plant Physiology (in English)

KazakcranusiH buopecypcraps! (aFbUIIIBIH TiTIHAE)/
buopecypcsl Kazaxcrana (Ha aHrmuiickoM si3bIke)/
Bioresources of Kazakhstan (in English)

Wukiro3uBTi OL1iM Oepy *aFaaibIHIa epekiie O011iM Oepyi KaxeT
eTeTiH Oananap/ bl OKbITYbIH apHalbl 91icTemMect/

CrnenuanbHast METOAMKa 00ydeHUs IeTel ¢ 0COOBIMU
00pa3oBaTeTbHBIMU MOTPEOHOCTSIMH B YCIOBUSIX WHKITFO3UBHOTO
obpaszosanusi/Special Technique for Teaching Children with Special
Educational Needs in an Inclusive Education

Epexkiie 6iniM 6epy/i KaxeT eTeTiH Oananap yIIiH OaFaapiaMalbiK
Ma3MyHbl Oerimaey/

AnanTanys mporpaMMHOTO COZIepKaHMs Ui AeTel ¢ 0COObIMU
oOpa3zoBarenbHbIMU NTOTpeOHOCTIMU/Adaptation of Programmatic
Content for Children with Special Educational Needs

Koceimia O11im 6epy 6arnapiamacs! (Minor)

~

JlononHurensHas oOpa3oBaTenbHas nporpamma (Minor)
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1 Kypc cTyaeHTTepiHe apHAJIFAH JJIEKTUBTIK MOHJAEP / DJIeKTUBHbIC JUCHHUILUINHBI I cTyaeHTOB 1 Kypca/ Elective

subjects for 1st year students

beniopzanukanvik xumusanoviyy meopusanvik necizoepi/Teopemuueckue ocnoswvt neopzanuueckoii xumuu/Theoretical Bases of Inorganic Chemistry

OKy makcamuwt / Yueonan yenv/ Purpose

Bapmeik  XUMUSITBIK ~ OLmiM  KYHECiHIH HETi3iH  KypaWTBIH
TYCIHIKTEp, 3aHIap, 3aHIBUIBIKTAp, TCOPHSIIAp JKOHE LTIMICpIiH
MarbIHACBIH Ka3ipri FBUIBIM JCHICHIHIC Aalllbill KepceTy.(aToM
KYPBUIBICBIHBIH, XUMUSJIBIK OailJIaHBICTBIH KBaHTMEXaHHKAaJIbIK
TEOpHsUIApbl,  MEPUOATHIK  3aH,  XUMHSUIBIK  peakius
KBULAM/IBIFBI, TETIE-TEHJIIK TYPaJibl TEOPHUSIHBIH JKOHE T.0. MOHI).

pPacKpbITHE CYIIHOCTH MOHSTHH, 3aKOHOB, TEOPHH,
COCTABJIIIOIINX  OCHOBY  COBPEMEHHOH  XHMHUH
(KBaHTOBO-XMMUYECKOIl TEOpUH CTPOCHHUS aTOMa,

HEPHOJIMYECKOT0  3aKOHA, TEOPUH XHMHYECKOTO
CTpOCHUs, YUCHHUHU O 3aBUCUMOCTU CBOMCTB BCHICCTBaA
oT €ro CTpOCHUA, yueHUumn (6] XUMHUYCCKOM
paBHOBECHH).

Disclosure of the essence of the concepts, laws, theories
which form the basis of modern chemistry (quantum-
chemical theory of atom structure, periodic law, theory
of chemical structure, doctrine of dependence of
substance properties on its structure, doctrine of
chemical equilibrium).

Oxvimy namuorceci / Pesynomamut 06yuenus / Learningoutcomes

Kyperbl coTTi askTraraHHaH keiiH OiniManywmsliap keneci
OKY HOTHM:KeJIepiHe ue 60J1a/bl

1-0OeiiopraHuKajblK XMMHUSHBIH HeEri3ri Oesimzaepi OoibIHIIA
0a3anbIK OimiMi aiy;

2- 3aT KacuerTepiHe, OHBIH KYPBUIBIMBIHA, XUMMSUIBIK
MIPOLIECTEPiHIH 3aHBUIBIKTapbIHA TOYeJ LTI
HETI31HACKYPBhUIATBIH ~ XUMHSHBIH ~ HETi3ri  3aHgapbl  MEH
TEOPHSUIAPBIH TYCIHY;

3-XUMHSJIBIK ~ KYObUIBICTAp MEH TaOuFu KYOBUIBICTapIBIH

JIaMybIH >KaJINbUIANTBIH JUAIEKTUKAJIBIK 3aH1apAbl KOJJaHy;

4,5-caHABIK ecenTeynep MEH XHUMIBUIBIK OKCHepUMEHTTEp
KYprizy;
6,7-XUMMSUIBIK ~ DKCTIEPUMEHTTEP/I  YHBIMIACTBIPYABl  XKy3ere

achIpy, HOTIIKENepAl Taliay )KoHe XKYPprisy, XUMUsia Kayincizuik
TEXHHKa epexesIepiHe COMKec )KYMBIC icTei Oiny;

8-opTyp:i akmapar Ke3mepleH XHMMISUIBIK MOIIIMETTepai i3aey
JKOHE OHJICY MYMKIHIriHE ne 00Ty

Mocae YCIeNIHOr 0
ol0yuyarommuecs: 0yayr
1 - umeTh 6a30BBIE 3HAHMSA MO OCHOBHBIM pazjeiam
HEOPraHUYeCKOU XUMUU;

2 - IOHUMATh OCHOBHBIC 3aKOHBI U TCOPUU XUMHH, Ha
OCHOBE KOTOPBIX CTpPOSTCS 3aBUCHMOCTH CBOHCTB
BEIIECTBA OT €ro CTPOCHHUS, 3aKOHOB IIPOLECCOB
XAUMHUYECKHX TIPOIECCOB;

3 - WHCcmomp30BaTh  AMAJCKTHYECKWE  3aKOHEI,
obOoO0maronme pa3sBUTHE SBICHUHA TNPUPOIBI LIS
XUMHUYECKUX SIBJICHMUIA;

4,5 - TpoOBOAUTH KOJMYECTBEHHBIE PACUETHl H
XUMHUYECKHE dKCIIEPUMEHTHI,

6,7 —OCYIIETBISATH OPraHU3AMI0  XHUMHYECKHUX
SKCIIEPUMEHTOB, TIPOBEACHUE U aHATU3 PE3yJIbTaTOB,
yMeHHe padoTaTh B COOTBETCTBUH C TPaBUIIAMHU
XAMHYECKOM 0€30I1aCHOCTH;

3aBepUIeHHUs Kypca

After successful completion of the course, students
will be

1 - has basic knowledge in the main areas of inorganic
chemistry;

2 - understand the basic laws and theories of chemistry,
on the basis of which the dependences of the properties
ofa substance on its structure, the laws ofchemical
processes, are built;

3 - use dialectical laws that generalise the development
of natural phenomena for chemical phenomena;

4,5 - theoretical knowledge can be used for quantitative
calculations and chemical experiments;

6,7 - organization of chemical experiments, conducting
and analysis of results, the ability to work in accordance
with the rules of chemical safety;

8 - be able to search and process chemical information
from various sources.

Kypcmuvingvickawa

BeioprannkaabIKXUMUSTHBIHIpT eI HET13/1epi3epTTeNe/Ii
3aTKYPBUIBICBIHBIHTEOPHSIIAPHI;
OeifopraHuKaIbIK3aTTapAbDKIKTCY A HTAPUXIKOHE3aMaHAYUTICIIT

BCHICCTBA, UCTOPUICCKUEC U COBPCMCHHBIC ITOJAXOJbI

Basic fundamentals of inorganic chemistry are studied:
theories of matter structure; historical and modern
approaches to the classification of inorganic substances;

8 - HMeTh BO3MOXXHOCTH IOMCKa W 0O0pabOTKH
XMUMHYECKOM urdopmanuu u3 Ppa3IUYHBIX
HCTOYHUKOB.

mazmynsnl / Kpamkoe codeprcanue Kypca/ Coursesummary
W3zy4arorcst (hyHIaMEeHTaIbHBIC OCHOBBI
HCOPTaHHYECKOW  XMMHH:  TCOPHH  CTPOCHUS




Jiepi.; 3aTTapAbIHATYaHTYPIIUIT; TaOUFaTTake31ecyi; «Kypambl —

K Knaccn(bnxaupm HCOPraHN4YCCKUX BCIICCTB.,

KYPBUIBICHI - KacuerTepi - AJIBIHYBLY — | MHOTOOOpa3Ke BEIIECTB; HAXOXK/IECHHE B IPHPOJIE;
OefopraHuKalIbIK3aTTapIbIKOJIIaHy »e3apadaiislaHbIChI; B3aMMOCBSI3b «COCTaB — CTPOEHHE — CBOMCTBA —
OelopraHNKaIBIKKOCBUIBICTAP IBIHT €HETUKAIIBIKOAHTaHBICTAPEI. MOTy4YeHHe —  INPUMEHEHHE  HEOPraHWYECKHX
[TpakTHKyMEHTI31IreH: XUMISUTBIKKOHE(DU3MKA- | BEIIECTB»; TCHETHYECKHE CBSI3M HEOPTraHWYECKHX
XUMUSUTBIKOKCIIEPUMEHTTED, XMMISUIBIKKYpal- | COGANHEHUH. BKIFOUEH NMpakTUKyM: XMMHUYECKHH U

wabapkrTapapnkoHe AK Traiimananao TEIPEIT3ePTXaHATIBIK3EPTTE

yuep.

[TorHIEMAa3MYHBIOCHOPTaHIKAIBIKXUMHUSA00TIMACPIHOKBITYFaKOT

HUTHUBTIAAABIHABIKTBIKAMTaMAaChI3€TE 1

(U3NKO-XIMHYICCKUN IKCTIEPIMEHTHI, JTAbOpaTOpHEIC
HCCIIEAOBAHMSA C HCIIOJB30BAHHEM XHMHUYECKOTO
obopynoBanus u UKT. CozmeprkaHue IHUCIMITIHHEL
oOecreynBaeT KOTHUTUBHYK) TOTOBHOCTB K
TIPETNOoJaBaHUIO Pa3/ieIOB HEOPTaHUUECKONH XUMUU

variety of substances; finding in nature; the relationship
""composition - structure - properties - production -
application of inorganic substances"; genetic
relationships of inorganic compounds. Practical training
is included: chemical and physical-chemical
experiments, laboratory research with the use of
chemical equipment and ICT. The content of the
discipline provides cognitive readiness for teaching
sections of inorganic chemistry

Iocmpexsusummepi / Ilocmpexeuszumut/ Postrequisites

[lepronTeIk JKYHe SJIeMEHTTepi XUMUACH. belopraHuKaiIbIK
Tipmrimik

KOCBUIBICTAPJBIH MAaHbBI3ABl KiacTapsl. bHoxmmus.
MpoLecCTepiHiH XUMHACH. OpraHuKaJIBIK XUMHS

XUMUSI 3JIEMEHTOB TIEPHUOAMICCKON CHCTEMBI.
Baxkneilinue kiaccel HEOPraHMYECKUX COEUHEHUI
Buoxumus. XuMHS TpOLECCOB KU3HEACATSIHHOCTH.
/Opranuueckast XuMus

Chemistry of Elements of the Periodic System.

The Most Important Classes of Inorganic Compounds
Biochemistry. Chemistry of Vital Processes. Organic
Chemistry

Ilonnin epexwenikmepi / Ocodennocmu oucyunauns/ COUrs

efeatures

3epTXaHabIK )KOHE MPAKTUKAJIBIK cabakrap apHaibl
3epTXaHagapaa Kyprisijges.

JlaGopaTopHble ¥ IPAKTHYECKUE 3aHSITUS IIPOBOISTCS
B CIIEIUTA00PaTOPHSIX.

Laboratory and practical classes are held in special
laboratories.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Tayp6aeBa I'yjbikan YpMaHTaeBHA, XUMUS FBUIBIMIAPHI
KaH/IN/1aThl, KaybIMIACTBIPBUIFaH Ipodeccop

Yepusieckas Osibra MuxaijioBHa,KaHIUIAT
IeIarOTMYECKIX HAaYK, aCCOLUUPOBAHHBIN

mpogeccop

Gubenko Maxim Andreevich, Senior Lecturer, Master
of Chemistry

Kannvt xumua/Oowan xumusn/General Chemistry

Oky maxcamul / Yueonas yenwv/ Purpose

JKanmel XuMHSA Heri3AepiH, 3aT KYPBUIBICHI TEOPHSCHIH,
epITIHUIEp TEOPHSCHIH, 3JEKTPOJIMTTEP TEOPHUSCHIH KIHE
IIEKTPOIIUTTIK JUCCOLMALUS 3aH/BUIBIKTapbIH,
MpoLecTepi TEPMOJMHAMHKAJIBIK CHUIIATTay HEri3lepiH
3epITey

W3ydenne ocHOB o0Omeil xwumwm, TEOpPUU CTPOEHUS
BEIIECTBA, TEOPHH PACTBOPOB, TEOPHU DIEKTPOJIUTOB U
3aKOHOMEPHOCTEH  DIEKTPOJUTHYECKOM  JUCCOLUALNY,
OCHOB T€PMOJAMHAMHYECKOTO OMUCAHUS IPOLIECCOB

Study of the fundamentals of general chemistry, structure
theory, solution theory, electrolyte theory and the laws of
electrolytic dissociation, the fundamentals of
thermodynamic description of processes

Oxbimy

namuoiceci / Pesynomamot o6yuenus /Learning outcomes

KypeTbl ¢oTTi agKkTaraHHaH Keiiin 0ijgiM aaywmsliap
KeJieci OKy HOTHuKeJIepiHe e 001aabl
1 - >Kanmel XMMUSIHBIH HETi3ri OesliMzepi Typaibl HIKip

Ilocjie ycmemiHOro 3aBeplleHHsl Kypca oO0ydarouiuecs
oyayT
1 —BBIpaaTh CYXKJCHHUS 110 OCHOBHBIM pa3jeiaM oOmiei

On successful completion of the course, students will
1 - express judgement on the main sections of general
chemistry;
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6iipy;

2-ecenTeyjep YIIH JKalNbl XUMHSHBIH 3aHAapbl MeEH
TEOPHUSLTAPBIH, XMMISUIBIK ~ TIpOLIECTEpAiH  e3apa
0aliTaHBICHIH KOJITAHY,

3-0cOpraHuKaNbIK  JKOHE OPTraHUKAJbIK  XUMHSHBIH
XAMHSUTBIK  PEaKLMSUIApBIHBIH  CaHABIK 3aHIBUIBIKTApBIH
oimy;

4,5-XUMUSIIBIK  OKCHEPUMEHTTEpAl YHBIMIACTBIPY JKOHE
Kayirci3 XKYprizy YIIiH Kypan-KaOabIKTapAbpl Maliaanany;
6, 7-KaJIbl XUMUSl CalaChlHIAFbl 3ePTTEYJIep HOTHKEIEePiH
OaKplIay bl )KOHE TaJIAY/IbI )KY3€re achlpy;
8-opTypsni Kke3mep HEri3iHIe 3aMaHayu
aKnaparIeH )XyMBbIC icTey, OHBI XKyiierey.

XUMHUAJIBIK

XUMUH;
2 —TIpUMCHATH JJIs PAcueTOB 3aKOHBI W TEOPUHU OOIICH
XMMHWH, B3aMOCBSI3U XUMHUECKUX TIPOIIECCOB;

3 —3HaTh(I0OABWII)KOJIMYECTBECHHBIE  3aKOHOMEPHOCTH
XMUMHUUYECKHX PEaKIUil HEOPraHWYeCKOW W OpraHu4ecKou
XUMUH;

45 -—ucromp3oBaTh TPUOOPEI W OOOPYHOBaHWE IS
OpraHu3alMd W OC30IaCHOTO IIPOBEACHUS XUMHYECKHX
9KCIICPHMEHTOB;

6,7 —ocyuiecTBIATh HAOJIOJICHHE W aHAINW3 PE3yJbTaTOB
HCCIIEIOBAHUN B 00J1aCTH O0ILEH XUMHUH,

8 —paboTtaTh c coBpeMeHHOH XUMHU4ecKol nHdopmanuei Ha
OCHOBE pPa3JIMYHbIX UCTOYHUKOB, CUCTEMATU3UPOBATH €€.

2 - apply the laws and theories of general chemistry,
interrelationships of chemical processes to calculations;

3 - know quantitative laws of chemical reactions of
inorganic and organic chemistry;

4,5 - use instruments and equipment for organization and
safe conducting of chemical experiments; 6,7 - carry out
observation of chemical reactions in inorganic and
organic chemistry

6,7 - carry out observation and analysis of research
results in the field of general chemistry;

8 - work with modern chemical information on the basis
of different sources, systematise it.

Kypcmuingovickauwa mazmynnt / Kpamkoe codeporcanue Kypca/ Course summary

Bynmon6iniManymsuapaa3aTTeIHKY PBIUIBICHITY PaTH,
XUMUSUTBIKIIPOLIECTEPiH3aH 1apbIMEH3aHIBUTBIKTapHI,
XUMUSUTBIKTEPMOIMHAMUKaHBIHHET131€epi,
OpTYpIliarperaTThIKKYH1eri3aTTap AbIHTOPTIOIMEHKACHETTE
PITYpaJIBIXUMUSITBIKF BLTBIMHBIHKA31pri3aMaHFbKE TICTIKTE
PIiHIHHET13/1ePiHKAIBIITACTHIPAIbI. [TpaxkTukym:
XUMUSIIBIKKYPaI-Ka0abIKTap meHAKTKommanemn
3epTXaHaJBIKKYMbICTap ~OpbIHAAY. [IoHHIH Ma3MyHbI

HanHas muctuioimHa GOPMHUPYET Y 00YJAIOIIIXCS 3HAHUS
10 HAINIPaBJIEHUIO: OCHOBBI COBPEMEHHBIX JOCTHXKEHUN
XUMHUYECKON HAYKH O CTPOCHHMHM BELIECTBA, O 3aKOHAaX U
3aKOHOMEPHOCTSIX XUMHUYECKUX MTPOIIECCOB, OCHOB
XUMUYECKOW TEPMOJANHAMUKH, IOBEJICHUS U CBOMCTB
BEIIECTB B PA3JIUYHBIX arperaTHBIX COCTOSHUAX. COMEPKUT
NPaKTUKYM: J1a00paToOpHbIe PaOOTHI C UCTIOIBE30BAHHEM
xuMmugeckoro obopynoBauusa u MKT. Conepxanue

This discipline forms students' knowledge in the
direction of: the basics of modern achievements of
chemical science about the structure of matter, the laws
and laws of chemical processes, the basics of chemical
thermodynamics, the behaviour and properties of
substances in different aggregate states. It contains
practical work: laboratory works with the use of
chemical equipment and ICT. The content of the

KAJIMbl  XUMHUSL  OONmiMIepiH  OKbITyFa  KOTHHUTHBTI | JUCHHUILIMHBI 00ECIEYMBAET KOTHUTUBHYIO TOTOBHOCTD K discipline provides cognitive readiness to teach the
AMBIHABIKTEl KAMTaMachl3 eTei MPENOIaBaHUIO Pa3JIeoB 00IIeH XUMUHU. sections of general chemistry

Ilocmpexsusummepi / Ilocmpexeuzumot/ Postrequisites
IMeproaTHIK Kyiie 3IIEMEHTTEPI XUMUACHL. | XUMHS 3JIEMEHTOB TIEPHOANYECKOM CUCTEMBI. Chemistry of Elements of the Periodic System.
BeliopranuKaiblK KOCBUIBICTAPIBIH MaHBI3IBI KJIACTAPBI Baxkneiiive K1acchbl HEOPraHUYECKUX COEAMHEHHI The Most Important Classes of Inorganic Compounds
buoxumms.  Tipmrimik  mpomeccTepiHiH — xuMuAcHL. | broxumms.  Xumms — mporeccoB  kuM3HemesaTenbHOCTH. | Biochemistry. Chemistry of Vital Processes. Organic

OpraHvuKaIbIK XUMUS

OpraHudeckasi XuMus

Chemistry

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunsy/ COUrs

efeatures

3epTxaHalIbIK )KoHE MPAKTHKAJIBIK cabakTap apHaibI
3epTXaHajiap/ia Xyprisiiesi.

JlaGopaTopHble M NPAKTHYECKUE 3aHATHS IPOBOJATCS B
crery1adbopaTopusx.

Laboratory and practical classes are held in special
laboratories.

bazoapnama

scemekuiici / Pykosooumenwv npozpammsl/ Programmemanager

Taypo6aeBa I'yjbikan YpMaHTaeBHA, XUMUS
FBUIBIMJIAPBI KaH/IMIAThI, KaybIMJIACTHIPbUIFaH npodeccop

Yepusickas Osibra MuxaiijioBHa,KaHIUIAT
TIeJJAarOTMYECKUX HAYK, aCCOIMUPOBAHHBIN mpodeccop

Gubenko Maxim Andreevich, Senior Lecturer, Master
of Chemistry




2 Kypc CTyleHTTepiHe apHAJIFaH 3JIeKTUBTIK MOHAEP / DJIeKTUBHbIE IMCUUILIMHBI 1JIf CTYAeHTOB 2 Kypca/ Elective

subjects for 2st year students

OmvipmKacwizoapzoonozuscwl/300n02usvecnozeonounvix/Zoology of Invertebrates

OkKy makcamuwt / Yueonan yenv/ Purpose

[ToHHIH OKYy MaKCaThI-OMBIPTKAcChI3Aap 300JIOTHACH, JKaHyapiap
aF3aNapbIHBIH QlyaH TYPJIUIri MEH OHBOJIONHACH OOMBIHINIA
JKyHeneHreH OUTiMal KaeintacTeipy. KociOu KeI3METTe 300JI0THS
OOMbIHIIIA TEOPHSIIBIK OLTIMAI KOJIaHY.

YuebHas Leib JUCLUIUTUHBI -popmupoBanue
CUCTEMATU3UPOBAHHBIX 3HAHUH o 300JI0THH
0CCIIO3BOHOYHBIX, MHOTOOOpPA3WH U DBOJIOIHH >KUBOTHBIX
opranu3moB. [IpuMeHeHHEe TEOpPEeTHYECKHMX 3HAHUU 10
300JI0TUH B IPO(ECCUOHATIBHOM AEATEIBHOCTH.

The educational goal of the discipline is the
formation of systematized knowledge on the
zoology of invertebrates, the diversity and
evolution of animal organisms. Application of
theoretical knowledge on zoology in professional
activities.

Okbimy namuoceci / Pezynomamut o0yuenun / Learning outcomes

Kyperbl coTTi asKkraraHHaH keiliH 0iniM anymbliap keseci
OKY HOTHM:KeJIepiHe ue 60J1a/abl

1. 300JIOTHSIHBI JAMBITYABIH HETi3Ti Ke3eHIEPiH, OTaHIBIK
JKOHE IIEeTEJIIK FalbIMIApAbIH OHBIH JaMyblHa KOCKaH YJIECiH
ouny;

2. Kanyapnapasig HeTi3ri Kyiteni
MOPGOPHU3HONOTHSIIBIK ~ )KOHE  AKOJOTISUIBIK — epeKIICITIKTepi
Typanel  OUTIMIEpAi  MeEHrepy, JKaHyapiapAblH  OpTypii
CBHIHBINTAPBIHBIH, €PEKIICTIKTEPIH CAIBICTHIPAABI )KOHE OJAPJIbIH
KYpPBUIBICEI ~ MEH  MaMaHIAaHYBIHBIH  IIPOTPECCHBTI  JKOHE
MIPUMUTHBTI €PEKIICIIKTEPiH aHBIKTal aIry;

3. KanyapnapablH KiacTapsl MEH TONTaphl apachIHIAFbI
(dunoreHeTHKANBIK ~ OalNaHpICTap, OJApIBIH  KEKe  JKOHE
ABOTIONMSITBIK TaMy 3aHABUIBIKTAPhI Typasibl aKMapaTThl 0iTyi;

4, YWBIMHBIH YII JIEHTeHiHJEeT1 >KYHelliK OMOIOTHSIIBIK
00BEKTINIEp peTiHe KaHyapJap Typajbl FEUIBIMU Ke3KapacTapra

TONTAPbIHbIH

ne  Oomy:  OpPraHU3MAIK,  TNONMYJDIIMSIBIK-TYPIK  JKOHE
OMOIIEHOTHKAJIBIK, |

5. 300JOTHSUTBIK, 3epTTEYIEPIiH HET13Ti 9iCTEPiH MEHIEPY,
JKaHyapiapabl — aHBIKTaFBIITAPDMEH  KYMBIC  ICTeH  anay,

KOJUISKIIMSJIap MEH CypeTTepie Herisri JKyideni Tomrap MeH
Kanmad Typiaepli TaHM aly, BUIFaNIbl IpernapaTTapMeH,
KOJUISKIMSIJIApMEH, HEri3ri epekenepli WUIIOCTpauusuiay >KoHE
JIONeNACy YIIIH JKaHyapiap KYPBUIBICHIHBIH ChI30allapbIMEH

IMocne ycmemnoro 3aBeplieHHsi Kypca oOydarommecs
oynyT

1. 3HaTh OCHOBHBIC JTambl PAa3BUTUS 300JIOTHH,
OTEUECTBEHHBIX U 3apyOEIKHBIX YUCHBIX B €€ pa3BUTHUE;
2. Bnaners 3HaHusiMH 0  MOp(DO(U3MOIOTHUECKHX U
9KOJIOTMYECKUX OCOOCHHOCTSIX OCHOBHBIX CHUCTEMAaTHUECKHX
TPYI )KUBOTHBIX, CPABHMBAET OCOOCHHOCTH PA3HBIX KJIACCOB
XKHMBOTHBIX W yYMEET BBIJCNSATH  IPOTPECCHBHBIE U
MIPUMHUTHUBHBIE YEPTHl HX CTPOEHHS U CHIEINaTN3alnH;

3. Bragets wHpOpMamueir o (UIOTCHETHYECKAX CBS3SIX
MEXIY KJaccaMH W IpyNIaMy )KUBOTHBIX, 3aKOHOMEPHOCTSX
WX MHJIUBUAYaJIHHOTO U SBOJIOLHUOHHOTO PA3BUTHS;

4. ImeTh HaydHBIE TPEACTABICHUS O IKMBOTHBIX Kak
CHCTEMHBIX OHOJIOTHUECKHX OO0BEeKTaX Ha TpeX YPOBHSX
OpraHM3aliu: OpPTraHM3MEHHOM, MNOMYJISIUOHHO-BUIOBOM U
OHOIICHOTHYECKOM;

5. noHnMaTh OCHOBHbIE METO/IbI 300JI0THYECKUX
HCCIIeIOBaHUH, pPabOTaTh C OINPEAEIUTENSIMA JKUBOTHBIX,
pacrio3HaBaTh B KOJUIGKLIMSIX ¥ Ha pPHCYHKax OCHOBHBIC
CHCTEeMaTH4YeCKHUe TPYNIBI M MaccoBble BHIbBI, paboTaTh C
BJIXXHBIMHU IpENapaTaMy, KOJUISKIHSIMH, CXeMaMH CTPOCHUS
KMBOTHBIX JUIS WJUTIOCTPALMM M J0Ka3aTeJbCTBA OCHOBHBIX
MIOJIO)KEHUH, TPOBOJUTH HAOJIOAEHHUS B NPUPOIHBIX U
1a00paTOPHBIX  YCIOBHUSIX,  WCIONB3Ys  HAydyHOE W

BKJIaqQ

After successful completion of the course,
students will be

1. Know the main stages of development of
zoology, the contribution of domestic and
foreign scientists to its development;

2. Own knowledge of the morphophysiological
and environmental features of the main
systematic groups of animals, compares the
features of different classes of animals and can
distinguish progressive and primitive features of
their structure and specialization;

3. Own information on  phylogenetic
relationships between animal classes and groups,
the laws of their individual and evolutionary
development;

4. Have scientific ideas about animals as
systemic biological objects at three levels of
organization: organismic, population-species,
and biocenotic;

5.0wn the basic methods of zoological research,
knows how to work with animal identifiers,
recognize the main systematic groups and mass
species in collections and figures, work with wet
preparations, collections, animal structure
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JKYMBIC ICTCH aly, FBUIBIMU OHE KOMIBIOTEPIIIK kKa0IbIKTap bl
maiiiaaHa OTBIPBIN, TAOWFHM JKOHE 3ePTXAHAJBIK JKaraainapnaa
0aKpLUIay XKYprize any;

6. WuHOBanmsumblK  OiliM ~ Oepy  TEXHOJIOTHSITIAPHI
TIOHJICPIIH TIOHAIK Ma3MYHBIH HHTETpalusiay;

7. ANBIHFaHTEOPUSUTBIKOUTIMIE p I KOHE3ePTXaHAIBIKIAF ABLIAPIBI

MCH

KOCIOMKYMEICTA, JK00aayKoHEFBUTBIMH-
3ePTTEYKBI3METIHACKOIIAHY;
8. Kocibu >xympicTa, jxo0amay >KOHE FBUIBIMH-3EPTTCY

KBI3METIHJC aJIbIHFAaH TCOPHUSIBIK OUTIM MEH 3€pTXaHAJbIK
JTAFIbLIAPIbI KOJITaHY.

KOMIBIOTEPHOE 000pyIOBAHHUE;

6. MuTerpupoBath WHHOBAI[UOHHBIC o0pa3oBaTeNbHBIC
TEXHOJIOTHH U MIPEIMETHOE COJICPIKAHKE TUCIUILIUH;

7. [IpuMeHATh TONYYCHHBIE TEOPETHUECKHE 3HAHUS U
nmabopaTopHBIE HAaBBIKM B TpodeccHoHaNsHOW  pabore,
MIPOEKTHOM M Hay4YHO-UCCIIEA0BATENbCKON JESATENBHOCTH;

8. NpuMeHATh MONyYeHHBIC 3HAHWA B TPOQecCHOHAITEHON
JeSITeIbHOCTH, CO37]aBaTh MOTHUBAIIMIO X MHTEPEC K YICOHOMY
mporeccy.

diagrams to illustrate and prove the basic
principles, conduct observations in natural and
laboratory conditions using scientific and
computer equipment;

6. Integrate innovative educational technologies
and subject content of disciplines;

7. Applies the obtained theoretical knowledge
and laboratory skills in professional work, design
and research activities.

8. Develop the ability to apply the acquired

knowledge in professional activities, create
motivation and interest in the educational
process.

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

]_[I/ITOJ'IOFI/IH JKOHC I'CTOJIOTUA

| HI/ITOJ'IOFI/ISI 1 THUCTOJIOTHUA

Cytology and Histology

Kypcmuingvickauwa mazmynst / Kpamrkoe codepicanue kypca/ Coursesummary

OMBIpTKachI3IapAbl 3epTTey cajlachlHAa OUTIM MeH nabiMaayFa
MaiiblH  OOJyIOBpl  KamMTaMachl3  €Te[l. OMBIpTKachI3aap
300JIOTHSICHl KaHyapjap SJEeMiHIH €H KeH TOOBIHBIH SpTYpi
TAaKCOHOMHSJIBIK ~TONTApblH — OMBIPTKAChI3 J>KaHyapJjap/bl,
ONIAPIBIH KYPBUIBIMBIH, TIPIIUIIK TPOLECTEPiH, 3KOJOTUSIHBL,
9BOJIIOLIMSIHBIH TapalyblH JKOHE OJapIblH TaOWFaT IeH ajaM
eMipiH/IeTi MaHBI3ABUIBIFBIH 3epTTedmi. FruteiMu xabasIkTap

MeH AKT-HBI  KonmaHa  OTBIPBIN,  OMBIPTKACKHI3IapIbIH
OMOIIOTHANIBIK ~ AKCICPUMEHTI, 3epTXaHAJBIK JKOHE JallallbIK
3epTreyiepi Kipeni; IIoH Ma3MYHBI OMBIPTKACHI3Iap

300JIOTHSACHIHBIH OOJIMAEPiH OKBITyFa TAaHBIMIBIK TaHBIHBIFBIH
KaMTaMachI3 eTel

ObecnieunBaeT 3HaHUSA U TOTOBHOCTB K CY)KICHHUAM B 00J1aCTH
U3ydeHUus OeClO3BOHOYHBIX.  300JI0THS OECIO3BOHOYHBIX
U3y4yaeT pa3Hble TAKCOHOMUYECKHE TPYTIBl CaMO OOLIHPHON
TPYIIBI )KUBOTHOTO MUpPA — OECTIO3BOHOYHBIX KHBOTHBIX, UX
CTPOEHHE, MpOLECChl  >KU3HEAEATEIbHOCTH,  JKOJIOTHIO,
pacupoCTpaHEHUE DSBOJIOINMM W HMX 3HAUYEHUE B IHKU3HU
NpUPOABI U YeJIOBeKa. BrimoueH — OMoIOrHYeCKHiA
SKCIEPUMEHT, Ia0OpaTOpPHBIE W TIOJEBBIC HCCIICIOBAHUS
0eCII03BOHOYHBIX c HCIOJIb30BaHUEM Hay4YyHOTO
obopynoBanus u UKT; Cogpepkanue  JUCIUIUIAHBI
o0ecrieunBaeT KOTHUTHBHYIO T'OTOBHOCTH K HPEHOIABAHUIO
paszienoB 300JI0TUH OECTTIO3BOHOYHBIX

Provides knowledge and willingness to make
judgements in the study of invertebrates.
Zoology of invertebrates studies the different
taxonomic groups of the most extensive group of
the animal world - invertebrate animals, their
structure, life processes, ecology, spread of
evolution and their importance in nature and
human life. Biological experiment, laboratory
and field studies of invertebrates using scientific
equipment and ICTs are included; The content of
the discipline provides cognitive readiness for
teaching sections of invertebrate zoology

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

Kasaxcrannsly buopecypcrapsr.
Kayinci3miri Heriznepi

OKOJIOTHSL  JKOHE  TIpLIUIK

BI/IOPGCYPCLI Ka3zaxcrana. DK0JI0rus U OCHOBEI 0€30IaCHOCTH
)KI/I3HCHC$ITGHLHOCTI/I/

BioresourcesofKazakhstanEcologyandBasicsofLi
fe Safety

Ilonnin epexwenikmepi / Ocodennocmu oucuyunaunwvt/ Coursefeatures

3epTxaHabIK XKOHE MPAKTHKAIBIK cabaKTap apHaubl
3epTXaHajap/a Kypriziiesi.

JlabopaTtopHble W TPAKTHUECKHE 3aHITHS TPOBOMATCS B
cnenyabopaTopusx.

Laboratory and practical classes are held in
special laboratories.

bazoaprama scemexwici / Pykosooumens npozpammul/ Programmemanager

Ky6eeB Mapat CanabexkoBHY, aFra OKbITYIIbI

Bparnna Taresina MuxaiijioBHa,
JIOKTOp OMOJIOTMYECKUX HayK, npodeccop

Bragina Tatyana Mikhailovna,
Doctor of Biological Sciences, Professor
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Kanyapnrapovinocexkeoamyvinviyouonocusacol/buonocuaunousudyanvruozopazeumusnrxicusomusix/Biology of Individual Development of Animals

Oky maxcamul / Yueonan yenv/ Purpose

[ToHHIH OKy MaKcaThI-OMBIPTKACBI3Ap 300JIOTHACHI, KaHyapiap
ar3aJlapblHBIH allyaH TYPJIUIrT MEH DJBOJIOUMSCH OoObIHIIA
KyHeneHreH OUTIMII KanmbimTacTeipy. KociOu KpI3MeTTe 300J0THS
OOMBIHIIIA TEOPHSIIBIK OLTIMAI KOJIIaHY.

VYuebnas eJb JIUCTIUILIMHBI -bopmupoBanne
CHUCTEMaTU3UPOBAHHBIX 3HaHUH o 300JI0THH
0eCcr03BOHOYHBIX, MHOTOOOPa3HH U BOJIOLNH YKUBOTHBIX
opranu3MoB. [IpuMeHeHHe TeopeTHYecKUX 3HaHHH 10
300JI0TUH B IPO(heCCHOHATBLHOM JeTeTbHOCTH.

The educational goal of the discipline is the
formation of systematized knowledge on the
zoology of invertebrates, the diversity and
evolution of animal organisms. Application of
theoretical knowledge on zoology in professional
activities.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

KypceTsl ¢oTTi asikTaraHHaH KeiiiH 0l1iM anymbLiap kejeci oKy
HOTHU:KeJIepiHe ue 60J1aIbI

1. 300JI0THSIHBI TAaMBITYIIBIH HETI3r1 Ke3eHJEpiH, OTaH/BIK
KOHE IIETEeNIIK FaNbBIMIAPIBIH OHBIH JaMyblHa KOCKaH YIIECiH
oimy;

2. Kanyapnapaprg HeTi3Ti Kyheni TONTaPBIHBIH
MOpPGOPHU3UONOTHANBIK ~ JKOHE  OKOJOTHSUIBIK — ePEKIIeNTiKTepi
Typasel  OimiMaepai  MeHrepy,  JKaHyaplapIslH  OpTYpIi

CBHIHBINTAPBIHBIH, €PEKIICTIKTEPIiH CaJBICTBIPaabl JKOHE OJIapAbIH
KYPBUIBICHI MEH MaMaHJaHybIHbIH [IPOTPECCHUBTI )KOHE MPUMHUTHUBTI
epEeKIICTIKTePiH aHbIKTal aiy;

3. KanyapnapablH Ki1acTapbl MEH TONTapbl apachbIHIaFbl
¢buIoreHeTHKANBIK ~ OaillaHBICTap,  OJApABIH  JKEKE  JKOHE
SBOTIONVSIIBIK IaMy 3aHABUIBIKTAPhI Typasbl aKNapaTThl Oiyi;

4. YUBIMHBIH YII JeHreiiHaeri O KyiHemik OHOJIOTHSIIBIK
00BeKTUIEp peTiHJe >KaHyapiap Typajibl FhUIBIMH Ke3KapacTapra
ne  Goiy: OpPTraHM3MIIK,  THOMYJSIHMSJIBIK-TYPJIIK  JKOHE
OHOILIEHOTHKAJIBIK. |

5. 300JI0THSUTBIK 3€pTTEYJIEP/IiH HETi3rl daicTepiH MeHrepy,
KaHyapiap/Isl  aHBIKTarblIITapMeH  KYMbIC  icTeld  aay,
KOJUISKIMSJIap MEH CypeTTepJe Herisri >Kydeni TonTap MeH
Karmad — TypiepAl TaHW  ally, BUIFAIJbl  [penapaTrTapMeH,
KOJICKIMSAJIADMEH, HETi3Ti epexenepii WIUTIOCTpaIsiay >KoHe
JIoJIeNIIey YIIiH )KaHyapiap KypbUIbICHIHBIH ChI30aapbIMEH KYMBIC
icTell  ayly, FBUIBIMH JKOHE KOMIIBIOTEPIK  >KaOaBIKTapabl
nmaljanaHa OTBIPHIN, TaOMFH JKOHE 3€PTXAaHAIBIK >KaFmaiiapza
OakplIay Kyprise ainy;

6. WNuHOBanusuiblK, ~ OutiMm ~ Oepy

TCXHOJIOTUSJIapbl  MCH

IMocsie ycmemnoro 3aBepiieHHsi Kypca o0ydaroniuecs
oynyT

1.3HaTh OCHOBHBIE OTambl Pa3BUTHS 300JOTHH, BKJIAJ
OTEUYCCTBEHHBIX U 3apy0e)KHBIX YICHBIX B €€ Pa3BHUTHC;

2 Bragere3HaHuAMH ©0 MOP(MOPHU3HOIOTHICCKHX H
9KOJIOTHIECKHAX 0COOEHHOCTSIX OCHOBHBIX
CHUCTEMATHYECKUX  TPYII  JKABOTHBIX,  CpPaBHHUBATh
O0COOCGHHOCTH pa3HBIX KIJIACCOB JKHUBOTHBIX W BBIICIATH
MIPOTPECCUBHBIC W TIPUMHUTHUBHBIC YEPTHI WX CTPOCHHS U
CreLUaTH3aI1H;

3 Brmagetrs unbpopmanueii 0 (GUIOrEHETHYSCKUX CBA3SIX

MCXKIY KJj1accaMu u rpynmnamu JKHUBOTHBIX,
3aKOHOMEPHOCTAX ux WHAUBUAYAJIBHOTO u
9BOJIIOIUOHHOTO Pa3BUTHA,

4 JAEMOHCTPUPOBATH Hay4HbIC MpEaACTaBJICHUA (6]

JKUBOTHBIX KaK CHUCTEMHBIX OHOJIOTHYECKHX OOBCKTaxX Ha
Tpex YPOBHSIX OpraHu3aluu: OpraHU3MEHHOM,
MOIYJISIITHOHHO-BUIOBOM M OMOIICHOTHYECKOM;

5 TpUMEHSATh OCHOBHBIE METOJBI  300JIOTMYECKHUX
HCCIICIOBAaHUN, pabdoOTaTh C ONPEHCIHUTEIIMU KUBOTHBIX,
pacno3HaBaThb B KOJUIEKIUSX U HA PUCYHKaX OCHOBHBIE
CHUCTEeMAaTHUYECKHUEe TPYIIBI 1 MacCOBBIC BHIBI, paboTaTh C
BIQXHBIMU  TIperaparaMu,  KOJUIEKIMSAMH, CXEMaMH
CTPOEHUS KUBOTHBIX JUIsI IULTIOCTPAIIUN U JOKA3aTeNbCTBA
OCHOBHBIX TIOJIOXKECHW, TMPOBOIWUTH HAOMIOJEHUS B
NPUPOAHBIX W JTa0OPAaTOPHBIX YCIOBHAX, HCIIONB3YS
HAYYHOC M KOMITBIOTEPHOE 000pYyIOBAHUE;

6 UHTerpupoBaTh WHHOBAIIMOHHBIC 00pa30BaTEIbHEIC

After successful completion of the course,
students will be

1. Know the main stages of development of
zoology, the contribution of domestic and foreign
scientists to its development;

2. Own knowledge of the morphophysiological
and environmental features of the main systematic
groups of animals, compares the features of
different classes of animals and can distinguish
progressive and primitive features of their
structure and specialization;

3. Own information on phylogenetic relationships
between animal classes and groups, the laws of
their individual and evolutionary development;

4. Have scientific ideas about animals as systemic
biological objects at three levels of organization:
organismic, population-species, and biocenotic;
5.0wn the basic methods of zoological research,
knows how to work with animal identifiers,
recognize the main systematic groups and mass
species in collections and figures, work with wet
preparations,  collections, animal  structure
diagrams to illustrate and prove the basic
principles, conduct observations in natural and
laboratory conditions using scientific and
computer equipment;

6. Integrate innovative educational technologies
and subject content of disciplines;
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MIOHJIEP/IiH MOHJIIK Ma3MYHBIH HHTETpalMsIay;

7.AnblHFAaH ~ TEOPHSUIBIK  OUTIMIEpAl  JKOHE  3epTXaHaJIbIK
JIaFABLIapAbl KociOM JKYMBICTa, jko0ajiay »oHE FBUIBIMH-3€PTTEY
KBI3METIH/E KOJIIaHY;

8. Kocibm xympicTa, xo0amay >KoHE
KBI3METIHJE aJBIHFaH TEOPWSUIBIK OlliM  MeH
JaFIbLIApABI KOJIJaHYy.

FBUIBIMU-3EPTTEY
3€pTXaHaJBIK

TEXHOJIOTHH U TIPEAMETHOE COAEpKaHUe AUCIUIIINH;
7 IlpuMeHsATH TOJyYEHHbIE TEOPETHYECKUE 3HAHUS H
7abopaTopHble HAaBBIKM B IpPOQEecCHOHAIBHOH pabdorte,
IIPOEKTHOM U Hay4YHO-UCCIIEA0BATENBCKON AESTENBHOCTH;
8. IPUMEHSTH MOyYCHHBIC 3HAHUSA B TPO(ecCHOHATBHON
JEATEIPHOCTH, CO3[aBaTh MOTHBALMIO W HMHTEpPEC K
yueOHOMY TpoIeccy.

7. Applies the obtained theoretical knowledge and
laboratory skills in professional work, design and
research activities.

8. Develop the ability to apply the acquired
knowledge in professional activities, create
motivation and interest in the educational process.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

]_[I/ITOJ'IOI‘I/I)I KOHC I'MCTOJIOIHs

| HI/ITOJ'IOFI/IH U THCTOJIOTUA

| Cytology and Histology

Kypcmuvingoickawa mazmynot / Kpamkoe codepycanue Kypca/ Coursesummary

[MomxaHyaprapapIHKeKeJaMyOHOIOTHACHICAIaCHIH IAF Bl pTeTionTi
Mainrepyre, TEOPHMSUTBIKOLTIM]II,
3epTTeyMEHIPAKTHKAIBIKOAFBITTHIOIPIKTIpyTeOaFpI TTaIFaH.
BynopraansmMHirxekeaamy (oHTOTCHE3)
MPOIECTEPiH3EePTTECHTIH3aAMaHAYNOHOIOT USITBIKOAFBIT.
OHnTOreHe3AiH0apIbIKKe3eHIepi3epTTeNe i
TyBUIFaHHaHOACTATIONIMIe IeHi HIKOHeCHATIFAIIIKBI  (IMOPHOHAIBIbI)
Ke3eHJep.

KasiprizamyouonorusceiopTypiidopMaTTap 1aFblponecTepiHMo
JIEKYJIAIBIK,
OMOXMMUSITBIKKOHETCHETHKAJIBIKMEXaHN3M/I€P1HKAPKBIHBI3EPTTE
Wmi,  kacymamapMeHIMOpPHOHIApABIHEPEKIIeTIKTePIiH3EPTTEH]II.
OpTYPAIOHOTOTHSAIBIKOOBEK TP M TAAAYFAMYMKIHIIKOCPE TIHFBI
meIMIDKa0 IEIKTapMeHA KT -HBIKOTaHAO THIPHIT,
XKaHyapIapIbIHKeKe1aMyOHnOII0T UsIChICATAChIHIAF BIOHOJIOT HSIIBIKD
KCIEPHMEHT, 3epTXaHAJIBIKKIHETAIANIBIK3EPTTEYIIePEHT 131111,
[ToHHIHMa3MYHBI300JI0THSI00TIMIEPIHOKBITYFATAaHBIMIBIKTABIHT
BIFBIHKAMTaMAacChI3€Te i

Jucunrmaa HaIleJICHa Ha OBIIAJICHUC
(hyHIaMECHTAIPHBIMHA 3HAaHMSIMH B 00JacTH OHMOJIOTHUH
WHIWBUAYAIFHOTO PAa3BUTHSA JKUBOTHBIX, WHTETPAIUL
TEOPETHIYCCKUX 3HAHUH, MCCICIOBAHUN W TPAKTHUSCKOU
HampaBJIECHHOCTH. OJTO COBPEMEHHOE OHOJOTHYECKOe
HampaBlIeHUE, W3Yy4Yarollee MPOIECCh HHIUBUIYATHLHOTO
pasButus (OHTOTEeHe3a) opranum3ma. Mccrmemayrorcs Bce
CTauM OHTOTeHE3a: C MOMEHTa POXKICHHUS O CMEPTH H
caMble NIEPBUYHBIE (3MOprOHaNBHEIE) CTaauH.
CoBpemeHHast OWOJIOTHS Pa3BUTUS WHTEHCUBHO H3y4aeT
MOJICKYJISIpHBIE, ~ OMOXMMHYECKHE W  TI'CHETUYCCKUE
MEXaHU3MBI MIPOIECCOB B PAa3NIMYHBIX (popMaTax, H3ydaeT
OCOOCHHOCTH  KJIETOK ¥  3MOpPHOHOB.  BruroueHbI
OHMOIOTHYECKHN IKCIIEPUMEHT, JTa0OpPaTOPHBIE U TMOJICBHIE
WCCIICIOBaHUA B 00JacTH OWOJIOTHH WHIUBHIYaITHEHOTO
pa3BUTHS KUBOTHBIX C HCIOJB30BAHWEM HAYyYHOTO
obopynoBanus u KT, TO3BONSIONIMMH aHAITU3UPOBATH
pasnuuHble  Owomornueckne 00BekTh.  Conepxanue
JTUCIHTUIAHBI 00€CIeYnBACT KOTHUTHBHYIO TOTOBHOCTh K
MIPETOaBaHHIO Pa3/IeTIOB 300JI0THH

The discipline aims at mastering the fundamental
knowledge in the field of biology of individual
development of animals, integration of theoretical
knowledge, research and practical orientation. It
is a modern biological discipline that studies the
processes of individual development
(ontogenesis) of an organism. All stages of
ontogenesis are studied: from birth to death and
the most primary (embryonic) stages. Modern
developmental biology intensively studies the
molecular, biochemical and genetic mechanisms
of processes in different formats, studying the
characteristics of cells and embryos. Biological
experimentation, laboratory and field studies in
the biology of individual development of animals
are included, using scientific equipment and ICT
to analyse various biological objects. The content
of the discipline provides cognitive readiness to
teach sections of zoology

Ilocmpexsusummepi / [locmpexeuszumut/ Postrequisites

OMBIpTKaIBl  JKaHyapiapJblH  300J0THSCHL.  DKOJIOTHS  KQHE
TYPaKTHl AaMy. AZlaM >KoHE JKaHyapuap (GU3HOJIOTHsCHL. [ eHeTHka.

DKojorusa H
YyejoBeKa U

3000rus  MO3BOHOYHBIX
yCTOIUMBOE  pa3BHTHE.
JKMBOTHBIX. [ 'eHeTHKa.

JKMBOTHBIX.
duznonorus

. Zoology of vertebrates. Ecology and sustainable
development. Human and animal physiology.
Genetics.

Ilonnin epexwenikmepi / Ocoodennocmu oucuyunaunst/ Coursefeatures

3epTXaHaIBIK )KOHE TIPAKTUKAIBIK cabaKTap apHaibI
3epTXaHajap/a Kypriziiesi.

JlaGopaTopHble M TPAKTHYECKUE 3aHSITHS MPOBOJSTCS B
CIIeIIad0paTOPHSIX.

Laboratory and practical classes are held in
special laboratories.
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bazoaphama sicemexuici / Pykosooumenw npozpammut/ Programmemanager

Ky6eeB Mapar CanadekoBHY, aFa OKBITYIIIEI

Bparunna Tarbsana MuxaiijioBHa,
JIOKTOp OMOJIOTHYECKUX HaYK, podeccop

Bragina Tatyana Mikhailovna,
Doctor of Biological Sciences, Professor

Ilepuoomuix xcyite 31emenmmepi xumusacol/ Xumus r1emenmos nepuooudeckoii cucmemol/ Chemistry of Elements of the Periodic System

Oky maxcamul / Yueonas yenv/ Purpose

XUMUSIIBIK 3JIEMEHTTEP TY3CTIiH JKail ®oHe KypJeli 3aTrtap
XUMUSICBIH OKY apKbUIbl XUMHSHBIH TEOPUSUIBIK HETi3aepi
OoliprHIIA OLTIMITI TEPEHICTY.

yrayOficHHe 3HAHWKA CTYACHTOB II0 TEOPETHUCCKUM
OCHOBaM XHMUU TIPH U3YICHUH XIUMHHU 3JICMCHTOB U UX
COEIMHEHUI.

deepening knowledge of students on theoretical basics of
chemistry in studying chemistry of elements and its
compounds.

Okbimy

Hamuceci / Pezynomamot ooyuenusn / Learning outcomes

Kyperbl ¢oTTi asikTaraHHaH Keifin OidiM amymbliap
Kesleci 0Ky HOTHzKeIepiHe He 00J1abl

1 XWUMHSHBIH HETI3T1 SJEMEHTTepi Typaibl TYNKUTIKTI
Oimimre ue 6oIiy;

2, 3aT KacHETTEepiHiH, OHBIH KYPBUIBIMBIHA, XUMHUSIIBIK

TpoIeCTePIiH 3aHIBUIBIKTapbIHA TOYeIAUIIriHeH
KYpbUIaThIH Herisri 3agmap meH IDKDX TeopusimapsiH
TYCIiHY;

3 XUMHSJIBIK KYOBUTBICTap MEH TaOWFH KYOBUIBICTapIBIH
JlaMybIH JKaJIIBIIauTBIH TDKDX JTUAJIEKTUKAJIBIK
3aHJIapbIH KOJIJIaHY;

4,5 XUMUSJIBIK SKCHEPUMEHTTEPAIH HETi31HAEe XUMMSIIBIK
9JIEMEHTTEP/IiH KACHETTEPIH 3epTTey;

6,7 xuMusAga Kayimnci3fik TEXHHKA epexelepiHe colkec
KYMBIC iCTey;

8- IDKDX canacbiHna ©3iH-031 TopOueney YIIiH opTypii
JIepEKKO3Iep/liH aKNapaThlH Nalaanany

ITocae YCHEHOro 3aBepuIeHUs Kypca
ol0yuyarmmuecs: 0yayr

1 uMmeTH0a30BbIC 3HAHUS 10 OCHOBHBIM 3JIEMEHTAM
XUMUU;

2 moHMMAaTh OCHOBHEIE 3aKOHBI U Teopun XIIIC Ha
OCHOBE KOTOPBIX CTPOSATCS 3aBUCHMOCTH CBOMCTB
BEIIIECTBA OT €r0 CTPOCHUS, 3aKOHOB MIPOIIECCOB
XAMHYECKHX TIPOIECCOB;

3 HCIOJIL30BaTh AHAIEKTHYECKHE 3aK0HEI XDIIC,
00o0Imaronme pa3BUTHE IBICHUH TPUPOABI IS
XUMHUYECKUX SIBJICHMUIA;

4.5 uccinenoBaTh CBOMCTBA XUMHUYECKUX DJIEMEHTOB Ha
OCHOBEIPOBEJICHUS] XUMUYECKUX IKCIIEPUMEHTOB;

6,7 paboTarh B COOTBETCTBUU C ITPABUIAMU
XUMHAYECKOH 0e30macHoCcT! Ha ocHOBe 3HaHUAXDIIC;
8 —mcronp30BaTh MHPOPMAIUIO PA3THIHBIX
HCTOYHUKOB JIJIsl caMoo0Opa3oBaHus B 00mactuX2I1C

On successful completion of the course, trainees will

1 Have a basic knowledge of the basic elements of chemistry;
2 understand the basic laws and theories of chemistry of the
elements of the periodic system based on which the
dependence of the properties of matter on its structure, the
laws of chemical processes are constructed

3 use dialectical laws of chemistry of elements of the periodic
system to generalise the development of natural phenomena
for chemical phenomena

4,5 investigate properties of chemical elements on the basis
of chemical experiments

6,7 work in accordance with chemical safety rules on the
basis of knowledge of the chemistry of the elements of the
periodic system

8 - use information from various sources for self-education in
the field of chemistry of elements of the periodic system

Ilpepexsuzummepi / Ipepexeusumet / Prerequisites

OeifopraHuKaJbIK XUMUSHBIH TEOPHUSIIBIK HET13epi

| TCOPECTUICCKHUEC OCHOBBI HeOpFaHI/I‘IeCKOI\/’I XUMHH

| theoretical basics of inorganic chemistry

Kypcmuinkvickaua mazmynut / Kpamkoe codepocanue xkypca/ Course summary

[Ton mepHOATHIK OKYHEHIH HeTi3ri JkoHe KOCBhIMINA
TONTAPBIHBIH 3JEMEHTTEPIH TEpeH 3epTTeyre MYMKIHJIK
Oepeni. byn e3 keserinne oran mekrenreri Oinim Oepy
NpOLECIHAEC NOHAEP Typajibl OutiMai >koOallayra AaibIH
OOJIybIH KaMTaMachl3 eTe[l. 3arTap KacHeTTepiHiH
KypaMbl MEH KYpBUIBIMBIHA, KOJIIaHy KacHeTTepiHe

JucuMiuimHa 1o3BosieT ITyOOKO M3YYHTHb 3JIEMEHTHI
IJIABHBIX W TOOOYHBIX MOJAIPYHII II€PUOJMYECKOH
cucreMbl. UTo, B CBOIO OYepeib, 00ECIEUUBACT €My
TOTOBHOCTH IPOCLUPOBATH 3HAHHME IIPEAMETOB B
o0pa3zoBaTenbHBIN nporecce B mkoje. [IpexycMorpeHo
71a00paTOpHOE  HM3y4YECHHE  3aBHCHMOCTH  CBOWCTB

The discipline allows for an in-depth study of the elements of
the main and side subgroups of the periodic system. This, in
turn, ensures that he/she is prepared to project knowledge of
the subjects into the educational process at school.
Laboratory study of the dependence of the properties of
substances on the composition and structure, application on
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TOYSNIUIITiH 3epTXaHalbIK 3€pTTey; EpKiH aToM MEH
AQTOMHBIH ~ OallaHBICTBI ~ KYHZeri  KacHeTTepiHieri
allbIpMalIbUIBIK; XUMHSUIBIK PpeakUysiap arbIMBIHIAFbI
OOBEKTHBTI 3aHTAPABIH OpPEKETi KOHE OJIAPIBIH ary
3aHIBUIBIKTAPBIH OLTY HETi3iHAe XUMISUIBIK MPOIecTepIi
O6ackapy MYMKIHZIT KapacTBIPBUIFaH; FBUIBIM MEH
NPAaKTUKAHBIH  OalNaHBICBI, OKOJOTHS  MacelnenepiH
HICHIy/IeTi XUMHUSHBIH peii. XHUMHAIBIK OSKCIIEPHMEHT,
XUMISUIBIK kaOneikrap MeH AKT maiimamana OTBIpEIT,
XUMUSUTBIK ~ DJIEMEHTTEpPAIH  TEHETHUKAJIBIK  KaTapbl
KOCBUIBICTAPBIHBIH KACUETTEPIH 3ePTTEY JKYPriziiei.

BEIIECTB OT COCTaBa W CTPOCHHUS, NPUMEHEHHS OT
CBOMCTB; pa3auyue B CBOMCTBaX CBOOOJHOTO aToma U
aToMa B CBS3aHHOM  COCTOSIHUH,  JIeiiCTBHE
OOBCKTHUBHBIX 3aKOHOB B MPOTCKaHWH XHMHYECKHX
peakImii ¥ BO3MOKHOCTh YIPABICHHS XUMHICCKIMHU
TpoIeccaMy Ha OCHOBE 3HAHHUS 3aKOHOMEPHOCTEH WX
MPOTEKaHMsA; CBA3b HAYKW W MPAKTHKH, POJIb XHMHH B
penreHnn pobIeM 9KOJIOTHH. IpoBoauTcs
XAMHYECKUH  DKCIIEPUMEHT, HCCIIEIOBAHHSA CBOMCTB
COCZ[HHCHPII?I T€HETHUYECCKOI'O pdaaa XUMHUYCCKUX
9JIEMEHTOB € HCIOJIB30BAHUEM  XHMHUYECKOTO
obopynosanus u UKT.

the properties; the difference in the properties of the free
atom and the atom in a bound state; the effect of objective
laws in chemical reactions and the possibility of controlling
chemical processes based on knowledge of the laws of their
course; the relationship of science and practice, the role of
chemistry in solving environmental problems. A chemical
experiment is conducted, the properties of compounds of the
genetic series of chemical elements are investigated using
chemical equipment and ICT.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

OpraHyuKaJIbIK XUMHA, 6I/IOXI/IMI/I$I, XUMMUAJIBIK TCXHOJIOTHUA

OpFaHI/I‘IGCKaﬂ XUMHU, 6I/IOXI/IMI/I$I, XUMHYCCKasa
TCXHOJIOTUA

organic chemistry, biochemistry, chemical technology

Ilonnin epexwenikmepi / Ocobennocmu oucyunaunwt/ Course features

3epTXaHabIK )KOHE MPAKTUKAJIBIK cabakrap apHaibl
3epTXaHagapaa Kyprisijges.

JlaGopaTopHble U MPAKTUYECKUE 3aHITUS TIPOBOJIATCS B
crenaabopaTopusx.

Laboratory and practical classes are held in special
laboratories.

bazoapnama scemexuici / Pykosooumens npozpammst/ Prog

rammemanager

Taypo6aeBa I'yabkan YpMaHTaeBHA, XUMUS
FBUIBIMIAPHI KaH/IM1AThl, KAYbIMIACTHIPBIIFaH Ipodeccop

Yepusickas Osbra MuxaijioBHa,KaHIUIAT
MeJarOTMYECKIX HAYK, aCCOIMUPOBAHHEIN MTpodeccop

Gubenko Maxim Andreevich, Senior Lecturer, Master of
Chemistry

beiniopeanukanvik Kocovlavicmapoviy manvi30vl Kaacmapul/ Basicneiimue knaccol Heop2anuueckux coeOuHenuil/
The Most Important Classes of Inorganic Compounds

OKy maxcamul / Yueonan yenv/ Purpose

CTYZIGHTTEPAl TEOPHUSUIBIK JKOHE MPAKTHKAIBIK JaibIHIAY,
O  OpPTYpi  arperaTThlK  Kyiuepnmeri  arompuap,
MOJIEKyJajlap MEH 3aTTapJAbIH KYPBUIBICHI Typaibl Ka3ipri
3aMAaHFbI TYCiHIKTepIi KaMTH]BL; XUMUSIIBIK
OalmaHBICTBIH TaOWFAaTBl MEH TYpJEpiH  TycCiHyre
MYMKIHIIK Oepefi; XUMUSUIBIK TMPOIeCTEepi CHUIaTTayFa
TEPMOJMHAMUKAIBIK ~KQHE KHHETHUKAIBIK TICUIIEpi
KOJIIaHy 9JliCHaMachl; YWIECTIpy KOCBUIBICTapBIHBIH
KYPBUIBIMBI MEH KAaCHUETTEPIHIH EpPEeKIIEINiri; dJIeMEeHTTEp
MEH OJIapbIH MaHBI3/1bl KOCBUIBICTAPBIHBIH CHIIATTAMACHI,
NEPUOATHIK JKYHele osapbl KYpaiThIH 3JIEMEHTTEpIiH

TCOpPCTUICCKAsA u IMpaKTU4CCKast IIOATrOTOBKa
CTYACHTOB, KoTOpas BKJIIOYACT COBPEMEHHBIC
OpeaACTaBJICHUA O CTPOCHUHM aTOMOB, MOJIEKYT U
BCHICCTB B PA3JIMYHBIX Aarpe€raTHbIX COCTOAHUAX,
TIO3BOJIACT INOHHUMATh IMPUPOAY W THUIIBI XHUMHUYECKON

CBA3H, METOOO0JIOTHIO MPUMEHCHUA
TCPMOANHAMUYCCKOTO U KHHETHYCCKOIO IOAXOJ0B K
OIMMMCAHUIKO XHUMHUYCCKHUX IPOLECCOB; CHGIII/I(l)I/IKy

CTpOCHUS U CBOIicTBa KOOpAUHALMOHHBIX COCHHHGHHﬁ;
XapaKTCpUCTUKY  DOJICMCHTOB U  UX BaXKHEHIIIMX

COCHHHGHHﬁ, 3aKOHOMCPHOCTU H3MCHCHUA (1)I/I3I/IKO-

Theoretical and practical training of students, including
modern understanding of the structure of atoms, molecules
and substances in different aggregate states; allows to
understand the nature and types of chemical bonds;
methodology of applying thermodynamic and kinetic
approaches to describe chemical processes; features of the
structure and properties of coordination compounds;
characteristics of elements and their most important
compounds, regularities of physical and chemical properties
of simple and complex substances depending on the position
of their constituents.
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KarJnaibiHa OaiylaHbICTBl Kal JKOHE KypAesl 3aTTaplIblH
(U3UKa-XUMHSUIIBIK KACHETTEPIiHIH ©3repy 3aHIbUIBIKTapHI.

XMMHYECKHUX CBOMCTB IPOCTBHIX U CIIOKHBIX BEIIECTB B
3aBHUCUMOCTH OT TIOJIOKEHHUS COCTaBIISIIOIIUX —HX
aneMeHTOoB B [lepuoandeckoil cucteme.

Oxvimy

Hamuiceci / Peaynvmamul 00yuenusn / Learning outcomes

Kypcerbl ¢oTTi asikTaraHHaH Keifin OiqiM amymbLiap
KeJsleci 0Ky HOTHzKeIepiHe He 00J1abl

1 OeliopraHMKaNbIK 3aTTapbIHBIH JKIKTENYiH, KYPBUIBICHI
MEH KaCHeTTEepiH TYCIHAIPETIH Teopusuaps! Oiy;

2 KOCBUIBICTAP/IBIH KACHETTECPIH IKCIICPUMEHTTIK 3epTTey
OaphICBIHAA KayiNCi3MiK TEXHHUKACH epeXKeliepiH YCTaHy;
KAHFBIII ~ JKOHE  yNbl  3aTTapMEH,  3€pTXaHAJIbIK
KaOIBIKTapMEH Kayilci3 JKYMBIC ICTe€y TociImepiH
MEHTepY;

3 Ke3-KeNTeH OJJIEMEHTTIH KaCHEeTTepiH OoJpKay (MeTal,
METaJll €MEC, KaJbINThl Xar[JalJarbl arperarTblK KYH,
3aTTaFbl  XUMIDUIBIK ~ OalmaHelc  Typl);  XHMHSIIBIK
QJIEMEHTTEP/IH  TEePHONTHIK  JKYHeciHAeri  onapiblH
OpHaJacybl HeETi3iHIE >Kall JKOHE KypHesli 3aTTapIblH
KacHeTTEpiH CHIIaTTaY;

4 GeflopraHUKaJIBIK 3aTTap MEH Marepuajiap eHIipiciHie
KOJIZIaHBUIATBIH XUMMSUIBIK PEaKLMsIapIblH TaOUFaThIH,
XUMUSUTBIK TIPOLIECTEPAl CUMATTayFa KHHETHKAIIBIK KOHE
TEPMOJMHAMHUKAIIBIK TOCUIAEP/Ii JKoHE TIEPHOITHIK JXyihene
onmapAbl  KYpPaWTBIH  3JIEMEHTTEpIiH  OpHaJacyblHa
GaiyIaHbICTBI OJAP/IBIH ©3TePy 3aHIABIIBIKTAPHIH CUIIATTAY;
5 KOCBUIBICTBIH 3aTTapAblH Oenrimi Oip  KiIacklHA
JKATATHIHBIFBIH AHBIKTAY JKOHE OHBIH KACHETTEpl MEH aiy
o/liCTepiH cHIaTTay;

6 KOCBUIBICTAP.IBIH KacHeTTepiH OiTyAi KoigaHa OTHIPHIII,
Tipi JKOHE XKAHCHI3 TaOWFaTTa OOJBIN JKaTKAaH MPOIECTEP
MeH KyOBUTBICTapAbl OalIaHBICTRIPY, TAOUFATTH TAHYIBIH
3aMaHayd FBUIBIMH OICTEPiHIH MYMKIHAIKTEPiH TYCIHY
XKQHE 0JIap/bl XKapaThUIbICTaHy Ma3MYHBI Oap jkoHe KociOn
KbI3METTE TYBIHAAWTBIH MoceJeepii MIemyre KaKeTTi
JIeHreiiie ueneny;

7 ©3 TY)XBIPBIMJIapbl HETi31HAE MiKip OUIAIpY, MO3UIUSIHBI
JIoJIeNll TYpAe Kopray, KOMMYyHHUKalUsulapra JaibiH 0ody,

Iocae yCHEIIHOr 0 3aBepUICHUSA Kypca
ol0yuarommecs: 0yayr

1 3HaTh KJIacCH(UKALMIO BEIIECTB HEOPraHUYECKO
XMMHH, BIIaJIeeT TEOPUAMHU, OOBSICHAIONINMH CTPOCHHUE
U CBOICTB HEOPTaHUYECKUX BEIIECTB;

2 cobmromaTte MpaBWiIa TEXHWKH OE30MACHOCTH B
mpouecce HKCIEPUMEHTAIBHOIO H3Y4EHUs] CBOMCTB
COCIMHEHUH; BHageTh crocodamMum  0E30mMacHOro
o0palleHns ¢ TOPIOYUMH M TOKCHYHBIMU BEILIECTBAMH,
nmabopaTOpHEIM 000y IOBAHUEM;

3 NporHo3upoBaTh CBOICTBAa IPOCTOrO BEIECTBa,
00pa3yeMoro JaHHBIM 3JIEMEHTOM (METaJljl, HEMEeTaIlI,
arperaTHOE€ COCTOSHHE NP OOBIYHBIX YCIOBHUSX, THII
XMMHUYECKOH CBSI3M B BEIECTBE); XapaKTEepPHU30BaTh
CBOWCTBA MPOCTHIX M CIIOKHBIX BEIIECTB HA OCHOBE MX
noJyiokeHus: B Ilepuonuueckoil cucTeMe XMMUYECKUX
JJIEMEHTOB;

40muCHIBaThD NpUPOJY XHMHUYECKHX peakuuil,
HCIONB3YyEMBIX B IPOHU3BOACTBE HEOPraHUYECKHUX
BEHIECTB W MaTepualioB,  KHHETHYECKOro U
TEPMOJANHAMUYECKOTO  MOAXOAOB K  OMNHCAHMIO
XMMHYECKHX IPOLECCOB M 3aKOHOMEPHOCTEH HX
W3MEHEHHs B  3aBUCHUMOCTH  OT  TIOJIOXKEHHS
COCTaBJAIIOIMX HUX 23JeMeHTOB B llepuonnueckoit
cHuCTeME;

5 ompenenaTs NPUHAMICKHOCTh COCIOWHEHHUS K
OTIpeNIeIEHHOMY KJIacCy BEIIECTB M XapaKTepHU30BaTh
€ro CBOICTBA M CITOCOOBI MOTYUYCHNS;

6 COOTHOCHTBH IPOLIECCH U SIBICHUS, IPOUCXOISIIUE B
XKUBOM M HEXHBOH TMpPHUPOJE, UCIONb3Ys 3HAaHUE
CBOWCTB COEAMHEHMH, IOHUMAeTh BO3MOXHOCTH
COBPEMEHHBIX HAyUYHBIX METOJOB MO3HAHUS NPUPOJBI

n BJaJeeT HWMHU Ha YPOBHC, HeO6XOﬂI/IMOM JJIA

Upon successful completion of the course, students will

1 know the classification of inorganic chemistry substances,
have theories explaining the structure and properties of
inorganic substances;

2 follow safety rules in the process of experimental study of
the properties of compounds; know the ways of safe handling
of flammable and toxic substances, laboratory equipment;

3 predict the properties of simple substances formed by a
given element (metal, nonmetal, aggregate state under
ordinary conditions, type of chemical bonding in the
substance); characterize the properties of simple and
compound substances on the basis of their position in the
Periodic System of chemical elements

4 Describe the nature of chemical reactions used in the
production of inorganic substances and materials, the kinetic
and thermodynamic approaches to the description of
chemical processes and the regularity of their changes
depending on the position of the constituent elements in the
Periodic system

5 determine whether a compound belongs to a certain class of
substances and characterise its properties and production
methods;

6 to correlate the processes and phenomena occurring in
animate and inanimate nature, using the knowledge of
properties of compounds, to understand the possibilities of
modern scientific methods of nature cognition and owns them
at a level necessary for solving problems having natural-
science content and arising during performance of
professional functions;

7 express opinions on the basis of his/her own conclusions,
reasonably defend his/her position, be ready for
communication, work in a team during organization of
subject activities;

16




MOHJIK KbI3METTI YHBIMIACTHIPY IPOLECiHIe KOMaHJaaa
KYMBIC iCTey;

8 OeifopraHUKaIbIK XMMUS KOHE OHBIH OexiMIepi, Kociou
©3iH-031 JaMBITy CallaCBIHAAFBl JXKaHa OuTIMII HWrepyre
JIalBIHIBIFBIH KOPCETY.

peuieHus  3ajad, HMEIOIUX €CTECTBECHHOHAYYHOE
COJIEp’KaHUE U BO3HUKAIOIIMUX IIPU  BBIIOJHEHUU
podeCCHOHANBHBIX (DYHKIHHI;

7 BBIpakaTh CYXICHUS Ha OCHOBE COOCTBEHHBIX
YMO3aKIIIOYEHUH,  apryMEHTUPOBAaHO  OTCTaWBaTh
MO3HULIHIO, MPOSBIATh TOTOBHOCTh K KOMMYHHKALIUSIM,
pabore B KOMaHAe B TMPOIECCe OpPraHU3alNuU
MIPEIMETHON AEATENBHOCTH;

8 IeMOHCTpUpPOBATh FOTOBHOCTh K OCBOEHHMIO HOBBIX
3HAaHMH B O0JIaCTM HEOPTaHMYEeCKOW XHMHH U ee
pa3aenos, IpoQecCHOHAIbHOMY CaMOPa3BUTHIO.

8 Demonstrate readiness to learn new knowledge in the field
of inorganic chemistry and its sections, professional self-
development.

Ipepexsuzummepi / Ilpepexsuzumot / Prerequisites

OelfopraHUKaIBIK XUMUSHBIH TCOPISUTBIK HEeTi3/1epi

| TCOPCTUICCKHUC OCHOBbBI HeOpFaHI/I‘ICCKOﬁ XUMHH

| theoretical basics of inorganic chemistry

Kypcmuingvickawa mazmynnt / Kpamrkoe codepicanue kypca/ Course summary

Beliopranukanblk 3aTTapbl XKIKTey KyHenepi 3epTrenei.
CryneHt  OelfopraHuKamblK — 3aTTap  KJIACTApPBIHBIH
MaHbI3/Ibl  KOCBUIBICTApBIH  KOJJAaHyIbl, TaOurarra
KEe3/IECYiH, KYPBUIBIMBIH, aJbIHY >KOJIApPbIH, (U3UKAIBIK
KOHE XUMUSITBIK KacHeTTepiH 9KCTIEPUMEHTTIK
3epTTeyiHi,;  3aTThl  XUMHSUIBIK  YHBIMIACTBIPYIbIH
OIpTYTacTBIFBIH, OHBIH  KapamalbIMHaH  Kypjelsire
JAMybIH; ~ 3aTTap  KAacHeTTEepiHIH  KYpaMbl  MEH
KYpBUTBIMBIHA, KAaCHETTEpiHE TOYENIUNrIH, epKiH aToM
MEH AaTOMHBIH OaiMaHBICTBl KYHWHETi KacHEeTTepiHiH
alBIPMAIIBUIBIFBIH  KYHENI TypAe CHIATTaidl ajajbl.
KypcTel OKy Ke3iHAe CTyIeHT XHMHSUIBIK HPaKTHKYM
oTKi3eni, FeUIBIMH ka0apikTap MeH AKT maiimanana
OTBIPBIN, OCHOpPraHMWKaNbIK 3aTTap  CHIHBIITAPBIHBIH
MaHbI3/Ibl KOCBUIBICTAPbIH 3€PTTEeY/l Ky3ere achipajpl.
Byn 6mox cTyneHTke angarkl MaMaHABIK OOMbBIHIIA OifliM
Oepy ynepiciHe moHaep OoiibiHImA OimimMiH >koOamayra
JTabIHABIFBIH KAMTaMachl3 eTel.

Nsygarotcs CHCTEMEI KiaccupuKaIum
Heoprannyeckux BemecTB. CTyJeHT CyMeeT CHCTEMHO
OTHCHIBATh HAXOXKJEHWE B TMPHUPOJAE, CTPOCHHUE,
CITIOCOOBI MOJTyYeHUsI, SKCIIEPUMEHTAILHOE
UccleoBaHne (U3NYECKUX U XUMHUYECKHX CBOMCTB,
NPUMEHEHUsT BAXHEWIIUX  COEJUHEHHH  KIAcCOB
HEOPraHUYECKUX BEUIECTB; E€IUHCTBO XUMHYECKOU
OpraHM3aly BELIeCTBa, €€ Pa3BUTHE OT MPOCTOr0 K
CJI0’KHOMY; 3aBUCUMOCTb CBOMCTB BEILIECTB OT COCTaBa
U CTPOEHMs, NPUMEHEHHS OT CBOWCTB; pa3iIMyUe B
CBOMCTBaX CBOOOJHOI'O aToMa M aToMa B CBSI3aHHOM
coctosiHuM. [Ipu m3ydyeHHH Kypca CTYAEHT MPOBOJIUT
XAMHUYECKHUI MIPaKTUKYM, OCYIIECTBIISET
HCCJICIOBAHUSA BAXHEHUIINX COCAWHECHUM KJIACCOB
HEOPTraHWYECKUX  BEIIECTB, HCIOIB3YyS  HAYYHOE
obopynoBanne u WKT. Dtor On0k obecrednBaeT
CTYJEHTY TOTOBHOCTH MIPOEIUPOBAThH 3HaHHE
MpeaMEeTOB B 00pa3oBaTeNbHBIA  TIPOLIECC B
peacTosei npodeccum.

Classification systems of inorganic substances are studied.
The student will be able to systematically describe the
location in nature, structure, methods of production,
experimental study of physical and chemical properties,
applications of the most important compounds of classes of
inorganic substances; the unity of the chemical organization
of matter, its development from simple to complex;
dependence of the properties of substances on the
composition and structure, the application of the properties;
the difference in the properties of free atom and atom in a
bound state. While studying the course the student conducts a
chemical workshop, conducts research on the most important
compounds of classes of inorganic substances, using
scientific equipment and ICT. This block ensures that the
student is prepared to project knowledge of the subjects into
the educational process in their forthcoming profession.

Iocmpexsusummepi / [locmpexsuszumot/ Postrequisites

OpraHruKaJIbIK XUMUA, 6I/IOXI/IMI/IH, XUMUAJIBIK TCXHOJIOT U

Opranudeckass XuMHs, OHOXHMHS, XAMHUYECKast
TEXHOJIOTHS

organic chemistry, biochemistry, chemical technology

ITonnin epexwenikmepi / Ocobennocmu oucyunauns/ Course features
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3epTxaHalIbIK )KoHE MPAKTHKAJIBIK cabakTap apHaibI
3epTXaHajiap/ia XXyprisiiesi.

JlaGopaTopHbIe U MPAKTUYECKUE 3aHSITUS IPOBOJISTCS B
crenaabopaTopusx.

Laboratory and practical classes are held in special
laboratories.

bazoaphama sicemexuici / Pykoeooumenwv npozpammut/ Prog

rammemanager

Taypo6aeBa I'yiabkan YpMaHTaeBHA, XUMUS
FBUIBIMIAPBI KaHANAAThI, KAYBIMIACTBIPBIIFaH Ipodeccop

Yepusipckas Osibra MuxanjoBHA,KaHIUAT
MIeJarOTMYECKIX HAYK, ACCOIMUPOBAHHBIN MIpodeccop

Gubenko Maxim Andreevich, Senior Lecturer, Master of
Chemistry

KYKbIK scone coloaiinac sncemKopablKKa Kapcol MaoeHuem nezizoepi / Ocnoswvl npasa u aHmMuKoppynyuoHHoU Kyabmypol /
Basics of Law and Anti-Corruption Culture

Oky maxcamul / Yueonasn yenv/ Purpose

Cribaiinac )XeMKOPJIBIKKA KapChl iC-KUMBLI OOMBIHIIA KYKBIKTBIK
O11iM MEH a3aMaTTHIK YCTaHBIM JKYHeCiH KaJBINTaCcTEIPy.

CdopmupoBath cUCTEMY IIPABOBBIX 3HAHWH W I'PaskAaHCKON
TIO3HIINH 110 TPOTHBOJICHCTBHIO KOPPYIIIIHH.

To form a system of legal knowledge and civil
position on combating corruption.

Oxwvimy naomuorceci / Pesynomamot 00yuenus / Learning outcomes

Kypersl ¢oTTi asgKTaraHHaH KeifiH OijiiM anymbuLiap keJjeci
OKY HITHM:KeJIepiHe ue 00J1aabl

- KasakcraHHBIH  KOJJAHBICTaFbl  3aHHAMACBIHBIH  HETI3ri
epexeNnepiH, MeMIIeKeTTIK Oackapy OpraHAapbIHBIH JKYHECiH,
coH/lali-aK chI0aiinac KEeMKOPJIBIKKA KapChl iC-KUMBUIIBIH MOHIH,
ce0enTepi MEH LIapajapbiH TYCIHY;

- OKMFaJIap MeH iC-9peKeTTep/li KYKbIK TYPFBICBIHAH Talliay,
aKTiIepni  KONJaHy, COHIai-ak

aJIIbIH ATy AbIH

-HOPMaTHBTIK chI0aiinac

KEMKOPIBIKTHIH PYXaHH-aJaMTepIILTiK
TETIKTEePIiH KOJ/IaHy;

- TYpdi KyXKaTTapra KYKBIKTBIK Taunay >KYpri3y IaFaplIapbiH,
ceI0aiflac  JKEMKOPJIBIKKA  KAapChl  MOJICHHETTI  KETUIIIPY
JIaFIbIIapBIH MEHTEPY;

- ©3 eMipiHe ChI0aIac KEMKOPIBIKKA KapPChl KYKBIKTBIK O11iM/Ii
KOJIIaHy;

- cpl0aiylac  JKEMKOPJBIKTBIH MOHIH JKOHE OHBIH IIBIFY
cebenTepin Oury; cprOaimac KeMKOPIBIK KYKBIK OY3YIIBUIBIKTAP
YIIiH MOPAaJIbABIK-aJaMIePIILTIK )KOHE KYKBIKTHIK KayalKepIIUTiK
rapacel;

- MOPaJIBJIBIK CaHa KYHIBUIBIKTAPBIH iCKE aChIPY OHE KYHIETIKTI
MpaKTUKaga aJaMreplIilik HOpMajapblH YCTaHy; JKacTap
apachlHIa Chi0aiiac MKEMKOPIBIKKA KapCchl MOIEHHUET JEHTCHiH

Iocae ycnmemHoro 3aBepuieHUsi Kypca oOy4darouimecst

oyayT

- T[IOHAMAaThb OCHOBHBIC TIOJIOKCHHS  ICHCTBYIOIIETO
3aKOHO/IaTeNLCTBA Kazaxcrana, CUCTEMY OpraHoB
TOCYapCTBEHHOTO YIPABJICHUSA, a TaKXkKe CYIIHOCTb,

IIPUYUHBl U MEPhI IPOTUBOACUCTBUS KOPPYIILUY;

- aHaJM3MpOBaTh COOBITHS M JACHCTBUS C TOYKU 3PEHUS
paBa,

- NPUMEHATh HOPMAaTHBHBIC aKThbl, a TAKXKE 3aJ€HCTBOBATH

JIyXOBHO-HPAaBCTBEHHbIE ~ MEXaHW3MBbl  IPEJOTBpAILCHUS
KOPPYIILHH;
- BIAaJEeTh HAaBbIKAMH BEJICHMS IPaBOBOIO  aHAIN3a

pa3IMYHBIX JOKYMEHTOB, HAaBBIKAMHM COBEPLICHCTBOBAHUS
AQHTUKOPPYHNIUOHHON KYJIbTYpBI;

- MOpUMEHATh B CBOEH KHU3HENESITEIBHOCTU IPABOBBIE
3HaHUS IPOTUB KOPPYIILINY;

- 3HaTBCYIIHOCTb  KOPPYNIMH ¥  NPUYMHBL €€
NIPOUCXOXKACHUSA;  MEPYy  MOPaJIbHO-HPABCTBEHHON U
NIpaBOBOM OTBETCTBEHHOCTH 3a KOPPYIIIHOHHBIE
MIPaBOHAPYIICHHUS;

- peanu30BBIBATh LEHHOCTH MOPAJIBHOIO CO3HAaHUS W
ClIeZIoBaTb HPABCTBEHHBIM HOpPMaM B  IOBCEJHEBHOI
NpakThKe;  paboraTh  HaJ  NOBBIIIEHHMEM  YpPOBHS
AHTUKOPPYIIMOHHOMN KYJIbTYpPhI B MOJIOJEKHOU cpesie.

After successful completion of the course,
students will be

- understand the main provisions of the current
legislation of Kazakhstan, the system of public
administration, as well as the essence, causes and
measures to combat corruption;

- analyze events and actions from the point of
view of law,

- apply regulations as well as to strengthen
spiritual and moral mechanisms for prevention of
corruption;

- possess the skills of conducting legal analysis of
various documents, skills of improving the anti-
corruption culture;

- apply legal knowledge against corruption in
their life activities;

- know the essence of corruption and the reasons
for its origin; the measure of moral and legal
responsibility for corruption offenses;

- to implement the values of moral consciousness
and follow moral norms in everyday practice; to
work to increase the level of anti-corruption
culture among young people.
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apTTHIpy OOMBIHIIA )KYMEIC icTey.

|

Kypcmoty kbickawa mazmynot / Kpamkoe codepacanue kypca / Course summary

[ToHni OKy 3aHHaMaJbIK HOPMalapiblH PeJli Typasibl >KaJIIbl
TYCiHIK OepeTiH KYKBIKTBIH HETI3Il callajlapblHBbIH Macelenepin
COH/ali-aK CTyIOEHTTEpIiH CchlOailac
KEMKOPJIBIKKA KapChl TYHHETAaHBIMBI MEH KYKBIKTBIK MOICHHETIH

Kapayra OarbITTaJIFaH,

KaJIBIITACTRIPYIBI 3epAeIey Il Ko3aeHmi

I/I3yquI/Ie JHUCHUITIINHBI

IIPeayCMaTpUBACT
AQHTUKOPPYIIIMOHHOTO
KYJIBTYPBI CTYJICHTOB

N3y4CHNE
MHpPOBO33pEHHI U

HampaBjieHa Ha pPacCMOTPEHHE
BOIIPOCOB OCHOBHBIX OTpacieil IpaBa, KOTOPHIE JaloT ooiiee
MIPE/ACTAaBICHUE O POJIM 3aKOHOJATEIBbHBIX HOPM, a TaKXkKe
¢dopmMupoBaHUS
MpaBOBOM

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

Bazoapnama sicemexwici / Pykosodumensv npocpammet | Programmemanager

Baiitacoa M. XK.

| Ay0axuposa 3.5.

| Aybaxupona 3.5.-

JKonozua Hncane mipwinik Kayincizoizi necizoepi / Ixonozus u ocHoevl 6ezonacnocmu ycusnedeamenvnocmu/ Ecology and Life Safety

OKy maxcamul / Yueonasn yenv/ Purpose

Texnocepa MeH TaOUFU dKOXyiienaep KbI3METIHAET! KayinTi
JKOHE TOTEeHIIEe KayinTi jKarjaiigapna eckepTy KaOimerrepi
JKOHE IKOKOPFay OIay bl KAJIBINTACTHIPY

DopMupoBaHue 9KO03aLUTHOIO MBIILIJICHUS u
CIIOCOOHOCTH IpeyNpexaCHUs OIIaCHBIX u
Ype3BbUANHBIX  CHUTyamMid B  (QYHKIHMOHHPOBAHHUU

MPUPOIHBIX IKOCHUCTEM M TEXHOC(hEPHI

The formation of eco-protective thinking and the
ability to prevent dangerous and emergency
situations at the functioning of natural ecosystems
and the technosphere

OKbimy H

amudiceci / Pezynomamut 00yuenus / _earning outcomes

Kypcrsl coTTi assKTaraHHaH Keiiin 6lniMaaymbLiap
-9KOJIOTHSIHBIH, TIPUIUTK Kayilci3[iri MeH TYpakThl JamybIH
HETI3rl  TYKBIPBIMAAMajapblH, AHTPOIOTEHIK  KBI3METTiH
QIeyMETTIK-3KOJIOTHSIIBIK CallIapbIH TYCIHY;

- ONApIBIH JKaH-KYHiHIH KayinTi ACHreHiHiH TYBIHAAYBIHBIH
ANOBIH ay YOIH TaOWFU >KOHE TEXHOTCHIIK IKYHelepmiH
JaMyBbl MEH OPHBIKTBUIBIFBIHBIH 3EPJICIICHTeH 3aHABUIBIKTAPBIH

KOJIIaHy;
- iCKe achIpbUIFaH XQHE BIKTUMAJ KayinTepliH Tepic acepiH
KOHE  ONapIblH  JEHTeWlepiH, aHTPONOTeHIIK  KBI3MET

Toyekenepin Oaranay;

- TexHochepaHblH Kayilci3AiriH apTTelpy OoifpiHmA ic -
mapanapsl )KocIapiay;

-e3 OeTiHIIe XYMBIC icTey, KOMaHIaaa >KYMBIC iCTey, HIeIIiM
KaObUIay, CHIHM Oijlay, LUQPIbIK JKOHE aKIapaTThIK-
KOMITBIOTEPJIIK ~ TEXHOJIOTHSIIApJABl  KOJaHy, aKlapaTieH
JKYMBIC iCTey Jaf/bliIapbIHa He 0ory.

ITocie ycnmenrHoro 3apepiieHusi Kypca o0yJarommecst
oyayT

- IIOHUMATH OCHOBHBIC KOHUCIIIINN
0€e30I1aCHOCTH KU3HEIESITENBHOCTH,
pasBUTHUS,  COIMATBLHO-3KOJIOTHYECKUE
AHTPOIIOTEHHOM JIEATEIBHOCTH;

- OPUMEHSTH M3YYEHHbIC 3aKOHOMEPHOCTH Pa3BUTHS U
YCTOYUBOCTH MPUPOAHBIX U TEXHOTCHHBIX CHUCTEM JUIS
MPEIYNPExKICHUs BO3HIUKHOBEHIS OMACHOTO YPOBHS HX
COCTOSIHMS;

- OICHUBATh HCTAaTUBHOC BOSHeﬁCTBHe peaJ'IH?;OBaHHBIX nu
NOTCHIIUMAJIBbHBIX OHaCHOCTeﬁ n wuXx ypOBHI/I, pI/ICKI/I
aHTpOl’[OFeHHOﬁ JACATCIIBHOCTH,

9KOJIOTHUH,
YCTOHYHBOIO
TIOCIIEACTBUS

- IJIaHUPOBATH MEPOIIPUATHA 110 IIOBBILICHUIO
6e30macHoCTH TeXHOC(EPHI;
- o0nagaTth HaBBIKAMH CaMOCTOSATEIBHOH paboThl,

paboThl B KOMaHJie, MPUHSATUS PELICHUH, KPUTHYECKOTO
MBIIIICHUS, NPUMEHEHHS I QpoBBIX u
MH()OPMALMOHHO-KOMITBIOTEPHBIX TEXHOJIOI'MH, PabOTHI

After successful
students will be
- understand the basic concepts of ecology, life

completion of the course,

safety, sustainable development; social and
environmental consequences of anthropogenic
activities;

- apply the studied patterns of development and
stability of natural and man-made systems to
prevent the occurrence of a dangerous level of their
condition

- assess the negative impact of realized and
potential hazards and their levels, risks of
anthropogenic activities;

- plan measures to improve the safety of the
technosphere;

- have the skills of independent work, teamwork,
decision-making, critical thinking, the use of digital
and information and computer technologies,
working with information.
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| c nndopmarmeii. |

Kypcmoty kbickawa mazmynot / Kpamkoe codepacanue kypca / Course summary

IonaeTipuIiliKOpTaCHIHBIHKA31pTiXKaFIalbIMEeHKaFbIMChI3(hakT | B
opiaphl, aaaM3aTTHIHOMO3KOJIOTHACKIMEHONOChEepachl, «agam-
TIPLITIKETyOpTackl»  JKYHEeCIHeriKayinciz3aiknpooieManapsl,
TaOUFUTEXHOTCHIIK)KOHEICKePUCUIATTAFbITOTCHIIICKAF JalIap,
aJaMHBIHTIPIIITIKETyOpTaCEIMEHO3apaic-
KAMBUIBIHBIHKAYIIICI3IITIHKAMTaMAaCHI3eTY;
3HUSHIBDKOHEKAYINTI(DaKTOPIAPABICONKECTCHAIPYTYPATBIOKBITA
b

JIMCUUTUTHHE
COCTOSHME W HEraTHBHbIC (aKTOpBICPEOb OOUTAHMS,
Ouoskosorus, Ouocepa W YEITOBEYESCTBO, IMPOOIECMBI
OesomacHocTH B cucTeMe «UenmoBek-cpena OOWTaHU»,
Ype3BbIYaliHbIe CHTYAIlMH IPHPOJHOTO TEXHOTCHHOTO U
BOCHHOTO
B3aMMOJCHCTBHS
UIeHTH(HUKAIMS BPSTHBIX U ONACHBIX (PaKTOPOB.

OyZeT W3y4aThCsi COBPEMEHHOC

Xapakrepa, obecrieyeHus  0€30IACHOCTH
YCJIOBCKa CO cpenoﬁ O6I/ITaHI/I$I;

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

Bazoaprama scemexwici / Pykosooumenwv npozpammet | Programmemanager

XKoxkymesa 3.I |

Koxesrukos C.K. |

Koxesaukos C.K.

IKOHOMUKA HCaHe KacinkepJik Hezizdepi/ OCHOB8bI IKOHOMUKU U npednpuHumameascmaea/ Basics of economics and business

OKy maxcamut / Yueonasa yenv/ Purpose

CanayaTThl  SKOHOMHKAJIBIK OocekesecTik  opranaa
KOCITOPBIHAAPIBIH TaOBICTBI KOCITTKEPITiK KBI3METIH
YHBIMIACTBIPY/IBIH TEOPUSUIBIK JKOHE TKIPUOCTIK JaFIbUIAPbIH
KaJIBINTACTBIPY.

OMJIBI,

dopMUpOBaHHE 9KOHOMHYECKOTO obOpa3sa
MBIIUICHUS, ~ TEOPETHYECKMX W MPAKTHYECKHX
HaBBIKOB OpraHu3aLux YCHEIIHOM

MIPEANIPUHIMATEIbCKOW AEATEIBHOCTH MPEATIPUATHH
B KOHKYPEHTHOH cpeze

Formation of an economic way of thinking,
theoretical and practical skills of organization of
successful entrepreneurial activity of enterprises in
a competitive environment

Oxovimy namuoceci / Pesynomamut 06yuenus / Learning outcomes

KypeTsbl asiKTraraHHaH KeifiH CTyleHTTep MeHrepeni

- Kasipri 3aMaHfbl SKOHOMHKA TMPHHIUNTEP] MEH 3aHIBUIBIKTAPIbIH
KbI3MET eTilyiH, SKOHOMHUKAIBIK KaTeropusuiap, MHKPO IKIHE
MaKpOJIeHIeiIeT] YFBIM/IBIK alnapaTThl TYCIHEI];

- DKOHOMMKAJIBIK >KaFJai bl TalTaiIbl;

- KOCIIKepJIiK KBI3METTiH OCHl HeMece 0acka TypJiepiHiH OazaibIk
MIPOLIECTEPiH Oenrineiai;

- TaOBICTHI KACIMKEPITIK KbI3METIHE MiHE3/IeMe Oepei,

- OU3HEeC-)KocTap/Ibl Kypajbl )KoHE YChIHAIbI;

- aFaH OLTIMJIEPIiH Maliaabl KOCIIKEePIIiK KBI3MET YIIIiH KOJIaHA/bI;

- KOCIITKEpJIK KbI3METTI SKOHOMHKAJIBIK KHE QJIEyMETTIK Oackapy
caJlachIHJIa AYPHIC MEnTiM KaObliai anaisl.

ocae 3aBepuienus Kypca o0yyarouuecsi 0yayT

- MOHUMATh [IPUHLIMIIBI H 3aKOHBI
(YHKIMOHUPOBAaHUS ~ COBPEMEHHOH  SKOHOMUKH,
SKOHOMUYECKHE KaTeropuu, IMOHATUWHBINA anmnapar
Ha MUKPO- ¥ MaKpPOYPOBHSIX;

-aHAJIM3UPOBATh YKOHOMUYECKYIO CUTYAIIHIO;

- BBIJIEJIATH 0a30BbI€ TIPOIECCHI TOTO WJIM HHOTO BUJA
MIPEeANPUHUMATETHCKOM IEATENBHOCTH,
- JTaBaTh XapaKTePUCTUKY
MpeANPUHUMATEIBCKOMN 1eTENbHOCTH,
- COCTaBJIATh W MPE3CHTOBATh OW3HEC-IIAHEI;

- NPUMEHSATH IOJIYYCHHbIE 3HAHUS I MOCTPOCHHS
MPHUOBUIBHOM MPEIPUHIMATEIIECKON JeSITEIbHOCTH
-PUHMMATh TPABUIIbHBIC pEUICHHUS B 001acTH
SKOHOMHMYECKOTO U  COUHMAIBHOTO  YIpaBJCHUS
TIpeAPUHUMATEIBCKON AEATEIbHOCTH

YCHEIHOCTH

After successful
students will be

- understand the principles and laws of the
functioning of the modern economy, economic
categories, conceptual apparatus at the micro and
macro levels;

- analyze the economic situation;

- identify the basic processes of a particular type of
business activity;

- give a description of the success of entrepreneurial
activity;

- create and present business plans;

- apply the acquired knowledge to build a profitable
business activity

-make the right decisions in the field of economic
and social management of business activities

completion of the course,
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Kypcmoty kbickawa mazmynot / Kpamkoe codepacanue kypca / Course summary

[ToH3KOHOMUKATBIKOMIAY TOCIITIH,

09ceKeNecTIKOPTaAaKaCi MOPBIHAAP ABIHTA0BICTHIKACITKEPIIKKBIZMETI
HYHBIMIaCTHIPYABIHTEOPUSUIBIKKOHETIPAK THKANIBIKIaF AbLIap bIHKAJIBI

OopraHusanuu yCHeHIHOﬁ

JuctuiuinHa  (opMUpyeT SKOHOMHUYECKHH 00pa3
MBIIIUIEHUS], TEOPETUUYECKHE U NPaKTUUECKHE HaBbIKU
TIPEANPUHIMATEIbCKOM

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

MITACTHIPAJIBI JIeATENFHOCTH TIPEIIPHUATHI B KOHKYPEHTHOM cpezie | in a competitive environment
Bazoapnama scemexwici / Pykosooumens npozpammet | Programmemanager
BaszutoBa U.A. Hypaxmerosa I'.C. BbaszutoBa U.A.
Kowbacwvinwik nezizoepi / Ocnuoswt 1udepcmea / Basics of Leadership
Oky maxcamul / Yueonasn yenv/ Purpose
CTYIEHTTEPIH KOIIOACIIBITBIK KacHeTTEP., | OBNaJcHUE CTYJAEHTaMH METOI0J0oTHel | mpakTtukod | mastering the methodology and practice of effective
CTHJIBJCP/l, KOCIMOPBIH, aiMaK JkoHe JKammbel el | 3(dexTuBHOrO yIpaBICHUS MOBE/ICHHEM u | management of people's behavior and interaction by effective
JIeHrelinge ocep €Ty oficTepiH ThiMmmi maiianaHy | B3auMojneiictBueM mojei myrem  addexrusHoro | use of leadership qualities, styles, methods of influence at the
apKbUTBl  aJaMJaplblH ~ MIHE3-KYJIKBIH JKOHE e3apa | MCHOJB30BaHUs JHISPCKHX KadecTB, cTuied, meromoB | level of the enterprise, region and country as a whole
opekerTecyiH THiMAI  Oackapy  omicTeMeci MEH | BIHMAHHUS Ha YPOBHE MPEINPHUATHSA, PETHOHA U CTPAHBI B

ITPAKTUKACBIH MCHI'CPY

LIEJIOM

Oxovimy namuceci / Pezynomamut 06yuenus / Learning out

comes

KypeTsl ¢9TTi asikTaraHHaH KeiiiH OlriManymbLiap

- OackapyabpIH OapIbIK JCHreiIepiHmeri YHsIMIapaarsl
KOIIOACIIBUIBIK ~ MOCENENEPiH  TEOPHSUIBIK  JKOHE
MPaKTHKAJIBIK IIENyre FhUIBIMU KO3KapacThlH MOHI MEH
ONICTEPIH TYCIHY;

- OackapywWbUIBIK ~ MIHAETTEpAl  Weuy  YIIiH
KOIIOACIIBUILIK TI€H OWIIKTIH Herisri TeopusuiapbiH
KOJIJIaHy;

- )KeKe OachIHBIH apTHIKIIBUIBIKTAPBl MEH KEMIIUIIKTepiH
CBIHM Oarajay;

- YKBIMJIA OKYMBIC ICTEy; QJIEYMETTIK MaHBI3/IbI
Mocesenep MeH YIepicTepai Tanaay, TONTHIK AWMHAMUKA
YZAEpiCTepiH  JKOHE  KOMaHIaHbl  KaJbIITACTHIPY
KaFUIaTTapblH OLTYy HETi3iHAE TONTHIK XYMBICTBI THIMII
YHBIMIIACTHIPY;

- TYIFaapaiblK, TONTBHIK KOHE YHBIMIACTHIPYIIBUIBIK
KOMMYHHUKAIMSUIIAP/IbI TAJAAY KoHE Kobatay

- iCKepJiK KapbhIM-KaThIHAC IaFablUIapbiHA We 00Iry; op
TYpJli JKaFdaimapra OaiaHBICTBI OacKapyIblH ajlyaH
TYpJIi CTHIIB/IEpiHE Ue OOITy; KOIIOACIIBUIBIK KACHETTEP i
3epTTey OMIiCTEpi MEH JJiCTEMENIepiHe, KONIOACIIBUIBIK,

IocJie ycnemHoro 3apepuieHnst Kypca o0y4yalommecst
oyayT

- IOHUMATh CYLIHOCTh U METOJIbI HAYYHOT'O IOJIX0/1a K
TEOPETHYECKOMY U MPAKTUYECKOMY PELISHHIO TPodiieM
JHUJEpPCTBA B OPraHU3aIUIX Ha BCEX YPOBHIX
yIIpaBJICHUS;

-MCIOJIb30BaTh OCHOBHBIE TEOPHH JIMJIEPCTBA U BIIACTH
JUISL pELLICHUs YIIPaBJICHYECKUX 3a/1a4;

- KPHUTHYECKH OIICHMBATh JIMYHbIE JIOCTOMHCTBA U
HEJIOCTATKY;

- paborath B KOJUICKTHBE; aHAIN3UPOBATH COIMAIBLHO
3HaUYUMble MpoOJeMbl W  mpomuecchl, 3(PPEKTUBHO
OpPraHM30BaTh TPYIIOBYI0 paboTy Ha OCHOBE 3HAHUS
NPOLIECCOB  TPYNIIOBOH  JHUHAMHKA M IPUHIUIIOB
(hopmupoBaHUSI KOMaH/IBI,

- aHaIM3MpOBaTh U IMPOEKTHPOBATh MEXKJINYHOCTHBIE,
IPYIIIOBbIE U OPraHU3AIMOHHbIE KOMMYHHUKAIIUU

- 0o0amaTe HaBBIKAMH IIEJIOBOTO o0IIIEeHHUS
MHOTOOOPa3HBIMHU CTHIISIMU YHPABJICHHUS B 3aBHCHMOCTH
OT Pa3NMYHBIX CHUTYyalMid; METOJaMH W METOJUKaMH
UCCJIEJIOBAaHMSl  JIMJICPCKUX Ka4yeCTB, TEXHOJIOTHSIMHU

After successful completion of the course, students will be
- understand the essence and methods of the scientific
approach to the theoretical and practical solution of
leadership problems in organizations at all levels of
management;

- use the basic theories of leadership and power to solve
management problems;

- critically evaluate personal strengths and weaknesses;

- work in a team; analyze socially significant problems and
processes, effectively organize group work based on
knowledge of the processes of group dynamics and the
principles of team formation;

- analyze and design interpersonal, group and organizational
communications;

- possess business communication skills; diverse
management styles depending on different situations;
methods and techniques for studying leadership qualities,
technologies for developing leadership abilities
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KalOlIeTTep/1i IaMBITY TeXHOJIOTHsUIapbIHa Ue 6oy

| Pa3BUTHS JTHICPCKUAX COCOOHOCTEH

|

Kypcmoty kbickawa mazmynot / Kpamkoe codepacanue kypca / Course summary

By moHAi oKy Ke3iHAe CTyIeHTTep KOMIOaCIIBLIBIK
KacHEeTTepIi, CTUIBACPAl, KOCITOPBIH, aiMaK KoHE
TyTacTail en JeHreWiHge ocep eTy oIicTepiH
KOJIJaHa OTBHIPHIN, aJamIapAblH MiHE3-KYJIKbl MEH
@3apa OpeKeTiH THIMJII OacKapyIblH dicTeMeci MeH
MTPAKTUKACHIH UTepei

[lpy wW3y4YeHWW MaHHOW JUCIMILIUHBI CTYACHTBI
OBIIAJICIOT METOJI0JI0THen u MPaKTUKOU
3¢ (heKTHBHOTO  YIpaBIIeHHUS  TIOBEJEHHEM W
B3aMMOJICHCTBUEM JIFOJICH TYTEM HCIOIb30BAHUS
JIMACPCKUX Ka4YCCTB, CTI/IJICI‘/'I, METOAOB BJIUSHUA Ha
YPOBHE MPEATIPUSTHSI, PETHOHA U CTPAHBI B IIEJIOM

When studying this discipline, students will master the
methodology and practice of effective management of
behavior and interaction of people through the use of
leadership qualities, styles, methods of influence at the
level of the enterprise, region and country as a whole

Bazoaprama scemexwici / Pykosooumenv npozpammet | Programmemanager

Ecimxan I'.E. |

To6sutoB K.T. |

Too6s1m0B K.T.

buoxumusn/ buoxumusn/ Biochemistry

Oky maxcamul / Yueonan yenv/ Purpose

Tipi MaTepHUSHBI KYPaUTBIH XUMHSIIBIK KOCBIIBICTAPIBIH KYPAMBI,

(1)OpMI/Ip0BaHI/Ie 3HAHUA O XHUMHYECKOM COCTaBC,

formation of knowledge about the chemical composition,

KYPBUIBICHI JKOHE OJIAPJIbIH TIpIIUIIK MPOIECTepiHAeri e3repi- | CTpOeHHH u y4acTUH B nporeccax | structure, and participation in the processes of life the
cTepi JKOHE COJl ©3repiCTepHiH peTTeNyi JKOHiHAe OUTiM | KHU3HEAEATECIbHOCTH OCHOBHBIX knaccoB | main classes of compounds that form living organisms.
KaJIBIIITACTHIPY. COCIMHEHN, 00Pa3yIOIIMX KHUBBIC OPraHU3MBL.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl coTTi asikraraHHaH KeiiiH 0iniM agymbuiap keneci
OKY HOTHM:KeJIepiHe ue 60J1a/bl

1 - OHWOXMMHSHBIH  HETi3ri
JUHAMHKAJIBIK,  (YHKIIHOHAIIBIK
TYTIKLUTIKTI OiTiMre ue 6oy,

2 - TIpIIUTIK IPOLECTEPiHIH MaFbIHACHIH )KOHE OJIAP/IbIH aF3aHbIH
JKacyliajgapbl, TKaHbJAEpi, Mylleaepi KbI3METIMEH OalaHBICHIH
TYCiHY;

3 - ¢wunocodusnbik OLmiM  Herizgepi Oap, aram aiiTKaHna,
MaTepualIbIK JYHHEAETri AaMy KyObLIBICTAPBIHBIH XHUMHSUIIBIK
HET1i31H TYCIHIIpe aiy;

45 - TeopuAnblK OUTIMAI JKATTBIFYJap JKOHE XUMISUIBIK
9KCIIEPUMEHT OpBIHAAY/ 1A Naiijanana any;

6 - OMOXMMMSUIIBIK SKCHEPHMEHTTI YHBIMIACTBIPY, OTKI3y JKoHE
HOTI)KEJIEPIH  Tajljay, XUMHSJIBIK 3aTTapMeH  Kayilci3mik
TEXHHUKAChl epexkesIepiHe COMKec KYMBIC iCTel Oy Jarabliapbl
ue 0ony;

7 - OHOXHMHUSIIBIK

Oemimuepi
OMOXUMUS)

(cTaTHKaJbIK,
OoiibIHIIA

9KCIIEPUMEHT  XKYpri3y JaFablIapblH

Mocae YCIEeNIHOT 0
o0yyarommuecst OyayT
1 umerp 0a30BbIC 3HAaHUSA O 0a30BOIl OMOXMMHUHU
(craTuueckas, JauUHAMHYECKas, (YHKIIMOHAIbHAS
OMOXUMHUS);

2[I0HAMATh CMBICT JKA3HEHHBIX IPOIECCOB M HX
CBsI3b C OpraHaMu, TKaHSIMU H OpPraHAMH OPTraHU3Ma;
3 Buameth ocHOBamMH (MIOCO(DCKHX 3HAHUI, B
YaCTHOCTH, OOBSCHATH  XHMHYECKHAC  OCHOBBI
SIBJICHUM PA3BUTHS B MATCPHAIILHOM MHPE;

4, 5ucnonb30BaTh  TEOPETHYECKHE  3HAHHUA B
YOPAKHEHUSX U XUMHYCCKUX dKCIICPUMEHTAX;

6 obecrieynBaTh MPOIIECChI: OPraHU3aIHs,
MpOBE/ICHHUE u aHasm3 OMOXMMUYECKUX
IKCIICPUMCHTOB, YMEHHUE PadOTaTh B COOTBETCTBHH
C IpaBUJIAMH XUMUYECKON 0€30MacHOCTH;

7 UCHONB30BaTh OHOXMMHUYCCKHE JKCICPUMEHTBI
JUIs OpPraHW3allid U BEICHUs HAyYHOH pPadOTHI C

3aBepIIeHHs Kypca

Upon successful completion of the course, trainees
will

1 have a basic knowledge of basic biochemistry (static,
dynamic, functional biochemistry);

2 understand the meaning of life processes and their
relationship to organs, tissues and organs of the body;

3 possess the basics of philosophical knowledge, in
particular to explain the chemical basis of developmental
phenomena in the material world;

4,5 use theoretical knowledge in exercises and chemical
experiments;

6 provide processes: to organise, conduct and analyse
biochemical experiments, to work in accordance with the
rules of chemical safety

7 use biochemical experiments to organise and conduct
scientific work with pupils;

8 be able to search and process biochemical information
from different sources.
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OKYIIBIJIADMEH FBUIBIMH JKYMBIC ~YHBIMIACTBIPBIIL,
raiiiajaHa anay;

8 - OMOXMMUAJBIK MANIMETTEpAl 9pPTYpJl aKmapar Ke3AepiHeH
i31ey JkoHe eHzey KabireTTepine ue 6oy.

oTKi3yie

YUCHUKAMH;
8 wuMeTb BO3MOXHOCTH TIOMCKa U 00paboOTKM
OMOXMMHYECKOH  MHpOpPMAIMKM M3 PasHBIX
HCTOYHHKOB.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

OelopraHuKaIbIK XUMHUSHBIH TCOPHSUIBIK HET13/1epi

| TeopeTHUECKIe OCHOBBI HEOPraHHUECKON XHMHH

| theoretical basics of inorganic chemistry

Kypcmuvingvickauwa mazmynot / Kpamkoe codepicanue kypca/ Course summary

CryneHT Tipi OpraHU3MICpPAIH XHMMSUIBIK Kypambl TYpabl

TEOPHSITBIK oMl aKybI3JapIbIH, KeMipCylapIbIH,
JUMUATEPAIH, HYKJICHH  KbINIKbUIAAPBIHBIH  KYPBUIBIMBIH,
KacueTTepi MeH KbI3METiH JKOHE OJIap/blH MeTabon3M

MPOIICCIHC ©3TrepyiH 3epTTeyHeri MNPaKTUKAIBIK KbhI3METICH
OipiKTIpy MpoOIECiHAC OMOXMMHS CalacChIHIAFbl HETI3ri OLTiMII
urepeni. bByn Oapnblk Tipi opraHu3Maepre OpTaK MaHBI3/bI
OMOXMMUSUIBIK ~TIPOLIECTEp JKOHE oJylapAblH  (epMEeHTaTHBTI
KaMTaMachl3 eTUTyl calachlHAAFbl IHKIpIAepAi TYKBIPBIMIAi
OTHIPHIN, MaMaHJapMeH OallaHBIC OpHATYFa MYMKIHIIK Oepei.
barnapiama OHOXUMHMSUTBIK SKCIIEPUMEHTTI, FBUIBIMU JKa0IBIKTap

MeH AKT-HBI KoNiaHa OTBIPBIN, OWOJIOTHSUIBIK —OenceHnl
3aTTapAbl 3epTXaHAIBIK 3epTTeydi KamTuapl. CryaeHTTep
OMOXMMUSUIBIK  OOBEKTUIEepAl Tanjgay, Tipli OpraHu3MIEpIiH

METabOJIMKAIBIK JKYHeJepiHiH OHOXUMHUSIIBIK KaFJaiblH Talgay
apKbpUTBI  METa0ONM3MII peTTeymiH ©3apa OaillaHbICKl MEH
MeXaHMU3MAEpiH opHaTanbl. KypcThl OKbIFAaH CTYJCHT OMOXHMUS
OiiMiH OKY TIpoIleciHe jko0anayra JaibIiH (iprelii MoHAepi OKy
JKoHE OUTIMIH 0/1aH 9pi 1aMBITY)

CTyI[eHT OBJIaZICCT (byH,I[aMeHTaHBHLIMI/I 3HaHUAMU
B o0jacTd OHOXHMHUU B nmponecce HMHTCTrpanunu
TCOPECTUYCCKUX 3HAaHUM O XHUMHYECKOM COCTaBe
JKHUBBIX OpraHmnu3sMoB C HpaKTH’{eCKOﬁ
JACATCIbHOCTBIO B UCCIICAOBAHNUU CTPOCHU, CBOMCTB

u  ¢GyHKOMM ~ OENKOB,  YIJICBOJOB,  JIMIIUIOB,
HYKJICHHOBBIX KHCIOT M UX [pEBpalllcHUus B
mporecce  OOMEHa  BemeCTB. OJTO  MO3BOJIUT

OCYILIECTBIIITh KOMMYHHUKAIIHIO CO CITCI[HATHCTAMHU,
dhopMynHpys CyxXIeHHsS B OO0IACTH BaKHEHIINX
OMOXMMHUYECKUX TIPOLIECCOB, SBIISFOIIUXCS OOIIMMU
UL BCEX  JKMBBIX  OpPTaHW3MOB, H  HX
(hepMeHTaTHBHOM obecrieueHHN. [Iporpamma
BKJTIOYaeT OMOXMMUYECKHIA JKCTIEPUMEHT,
nabopaTopHbIe HCCIICTOBAHUS O6monorndecku
aKTUBHBIX BEIIECTB C HCIOJIB30BAaHMEM HAYYHOTO
obopynoanuss u MKT. CrymeHTBl yCTaHOBST
B3aMMOCBSI3b M MEXaHU3MBI PETYSIIHA OOMEHa
BEIIECTB, AHAIM3UPYS OHOXUMHUYECKHE OOBEKTHI,
OCYILIECTBIISISL aHAN3 OHOXUMHUYECKOTO COCTOSHHUS
OOMEHHBIX CHUCTEM JKHBBIX OpraHu3MoB. CTyHIEHT,
W3YYMBIIUNA KypC, IMEET TOTOBHOCTh MPOELUPOBATH
3HaHUEC OWOXMMHU B OOpa30BATEIBHBIA IPOIECC
(M3yd4eHHE CMEXHBIX AWCUUIUIMH W JajdbHeuIIee
MpenojaBaHue)

The student will acquire fundamental knowledge in the
field of biochemistry by integrating theoretical
knowledge of the chemical composition of living

organisms with practical activities in the study of the
structure, properties and functions of proteins,
carbohydrates, lipids, nucleic acids and their

transformation during metabolism. This will enable
communication with experts, formulating judgements on
the most important biochemical processes common to all
living organisms and their enzymatic provision. The
programme includes a biochemical experiment,
laboratory investigation of biologically active substances
using scientific equipment and ICT. Students will
establish relationships and mechanisms of metabolic
regulation by analysing biochemical objects, carrying out
analysis of biochemical state of metabolic systems of
living organisms. The student who has studied the course
has the readiness to project the knowledge of
biochemistry into the educational process (study of
related disciplines and further teaching)

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

durtoxumus. Taram eHIMIEPiHIH aHAIH31

| Ouroxumust. AHaIN3 MHAIMIEBBIX TPOIYKTOB

| Phytochemistry. Food Analysis

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwvl/ Course features

3€pTxaHaJ'H)IK JKOHC MMPAKTUKAJIBIK ca6aKTap apHaﬁLI

| JlaGopatopHsie u

IPAKTUYCCKUC

sansTus | Laboratory and practical classes are held in special
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3epTXaHajiap/ia XXyprisiiesi.

| MPOBOJSATCS B cneuna6opaTop1/I>1x.

| laboratories.

bazoaphama sicemexuici / Pykosooumenw npozpammul/ Programmemanager

Taypo6aeBa I'yibixkan YpMaHTaeBHA, XUMUS FBUIBIMIAPbIHBIH
KaHIUAThl, KaybIMIACTBIPBUIFaH Ipodeccop

BaxxeBa Hatanus BenssMmuHoBHA,
KaHAMJAT MeIarOTHIeCKIX HayK, aCCOINNPOBAHHBIN
npodeccop

Gubenko Maxim Andreevich, Senior Lecturer, Master
of Chemistry

Tipwinix npouyeccmepininy xumuscol/ Xumus npoyeccos sycusnedeamenvrnocmul/Chemistry of Vital Processes

OKy maxcamul / Yueonas yenv/ Purpose

XAMISUTBIK  KypaM  Typanmsl OuTiMIi KaJbIITACTBIPY, XWUMUS,
9KOJIOTHS, OMOJIOTHS, BAIICOJIOTHSI CHAKTHI IOHACPIIH OitiM Oepy,
TOpOHMEIiK JKOHE IYHHETaHBIMIBIK MIHICTTEPiH iCKe achIpy;
TIPIIUTIK KaYiMCi3miriH KamMTaMachl3 €Ty YIIIH ajaM TipIIuTiriH
KaMTaMachl3 €TeTiH 3arTap MeEH IIPOLeCTep  XHMHSCHI
callachIHJaFbl Ka3ipri 3aMaHFbl KOpiHIC Typaibl XUMHSJIBIK-
BaJICOJIOTHSUTBIK OUTIMII UTepy; ajaM KbI3METIHIH JCHCAYJIBIFbI
MEH OpPTachlH KOpFay

(opMupoBaHHE 3HAHWH O XHMHYECKOM COCTaBe,
peanmu3anus 00pa3oBaTEIbHBIX, BOCIIUTATEIHHBIX H
MHPOBO33PEHUYECKUX 3aad TaKUX TUCIHUIUIAH Kak
XHAMUS, 9KOJOTHsI, OMOJIOrHs, BAJIEOJIOTHS; OCBOEHHE
XUMHKO-BAJICOJIOTHYECKIX 3HAHUH O COBPEMCHHOIM
KapTHHE B OOJIACTH XMMHUHU BEIIECTB M IPOICCCOB,
00€eCIeUnBAIOIINX JKU3HENEATENHHOCTh YEJIOBEKa,
IS oOecrieueHust 0€e30MmacHOCTH
KU3BHCACATCIIBHOCTH, OXpaHI:I SI[OpOBBSI nu cpeum
YeJI0BEYECKON 1eITEILHOCTH

To form knowledge of chemical composition, to
implement the educational, upbringing and attitudinal
objectives of such disciplines as chemistry, ecology,
biology, valeology; to master the chemical and
valeological knowledge of the modern picture in the field
of chemistry of substances and processes that support
human activity, to ensure life safety; to protect health and
the environment of human activity

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes

Kyperbl ¢9TTi asikraraHHaH keiiH OiiM anymbuiap kegeci
OKY HITHM:KeJlepiHe ue 00J1aabl

1 TipmiTiKeH OalIaHBICTBI 3aTTap MEH IPOIECTEP XUMHSCHI
cayaceiHzia 6a3aisik OiiMi O0ITy;

2 XUMUS-BAICOJIOTHSIIBIK FHUTBIMAAP JKYHECIHIH ajlaM MeH KOFaM
YIIiH, aJaMHBIH TYPMBICTBIK JKOHE OHIIPICTIK KBI3METi YIIiH
MaHBI3IBUIBIFBIH O0BEKTHBTI TYCIHY;

3 XUMUSUTBIK-BAJICOTOT USUTBIK OakpLIayIap
HHTEpIpeTannsIIap KYHeciHiH oicTepiMeH KyMEBIC JKacay;,
4 FRUIBIMIAFBl, TEXHUKAJAFrbl JKOHE TYPMBICTaFbl HpoLecTepi
6oIpKay JKoHe TYCIHIIpY;

5 Koun xerimai akmapar Ke3jepiH KOJJaHa OTBIPHII, XHMU-
BaJICOJIOTUSUIBIK FBUIBIMJIAP JKYHeci Typasisl jkaHa OimiMai e3
OetiHIe amyra gaifbIH O0Iy;

6 >KapaTbIIbICTaHY-FBUIBIMHU Calafia OKY-3€pPTTEY >KYMBICTapBbIH
yHbIMIacThIpyFa apHAJIFaH Kypai- kabIbIKTaApMEH JKYMBIC iCTey
JIaFABLIAPBIH MEHTEPY;

MCH

Mocae YCIEeHOro
odyuarommecs Oyayr
1 umeTrs 0a30BbIe 3HAHUS B 00JAaCTH XMMUHU BELIECTB
M TPOILECCOB, CBA3AaHHBIX C JKU3HBIO W
JKU3HEeoOecIeueHueM;

2  O00BEKTMBHO OCO3HABaTh 3HAYMMOCTH CHCTEMBI
XUMHUKO-BAJICOJIOTHUYCCKUX HayK JJIsT YCJIOBCKA U
o0111ecTBa, OBITOBOM i MIPOU3BOJICTBEHHOM
JIeATEILHOCTH YEJIOBEKA;

3 OIEePHUPOBATh TPUEMAMHU CHCTEMBI XHMHUKO-
BaJICOJIOTUYECKUX HAOIIOACHUH U HHTEPIPETALINH;

4 IPOTHO3UPOBATH U OOBACHATH MPOIECCH B HAYKE,
TEXHUKE U B OBITY;

5 00/1ajaTb ~ TOTOBHOCTBIO  CaMOCTOSATEILHO
oObIBaTh HOBBIE i1 CEOST  3HAHUSA CHCTEMBI
XUMUKO-BAICOJIOTHYECKAX HAYK C UCTIOJIH30BaHUEM
JUTS 9TOTO TOCTYITHBIX HCTOYHHKOB HH()OPMAIIWH;

3aBepIIeHUsI Kypca

On successful completion of the course, learners will

1 have a basic knowledge of the chemistry of substances
and processes related to life and livelihood;

2 be objectively aware of the relevance of the system of
chemical and veterinary sciences for human beings and
society, domestic and productive human activities;

3 operate with the techniques of the system of chemical-
valeological observations and interpretations;

4 predict and explain processes in science, technology
and everyday life;

5 be able to independently acquire new knowledge of the
system of chemical-valeological sciences by means of
available information sources;

6 master the use of tools and equipment for scholarly
research in the sciences;

7 build constructive teamwork towards common
objectives in the field of study of the system of chemical
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7 XMMUSA-BAJICOJIOTHSI FRUIBIMIAPEI KYHECIH UIepy CalaChIHIAAFbI
Kaumbl MIHACTTEpPAl Imelry OOMbIHIIA KOMaHIana ChIHIAAPJIBI
e3apa KapbIM-KaThIHAC KYPY;

8 e3iHIH 3WATKEpIIK JnaMy JeHreifiHne o3iH-e31 Oaramaymsl
KYPTizy XKoHE OMIpMEH JKOHE TIPHIUTIKTI KaMTaMachl3 eTyMEeH
OalTaHBICTHI 3aTTap MEH MPOIECTEp XUMHACHI, KOciOM e3iH-e3i
JAMBITY CallachIH/Ia JkKaHa OUTIMIII HTepyre MaibiH 0oy.

6 BiIaneThb HaBBIKAMHM pabOTHI ¢ mpubopamMu U
o0opynoBaHWEeM sl OpraHM3alUM  y4eOHBIX
UCCIIEIOBATENbCKUX PAab0T B €CTECTBEHHOHAYYHOM
obnacTu;

7 BBICTPaUBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOILICHHS B KOMAaHJE 0 PEIICHUI0 OOIINX
3a7a4 B OONACTH OCBOCHHMS CHCTEMBI XHUMHKO-
BaJICOJIOTHIECKUX HAYK;

8 TPOBOAMTH CaMOOLCHKY YPOBHS COOCTBEHHOTO
HMHTCJUICKTYAJIbHOI'O Pa3sBUTUSA U UMETb T'OTOBHOCTH
K OCBOCHHIO HOBBIX 3HAHHM B 00JIACTH XHMMHUHU
BEIECTB M IIPOLIECCOB, CBSA3AaHHBIX C JKU3HBIO H
JKH3HEOOECIIeYeHUEM, npodeccHoHATBHOMY
CaMOpa3BUTHIO.

and veterinary sciences;

8 to carry out self-assessment of the level of own
intellectual development and to have readiness for
mastering new knowledge in the field of chemistry of
substances and processes related to life and life support,
professional self-development.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

OelfopraHUKaBIK XUMISTHBIH TCOPISUIBIK HEeTi31epi

| TCOPETUYCCKNEC OCHOBBI HeOpFaHH‘IeCKOfI XUMHH

| theoretical basics of inorganic chemistry

Kypcmuingvickauwa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

CrymeHT — (QYHKIHOHAIABIK  CAyaTTBUIBIKTBI  apTTHIPAIbL:
OpraHM3MCPAIH TIPHIUIK OpPEeKeTI MNpPOIECTePiH MOICIbIIK
3epTTeyJiepleri TMPaKTHKAJIbIK KBI3METIICH HMHTErpanusiay,
omapasl FBRUIBIME Oaranmay »oHE JaMy OoJpKaMAaphl YIIiH
KETKUTIKTI eMip cypy HpolecTepi XUMHACHI CajlachIHIA iprei
Oimim amanel. CTyIGHT eMipIIiK MpoIecTepIiH o3apa OailaHbICHI
MEH PETTeNyl Typallbl JIOTUKAJBIK MalbIMIayIap Kacail amlajibl,
Oy OipkaTap OaiaHBICTHI MOHIEPI OKYIBIH JKOHE MEKTEeITeri
XUMUSL  KypchblHAa "OMmip Xumusace!" OeNiMiH  OKBITYABIH
TaHBIMBIK TIATGOPMACHIH KYPaAIbI.

3eprxaHansiK xa0apikTap MeH AKT-HBI KOJ1aHa OTBIPHIT, OMip
CYPY TpPOIECTEPIHAETI TOTHIFY-TOTBIKCHI3IAHY PEaKIUsIIAPBIHBIH

pOJiH, ac KOPBITY, THIHBIC aily, OWJIIMIBIKETTIH  KHBIPBLTY
MIPOLIECTEPiIHIH XUMUSIIBIK HETi37IepiH, COHIAN-aK OMOXUMHUSITBIK
0o0BekTIIepai  (TOPMOHIAPABIH  KOHE agaM  METa0oIH3Mi
MPOIECTEPiH peTTeyre KaThICaThIH 0acka Jla CHUTHAIIBIK
3aTTapAblH, OWONOTHSUIBIK OCJCEHIl 3aTTApAbIH XUMHUSIIBIK
TaOWFaThl) TajjayFa apHajJfaH OWOXHMUSUIBIK IPAaKTHKYM
KOCBUIFaH.

CTyIeHT MOBBICUT (PYHKIIMOHAIBHYIO TPAMOTHOCTD:
oH mnpuobpereT (yHIAMECHTAIbHBIC 3HAHHUS B
0o0NacT XWMHH TIPOIIECCOB >KU3HENEATEIHHOCTH,
JIOCTaTOYHbIE JUIsl MHTErpalldd C MPaKTUYECKOMN
NIEATEILHOCTRI0O B MOJECIBHBIX — MCCIICIOBAHUSX
MIPOLIECCOB JKU3HEIESITEILHOCTH OpraHu3MOB,
HAay4yHOM OLEHKOHM MX M MPOTHO3aMHU Pa3BUTHUSL.
CTyaeHT CMOXET  BBICTpauBaTh  JIOTHUECKHE
CYXXJEHHUSI O B3aUMOCBSI3U M PETYISLMUA IMPOLECCOB
KU3HEACSITEILHOCTH, YTO COCTABHT KOTHUTHBHYIO
mwiatGopMy HU3y4deHHs] IEJOTO psiia CMEXHBIX
MUCIUIUIMH W TIPEToJaBaHus pasfena «XUMHS
KU3HW» B ITKOJIBHOM KypC€ XHUMUHU.

BxmoueH GHOXMMHUYECKHN TPAKTHKYM C
HCIIOJI30BaHUEM J1a00PaTOPHOTO 000PYIOBAHUS H
UKT pns uccienoBaHus posid OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX peakui B Mpoleccax
JKU3HEJEATENIbHOCTH, XUMHUUECKUX OCHOB MPOLIECCOB
MUIIEBAPEHUs, IbIXaHUsl, MBILLIEYHOT'O COKPALICHUS,
a Tak)Ke aHaln3a OMOXUMUYECKHX OOBEKTOB
(XMMHUYIECKOU MMPUPOIBI TOPMOHOB M JPYTHX

The student will improve functional literacy: he/she will
acquire fundamental knowledge in the field of chemistry
of vital processes, sufficient for integration with practical
activities in model research of vital processes of
organisms, their scientific evaluation and forecasts of
development. The student will be able to make logical
judgements on the interrelation and regulation of life
processes, which will constitute a cognitive platform for
the study of a number of related disciplines and the
teaching of the Chemistry of Life section in the school
course of chemistry.

A biochemical workshop using laboratory equipment and
ICT is included to investigate the role of redox reactions
in life processes, the chemical basis of digestion,
respiration, muscle contraction, and the analysis of
biochemical objects (the chemical nature of hormones
and other signalling substances involved in the regulation
of human metabolic processes, biologically active
substances)
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CUT'HAJIbHBIX BEIICCTB, YUACTBYIOIIUX B PCTYJIAIIUN
IMpo1EeCCOB oOMeHa BCLICCTB y YCJIOBCKA,
OMOJOTHYECKH aKTUBHBIX BeHleCTB)

Ilocmpexsusummepi / Ilocmpexsuszumwt/ Postrequisites

Ouroxumus. Taram eHIMIEpiHIH aHANTH3]

| DuToXUMHSL. AHAJIN3 NUILIEBBIX IPOTYKTOB

| Phytochemistry. Food Analysis

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwvl/ Course features

3epTXaHabIK JKOHE MPAKTHKAJIBIK cabakTap apHaibl
3epTXaHajgapaa Kyprisijges.

JlaGopaTopHbie u MIPaKTUIECKHE 3aHATHUS

MIPOBOJATCA B CHEITIa00paTOPHUSIX.

Laboratory and practical classes are held in special
laboratories.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Tayp6aeBa I'yibixkan YpMaHTaeBHA, XUMUS FBUIBIMIAPbIHBIH

KaHIU/aThl, KaybIMIACTBIPBUTFaH Ipodeccop

BaxxeBa Hatanus BenssMmuHoBHA,
KaHAUJAT MeIarOrHICCKIX HayK, aCCOMUPOBAHHBIN
npodeccop

Gubenko Maxim Andreevich, Senior Lecturer, Master
of Chemistry

3 KypcC CTyAeHTTepiHe apHAJIFAH YJIEKTUBTIK MOHAEP / DJIeKTUBHBIC JMCUHUILIMHBI 1A cTyAeHTOB 3 Kypca/ Elective

subjects for 3st year students

Aoam anamomuscel (azoliuivln mininde)/Anamomus uenogexka (na anenuiickom sazvike)/Human Anatomy (in English)

OKy makcamul / Yueonasn yenwv/ Purpose

CTyIeHTTEepiH ajaM aHAaTOMUICHI MEH TOHOrpadusChl
Typasibl  OUTIMIEPIH  KaJbIITACTHIPYTYTaC  ajFaHia
OpraHM3MHIH 7Ie, JKeKe MYIIeNep MEH >XXYHelepaiH e
AQHATOMMSICHI, KOJJAHy MAafFaplUiapblOacKaiap/sl KeHiHri
3epTTey Ke3iHje ajraH OUTIMIOHAEP, COHbIMEH KaTap
Oomamrak ~ kocibm  KeI3MeriHae.Fmmaparra  OKHMTHIH
CTYZIEHTTEP,0praHAapIbIH ($yHKIMATAPHI MEH
TororpaduACkaiaM ar3achl aHATOMUSIBIKOPraH apAbIH
TororpauAIbIK OalylaHBICTAPhl, OJIAPABIH JKEKE >KOHE
Kac epeKIIeTIKTepiIeHe KYPbUIbIMBI;

CryneHTTepae ar3ajap MeEH OJIapAblH OKyHenepiHiH
AQHATOMMUSICHI MeH TOTIOTPaQHACHH 3epTreyae
MHTETPAIMSUIAaHFAaH KO3KapacThl KaJBIITACTRIPY; aaaM

JIEHECiHIH TyTacTall KYPBUIBIMBIH CHHTETHKAJBIK TYCiHY,
JIEHEHIH JKeKe OomiKTepiHiH e3apa
OaitmanbIchl,CTyIEHTTEPIIH agaM JeHECiHiH KypJemi
KYPBUIBIMBIH IHApjiay, OPHAIACKAH JKEPIH JAJ KOHE oM

@opMHUpPOBAHKE Yy CTYJEHTOB 3HAaHUW 10 aHATOMHHU
YeI0BeKa M TOMOrpaduyecKkoiaHaTOMUH, KaK OpraHu3Ma B
[EJOM, TaK U OTACNbHBIX OPraHOB U CHUCTEM; YMEHHM
WCTIONb30BaTh TMOJYYEHHbIE 3HAHUS MPHU TOCIECAYIOIIEM
W3YYeHUU JAPYTUX JUCIUIUIMH, a Takxke B Oymymien
npodeccnoHabHON AesTenbHOCTH. MI3yueHne cTyaeHTaMu
CTpOeHUs,PYHKIUI U Tonorpaduu OpraHoOB
YEJI0BEYECKOTO Tena, aHaTOMO-TONOTrpadUIECKUE
B3aUMOOTHOUIEHUs] OpPraHoOB, WX HWHAMBHIYyaJIbHbIE U
BO3pacTHBIE OCOOCHHOCTH CTPOCHUS OPTraHU3Ma;
—(opMupoBaHUE y CTYJIEHTOB KOMIUIEKCHOTO TOIXO7a
IpU M3YyYCHHH AHATOMHU W TONOTpadUH OPraHOB U HX
CUCTEM; CHUHTETHYECKOIO IIOHMMaHUSl CTPOCHUS Tela
YeJIoBeKa B IIEJIOM KaK B3aMMOCBS3M OTICIBHBIX YacTei
OpraHusma,

—(hopMupoBaHHe y CTYJICHTOB YMCHUN OPHEHTHPOBATHCS B
CIIO)KHOM CTPOSHHH TeJjla dYeJoBeKa, 0e30mmb0ouHo M

Formation of students' knowledge of human anatomy and
topographicalanatomy, both of the body as a whole and of
individual organs and systems; ability to use the knowledge
gained in the subsequent study of others and in future
professional activities.Studying the building by students,
functions and topographies of organs of the human body,
anatomically.

-topographic relations of bodies, their individual and age
peculiarities of the body's structure;

Formation of a complex approach in the study of anatomy
and topography of organs and their systems; synthetic
understanding of the structure of the human body as a whole
as the relationship of individual parts of the body;
Development of students' ability to navigate a complex
structure of the human body, to accurately and accurately
find andto locate the locations and the projection of organs
and their parts on the surface of the body
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TayBlIII, aHBIKTAY JlaF IbIapbIH KaJbIITacThIPY
JICHEHIH OeTiH/eri opraHiap MeH OJIapJblH OeJiKTepiH
MpOeKLUsIIaY

CryneHTTepli TYMaHH3M MEH MEHipiMALTIKTIH ASCTYpIi
YCTaHBIMIAPBIH OAacCHIBUIBIKKA ala OTBIPBIN, OKBUIATHIH
OOBEKTIre KYpMETIICH J>KOHE YKBINTHUIBIKIICH Kapayra
TopOHeney

TOYHO HaXOIHTh U ONPENIENISATh MECTA PACIIOI0KEHHS 1
MIPOEKLIMKM OPTAHOB M MX YacTei Ha HOBEPXHOCTH Tella
—BOCIIUTAHHE CTYICHTOB, PYKOBOZACTBYSICH
TPaAWIMOHHBIMY TPUHIMIIAMH I'YMaHU3Ma U MHJIOCEpANs,
YBaXUTEIFHOTO W OEPEKHOTO OTHOIICHHUS K M3y4aeMOMY
00BEKTY

Education of students, guided by the traditional principles of
humanism and mercy(c) To ensure that the object of study is
treated with respect and care

Oxbimy nHomuyceci / Pesynomamul ooyuenusn / Learning outcomes

Kyperbl ¢oTTi asikTaraHHaH KeifiH OidiM anymbliap
KeJieci 0Ky HOTHKeIepiHe He 00J1a/IbI

1 - TaHBIMHBIH, OKBITYABIH HETi3Ti MeH
KypaJnapbiH oimy;
2 - Oimim Oepy >koHE KociOM KBI3MET CallaChIHAA SJIEMHIH

axicrepi

Ka3ipri 3aMaHFbl TaOWFU-FBUIBIMH  Oc€ifHeci Typajbl
OumimMzepin KOepceTy;
3 - amam ar3achlHBIH aHATOMHSUIBIK EpeKLIeNiKTepi

Typaybl OULTIMZII ©3iHIH KociOM KBI3METIHIE KOJIaHAJFbI,
4 - ajiaM aHaTOMMSICHI CaNIAChIHAFbI KOCIOM TEpMUHJEpPTE,
TYCIHIKTEpre ue, OJapibl OKY MaTepHalbIH Oepy Ke3iHie
THIMII KOJI/IaHy,
5 - Oama MeH xacecmipiMAi MOP(OJOTUSUIBIK IKOHE
GU3HONOTHAJIBIK TYPFbIIaH Oarajnay alrOpUTMIH, OKY
KoHe TopOUe MEeKeMeNepiHiH JKYMbIC KecTeciH, cabax
KECTECiH, OKy OpBIHAAphIHAA cabakTap MEH CBHIHBIITAH
TBIC  IDApayapipl  YHBIMIACTBIPDY  JKOHE  OTKI3Y;
6 - AKT KosizaHa OTBIPBIN NPaKTHKAJIBIK TallChIpMasIap ibl
OpBIHZIAY Ke3iHAe okodanay, 3epTTey >KYMBICTapbiH
YUBIMAACTBIPY;

7 - OHTOreHe3 mpoleciHae MOP(OJIOTHSIIBIK e3repicTep
TypaJibl aKIapaTThl Tady, XKIKTey, Talay KOHEe CHHTE3AeY
YKOHE OHBI paKkTUKazga KOJIJaHY,
8 - camayaTThl eMIp CalThlH KaJBINTACTHIPY IKOHE
CTYICHTTEPAIH ICHCAYJIBIFBIH HBIFAWTY MYMKIHIIKTEPiH
6ommxay.

Ilociie ycnmemHoro 3aBeplieHHsl Kypca o0yvaromuecst
oynyT

1 3HaTh OCHOBHBIE METOJBI
o0OyueHHs;

2IeMOHCTPUPOBATh 3HAHUSA O COBPEMEHHOW €CTeCTBEHHO-
HAyYHOH KapThHe MHpa B  00pa3oBaTeNbHOW U
po(eCCHOHATBHOM NeATeTFHOCTH;

3 TpUMCHATH 3HAHWUSA AHATOMHYCCKHX OCOOCHHOCTEH
OopraHm3Ma dYelloBeKa B CBOCH mpodeccroHaIbHOM
JeSITeIbHOCTH;

4 Brnageth MPOoGECCHOHATBHBIME TEPMUHAMHE, TIOHSITHIMHU
B 00JIACTH aHATOMMHU 4eNoBeKa, 3((HEeKTUBHO MPUMEHSET
UX IPU Toade yueOHOTo MaTepuaa;

5 CO3/laBaTh  QITOPUTM  MOP(OJOrMYECKOH |
(U3HOJIOTrMYECKO OIIEHKH peOeHKa M MOJIPOCTKA, PEeKUMA
paboTBHl BOCIHUTATENBHBIX W YYEOHBIX  yUPEKICHUMA,
pactiucaHus YpOKOB, OpTaHHU3allUU W MPOBEICHUS YPOKOB
1 BHEKJIACCHBIX MEPOIIPHATHH B yUeOHBIX 3aBEJICHUSX;

6 OpraHu3OBBIBATH MNPOEKTHYIO, HCCIIEI0BATEIbCKYIO
paboTy Tpu BBINOJHEHWHM NPAKTHYECKUX 3aJaHHH,
ucnons3ys UKT;

7 HaxoOuTh, KIACCHU(PUIMPOBATh, aHAIM3UPOBATh H
CUHTE3UpOBaTh HMHOOpPMAUIO O  MOPQOIOTUIECKUX
HM3MEHEHMSAX B NPOIIECCe OHTOTeHe3a W MPHUMEHSET ee Ha
MIPaKTHKE;

8  mporHo3WpoBaTh  BO3MOXHOCTH  (OPMHUPOBaHUS
3I0pOBOrO O0pa3a J>KM3HM W YKPEIUICHHS 3J0POBbS
o0yJaronuxcs.

n CpeacrtBa IIO3HaHUA,

After successful completion of the course, students will

1 know the basic methods and tools of cognition and
learning;

2 demonstrate knowledge of the modern natural-science
picture of the world in educational and professional activities;
3 apply knowledge of anatomical features of human organism
in their professional activity;

4 master professional terms, notions in human anatomy,
effectively apply them when presenting educational material
5 create an algorithm of morphological and physiological
evaluation of children and teenagers, mode of operation of
educational and training institutions, schedule of lessons,
organisation and conduct of lessons and extracurricular
activities in educational institutions

6 organise project work, research work in practical tasks,
using ICT;

7 find, classify, analyse and synthesise information about
morphological changes during ontogenesis and apply it in
practice;

8 to predict the possibilities of formation of a healthy lifestyle
and strengthening of students' health.

Ilpepexeusummepi / Ilpepexeusumot / Prerequisites
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KanyapnapaslH — keke OHONOTUSACHL.

L[I/ITOJ'IOFI/IH JKOHC I'CTOJIOTUA

JIAMYBIHBIH

Buonoruss MHAMBUAYaJbHOTO  Pa3BUTHS  JKUBOTHBIX.
Iuronorus 1 rucTonorust (Ha aHIJTMICKOM SI3bIKE)

Biology of Individual Development of Animals.
Cytology and Histology

Kypcmoingvickawa mazmynst / Kpamkoe cooepaycanue kypca/ Coursesummary

AHaToMHs amaM aF3achlH eMip CYpy JKarJaibIMeH
OipTyTac XXyWe peTiHae 3epTTeiii; agaM ar3achIHBIH OHBIH
Tapuxu JaMybIHIA Kajlail KaJbINTaCKaHBIH 3epTTCHMII.
CryaeHnrtrep MOHIIK KapbIM-KaThIHACKA, Angam
aHATOMHUACH CajachIHAArkl KOCciOM >KoHE KociOum emec
agaMaapMeH KapbhIM-KaThIHAC »KacayFa JailblH OOJabl.
3eprrey OHOJIOTHSJIBIK OKCIEPUMEHTTI, 3epTXaHaJbIK
3epTTeyaepdi, FbUlbIMA Ka0OabikTap MeH AKT-Hb
KOJJaHaasl. AHaTOMUSUTBIK OOBEKTIICPAl TaIJaiIbl: agaM
ar3achIHBIH ~ TIIIHI MEH  KYPBUIBIMBIHBIH  ©3apa
OalTaHBICEIH ~ OpHATangbl  KOHE  (PYHKIHSAFa  HKOHE
OpraHM3MIi KOpIIaFaH oOpTara OaWIaHBICTBI  OCHI
KYPBUIBIMHBIH [aMy 3aHIOBUIBIKTapeIH 3epTreiimi. [loH
OoJarrak IefarorTapIblH OHOJIOTHS KYpCHIHIAFHI "Amam
aHATOMMUSICHI" OOTIMIH OKBITYyFa TaHBIMIBIK TAMbIHIBIFBIH
KaMTaMachbI3 €Te/Il.

AHaTOMHUS W3y4aeT OpPraHM3M YEIOBEKa KaK IEJIOCTHYIO
CHCTEMY, KOTOpasi HaXOJHUTCSI B EIWHCTBE C YCIOBUSIMH
CYIIECTBOBAHUS; HCCIEAYET, KaK CIIOKHIICS YETOBEIECKUH
OpPraHM3M B €ro HUCTOPHYECKOM pa3BHTHH. CTyAEHTHI
MIPUOOPETAIOT TOTOBHOCThH K MPEJIMETHON KOMMYHHKAIIHH,
BE/ICHHIO o0IeHUs c npodeccronanamu u
HerpodecCHOHaaMi B 00JIaCTH aHATOMHHU 4YeJIOBEKa.
W3yyeHne wucnonb3yeT OHOJOTMYECKUH HSKCIIEPUMEHT,
mabopaTopHbIE  WCCIEJOBAaHMA, HCIONb3YeT HaydHOE
obopynoBanue u UKT. Anammupyer aHaTOMHYECKHE
OOBEKTHI:  yCTAaHABIMBACT B3aMMOCBA3b  (OPMBI |
CTPOCHHS 4YEIOBEYECKOTO OpraHM3Ma U  HCCIEAyeT
3aKOHOMEPHOCTH Pa3BUTHSA 3TOTO CTPOCHUS B CBS3H C
GyHKOEEH W OKPYXAIEH  OpraHm3M  CpEJOW.
JucuuiuinHa o0ecreYrBaeT KOTHUTHBHYIHO TOTOBHOCTD
OyIylIMX MeNaroroB K MPernojaBaHuio pasjelia OHoJIOrHH
«AHaTOMUS YEIOBEKa)

Anatomy studies the human body as a holistic system that is
in unity with the conditions of existence; it explores how the
human body has developed in its historical development.
Students acquire a readiness for subject communication,
communicating with professionals and non-professionals in
the field of human anatomy. The study uses biological
experimentation, laboratory research, uses scientific
equipment and ICT. Analyses anatomical objects: establishes
the relationship between the form and structure of the human
body and investigates the patterns of development of this
structure in relation to function and the body's environment.
The discipline provides cognitive readiness of future
educators to teach the human anatomy section of biology

Hocmpexsusummepi / Ilocmpexeuszumut/ Postrequisites

Anam xoHe jxaHyapusiap ¢usznosorusicsl. buoduznka

| Du310I0THS YSIOBEKA U KUBOTHBIX. BI/IO(PI/ISI/IKEI

| HumanandAnimalsPhysiology. Biophysics

ITonnin epexwenikmepi / Ocobennocmu oucyunaunwt/ Coursefeatures

[IpakTukanslk cabakrap apHaiibl 3epTXaHanapaa
Kyprizineni.

[IpaxkTrdeckue 3aHATHA IPOBOIAATCA B CHIENTIa00paTOPHUSIX.

Practical classes are held in special laboratories.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

Cywnaukosa Kanap Tyneyraesna, ara
OKBITYIIBI,0MOJIOTHS] MAaruCTpi

Pyuknna lannsa AaramMoBHa,KaHAUIAT OWMOJOTHYCCKUX
HayK, aCCOI[MMPOBaHHBIN npodeccop

Ruchkina Galiya Adgamovna, Ph. D., associate Professor

Aodam mopgponozusacet (azviruvin mininde)/Mopghonozusn uenogeka (na anznuiickom asvike)/ Human Morphology (in English)

Oky maxcamul / Yueonan yenv/ Purpose
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CTyIeHTTepiH ajaM aHAaTOMUICHI MEH TOHOTpadusChl
TypaJsl OimiMaepin KaJIBIITACTBIPY
TyTac ajfaHjga OpPraHWU3MHIH Je, XeKe MYLIeJIep MeH
KyHenepniH Je aHAaTOMHUSCHL, KOJIaHy JAaFIblIapbl
Oackamapapl KeWiHTi 3eprrey Ke3iHAe anrad Ourim
MIOHJEP, COHBIMEH Karap Oonamak KociOM KeI3METiHe.

Fumaparra OKHTBIH CTY/ICHTTED,
opraHmapabiH  QYHKIUIAphl  MEH  TOHOrpadusichl
ajam ar3achl AHATOMUSLITBIK
OpraHiapAblH TOMOTpadUsIbIK OaiIaHbICTAPhI, OJIAP/IBIH
Keke JKOHE xKac epeKIIeNTiKTepi
JeHe KYPBUIBIMBI;
CryneHTTeple ar3ajap MEH OJIapIblH IKYHEJIEpiHiH
AHATOMUACHI MEH TOMOTpadUICHIH 3eprrIeyne

MHTErPALMSIIAHFAH  KO3KApacCThl KaNBIITACTHIPY; aJam
JICHECIHIH TYTacTall KYPBUIBIMBIH CHHTETHKAJBIK TYCIHY,
IEHEeHIH JKeke OeiKTepiHiH e3apa  OalIaHBICHL,
CTymeHTTEpIiH axaM JeHECiHiH KypIeli KYpBUIBIMBIH
miapiay, OpHaJaCKaH »>KepiH [N JKOHE JdJ Taybll,

aHBIKTAY JaFIbUIAPBIH KaJBIITACTBIPY
JIeHeHIH OeTiH/eri opraHiap MeH oyap/blH OeJiKTepiH
HpOEKIHsIIAY

CrynentoB CTyI€HTTEpAl T'yMaHU3M MeH MeHipiMIUTiKTiH
JI9CTYPJIl  yCTAaHBIMJApbIH OaclIbUIBIKKA ajlda OTBIPBIIL,
OKBUIATBIH OOBEKTIre KYPMETIIEH >KOHE YKBINTHUIBIKIICH
Kapay

dopmupoBaHHe Yy CTYACHTOB 3HAaHMH IO aHATOMHHU
4yejoBeKa M TomorpaduyecKoiaHaTOMUM,  Kak
OpraHM3Ma B IIEJIOM, TaK M OTICIbHBIX OpPraHOB H
CHCTEM; YMECHHH WCIOJB30BATh IIONYYCHHBIC 3HAHUSA
IIPU TOCJIEAYIONIEM H3yYeHUW APYTUX IOUCHUIUIMH, a
TakKe B Oynymiel mpodeccHoHAIEHON AeITENEHOCTH.
W3yyeHne  cTyneHTaMH  CTPOCHWSL,QYHKIMH |
TOTorpauy OpPraHoOB YEIOBEYECKOTO TeJa, aHATOMO
-Tororpaueckue B3aMMOOTHOILICHUSI OpPraHOB, HX
WHAMBUIyanbHBIE M BO3PAacTHbIE  OCOOEHHOCTH
CTPOEHHUS OpPraHu3Ma;

—(hopMHpOBaHUE Y CTYACHTOB KOMIIEKCHOTO MOIXOZa
IIPY U3yYCHUH aHATOMHU U ToIorpauu OpraHoB U UX
CHUCTEM; CUHTCTHYCCKOTO IMOHUMAaHUA CTPOCHHUA TECjia
YeJoBeKa B LEJIOM Kak B3aUMOCBS3U OT/AEIBHBIX
yacTell opraHusma;

—(hopmupoBaHue y CTYJIEHTOB yMeHui
OPHEHTHPOBAThCSI B  CJIOXKHOM  CTPOGHHH  Tena
YeloBeKa, Oe30MO0YHO M TOYHO HAXOAWTh H
ONIPEAENATh MECTa PACIOJIOKEHUS W  IPOSKIHH
OPTaHoOB M MX YacTeH Ha OBEPXHOCTH Tela
—BOCIIUTaHNE CTYJEHTOB, PYKOBOACTBYSCH
TPaAWIMOHHBIMH  IPUHOWIIAMHA  TyMaHW3Ma W
MUIIOCep AN, YBaKUTEJIHFHOTO " OepexHoro
OTHOIICHHS K M3y4aeMOMY OOBEKTY

Formation of students' knowledge of human anatomy and
topographicalanatomy, both of the body as a whole and of
individual organs and systems; ability to use the knowledge
gained in the subsequent study of others and in future
professional activities.

Studying the building by students,functions and topographies
of organs of the human body, anatomically.

-topographic relations of bodies, their individual and age
peculiarities of the body's structure;

Formation of a complex approach in the study of anatomy
and topography of organs and their systems; synthetic
understanding of the structure of the human body as a whole
as the relationship of individual parts of the body;
Development of students' ability to navigate a complex
structure of the human body, to accurately and accurately
find andto locate the locations and the projection of organs
and their parts on the surface of the bodyEducation of
students, guided by the traditional principles of humanism
and mercy . To ensure that the object of study is treated with
respect and care

OKbimy

namuceci / Pezynomamot o0yuenusn / Learning outcomes

Kyperbl ¢oTTi asKTaraHHaH KeifiH OiqiM anymbliap
KeJieci 0Ky HOTH:KejlepiHe ue 001a1bl

1 - TaHBIMHBIH, OKBITYJBIH HETI3Ti oJiCTepi MeEH
KYpaJIIapbIiH oiny;
2 - OuriM Oepy >KoHE KOCiOM KhI3MET CallaChIHAA SJIEMHIH

Kazipri 3aMaHfbl TaOWFU-FBUIBIMH  OeifHeci Typaibl
OimiMaepin KepCeTy;
3 - amaMm ar3achlHBIH aHATOMHSJIBIK EpeKIIeIiKTepi

Typayibl OimiMII ©3iHIH KOCiOM KBI3METIHIC KOJJIaHY;
4 - amamM aHATOMUSCHI CATACBIHAFBI KOCIOU TEPMUHIIEPIE,

Iocae yCIELIHOT 0 3aBeplIeHus Kypca
ob0yuarommecs: Oyayr
13HaTh OCHOBHBIE METOABI M CpPCACTBA IIO3HAHUA,

o0yueHus;

2IeMOHCTPHPOBATh ~ 3HAHUS O COBpPEMEHHOU
€CTECTBEHHO-HAY4YHOH KapTHUHE MHpa B
00pa3oBaTeIbHOM u npodeccrnoHaIBLHOM
JIeATEeIIbHOCTH;

3 MNPUMCHATB3HAHUA AHATOMUYCCKUX 0COOCHHOCTEH

opraHnsmMa 4YeEJOBCKa B cBoOCH HpO(i)eCCHOHaHLHOﬁ

After successful completion of the course, students will

1 know the basic methods and tools of cognition and
learning;

2 demonstrate knowledge of the modern natural-science
picture of the world in educational and professional activities;
3 apply knowledge of anatomical features of human organism
in their professional activity;

4 master professional terms, notions in human anatomy,
effectively apply them when presenting educational material
5 create an algorithm of morphological and physiological
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TYCIHIKTEpre e, ojap/bl OKy MaTepHalblH Oepy Ke3iHje
THIMII KOJI/IaHy,
5 - Oama MeH xacecmipiMai MOP(HOJOTUSUIBIK JKOHE
(U3NONOTHANIBIK  TYPFBIIaH Oarajay alTOpUTMIH, OKY
KOHE TopOme MeKeMeNepiHiH JXYMBIC KecTeciH, cabak
KECTEeCiH, OKy OpBIHAApHIHIA cabakTap MEH CHIHBIITAaH
TBIC  IIApamapasl  YHBIMAAcTBIpy — KOHE  OTKi3y;
6 - AKT Kosmana OTBIPBII MPAKTHKAIBIK TallChIpMalapabl
OpbIHIAy Ke3iHme jko0amay, 3epITey IKYMBICTapbIH
YUBIMIIACTBIPY;

7 - OHTOTEHE3 MPOLECiHIE MOP(OIOTUMIBIK ©3repicTep
Typajbl akmapartel Taly, XKIKTey, Tanjay, CHHTE3Jey
KOHE OHBI NpakTHKaJa KOJIJIaHy;
8 - camayaTThl eMip CaiThlH KaJBINTACTHIPY JKOHE
CTYICHTTEPIIH ICHCAYJIBIFBIH HBIFAWTY MYMKIHIIKTEPiH
Oommxkay.

JIeATEeIILHOCTH;
4  Bnagers  NpO(ECCHOHATBHBIMH  TEPMUHAMH,
MOHATHAMH B OOJIaCTM ~ AQHATOMHHM  YeJIOBeKa,
3¢ ¢PeKTHBHO NPUMEHSIET WX IpH IojJave y4eOHOTO
MaTepuana;

5 cozgaBath  anroput™M  Mopdorormdeckol  u
(U3HONIOTHYECKOH OLEHKH peOeHKa M MOJPOCTKa,
pekuMa  paboTbl  BOCHMTATENBHBIX W Y4EOHBIX
YUpEXICHNH, pPaclHCaHus YPOKOB, OpPTraHH3aLUH U
MMPOBCACHUA YPOKOB W BHCKJIIACCHBIX MepOHpHHTI/Iﬁ B
yUeOHBIX 3aBEICHUSIX;

6 OpraHM30BBIBaTH NPOEKTHYIO, HCCIIEAOBATEIBCKYIO
paboTy TmpH BBINOJHEHUHM MPAKTUYECKUX 3aJaHUM,
ucnons3ys UKT;

7 HaxoIuTh, KIacCH(UIMPOBATh, AHAIM3HPOBATH H
CHHTE3UpOBaTh HH(POPMAIMIO O MOP(OIOrHIECKUX
N3MEHEHHSX B IpOLlEcCe OHTOTEHE3a M NPHMEHSET ee
Ha IIPaKTHKE;

8 mporHo3WpoBaTh BO3MOXHOCTH (POPMHUPOBAHMS
3/I0pOBOTO 00pa3a JKM3HH M YKPEIUICHHS 370POBbS
oOydaromuxcsi.

evaluation of children and teenagers, mode of operation of
educational and training institutions, schedule of lessons,
organisation and conduct of lessons and extracurricular
activities in educational institutions

6 organise project work, research work in practical tasks,
using ICT;

7 find, classify, analyse and synthesise information about
morphological changes during ontogenesis and apply it in
practice;

8 to predict the possibilities of formation of a healthy lifestyle
and strengthening of students' health.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

Kanyaprapasia KEKe JlaMybIHBIH OUOJIOTHUSCHI.
HuTosorus xoHe r'UCTOIOTHS

buosnorusi WHAMBUIYANILHOTO PAa3BUTHS >KHUBOTHBIX.
HuTonorus u ructosiorus (Ha aHTITHHACKOM SI3BIKE)

Biology of Individual Development of Animals.
Cytology and Histology

Kypcmuingvickawa mazmynst / Kpamkoe codepycanue kypca/ Coursesummary

ITon ajgaM ar3achlHBIH MYLIENEpi MEH IKyHenepiHiH
KYpPbUIBIMBI  MEH (DYHKUHMSUIAPBIHBIH — 3aHABUIBIKTAPbIH
3epTTeiini. AmaMHBIH MOPQOJIOTHUACH  CalaChIHIAFbI
maieIMaaynapasl OUIAipy YIIiH KaXeTTi aJaMHBIH OHTO -
XKOoHE  (WIOTEeHEe3iHIH  Heri3ri  Ke3eHAepi  Typajsl
uaesap/pl - Kaneinracteipansl. CrypeHtrep Kopiinaran
OpTa JKarAaiJIapbIHBIH OCEPIH JKOHE aJaM ar3achIHBbIH
onapra MOp(hODYHKIIMOHAII B Oeltimaeny
MYMKIH/IKTEpiH 3€pTTey YIIIH FBUIBIMHU KaOJIbIKTap MEH
AKT xeMeriMeH OHOJIOTHSUIBIK 3€pTTEYNEp >KYprizei.
Amnaromusutelk Hblcannmap TtanpaHaasl: MOPQOJIOTHSIBIK
(opmanapabH e3apa OailylaHbIChl AHBIKTATAbI, a1aMHbBIH
TiHIEPI MEH MYUICNEPiHiH JNaMybIHAAFbl ayBITKYJIApAbIH

JuciuiuinHa M3y4aeT 3aKOHOMEPHOCTH CTPOCHHS H
(GyHKOMH OpPraHoB M CHCTEM OpraHM3Ma dYellOBeKa.
@opMmupyeT TpeacTaBIeHHS 00 OCHOBHBIX JTamax
OHTO- W (uJoreHe3a dYenoBeKa, HEOOXOAWMBIC IS
BBIpQXEHUS CYXIEHMH B ob6macth Mopdomoruu
yenoBeka. CTyAEHTH TIPOBEIYT O6monornueckue
WCCIIEIOBAHMsI, UCIIONB3Ysl HaydHOe O0OpYHOBaHUE H
UKT, no wusyueHHIO BIUSHHUA YCIOBUH Cpeasl U
BO3MOXKHOCTSIX MOP(OQYHKIIMOHAIEHON aanTalu K
HUM opraHu3Ma  4YeJoBeKa. AHanmzupyroTcs
aQHATOMHYECKHE O0OBEKTHI: yCTaHABJINBACTCS
B3aUMOCBSI3b MOP(HOJIOrH4ecKuX (HOopM, HCCIETYIOTCS
TPUYUHB AaHOMAJIWK B Pa3BUTHUU TKaHEH W OPraHoOB

The discipline studies the regularities of the structure and
functions of human organs and systems. Formulates ideas
about the main stages of human onto- and phylogenesis,
necessary to express judgments in the field of human
morphology. Students will conduct biological research using
scientific equipment and ICT to investigate the effects of
environmental conditions and the possibilities of
morphofunctional adaptation of the human body to them.
Anatomical objects are analysed: the relationship of
morphological forms is established, and the causes of
anomalies in the development of human tissues and organs
are investigated. Students develop an understanding of the
achievements of modern human morphology.The discipline
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cebenrepi  3eprrenemi. CryzmeHTTep  Kasipri - azam
MOP(QOJIOTHACBIHBIH ~ KETICTIKTepl  Typajbl  TYCIHIK
KaneintacTeipansl.lon Oounarak MyFaTiMICpIiH

OMONIOTUSHBIH THICTI OarmapiaMaiblK OeNiMiH OKBITyFa
TaHBIMJIBIK JAWBIHIBIFBIH KAMTAMAaChI3 €Texl

YeJIoBeKa. Y CTY/ICHTOB BBICTpaNBaETCs
NPEACTaBICHUE O  JOCTHIKEHHSX  COBPEMEHHOM
Mopdonorun 4enoBeka. JucuuiuinHa oOecreduBacT
KOTHUTHBHYIO TOTOBHOCTH OyIyIIMX IIeIarorop K
NPETOJaBaHNI0  COOTBETCTBYIOIIETO0 IPOrPaMMHOIO
paszena OMONIOTHH

provides cognitive readiness of future educators to teach the
relevant programme section of biology

Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

Anam xoHe xanyapinap gusnosnorusicsl. buodusnka

| DU3MONIOTHs YeIOBEKa M KUBOTHBIX. bruodusuka

| Human and Animals Physiology. Biophysics

ITonnin epexwmenikmepi / Ocobennocmu oucyunaunot/ Course features

[NpakTuKajiblK cabakTap apHaibl 3epTXaHanIapaa
KYprisizeni.

HpaKTH‘IeCKI/Ie 3aHATHA

crery1abopaTopusx.

TIPOBOAATCA B

Practical classes are held in special laboratories.

bazoaprama rcemexwici / Pykoeooumenwv npozpammut/ Prog

rammemanager

Cywnaukosa Kanap TyaeyraeBHa, ara
OKBITYILIBI,0MO0JIOT U] MATUCTPI

Pyukuna I'anus AAraMoBHa,KaHIUAT
OUOJIOrMYeCKHUX HayK, aCCOLMUPOBAHHBIH Ipodeccop

Ruchkina Galiya Adgamovna, associate Professor

OmuvipmKanst 300102uscel/300102us nozeonounsix/\Vertebrate Zoology

Oky maxcamul / Yueonasn yenwv/ Purpose

IMonniH Makcarel: >xkaHyapiapasiy tuntec (Chordata)
KYPBUTBIMBIHBIH OHMOJIO-THSITBIK ePEeKIIEITIKTepiH,
yibIMIacTelpy ~ NPUHLOMNTEPIH, JKEKe  ar3ajiap/blH
SBOJIOLMSCHIH, OMBIPTKAJIBI KaHyapiapIblH >KYHeslepiH
3epTTey; OpTYpii CcOHOMMSUIBIK TomTapaeH (Pisces,
Amphibia, Reptilia, Aves, Mammalia), >BomrOIHS,
OMOJIOTHSUTBIK  OPTYPJIUIIK KOHE ajgaM YIIiH MaHBI3bI
TypaJIbl TYCIHIKTEP/Ii KAJIBIITACTHIPY.
[TonHiH MiHAETTEPI:

*  Herisri  >kapaTBUIBICTaHy-FBUIBIMH
YFBIMIAP/IBIH KEIICHIH KaJlbINTacThIPY;

* Xopapl koHE OMBIPTKA >XYHECIHIH HBOJIOMHUICHIHBIH
NPUHIUITEP] TYpaJIbl TYCIHIKTEpAl OeKiTy;

* Herisri OMONMOTHSIIBIK, OLTIMII, iICKEePIIKTI, TaFbIIap a6l
KaJIBINTacThIPY;

OMBIPTKaHBIH ~ HAaKTbl ~ TOOBIHBIH  TaKCOHOMHUSIIBIK
CTaTyCBIH aHBIKTAY JIaFAbUIapbl MEH TYCIHIKTEpiH OEKiTy

OMOJIOTHSIIIBIK

Henp aucuumuinabl: V3ydeHue OHOJOrHMYSCKHX OCOOCHHOCTEH
CTPOCHHUS, TPHUHIHUIIOB  OpPraHU3alii  JKUBOTHBIX  THIIA
(Chordata), 9BoNIOIMIO  OTHAENBHBIX  OPraHOB,  CHUCTEM
MO3BOHOYHBIX JKUBOTHBIX; (OPMHUPOBAHHE TMPEICTABICHHNA O
XapaKTePHBIX YepPTaxX Ppa3IUYHBIX TAKCOHOMHYECKHX TIPYIII
(Pisces, Amphibia, Reptilia, Aves, Mammalia), sBosrouuu,
OHMOJIOTUYECKOM Pa3HOOOpa3UU U 3HAUCHUU JJIs YEeJIOBEKA.
3agayn IUCIIATIINHEL:

q)OpMI/IpOBaHI/Ie KOMIIJIEKCA OCHOBHBIX €CTCCTBCHHOHAYYHBIX
OHOJIOTMUECKUX TTOHSTHI,

3aKkperuieHHe TPEACTABICHHN O NPUHIMIAX  DBOJIOIMH
OTACJIBbHBIX OPTAHOB U CUCTEM XOPJOBBIX U ITO3BOHOYHBIX;
®DopMHPOBaHNE OCHOBHBIX OHMOIIOTUYCCKUX 3HAHHMA, YMCHHIA,
HABBIKOB;

3aernneHHe HpeﬂCTaBJ’IeHI/Iﬁ U  HABBIKOB  OIIPEACIICHUA
TaKCOHOMHYECCKOI'O craTryca KOHerTHOﬁ TpyIIbl
IIO3BOHOYHBIX.

The purpose of the discipline: the Study of biological
features of the structure, principles of organization of
animals type (Chordata), the evolution of individual
organs, systems of vertebrates; the formation of ideas
about the characteristics of different taxonomic
groups (Pisces, Amphibia, Reptilia, Aves,
Mammalia), evolution, biological diversity and
significance for humans.

Discipline objectives:

* Formation of a complex of basic natural science
biological concepts;

* Consolidation of ideas about the principles of
evolution of individual organs and systems of
chordates and vertebrates;

* Formation of basic biological knowledge, skills;
3akpen consolidation of ideas and skills to determine
the taxonomic status of a particular group of
vertebrates.
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Oxpimy namuoiceci / Pesynomamut 00yuenusn / Learning outcomes

KypeTbl ¢oTTi agKraraHHaH Keiiin 0ijiM aaymsliap
KeJieci 0Ky HoTHKeIepiHe He 00J1a1bI

1.  Heri3ri OHWOJOTHSIBIK, 300JIOTHSUIBIK YFBIMIAPIIbI
MEHTepY;

2. Xopnanbutel (Chordata) TUIIIH HAKTBI TAKCOHHBIH OK1JTi-
JKaHyapiap OpraHu3MJCPIHIH JaMy 3aHIbUIBIKTApPbIH,
cebern-caniapIblK OaiIaHbICTapbIiH TYCIHIIPY;

3. OCBl TIOHHIH TEOPWSIBIK JKOHE  IPAKTHKAIBIK
MaTepHaIapbIH Kylieney MOocCeTeNepiH TIenry
OapBICHIHAA KOJIAHY Bl JeMOHCTpALHsIIAY;

4. Xoppaa (Chordata) TumiHIH JXeKe KiacTapblHA KaTaThIH
KBICKAIla CHIIATTaMaHbl TYKBIPBIM/IAY;

5. Ocel  THOTEri  JKeke  Tomrap  (CHIHBINTAP)
SBOJIIOLUSICHIHBIH HET'13r1 OaFbITTaphl TYpalibl TYCIHIKTEP 1
KaJIBINTACThIPY;

6. IlpakTukanblK Tancelpmanapasl opeiHAay, AKT-HbI
naiijanany kesiHge oskobanay, 3epTTey IKYMBICTapbIH

YUBIMIIACTBIPY;
7. Ocbl Owomorust camachl asChIHIAA 3€pTXaHAJbIK,
JIaNanbIK 3epTTeynep KYPri3yain KaparnansiM

JaFIbpUIapbIHa He 6oIry;
8. JKapaTbuiblcTaHy FBUIBIMIAPBIHBIH OCHI CalachIHAAFbI
FBUTBIMH OHMOIOTHSITBIK 3epTTeyIepaiH Kazipri
npobiemManapbl MEH HOTIDKENEpi MaceleliepiH TaJKbliay
JKOHE JIUCITy TallUsIIaYy.

ITocsie ycnenHoro 3aBepiieHusi Kypca odydaiomuecst 0yayt

1 OICpUpPOBATH OCHOBHBbIMHU 61/[0J'IOFI/I‘-IGCKI/IMI/I,
300JIOTHYCCKUMU IMOHATHUAMMU

2. 00BACHATH MPUYNHHO-CJICACTBECHHBIC CBA3U,
3aKOHOMEPHOCTHU pa3BUTHUA JKHNBOTHBIX OpraHmu3sMoB —
HpeHCTaBHTeHeﬁ KOHKPETHOT'O TaKCOHa TuWIla XOPAOBBIC
(Chordata);

3. ACMOHCTPUPOBATH IIPUMCHCHUC TEOPETUICCKOTO u

MPAKTHIECKOTO MaTephasia AHHOM IUCHUIUIMHBI B IIpoIecce
pelIeHus mpodiIeM CHCTEMAaTHKH,

4. ®opMynHpOBATh KPATKYIO XapaKTEPUCTUKY, OTHOCSIIYIOCS K
OTIENBHBIM KiTaccaM Tuma Xxopaoseie (Chordata);

5. DopMyIupOBaTh TIpECTaBICHUS 00 OCHOBHBIX
HAaIpaBJICHUAX SBOJIIOIMU OTJIENBHBIX IPYIII (KJIacCOB) TAHHOTO
THUIIA;

6. OpraHu3oBBIBaTh IPOEKTHYIO, HCCIENOBATEIBCKYIO paboTy
P BBIIIOJTHEHNUH MPAKTHUYECKUX 3aAaHuil, ucnonsiys UKT;

7. OO6mamaTe dJIEMEHTAPHBIMM  HABBIKAMH  IIPOBEACHUS
ma00paTOPHBIX, IIOJIEBHIX HCCICIOBAHUN B IpeleNax IaHHOW
0011acTH OHOJIOrMYECKUX 3HAHMIA,

8. OOcyXHaTh W MUCKYTHUPOBATH IO BOIPOCAM COBPEMEHHBIX
mpoblieM W pPe3yNbTaTOB  HAYYHBIX  OHMOJOTHYECKUX
HCCIICOBAHMN B JaHHOU O0JIACTH €CTECTBEHHBIX HAYK.

After successful completion of the course, students
will

1 operate with basic biological, zoological concepts;
2 explain cause-effect relationships, patterns of
development of animal organisms - representatives of
a particular taxon of Chordata type (Chordata);

3 demonstrate application of theoretical and practical
material of this discipline in the process of solving
systematics problems;

4 To formulate a short characteristic related to
individual classes of Chordata type;

5 To formulate ideas about the main directions of
evolution of individual groups (classes) of this type;

6 Organise project, research work while performing
practical tasks using ICT,;

7 Have elementary skills of laboratory, field research
within the given area of biological knowledge;

8 Discuss and debate contemporary issues and results
of scientific biological research within the field of
natural sciences

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

OMBIpTKAChI3Iap 300JI0THSCKHI. YKaHyapiaap/IblH Keke
JTAMYBIHBIH OHOJIOTHSCHI

300J10rusI0€CII03BOHOYHBIX.
Buotorus HHIMBHUITYaTbHOTO PA3BUTHSI dKUBOTHBIX/

Zoology of Invertebrates. Biology of Individual
Development of Animals

Kypcmuviyxoickaua mazmynot / Kpamkoe cooepacanue xypca/ Course summary
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OMBIPTKAIBI300JI0T HSIHBI3EPTTeYCAIAChIHIa01TIMMEHITA
BIMJIAyFaabIHOOTY IBIKAMTaMAChI3ETE/I.

OMBIPTKATBLIAP ABIH300JIOTUSCBIKAHY APIIAPIIEMIHIHOPTY
PITITAKCOHOMUSUTBIKTOTITAPBIH, OJIAPABIHKYPBUIBIMBIH,
OMIpIIKIpOLECTEPiH, 9KOJIOTHACHIH3EPTTEH I,
onapasIHTa0UFaTOMipiHAeTiTapaTybIMCHMAHBI3HI,
OMBIPTKATBDKaHyapIiapIbIHATYaHTY PITLIITI,
ONIAPABIHYUBIMIACTHIPBUTYCPEKIICTIKTEP],  OHOJIOTHSACHI,
IIBIFYTETH, JaMYHI, KyHeneKasiprikaraasl,
ouochepanarbIpetixioHeaIaMoOMIipi,
YKaHyapIIapaJieMiHiHIBOIIOIUSKE3CHACPi3ePTTEICII.
FrutbiMuxabapikrapmMeHA K T-HBIKOJITaHAO THIPHIT,

OMOJIOT USUTBIKIKCIIEPHMEHT,
OMBIPTKATBLIAPIBI3ePTXAHATBIKKOHEJANIATBIK3CPTTCHII.
[TorHIEMAa3MYHBIONONOTHSI00TIMIHOKBITYFaTaHBIM IBIK 1A
BIHIBIFEIHKAMTAMAChI3ETE N1

OOGecmeunBaeT 3HaHWS U TOTOBHOCTH K CYXXJCHUAM B obactu
HU3Y4YCHUS 300JIOTMH MO3BOHOYHBIX. 300510rHs O3BOHOYHBIX
HU3y4aceT pa3dHbIC TAKCOHOMHUYCCKUE I'PYHIIbl JXMUBOTHOI'O MHpa,

UX CTPOEHHE, TPOIECCH KU3HEICSTEIbHOCTH, 3KOJIOTHIO,
HCCIIEIyeTCs PaclpoCTpaHCHWE W HX 3HAYCHHE B JKU3HH
TIPUPOJIBL, MHOTO000pa3ue MTO3BOHOYHBIX KHUBOTHBIX,

0COOCHHOCTH WX OpraHH3allid, OWOIIOTHH, MPOUCXOKACHUS,
pa3BUTHS, COBPEMEHHOTO IIOJIOXKECHHUS B CHCTEME, PO B
Oonocdepe M KHU3HH UYECIOBEKA, ITANIOB 3BOJIOLUH KHUBOTHOTO
MHpa.

BritoyeH OHOJOTMYECKHI JKCIICPUMEHT, J1abOpaTopHbIe U
MOJIEBBIE HCCJIEIOBAHUSl TO3BOHOYHBIX C HCIOJIb30BAHHEM
Hay4yHoro o6opymoBanus U UKT. ComepikaHue IUCIUTLIHHBI
obecreyrBaeT KOTHUTHBHYIO TOTOBHOCTh K MPEMOJIaBaHUIO
pasznena OmonoTun

Provides knowledge and readiness for judgement in
the study of vertebrate zoology. Vertebrate zoology
studies different taxonomic groups of the animal
world, their structure, life processes, ecology,
distribution and their importance in nature, diversity
of vertebrates, peculiarities of their organization,
biology, origin, development, modern position in the
system, role in biosphere and human life, stages of
animal world evolution are studied.

Biological experiment, laboratory and field studies of
vertebrates using scientific equipment and ICT are
included. The content of the discipline provides
cognitive readiness for teaching the biology section

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

KazakcranHblH buopecypcrapst

| Buopecypcst Kazaxctana

| Bioresources of Kazakhstan

ITonnin epexwenikmepi / Ocodvennocmu oucyunaunwy/ Coursefeatures

3epTxaHalIbIK )KOHE MPAKTHKAJIBIK cabakrap apHaibl
3epTXaHajapaa Kyprisiigeni.

JlaGopaTtopHBle U
cre1IabopaTopHsx.

MMPaKTUYCCKUC 3aHATUA IIPOBOAATCA

B | Laboratory and practical classes are held in
special laboratories.

bazoapnama

socemekuiici / Pykosooumenwv npozpammsl/ Programmemanager

Ky6ees Mapar CanaGexoBuy,
ara OKBITYIIbI

Bopoayauna Oabra BuxkropoBHa,
KaHAUIaT OMOJIOTHYECKUX HAYK, aCCOIMMPOBAHHBIN Tpodeccop

Borodulina Olga Viktorovna, Ph. D., associate
Professor

OMmplpmKanvlIapovly Kypolivicol men Ouoanyanmypiinici/Cmpoenue u ouopasnooopasue nozeonounvix/Structure and Biodiversity of

Vertebrates

Oky maxcamul / Yueonan yenv/ Purpose

ITonniH  Makcatbl: kaHyapiapipiH — Tunrec  (Chordata) | Llens aucuummuuel: M3ydenne Ouosormueckux ocobenHoctei | The purpose of the discipline: the Study of
KYPBUIBIMBIHBIH OUOJIO-THSITBIK epeKILICTIKTepiH, | CTPOeHWs, NPUHIMIOB  OpraHu3aluu O kuBoTHBIX  Tuma | biological features of the structure, principles
YHBIMIACTRIPY MPUHITAIITEPIH, Keke arsamapaeie | (Chordata), osBomrommro  ormensHBIX — opranoB, cuctem | Of organization of animals type (Chordata),
OBOJTIONMSICBIH,  OMBIPTKANIBI  JKaHyaplapaslH  KyiHesdepiH | MO3BOHOYHBIX JKMBOTHBIX; (opMupoBaHue mpexactaBienuii o | the evolution of individual organs, systems of
3epTTey; OpPTYpi cOHOMUsUTBIK TorTapabiH (Pisces, Amphibia, | XxapakTepHbIX dYepTax pas3jIMUHBIX TakKCOHOMHYecKMx rpymm | vertebrates; the formation of ideas about the
Reptilia, Aves, Mammalia), osBomouuss, Ouonorusuisik | (Pisces, Amphibia, Reptilia, Aves, Mammalia), ssomonumn, | characteristics of different taxonomic groups
OPTYPJIIK >KOHE ajaM YVIOiH MaHbI3bl Typasibl TYCIHIKTEPHi | OHOJOTHYECKOM pa3sHOOOpa3vu M 3HAYEHUH IS YEJIOBEKA. (Pisces, Amphibia, Reptilia, Aves,
KaJIBINTACTBIPY. dopMupoBaHue KOMILIEKCA ocunoBHbIX | Mammalia), evolution, biological diversity
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[onHiH MiHAETTEPI:

* Herisri JKapaTbUIBICTaHy-FBUIBIMU OMOJIOT USUITBIK
YFBIMIAP/IBIH KEIICHIH KabINTacThIPY;
*  XopIsl JKoHE OMBIPTKA JKYHECIHIH HBOIOIUSACHIHBIH

MIPUHITUIITEP1 Typabl TYCIHIKTEPl OCKITY;

* Heri3ri OHONOTHSUIBIK OUTIMAL, ICKEpINIKTi, IaFIbIIapAbI
KaJIBIITACTHIPY;

OMBIPTKaHBIH HAKThl TOOBIHBIH TAaKCOHOMUSUIBIK CTaTYCHIH
aHBIKTAy JaFAbUIAPEl MEH TYCIHIKTEPiH OCKITY

€CTECTBEHHOHAYYHbBIX OMOJIOTUUECKHUX MTOHSATHH;

3akperuieHHe MpeACTaBICHUM O NPUHLIUIAX 3BOJIOLHU
OTJENIBHBIX OPTaHOB U CUCTEM XOPOBBIX U MO3BOHOYHBIX;

®opMupOBaHHE OCHOBHBIX  OWOJIOTHYECKHX  3HAHUM,
YMEHUI, HaBbIKOB;

3aKkperuieHHe TPECTaBICHUH M HABBIKOB OIPEICICHUS
TaKCOHOMHYECKOTO cTaryca KOHKPETHOH TPYIIIBI
MIO3BOHOYHBIX.

and significance for humans.

Discipline objectives:

* Formation of a complex of basic natural
science biological concepts;

* Consolidation of ideas about the principles
of evolution of individual organs and systems
of chordates and vertebrates;

* Formation of basic biological knowledge,
skills;

3akpen consolidation of ideas and skills to
determine the taxonomic status of a particular
group of vertebrates.

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes

KypcTtbl ¢oTTi agKTaraHHaH KelliH OiniM aaymblLiap kedeci
OKY HITHM:KeJIepiHe ue 60J1aabl

1. Herisri OMOJIOTHSIIBIK, 300JIOTHSUIBIK YFBIMIAP/Ibl MEHIEPY;
2. Xopaaneuibl (Chordata) THIIH HAKThl TAKCOHHBIH ©KIi-
JKaHyapJiap OpraHu3MJEpiHIH JaMy 3aHJbUIBIKTapbIH, celer-
caniapibIK OaiiiaHbICTapbIH TYCIHIIPY;

3. OCBI IOHHIH TEOPHSUIBIK JKOHE MPAKTHKAJIBIK MaTepUaliapblH
KYHeley  MoceleNlepiH  Iemry  OapbICBIHIA — KOJAAHY.BI
JIEMOHCTpanusay;

4. Xopna (Chordata) TumiHIH Ke€Ke KJIacTapblHA >KATaThIH
KBICKAIlla CHITATTaMaHbl TYKBIPEIM/IAY;

5. Ocol THmTEri Xeke TONTap (CHIHBINTAp) SBONIONUSCHIHBIH
Heri3ri OarbITTaphl TYPANIbl TYCIHIKTEPAl KAJIBINTACTHIPY;

6. IlpaktukamblKk TamncelpMmaiapabl  opbiHAay, AKT-HbI
maiimamany  kesigme okoOamay, 3epTTey  JKYMBICTaphIH
YHBIMIIACTHIPY;

7. Ocbl OmoNOTHSI canachl asChlHAA 3E€PTXaHANbBIK, JaabIK
3epTTeyJep KYPri3yaiH KapamnaibiM JaFapUIapbiHa ue 00y,

8. JKaparbuibicTaHy FBUIBIMIAPBIHBIH OCHI  CaJIaChIH/AFbI
FBUIBIMH OHMOJIOTHSIIIBIK 3€PTTEYNEpiH Ka3ipri mpobiemManapsl
MEH HOTHIKeJIepi MaceleNiepiH TAJIKbIIAY XKHE JUCITyTalusuIay.

IMocse ycnenHoro 3aBepiieHusi Kypca odydaiomuecst 0yayr

1. ONepUPOBAThH OCHOBHBIMH OMOJIOTHYECKUMH,
300JIOTHYECKUMH [TOHITUSIMH,

2. 0OBSICHATH MPUYHUHHO-CJICICTBCHHBIC CBsI3H,
3aKOHOMEPHOCTH  Pa3BUTHSl  JKUBOTHBIX  OPraHM3MOB  —
MpEeJCTaBUTENICli KOHKPETHOIO TAaKCOHA THMA XOPIOBBIC
(Chordata);

3. JIeMOHCTpUpOBAaTh  MPUMEHEHHE  TEOPETHYECKOro  H

MPaKTUYECKOTO MaTephaiia JaHHOM IWCHUILUIMHBI B IIpoIecce
pemeHus mpoodIeM CUCTEMATHK;

4. ®opMyTUpPOBATh KPATKYIO XapaKTePUCTUKY, OTHOCSIIYIOCS K
OTIeNBHBIM KiTaccaM Tuna xopaosbie (Chordata);

5. dopMmynmupoBaTh  MpeACTaBIeHHs 00  OCHOBHBIX
HAIpPAaBJICHUSIX SBOJIOIMHU OTIENBHBIX IPYIIl (KJIaCCOB) JAHHOTO
THUIIA;

6. OpraHu3oBBIBATh MPOEKTHYIO, HCCIEAOBATEIBCKYI0 PaboTy
IIPY BBIIIOJIHEHUY NPAaKTUYEeCKUX 3a1aHui, ucnons3ysa UKT;

7. OO6namaTe DIEMEHTAapHBIMH  HAaBBIKAMH  IIPOBEACHUS
nabopaTOPHBIX, TMOJIEBBIX HCCIIEIOBAaHUN B Mpeienax IaHHOM
00JacTH OUOJTIOTHYECKUX 3HAHMIA;

8. OOcyXnaTh M JUCKYTHPOBaTh 10 BOIPOCAM COBPEMEHHBIX
npobysieM M Pe3yabTaTOB  HAYYHBIX  OMOJIOTMYECKHX
UCCIIEJOBaHNH B JaHHOM 00J1aCTH €CTECTBEHHBIX HaYK.

After successful completion of the course,
students will

1. operate with basic biological, zoological
concepts;

2. explain cause-effect relationships, patterns
of development of animal organisms -
representatives of a particular taxon of
Chordata type (Chordata);

3. demonstrate application of theoretical and
practical material of this discipline in the
process of solving systematics problems;

4. To formulate a short characteristic related
to individual classes of Chordata type;

5. To formulate ideas about the main
directions of evolution of individual groups
(classes) of this type;

6. Organise project, research work while
performing practical tasks using ICT;

7. Have elementary skills of laboratory, field
research within the given area of biological
knowledge;

8. Discuss and debate contemporary issues
and results of scientific biological research
within the field of natural sciences.
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

OMBIpTKackI31ap 3000THACH. JKaHyapiapabIH Keke
JIAMYBIHBIH OMOJIOTHSICHI

300510ru10eCcI03BOHOYHBIX.
Bbrosorust HHANBUYaIbHOTO PA3BUTHSI dKHBOTHBIX

Zoology of Invertebrates. Biology of
Individual Development of Animals

Kypcmuinkvickawa

mazmynst / Kpamrkoe cooepicanue kypca/ Course summary

OMBIPTKATBUIAPIBIHKYPBUTBIMBIMEHONOSPTY pITiTiricanacsiHiat
UTIMKYHECIHKOHCTTAWbIM Ay Fa 1A bl HIBIF BIHKAJIBII TACTHIPATBI.
XKanyapraponeMiHiHaTyaHTYPILTICHY YHKITHOHAIIBITY TACTHIK
peTiHze3epTTeyKY3ereachpbliaibl.

IpiTakCOHOMUSIIBIKTOTITAP ABIHTAKCOHOMHUACHIMEH(D HIIOT CHUSIC
BIHYKOHCHET13TITHIITEPIiH, COHaM-
aKoJIapFa)KaTaTEIHCHIHBINTAPIBIHCUIIATTAMATIAPBIHTATJAHOTHIP
BITI,
YKaHyapIIapoJIeMiHiHIBOIOIICHIHBIHKE3SH LTI HKOPCETETIHXK
aHyapJapIbIHKYPhUIBIMIBIKYABIMBIICHT CHICpIHIHCHITATTaMAaJIa
pBIH3EpAEeyre0arbI TTaIFaHFbUTbIMIDKaOAbIKTapMeHAK T -
HBIMA1a7TaHAO TRIPHIII,

OMBIPTKAJIBUIAP ABIHKYPBUIBICBIMEHONOQPTY PILTIT I HOMOIOT UL
BIK3KCIIEPHMEHT,

3epTXaHaJIbIKKOHE TANIANIBIK3ePTTeYIePEH 3111,
[TorMeKTenTeOnONOTHHBIHTHICTIOOMIMIHOPIKAPAHOKBITYYIIIi H

OiTiMHETI31HYCBIHABI

<DopMI/IpyeT CUCTEMY 3HAaHUI U TOTOBHOCTH K CYXKICHUSIM B

o0Onactd  CTpoeHHs ©  Ouopa3zHOOOpa3wss TO3BOHOYHEIX.
OcCymIeCTBISIETCST U3YYEHHE MHOr000pa3usi KHBOTHOTO MHUpa
Kak (HYHKIIMOHATBHOMN LIEJIOCTHOCTH. Bxutrouenst

OMONOTHYECKNH OIKCIIEPUMEHT, JTa0OpaTOpHBIE M  MOJIEBBIC
WCCIIEJIOBaHNS CTPOCHUS M OHOpa3HOOOpa3usi MO3BOHOYHBIX C
WCTIONB30BaHUEM  HayyHoro  oOopymoBanus u  UKT,
HalleJICHHblE  HAa  M3Yy4YCHHE  XapaKTepUCTUK  ypOBHEH
CTPYKTYPHOM OpraHW3alliM >KMBOTHBIX, KOTOPBIE OTPaXKalOT
9TalHOCTh  JBOJIIOLIMM  JKMBOTHOIO MHpa C  aHAIH30M
CHCTEMAaTHKH M (DUIOTEHUH KPYITHBIX TAKCOHOMUYECKUX TPYIII
U XapaKTepPUCTUK OCHOBHBIX THIIOB, a TAaK)Ke€ OTHOCAIIMXCS K
HUM KiaccoB. Jlucrumanaa ¢opmupyer 0asy 3HAHHHA IS
JAIBHEHMIIIETO TpEenoJaBaHUs B IIKOJE  COOTBETCTBYIOIIETO
paznena OMOJOTHH

Forms a system of knowledge and willingness
to judge the structure and biodiversity of
vertebrates. The study of vertebrate diversity
as a functional whole is carried out. Biological
experiment, laboratory and field studies on
vertebrate structure and biodiversity using
scientific equipment and ICT are included,
aimed at studying the characteristics of levels
of structural organization of animals that
reflect the stage of animal evolution with
analysis of systematics and phylogeny of
major taxonomic groups and characteristics of
major types, as well as classes related to them.
The discipline forms the knowledge base for
further teaching of the relevant section of
biology at school

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

KazakcranHblH buopecypcrapst

| Buopecypcrr Kazaxcrana

| Bioresources of Kazakhstan

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwvy/ Coursefeatures

3epTxaHabIK XKOHE MPAKTHKAIBIK cabaKTap apHaubl
3epTXaHajiap/ia XXyprisiiesi.

JlaGopaTopHBIE ¥ TPAKTUYECKHE 3aHATHS IPOBOMAATCS B
creryrabopaTopusix.

Laboratory and practical classes are held in
special laboratories.

bazoaphama rcemexwici / Pykoeooumens npozpammet/ Programmeman

ager

Kyo0ees Mapar CanadexoBuy,
ara OKBITYIIbI

Bopoayanna Oabra BukropoBHa,
KaHIUAAT OMOJIOTUYECKUX HAYK, aCCOIMUPOBAHHBIN TIpodeccop

Borodulina Olga Viktorovna, Ph. D.,
associate Professor
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T'enemuxall'enemuxalGenetics

OKy maxcamut / Yueonaa yenv/ Purpose

TCHETHKaHBIH op TYpil OeiliMaepiHiH Ka3ipri JKeTiCTIKTEepiHiH
HETi31H/Ie TYKBIM KyaJlayIIbIIbIK )KOHE ©3TeprillTiK 3aH/IbUIBIKTaphI
Typajbl OKYHeleHAIpiIreH OuTiMAlI KaJbIITacThIpy, CEJIEKLUs
HETi3AepiH,  TeHETHKAJbIK  WH)XXEHEPHSHBI,  MOJIEKYJIaJbIK-
TCHETHKAJIBIK TAJIIay 9IiCTePiH YHpEHY.

Ilenetrka Kypcbl JKanmel koHe KOJJaHOABl MarblHara ue:
KONTEreH CypakTapla oJeMHIH Ka3ipri TaOWFH-FBUIBIMH CypeTi
TypaJibl JYpPBIC TYCIHIK KaJbINTACTBIPYFa BIKHAJ €TETIH MaTepual
6ap.

Kypc crTyneHTTepAiH  KIACCHKANBIK TEHETHKa  HEri3JepiH,
MOJICKYJIAJIBIK TCHETUKA, OMOTCXHOJIOTHS, TCHIIK HHKXCHEPHS
OOlbIHIIA  Ka3ipri  3aMaHFbl ~ MOJIMETTEPAI  MEHIepyiHe

OarpITTajFaH; OChl IOH OOWBIHINA albIHFaH OiTiM  OHOJIOTHS,
MEMIIMHA, CEJCKIIHS, JBOJIIONUS TEOPHSICHIHIAFbI TCHETHKAHBIH
POJIiH TyCiHYTe BIKIAJ €TYi THIC.

dbopMupOBaHHE  CHCTEMATH3MPOBAHHBIX  3HAHUH O
3aKOHOMEPHOCTSIX HACJIEJCTBEHHOCTH M HM3MEHUHUBOCTH
Ha 0aze COBpEMEHHBIX JOCTHXKECHHHA  Pa3lInYHBIX
paslieNioB  TEHETHUKH, H3YYEHHE OCHOB  CEJEKLHUH,
TeHETUYECKON WHXXEHEPUU, METOJOB MOJIEKYJISIPHO-
TEHETHYECKOTO aHAJIN3a.

Kypc renetnku mmeer Takxke obOmeoOpa3zoBaTenbHOE U

NPUKJIAJTHOE 3HAYCHHE: MHOTHE BOIPOCH COJEpIKAT
Mmarepuai, CHOCOOCTBYIOINI (hopMHpPOBaHUIO
NPaBWJIBHOTO  TPEACTABICHHUS O  COBPEMEHHOH

€CTECTBEHHOHAYYHOU KapTUHE MUpa.

Kypc opueHTHpoBaH Ha OCBOEHHE CTYACHTaMHU OCHOB
KJIaCCUUECKOM TE€HETHKH, COBPEMEHHBIX JaHHBIX IIO
MOJICKYJISIPHON TEHeTHWKe, OWOTEeXHOJIOTUH, TEeHHOH
WH)XEHEpPUHU; 3HAHUA, T[OJy4YEeHHblE [0 JaHHOMY
MpeaMeTy, JOJKHBI cocOOCTBOBATh MOHUMAHUIO POJIH
TCHETUKH B Pa3BUTHUH OWOJOTHH, METUIMHEL, CEICKIINH,
TEOPUH IBOJIIOLIUH.

the formation of systematic knowledge about the laws
of heredity and variability on the basis of modern
achievements of various branches of genetics, the study
of the basics of breeding, genetic engineering, methods
of molecular genetic analysis.

The course of genetics is also of General and applied
importance: many questions contain material that
contributes to the formation of a correct idea of the
modern natural science picture of the world.

The course is aimed at mastering the basics of classical
genetics, modern data on molecular genetics,
biotechnology, genetic engineering; the knowledge
gained on this subject should contribute to the
understanding of the role of genetics in the
development of biology, medicine, breeding, theory of
evolution.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

KypcTbl ¢oTTi asikTaFaHHaH KeiiiH 0i1iM anymbliap Kejeci oky
HOTHU:KeJIepiHe ue 60J1a/Ibl

1-reHeTHKA callaChIHIAFBI Ka3ipri 3aMaHFbl 3¢PTTEY 9ICTEPiH Oy,
2-OnoMenunyHaNa, aybul LIApyallbUIBIFBIHIA, TAOUFATTHI KOpFay
callachlHJa  Kasipri ~ 3amMaHfbl ~ TEHETHKa  JKETICTIKTepiH
naijanany bIH HETi3ri OaFbITTapbl MEH MepPCIeKTHBAIAPHIH OLTy.
3-TeHeTHKaHBIH Iprelii HeTi3[epiH, Ka3ipri 3aMaHfbl KeTICTIKTepal,
['eHeTHKAaHBIH JaMy Mocelelepi MEH YpAICTepiH, OHBIH Oacka
FBUIBIM/IAPMEH ©3apa OailIaHbIChIH TYCIHIIpe Oiy;
4-optypai Typaeri ['eHeTHKaNbIK ecenTepai menre oiry;
5-reHeTHKAIBIK MIPOLIECTEPIIH, MOHIH JKOHE
MeXaHU3MAEPiH TYCiHmipe Oimy;

6-caHaBIK OCITLICpi OJIIIey HOTHIKEICPIH CTAaTUKAJIBIK OHICYI
Kyprize 6iny;

7 -TCGHCTHKAHBIH HETI3Ti  OMICTEpiH
npenaparTapsl AaibIHIay, oJlapAbl Taliay).

oJIapibIH

MeHrepy  (yakpITIIa

ITocie ycnenrHoro 3aBepuieHusi Kypca 00ydJarimecst
oynyT

13HaTh COBPEMEHHBIE METOJbI UCCIICAOBAHMS B 0071aCTH
TE€HETHKH;

2 3HATh OCHOBHBIC HANPABICHUS W MEPCICKTHBHI
WCIIOJIB30BaHUsI JJOCTIDKCHHUI COBPEMEHHOW TEHETHKH B
OMOMeUINHE, CeTBCKOM XO3SHCTBE, B O0JIACTH OXpPaHBI
TIPUPOIBL.

300bscHATh (QYHIAMCHTAIBHBIE OCHOBBI T'€HCTHKH,
COBPEMCHHBIC TOCTH)KCHUS, NPOOJIEMbl M TCHIACHIIUU
pa3BUTHS TCHETUKH, €€ B3aUMOCBS3b C JAPYTHMH
HayKaMH,

4 pemiaTh FeHETHYCCKUE 331a4U PA3HBIX TUIIOB;

5 OOBACHATH CYTh TEHETHYECKHX TMPOIECCOB M WX
MEXaHU3MBI,

6 TpPOBOJIUTH CTATUYECKYID OOpabOTKy pe3yJIbTaToOB

After successful completion of the course, students
will

1 know modern research methods in genetics;

2 know the main directions and perspectives of use of

modern genetics achievements in biomedicine,
agriculture, nature protection.
3 explain fundamentals of genetics, modern

achievements, problems and trends of genetics
development, its interrelation with other sciences;

4 solve genetic tasks of different types;

5 explain the essence of genetic processes and their
mechanisms;

6 carry out static processing of quantitative traits
measurement results;

7 master basic methods of genetics (prepare temporary
preparations, analyze them).
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8 — reHeTHMKaHBIH Ka3ipri KETICTIKTepi JKOHE OHBI KOJJaHOAIbI
naiiianany Typalbl aKIapaTThl CBIH TYPFBICEIHAH Taliai Oiy;

N3MEPEHUs KOJIMYECTBEHHBIX IPH3HAKOB;
7BnageTh OCHOBHBIMH METOJIAMH T€HETHKH (TOTOBHTH
BpPEMEHHBIE MTperaparkl, aHaIN3UPOBATh HX).
8xpuTHIECKH aHATM3UPOBaTh  HH(MOPMAIIHIO 0
COBPEMEHHBIX JOCTHKCHHAX T'¢HETHKHU U €€ IIPHKIaTHOM
HCIIOJIb30BAaHNM;aHATIN3UPOBATh HH(pOPMaLHUIO 0
COBPEMEHHBIX JOCTHKCHHAX TeHETHKHU M €€ IPHKIaTHOM
UCIIOJIb30BaHUHL.

8 critically analyse information about modern advances
in genetics and its applications; analyse information
about modern advances in genetics and its applications.

Ilpepe

xeusummepi / Ilpepexeusumet / Prerequisites

JanyapnapablH Keke IaMyblHbIH Ouosoruschl. Llutonorus xoHe
TUCTOJIOTUS

buomnorus WHAUBUAYAJTBHOTO pa3dBUTUA  KUBOTHBLIX.
HI/ITOJ'IOFI/IH W THCTOJIOTUA

Biology of Individual Development of Animals.
Cytology and Histology

Kypcmuiykvickawa

masmynsl / Kpamrkoe codepicanue kypca/ Cours

esummary

[ToHreHeTUKAHBIHKA31PTiXKaF Al bIMEHT e HE THKAHBIHFbLIIBIMPETIH/IE
JIAaMyTIEPCIIEKTHBAIAPbIHKAMTHU/IBI,
OenrinepAiHTYKbIMKYyajlaybIHBIHHET 13T e HeTHKAJIBIKTYCIHIKTepiMe
H3aHIBUIBIKTAPbIHAIIAIBI,
TCHETHKAJIBIKTAJ Iy IbIHHET13IePIH3ePTTEH 1,
TCHETHKAJIBIKMACEICICP A ICIITY IeAaF AbLIAPIbIKATBIITACTHIPA B
Kypcrazeprreynep, FeUTBIMIDKAO IbIKTapMEeHAKT,
BUPTYaIABIMO/ICIIBACYKOHEO0DKAYKOIAaHbIIaAbl. [[oH MeKTenTe
OHMOIIOTUSHBIH THICTI 06TIMIH OKBITYIBIH HETI31H KYPaiIbl.

JlucnuiuimHa ~ OCBENIaeT  COBPEMEHHOE  COCTOSHHE
TEHETHKH M IICPCIEKTUBBl Pa3BUTHSI TCHETHKH Kak
HayKH, paCKpbhIBaeT OCHOBHBIE T'€HETHUCCKUE MOHATHUS U
3aKOHOMEPHOCTH HACJEIOBaHUS TPU3HAKOB, H3y4aeT
OCHOBBI T€HETHYECKOTO aHalu3a, (POPMHUPYET HABBIKH B

pelmeHnH TeHeTHYeckux 3amad.  Kypc  comepur
UCCJIEJIOBaHUS, MCIONb3yeT HayuyHOe 00OpyIOBaHHE U
UKT, BUPTYaJIbHOE MOJEIUPOBAHUE u

nporHo3uposanue. Jucnuminia GopMUpyeT OCHOBY AJIs
TPE/ICTOSIIETO TIpenoAaBaHus B IIKOJIe
COOTBETCTBYIOIIETO pa3/iesa OHOIOTHH.

The discipline covers the current state of genetics and
prospects of development of genetics as a science,
reveals basic genetic concepts and patterns of
inheritance of traits, studies the basics of genetic
analysis, develops skills in solving genetic problems.
The course contains research, uses scientific equipment
and ICT, virtual modelling and forecasting. The
discipline forms the basis for the forthcoming teaching
of the relevant section of biology at school.

Hocmpexsusummepi / Ilocmpexsuszumot/ Postrequisites

Anam xaHe kanyapiap Gpu3noaorusicel OCiMaiKTany
Kazaxcraunusyg bruopecypcrapst

Ddusnonorus yenoBeka U )KMBOTHLIX. boTaHuka.
buopecypcnr Kazaxcrana

Human and Animals Physiology. Botany
Bioresources of Kazakhstan

Ilonnin epexwenikmepi / Ocovennocmu oucyunaunsy/ Coursefe

atures

3epTxaHalIbIK )KoHE MPAKTHKAJIBIK cabakTap apHaibI
3epTXaHajiap/ia Xyprisiiesi.

JlabopaTopHbIle ¥ NPaKTHYECKUE 3aHATHUSI IPOBOJSTCS B
creryabopaTopusix.

Laboratory and practical classes are held in special
laboratories.

bazoaprama scemexwici / Pykoeooumens npocpammer/ Programmemanager

Ko:xmyxameroBa AsaH CyJTaHOBHA,
ara OKBITYIIIBI, )KapaThUIBICTaHy FHUIBIMIAPBIHBIH MarucTpi

Ko:xxmyxameroBa A CyJTaHOBHA,
cTaplUuil MpenoaBareib, MarucTp €CTECTBEHHBIX HAyK

Kozhmukhametova Ayan Sultanovna,
senior lecturer, master of science
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Mymaczenes scane Kopuiazan opma/Mymazenes u okpyscarwouwian cpeoa/Mutagenesis and the Environment

Oky maxcamul / Yueonas yenv/ Purpose

[ToHHIH MakcaThl: - TEHETHMKaHbIH op Typii OemimuepiHiH
Kazipri JKeTICTIKTEPiHiH HETi3iHAe TYKbIM KyallayIIbLIbIK JKOHE
©3TepPrillTiK 3aHIBUIBIKTAPBI TYPAJbl KYHEeICHIIpUIreH OLTiMI
KaJIBINTacThIPY, CeNeKINs HETI3/epiH, TeHETHKaJIbIK
WH)KEHEPUSHBI, MOJICKYJIalbIK-TeHETHKANIBIK Tajllay oAIiCTEepiH
yipeHny.

I'enetnka kypcol JKammel XoHE KOJZaHOANbl MarblHara He:
KONTEreH CypaKTapAa dJIEMHIH Ka3ipri TaOMFU-FBUIBIMU CYpeTi
Typaibl JypbiC TYCIHIK KaJbIITACTBIPYFa BIKHAT ETETIH
MaTepuan oap.

Kypc crymeHTTepaiH KiIacCUKaJbIK TCHETHKA HEri3AepiH,
MOJICKYJIAJIBIK T€HETHKA, OWOTEXHOJIOTHS, TeHIIK HHKEHEPUs

OoifplHIIa  Ka3ipri 3aMaHFbBl  MAJIMETTEpAl  MEHrepyiHe
OarpITTajFaH; OCHI IIOH OOMBIHINA ajbIHFAH OiTIM OHOIIOTHS,
MEUITNHA, CEJIeKITHS, SBOJTIOTIHS TEOPUSICHIH/IAFbI

TeHETHKaHbBIH POJIiH TYCIHYTe bIKIAJ €Tyl THiC.

Llens JUCIUTITHHBI: ¢dopmupoBanue
CHCTEMaTH3UPOBAaHHBIX 3HAaHMH O 3aKOHOMEPHOCTSIX
MyTareHe3a H CBsI3H C BIMSHUEM OKpYIKaloIIeH cpezbl
Kypc wumeer Taxxe oOmeoOpa3oBaTensHoe U
NPUKJIAJHOE 3HAauYeHHE: MHOTHE BOIPOCHI COAEpKaT
Mmarepuar, CHOCOOCTBYIOMINI (hopMHPOBaHUIO
NPaBWJIBHOTO  TPEACTABICHUS O  COBPEMEHHOM
€CTEeCTBEHHOHAYYHOH KapTHHE MHpA.

Kypc opueHTHpoBaH Ha OCBOGHHE CTYyICHTaMH
COBPEMEHHBIX JAHHBIX T10 MPOIIECCaM MyTareHesa.

The purpose of the discipline: - the formation of
systematic knowledge about the laws of heredity and
variability on the basis of modern achievements of
various branches of genetics, the study of the basics of
breeding, genetic engineering, methods of molecular
genetic analysis.

The course of genetics is also of General and applied
importance: many questions contain material that
contributes to the formation of a correct idea of the
modern natural science picture of the world.

The course is aimed at mastering the basics of classical
genetics, modern data on molecular genetics,
biotechnology, genetic engineering; the knowledge
gained on this subject should contribute to the
understanding of the role of genetics in the development
of biology, medicine, breeding, theory of evolution.

Oxbvimy namuceci / Pezynomamul ooyuenusn / Learning outcomes

Kypersbl ¢oTTi agkTaraHHaH keilin 6inimM agymbsuiap keseci
OKY HOTH:KeJIepiHe ue 60J1a/bl

1-reHeTuka canachlHAAFbl Ka3ipri 3aMaHFbl 3epTTey SJiCTepiH
oiny;

2-0MoMenuIMHAa, aybUl IapyallbUIbIFbIHIA, TaOUFATTHI
KOpFay callachlHIa Ka3ipri 3aMaHFbl TCHETHKA JXCTICTIKTEPiH
maiiiaanyIblH HETi3ri OaFrbITTaphl MEH IEpCHeKTHBAIAPHIH

Oimy.
3-TeHETWKAaHBIH  ipredi  Heri3gepiH,  Kasipri  3aMaHFbl
KeTicTiktepai, [eHeTnkaHbIH  jamMy  Mocerenepi  MeH

YpIicTepiH, OHBIH 0acka FHUIBIMIApMEH ©3apa OaiIaHBICHH
TyciHgipe Oimy;
4-optypai Typaeri ['eHeTHKaNbIK ecenTepai menre 6iry;

5-TeHETHKAIBIK  TPOIECTePAIH  MOHIH  JKOHE  OJapJIbIH
MeXaHU3MAEPiH TYCiHmipe Oimy;
6-caHaplKk Oenrijepal  OJIIey HOTHIKEIEPIH CTaTHKAIBIK

eHJIeYyl XKYprize Oiny;

7 -—TeHeTHWKaHBIH HEri3ri oaicTepiH MeHrepy (yakbITIia

Mocae YCIEeIIHOr 0
o0yyarommuecst OyayT

1 3HaTh COBPEMEHHBIC METOJbI
00J1aCTH TEHETHKH;

2 3HaTh OCHOBHBIC HAIPABICHHUS U TEPCICKTHUBBI
HCIIOJIB30BaHUs JOCTIKCHHH COBPEMEHHON T€HETHKH
B OHWOMEIUIMHE, CENbCKOM XO3SHCTBE, B O00JACTH
OXpPaHBI IPUPOJIEI.

3 00BsACHATH (PyHIAMCHTAIBHBIC OCHOBBI TCHETHKH,
COBpPEMCHHBIC JIOCTHIKCHHUS, MPOOIEMBI U TEHACHINH
pa3BUTHS TEHETHKH, €€ B3aMMOCBSI3b C JPYTHMHU
HayKaMH,

4 pemaTh FeHETHYCCKUE 331a4U PA3HBIX TUIIOB;

5 OOBACHATH CyTh TE€HETHYECKHX IPOIECCOB U HX
MEXaHHU3MBI,

6 TPOBOMUTH CTATUYECKYI0 OOpabOTKY pEe3yJbTaToB
MU3MEPEHUS KOJIMYCCTBEHHBIX IIPU3HAKOB;

7BNageTh OCHOBHBIMH METOJAMH I€HETHKH (FOTOBUTH

3aBepUIEHHUs Kypca

HUCCJIICAOBAHUA B

After successful completion of the course, trainees
will

1 know modern research methods in genetics;

2 know the main directions and perspectives of use of

modern  genetics achievements in  biomedicine,
agriculture, nature protection.

3 explain fundamentals of genetics, modern
achievements, problems and trends of genetics

development, its interrelation with other sciences;

4 solve genetic tasks of different types;

5 explain the essence of genetic processes and their
mechanisms;

6 carry out static processing of quantitative traits
measurement results;

7 master basic methods of genetics (prepare temporary
preparations, analyze them).

8 critically analyse information about modern advances
in genetics and its applications; analyse information
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mpenapaTTapabl JaibIHAaY, oJlap bl TajInay).
8 — reHeTHKAaHBIH Ka3ipri )KETiCTIKTEpi KOHE OHBI KOJAaHOAIBI
naiiianany Typalbl aKIapaTThl CBIH TYPFBICBIHAH Taliai OiTy;

BPEMCHHBIC MTPEIapaThbl, aHAJIU3UPOBATH I/IX).

8 KPUTHYCCKHU  aHAJIU3UPOBATH I/IH(i)OpMaIII/IIO (6]
COBPCMCHHBIX JOCTUKCHUAX TCHCTHKH u et
TMIPUKIIaTHOM HCIIOJIB30BaHUN;aHAJIM3UPOBATH

I/IHCI)OpMaI_II/IIO 0 COBPEMEHHBIX NOCTMKECHUAX I'CHETUKH
ueé TMPUKJIaTHOM MCIIOJIB30BaAHUH.

about modern advances in genetics and its applications.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

KanyapnapaplH jkeke JamMybIHBIH Ouonoruscel. lluronorus
JKOHE TMCTOJIOTHSI

Buonorust WMHAMBUIYadbHOTO PAa3BUTHS >KUBOTHBIX.
ITuTonorus u rucTosiorus (Ha aHTITUICKOM SI3bIKE)

Biology of Individual Development of Animals.
Cytology and Histology

Kypcmuvingvickauwa mazmynot / Kpamkoe codepicanue kypca/ Coursesummary

CTyIeHTINTOT €HETUKAIBIKMOHUTOPHHT 9 IICTEPIHUTEPYKIHEKO
JTaHyapKBUIBITCO PHSIIBIKO1TIMMEHITPaK THKATBIKKBI3METTiO1piK
TipyreMyMKiHAiKOepeTiHMyTareHe30eHKOpIIaFaHOPTaapachIHA
arpI0aiIaHBIC TRIOPHATYCANIACHIHIAI premiOiiMrene00maIsl.
KopiaraHopTaHbIHIaCTaHYBIH3EPTTEYKYHECIHACTIINTOI €HETH
KaJILIKMOHHUTOPHUHI TIHOPHBITY PaJIbI NI IIKO3KapacTap ABITYK
bIpbIMJIaliaajbl.

AlaMopTachIHaMyTareH 1iKKOChUIbICTapIbIHTAP ATy BIMEH/INHA
MUKACHIOOWBIHIAFBUTBIMUKAO TBIKTapMeHAKT -
HBIKOJIIAHAOTHIPBII3EPTTEYIICPIKYPri3e .
KopIuaraHopTradakTopiaaps,

MOy AU HBIT€HE THKATBIKOAKBIIIAyKasKeT;
MyTareHIiKOeICeH 1T KaJaMKOIIaHATEIHOPTY PIi(PU3UKATBIKKSD
HEXMMUSUIBIKAT €HTTEPTreToH. CTyIeHTTepXUMUSIIBIK,
OHMOIIOTUSITBIKOOBEKTINIep A LI TOTCHE THKATBIK K a¥F TaiFaTa a1
B,  FBUIBIMHOArabepenikoHeaN bIH-aTyapaJapblHYChIHA B
[ToHHIEHMAa3MYHBIMYFaTIiMHIHOTaHOP1OKBITY (P YHKIMSICEIHBIHTAH
BIMIBIKHET13100JI6IIITA0BITA B

Myrtaresnep  —

CTyI[eHT OBJIaZICET (l)yHZ[aMeHTaJ'ILHLIMI/I 3HAaHUSAMU B
obnactu YCTAaHOBJICHUA CBA3H MyTarcHesa u
Opr)KaIOH.[eﬁ Cpeabl, YTO MHNO3BOJUT HHTCITPHUPOBATH
TCOPECTUYCCKHUC 3HAHUA U MMPAKTUICCKYIO NCATCIIbHOCTD

qpe3 OCBOGHHE U IIpUMEHEHNE METOJIOB
IUTOT€HETHYECKOTO MOHHUTOPHHTA. CmMmoxer
(hopMyIHpOBATh [TOKa3aTEIbHBIE CYXACHUS O MECTe
IUTOT€HETHYECKOTO ~ MOHHMTOPHMHTAa B  CHCTEME
HCCIICIOBaHMUS 3arpsA3HEHHUS OKpPYXKAIOIIEeH Cpeabl.
IIpoBemer  wmWccienoBaHMsA,  HUCIOJB3YS — HAy4dHOE

obopynoBanue u KT, Ha mpenMeT pacmpocTpaHEeHUs
W TUHAMHUKH MYTareHHBIX COCJMHEHNUH B OKPY’Karomen

cpene dYenmoBeKa. YCTaHOBUT, YTO: MYTareHel —
(akTOpel  OKpYXKalOMIeW  Cpelpl;  TeHETHYECKH
MOHUTOPHHT TIOMYJSIIIMA HEOOXOIUM; MyTarcHHas
aKTUBHOCTh  XapakTepHAa I Pa3HOOOpa3HBIX
(HU3MUECKHX W XUMHUYECKHX areHTOB HCIOJb3YEMBIX
YEJIOBEKOM. Obyuatonecs AHATTU3UPYIOT
XUMUYECKHe, OMoJIOTHYECKHe OOBEKTHl Ha MPEAMET
IIUTOTEHETHYECKOTO  COCTOSIHHS, JIAlOT  HAyYHYIO
OIICHKY M  TpemjaraloT Mepbl  MpOodHIaKTHKH.

CopepxkaHue IUCHMIUIMHBI SIBIAETCS KOTHUTHBHOM
OCHOBOW JuIsi jajbHeimied oOydwaromeld (QyHKIUH
nejarora

The student will acquire a fundamental knowledge of the
mutagenesis-environment relationship, which will enable
the integration of theoretical knowledge and practical
activities by mastering and applying cytogenetic
monitoring methods. Will be able to formulate evidence-
based judgements on the place of cytogenetic monitoring
in the environmental pollution research system.
Investigate, using scientific equipment and ICT, the
distribution and dynamics of mutagenic compounds in
the human environment. Establish that: mutagens are
environmental factors; genetic monitoring of populations
is necessary; mutagenic activity is characteristic of a
variety of physical and chemical agents used by humans.
The students will analyse chemical, biological objects for
cytogenetic state, give a scientific assessment and
propose preventive measures. The content of the
discipline is the cognitive basis for the further teaching
function of the teacher

Ilocmpexsusummepi / Ilocmpexeuzumot/ Postrequisites

Anam xoHe kaHyapiap GpU3noIoTHACKH OCIMIIKTaHy
Kazaxcranubsig buopecypcrapsi

dusnonorus yenoBeka M JKUBOTHBIX. boTaHmKka.
buopecypcsr Kazaxcrana

Human and Animals Physiology. Botany
Bioresources of Kazakhstan
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ITonnin epexwenikmepi / Ocobennocmu oucyuniiunst/ Course features

3epTxaHaBIK KOHE MPAKTHKAIBIK cadaKTap apHaubl
3epTXaHajapaa XKypriziigemni.

JlaGopaTopHble ¥ MPAKTUISCKHE 3aHATHS IPOBOASATCS B
cnemabopaTopusx.

Laboratory and practical classes are held in special
laboratories.

bazoaprama scemexuici / Pykosooumens npozpammul/ Programmemanager

Ko:xmyxameroBa Asan CyJTaHOBHA,
ara OKBITYIIIBL, )KapaThUIBICTAHY FHIIBIMIAPBIHBIH MarucTpi

Ko:xmyxameroBa AsaH CyJTaHOBHA,
CTapIIKi MpenoAaBaTeNb, MArUCTP €CTECTBEHHBIX HAYK

Kozhmukhametova Ayan Sultanovna,
senior lecturer, master of science

Opzanuxanvik xumusn/Opzanuueckas xumus/Organic Chemistry

Oky maxcamul / Yueonasn yenwv/ Purpose

CryneHTTepre  OpraHUKalblK  TajlayZblH
ONICTEpiHIH TEOPUSUIBIK HeETi3[epl Typasbl akmapar OepiHi3
JKOHE OJIapJbl OPraHUKAJIbIK XHMHUS CallachlHIA ©31HJIK
KYMBIC XKacayra aaibiganbi3. [Ton 6onamak Myramimaepie
OKYIIBLTAPIBI opTypmi neHreineri

OIIMMIIHATANIAPBIHEIH ~ SKCIICPUMEHTTIK ~ OeJirine
(TEOpHSITBIK MPAKTHKAJIBIK) JasipIiayabl
JKapaTblIbICTaHy
MIOH/ICPiHIH KOJI/IaHy,

MaTeMaTI/IKa.HI)IK Tajgay KOHE€ MOACIBACY, TCOPUAJIBIK

3aMaHayH

MEKTEIT
Kociou
KOHE
Kocibu
Heri3ri

KaJIBIITaCThIpa/ibl. KBIBMCTTC

3aHJAbIIBIKTAPpbIH

JKOHE IKCIIEPUMEHTTIK 3ePTTEY 9ICTEPiH KOJIIaHy.

- OpraHMKaJbIK MOJEKYJAIAP/bIH KYPHUIBIMBI (XHMUSUIBIK,
ANEKTPOH/IBI, KEHICTIKTIK), 9PTYPJIi peakIusuiap TypiaepiHig
HETi3ri  3aHJBUIBIKTApbl MEH  XKYpY
KOCBUIBICTAP/IbIH HET13T1 KIIaCTaphIH aly Taciiaepi, CoHuaii-
aK OCBl TOHJII OTy Ke3iHAE JKOJIOTHs, TaOWFATThl KOpFay
KOHE TaOWFaTThl YTHIMIBI MaijanaHy Macelesepi Typalisl

MeXaHU3MJEPI,

6imim amy,

CTYACHTTEPAIH OPTaHMUKAIBIK XUMUS HET13/IepiH MEHrepyi,

- OpraHUKaJbIK KOCBUIBICTAPJBIH HEri3ri KiIacTapbl MEH
TYpJiepi Typasibl TYCIHIK KaJbINTacThIpy, COHBIMEH KaTap
OpraHWKaJblK XWUMHS TEOpUSCHl MEH OHEepKaciNTiK
OpraHMKajJblK CHHTE3JIH HETri3ri yCTaHbIMJIapbl MEH
3aMaHayH JKETICTIKTePiMEH TaHBICTHIPY..

JlaTe cTyneHTaM CBEICHUS O TEOPETHYECKHX OCHOBAX
COBPEMCHHBIX METOMOB OPraHMYECKOTO aHaJn3a W
MOATOTOBUTH MX JUIA CAaMOCTOSTENILHOI paboThl B 001acTH
opranndeckod xumuu. JucumruimHa cdopmupyer y
Oynmynux yuureneil npodecCHOHAIBHYIO (TEOPETHIECKYIO
u MPaKTUYECKYIO) MIOJITOTOBKY YYEHUKOB K
9KCIEPUMEHTAIBHON YaCTH IIKOJIBHBIX OJUMITHA PA3HOTO
YPOBHSI. Hcnonp30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX IUCLUIUIMH B MpOoQecCHOHATIBHOMN

JACATCIBHOCTH, MNPHUMCHATH MCTOJbI MAaTEMATUYCCKOTO
aHaJIms3a u MOACINPOBaHU, TCOPETUYECKOTO u
OKCIICPUMCHTAJIbHOTO UCCICAOBAHU.

-[IPUOOpPECTH 3HAHUSL 10 CTPOEHHIO (XMMHUYECKOMY,
JJIEKTPOHHOMY,  INIPOCTPAHCTBEHHOMY)  OPTaHHYECKHX
MOJIEKYJI, OCHOBHBIX 3aKOHOMEPHOCTEH M MEXaHU3MOB
NPOTEKaHMs! PA3IWYHBIX THUIIOB  PEaKLHi, CIocoOoB
MOJy4eHNsI OCHOBHBIX KJIACCOB COEOMHEHHH, a Takke
MIPEICTaBICHUS O MPOOIeMax IKOJIOTHH, OXPAHBI IPUPOIBI
u PanMoHaIHLHOTO MPHUPOAONOIH30BAHUS npu
MPOXOXKICHUN TaHHOM TUCIIHUILUIMHEL,

OCBOCHHE CTYICHTAMH OCHOB OPTaHWYECKOH XWMUH,

- (hopMupoBaHKE TpeACTaBICHUI 00 OCHOBHBIX KJIacCax H
TUNAX OPraHWYECKUX COEJUHEHUI, 3HAKOMHUTb TaKXe C
OCHOBHBIMHU MOJIOKEHUAMU u COBPEMEHHBIMU
JOCTIDKEHUSIMM B TEOPUM OPraHUMYECKOM XHUMHUU U
MPOMBIIIJIEHHOM OPraHU4eCKOM CHUHTE3€.

To give students information about the theoretical
foundations of modern methods of organic analysis and
prepare them for independent work in the field of
organic chemistry. The discipline will form future
teachers' professional (theoretical and practical) training
of students for the experimental part of school
competitions at different levels. Use the basic laws of
science in professional activities, apply the methods of
mathematical analysis and modeling, theoretical and
experimental research.
-acquire knowledge on the structure (chemical,
electronic, spatial) of organic molecules, the basic laws
and mechanisms of various types of reactions, methods
for obtaining the main classes of compounds, as well as
ideas about the problems of ecology, nature conservation
and rational nature management in this discipline,
students mastering the basics of organic chemistry,
- the formation of ideas about the main classes and types
of organic compounds, to acquaint also with the basic
provisions and modern achievements in the theory of
organic chemistry and industrial organic synthesis.
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Oxpimy namuoiceci / Pesynomamut 00yuenusn / Learning outcomes

KypeTbl coTTi asikTaraHHaH KeifiH OutiM ajgymbLiap
KeJieci 0Ky HoTHKeIepiHe He 00J1a1bI

1 OpraHukanblK XUMHUSHBIH HETI3r1 JKOHE TEOPHSUIBIK
HETi3NepiH Ouly, OHBIH FHUIBIM MEH KYHJBUIBIKTApIBbIH
XKaJIIMbl JKYHeCiHJeri OpHBI, JaMy Tapuxbl MEH Ka3ipri
KaFdalbl,  XUMHSJIBIK  OKCICPUMEHTTIH  KayIICIi3iK
TEXHHUKACHI )KOHE OPT KayIICI3Airi; iprefii XUMHUSUIIBIK 3aHAap
TypaJbl OLTiM XKylieciHe ue 00Iy;

2 XWUMHSUTBIK KYPBUIBIM TECOPHSICHIH KOJJaHy; XUMUSIIBIK
0aiyIaHBICTBIH JIEKTPOH/IBI TEOPHUSICHI, KOMIPTEK aTOMBIHBIH
opOuTanpaapelH  OyNaHAACTBIPY TEOPHSCHI, ODJIEKTPOHIIBI

acepriep;
3 M30MEpHSHBIH TYpJIEpiH, OpPraHUKaJIBIK 3aTTapJblH
HOMEHKJIATyPAaChIH, OpTaHHUKaJbIK 3aTTap.IbIH
KIKTENy1H, peaKHsIap IbiH Heri3ri MeXaHU3MAEPiH
TYCIHAIPY.

4 KOCBUIBICTAP/IBIH O KJIAChl OOMBIHINA HAKTHI MaTePHAIIIBI
Keneci cxemMa OOWBIHINIA KOPCETY: TOMOJIOTHSIIBIK KaTap,
H30MEpHs KOHE HOMEHKIATYpa; ally OJiCTepi CHIHBIITHIH
HETI3T1 OKUIIEpPiHIH ANEKTPOHABIK KYPBUIBIMBI: XUMHUSIIBIK
KAacHeTTepi, MaHBI3ABl OKUIIepl JKOHE IPAKTHUKAIBIK
MaHBI3HI.

5 OpraHukaielK XAMUS OOWBIHIIA MPAKTUKYMIBI HIEpy
HOTIDKECIHE XUMUSITBIK BIIBICTAPMEH KOHE
KaOIBIKTAPMEH YXYMBIC 1CTEY; XUMUSUIBIK PEaKTUBTEPMEH
JKYMBIC iCTey,3epTXaHaJIbIK Olepalysuiapabpl (aiay, ainay,
xpomaTtorpadusi) Ky3ere achlpy; camajblK dSJIEeMEHTTIK
Tangay JKyprizy *oHe OHBI epeKIle peaknusIap Heri3iHae
(GYHKIMOHAIBIK TOM KyPaMbIHAA aHBIKTAY; TKIpHOerep
HOTWXKENEpiH TycCiHAipy: ¢opMylasap MeH TeHIeylIep
OolibIHIIA ecenreynep KYPrizy; MPaKTUKAJIBIK
YKYMBICTap/IbIH HOTIIKEIIEPIH CayaTThl pecimMaey.

6 OKy MaTepHasbIHBIH Ma3MYHBIH TaHJAy, OKYIIbUIAPIbIH
op TYpil ic-9peKeTTepiH YHWBIMAACTHIPY YLIIH 3aMaHayd
AKT konnananpl, cabakTa xoHe cabaKTaH ThIC cabakTapaa
OKYIIBUTAPABIH ~ YKBIMIBIK, TONTHIK JKOHE JKEeKe ic-

IMocie ycnmemHoOro 3aBeplieHHsI Kypca 00y4arouiuecst
oynyT

1 3HaThKOHIENTyalbHbBIE M TEOPETHYECKUE OCHOBBI
OpPraHUYecKol XMMHH, € MECTO B O0ILIel cucreMe HayK H
LIEHHOCTEH, HUCTOPUIO  pa3BUTHA UM  COBPEMEHHOE
COCTOSIHUE, TEXHUKY 0€30IacHOCTH XUMHYECKOTO
OKCIIEPUMEHTa U TI0XKapHYI0 0e301acHOCTb; BIaJieeT
CHUCTEMOW 3HAaHWH O (QyHZaMEHTAIPHBIX XHUMHUYECKUX
3aKOHAaX;

2 TPUMEHATh TEOPUI0  XUMHYECKOTO  CTPOCHHS,
SJEKTPOHHYI0 TEOPHI0 XHMHYECKOH CBS3H, TECOPHIO
rudpuau3anu opouTaneii atoMa yriepona; SJIeKTPOHHBIC
3 deKTsr;

3KOMMEHTHPOBAaTh  BUJABI HM30MEPHUH, HOMEHKIIATYpY
OpPraHn4CeCKux BGHICCTB,KJ'IaCCI/I(I)I/IKaHI/IIO OPraHn4Y€eCKux
BCHICCTB,0CHOBHBIC MCXaHU3MbI peaKHHﬁ.

4 m3narath (PaKTUUECKH MaTepHal Mo KaXXKIOMY Kiaccy
COEIMHEHUN 10 CIEAYIOLIEH CXeMe: TOMOJIOTMYECKUH psi,

n3oMepusa nu HOMCHKJIaTypa, METOAbI NOoJIyyeHUs
JJICKTPOHHOC CTpOCHUC OCHOBHBIX HpGHCTaBHTeHCﬁ
KJacca: XUMHNYCCKUEC CBOﬁCTB, Ba)KHEHIIIIE

MIPEJCTaBUTENN U PAKTUIECKOE 3HAUCHUE.

5 B pe3yipTaTe OCBOCHUS MPAKTHKyMa I10 OPTaHUIECKOMH
XUMHHA ~ OOpamateCs C XUMHYECKOW TMOCYyIOoH U
obopynoBaHuEM; obOpamarbcs c XUMHUYIECKUMH
pEaKTUBaMH,0CYIIECTBIISATh nabopaTtopHbIe
onepanuu(meperoHka, BO3rOHKa, xpomatorpadus;
MPOBOJINTh  KAYECTBEHHBIH DJIEMCHTHBIM aHaIu3 |
0OHapYXUTh €ro B cOCTaBe (HYHKIIMOHAILHOW TPYIIBI HA
OCHOBE CITEU(UIESCKUX PEaKIUN; OOBICHATH PE3YJIbTATHI
OITBITOB: OPOBOMUTE pacyeThl 1o QopMmylam H
YpaBHEHHUSIM; rpaMOoTHO  OQOPMIIITE  PE3YJIBTATHI
MPaKTUYECKUX PaboT.

6 orOupare coaepkaHHe y4eOHOrO  MaTepuaia,
npumensier coBpemennsle WKT gna  opranusauuun
Pa3IUYHBIX BUAOB ACATECILHOCTH yJamuxcs, 3pGEeKTUBHO

After successful completion of the course, students
will

1 know the conceptual and theoretical foundations of
organic chemistry, its place in the general system of
sciences and values, history of development and current
state; safety techniques of chemical experiment and fire
safety; possess the system of knowledge of the
fundamental chemical laws;

2 apply theory of chemical structure; electronic theory of
chemical bonding, theory of hybridization of orbitals of
carbon atom; electronic effects;

3 comment on types of isomerism, nomenclature of
organic substances, classification of organic substances,
basic mechanisms of reactions.

4 to present factual material on each class of compounds
according to the following scheme: homological series,
isomerism and nomenclature; methods of obtaining the
electronic structure of the main representatives of the
class: chemical properties, most important
representatives and practical importance.

5 as a result of mastering the organic chemistry
workshop, to handle chemical utensils and equipment; to
handle chemical reagents, to carry out laboratory
operations (distillation, sublimation, chromatography; to
conduct qualitative elemental analysis and detect it in the
functional group on the basis of specific reactions; to
explain results of experiments: to make calculations
using formulas and equations; to correctly draw up
results of practical works.

6 select the content of learning material, apply modern
ICT to organise different types of student activity,
effectively combine collective, group and individual
work of students in lessons and out-of-school activities;

7 master the professional terms (chemical language) of
the speciality and use them effectively in presenting
organic chemistry teaching material;
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OpEeKeTTepiH THIM1 YHIeCTipy;

7 MaMaHJBIK OOWBIHINA KICiOM TepMHMHAEPIl (XUMUSIIBIK
TLNAl) MEHrepy, OJlapAbl OPraHUKAIBIK XWUMHS OOMBIHIIA
OKy MaTepHaJbIH Oepy Ke3iHae THIMII KOJIIaHy

coyerarb KOJUIEKTUBHYIO, IPYIIIOBYIO u
MHIMBHIYAIIbHYIO AEATECIBHOCTh y4allUuXcs Ha YpOKax W
BHEYPOYHBIX 3aHATHSAX;

7 BIIANIETh po¢eCCHOHATHHBIMHA TepPMHUHAMH
(XUMHIYECKHIl S3BIK) MO CIENHAIBHOCTH, 3(PQPEKTHBHO
INPUMEHATh MX NpH Iojade y4eOHOro MarepHayia IO
OpraHNYecKON XHUMHH;

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

OelopraHuKaIbIK XUMHUSHBIH TCOPHSUIBIK HET13/1epi

| TCOPECTUYCCKHUE OCHOBBI HeOpFaHI/I‘IeCKOﬁ XUMHHU

| theoretical basics of inorganic chemistry

Kypcmuvinkoickawa mazmynot / Kpamkoe codepycanue kypca/ Course summary

[oHnmioKyKe31HIeCTY ACHTTEPACTAOUFIIKOHECHHTE TUKAIIBIKO
praHUKaIBIK3aTTap, OJIAPIBIHKYPAMBI,
KYPBUTBIMBIMEHKACHETTEPITypaTbDKYHETiHaesIIap;
OpTraHUKAIBIKPEaKIHsIAPABIHKYPY3aHIbUTBIKTAPIHAHBIKTA
yIaFIbLIapH,
OpraHUKAIBIKCUHTE30CHTA Ay IbIKY3ereachlpyKaoIeTiKa
BINTACAIBI.
3epTTeyTeOpHITBIKOUTIMAIMPAKTHKAIBIKKBI3METIICHUHTETPa
[USUIAY IBDKY3€reachlpaibl, KypCTaXUMHUSIBIKIKCIICPUMEHT,
XUMUSUITBIKKA0 IbIKTapMeHA KT -
HBIKOJITAaHAOTHIPHIIT3ePTXaHABIKKYMBICTAPKOJITaHBLIA B,
3epTTEyIOTHKACHICBIHIOMIIaydpeKeTiIHeT131HIeKY pBIIa b,
OYJTHET13IeNTeHITIKipIePMEHTYKBIPBIMAAP ABIO LTI YT €bIKIT
aNeTeTIHYFbIMIapIIHKEH)KY HeCiHIaMBITYFaMYMKIHIIKOepe
.
[TonOonamakMyraIiMIepAiHMEKTEIITET i XUMUSIKYPCBIH/IAF bl
"Opra’uKaIbIKXUMHST"
06JIMIepIHOKBITYFaKOT HUTHBT1 TaibIH IBIF BIHKATBITITACTHIPA
ITBI

[Tpn M3y4eHUHn TUCLUIUINHBI Y CTYJICHTOB (pOPMHUPYIOTCS
CUCTEMATHUYECKHE MPEICTABIECHHSA O MNPUPOIAHBIX U
CUHTETUYECKUX OPraHMYECKUX BELIECTBAX, MX COCTaBe
CTPOGHMM W  CBOWCTBAX; HABBIKM  OIpPEIEICHUL
3aKOHOMEPHOCTH TIPOTEKAaHUS OPraHUYEeCKUX pEeaKIHi,
YMEHHS OCYIIECTBIATh OPTaHWYECKHHA CHHTE3 W aHAJIU3.
M3yueHne ocCymecTBISeT HMHTETPAMI0 TEOPETUIECKUX
3HAaHUM C [PaKTUYECKOM JeATeNbHOCTBIO, B Kypce
HCTIONB3YIOTCS XUMHYIECKHH 3KCIIEPUMEHT, JJabopaTopHBIE
paboThI C UCTIOIL30BAHUEM XMMUYECKOTO 000PYI0BaHUS U
UKT, Jloruka wu3yyeHUs CTPOUTCS HA  OCHOBE
KPUTHYECKOH  MBICIENEATENBHOCTH, UYTO  IO3BOJIET
pa3BUBAaTh Pa3BETBIICHHYIO cucreMy HOHATHIA,
CIOCOOCTBYIOIYIO  BBIPQXKEHHIO  apryMEHTHPOBAHHBIX
CYXJICHUI W ymo3akimoueHui. JucnurmuHa GopMHUpyeT
KOTHUTHBHYIO TOTOBHOCTH  OyIylIMX  y4WTeled K
MPENOJaBaHUI0 PAa3/eioB IMIKOJIBHOTO Kypca XHMUHU
«Opra"uueckast XUMH

The discipline provides students with a systematic
understanding of natural and synthetic organic
substances, their structure and properties; skills in
determining the regularity of organic reactions, the
ability to carry out organic synthesis and analysis. The
study integrates theoretical knowledge with practical
activities, the course wuses chemical experiments,
laboratory work with chemical equipment and ICT. The
discipline forms cognitive readiness of future teachers to
teach the sections of the school course of chemistry
"Organic Chemistry".

Iloc

mpexeusummepi / [locmpexeusumaut/ Postrequisites

XHAMUSIIBIK TEXHOJIOTHS. XUMUSIIBIK OHJIIPICTIH
9KOJIOTHSICE. XVMHSJaH CEeNTep MIBIFapy 9IicCTeMeECi.

XuMHUecKkass TEXHOJIOTHS. DKOJIOTUs XUMHYCCKOI'O
IMPpOU3BOJICTBA. MCTO,HI/IKa peuicHus 3a4a4 10 XUMUU

Chemical Technology. Ecology of Chemical Production.
Methods of Solving Tasks in Chemistry

Ilonniny epexwenikmepi / Ocobennocmu oucyunaunwvt/ Coursefeatures

3epTxaHaBIK XKOHE MPAKTHKAIBIK cabaKTap apHaubl
3epTXaHajap/a Kypriziiesi.

JlaGopatopHble M TpakTHUYECKHE 3aHATHS MPOBOISITCS B
CIIeIIad0paTOPHSIX.

Laboratory and practical classes are held in special
laboratories.

bazoapnama scemexuiici / Pykogooumens npozpammul/ Programmemanager
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AoapikaaukoBa Kagumaim AxaToBHa, XUMHAS
FBUTBIMZIAPBI KAaHIUIATHI, TOLEHT, Ipodeccop

AoapikannkoBa Kanumvam AxaTtoBHa, KaHIUIAT
XHUMUYECKHUX HayK, IOICHT, mpodeccop

Tauakelov Chingiz Aidargazievich, master of
pedagogical science, a teacher

Dumoxumus/@umoxumusn/Phytochemistry

OKy maxcamut / Yueonaa yenv/ Purpose

duToXUMHS CaNachIHAA JKYHeli OUTiM KalbINTACTBIPY, OKY
YpAiciH  3amaHayd ~ Tajantapra  coilikec  JeHreine
yitbiMaacteipa  Oimyre  MiHgerti.  DUTO-OpraHUKabIK
XAMHSHBIH TEOPHSIBIK KYPCHIHAH TOMCHHET! CHIIATTapbIH
Oiyre MIHICTTI

JlaTh  CTyIEHTaM CBEIEHUS O TEOPETHYECKUX OCHOBAX
COBPEMEHHBIX ~ METOJOB  (PUTOXMMHYECKOTO  aHAlH3a W
MOJTOTOBUTh HMX I CAaMOCTOSATEIBHOW pPabOThl B 00JacTH
buTOXUMUH.

To provide students with the theoretical
background of modern phytochemical analysis
methods and to prepare them for independent
work in the field of phytochemistry.

Okbimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl ¢dTTi asikTaraHHaH Keilin OlaiM  anymsLiap
KeJieci 0Ky HOTH:KeJIepiHe ue 60J1aabl

1  (QUTOXUMHSHBIH  pEUCHTyalIbl  JKOHE
HETi3/IepiH, XUMHSIIBIK ~ OKCIIEPUMEHTTIH
TEXHUKACBIH )KOHE OpT KayillCi3IiTiH KOJJaHy;
2 (QUTOXUMHSHBIH HETI3Ti TYXKBIPBIMIAMAallapblH, OJapAbIH
JTaMy TapUXbIH )KOHE Ka3ipri karaaiibH OLy;

3 (buTOXUMUSTAFBI 3aTTapIbH HOMEHKJIATYPACHIH,
OpTaHWKAJIBIK 3aTTapIblH IKIKTeNyiH ,0CIMIIK aF3aChIHBIH
OMOXMMUSUIBIK TIPOLIECTEPIHIH Heri3ri MeXaHU3M/IepiH YChIHY
JKOHE KOJIZIaHY;,

4  OUTO-KOCBUIBICTAPIBIH ~ Op  KJIAchl  YIIH  HAKTHI
MaTepHaIapIbl YChIHY — MaHBI3bl OKIIIED JKOHE OJIapblH
MIPAKTUKAJIBIK MaHbI3BI.

5 Ouroxumus 3aTTapblH OKIIAyJay MXOHE 3epTTEY YVIIiH
3epTXaHAJBIK orepanusIapabl KYPTizy (Aiinmay,
xpomarorpadus; camajibl AJIEMEHTTIK TaJgay KYpri3y XKoHE
OHBI EpeKIIe peaKnusuIap Heri3iHae (YHKIHOHAJIBIK TOI
KYpaMbIHJa aHBIKTay; SKCICPUMEHTTEPIH HOTIKEICPiH
TYCiHAIpY:

6 ®durtoxmMmMus camachlHAA O3AIriHeH OimiM amy YIOIH
3amanayu AKT kongany,

TEOPHUSITBIK
Kayincizmik

IMoce ycnenmHoro 3apepuieHust Kypca ody4yaiomuecst OyayT
1 [OpUMEHATHKOHIENTYaJdbHBIE M TEOPETUUECKHUE OCHOBBI
¢buroxumMum, TEXHUKY  O€30MacHOCTH  XMMHUYECKOTO
SKCIIEPUMEHTA U MTOKAPHYIO0 OE30IIaCHOCTB;

2 3HaTh OCHOBHBIC KOHLENTH (PUTOXUMHUH,
Pa3BUTHSI U COBPEMEHHOE COCTOSHHUCE;;

3 TpeAcTaBIATE W WCIONB30BaTh HOMEHKIATYPY BEIIECTB B
¢buToxumMuy, KIIaCCH(DUKAITIIO OpTaHUYECKHUX
BEIIECTB,0CHOBHEIE MEXaHHU3Mbl OHOXMMHYECKHX IIPOIIECCOB
PacTUTENLHOTO OPTaHu3Ma;

4 w3narath (aKTHUECKW MaTepuajd MO0 KakIOMYy KIaccy
(buTOCOCIMHEHHI -BOXHEUIINX TpeAcTaBUTeNe u  HX
MPaKTHUECKOE 3HAUCHNE.

SocymecTBasaTh Ja00paTOpHBIE OMepaluy ISl BBIICIEHUS H
W3YYCHHUS  BEIIECTB  (UTOXHMUM,(IIEPErOHKA,  BO3TOHKAa,
xpomarorpausi;  MPOBOIUTH KAYCCTBEHHBIH  AJIIEMEHTHBIN
aHau3 U OOHAPYXKUTH €r0 B COCTaBe (PYHKIMOHATBHOW TPYIIITBI
HA OCHOBE CIICHU(HUYCCKUX PEaKIUid; OOBICHATH PE3yIbTaThI
OIIBITOB:

6 mpumensTe coBpemennbie MKT mnsg camooOpa3zoBanus B
obmacTu GpUTOXMMHH,

HCTOPUIO HX

On successful completion of the course,
students will

1 apply the conceptual and theoretical
foundations of phytochemistry, the safety of
chemical experiments and fire safety;

2 know the basic concepts of phytochemistry,
the history of their development and current
status;;

3 to present and use the nomenclature of
substances in phytochemistry, classification of
organic substances, basic mechanisms of
biochemical processes of plant organism;

4 to present factual material on each class of
phytochemicals - the most important
representatives and their practical importance
5 perform laboratory operations to isolate and
study phytochemical substances, (distillation,
sublimation, chromatography; perform
qualitative elemental analysis and detect it in a
functional group based on specific reactions;
explain the results of experiments:

6 apply modern ICT for self-education in
phytochemistry

Ilpepexeuzummepi / Ilpepexeusumut / Prerequisites

6617[0pl"aHI/IKaJ'H)IK XUMUAHBIH TCOPUSAIIBIK Heri3aepi

| TCOPCTUICCKNUC OCHOBLIL HCOpFaHH‘ICCKOﬁ XUMHHU

| theoretical basics of inorganic chemistry
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Kypcmuvingvickama mazmynnt / Kpamkoe codepacanue kypca/ Course summary

[ToHXUMIAMEHOHOIOT UTHBIHKA31PTi3aMaHF BIMHTET PATUBTIOAF
BITBIH3EPTTEH ],
(yHKIMOHAJIBICAYaTTUTBIKTEDKOHECTY ICHTTEP I HAOPITTiKeci
MIIKTep A HXUMHSIIBIKKYPaMBIHKOHEOIAP B HKYPAMBIHBIHD U
3MOJIOTUSUTBIKOIICEHIUTITI H3epTTey CaJlaChIHJaFbIOIpKATapIIoH
JIEpTypaNbIOLTIMICPIHK00aTayFa alibIH IBIFBIHKAIBINTACTHIPA
JTBL.
CryneHTTepeciMIIKTep i HKYPaMbIHIaF bl (PH3HOJIOT HSIIBIKOEIT
CEeH/II3aTTapbIMEHTaHBICA/IBI OPTaHMKaJIBIKKBIIIKBUIAAD,
¢naBoHOUMATAD, JKaJIOUATAp, TJIMKO3UITED,
TaHWH/IEPXKIHET.0.,
(UTOXUMUSHBIHIPTeTiOUTIMIHUTepe TIKOHS TCOPHSITBIKOLITIMTI
MIPAaKTUKAJIBIKKBI3METIICHO1piKTipeTi.

OCIMAIKTep NIHOMOIOTUSITBIKOEIICEH IIKOCBITBIC TAPBIHOKIIIAY T
ay, camaJbIKKOHECaHIBIKTAAayd IiCTePiHCEIHAKTAHOTKI31HI3.
OciMIiKTepMeH1opi-
JIOPMEKTEPTYpaIBITIKIpIIepAioiIaipyresxonedaranayraaiibii
OOJIBIHBI3. IToHTeFrbUTBIMIKA0 ABIKTAPBIOAPX UMHUSITBIK-
ouosnorusubiknpaktukyMmxoHe AK Tkipeni

JucnuumHa n3ydaer COBPEMEHHOE MHTETPATHBHOE
HaTpaBJICHUE XUMHAN u Omosoruwy, thopmupyer
(YHKIIMOHANBHYI0 TPaMOTHOCTb M TOTOBHOCTh CTYAEHTOB
MIPOCLUPOBaTh 3HAHUE IIENOTO psAfa IPEAMETOB B 001acTsb
H3y4YeHHUs] XMMUYECKOT0 COCTaBa JEKAPCTBEHHBIX pacTeHUH H
(U3HOJIOTMYECKOH aKTUBHOCTH WX COCTaBOB. CryneHThI
3HAKOMATCS C (DUTOAKTUBHBIMU  BELIECTBAMHM  PACTECHUIA:
OpPraHWYeCcKUE KUCIIOTHI, (pJIAaBOHOMIBI, AJTKAJIOU/IbI, TIIMKO3HIBI,
JQyOUIbHBIE BEIECTBA U JIp., OBJIAaAeBAIOT (DyHIaMEHTAIbHBIMH
3HAHMAMH  (QUTOXUMHUU U OCYIIECTBISIIOT ~ MHTETPALHIO
TEOPETHYECKUX 3HAaHWH C TPAKTUYECKOH ESTENBHOCTHIO.
Anpobupyiot METONBI  BBIJICIICHNS, Ka4eCTBEHHOTO U
KOJINYECTBEHHOTO aHanu3a  OWOJIOTMYECKH  aKTHBHBIX
coelMHEeHNH pacTeHni. [IproOpeTaroT rOTOBHOCTH BBIpaKaTh U
OLICHUBATh CyxaeHuss o BAB pacreHuil W JekapCTBEHHBIX
npenapaTtax. J{MCUMIUIMHA BKIIOYAET XWMHUKO-OHOJIOTHUECKHMA
HpaKkTUKyM C Hay4HBIM obopynoBanueM u KT

The discipline explores the modern integrative
direction of chemistry and biology, forms the
functional literacy and readiness of students to
project knowledge of a range of subjects in the
field of study of the chemical composition of
medicinal plants and the physiological activity
of their compositions. Students are introduced
to phytoactive substances of plants: organic
acids, flavonoids, alkaloids, glycosides,
tannins, etc., master the fundamental
knowledge of phytochemistry and integrate
theoretical knowledge with practical activities.
They test the methods of isolation, qualitative
and quantitative analysis of biologically active
compounds of plants. Acquire readiness to
express and evaluate judgement on BAS of
plants and medicinal preparations. The
discipline includes a chemical-biological
workshop with scientific equipment and ICT.

ITocmpexsusummepi / [locmpexeuszumut/ Postrequisites

XUAMUSITBIK TEXHOJIOTHS. X UMUSITBIK, OHIIPICTIH KOIOTHSCHL.

Xumudeckas DKoJIoTHSs

ITPOU3BOACTBA.

TCXHOJIOTHA. XHUMHNYCCKOI'O

Chemical Technology. Ecology of Chemical
Production.

ITonnin epexwenikmepi / Ocobennocmu oucyunaunwvt/ Coursefeatur

€S

3epTXaHalbIK KOHE MPAKTUKANIBIK cadaKTap apHaubl
3epTXaHajap/a Kypriziiesi.

JlabopaTtopHble U TPAKTHUECKHE
cnenyabopaTopusx.

3aHATUA TIPOBOAATCA B

Laboratory and practical classes are held in
special laboratories.

bazoapnama scemexuici / Pykosooumens npozpammst/ Programmemanager

AoabpikaankoBa Kaiumam AxaToBHA, XUMUS FBUIBIMAAPHI
KaHAUIATHI, TOLEHT, Ipodeccop

AoapikamnkoBa Kaanvam AxaToBHA, KaHIUIAT XUMHYECKUX
HayK, JOIICHT, nmpogeccop

Tauakelov Chingiz Aidargazievich, master
of pedagogical science, a teacher

Aoam xcane yncanyapaap usuonozusacoel/Pusuonozusn uenosexa u ncueomnvix/Human and Animals Physiology

OKy maxcamul / Yueonasn yenwv/ Purpose

BromorusHeI OKBITY 97icTeMeci, MearoruKaiblK MPakTHKa
KypcTelH MaxkcaTbl-agaM JKOHE JKaHyapiiap aF3achIHBIH
KOpIIaraH OpTaMeH e3apa OalIaHBICTaFbl 3aHABUTBIKTAPHIH

Lensio
(GYHKIIMOHMPOBAHUS OpTaHW3Ma dYEJIOBEKa W JKUBOTHBIX B HX
B3aMMOCBSI3U  C

Kypca  sSBISETCI  HW3y4CHHE  3aKOHOMEPHOCTEH

okpyxatomieii  cpeaoir.  DopmupoBaHue

The purpose of the course
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is to study the
regularities of the functioning of the human and
animal organisms in their relationship with the




3epTTey. MeKTenTeri nejarorukaiblK JKYMBIC YIIIH KaKETTi
KoCciOM  KY3BIPETTINIKTI  KaJBIITACTHIPY, MOJEKYJAIBIK,
KACylIajblK, TIHAIK, aF3aJblK JKOHE  MOIYJSIIUSUIBIK
neHreiine (U3NONOTHUIBIK FBUIBIMHBIH Ka3ipri Karmaibl
TypaJIbl HAKTHI TYCiHIK Oepy.

npodecCHOHANBHBIX ~ KOMIETEHLWH,  HEOOXOAMMBIX IS
MeJarornyeckoil padoThl B IIKOJE, YETKOrO INPEACTABICHHS O
COBPEMEHHOM  COCTOSIHUM  (DU3MOJOTMYECKOW  HayKH  Ha
MOJIEKYJISIPHOM, KIETOYHOM, TKAHCBOM, OPTaHM3MEHHOM U
MOMYIAMOHHOM yYpPOBHE.

environment. Formation of professional
competences necessary for pedagogical work at
school, clear understanding of the current state of
physiological science at the molecular, cellular,
tissue, organism and population levels.

Oxbvimy nomuceci / Pezynomamul ooyuenusn / Learning outcomes

Kyperbl corTi asikrTaraHHaH KeiiiH OidiM ajgymbsliap
Kesleci 0Ky HOTHzKeIepiHe He 00J1abl

l-amam sxoHe kaHyapyiap (U3UOJOTHMACBIHBIH HETi3Ti
TePMHUHACPIH, YFRIMIAPBIH, 3aHIAPBIH OLTYy
2-OU3NONOTHSIIBIK, ~ QYHKUMSUIAPABI  OPTYpJL  JACHrenze
YUBIMAACTHIPY MEXaHU3MIEPI TYpajbl OUTIMIEPiH KOpPCETY;;
3-amaM JkoHe OKaHyapiap (u3HONOTHACH  OOWBIHIIA
aKIMapaTTHIK KEHICTIKTIH PecypCcTHIK 0a3achIH KOIIay.

4 - oKy — TopOMe mpoleciH THUIMII YHBIMIACTHIPY YLIIH
¢usnonorKss MEH JCHCAYJIBIKTHI CaKTaylibl OigiM Oepy
TEXHOJIOTHSUIAPBIH MaiilaaHy JarablIapbiH MEHrepYy.
5-AxK® canacelHmarel  MIiHIETTEpAl  LIeUly  YIIiH
aKnmapaTrThlK  TEXHOJOTHsUIAp  KypalJapblH  TaHaay
ANTOPUTMIH KYDY;

6-AKT konnmaHa OTBIPHIN, MPAKTUKAIBIK TaIChIpMaap/bl

OpBIHIAy Ke3iHAe JKOOANBIK, 3epTTeY IKYMBICTaphIH
YHBIMIIACTHIPY;
7-Ax)K® moHi OoiBIHIIA 3epPTXaHANBIK KYMBICTapABIH

HOTIDKEIIEPiH Oaranay oicTepiH Taldy, XKIKTey, Taugay *KoHe
CHHTE3/Iey, OHBI IPAKTHKaJa KOJIAaHy,

8-CBIPTKBI OpTAaMEH TYTAaC Tipi aF3aHbIH ©3apa dPEKETTEeCyiH
KaMTaMachl3  €TeTiH  MEXaHM3MIEPAl  KaJbIITaCTHIPY
MYMKIHJITiH 60Ky,

Iocjie ycnenHoro 3aBepuieHust Kypcea odyuaronuecst 0yayT

1 3HATHLOCHOBHBIE TEPMHHBI, IOHSTHS, 3aKOHBI (DU3MOJIOTUU
qeJoBeKa u JKMBOTHBIX
2 [IeMOHCTPUPOBAaTh 3HAaHMA O MEXaHM3MaxX PErYILUH
(usmonornueckux QYHKIHMH HA Pa3HOM YPOBHE HX OpPTaHHU3ALIH;
3 IPUMEHATHEPECYpcHYI0 6a3y HH(POPMAIMOHHOTO NPOCTPAHCTBA
o ¢usnonornn YeJIoBeKa " KHUBOTHBIX.
4  BIaneThOLCHKOW (DYHKIMOHAIBHBIX COCTOSIHUI pPa3IMIHBIX

CUCTEM  OpraHW3Ma;HaBbIKAMH  MWCIONB30BAHHUS  3HAHUSN
¢uszmonorun W 3M0poBhecOeperaronmmMx — 00pa3oBaTENBHBIX
TEXHOJIOTUH  JUIs  palMOHANLHOW  OpraHu3anmud  y4eOHo-

BOCIUTATENHHOTO MpoIiecca.

5 BbeIOMpaTh CcpeacTBa HH(POPMAIMOHHBIX TEXHOJOTHHA IS
penienus 3anad B oonactu YuXK;

6 OoCymIeCTBIATh MPOCKTHYIO, MCCIENOBATEIBCKYIO paboTy IpH
BBINIOJTHEHUH NTPaKTUUECKUX 3a1a-Huil, ucnons3ys UKT;

7 HaXOIUTh, KJaccu(UIpOBaTh, aHAITN3UPOBATH "
CHHTE3MPOBAaTHbMETONBI  OICHKH PE3yNBTaTOB J1a00OPaTOPHBIX
padot mo auctummuHe @UmK. U IpuMeHsTs ee Ha MPaKTHKE;

8 MporHo3upoBaTh BO3MOXHOCTH ()OPMHPOBAHUS MEXAHH3MOB,
obOecreynBaroNMX B3aUMOJCHCTBHE JKMBOTO OpraHm3Ma Kak
LIEJIOTO C BHEIIHEH Cpesloi.

After successful
students will

1 know the basic terms, concepts, laws of human
and animal physiology

2 demonstrate knowledge of the mechanisms of
regulation of physiological functions at different
levels of their organization

3 apply the resource base of information space on
human and animal physiology.

4 master the evaluation of functional states of
different body systems; skills of using knowledge
of physiology and health saving educational
technologies  for  rational  organization  of
educational process.

5 choose means of information technology for
problems solving in PF&L;

6 to carry out project, research work in performance
of practical tasks, using ICT,;

7 find, classify, analyze and synthesize methods for
evaluation of the results of laboratory works in
PF&L discipline. and apply it in practice;

8 to predict possibilities of formation of
mechanisms providing interaction of a living
organism as a whole with environment.

completion of the course,

Ilpepexeuzummepi / Ilpepexsuszumut / Prerequisites

}KaHyapnap,uLIH JKCKE JTaMYBbIHBIH OHOJIOTHSCHI. ]_[I/ITOJ'IOFI/IH
JKOHC I'CTOJIOIHsA

Bronmorust ”HIMBUAYAIEHOTO Pa3BUTHUS KHUBOTHBIX. [{HToNmorust u
TUCTOJIOTHUS (HA aHTJIMHCKOM SI3BIKE)

Biology of Individual Development of Animals.
Cytology and Histology

Kypcmuvingvickawa mazmynot / Kpamkoe cooepicanue Kypca/ COUrses

ummary

CryaeHTyHKIHOHAIIBIMAHBI3bI0apalaMMeHKaHyaptaphu
3HOJIOTHACHICATACHIHAA01TIMKYHECIHKATBIITaCTHIPAIbI,
OUTKEHI0JITCOPUSITBIKO1TIM I MTPAK TUKATBIKMAHBI3 TBLTBIKITE

YV crymeHta ¢GopMHpYeTCS CUCTeMa 3HaHHM B o0yacTu
¢usmonoruu 4eJoBeKa u KHBOTHBIX, uMeromas
(YHKIMOHAJIBHYIO 3HAYMMOCTb, TAK KaK MO3BOJISIET PEAM30BaTh

The student develops a system of knowledge in
human and animal physiology with functional
relevance, as it enables the integration of theoretical
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HOIpIKTIpyreMYyMKIiHIiKOepei.
Binimanymbiar3ansiHbeiiMaeTyMexanu3maepin (HopMaHst)
KOHEKOPIIaFaHOPTAAaFbIaIalI THBTIO3TePICTEPAITY CIHAIPYKE
31HAETKIpOTAiPEOTHIPHIT,

KOMMYHHKaIWICHT eiliHAaMbITa IbI,
agaMMeH)KaHyapliapopraHu3M/IepiHiHPYHKIINOHAIIBIKAHAT
OMUSICBIHOJIAP IBIHKYPBUTBIM AP BIMEH () YHKIHSTaPBIMEHIIOT
MKaJIBIKKOHE OJIeI i 0aiIaHbICTBIPA/IBL.
KypckaOuomorHsIbIKIKCIIEPUMEHTTED,
FBUTBIMIDKA0ABIKTapMeHA K T-HBIKOJITaHAO THIPHIII,
aJlaMMeH)XKaHyapJiapIbIHTYTacar3achIHbIH,
(U3HONIOTHATIBIK)KY HENIepiHiH, MYLIENEpiHiH,
KacylIaJapbIHBIHKOHEKEKEKACYIATBIKKYPBLIBIMIApbIHBIH
OMipiH3epTTeYYIIiH3epTXaHAIBIK3ePTTeYIePKipei.
CryneHTONOIOTHAITBIKOO BEKTLIepre3epTTeY Ky prise i,
KaHJallMeXxaHH3MIepiCKeachIpbUIaTHIHBIHKOHEOChIHEMece0
acKa(M3HOJIOTMIIBIK YHKIHSAKAHJalMaKcaTTaKaMTaMachl3
eTLIETIHIHTAIIaN A KOHEAHBIKTA N IBI.

WHTETpAIMI0  TEOPETUYECKUX  3HAHUH C  MPaKTHYECKOU
3HAYUMOCTBIO. OO0yuaronuiics pa3BHBaeT YpOBEHb
KOMMYHHUKAI[M{, BbIpakass CYXKJACHUS TpU  Pa3bICHEHUU

MEXaHM3MOB aJalTallid OpraHu3Ma (HOPMBI) M aJalTHBHBIX
W3MEHEHUH B OKpYyXarouieu cperne, JIOTUYHO u
apryMEHTHPOBAaHHO CBS3bIBACT (DYHKIMOHAIBHYIO aHATOMHIO
OpraHU3MOB 4YEJIOBEKa MU JKUBOTHBIX C HX CTPYKTYypaMH H
hyHKOHAMU.

Kypc BrmogaeT OHONOrHYECKHi HKCIIEPUMEHTHI, 1a00paTOpHBIC
UCCIIeIOBaHMs, UCTIONB3Ysl HaydHoe obopynoBanue u UKT, mis
U3Y4YECHHs  JKU3HEIEATENBHOCTM  LEJIOCTHOIO  OPraHu3Ma,
(DU3MOIOTHYECKUX CHCTEM, OpraHOB, KIETOK W OTHEIBbHBIX
KJIETOUHBIX CTPYKTYp 4YelIoBeKa U KUBOTHBIX. CTYICHT MPOBOIUT
UCCIEJOBaHNE OHONOTMYECKUX OOBEKTOB, aHAIM3UPYET MU
BBISICHSET, C IMOMOINBI0 KaKMX MEXAHH3MOB pEAU3yeTcss U C
KakoW ILenplo oOecreynBaeTcsl Ta WIM HHas (pu3noiormdeckas

(hyHKIHS.

knowledge with practical relevance. The student
develops the level of communication, expressing
judgement while explaining the mechanisms of
organism adaptation (norm) and adaptive changes
in the environment, logically and reasonably
connects functional anatomy of human and animal
organisms with their structures and functions.

The course includes biological experiments,
laboratory research, using scientific equipment and
ICT to study the vital functions of the whole
organism, physiological systems, organs, cells and
individual cellular structures of humans and
animals. The student investigates biological objects,
analyses and elucidates by means of which
mechanisms a particular physiological function is
realised and for what purpose.

Ilocmpexsusummepi / Ilocmpexeuszumot/ Postrequisites

KazakcranublH buopecypcrappl. OHAIPICTIK NpakTHKA

| Bropecypchl Kasaxcrana. ITpon3BoicTBEHHas MPAKTHKA

| Bioresources of Kazakhstan. Apprenticeship

ITonnin epexwenikmepi / Ocobennocmu oucyunaunwy/ Coursefeatures

3epTXaHAIIBIK JKoHE MPAKTUKAJIBIK cabaKTap apHaibl
3epTXaHajapaa Kyprisiigeni.

JlabopaTopHble W  TpaKTHYECKHE
creryrabopaTopusix.

3aHATHUA  MIPOBOASATCA B

Laboratory and practical classes are held in special
laboratories.

bazoaprama scemexwici / Pykoeooumens npocpammer/ Programmemanager

Cyonaukona Kanap TyJieyraeBHa,ara OKbITYIIIBI,
OMONIOTHS MaFUCTPi

Pyuknna Tanus AQraMoBHA,KaHIUAAT OMOJOTHMYCCKUX HAYK,
aCCOIMMPOBaHHBIN Tpodeccop

Ruchkina Galiya Adgamovna, Ph. D., associate
Professor

buoguzuxa/buogusuka/Biophysics

OKy maxcamul / Yueonasn yenv/ Purpose

KypcTslH MakcaTbl-agaM JKoHE JKaHyapiiap aF3achIHBIH
KOpIIaraH OopTaMeH e3apa OalIaHBICTaFbl 3aHABUIBIKTAPHIH
3epTTey. MeKTenTeri negarorukanblK KYMBIC YIIiH KaXKeTTi
KOCIOM  KY3BIPETTUNIKTI  KaJBINTACTBIPY, MOJIEKYJIANBIK,
KACyIIaJblK, TIHAIK, aF3alblK JKOHE MOIYJIALUSIIBIK
JieHreine (U3NONOTHSIIBIK FBHUIBIMHBIH Ka3ipri JKarIaibl
TypaJjbl HaKThI TYCiHIK Oepy.

Ienpto  kypca  sBISETCS ~ M3yYEHUE  3aKOHOMEpPHOCTEH
OnopM3MKN(YHKIIMOHUPOBAHUSI ~ OpraHM3Ma  4YelioBeka U
JKUBOTHBIX B HX B3aMMOCBSI3M C OKpY)Kawlleil cpenoil.
dopmupoBaHue npodeccruoHaIbLHBIX KOMIIETEHIUH,
HEOOXOIUMBIX U MEAarorHdeckoi paboThl B IIKOJIE, YETKOTO
NPE/ICTABICHUS O COBPEMEHHOM COCTOSIHUHM OHMO(DH3HKH

The purpose of the course is to study the
regularities of the biophysics of human and animal
organism functioning in their relationship with the
environment. Formation of professional
competencies necessary for pedagogical work in
school, a clear understanding of the current state of
biophysics
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Oxpimy namuoiceci / Pesynomamut 00yuenusn / Learning outcomes

KypeTbl coTTi asikTaraHHaH KeifiH OutiM ajgymbLiap
KeJieci 0Ky HoTHKeIepiHe He 00J1a1bI

l-agam skoHe >IKkaHyapiap (M3HOJIOTHSCHIHBIH  HETi3Ti
TEPMUHJEPIH, YFBIMIAPbIH, 3aHJapbIH OLTy
2-pU3HONOTHSIIBIK  (DYHKIUSAIApABl  SPTYpN  AeHreine
YHBIMIAaCTBIPy MEXaHU3MAEPI TYpabl OUTIMIEPIH KOPCETY;;
3-agaM koHe KaHyapiap  (U3UONOTUSACH  OOMBIHINIA
aKMapaTTHIK KEHICTIKTIH PecypCcTHIK 0a3achlH KOJIay.

4 - oKy — TopOme mpoueciH THIMAI YHBIMIACTHIPY YIOiH
¢u3noNorNs MEH JACHCAYJNBIKTHI CakKTaymbel OimiM Oepy
TEXHOJIOTHSUIAPBIH MalilalaHy JaFAblIapblH MEHTepYy.
5-Ax)K® camacelHmarel MIHAETTEpPAlI NIy  YIIH
aKmapaTrThlK ~ TEXHOJOTHsUIap  KypalJapblH  TaHjaay
ANTOPUTMIH KYPY;

6-AKT xonmaHa OTBIPBIN, MPAKTUKAIBIK TalChIpMaap/ibl

OpbIHZAY Ke3iHJIe IKOOAIbIK, 3epTTey IKYMBICTAPbIH
YUBIMIIACTHIPY;
7-Ax)K® moHi OoifbIHIIA 3epTXaHAJBIK >KYMBICTAPJIbIH

HOTIDKEIIEPiH Oaranay omicTepi Taly, KiKTey, Tanmaay KoHe
CHHTE3/ICy, OHBI IIPAKTHKA/a KOJIIaHY;

8-CBIPTKBI OpTaMEH TYTAacC Tipi aF3aHBIH ©3apa OpeKeTTeCyiH
KaMTaMachl3  eTEeTIH  MEXaHM3MJIepAl  KaJbIITacThIPy
MYMKIHJITiH 60IDKaYy.

IlocJie ycnenmHoro 3apepuieHnst Kypca ody4yaromuecs 0yayT

1 3HaTHOCHOBHBIC TEPMHUHBI, IIOHATHS, 3aKOHBI OMOMUIUKH
YeJoBeKa u JKHUBOTHBIX
2 IeMOHCTPHPOBATh 3HAHUS O MEXaHU3MaX OMO(DU3UKH;

3 IpUMEHSTh pecypcHyIo 6a3y MHPOPMAIIMOHHOTO NPOCTPAHCTBA
o ounodusnKe YeoBeKa u JKUBOTHBIX.
4 BnajeTh OLECHKOH (YHKIMOHAIBHBIX COCTOSHHH Pa3IMYHBIX
CHCTEM  OpraHM3Ma;HaBBIKAMH  HCIIOJNb30BAHWA  3HAHUSIH
Omopm3mKy I palMoOHANBHONH  OpraHW3-IMH  y4eOHO-
BOCITTATEIBHOTO TIPO-TIecca.

5 co3maBate anropuT™M BBIOOpa CpENCTB HMH(MOPMAITMOHHBIX
TEXHOJIOTHH JUIS pelIeHus 3a1a4 B 001acTi Onou3nkw;

6 TPOBOIUTH IPOCKTHYIO, HCCJIENOBATEIbCKYI0 paboTy IpH
BBINOJIHEHUM NIPAaKTUUECKUX 3a1a-Hul, ucnonszys UKT;

7 HaXOJIUTh, Ki1accuuuupoars, aHaJIM3MUPOBATh u
CHHTE3MPOBATbMETO/bI  OLIEHKH pE3YJIbTaTOB  J1a00PaTOPHBIX
paboT o aucuMIuinHe 6ModU3nKa ¥ IPUMEHSIET € Ha NMPAKTHKE;
8 MPOTHO3UPOBATHHA OCHOBE 3aKOHOMEpHOCTEH
610(PU3NKNBO3MOKHOCTH JKUBOTO OpraHM3Ma

After successful
students will

1 know basic terms, concepts, laws of human and
animal biophysics

2 demonstrate knowledge of the mechanisms of
biophysics

3 apply the resource base of information space on
human and animal biophysics.

4 master the evaluation of functional states of
different organism systems; skills of using
knowledge of biophysics for rational organization
of educational process

5 to create an algorithm of a choice of means of
information technologies for the decision of tasks in
the field of biophysics;

6 supervise project, research work for practical
tasks with the use of ICT;

7 find, classify, analyze and synthesize methods for
assessing results of laboratory works in biophysics
discipline and apply them in practice;

8 predict possibilities of living organism on the
basis of biophysics laws

completion of the course,

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

KanyapiapplH keKke JTaMybIHbIH OHOoJoTuschl. [{uTomorus
JKOHE TMCTOJIOTHSI

Bronorust HANBUAYATEHOTO Pa3BUTHUS KHUBOTHBIX. L{uTomorus u
THCTOJIOTHS (Ha aHTIIMICKOM SI3BIKE)

Biology of Individual Development of Animals.
Cytology and Histology

Kypcmuinkvickauwa mazmynut / Kpamkoe codepocanue xypca/ Courses

ummary

brodusuxka-
OyI0iTIMHIHMHTETpPaTUBTI()YHKIIMOHANBICATIACHI,
OpraHU3MHIHTYTaCKBI3METiH, (hM3HOTOTHSUTBIKKY HEH,
610 I3UKAITBIKIIPOLIECTEPMEHOPTaHAapABIHYHIeCiMiH,
(GyHKIMSTap ABTHOMOTEX HUKANBIKOPBIHIA Ty bIHAHBIKTayFa0a
FBITTAJIFaH.

DU3MKATBIKKOHEXUMHSAIBIKIIPOLIECTEP AIHO3aPAIPEKETTECY]
HJETi0HOIOTHSIIBIKMACEIIENIePAi3ePTTEYCTYACHTKEOCHITIOHC
aJIaChIHIa03NIKIpIHOLIIIpYyrekoHeOn0(PU3NKaTypaIbIOUTIM T

buopusuka  sBiseTcs ~ MHTErpaTMBHOH  (PyHKIMOHAJIBHOM
o0yacTel0 3HAaHWH, HalelieHa Ha OINpeJeJieHuEe LEeJIOCTHOH
JIeITEIIbHOCTH ~ OpraHu3Ma,  (DMU3MOJIOTHYECKOH  CHCTEMBI,
coYeTaHus O6rodu3nIecKux IIPOLIECCOB u OpraHoB,
OromMexaH4IeCKON peanuzanyuun ¢GyHKIHHA. N3yuenue
Omosornyecknx TpPoOIEeM BO B3aMMOCBS3M  (U3UYECKUX M|
XUMHYECKMX MPOLECCOB  MO3BONAET CTYIEHTYy  BBIpaXkaTh
CYXKJICHHS B JaHHOH IPEIMETHOH 00JIaCTH M MMETh TOTOBHOCTb
NpOeLpOBaTh 3HaHWE OWO(U3MKKM B IPOIECC OCBOCHUS

Biophysics is an integrative functional field of
knowledge, aimed at defining the holistic activity of
the organism, the physiological system, the
combination of biophysical processes and organs,
the biomechanical implementation of functions.
The study of biological problems in the
interrelation of physical and chemical processes
allows the student to express judgement in this
subject area and to have the willingness to project
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IFBUTBIM/IaMYBIHBIH3aMaHayHOaF bITTapPIHUTEPYIIPOLIECIH e
xobanayraaaibIHO0TyFaMyMKiHAIKOepei.
[ToHHIHOMOTOTUSIBIKOOBEKTUICPreTAIIAY KY Pri3ypecypchio
ap,

OJIapIBI3EPTTEYHITIIKEICPIHF BUIBIMIDKOHEQJICYMETTiKOaFal
ay)Xy3ereachIpblIapl.
CrynentrepreuibIMInkad nsikTapMeHAK TkemerimeHOno hu3
HKaJIBIKKYHEIepIidKCIePIMEHTTIKMOISITb ACY ADKY Prize i

COBPEMCHHBIX HANpaBJICHUH pa3BUTHs Haykd. JlucuurminHa
HUMEEeT pecypc IPOBEICHUS aHalIM3a OHOJIOTHYECKUX OOBEKTOB,
OCYILIECTBIISIETCS] HAYYHAs U COLMAJIbHAS OLIEHKA PE3yJbTaTOB X
HCCIIeIOBaHUH. CTyzmeHTBl IPOBOIAT  OKCIICPHUMEHTAIBHOE
MOJCIUPOBaHNE OHMO(PHU3NYECKUX CHCTEM, HCHONB3Ys HaydHOe
obopynosanne u UKT

knowledge of biophysics in the process of
mastering  modern  directions of  science
development. The discipline has a resource for the
analysis of biological objects and the scientific and
social evaluation of their results. Students carry out
experimental modelling of biophysical systems,
using scientific equipment and ICT

Ilocmpexsusummepi / llocmpexeuszumot/ Postrequisites

Kazakcranubie buopecypcrappl. OHAIPICTIK NpaKTHKA

| Bropecypchl Kasaxcrana. ITpon3BoicTBEHHas MPaKTHKA

| Bioresources of Kazakhstan. Apprenticeship

ITonnin epexwenikmepi / Ocobennocmu oucyunaunwt/ Coursefeatures

3epTXaHAIIBIK JKoHE MPAKTUKAJBIK cabaKTap apHa#bI
3epTXaHajapaa XKypriziigemni.

JlabopaTopHBIE W  TPaKTHYECKHUE
CreIyIadbopaTopusix.

3aHATHA  MIPOBOASATCA B

Laboratory and practical classes are held in special
laboratories.

bazoapnama scemexuiici / Pykosooumenwv npozpammsl/ Programmemanager

Cyonaukona Kanap TyJieyraeBHa,ara OKbITYIIIBI,
OuoJI0THSI MAFUCTPI

Pyuknna TIanus AaramMoBHA,KaHIUAAT OMOJOTHYCCKUX HAYK,
aCCOIMMPOBAHHBIN Tpodeccop

Ruchkina Galiya Adgamovna, Ph. D., associate
Professor

Tazam onimoepinin ananuszi/Ananuz nuuieevix npooykmoe/ Food Analysis

Oky maxcamul / Yueonasn yenv/ Purpose

XUMUSIIBIK KYpaMbl J)KOHE TaFraMJIbIK 3aTTap/bl Tajiay
o/icTepi Typajbl TYCIHIK aly

HOJ’Iy‘II/ITB MNpeACTaBJICHUE O XUMUYCCKOM COCTABC U
METOJaX aHaJIM3a IMUIICBBIX BEIICCTB

To get the concepts about chemical content and methods
of foodstuff analysis.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl coTTi asikraraHHaH KeifiH OiaiM agymbsliap
Keseci 0Ky HOTHIKe/1epiHe He 60J1abl

1 - Taram eHiIMIEpiHIH XUMISUIBIK KYpPaMbl XKoHE aHAIH3iH
XKYprizy OoWbIHIIA KaXKeTTi 6inimi Ooiry;

2 - ac KOPBITBHUTY NPOLIECTEPiHIH MAFbIHACHIH )KOHE OJIap/IbIH
ar3aHbIH JKacyllajapbl, TKaHbJEpi, MyIlenepi KbI3MeTiMEeH
OailyIaHbICHIH TYCIHY;

3 - cajayaTThl eMIp CalThIH YCTaHyFa KaeTTi Ot
Heri3gepi Oap, aram alTKaHIa, TaraM OHIMJEpiHiH Oerze
3aTTapMeH JlacTaHy ceOenTepiH, TaraMIpbIK KocHalapiblH
naia-3ustHBIH  TYCIHZIpe amy;

4 - TeopusIBIK OLTIMAI XUMUSIIBIK SKCTIEPUMEHT OpBIHIAY /1A
TraiijiajaHa any;

IMocsie ycnemHoOro 3aBepiieHUsi Kypca o0y4daroniuecst
oyayT

1 mMmeTh HEOOXOAMMBIE 3HAHNS XUMHUYECKOTO COCTaBa 1
aHaJIM3a MUIIEBLIX IPOAYKTOB;

2MOHAMATh 3HAYCHHUE MPOLICCCOB MHUIICBAPEHHS U MX
CBsI3b C KJICTKAMH OPTaHOB, TKAHSIMH U OPraHAMU;

3 uMeTh HEOOXOUMBIC 3HAHUS JIJISI ITOIICPIKAHUS
3II0POBOTO 00pa3a KU3HU, B Y4CTHOCTH, OOBSICHUTh
MIPUYHHBI 3aTPS3HEHUS ITHIIA TOCTOPOHHUMH
BEIIIECTBAMH, IPEUMYIIIECTBA MMUIIEBHIX J00aBOK;

4 WCIONIb30BaTh TEOPETHUECKHUE 3HAHUS B XUMHUECKHUX
IKCIIEPUMEHTAX;

5,6 MMETh BO3MOKHOCTh aHAIIM3UPOBATH, TPOBOIUTH U

After successful completion of the course, students
will be

1 have the necessary knowledge of the chemical
composition and analysis of food;

2 understand the importance of digestive processes and
their relationship to organ cells, tissues and organs;

3 have the necessary knowledge to maintain a healthy
lifestyle, in particular to explain the causes of food
contamination by extraneous substances, the benefits of
food additives;

4 to use theoretical knowledge in chemical experiments;
5,6 be able to analyse, carry out and analyse results,
work with chemicals in accordance with safety
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5,6 - aHANMM3MIK DKCIEPUMEHTTI YHBIMIACTBIPY, OTKI3y
KOHE  HOTIKENEpIH  Tajjgay, XHMISUIBIK 3aTTapMeH
KayillCi3/lik TEXHUKAChl epeKeliepiHe CoHKec JKYMBIC icTed
oimy;

7 - aHaMM3OIK OKCHCPUMEHT JKYPri3y HaFAbUIapbIH
OKYILIBUIAPMEH FBIIBIMU KYMBIC YHBIMAACTHIPY, NaiinanaHy;
8 - Taram eHIMAEpIHIH KYpaMBIH 3€pTTEy Typalbl
aKMapaTThl OPTYPJI aKmapaT Ke3AepIeH i3/ey KoHe OHAeY
KaOinerTepHe ue 0ouy.

aQHAJIM3MPOBATh PE3YJIbTaThl, PA0OTATh C XUMUIECKUMHU
BCHICCTBAMU B COOTBETCTBUU C IMpaBUJIaMU TCXHUKU
0e30I1aCHOCTH;

7 UCTIOJIb30BaTh aHAIIMTHYCCKUC HABBIKK IS OPTaHU3aIMH
1 BEJICHHSI HAYYHON pabOThI ¢ YUCHUKAMU;

8 pacumpsTh 3HAHUS O COCTABE MUIIEBBIX HHIPESIUCHTOB
U3 Pa3IMYHBIX HCTOYHUKOB JIJIS TOUCKA U 00pabOTKH.

regulations

7 use analytical skills to organise and conduct scientific
work with pupils;

8 expand knowledge of the composition of food
ingredients from different sources for sourcing and
processing.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

OelopraHuKaJIbIK XUMHUSHBIH TCOPHSUIBIK HETi3/1epi

| TeopeTHuECKIE OCHOBBI HEOPraHUIECKOI XMMHUH

| theoretical basics of inorganic chemistry

Kypcmuvinkvickauwa mazmynot / Kpamkoe codeprcanue kypca/ Course summary

Tamak eHIMAEPiIHIH XUMUSIBIK KypaMbl 3epTrenesi. Tamak
OHIMIEPIHIH Kayimci3miri camachiHma (yHKIHOHAIIBIK
cayaTThUIBIK ~ KaJblOTacaabl. 3epTXaHaJbIK HPaKTHKyM
KOPEKTIK 3aTTapibl 3epTTelal, axysi3gap, Kemipcynap,
JUIUATEP, TaMaK JopyMmenaepi 3eprreneni. Tamax
OHIM/IEPIiH Tanaay dictepi MeHrepineai. CTyIeHTTEp TaMmaK
OHIMJICPIHIH KOMIIOHCHTTEPIH, TaraMJbIK KOCIaaapibl
Tangaiael, TaMaK OHIMICPIHIH camachlH OaKbLIAIbL.
MexkTenreri Ooamnrak MyFraliMre KakeT TaMaK oHIMICpPiHiH
KYpaMBIH 3epTTeY )KOHE TaJ/ay HOTIDKEIepi OOUBIHIIA TTIKip
Olnmipy *oHe Oaranay YIIiH KOCIOM JIEKCHKAaJBIK armapar
Kanplnracyna. Tamak eHIMIEpiH Tangay calachlHIarbl
iprem OimiM ic xy3iHme MaHbBI3ABIL. Jlypeic TamakTaHy —
JIEHCAYIIBIK KeTTijIi

W3ydaeTcd XMMHYECKHH COCTaB MHIIEBBIX HPOMYKTOB.
Dopmupyercs (QYHKIHOHANBHAST TPAMOTHOCTh B 00JACTH
0e30MacHOCTH  TNHIIEBBIX MNPOAYKTOB. JlabGopaTopHbIit
NPaKTHKYM HW3y4YaeT HYTPUEHTBI, MCCIENYIOTCS OelKu,
YTJI€BOAbI, JIMIIUABI, BUTAMHWHBI TIHUIIEBLIX TMPOAYKTOB.
OcBanBarTCsA METOABI aHalin3a IMUIICBBIX TMPOAYKTOB.
CTyJZ[eHTBI AHAJIU3UPYIOT KOMITIOHCHTbBI IIUIICBBIX
MPOAYKTOB, IHILEBLIE J100aBKH, MIPOBOAAT KOHTPOJIb
Ka4yecTBa MUILEBBIX MPOAYKTOB. Dopmupyercst
npodecCHOHANBHBIN  JIEKCHYECKUH anmapat  Ans
BBIPQ)KEHUS] MHEHUS U OLIEHKH MO pe3ylbTaTaM H3y4EHUs
cocTaBa W  aHalM3a IHIIEBBIX  HPOAYKTOB, 4TO
HEo0X0aANMO OynymieMy  y4HUTEINIo B LIKOJIE.
OyHaMeHTaIbHbIe 3HAHUS B 00JIACTH aHaJM3a MHUILIEBBIX
IIPOAYKTOB IIPAKTUYCCKH 3HAYUMBI, SBIIIKOTCA
(hyHIaMEeHTOM MOMYJISIPU3aLHA HallMOHAJIbHOI'O
OPHEHTHPA «310pOBOE MUTAHUE — 3J0POBAst HALIUSY.

The chemical composition of foodstuffs is studied.
Functional food safety literacy is developed. The
laboratory workshop examines the nutrients, proteins,
carbohydrates, lipids, vitamins of foodstuffs. Food
analysis techniques are mastered. Students analyse food
components, food additives and perform food quality
control. A professional vocabulary for expressing
opinions and evaluating the results of food composition
and analysis is developed, which is essential for the
future teacher in school. The fundamental knowledge in
the field of food analysis is practically relevant and is the
basis for the promotion of the national benchmark
"Healthy Food - Healthy Nation".

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

XUMHUAJIBIK TCXHOJIOT U

| XUMHYCCKas TCXHOJIOTHs.

| chemical technology.

Ilonnin epexwenikmepi / Ocooennocmu oucyunaunwl/ Course features

3epTxaHabIK XKOHE MPAKTHKAIBIK cabaKTap apHaubl
3epTXaHajap/a Kypriziiesi.

JlaGopatopHble M TpakTHUYECKHE 3aHATHS MPOBOISITCS B
CTIEIIa00paTOPHSIX.

Laboratory and practical classes are held in special
laboratories.

bazoapnama scemexuiici / Pykosooumens npozpammul/ Programmemanager

Tayp0OaeBa I'ynbikan YpMaHTaeBHA, XUMUS
FBUIBIMIAPbIHBIH KaHIUIAThI, KAYBIMAACTBIPUIFaH

Ba:xxeBa Hatanns BeHsasMHHOBHA,KaHIUIAT
MeIarOrMYECKUX HAYK, aCCOLIMUPOBAHHBIN Ipodeccop

Gubenko Maxim Andreevich, Senior Lecturer, Master
of Chemistry
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npodeccop ‘

Tazam xumusnco/Iluwesan xumusa/Food Chemistry

OKy maxcamul / Yueonan yenv/ Purpose

XHUMMSIIBIK KYPaMbl JKOHE TaFaMJIBIK 3aTTapAbl TaIAay oicTepi
Typajbl TYCIHIK ay

HOJIy‘-II/ITB MPEACTABICHNUE O XUMHUYIECCKOM COCTAaBE U
MCTOAax aHajiu3a IMUIICBBIX BCUICCTB

To get the concepts about chemical content and methods
of foodstuff analysis.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl coTTi asikraraHHaH KeiiiH 0iniM agymbuiap keseci
OKY HITHM:KeJIepiHe ue 60J1aabl

1 - rtaram eHIMJIEpiHIH XUMMSUIBIK KYpaMbl jKOHE
KYprizy OOUBIHIIIA KaXKeTTi OiTiMi 60ITy;

2 - ac KOpBITBULYy NPOLECTEPiHIH MarbIHACHIH JKOHE OJIapIbIH
aF3aHBIH OKacyllajapbl, TKaHbJIEpi, MYIIeNepi KbI3METiMEH
0alJTaHBICHIH TYCIHY;

3 - cayayaTThl eMip CanTBIH YCTaHyFa KaXXeTTi OUTIM Heri3zmepi
Oap, aTam ailTKaHAa, TaraM eHIMJAEpiHiH Oerae 3aTTapMeH
JactaHy ce0enTepiH, TaFaMJbIK KOCIHaNap/blH Maiia-3usSHbIH
TYCiHIIpe amy;

4 - TeopUsIBIK OUTIMII XUMHSJIBIK DKCIEPHUMEHT OpBIHIAYIa
naiijlajaHa ainy;

5,6 - aHaNM3IIK IKCIEPUMEHTTI YHBIMIACTBIPY, OTKI3y MKoHE
HOTW)KEJIEPIH  Tayjay, XUMHSJIBIK 3aTTapMeH  Kayinci3mik
TEXHUKACHI epexeliepiHe colkec )KYMEBIC icTeil Oiry;

7 - aHAM3]IIK 3KCIIEPUMEHT XKYPri3y JaFJbuIapblH OKYyIIbUIApMEH
FBUIBIMH KYMBIC YHBIMAACTHIPY, Naiianany;

8 - Taram eHIMAEpiHIH KypaMbIH 3€pTTey TYypajibl aKMapaTThl
OPTYPIIi aKnapar Ke3JIepAeH i3liey jKoHe eHjey KabijleTTepHe e
oomy.

aHAIN31H

Hocae YCIELHOT 0
o0yyarommuecst OyayT
1 uMeTh HeOOXOAUMBIE 3HAHUSI XUMUYECKOTO
cocCTaBa M aHAJIM3a MMUIICBEIX IPOTYKTOB;

2 TIOHUMATh 3HAYCHUE MPOIECCOB IMUIIECBAPCHUST U
UX CBS3b C KIIETKAMH OPTaHOB, TKaHAMH U
OpraHamu;

3 uMeTh HEOOXOJUMBIC 3HAHUS JUIS MTOIACPIKaHUSL
3I0POBOTO 00pa3a KU3HU, B YACTHOCTH, OOBSICHUTH
MIPUYWHBI 3arpsI3HEHUS TTUIIYA TOCTOPOHHUMH
BEIIECTBAMHU, IPEUMYIIECTBA MUIIEBBIX JOOABOK;

4 UCTIONB30BaTh TEOPETUUECKUE 3HAHUS B
XUMHUUYECKHUX IKCTIEPUMEHTAX;

5,6 UMeTh BO3MOKHOCTh aHAJTU3UPOBATh,
MIPOBOJIUTH U aHAIU3UPOBATH PE3ybTaThl, paboTaTh
C XUMHYECKUMH BEIIECTBAMH B COOTBETCTBUH C
MPaBUIAMHU TEXHHUKH OC30MaCHOCTH;

7 UCTIOJIb30BATh AHAIUTUYECKUE HABBIKU JTISI
OpTraHU3aINH U BEICHUS HAYYHOU pabOTHI C
YUYEHUKAMHU;

8 ocymiecTBIATh CaMOOOpa30BaHNE HA OCHOBE
MHPOPMALMOHHOTO TONCKA CBEIEHHUH O
COBPEMEHHBIX JOCTHKCHHUSIX HAYKH U MUIIEBBIX
TEXHOJIOTUH

3aBepIIeHNs Kypca

After successful completion of the course, students
will be

1 have the necessary knowledge of the chemical
composition and analysis of food products;

2 understand the importance of digestion processes and
their relationship with organ cells, tissues and organs;

3 have the necessary knowledge to maintain a healthy
lifestyle, in particular, explain the causes of
contamination of food with foreign substances, the
benefits of food additives;

4 use theoretical knowledge in chemical experiments;
5,6 be able to analyze, conduct and analyze the results,
work with chemicals in accordance with safety
regulations;

7 able to use analytical skills to organize and conduct
scientific work with students;

8 to educate oneself through information searches on
current scientific and food technology advances

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

OelopraHuKaJIbIK XUMHUSHBIH TEOPHSUIBIK HETi3aepi

| TCOPECTUYCCKNUEC OCHOBBI HeOpFaHI/I‘IeCKOﬁ XUMHH

| theoretical basics of inorganic chemistry

Kypcmoingoickawa mazmynst / Kpamkoe cooepacanue kypca/ Course summary

TaMak XHMHsACHI - TaMak OKyienepiHin (mkizat, apTeimaii | [IuiieBas XMMHs — HAayKa o XuMmueckom coctase | Food chemistry is the science of the chemical
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OHIMJICp, JaliblH OHIMJICP) XUMHSIBIK KYpaMbl JXOHE OHBIH
TaMaKThl OHJCY NPOIECIHACTI ©3repicTepi, TaraMIbl Tayay

omicrepi Typamel FhUIBIM. Herizi — oOpraHMKajblK XHMUS,
AQHAINTUKANBIK ~ XUMHS, OHOXUMHSL. Konnmanbanel  moH
OMOTEXHOJOTHAMEH  JKOHE  XHMHSUIBIK  TEXHOJIOTHSIMEH

0alTaHBICTEL. A3BIK-TYJIIK IIMKIi3aTHIH NAHBIH OHIMAepre KanTa
OHJICY TMpOIECiHAE 3aTTapiAblH KYpaMbl MEH KaCHETTEpiHIiH
e3repyiH 3epAeneiimi. 3epTXaHaiblK MPAKTHKYM 3¢pTXaHANBIK

xabnpiktap MeH AKT-HBI maiigamaHa OTBIPBIN, XUMUSIIBIK
OKCIIEPUMEHT,  TaMaK  OHIMAepiHiH  (CyT,  HaH-TOKAIl,
KOHIUTEPIIK, Oackajapbl) 3epTXaHAJIbIK JKOHE  3epTTey

KyMbICTapbiH ycbiHamel. Ctyaent KP-HbIH Tamak eHIMIepiH
eHmipyaeri Oipereii omeyeri, Ka3zakcranma OHOTEXHOJOTHSHBI
JIaMBITy NepCIIEKTHBAIAPbI Typajbl MiKip O1ipy pecypchiHa ue..

MUIIEBBIX CHCTEM (CBIPhS, MOIYNPOIYKTOB, FTOTOBBIX
MPOAYKTOB) M €ro H3MEHEHMIX B Tpollecce
nepepabOTKU  THINM, METOAaX aHalIW3a IIHIIY.
OcHoBoi CIIy’KaT opraHuydeckast XHMHS,
aHAIMTUYECKAsT  XUMMS,  OHOXMMHUS. Kaxk
[IPUKIIaHAS JTUCIUITIIHA CBs3aHa C
OMOTEXHOJOTMEH M XHUMHUYECKOM TEXHOJOIHEM.
N3yyaer u3smMeHeHUE cocTaBa U CBOMCTB BELIECTB B
mporiecce nepepabdoTKH IMPOJOBOIBCTBEHHOTO CHIPhS
B TOTOBbIE NPONYKTHL. JlabopaTopHBI MPaKTHKyM

MPeOCTaBIIsACT XMUMHUYECKUH 9KCIEPUMEHT,
nmabopaToOpHble M MCCIEIOBAHUS  MHILIEBBIX
MPOJIyKTOB (MosouHsbIe, x71e000yIOYHbIE,
KOHIUTEPCKUE, JApYyrHe) C  HCIOJIb30BaHHEM
nmabopatoproro obopynoBanus u WKT. Cryment
UMEET  pecypc  BBIPAXKEHHS  CYXKACHHI 00

yHHKaTpHOM moTeHnmane PK B mpousBomctee
MUIIEBBIX TPOAYKTOB, MEPCHEKTHBAX Pa3BUTHA
onorexnoaoruii B Kazaxcrane.

composition of food systems (raw materials, semi-
finished and finished products) and its changes during
food processing and methods of food analysis. It is based
on organic chemistry, analytical chemistry and
biochemistry. As an applied discipline it is related to
biotechnology and chemical technology. It studies the
changes in the composition and properties of substances
during the processing of food raw materials into finished
products. Laboratory practice provides chemical
experiments, laboratory and research of food products
(dairy, bakery, confectionery, others) using laboratory
equipment and ICT. The student has the resource of
expressing judgement on the unique potential of
Kazakhstan in food production, the prospects of
biotechnology development in Kazakhstan.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

XUMMUAJIBIK TCXHOJIOTHUSA.

| XUMHYCCKass TCXHOJIOTIUA.

| chemical technology.

Ilonniy epexwenikmepi / Ocodvennocmu oucyunaunw/ Course features

3epTXaHAIIBIK JKoHE MPAKTUKAJBIK cabaKTap apHa#bl
3epTXaHajapaa Kyprisijgeni.

JlabopaTopHbie u MIPaKTHYECKUE
MPOBOJSATCS B CIIEITIA00PATOPHSIX.

3aHATHUA

Laboratory and practical classes are held in special
laboratories.

bazoaphama rcemexuici / Pykosooumenw npozpammul/ Programmemanager

Taypo6aeBa I'yjibikaH YpMaHTaeBHA, XUMUSI FHUTBIMIAPBIHBIH
KaHJIUAAThI, KAyBIMAACTHIPEUIFaH mpodeccop

BaxxeBa Hatanus BenssMmuHoBHA,
KaHAUIaT [eIarornYecKuX HayK, aCCOLMMPOBAHHBIN
npodeccop

Gubenko Maxim Andreevich, Senior Lecturer, Master
of Chemistry
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4. 4 KypcC CTyleHTTepiHe aPHAJIFAH JJIEKTUBTIK MOHAEP / DJIeKTUBHbIEC IMCHUILIMHBI 1JIA CTYAeHTOB 4 kypca/ Elective

subjects for 4st year students

Ocimoikmanyl Bomanuxa/Botany

OKy maxcamul / Yueonan yenv/ Purpose

OciMaikTepaiH OHONOTHSIIBIK OPTYPIIITiIH, OJApIbIH
KYHeNiK >karaaiiblH, OUOJIOTHSUIBIK CHIIATTaMalapbl MEH
MPaKTHKAJIBIK MAaHBI3ABUIBIFBIH 3EPTTEY.

AHATOMUSIITBIK, MOP(DOJIOTHSLITBIK, TaKCOHOMHMSLITBIK
3epTTCYNCPiH  JaFmpliapbl MEH OJICTEpPiH  Hrepy,
OCIMIIIKTEPIIH opTypmi KYHCITIK TONTAPbIHBIH

ekingepiMmeH  TaHeicy. Cabak  OapbIChIHIA  aliFaH
OumimMIepiH jka3Fel OOTAaHWKANBIK IPAaKTHKaga KEHEHTy
KoHE OeKiTy.

W3yueHne OHOJNIOTHYECKOTO Pa3sHOOOpas3nsi pacTeHHH,
NX CHCTEMATHYECKOTO IIOJIONKEHUS, OHMOJIOTHYECKUX
0COOCHHOCTEHN U IIPAKTUYECKOTO 3HAYCHUS.

OBnazeTs HAaBBHIKAMH U METOJAMHM AaHATOMUYECKHX,
MOP(OIOTHYECKHUX, TAKCOHOMUUYECKUX HCCIIECIOBAHUM,
MMO3HAKOMHUTBCA ~ C  MPEICTaBUTENSAMU  Pa3HBIX
CUCTEMATHYECKUX TIpPYNI pacTeHud. Pacmupute u
3aKpenuTh  3HAaHUSA,  IONyYEeHHBIE BO  BpeMs
AyOUTOPHBIX 3aHATHH Ha JIeTHEW OOTaHMYECKOW
MIPAKTHKE.

The study of the biological diversity of plants, their
systematic position, biological characteristics and practical
significance.

Master the skills and methods of anatomical, morphological,
taxonomic studies, get acquainted with representatives of
different systematic groups of plants. To expand and
consolidate the knowledge gained during classroom studies in
the summer botanical practice.

Okbimy

Hamuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl ¢dTTi asikTaraHHaH Keifin OiqiM anymbliap
KeJieci 0Ky HOTH KeepiHe He 00J1a1bI

1 - ecimaikTep oNeMiHIH OapibIK NATIIANBIKTAPHIHBIH
HeTi3Tr1 KyHenepis, MATIIATBIKTAPIBIH JKETEKIII
JIeTapTaMEHTTEPiH kKoHE op KadeIpaHbIH TOMEHTI TaKCH
JeHreiinme xKikre# oLy,

2 - 3epTTeNeTiH JKYHWeNiK TONTapIblH OPKAHCHICHIHBIH
OMOJIOTUSUIBIK, 9KOJIOTHSLITBIK, reorpaQusIIbIK,
MIPaKTUKAJIBIK JKoHe 0acka Jia epeKIeNTiKTepin Oimy.

3 - Conrycrik Ka3zakcTaHHBIH KeH TapajifaH TypliepiH
aHBIKTAy YIIIH ©CIMIIKTEpIiH KXYHEeNiIiri Typais! OimiMai
KOJIIaHy;

4 - MHUKDPOCKOIHS KOHE MHKPOCKOIFSUIBIK HBICAHIAPIBI
ColKeCTeHAIpY IaFpuiapbiHa ue 6oy,

5 - kociOu TepMHHIEpre, YFRIMIAP MEH TaKCOHOMUSIIBIK,
KaTeropusuiapra He, ONapJsl OKy MaTepHalblH Oepy
Ke3iHJIe THIM1 KOJIaHYy;

6 - ecimMIiKTep aNEeMiHIH >KaJIIbl XKYHeciHe 9p OCIMIIKTIH
OpHBIH KaJIail aHBIKTAay KEPEKTIriH Oiny;

7 - eciMAiKkTep oJeMi Typaiabl akKmaparTthl Tadasbl,

Iocne yCHeuHoro 3aBepuIeHUsl Kypca
ol0yuarommecs: 0yayT

1 xapakTepn3oBaTh OCHOBHBIE CHCTEMBI BCEX IapCTB
PacTUTENFHOTO MHpA, BeAylIHe OTAEIbl B IIapCcTBax U
KIacCU(PUKAIMI0O HAa YpPOBHE  HHU3IIUX TAKCOHOB
Ka)XJI0TO OT/IeNa;

2 onuChHIBaTh  OHMOJIOTHMYECKHE,  OKOJOTHYECKHE,
reorpauueckue, NPaKTHYECKUE " Jpyrue
0co0eHHOCTH KaXKmoi 3 M3YYCHHBIX
CHCTEeMaTHYECKUX TPYIIL

3 NpUMEHSTh 3HAHMS O CHUCTEMATHUKE PACTeHUH JUIst
HACHTUHUKAIMA HanboJee paclpOCTPaHEHHBIX BHJIOB
Cesepnoro KazaxcraHna;

4 BiameTb HaBBIKAMH MHUKPOCKOIHMPOBAHUS u
UACHTH(HUKAINT MUKPOCKOIINYECEKHX 00BEKTOB;

5 omepupoBaTh NPO(ECCHOHAILHBIMH TEPMUHAMH,
MOHATHAMH W TaKCOHOMHYECKUMH  KaTerOpPHSIMH,
(G (QEKTUBHO NPUMEHATHUX NpU IMojade y4eOHOTro
MaTepHaa;

6 ompenensaTh MECTO KaKIOTO0 pPAacTeHUs B 0OmIei

After successful completion of the course, students will be
1 characterise the main systems of all plant kingdoms, the
leading divisions in the kingdoms and the classification at the
level of the lower taxa of each division;

2 describe biological, ecological, geographical, practical and
other features of each of the studied systematic groups.

3 apply knowledge of plant systematics to identify the most
common species of Northern Kazakhstan;

4 master the skills of microscopy and identification of
microscopic objects;

5 operate with professional terms, concepts and taxonomic
categories, effectively apply them when presenting training
material;

6 identify the place of each plant in the overall plant system
7 systematise information about plant systems and apply it in
practice;

8 evaluate the systems of different plant groups, see their
advantages and disadvantages.
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JKIKTEHI, Tanmaiabl >KOHE CHHTE3JEHOl KOHE OHEI
NpaKTHKaa KOJ/IaHy;

8 - eciMIiKTep ANEMiHIH SPTYpIi TONTAPBIHBIH JKYHECIH
Oararnay, OJapAbIH apTHIKIIBUIBIKTAPEl MEH KEMIIUTIKTepiH
Kopy.

CHCTEME pacTUTENILHOIO MHPa;

7 cucreMaTH3MpoBaTh MH(OpMaNMIO O CHCTEMax
PAaCTUTENILHOTO MHpa U MPUMEHSET €€ Ha NPAKTHKE;

8 OlLICHMBATh CHCTEMBI PA3HBIX IPYMI PACTUTEIHHOTO
MHpa, BUIUT UX JOCTOMHCTBA U HEAOCTATKH.

Ilpepexeuzummepi / Ilpepexeuszumot / Prerequisites

I{uronorus xoHe ructosiorus. I'eHeTuka

| uronorus u ructosiorus. I 'eHeruka.

| Cytology and Histology. Genetics

Kypcmuvingvickawa mazmynot / Kpamkoe codepycanue Kypca/ Coursesummary

Borannka — eciMIiK oIeMiHIH TIpIIUIK (opMamapsl,
ONApIBIH KYPBUIBIMBI MEH TIPIIUTK MPOIECTEPiHiH
3aHIBUTBIKTAPEI TYPaJIbl FBUTBIM.

Kypc crymenTrepnmi  eciMmikTep  OJEMiHIH  aiyaH
TYPJUTITiIMEH, OCIMIIKTEPIiH AaMybl MEH KYpPBUTBIMBIHBIH
HETI3rl 3aHABUIBIKTAPBIMCH, OJIAPJBIH IIBIFY TETIMCH,
ociMIKTep MeH Oacka Tipi OpraHu3Mzep apachbIHIArbl
KaThIHACTAPMEH TaHBICTBIPA/bl, OJIAPABIH TIPIILUIK €Ty
opTacsiMeH OaiylaHbICBIH KepceTeai. OCIMIIK ar3anapblH
3epTIeyae  TOXKIpUOETIK  JKYMBIC  JKOCHApJIaHFaH.
Crynentrep OoTaHMKaNblK  OOBEKTUIEpAl — Tanjayra,
FBUTBIMH Oara Oepyre jKoHe OOTaHHUKAJBIK OOBEKTIICPIiH,
KOFaMIACTBIKTapIbIH JaMy OoJDKaMbl OOWBIHINA TIKip
oinmipyre, KazakctaH TaOWFaTHIHBIH OMOATyaHTYPILIITiH
cakTay Macelenepi: JKaFmaibl, mpoOiemanapsl, MIeIry
YKOJIIApbl OOMBIHIIIA TIKIp alMacyFa MyMKIH/IIK ajajbl.

Borannka — Hayka O OKM3HEHHBIX  (hopmax
PacTUTENBEHOTO MHupa, ux CTPOCHHHU u
3aKOHOMEPHOCTSIX JKU3HEHHBIX MPOIECCOB.

Kypc 3HaKOMHT CTYAEGHTOB C MHOroo0pasuem
PACTUTENFHOTO MUPA, OCHOBHBIMH 3aKOHOMEPHOCTSIMHU
Pa3BUTHSI ¥ CTPOCHHS PACTCHUIL, X MPOUCXOKICHHUEM,
B3aMMOOTHOIICHUSIMH MEXIY PACTCHUSIMH U JPYTUMH
JKUBBIMH OpraHU3MaMH, JIEMOHCTPUPYET HX CBSI3H CO
cpefoii oOuTaHus. 3alUIAHUPOBAHA OMBITHUYECKAS
paboTa B HCCIICOBAHUH PACTHTEIBHBIX OPraHU3MOB.
CTyaeHThI HMMEIOT BO3MOXKHOCTh  aHAJIU3UPOBATH
O6oTaHMYECKHE OOBEKTHI, JaBaTh HAYYHYIO OLEHKY U
BBIp@XKATh  CYXJEHHS [0 TPOTHO3Y  Pa3BUTHS
0OTaHMYECKUX OOBEKTOB, COOOINECTB, OOMEHHBAThLCS
MHEHMSIMU (o) BOIMpPOCaM COXpaHEeHHs
6uopaznoobpasus npupojpl Kazaxcrana: COCTOSIHUH,
npo0JieMax, MyTIX PelIeHUs..

Botany is the science of plant life forms, their structure and
the laws of life processes.

The course introduces students to the diversity of plant life,
the main regularities of plant development and structure, their
origins, the relationship between plants and other living
organisms, and demonstrates their relationship with the
environment. Experimental work in the study of plant
organisms is planned. Students have the opportunity to
analyse botanical objects, give scientific assessment and
express judgement on the forecast of the development of
botanical objects, communities, exchange opinions on
conservation of nature biodiversity of Kazakhstan: state,
problems, ways of solution.

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

OHAIPICTIK MpaKTHKa

| HpOI/IBBOHCTBeHHaH IpaKTHUKa

| Apprenticeship

Ilonniy epexwenikmepi / Ocodennocmu oucyunaunwvy/ Coursefeatures

3epTxaHalIbIK )KOHE MPAKTHKAJIBIK cabakTap apHaibI
3epTXaHajiap/ia XXyprisiiesi.

JlaGopaTopHBIE U MPAKTUYECKUE 3aHSITUS IPOBOJISTCS B
crery1adbopaTopusx.

Laboratory and practical classes are held in special
laboratories.

bazoaphama rcemexwici / Pykosooumens npozpammul/ Programmemanager

KoxmyxameroBa Asn CyJaTaHoBHa,
afa OKBITYIIbI, )KapaThUIbICTAHY FHUIBIMIAPBIHBIH
Marucrpi

Bopoaynuna Ogabra Bukroposua,
KaHAUIAT OMOJOTHIECKUX HAYK, ACCOLNUPOBAHHBINA
mpogeccop

Borodulina Olga Viktorovna, Ph. D., associate Professor

53




Muxonozusxconenuxenonocus/Mukonozuaunuxenonozus/Mycology and Lichenology

Oky maxcamul / Yueonas yenv/ Purpose

OCIMIIKTEepiH OHONOTHSIIBIK SPTYPJUIITiH, ONapably
KYHeNIK jKarJaiblH, OMOJOTHSUIBIK cHUIaTTaManapbl MEH
NPaKTHKAJIBIK MAaHBI3AbUIBIFBIH 3€PTTEY.

AHaTOMUSIIBIK, MOPQOJIOTHSIBIK,  TaKCOHOMUSUIBIK
3epTTEeYNIEpAIH  JaFabpuIlapbl MEH 9JICTepiH  Hrepy,
OCIMIIIKTEPIIH opTypmi KYHEITIK TOTITaPBIHBIH
eKinmgepiMmer  TaHeicy. Cabax  OapbICBRIHIa  anFaH

OumiMIepiH jka3Fel OOTAaHWKANBIK IPAKTHKaga KEHEHTy
JKoHE OeKiTy.

H3ydyenue OHOIOrMYECKOr0 pa3HOOOpa3us pacTeHUH,
UX CHCTEMAaTHYECKOTO IIOJIOKEHUs, OHMOJIOTHYECKUX
0COOEHHOCTEH U MPaKTHUECKOTO 3HAYEHUSI.

OBnazieTh HaBBIKAMH M METOJaMU AHATOMHYECKHX,
MOP(OIOTHYECKUX, TAKCOHOMUUYECKUX HCCIICIOBAHUM,
MO3HAKOMHUTECS € TNPEACTABUTSISIMUA  Pa3HBIX
CHCTEMAaTHYECKHX TIPYNI pacTeHuil. Pacmmpurts u

The study of the biological diversity of plants, their
systematic position, biological characteristics and practical
significance.

Master the skills and methods of anatomical, morphological,
taxonomic studies, get acquainted with representatives of
different systematic groups of plants. To expand and
consolidate the knowledge gained during classroom studies in
the summer botanical practice.

Okbimy

Kyperbl ¢oTTi agkTaraHHaH Keilin OijnimM ajgywmsbliap
KeJieci 0Ky HOTH:KeJslepiHe ue 00J1aabl

1 - ecimaikTep oNeMiHIH OapibIK NATIIATBIKTAPBIHBIH
HeTi3Tr1 KyHenepis, MATIIATBIKTAPIBIH JKETEKIIT
JleTapTaMEHTTEPiH kKoHE op KadeIpaHbIH TOMEHT1 TaKCH
JeHreiinae xKikrei Oiy;

2 - 3epTTeNIeTiH J>KYHeNlK TONTap/blH SpKaChICHIHBIH
OMOJIOTUSUIBIK, 9KOJIOTHUSUIBIK, reorpausuIbIK,
MPAKTUKAJIBIK KOHE 0acKa J1a epeKIIeTiKTepid Ouy.

3 - Conrycrik Ka3zakcTaHHBIH KeH TapajifaH TypliepiH
aHBIKTAy YLIIH ©CIMIIKTEPAIH XKYHeIUIiri Typanbl 0imiMi
KOJIIaHy;

4 - MUKPOCKOIHMS XOHE MHKPOCKOIMSUIBIK HBICAHIAPIbI
ColKeCTeHAIpY laFapuIapbiHa ne ooiy;

5 - KociOM TepMHUHJEpre, YFhIMIAp MEH TaKCOHOMUSUIBIK
KaTeropusulapra ue, oJapabl OKy MaTepHalblH Oepy
Ke3iHJIe THIM/Ii KOJIJIaHy;

6 - eciMIiKTep SJEMIiHIH MKAJIIbI KYWECIHIE op OCIMIIKTIH
OpHBIH KaJIaif aHBIKTAy KePEKTITiH Oiiy;

7 - eciMaikTep oJemi Typanbl akKmaparThl TaOabl,
KIKTEHII, Talgaiabpl >KOHE CHUHTE3JEHIl JKOHE OHBI
MIpaKTHUKaa KOJIJaHy;

8 - eciMIiKTep QJIEMiHIH SPTYpJi TONTAPBIHBIH JKYHECiH
Oarayay, 0JapJIblH apTHIKIIBUIBIKTAPhl MEH KEMIIUIIKTEPiH

After successful completion of the course, students will be
1 to know the basic systems of all plant kingdoms, the

3aKpeNUTh  3HAHMS,  IIONYYCHHBIE BO  BpeMsd
AyOUTOPHBIX 3aHATHH Ha JIeTHEW OOTaHMYECKOW
HpaKTHKE.

Hamuceci / Pezynomamut o6yuenusn / Learning outcomes
Mocae yCHEUIHOT O 3aBepIIeHus Kypca
o0yuarommuecs Oyayr
1 3HaTh OCHOBHBIE CHCTEMBl BCEX  IIapCTB

PACTUTCIIBHOTO MUpa, BEAYHIUEC OTACIIbI B HAPCTBAX U
maccmbnxaumo Ha YpPOBHC HU3IINX TaKCOHOB
KaXJ01ro oracia,

2 3HaTh OHoNIOrHYecKue, 9KOJIOTHYECKHE,
reorpaduueckue, MPaKTHYECKUE u JpyrHe
0COOEHHOCTH KaX10i u3 N3YYEHHBIX

CHCTEMaTHYECKHUX TPYIII.
3 mpUMEHSTHh 3HAHUSA O CHCTEMAaTHKE pacTeHHH Uit
naeHTH(HUKAINK HanboJiee pacrpoCTPaHEHHBIX BHJIOB
CesepHoro Kazaxcrana;

4 BiameTb HaBBIKAMH MHUKPOCKOIIMPOBAHUS u
HACHTH(UKAINT MUKPOCKOIIUYECKUX OOBEKTOB;

5  Bnagerh  NpoecCHOHAIBHBIMH  TEPMUHAMH,
MOHATHAMH W TaKCOHOMHYECKUMH  KaTErOpPHSIMHU,
3¢ (GeKTHBHO NPUMEHSET WX MpH Iojadye y4eOHOTro
MaTepHana,

6 ompenensiTh MeCTO KaXIOTO PAcTeHHs B oOmiei
CHCTEME PacTUTEIFHOT'O MHPAa;

7 HaxoIuTh, KiIacCH(pHUIMPOBaTh, aHAIU3HPOBATH W
CHHTE3UPOBATh nHpopManuio 0 cucreMax

PACTUTCIIbHOI'O MHpa U MPUMCHSCT €€ Ha NPAKTUKE;

leading divisions in the kingdoms and the classification at the
level of the lower taxa of each division;

2 to know biological, ecological, geographical, practical and
other features of each of the studied systematic groups.

3 to apply knowledge of plant systematics to identify the
most common species of Northern Kazakhstan;

4 know the skills of microscopy and identification of
microscopic objects;

5 master the professional terms, concepts and taxonomic
categories and effectively apply them when presenting the
training material,

6 identify the place of each plant in the overall plant system
7 find, classify, analyse and synthesise information on plant
systems and apply it in practice;

8 assess the systems of different plant groups, see their
strengths and weaknesses
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Kepy.

8 OIICHMBATb CUCTEMbI PA3HBIX I'PYyNIl PACTUTCIBHOTO
MHpa, BUACTb UX JOCTOMHCTBA U HEAOCTATKU.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

IluTonorus >xoHe rucToIorHs. I eHeTHKa

| IMutonorus u rucrosorus . 'eHeTnka.

| CytologyandHistology. Genetics

Kypcmuingvickawa mazmynst / Kpamkoe codepicanue kypca/ Coursesummary

IMonnmik camama ipremi  OUTIMII  MCHIEPreH  JKOHE
TEOPHSUIBIK OLTIMJII MPAaKTUKAJIBIK KbI3METIIEH OIpiKTIpyIi
JKy3ere achlpafpl; TOHAIK cajaga MaibIMaayIapsl
TYKBIPBIMIAWIB KoHE OumiM Oepy mporeciHe MoHIEP
OUTIMIH MTpOEKIMsANIAyFa JaifbIH 00JaIbL;

Foutetvn  xabppikrap MeH AKT maiimamana OTBIPEIT,
XAMISUIBIK ~ JKOHE  OMOJIOTHSIIBIK — OKCIIEPUMEHTTED,
3epTXaHAJBIK KOHE JalalibIK 3epTTeyIIep Kypriseni;
CaHpIpayKyiakTap Me€H  KblHaJapJblH  (OHTOTEHE3)
KYPBUIBIMBI MEH KaJBIITACy IMPOLECTePiH 3epTTEHIi.
CTymeHTTep  CaHbpIpayKyJakKTap MEH  KbIHAJIAP/IBIH
OMOXUMHUSCH, MOPQOJOTHACH, (HUIUOIOTHUACHL  HKOHE
9KOJIOTHSICHI MOCEJCNEPiH TalKbUIAHIBl. 3epTXaHaJbIK
CeMHHAp OCIMJIKTEp/iH aHATOMUSUIBIK €PeKUICTIKTEPiH,
TapanyblH, JKYHeNeHyiH, TaOWFaTTarbkl »JKOHE ajaM
eMipiH/Ieri MaHBI3IBUIBIFEIH 3€PTTEYTe MYMKIHIIK Oepesi.
CaHpIpayKyJlakTap MeH KBIHAIAPIBIH  MPaKTHKAIBIK
MaHBI3BUTBIFEl TaNAHAIBl JKOHE OJIAPIBI KOpFay JKOHE
OMOOPTYPIIUTIKTI caKTay KQXKETTLIIr Heri3aemne .

Bnanenue QyHnaMeHTanbHBIMU 3HAHUAMHI B
MIPEAMETHOW 00JacCTH M OCYIIECTBIAET HHTETPAIHIO
TEOPETUIECKUX 3HaHUHI c MIPAKTUYECKON
JESTENBHOCTBIO; ®opMmynupyeT  CyXIEHHA B

NPEeAMETHOW  00JacTM W HMMEET  T'OTOBHOCTB
MIPOELUPOBaTh 3HAHUE NPEIMETOB B 00pa30BaTENIBHBIH
Tpo1Iecc; [IpoBenenue XUMHUYECKOTO u
OMOJIOTMYECKOT0 JKCIIEPUMEHTa, J1adOpaTOpHBIX U
MOJIEBBIX  MCCIICOBAHUM,  HCHOJB3YS ~ Hay4yHOE
obopynoanne u MKT; U3sydeHue CTPYKTYpbl H
npouieccoB  (HopMHpOBaHUSI TPUOOB U JIMIIAHHUKOB
(orTorene3).  CrymeHTBI  OOCYXXHTAlOT  BOTIPOCHI
onoxumun, MoOpQosoTuu, (UINOJIOTHA ¥ IKOJOTHH
rpubOB ¥ JHINAHUKOB. JlabopaTOpHEIH HpPaKTUKyM
MIPEOCTaBIISIET BO3MOXKHOCTb HCCIEeI0BATh
aHaTOMHYECKHE  OCOOEHHOCTH,  paclpOCTpaHEHHE,
CHCTEMaTH3aIMI0, 3HAYMMOCTh PACTEHHH B MIPUPOJE U
KM3HM  4ellOBeKa. AHalM3UpyeTcss IpaKkTHYecKas
3HAYUMOCTb TPUOOB M JIMIIAHHUKOB U 0OOCHOBBIBACTCS
HEOOXOMMMOCTh WX  3allUThl W COXpPaHEHHs
O6ropa3zHooOpaswsl.

It studies the structure and formation processes of fungi and
lichens (ontogenesis). Biochemistry, morphology, physiology
and ecology of fungi and lichens. Anatomical features,
distribution, systematization, the importance of plants in
nature and human life. Protection and practical importance of
fungi and lichens.

Possession of fundamental knowledge in the subject area and
integrates theoretical knowledge with practical activities;
Formulates judgments in the subject area and has the
willingness to project knowledge of subjects into the
educational process; Conducting chemical and biological
experiments, laboratory and field research using scientific
equipment and ICT; Studying the structure and processes of
formation of fungi and lichens (ontogenesis). Students
discuss biochemistry, morphology, physiology and ecology
of fungi and lichens. The laboratory workshop provides an
opportunity to explore the anatomical features, distribution,
systematization, importance of plants in nature and human
life. The practical significance of fungi and lichens is
analyzed and the need for their protection and conservation of
biodiversity is justified.

Ilocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

OHJIPICTIK TPaKTHKA

| HpOI/ISBOHCTBeHHaH IpaKTUKa

| Apprenticeship

Ilonnin epexwenikmepi / Ocodennocmu oucuyunaunst/ Coursefeatures

3epTxaHabIK XKOHE MPAKTHKAIBIK cabaKTap apHaubl
3epTXaHajap/a Kypriziiesi.

JlabopaTopHble U IPaKTUIECKUE 3aHATHS TPOBOJISATCS B
crnenabopaTopusx.

Laboratory and practical classes are held in special
laboratories.

bazoapnama sncemexuici / Pykogooumenwv npozpammst/ Programmemanager

Ko:xmyxameroBa Aan CyJTaHOBHA,
ara OKBITYIIBI, XKapaTbUIBICTAHY FHUIBIMIAPBIHBIH
Marucrpi

Bopoayauna Oabra BukropoBHa,
KaHIUIAT OMOJIOTMICCKUX HAYK, ACCOLUUPOBAHHBIN
mpogeccop

Borodulina Olga Viktorovna, Ph. D., associate Professor
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XHUMHSJIBIK TeXHOJIOrHs (AFbLIMBIH TiTinae)/ Xumuyeckast Texnoorus(Ha anrauiickom sisbike)/Chemical Technology(in English)

Oky makcatbl / YueOHas nesin/ Purpose

KOFapbl OUTIKTI XUMHUK Jaspiiaylpl KamTamachl3 Ty,
XUMUSUIBIK  TEXHOJIOTHSIHBIH ~ HETI3/IepiH MEKTen KYypChIHZAA
najganany.

o0ecreunTh IMOATOTOBKY BLICOKOKBaHI/I(i)I/IHI/IpOBaHHOFO
XHUMHKa, OCBCIIAaTh B IMIKOJBbHOM KYPCC XMMHUU BONPOCHI
XUMHUYECKON TEXHOJIOTHH.

toensure the training of highly qualified chemist
cover in school chemistry problems of chemical
technology.

OxkbITy HOTH:KeCi / Pe3yabTaThl 00yyenus / Learning outcomes

KypeTsl ¢oTTi assKTaraHHaH KeiliH OL1iM anymbuiap keJjeci
OKY HITHM:KeJslepiHe ue 00J1aabl

1 — TeXHONOTHSUIBIK Ma3MYH/IBI €CENTEP/l IIbIFapyabl YIpEHY;
2 — Keibip mapaMeTpiapAblH TEXHOJOTISUIBIK IPOIECTEPIiH
KYpYiHE oCepiH 3epTTeit Oiry;

3— KaHa OKBITY TEXHOJOTWSUIAPBIH KOJAaHY  apKbUIbI
XMMUSHBIH 0Oacka MOHACPMEH JKOHE OMIpMEH OaillaHBICHIH
YTBIMJBI KOJITAHY;

4— mmKi3aTTapAplH  TaOMFM  KO3JEpiH KOHe  KaHJjai
KOJIIAPBIMEH OHJICNIETIHIH TYCIHY;
5—- XHMUANBIK ~ OHMIPICIHIH  OHIMAEpiHIH ASKOHOMHKAIA

KOJIJIaHBUTYbIH TYCIHY;

6— XUMUSI TEXHOJIOTUSICHIHBIH TEOPHSUIBIK HETi3JepiH, OHaipicTe
KOJIJIaHBUIATBIH ~ TE€XHOJOTHSUIBIK ~ AllllapaTTapiblH  TypJepiH
a)XpIpara aiy;

7— TEXHOJIOTHSIBIK TPOIIECCTEP/IIH TYPIEPIMEH TaHbICY;

8— eHepKaCiNTiH 3USHIBI SCEPIHEH KOpIIaraH OpTaHbl KOpFay
ONICTEPIH aXKbIpaTy.

IocJie ycnemHoro 3aBepuieHusi Kypca o0y4arommecs
oyayTt

1 BBIUHCIIATH TEXHOJIOTHYECKUH KOHTEHT;
2 WCCNenoBaTh BIMSHHE HEKOTOPBHIX IapaMEeTpoB Ha
TEXHOJIOTHYECKHE MPOLIECCHI;
3 OCYIIECTBISTHPALMOHAIBHOE HCIIOJIb30BAHUE XUMUH C

Apyrumun JUCHUIIIIMHAMH u OBITOM 3a CUcT
HCIIOJI30BaHUA HOBBIX TEXHOJIOT UM o6yqu1/1>1;
4 KOMMCHTHUPOBTDH u MOsSACHATH HCIIOJIb30BAHUC

MPOAYKTOB XHMHYECKOTO IPOU3BOJCTBA B 3KOHOMUKE;
6 BBIENATH TEOPETHUECKHE OCHOBBI XMMHYECKOH
TEXHOJIOTHH, THOBl  TEXHOJOTWYECKHX  aIllaparos,
HCTIOJNb3YEMBbIX B TIPOMU3BOJICTBE;
7caMOCTOSITENIbHO ~ 3HAKOMUTBCS C  HOBBIMHUBHIAMHU
TEXHOJIOTHYECKHUX MIPOLIECCOB;
8  BbIpaXaThb  CyKAEHHMS ¥  apryMEHTHUPOBATh
HEOOXOJMMOCTh  3aIIMINATHOKPYXKAIOIIYI0 Cpeay OT
BPEIHOT'O BO3/ICHCTBHS MPOMBIIIJICHHOCTH.

After successful completion of the course,
students will be

1 - learn to compute technological content;
2 - explore the influence of some parameters on
technological processes;
3 - rational use of chemistry with other disciplines
and life through the use of new teaching
technologies;

4 - understands the natural sources of the raw
materials and how they are processed;
5 - understand the use of products of chemical
production in the economy;
6 - can distinguish the theoretical foundations of
chemical technology, types of technological
apparatus used in production;
7 - will be acquainted with types of technological
processes;

8 - disassociates the environment from the
harmful effects of the industry.

IpepexBusurrepi / [IpepexBusutsl / Prerequisites

TNEPUOATBIK xcyﬁe SHGMCHTTCpi XHMHHCBI,6CI7[OpFaHHKaHLIK
KOCBUIBICTAPIbIH MAaHbI3/Ibl KJIaCTAaPbl, aHAJIUTUKAJIBIKXUMMUSI,
OpraHUKaJIbIKXUMUS

AHAJIUTUYCCKAd XHUMUSA, OpPraHUvYCCKasg XHUMHS, XUMUSA
3JICMCHTOB HepHOﬂI/I‘ICCKOﬁ CHUCTCMBI, Ba)KHEHIIIHE
KJIACCbl HCOPTaHNYCCKUX COGIII/IHGHI/Iﬁ

analytical chemistry, organic chemistry chemistry
of elements of the periodic system, the most
important classes of inorganic compounds

KypcrsinkbicKkama ma3myHbl / KpaTkoe conep:kanne kypca/ Course summary

CTyaeHTTepAeXUMHUSUIIBIKKOHEMEXAHHMKAIBIKTEXHOJIOTHSLTAPTYP
aJIBITY CIHIKKAJBITITACAIB, OH/TIPICTIHTEXHOJIOTHSIIBIK,
TEXHUKAJIBIK-D5KOHOMHUKAJIBIK,
9KOJIOTHSUTBIKKOPCETKIITEPIH3EPTTEYHETI31HIEChIHHOHTayIaM
HJIBL. CTyIeHTIINKI3aTTRIHTAOUFUKOPIIaphIHOaFaay,
OHJIIpyTaCLIACPI, KalTaeHaeydIicTepi,

VYV cryaeHToB QopMmupyeTcs TOHATHE O XUMHUYECKOU U
MEXaHWYECKON TEXHOJOTHH, Pa3BUBACTCS KPUTHIECKOE
MBIIIJICHNE Ha OCHOBE W3YYCHUS TEXHOJIOTHUECKHUX,
TEXHUKO-9KOHOMHUYECKUX, IKOJIOTHIECKHX ITOKa3aTeleH
npou3BoACTB.  CTyIeHT  HUCHOJB3YyeT  BakKHEWIIne
TEXHOJIOTHYECKHE MOHATHSL M ONpeneseHus s

Students form the concept of chemical and
mechanical technology, develop critical thinking
on the basis of the study of technological,
technical, economic, environmental indicators of
production. The student uses the most important
technological concepts and definitions to express
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XUMUSITBIKOHEPKACITOHIMICPIHITAW TaTaHy CaTaChIHAAITIKipO1I
IPYYIIIHMaHBI3IBITEXHOJIOT USUTBIKYFRIMIaPMECHAHBIKTAMAIIAP,T

pIITagaaHagbl, KP-
HBIHXMMUSICAJIACHIHIaMBITY IaFbIKEIICIICT iHTA A b1
pecypcrapapnaianaHyraTainay)oneoaranayKyprizen,
OHIIpicKayiNci3AiriHKaMTaMachI3eTe .
YKabmeixkrapmeHAKTKOIIaHAOTHIPHITI, (huznka-

XUMHSUTBIKTEX HOJIOTHSIIBIKITP OLIECTEP NIMO IS ITb NS U TiH X UMHSLIT
BIKDKCIIEPIMEHTKYPTi3eIi.
[ToHMeKTenTeriXUMHUSKYPChIHBIHTHICTIO0IIMepiOOoHbIH A A
FBIOKBITY/IBIHTAHBIM/IBIKHET 131 HKAMTaMaChI3€TY Y LLIIHMaHBI3IbI.

BbIpaXKCHUA cymz[e}mﬁ B oOJyacTu OLICHKU MPUPOJAHBIX

3alacoB  CBIPbS,  CIIOCOOOB  JOOBIYM,  METOJOB
nepepaboTku, OO0NACTH HUCMONB30BAHUS — POIYKIHH
XUMHYECKON MPOMBIILUICHHOCTH, aHaJIM3UPYeT

nepcrnekTuBel PK B pa3BUTHMM XUMUYECKOW OTpaciu:
IMPOBOIUT aHAIN3 M OLEHKY HCIIOJIB30BAHHSA PECYPCOB,
obecrieueHnst 0E30IACHOCTH TNPOM3BOACTBA. [IpoBoauT
XMUMHUYECKHH OSKCIEPUMEHT, MOAEIHMPYIOMMHA (usnko-
XUMHYECKHE TEXHOJIOTMYECKHE IPOLECCHl, HCHOIb3Ys
obopynoBanne u MWKT. [ucuunnuHa 3HauUMMa IS
obecreueHus KOTHUTUBHOM OCHOBBI IpEeACTOALIETO
IpenojaBaHusd 1O  COOTBETCTBYIOIIMM  pa3jenaM
HIKOJIBHOTO Kypca XUMHUHI

judgments in the field of evaluation of natural
reserves of raw materials, methods of extraction,
methods of processing, the field of use of
products of chemical industry, analyses the
prospects of RK in the development of chemical
industry: conducts analysis and evaluation of the
use of resources, ensuring production safety.
Conducts chemical experiments simulating
physical and chemical technological processes,
using equipment and ICT. The discipline is
significant in providing a cognitive basis for the
forthcoming teaching of the relevant sections of
the school chemistry course.

IocrpexBusutrepi / IocTpekBusuthl/ Postrequisites

OHIPICTIK TpaKTHKa

| HpOI/ISBOHCTBeHHaﬂ IIPAKTHUKA

| Apprenticeship

ITonnin epexmenikrepi / OcodennocTn gucuunaunbl/ Coursefeatures

3epTXaHabIK )KOHE MPAKTUKAJIBIK cabakrap apHaibl
3epTXaHagapaa Kyprisijges.

JlaGopaTopHbie W MPAKTUYECKHUE 3aHATHS MPOBOAATCS B
crelyiabopaTopusix.

Laboratory and practical classes are held in
special laboratories.

barnapiaama xerek

wici / PykoBoaurtens nmporpammsl/ Programme

manager

TayakenoB Uuncruc AiiiaprasueBsud,
TMIeTarOTMKa FEUTBIMIAPBIHBIH MarucTpi

I'ybenko Makcum AHapeeBHY, CTapLINil
MperoiaBaTeNb, MarucTp XUMHUH

Tauakelov Chinsgis Aydargazievich,
Master of Education

Xumusanvtk oHOIpicmin IKOA02UACHL (A26LIUIBIH MITIHOE /IKON02UA XUMUYECK020 npou3eoocmea(na anziuiickom azvike)/Ecology of Chemical

Production (in English)

Oky maxcamul / Yueonas yenwv/ Purpose

XKOFapbl OUTKTI XMMHUK JaspilayAbl KamTamachl3 €Ty,
XUMUSUTBIK TE€XHOJIOTHSIHBIH HETi3[iepiH MEKTeN KypChIHIa
rnaiianany.

00eCIeYnTh TOATOTOBKY BBICOKOKBATH(DHUIIUPOBAHHOTO
XHMMHKA, OCBEUIaTh B IIKOJIHLHOM KYpC€ XHMHUU BOMIPOCHI
XUMHUYECKOH TEXHOJIOTHH.

toensure the training of highly qualified chemist cover in
school chemistry problems of chemical technology.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

KypeTbl ¢oTTi asikraranHaH keifin Outim agymbiiap | IT

KeJieci 0Ky HOTHuKeJIepiHe e 00J1aabl

oyayT

0CJI¢ yCHEIIHOI'o 3aBepuicHMsl Kypca oﬁyqamumem

After successful completion of the course, students
will be
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1 — TEXHONOTHSAIBIK MAa3MYHJIBI ©CCHTEpHi IIbIFapyIbI
YHpeny;

2 — Keiibip mapaMeTpiap IbIH TEXHOJIOTHSIIBIK MPOIECTEPIIH
KYpYiHE ocepiH 3epTTeit Oiry;

3— KaHa OKBITY TEXHOJOTHSUIAPBIH KOJIAHY apKbLIbI
XAMUSHBIH Oacka MoHIIEpMEH XOHE eMipMeH OailaHBICHIH
YTBIM/IbI KOJIJIAHY;

4— mUKi3aTTapAbIH TaOWFW Ke3IEepiH JKOHE
KOJTApbIMEH OHICTCTiHIH TYCiHY;

5— XHUMUSUIBIK OHJIPICIHIH OHIMIEpIHIH HSKOHOMHKa/a
KOJIIaHBUTYBIH TYCIHY;

6— XUMHA TEXHOJIOTHACBHIHBIH TCOPHMSUIBIK HETI3IEPiH,
OHJIIpiCTe KOJIAHBUIATHIH TEXHOJIOTHSIIBIK arapaTrTapIbiH
TYpJIEpiH aXbIpara aiy;

7— TEXHOJOTHSIBIK MPOIECCTEP/IiH TYPJICPIMEH TAHBICY;

8— eHepKoCINTIH 3USHIBI OCEpiHEH KOpIIaraH OpTAaHEI
KOpFay 9JIiICTePiH aXbIpaTy.

KaHgai

1 BBIYHCIISTH TEXHOJIOTUYECKUil KOHTEHT;
2 uccnenoBaTh BIHSHHE HEKOTOPHIX IIapaMeTpoB Ha
TEXHOJIOTHUECKHUE HPOLIECCHI;
3 apryMeHTHpOBaTh pAIOHATHHOE Pa3BUTHE XHMUHU 32

CUeT HCIIOJIB30BaHUA HOBBIX TeXHOJ’IOI‘HfI;
4 TMOHHMMATh UCIOJIB30BAHUE IPOAYKTOB XHWUMHYECKOTO
MNpOU3BOACTBA B OKOHOMHUKE;
6 BBIACIIATH TCOPECTUYCCKHUC OCHOBBI ~ XHMHYCCKOH
TCXHOJIOTHH, THIIBI TEXHOJIOTHYECCKHNX armapartos,
HCIOJIb3YEMbIX B IIPOU3BOACTBE,

73HAKOMHUTBCA C BUAAMHU TEXHOJIOTHYECKHUX MPOIIECCOB;
8 MNpOrHo3upoBaTh TUHAMHUKY OKpYXKAIOLIEH cpensl OT
BPEIHOT'O BO3/ICHCTBHS MPOMBIIIJICHHOCTH.

1 - learn to compute technological content;
2 - explore the influence of some parameters on
technological processes;
3 - rational use of chemistry with other disciplines and
life through the use of new teaching technologies;
4 - understands the natural sources of the raw materials

and how they are processed;
5 - understand the use of products of chemical
production in the economy;

6 - can distinguish the theoretical foundations of
chemical technology, types of technological apparatus

used in production;
7 - will be acquainted with types of technological
processes;

8 - disassociates the environment from the harmful
effects of the industry.

11

epexeusummepi / Ilpepexeusumet / Prerequisites

MEPUOATHIK XKYHe 3JIeMEHTTEeP1 XMMUSIChI,0eOpraHUKaIbIK
KOCBUIBICTAP/IbIH MAaHbI3/bl KJIACTAPHI,
AHAIMTUKAJIBIKXMMHUS, OPraHUKAJIBIKX UMUSI

aHaJIUTUYECKass XUMUS, OpraHuyYecKas XWUMHs, XUMHS
3JIEMEHTOB MEPUOANUECKON CUCTEMBI, Ba)KHEUIIINE KIIacChl
HEOPTraHMYECKUX COCTMHEHUN

analytical chemistry, organic chemistry chemistry of
elements of the periodic system, the most important
classes of inorganic compounds

Kypcmuvinkvickauwa mazmynot / Kpamkoe codepycanue kypca/ Course summary

CTyIeHT TEOPHSIIBIK O11IM MEH MPaKTHKAIBIK MPOCKIISHEI
HaKTBl OHIPIC JKaFHaiapblHA HMHTETPALUsIIay HETi3iHIe
XAMWSUIBIK ~ OHIIPIC DKOJOTHACH  CallachIHIAFBI  ipreii
OimimMai wrepemi. XUMMSJIBIK OHIIpicTepAeri KopliaraH
OpTaHbBIH KayilCi3[iK Mocelneci, KaTThl, CYMBIK XOHE ra3
TOPi3Ai  MIBIFAPBIHABUIAPABI  TA3apTy AamlapaTTapbIHBIH
KYPBUIBIMBI MEH >KyMBIC TpuHOHNTEpi 3eprremyeni. AKT-
HBI TMalajaHa OTBIPBIN, MOICIBACY HETI3IHIC XUMHSIIBIK
9KCHEPUMEHT  JKYpri3edi, XUMISUIBIK  OOBEKTiIep/i
TaNgaiael, AaMy OaFbITTApBIH FBUIBIMH JKOHE OJICYMETTIK
Oaranay, KOpIIIaFaH OpTaFra KOJOTHSIIBIK KBICBIM Kacay bl
3eprrey kyprisineni. CTyneHT KajIBIKChI3 OHAipicTepii,
TYABIK LUK eHAipicTepai (QHIMOHAIIAY Macesenepi
OolibIHIIA MaMaHJapMEH JKOHC MAaMaHAApChI3 THIMI
9KOJIOTHsIFA OarapiaHFaH KOMMYHHKAIMSHBI JTaMbITAIbI

JKOHE KOPCETE/Ti JKOHE aJIJIaFbl KOCIOM KhI3METTIH OuTiM Oepy

CryneHT oBnazeeT (QyHIAMECHTAJIbHBIMH 3HAHUSIMH B
00J1aCTH 3KOJIOTHH XMMHYECKOTO ITPOM3BOACTBA HAa OCHOBE
MHTETPALMA TEOPETHYECKUX 3HAHUH M MPAKTHYECKOH
MPOEKIMH B YCIIOBHS peallbHbIX NPOU3BOJACTB. M3ydaercs
mpobyiieMa  0€30MAaCHOCTH  OKPYXAromed Cpensl B
XUMHYECKHX TPOM3BOJACTBAX, YCTPOMCTBO W TNPHHIIUIIBI
paboTHl ammapaToB IO OYHCTKE TBEPABIX, XKHUIAKUX U
ra3oo0pa3HbIX  BBIOpOCOB.  [IpOBOAUT  XUMHYECKHIA
SKCHEPUMEHT Ha OCHOBE MOJCTUPOBAHUSA, HCIIONIB3YS
UKT, ananmn3 XuMu4ecknx OOBEKTOB, BHIpaOATHIBAETCS
HaydHas ¥ COLMAJIbHAs OLIEHKA HalpaBJICHUH pa3BUTHS,

nccie0BaHNe 9KOJIOTMYECKOTO npeccuHra Ha
okpyxatomryto  cpeny.  CTymeHT — pasBHBaeT |
JIEMOHCTPHUPYET s deKkTHBHYIO
9KOJIOTOOPUEHTUPOBAHHYIO KOMMYHUKAIIHIO co

CriCquaJImCraMi MW HECTICHHaAJIMCTaMK 110 BOIpocaM

The student will acquire fundamental knowledge in the
field of ecology of chemical production by integrating
theoretical knowledge and practical projection into real
production conditions. The problem of environmental
safety in chemical production is studied, the construction
and principles of the apparatuses for the purification of
solid, liquid and gaseous emissions. Conducts chemical
experiments based on modelling, using ICT, analyses
chemical objects, develops scientific and social
assessment of  development directions, studies
environmental pressures on the environment. The student
develops and demonstrates effective environmentally-
oriented communication with specialists and non-
specialists on the functioning of waste-free and closed-
cycle production and is ready to project the knowledge of
chemical production ecology in the educational process
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NPOLIECIHE XWUMHSI OHMIIPICTEPIHIH HKOJOTUAICH Typallbl
OiiMIH TpoeKuusulayra JaiiblH  Oonaxsl. DKOJIOTHSIBIK
KOJIEKC TeH KOFaMJbIK CaHaHbl KaHAPTYAbIH MEMJICKETTIK
OarmapbIHBIH JKETeKIIi OachIMABIKTAPBIHBIH Oipi peTiHze
SKOJIOTHSUIBIK JKayanKePIIiTiKTiH TaChIMaJIayIIbICHl OOJIBIIT
TaObIIa bl

(byHKHI/IOHI/IPOBaHI/IH 6630TXOZ[HI>IX IMMpOU3BOJCTB,
MPOU3BOACTB C 3aMKHYTBIM HHUKJIOM U UMCECT TOTOBHOCTH
nmpoeuupoBaTh 3HaHUC 9KOJIOT'HHU XUMHUYCCKUX

MIPOM3BOJICTB B 00pa30BATEIBHBIA IPOIECC MPECTOsIIeH
po¢eCCHOHANBHON NeSTeNbHOCTH. SIBISETCS HOCHTEIIEM
9KOJIOTUUECKOH OTBETCTBEHHOCTH KaK OJHOTO U3 BELYIINX
MPUOPHUTETOB TOCYIAPCTBEHHOTO OPHUEHTHpa OOHOBICHHSA
DKOJIOTHIECKOr0 KOJIEKCa M OOIIECTBEHHOTO CO3HAHMUS

of the future professional activity. Is a bearer of
environmental responsibility as one of the leading
priorities of the state guideline of renewal of the
Environmental Code and public consciousness

Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

OHJIPICTIK NpaKTHKa

| IIpou3BoCTBEHHAs IPAKTHKA

| Apprenticeship

ITonnin epexwenikmepi / Ocovennocmu oucyunaunwt/ Coursefeatures

3epTXaHAIIBIK JKoHE MPAKTUKAJBIK cabaKTap apHa#bI
3epTXaHajapaa XKypriziigemni.

JlabopaTopHBIE M TPAKTHYECKUE 3aHSATHSA TIPOBOIITCS B
CreIyIadbopaTopusix.

Laboratory and practical classes are held in special
laboratories.

bazoapnama scemexuiici / Pykosooumenwv npozpammsl/ Programmemanager

Tayakenos UuHcruc Aiijiaprasuesud,
Nelaroruka FhUIbIMIAPbIHBIH MarucTpi

I'ydenko Makcum AHapeeBHY, CTapIIHiA
MpernoaBaTeab, MarucTp XUMHUH

Tauakelov Chinsgis Aydargazievich,
Master of Education

Xumuaoan ecenmep wivizapy aoicmemeci/Memoouka pewrenus 3a0ay no xumuu/Methods of Solving Tasks in Chemistry

OKy maxcamul / Yueonan yenv/ Purpose

Kypc opra MEKTETTIH JKaHa CTaHAAPTTHI
OarjapiamajiapblHa COMKeC THITIK —TarchlpMajapiibl
OKBITY  OJICTEMECiH MEHIepyre;aKplI-0i  OpeKeTiHiH
KapamaiibM TOCUIEpiH MeHrepyre, IIbIFAPMAIIbLUIBIK
oiay bl JlaMBITyFa OaFpITTANFaH.; Kypaeni
TanceIpMaNapAbl  OpPBIHAAY  OUTIMiH  Kypy  YIIiH;
CTY/IGHTTEpAl JKapbhiC MaceleNepiH WHIenry oAicTepiMeH
TaHbICTHIPY.

Kypc wHanenenmsyuutrs MeTOAMKY mpenogaBanust | The course aims to explore the methods of teaching model
THIOBBIX 3aJaHuii B coorBeTcTBUM ¢ HoBeIMM | tasks according to the new standard secondary school
CTaHJIapPTHBIMH porpaMMaMu cpemneit | curricula; to master the elementary techniques of mental
LIKOJIBI;OBJIA/IETh JJIEMEHTapHBIMU npuemamu | activity and to develop creative thinking.

yMCTBeHHOﬁ JACATCIIBHOCTH, PAa3BUTh TBOPYECKOE
MBIIIUJICHUE. ;JIJIA  CO3IaHuA YMCHHUA JI€JIaTh CJIOKHBIC
3alaHus; O3HaKOMUTH CTYACHTOB C METOJaMH
peuIcHus COPCBHOBATCIbHBIX 3a/1a4.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl ¢dTTi asikTaraHHaH Keifin OiqiM amymsbliap
KeJieci 0Ky HOTH:KejlepiHe ue 001a/1bl

- XUMUSHBIH Herisri OemiMzaepi OoiibiHIIa OpTypIi
KYpPICNUTIKTEr1 ecenrtepi HICHIYAIH  9ICTEMENiK
TOCUTJICPIH KOJJIaHY;;

IMocne yCIemHoro 3aBepiIeHust Kkypca | After successful completion of the course, students will
o0yuarommuecst OyayT - Apply methodological techniques for solving problems of
- NPUMEHATBMETOJMYECKHE MPHEMbl PelleHWs 3aaad | varying complexity in basic chemistry;

pasIMYHON CIOXKHOCTH TI0 OCHOBHBIM pasfeiaMm | - Use computer programmes for problem solving;

XHMUH; - Operate multimedia methods to teach students to solve
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- ecemTepAl  LIeUIyre  apHaJFaH  KOMIBIOTEPIIK
Oarapyamanap/ibl KOJIaHy;

- XUMHSUIBIK ~ €CeNTepAi  IIemyre yHpery  YLIiH
MyJBTHMEINAHBI KONJaHy 9IiCTepiH Maiaiany;

- OJIMMITHAIA ECETITePiH My IiH dAICTEMEIIK TICIaepiH
MEHTEpY;

- TEOPHSIBIK >KOHE KOJJAHOAJBl CHIATTAarbl KypAeni
HIBIFapMAalIbUIBIK MIHICTTEPI eIy,

- MdWHQpeiM MeH nepOec KOMIBIOTEpHi MMalmanaHy
MOCEJICIICPIH IIIEIIY;

- ecenTepai HIenry YILiH KOMITBIOTEPIIIK
Oarmapiamanap/sl KOJIIaHy;

- CTYAGHTTEpPAlI XHUMHSJIBIK €CeNTepil WIenyre yipery
YILiH MyJIbTUMEHaHbl KOJIJIaHYy;

- KYPZIEIUIIri KOFaphl TallChlpMalap MEH KaTThIFyJIapabl
&Kazy JKOHE IIeIy;;

- XUMHSHBIH TEOPHSJIBIK KOHLENIMSUIaphl MEH HAaKThI
MaTepualbH Tallaay;;

- XUMMSUIBIK 3JIEMEHTTEpAiH MNEepHOATHIK >KyHeciHaeri
OpHBI OOWBIHIIA BJIEMEHTTIH JKOHE 3JIEMEHT TOOBIHBIH
KacHeTTEpiH cUIarTTay;

- TarchlpMaap/ibl aFbUIIIBIH TUTIHAE eIyl TYCIHIIPY;

- OeiiopraHuKajJblK XUMHSHBIH inpracticetheoretical
HETI3/IEPiH KOJIJaHy;

- XHMUSUTBIK 3JIEMEHTTEP/IH MEPHUOATHIK IKyHeciHaeri
OpHBI OOWBIHIIIA 3JEMEHTTIH JKOHE O3JEMEHTTEPIiH
TONTAPBIHBIH KACHETTEPiH CUIIATTAaY;

- KaparaibIM 3aTTap MEH HETi3r1 XUMISUIBIK 3JIEeMEHTTEeP/i
ay 9IiCTepiH KOIIaHy;

- QaHBIKTaMAaJIBIK Y)KOHE FBUIBIMH 9/1eONEeTTep Il KOJAaHy;

- OKBITYAa XHMHSJIBIK €CEeNTepi INeIIyiH KapanaibiM
Tocinaepin Oiny;;

- KYpJeJii TarceIpManap jkacay MYMKIHJITIH jKacay;

- CTyHEHTTepIi KOHKYPCTBIK TallChlpMaliapbl —IIenry
ozicTepiMeH TaHBICTHIPY;

- HCIOJIb30BAaTbKOMIBIOTEPHBIE ~ IPOTPAMMBI IS
peleHus 3a1a4;

- OIIEpUPOBATh METOJIaMU MYJIbTUMEINA ISl O0yUeHHMs
CTYJCHTOB PEIICHUIO XUMUUECKUX 3a1a4;

- BIAAETb METOOUYECKMMM NPHUEMaMU PELICHUS
OJIMMIIMA/IHBIX 33]1a4;;

- pewartb CJIOXHBIE TBOPUYECKUE 3a1a4u
TEOPETUYECKOTO U MPUKIATHOTO XapaKTepa;

- OCYIIECTBIATH PEICHUE MPOOIIEM C UCIIOIB30BaHUEM
MIHH(peiiMa 1 NepCOHATBHOI0 KOMIIBIOTEPA;

- MHCHOJB30BAaTh KOMIIBIOTEPHBIE MPOrpaMMBbl I
peleHus 3a1ay;

- HCHOJIb30BaTh  MyJbTHMeIWa Uil  OOyueHHs
CTYAEHTOB PELICHUIO XUMUYECKUX 3a]1a4;

- MHUCaTh U PUCOBATh PELICHMA 3aJa4 U YIPaKHEHHUI
MOBBILUEHHON CII0KHOCTH;;

- aHANIM3UPOBaTh TEOPETHUYECKHE KOHUENUMH |
(akTHUECKUIT MaTepuall XUMUH,

- ONHCHIBATh CBOMCTBA AJIEMEHTA U IPYIIILI 3JIEMEHTOB
0  MOJIOXKEHUIO B NEPUOAMYECKOM  CcHUCTEME
XMUMHWYECKHX 3JIEMEHTOB;

- OOBSACHSTH pEIIeHNE 3a/1a4 Ha aHTJIUICKOM SI3BIKE;
YTOOBI UIMETh HABBIKH:

- ucmosik30BaTh  inpracticetheoretical — OCHOBBI
HEOPraHU4YeCKOU XUMUU;

- ONHMCHIBATh CBOMCTBA 3JE€MEHTAa U TPYMII 3JIEMEHTOB
0 TOJIOXKEHUK0 B TNEPUOAMYECKON  cHcTeMe
XMMHYECKHX 3JIEMEHTOB;

- NPUMEHSTbMETOAbl TMOJY4YEHHS U XUMHUYECKHE
CBOWCTBA MPOCTHIX BEIIECTB U OCHOBHBIX XMMUYECKUX
JJIEMEHTOB;

- HCTIOJIF30BAaTh CTIPABOYHYIO M HAYUHYIO JINTEPATypy;
- HCIIONB30BaTh B OOYYEHHWH 3HAHHE 3JIEMEHTapPHBIX
MIPUEMOB PENICHUS XUMHUIECKHX 3aa4;;

- CO3/1aBaTh BO3MOXKHOCTB JIEJIaTh CIOKHBIC 3a/1aHMS;

- TEHEpUpOBaTb  METOIbl PEILIEHUS KOHKYPCHBIX
3aJIaHNM;

chemical problems;

- know the methodic techniques of solving the Olympiad
problems;;

- solve complex and creative tasks of theoretical and applied
nature;

- solve problems using mainframe and PC;

- use computer programmes for problem solving;

- use multimedia to teach students to solve chemical
problems;

- write and draw solutions to problems and exercises of
increased complexity;;

- analyse theoretical concepts and factual material in
chemistry;;

- describe the properties of an element and a group of
elements according to its position in the periodic system of
chemical elements;

- to explain the solution of problems in English;

to have the skills to:

- Use the inpracticetheoretical foundations of inorganic
chemistry;

- describe the properties of an element and a group of
elements according to its position in the periodic system of
chemical elements

- apply methods for the production and chemical properties of
simple substances and basic chemical elements

- Use reference and scientific literature;

- use knowledge of elementary techniques of solving
chemical problems in teaching;;

- create opportunities to do complex tasks;

- generate methods of solving competitive tasks;

Ilpepexeusummepi / Ilpepexsuszumot / Prerequisites

60




NCPUOATBIK H(Yﬁe 3J'IeMeHTTepi XPIMPIHCLI6€I7[OpFaHPIKaJ'ILIK
KOCBUIBICTApAbIH MAaHbI3/IbI KJIaCTaphl,
OpraHUKaJIbIKXUMUS

OpraHnvcckas XHUMHUA,
Hepno,anqecxoﬁ CHUCTCMBI,
HCOPraHn4CCKux COCIUHEHUI

XAMUS
Ba)KHEHIIIEe

9JICMCHTOB
KJ1aCChl

organic chemistry chemistry of elements of the periodic
system, the most important classes of inorganic compounds

Kypcmuingvickawa mazmynst / Kpamkoe cooepycanue kypca/ Course summary

IToH XMMUSAHBI OKBITY IIPOLECIHAE XUMISUIBIK €CENTEPIiH
OpHBI MEH MOHIH 3epTrefimi. XWUMHAIBIK ecemTepIi
xiktey. CTyAeHT XUMHUSHBIH HEri3ri 3aHaapbl HeriziHie
camainbl  TancelpManap MEH CaHJABIK  ecenTeyyepi
OpBIHJAY YIINIH JKaJIMbl XUMHUSUTBIK OUTIMII JKyHeneimi,
TONIETAepal  Herizaewai xoHe anroputMmaedzai. Ecenrey
€CENTEePIiH IIeITy [IH KOJailIbl 9/1icTepi Typaibl MiKipaepai
TYKBIPBIMIAWIB! JKOHE TOH Typanbl OimiMai 6imimM Oepy
poIiecine jxo0anayra TaifbIH.

DKCIIepUMEHTTIK MIiHAETTEepAi OpBIHIAY YIIiH
SKCHEPUMCHTTIK eCenTepHAi eIy ONICTEeMECiH KOHe
3epTXaHAJBIK MPAKTHKYMIIBI 3€PTTEY, KAXKETT] jkaOpIKTap
mMeH AKT-uel naipanany KeszenreH. XHUMMSUIBIK
ecenTep/i Kypy JKoHe HIenTy daicTepi jxkacanyaa. Op Typii
JIEHrelIeri  OJIMMITMAJIANIBIK  €CeNTep KapacThIPbUIA/IbI.
JapbiHasl GananapMeH >KYMBIC ICTEYIIH WHHOBAIHSJIBIK
OiTiM Oepy TEXHOJIOTHSJIAPBIH HMHTETpalysiay JKoHe
XUMUsT OONIMJIEpiHiH KEeHEHWTINreH Ma3MyHbI Heri3iHje
XUMUSUIBIK-TIEATOTHKAJIBIK ~ OOBEKTIIED  TYpPFBICHIHAH
Tangay okysere acelppuianbl.  CoHpjaii-ak  3amaHayn
TeJIarOrMKaJIbIK cTparterusuiap HerTi3iH1e aamy
OarapyiamMainapbIH 93ipJey JaFabIChl KJIBIITACa bl

JMcuuIinHa n3y4aeT MecTo U 3HaYeHHE XHMHYECKHX
3amad B Tporecce o0ydeHHUS XUMUH, KIacCHPUKAIHIO
XUMHUYCCKUX 3aa4. CTy[[eHT CUCTEMATHU3UPYET
O6U_ICXI/IMI/I‘-ICCKI/IG 3HaAHUA JJIIsL BBIIIOJIHCHUA
Ka4€CTBCHHBIX 3aJa4 U KOJIMYCCTBCHHBLIX pacuCcTOB Ha
OCHOBE OCHOBHBIX 3aKOHOB XHMWH, apI'yMEHTHPYET U
aJIrOPUTMHUPYET paccyKaeHus. DopMmynupyer
CY)XACHHS TII0 BONPOCAM HNPHUEMIICMBIX METOIMK
pelIeHHs] PACUeTHBIX 3aJad M HMeeT TOTOBHOCTb
NPOCIUPOBATh 3HAHHE NpEeAMeTa B 00pa30BaTeIbHBIHN
nporecc.

Jis  BBHINONHEHWS — SKCIICPUMEHTANBHBIX  3a1ad
NPeNyCMOTPEHBl ~ W3y4YeHHE  METOAWKH  PCELICHUS
DKCIIEpUMEHTANILHBIX  3a1a4 | 11abopaTOPHBIH
HPaKTHKYM, HCIIOJIb30BaHKE HEOOXOAMMOT0
obopynoBanuss u UKT. PazpabatsiBarorcst cmocoObl
COCTAaBJICHUA u peuicHusA XUMHUYCCKUX 3aaa4.
PaCCManI/IBaIOTCH OJIMMITUAZHBIC 3aJlavud pa3JIMIHbIX
ypoBHeii. OcyIecTBIsIeTCs aHAJIU3 B PaKypce XUMHKO-
NEeJarornyeckux OOBEKTOB Ha OCHOBE HHTErpaldH
HWHHOBAallMOHHBIX 00pa3oBaTeIbHBIX  TEXHOJOTHIl
paboTBl C OJAapeHHBIMH JE€TBMH M PacUIMPEHHOTO
COZIEpKaHUSl pa3/ielioB XMMHH. Takke pa3paboTKu
NpOrpaMM  pa3BUTHS Ha OCHOBE COBPEMEHHBIX

eJarorutdcCKux CTpaTCl"I/Iﬁ

The discipline explores the place and importance of chemical
tasks in the chemistry learning process, the classification of
chemical tasks. The student systematises general chemistry
knowledge to perform qualitative tasks and quantitative
calculations on the basis of the basic laws of chemistry,
argues and algorithms reasoning. Formulates judgements on
acceptable methods of solving calculation problems and has
the willingness to project knowledge of the subject into the
educational process.

Experimental problem solving techniques and laboratory
practice, the use of the necessary equipment and ICT are
provided for experimental problem solving. Ways of
composing and solving chemical tasks are developed.
Olympiad tasks of different levels are considered. The
analysis from the perspective of chemistry-pedagogical
objects based on the integration of innovative educational
technologies of work with gifted children and extended
content of chemistry sections is carried out. also development
programmes based on modern pedagogical strategies are
elaborated

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

OHAIPICTIK NpaKTHKa

| HpOI/I?,BO}ICTBeHHaﬂ IpaKTHUKa

| Apprenticeship

Ilonnin epexwenikmepi / Ocodennocmu oucyunaunwvy/ Coursefeatures

[MpakTukanbIK cabakrap apHaibl 3epTXaHaIapaa
Kyprisizen.

[IpaxkTryeckue
crery1adbopaTopusx.

3aHATUA TIPOBOAATCH B

Practical classes are held in special laboratories.

bazoapnama sicemexuici / Pykoeooumenwv npozpammut/ Prog

rammemanager

TayakenoB Uunruc AiizaprasueBud,
TIe1arOTMKa FHUTBIMIAPBIHBIH MaruCTpi

I'y6enko Makcum AHApeeBUY, CTapIITUit
MIpero1aBaTelb, MaTUCTP XUMHUH

Gubenko Maxim Andreevich, Senior Lecturer, Master of
Chemistry
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AKademuanvik sncazy/Akademuueckoe nucomo/Academic Writing

OKy maxcamut / Yueonaa yenv/ Purpose

CTYIEHTTEPiH KOpIIaraH OOIMBICTHIH TYTAC KaObUIAaHYbIHA
BIKIAJ €TETIH XKYHeNi XUMUSITBIK-3KOIOTUSIIBIK OLTIM aybl,
9KOJIOTHSUTBIK CAHAHBI KAJIBIITACTRIPY; TuTochepaa,
rugpodepana xoHe atMmochepana TaOUFH KOHE aHTPOIIOTEHTIK
TEKTI XUMUSITBIK KOCBUIBICTAPABIH ©3TePY JKOHE MUTPAIHS
MIPOIIECTEPIH 3EPTTELY.

[IpuoOpereHue cTyIeHTaMH CUCTEMHBIX 3HAHUH,
CIIOCOOCTBYIOIUX LIEIOCTHOMY BOCIIPHSATHIO U
(hOpPMHUPOBAHHUIO YCTHON Y MHCBMEHHOM pedu 10 BOIIpocam
OKpY’Karolleil 1ecTBUTENbHOCTH, HOPMaTHBHO-
MIPOIeTyPHBIX KOMMYHHUKAIUH, y4eOHOH U
po(eCCHOHATBHOM e TeIbHOCTH

The acquisition of systematic knowledge by
students that contributes to a holistic perception
and formation of oral and written speech on issues
of surrounding reality, normative and procedural
communication, academic and professional
activities

Okbimy namuoceci / Pezynomamut o0yuenun / Learning outcomes

Kypcrbl ¢oTTi asikraraHHaH KeiliH 0ijgiM ajnymbuiap kedeci
OKY HOTHM:KeJIepiHe ue 60J1aabl

- OlmimM Oepy, FBUIBIMHU JKOHE IPAKTUKAJIBIK MIHAETTEpAl ISy
YIIiH calWTTapMeH, KOMIBIOTEpIiK OaraapiiamManapMeH >KYMBIC
icTey JaFIblIapblH Nalaanany;

- FBUIBIMM JKOHE KociOM  MiHIETTepiai  wiemy  YLIiH
nabIMAaynapabl  KaJbIITAaCThIPY JKOHE OUIIIpy, HAaKTBUIBIK
HEeMece OHBIH NepCIeKTHBAIAPBIHBIH HOTIDKENCPiH Talaay >KoHEe
Oaramnay;

- AKmapaTTel TapaTyAblH OHTaWibl KYpajlapblH, HBICAHIAPBIH,
omicTepi MEH TOCUIEpiH TaianaHa OTHIPHIN, OKY-TapOue
MpoIIeciHe TYCiHiK Oepy,

- TaHBIM MEH BIHTHIMAKTACTHIKKA BIHTAJIAHABIPATHIH 3aMaHayH
O11iM Oepy TeXHOJIOTHSUIAPbIH XKY3ere achlpy YIIiH aKaJeMHUsUIbIK
a3y JarAblUIapblH naiiranany;

- aybI3Ia JKoHE Ka30dala KapbIM-KaThIHAC JaFablIaphl HETi3iHIe
KOCiOM KBI3METTE TEOPHSUIBIK OLTIMII, 3epTTey, HKCIEPUMEHTTIK
KOHE KOJJIaHOAJ bl XUMHUSHBIH HPAKTHKAIBIK JaFAbUIapbiH
Tapary.

ITocsie ycmemrHoro 3aBepuieHMsl Kypca oOydarouimecs

oyayT
- WCHOJB30BaTh  HaBBIKK  paboTel ¢ caiframu,
KOMIIBIOTEPHBIMU IIporpaMMaMu JUIst peleHus

00pa30oBaTeNbHBIX, HAYYHBIX U MPAKTHUYECKUX 3aJad;

- (opMupoBaTh W BBIpaXATh CYXACHUS U1 DPELICHUS
HayYyHbIX U NPO(ECCHOHATBHBIX 3a]ad, aHAIU3HpPOBaTh U
OLICHUBATb PE3yNbTaThl A€UTEIBHOCTH HIIU €€ NEPCIEKTHB;

- KOMMEHTHPOBAaTh Yy4eOHO-BOCHHTATEIbHBIH Mpolece,
UCTIONB3Ysl ONTHMalbHBIE CpENCTBA, (OPMBI, METOABI W
MIPUEeMbI TPaHCISIIUY HHpOpManny,

- HCHOJb30BaTh HABBIKM AaKaJEMHYECKOrO MHCbMa I
peanu3aniy COBPEMEHHBIX 00pa3oBaTEIbHBIX TEXHOJOTHH,
CTUMYJIUPYIOLIUE K TIO3HAHUIO U COTPYIHUYECTBY;

- TPaHCIHUPOBATh TEOPETUYECKUE 3HAHMS, IPAKTUUYECKUE
YMEHMUSI HUCCIIENOBATEIbCKOM, 9KCIIEPUMEHTAIbHOH U
MIPUKIAJTHON XUMHH B MPO(ECCHOHATBHON AEATeIIEHOCTH
Ha OCHOBE HaBBIKOB YCTHOW U IIMCbMEHHON KOMMYHUKALIUH.

On successful
students will

- Use the skills of working with websites,
computer programmes to solve educational,
scientific and practical tasks;

- form and express judgements to solve scientific
and professional tasks, analyse and evaluate the
results of the activity or its perspectives;

- comment on the teaching and learning process,
using the best means, forms, methods and
techniques of information transfer,

- use academic writing skills to implement
modern educational technologies, stimulate
learning and collaboration

- translate theoretical knowledge, practical skills
of research, experimental and applied chemistry
in professional activities on the basis of oral and
written communication skills.

completion of the course,

Ilpepexeuzummepi / Ilpepexeuszumut / Prerequisites

Ilenaroruka. Ilcuxonorus.

I Ileparoruka. Ilcuxomnorus.

| Pedagogy. Psychology.

Kypcmuinkvickauwa mazmynot / Kpamkoe cooeprcanue xypca/ Course summary

AKaZeMUsITBIKKa3y bl HePEKIIeTiKTepi,
FBUTBIMIYKYMBICKAKOHbLITATBIHKAITBITAIATITAp,
aKaJeMUSUTBIKMOTIHACPAIHTYpIIepi,
Ka30alIaFbUTBIMIDKYMBICTAPIAFBIKATEIIKTED,

OasiHmaycTHII,

N3y4aroTcsi 0COOEHHOCTH aKaJIeMUYECKOTO MHUChMa, OOIIHe
TpeOOBaHUs K HaydHOW paboTe, BUABI aKaICMHUECKUX
TEKCTOB, CTHJIb W3JIOKCHUS, ONIMOKA B MHUCBMEHHBIX
Hay4YHBIX paboTax, paboTa C HUCTOYHUKAMH, CCBUIKH U

The features of academic writing,
requirements for academic work, types of
academic texts, presentation style, errors in
academic writing, work with sources, references

general
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JEepeKKe3IepMEHIKYMBIC, CclITeMelnepMeHaoiieKce3anyepexenepi,
oubmmorpadusikacay,

IuIaruar,
FBUIBIMUMOTIHIIKYPBUTBIM/IAY )KOHE)KA3yFalabIHIBIK,
FBUTBIMAMOTIHKa3yFalIPaKTHKAIBIKYCBIHBICTAP3EPTTENE .

CryneHTIoHAI0I TipreHHeHKe HiHKAC10MKOHEKOFaMIBIKKBI3METTIC

OTTIXKY3€ereachlpyyIIiHTHIMITiXka30amaKapbsiM-
KATBIHACTBIKOPCETE 1.

MpaBuia LUTHPOBAHUS, TUTaruar, cocrasnenue | and citation rules, plagiarism, making a
oubnuorpaduu, CTpyKTypupoBaHume u moarotoBka k | bibliography, structuring and preparation for
HAaIMCaHUIO Hay4HOTO TEKCTa, npakTHyeckue | Writing an academic text, practical
peKOMEHIAINN K HalMcanuio HayuHoro Tekcra. Ctymedt o | recommendations for writing an academic text are
OKOHYAHWH  W3YYCHHsA JTUCIMIUIHHBI  nemoHctpupyet | studied. At the end of the discipline, the student
s¢pdekTHBHYIO  MHCBMEHHYIO  KoMMyHukammio st | demonstrates effective written communication for
YCIEIIHOTO  OCYIECTBICHHUS npodeccuonanvHoii  u | successful professional and social activities.
00IIECTBEHHO IS TEIbHOCTH.

Ilocmpexsusummepi / llocmpexeuzumot/ Postrequisites

OHJIPICTIK NPaKTHKa

| IIpou3BoACTBEHHAs IPAKTHKA

| Apprenticeship

Ilonniny epexwenikmepi / Ocodennocmu oucyunaunwl/ Course features

[IpakTukanslk cabakTap apHaiibl 3epTXaHAIAp/Ia KYPri3iiei.

HpaKTI/I‘IeCKI/Ie 3aHATUSA IPOBOASITCS B cneuna60paTopI/mx.

| Practical classes are held in special laboratories.

bazoapnama scemexuiici / Pykosooumenwv npozpammsl/ Programmemanager

TayakenoB UnHruc AiigaprasueBny, regaroruka
FBUTBIM/IAPBIHBIH MarucTpi, OKBITYIIBI

Yepusscekas Onbra MuxaiijoBHa,KaHIuIaT

MeIarOrMYeCKUX HAayK, aCCOLMUPOBAHHBIN Mpodeccop

Tauakelov Chingiz Aidargazievich, master of
pedagogical science, a teacher

Ocimodikmep puzuonozusacel (azvliuvin mininde)/@uzuonocus pacmenuil (na anznuiickom azvike)/Plant Physiology (in English)

Oxy maxcamul / Yueonas yenv/ Purpose

OKy MakcaThbl:

CTYICHTTEPre KAChLT OCIMAIKTE OTETIH (PU3NOIOTHSITBIK
YpIicTep, COHBIMEH Oipre oJapAbl peTTey MeXaHu3MAepi
TypaJIbl 3aMaHayH TYCiHIK Oepy.

Vuebnas OCJIb: AaThb CTyACHTAM COBPEMCHHBLIC
peaACTaBJICHUA O (i)I/ISI/IOJ'IOFI/I‘IeCKI/IX mnponeccax,
MPOTEKAOIIUX B 3CJICHOM PACTCHUH, 4 TAKIKE
MCXaHU3MaX UX PEryJisinnu.

Educational purpose:

to give students modern ideas about the physiological
processes occurring in the green plant, as well as the
mechanisms of their regulation.

Okbimy

Hamuceci / Pezynomamut o6yuenusn / Learning outcomes

Kypcerbl ¢oTTi asikTaraHHaH Keifin OidiM amxymbLiap
KeJieci 0Ky HoTHKke1epiHe ue 00J1a1bI

1. OciMaik  OpraHM3MAEpiHIH  TIpHIJIK  9peKeTi
MPOIECTEPiHIH MOHIH, 3aT aiMacy 3aHIbUIBIKTAPHIH,
(GOTOCHHTE3, MHHEpaNJbl TaMaKTaHy, TBIHBIC ajly, ecy
JKOHE Jamy, oHIM1 ar3anap/blH KaJbIlTacy
€pEeKIIeNTiKTepiH JKOHE KOJIaiChI3 (hakTopmapra
TO3IMILIITiH 01Ty )KOHE TYCiHYI.

2. OciMaikTepAiH (QU3NOJOTHAIBIK MPOIECTEPIH 3epTTEy
YIIiH ~ 3epTXaHajblK OKCIEPUMEHTTEPII  KYPTi3yliH

Mocae YCHEemHoro
oO0yuyarommuecst Oyayr
1. 3HaTh ¥ TOHMMATh CYLIHOCTb
KHU3HEJECSATEIbHOCTH  PACTUTENBHBIX  OPraHHU3MOB,
3aKOHOMEpPHOCTH OOMeHa BemecTB, (DOTOCHHTE3a,
MUHEpPAIBHOTO MUTAHUS, JbIXaHHUs, POCTa U Pa3BHUTHS,
0cobeHHOCTH (POPMUPOBAHMS MPOJYKTUBHBIX OPTraHOB
1 YCTOWYMBOCTH K HEOIArOMPHUATHBIM (aKTOPaM.

2. TPUMEHATh MPAKTHYECKHE HABBIKM IPOBEACHHUS
7ma00paTOPHBIX ~ OKCIEPUMEHTOB 10  H3YYCHHIO
(PU3HOJIOTHYECKHX MPOLIECCOB PACTEHUH

3aBepIIeHUs Kypca

mpoueccoB

After successful completion of the course, students will be
1. Know and understand the essence of life processes of plant
organisms, regularities of metabolism, photosynthesis,
mineral nutrition, respiration, growth and development,
features of formation of productive organs and resistance to
adverse factors.

2. apply practical skills of laboratory experiments to study
physiological processes of plants.

3. to work with information and form opinions on evolution
of plant organisms, morphological structure of plant organs,
physiological phenomena of plants taking into account social
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MPaKTHKAJIBIK JIaFAbLIApBIH KOJIIaHy 3. paborare ¢ wuHbpopmamuenn u Qopmuposats | and scientific positions of society.

3. KoraMHBIH 9J€yMETTIK JKOHE FBUIBIMH YCTaHBIMIAPBIH | CY)KACHHUs 00 3BOJIOLMK PACTHTEIBHBIX OpPraHu3MoB, | 4. communicate information, ideas, problems and solutions of
€CKepe OTBIPBIN, OCIMIIK ar3ajapblHbIH JBOJIONUACH], | MOP(OIOTHUECKOM CTpOeHHH opraHoB pacrtenuii, | biological knowledge and physiological processes as a
OCIMIIK  aF3aJapbhIHBIH ~ MOP(OIOTHSIIBIK — KYPBUIBICHI, | (DM3HOJOTHYECKUX SBICHUSX pacteHnit ¢ yuerom | theoretical basis for increasing productivity to professionals

OciMaikTepaiH (U3HONIOTHIIBIK KYOBUIBICTAPBI TYPabl | COIMAIBHBIX M HAYIHBIX O3HMIHI 00IIIECTBA. and those working in biology and agricultural industry.
aKmapaTIieH JKYMBIC ICTE€y JKOHe TaibIMaayiapisl | 4. coolImarh crienuaiucTaM u paboratomum B oomactu | 5. Demonstrate skills of laboratory experiments to study
KAJIBINTACTHIPY Ouonorud M CeNbCKOXO3sicTBeHHOM  otpacim | physiological processes of plant organism;

4. buonorus jKOHE aybUl MIAPYalIbUIBIFBI canachiHaa | mHpopManmioo, wuaew, npobmembl u  pemenus | 6. Analyse and evaluate the results of laboratory research;
KYMBIC ICTEHTIH MaMaHIapFa OHIMJALTIKTI apTTBIpyIblH | OHomormueckux  3HaHmd  u  (usmonormueckux | 7. To conduct laboratory, field research using scientific and
TEOPUSNIBIK ~ HETi3AepiH, OWOJOTHMSIBIK OUTIM  MEH | MPOIECCOB, KaK TEOPETHYECKOH OCHOBBI IMOBBIMIEHWS | cOmputer equipment;

(bU3HONOTHSIBIK YACPICTEpAl, HASSIAPIBI, MICENENepAi | MPOAYKTHBHOCTH. 8. To integrate innovative educational technologies and
JKOHE IIennMaep i xabapiai ainy 5. JIEMOHCTPHPOBATHHABBIKU nposenenust | subject content of disciplines;
5. OciMIIK ar3achblHBIH (DU3MOJOTHSIIBIK TPOLECTEePIH | Ja0OpaTOPHBIX  OKCHEPUMEHTOB IO  HM3YYEHHIO
3epTTey OOMBIHIIA 3epTXaHANBIK 3KCIEPUMEHT JKYPridy | (u3nonmornueckux MPOLIECCOB pacTUTENBEHOTO
JaFabIChIHA e 0oy, OpraHu3Ma;
6. 3epTXaHaNbIK 3ePTTCYNCPHiH HOTIDKEICPiH Tajlgalmel | 6.  AHaIM3UpoBaTb W OLCHHBaTh  PE3YJbTATHI
’KoHe Oaranay; N1abOpaTOPHBIX UCCIIEIOBAHUIA;
7. FbulbIMH  KOHE  KOMIBIOTEPIIK  KaOIbIKTapasl | 7. [poBoauTh nabopaToOpHEIE, TOJICBBIC
naiganana OTHIPHII, 3ePTXaHANBIK, JaJajblK 3epPTTEYJIEp/l | UCCIICIOBAHMUS, HCIONb3Ysl HAYyYHOE M KOMIIBIOTEPHOES
KYprizy; obopynoBaHue;
8. MuHoBaumsuiblk OlniM Oepy TexHosorusuiapel MeH | 8. MHTerpupoBaTh MHHOBal[MOHHBIE 00pa3oBaTelIbHbIC
MIOH/ICP/IiH MTOHIIK Ma3MYHbBIH HHTETPAIHSIAY; TEXHOJIOTHH ¥ TIPEJIMETHOE COJIEPKAHNE TUCIUILIHH;
Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites
I{uTomorus skaHe rucToyiorus. I'eHeTnka | Iuroorus u ructoorus . I eHeTnka. | CytologyandHistology. Genetics

Kypcmuingvickawa mazmynst / Kpamkoe codepycanue kypca/ Coursesummary

[ToH 3amaHayH UnesIappl 3epTTeiiai :oHe MamaHaapMeH, | M3ydaer coBpeMeHHble mpeacTaBieHus u Beipaxkaer | Explores current ideas and expresses its own opinion in
MaMaH  €MeCTePMEH  JKachbll  OCIMIIKTIH  HeTisri | coOCTBEHHO  MHEHHE B KOMMYHHKalMd  co | communication with specialists and non-specialists on the
OMOJIOTHSUTBIK TIPOLIECTEPIHIH TAaOUFATHI, OJNAPJBl PETTEY | CHElMaIMcTaMd W Hechenumamdctamu o npupoje | nature of the main biological processes of the green plant, the
MEXaHM3MIEpi JKOHE JICHEHIH CBHIPTKBI OpPTAMEH KapbIM- | OCHOBHBIX ~ OMOJIOTHYECKHX MpoIlleccoB  3eieHoro | mechanisms of their regulation and the main regularities of
KATBIHACBIHBIH HETI3Ti 3aHIBUIBIKTAPBl Typalbl HAKTHl | PACTEHHS, MEXaHW3MaxX WX perymsiiud u ocHOBHBIX | the relationship between the organism and the external

miKip Ginmipeni. Bronorusisik 9KCIIEPUMEHT, | 3aKOHOMEPHOCTEeH B3aMMOOTHOIICHHI oprammsma c | environment. Biological experiments, laboratory and field
3epTXaHANBIK JKOHE MJalallblK 3epTTeylep Kyprisinenmi, | BHemHeH cpemoll. IlpoBoamtess  Guonormueckuii | studies are conducted, and scientific equipment and ICT are
reulbiMH  kaOapikrap MeH AKT  madiganaHeinansl. | SKCIEPHMEHT, nabopaTopHbIe u nosieBbie | Uused. The structure, development, life processes and

Buonorusutelk  0OBEKTiNEpAi  Tanjay YIIH  ©CIMAIK | HCClieOBaHWs, UCIOJb3yeTcs HaydHoe obopynoBanue | functions of the plant organism are examined in order to
aF3achIHBIH KYPBUIBIMBIH, JaMyblH, eMipiik mponectepi | 1 UKT. [na ananmza Ouonornveckux oOwvekroB | analyse biological objects. The student develops cognitive

MeH (byHKIMSIApBIH KapacTbIpa/ibl. CryzeHT | paccMaTpHBaeT CTPYKTypy, pasBuThe, mpouecchl | readiness to transfer subject information in the context of
OKYLIBUIAPIBl OKBITY JKaFfailblHAa MOHIOIK aKmapatThl | )KMU3HEASATENbHOCTH M (QyHKUMHM pactuTensHoro | school students' learning.
Oepyre TaHBIMBIK JAibIHIBIFBIH JAMBITA/IBL. opraum3ma. CrynaeHT  pa3BHBaeT  KOTHHTHBHYIO
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TOTOBHOCTH K II€peaayqe HpeHMeTHOﬁ I/IH(l)OpMaIII/II/I B
YCJIOBUAX o6yqu1/I;1 IIKOJIbPHUKOB.

Ilocmpexsusummepi / Ilocmpexsuzumwt/ Postrequisites

OHIPICTIK TpaKTHKa

| IIpon3BOJICTBEHHAS IPAKTHKA

| Apprenticeship

ITonnin epexwmenikmepi / Ocobennocmu oucyunauns/ Course features

3epTXaHalbIK )KOHE MPAKTUKAJIBIK cabaKkTap apHaiibl
3epTXaHajgapia Kyprisijges.

JlaGopaTopHbIe U MPAKTUYECKUE 3aHATUS IIPOBOJISTCS B
crenabopaTopusX.

Laboratory and practical classes are held in special
laboratories.

bazoapnama scemexuici / Pykosooumenv npozpammst/ Prog

rammemanager

KoxmyxameroBa Asn Cy/aTaHoBHA,
ara OKBITYIIIBL, )KapaThUIBICTAHY FHUTBIMIAPBIHBIH
MAarucTpi

Pynépa Mapus MuxaiijioBHa,
MarucTp OHOJIOTHH, CTAPIINH IPEToJaBaTeNh

Ruleva Maria Mikhailovna,
master of biology, senior lecturer

Kazaxcmannwviy Buopecypcmaput (azvinuwvitn mininoe)/buopecypcel Kazaxcmana (na anenuiickom aszvike)/

Bioresources of Kazakhstan (in English)

OKy maxcamul / Yueonan yenv/ Purpose

CTYJCHTTEPIe KAChLT OCIMIIKTE OTETIH (PU3UOIOTHSIIBIK
ypaicrep, COHbIMEH Oipre ojlapAbl peTTey MeXaHu3Maepi
TypaJjbl 3aMaHayH TYCiHIK Oepy.

JIaTh CTYACHTaM COBPEMEHHBIE MIPECTABICHUS O
(bU3HONIOrMYECKUX Tpolieccax, MPOTEKAOIINX B
3€JICHOM pacTEeHUH, a TAaKXKe MEXaHH3MaxX HX
PeryIAIUI.

to give students modern ideas about the physiological
processes occurring in the green plant, as well as the
mechanisms of their regulation.

OKbimy

namuaceci / Pezynomamot o0yuenusn / Learning outcomes

Kyperbl ¢oTTi asgKkTaraHHaH Keilin OuliM aaymbuiap
KeJieci 0Ky HOTH:KeJlepiHe ue 001a/1bl

1. Ocimaik  opraHm3MIEpiHIH  TIPIIUIIK  OpeKeTi
MPOIIECTEPiHIH MOHIH, 3aT ajuMacy 3aHIBUIBIKTAPbIH,
(GOTOCHHTE3, MHHEpaNJbl TaMaKTaHy, THIHBIC aiy, ecy
JKOHE Jamy, oHIM1 ar3anap/blH KaJbIlTacy
epeKIIeTIKTepiH JKOHE KOJIalCBI3 (axTopiapra
TO3IMJUIITiH 0Ly aHE TYCIHYI.

2. OciMaikTepaiH (U3HOJIOTHSIBIK MPOLECTEPiH 3epTTey
YIOIH  3epTXaHAIBIK  OKCIEPUMEHTTEPHAi  KYPri3yaAiH
NPaKTHKAJIBIK JIaFAbLIapbIH KOJIIAHY

3. KoraMHBIH ONIE€YMETTIK KOHE FBUIBIMU YCTaHBIMIAPBIH
eCKepe OTBIPBIN, OCIMIIK ar3ajapbIHBIH JBOJOIHICH,

Hocae YCHEeHOoro
odyuarommuecs: 0yayr

1. 3HaTh W TOHMMATh CYIIHOCTb
KHM3HE/ICSITEIbHOCTH ~ PAaCTUTENbHBIX  OPraHM3MOB,
3aKOHOMEPHOCTH oOOMeHa BemecTB, (OTOCHHTE3A,
MHUHEPAIBbHOTO THUTAHUS, NbIXaHHs, POCTa U Pa3BUTHS,
0cobeHHOCTH (POPMUPOBAHMS MPOJYKTUBHBIX OPTraHOB
1 YCTOMYMBOCTH K HEOJIaronpusTHBIM (haKkTopam.

2. TPUMEHATh NPAKTHYECKHE HAaBBIKM IPOBEACHUS
7a00paTOPHBIX ~ OKCIIEPUMEHTOB 10  W3YYEHHIO
(PU3HOJIOTMYECKHX TPOLIECCOB PACTEHUH

3. paborare c¢ wuHpOpManued u (HopMHPOBaTh
CYXXICHHUS 00 IBOIIOLUH PACTHUTENBHBIX OPTaHU3MOB,
MOP(OIOTHYECKOM CTPOCHHHM OpPraHOB  pacTCHHi,

3aBepIIeHHs Kypca

MPOLIECCOB

After successful completion of the course, students will be
1. Know and understand the essence of life processes of plant
organisms, regularities of metabolism, photosynthesis,
mineral nutrition, respiration, growth and development,
features of formation of productive organs and resistance to
adverse factors.

2. apply practical skills of laboratory experiments to study
physiological processes of plants.

3. to work with information and form opinions on evolution
of plant organisms, morphological structure of plant organs,
physiological phenomena of plants taking into account social
and scientific positions of society.

4. communicate information, ideas, problems and solutions of
biological knowledge and physiological processes as a
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OCIMJIK  ar3ajJapblHBIH  MOP(OJIOTHSIIBIK  KYPBUIBICHI,
OciMIiKTepaiH (U3NOIOTHSIIBIK KYOBLIBICTAPBI TYpabl
aKmaparneH O KYMBIC ICTey JKOHE MaibIMIaynapibl
KaJIBIITaCTHIPY

4. bBuonorust >KoHE aybUl MNIApyallbUIBIFEI calachlHIA
KYMBIC ICTEHTIH MaMaHAapFa OHIMIUIIKTI apTTHIPYIBIH
TEOPUSUIBIK ~ HETi3/epiH, OWONOTHANBIK OLTIM  MeH
(U3NOTOTHSIIBIK  YIepiCTep i, WAesIapAbl, MocelerepIi
YKOHE IIenTiMaepai xabapiait ary

5. OciMIIK aF3achblHBIH (DU3HOJOTHIIBIK IPOLECTEPiH
3epTTey OOMBIHIIA 3epPTXaHANBIK 3KCIEPUMEHT XYPTizy
JTaFIBICBIHA He 00Ty,

6. 3epTXaHaNbIK 3ePTTCYJICPAIH HOTIKEICPIH TallIai bl
KoHe Oaranay;

7. FpubIMH  KOHE  KOMIBIOTEPIIK  KaOIbIKTApHbI
naiiianana OTHIPHII, 3ePTXaHANBIK, JaJalbIK 3epTTeyIepIi
KYPrizy;

8. MuHOBamsuielk OinmiM  Oepy TEXHOJOTHSJIApHI MEH
NOHACPAIH MTOHAIK Ma3MYHBIH HHTEIPALHsIAY;

(U3HONIOTHYECKUX ~SIBIICHUAX PAacTeHUH C y4eToM
COIMAIBHBIX U HAYYHBIX MO3UIMH 00IIecTBa.

4. cooOmmaTh crenuasiucTaM u padboTaroIuM B 001acTH
OMOIIOTHM W CEJBbCKOXO3AHCTBEHHOW  OTpacid
nHpOpPMALUIO, HWACH, TMPOOIeMBI H  peIIeHUs
OMOIIOTHYECKUX  3HaHUH W (PU3HONOTHYECKHX
MIPOLIECCOB, KaK TEOPETHIECKOW OCHOBBHI IOBBIICHHS

MIPOAYKTUBHOCTH.
5. JEMOHCTPHPOBATH HaBBIKA TIPOBEICHUS
7a00paTOPHBIX ~ DKCIIEPUMEHTOB 10  U3Y4YEHUIO
(bU3HOIOrYECKUX MIPOIIECCOB PaCTUTENIBHOTO
OpraHu3Ma,

6. AHamu3upoBaTh M  OIICHUBaTb  Pe3yJIbTATHI
J1a00PaTOPHBIX UCCIICIOBAHU;

7. [poBoauTh TabopaToOpHEIE, TIOJICBBIC
HCCIICIOBAHMS, MCHONIB3Ysl HAYYHOE M KOMITBIOTEPHOE
obopynoBaHue;

8. I/IHTerI/IpOBaTB MHHOBAIITMOHHBIC O6paSOBaT€J'IBHLIG
TCXHOJIOTMH U NPEAMCETHOC COACPIKAHNC NUCIUIIIINH;

theoretical basis for increasing productivity to professionals
and those working in biology and agricultural industry.

5. Demonstrate skills of laboratory experiments to study
physiological processes of plant organism;

6. Analyse and evaluate the results of laboratory research;

7. To conduct laboratory, field research using scientific and
computer equipment;

8. To integrate innovative educational technologies and
subject content of disciplines;

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

OMBIpTKaJIBIIap 30010THACH. OMBIPTKACHI3Aap
300JI0TUSICHI

300J10rHsl O3BOHOYHBIX.300JI0rUs 0€CIIO3BOHOYHBIX

Zoology of Vertebrates. Zoology of Invertebrates

Kypcmuvingwickawa mazmynot / Kpamkoe codepicanue kypca/ Course summary

IToH amam yImiH KaxeTTi TaOWFU 3aTTapAbl (a3BIK-TYIIK,
OHEPKOCIN YIIiH MINKI3aT, MOJACHU OCIMIIKTEpIi ipiKTey,
Mall  [IapyallbUIBIFBl,  MHKPOOPraHU3MJEep  YIIiH
peKpearsIbIK Makcartap), JKep pecypcrapsiH, Taburm
KaWbUTBIMIAP/Ibl, OPMAHIAP/IbI, Cy PECYPCTAPBIH, OJIapbl
KOpFay Me€H MaljaJaHyabl, COHIAH-aK  OCIMIIK
HIApYallbUIBIFBIH, ~ Mall  [IapyallbUIBIFbIH,  OaJbIK
[apyambUIBGIFBIH KoHE T.0. 3eprreiimi. AKT kemerimeH
MoJenbley JKyprizeai. EnnmiH OmopecypcrapblH 1aMbITy
NIepCTIEKTHBAIAPHIH TaJayFa, OHMOIOTHSIIBIK
oObekTiepre SKCTPAIOJSIIUSIIAYFa, OMOJIOT USUTBIK
00BeKTIepl Tanaayasl JKY3ere achlpyra, skai-Kyii MeH
najagaHy — IepClieKTHBANapblHA  FBUIBIMH  JKOHE
oNeyMeTTIK ~ Oaranmayra MYMKiHAIK — Oepeni. Ion
OwopecypcTapabpl  cakray MeH  AaMmbITynarel  KP

JucuumiinHa —~— W3ydaeT — IPHUPOJIHBIE  BEIIECTBa,
HEeo0XOMMbIe I YeNIOBeKa (IIPOJOBOJIBCTBHE, CHIPhE
JUsL TPOMBIIUICHHOCTH, MAaTepHall Uil  CEeJICKIUH
KYJIBTYPHBIX pacTeHuii, JKUBOTHOBOJICTBA,
PEKpearMoHHBIX  [eJed Uil  MHKPOOPTaHU3MOB),
3eMelIbHbIe pPecypchl, IMPUPOJHbIE MacTOWINA, Jjeca,
BOJIHBIC PECYPCHI, WX OXpaHa W WCIOJIb30BaHUE, a
TaKK€ PaCTCHUCBOACTBO, XMBOTHOBOJCTBO, pBI6HOC
XO3SIHCTBO u ap. CTymeHT  BBICTpauBaeT
ApryMEHTHPOBAHHOE  pacCy)XACHHE O  JaHHBIX
OHONOrMYEeCKHX OO0BEKTaX, HMMEeT TOTOBHOCTh K
JIOTUYECKOW  mepenade HHpoOpManuu B 00nacTé
OuopecypcoB, crenuUIUPyeT MX OTHOCHUTEIBHO
Ka3aXCTaHCKOTO MOTCHIIHAIIA, & TAK)KE CBOETO PErHoHa.
IlpoBogut monenupoBanue, ucnonn3ys MKT. Mmeer

The discipline studies natural substances necessary for
humans (food, raw materials for industry, material for
breeding of cultivated plants, animal husbandry, recreational
purposes for microorganisms), land resources, natural
pastures, forests, water resources, their protection and use, as
well as plant growing, animal husbandry, fishery, etc. The
student builds reasoned reasoning about these biological
objects, has a willingness to logically communicate
information in the field of bioresources, specifies them in
relation to Kazakhstan's potential as well as their region.
Conducts modelling using ICT. Has the ability to analyse the
prospects of development of biological resources of the
country, extrapolate to biological objects, performs analysis
of biological objects, provides scientific and social
assessment of the state and prospects of use. The discipline
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MEMJICKETTIK OACHIMIBIKTAPhIHA OAFBITTAJIFAH.

BO3MOXKHOCTh aHAJIN3UPOBATH MEPCIIEKTHBBI Pa3BUTHS
OHMoOpecypcoB  CTpaHbl,  OKCTPAalloJIMpOBaTh  Ha
OMONIOrMYecKue OOBEKTHI, OCYIIECTBIACT AaHaIU3
OMOIIOTHYECKHX  OOBEKTOB, MJaeT HAYYHYIl0 H
COLIMANIBHYI0 OLIGHKY COCTOSIHUS ¥ HEpCHEKTHB
UCIIONB30BaHMsA.  JIMCIMIUIMHA OpPHEHTHPOBaHA Ha
TlocynapctBennsle npuoputersl PK B coxpaneHun u
pa3BUTHH OHOPECYPCOB.

is focused on the State priorities of the Republic of
Kazakhstan in the conservation and development of
biological resources.

Ilocmpexsusummepi / Ilocmpexsuszumat/ Postrequisites

OHJIPICTIK NpaKTHKa

| IIpou3BoACTBEHHAs IPAKTHKA

| Apprenticeship

ITonnin epexwmenikmepi / Ocobennocmu oucyunaunot/ Course features

3epTXaHAIIBIK JKoHE MPAKTUKAJBIK cabaKTap apHa#bI
3epTXaHajapaa XKypriziigemni.

JIaGopaTopHBIC U MPAKTUIECKUE 3aHSITUS IPOBOJISTCS B
crery1abopaTopusx.

Laboratory and practical classes are held in special
laboratories.

bazoaprama rcemexwiici / Pykosooumens npozpammul/ Programmemanager

Ko:xmyxameroBa AsaH CyJTaHOBHA,
ara OKBITYIIIBI, XKapaTbUIBICTAHy FHUIBIMIAPBIHBIH
Marucrpi

Pyaésa Mapus MuxaiijioBHa,
MarucTp OMOJIOTHH, CTApUINK MpenoaaBaTesb

Ruleva Maria Mikhailovna,
master of biology, senior lecturer

Huknrozuemi oinim depy yncaoaitvinoa epexuie 0iim depyoi Karcem ememin 6ananapovl oKplmyovly apuaiivt 20icmemeci/ Cneyuanvnasn
MemoouKa 00yueHus oemeil ¢ 0CoObLIMU 00PA308AMENLHBIMU NOMPEOHOCHAMU 8 YC/I08UAX UHKI03UBHO20 oOpa3zosanus/Special Technique for
Teaching Children with Special Educational Needs in an Inclusive Education

OKy maxcamul / Yueonan yenv/ Purpose

HHKJTFO3UBTI Oi1iM Oepy skarmaiibiiaa epekiie Oiim Oepinyine
KaXeTTiiri 6ap Gananmapra XUMUSHBI OKBITYIBIH apHAHBI

omicTeMesniepiH MeHTepy.

obpazoBaHusl.

YCBOEHHE CIIENMANBHBIX METOIUK 00yuenust xumuu | Learning special methods for teaching chemistry to
Jereit c 0cO0BIMHU obpasosarenpusivu | children with special educational needs (SEN) in an
notpednocTssmMu (OOIT) B ycnoBusix uHKIFO3MBHOrO | inclusive education setting.

Okvimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl ¢TTi asKkraranHaH Keiiin 0itim amymbliap keneci | ITocae yCHemHoro 3aBeplIeHNs Kypca | On successful completion of the course, students will

OKY HITH:KeJIepiHe ue 601a1b1

1 mHKITIO3UBTI OiniM Oepy KarnaiblHAA epekine OuriM OepinmyiHe
KaXeTTimiri Oap Oamamapabl XWUMUSFAa OKBITYIBIH apHAWBI

o/licTeMECiHIH TeOPHUSUTBIK HET13AepiH MEHTepy;

ol0yyarommuecs: OyayT

2 Epexme Oimim OepimyiHe KakeTTimiri Oap Oanmamapiabl | YCIOBUSX HHKIIO3UBHOTO 00pa30BaHUS;

WHKITIO3UBTI OimiM  Oepy IKaFmalblHAa XUMHSHBI OKBITYIBIH
TIeArOTUKAJIBIK iC-OpEKEeTiHIH dicTepi MEH TOCIIepiH KOJIIaHy;

1 master the theoretical foundations of special methods

1 BiasieTh TEOPETHYESCKUMHU OCHOBaMu criennaibHoil | Of teaching chemistry to children with special
METOAMKH o0ydeHus XuMmuu mereit ¢ ocoObiMu | educational needs (SEN) in inclusive education;
obpaszoBatensHBIME  TToTpeOHOCTsIME  (OOII)

B | 2 apply methods and techniques of teaching chemistry to
children with special educational needs (SEN) in an

2 [OpHUMEHATh METOIBI M MPHEMBI Iexarorudeckoit | inclusive education setting;
JIEATEILHOCTH O0ydYeHHs XUMHMHU JieTell ¢ ocobsiMu | 3 comment on the content and structure of the adapted
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3 opra MekTenTiH OefiMAeIreH XMMUS KypChIHBIH Ma3MYHBI MEH
KYPBUIBICBIHA, XUMHSHBI OKBITY OJICTEpiHE, epeKiue OuTiM
OepinyiHe KaXeTTLNiri Oap OKyIIbUIApAbIH OLTIMIH OakbLiay
KoHe Oarallay HBICAHIaphIHA TYCIHIKTEME Oepy;

4 vHKITIO3UBTI OimiM Oepy >karmaifbiHIa epekimre OimiM OepiryiHe
KaXETTLIiri 0ap OKyIIBUIApIBIH OKY JKETICTIKTepiH (popMaTHBTI
YKOHE JKUBIHTBIK Oaraiay dIicTepiH KOJIIaHy;

5 Epekme OimiM Oepy KaXeTTUTIKTepi Oap OKyIIBLIApBI
XAMHSHBl  OKBITYABIH  OHTAaiIbl  BIPFaFbIH  aHBIKTAY,
OKYILBIJIAPIBIH JKETICTIKTEPI TYpasbl peIeKCHst Kyprizy;

6 EBBK 0ap okymbuiapablH CoWKec 3epTXaHalbIK CEMUHApPBIH
TY3€Ty, XUMMUSUIBIK KYpaJIAapMeH JKoHE KaOIbIKTapMEH JKYMBIC
Kacay JarIbUIapblH UTePy; KayilCi3miK epexeepiH cakray;

7 Epekme OimiM Oepy KaKeTTUIiKTepi Oap OamamapablH OKYy
JKYMBICBIHBIH HOTIKECiHE OarbITTalFaH MeJaroruKaiblK KbI3MeT
ITOPUTMIH I'eHepalusiay ;

8 MHKIIO3UBTI OUTiM Oepy, KociOM ©3iH-631 JaMBITY JKaFTalbIHAA
epekie OiiM OepinyiHe KaKeTTUTr: 6ap OanamapaplH XUMUISICHIH
OKBITY/IBIH apHaMbI 9[iCTEMECi caJachlHa JKaHa OLTIMIl urepyre
JalbIHIBIFBIH KOPCETY.

00pa3oBaTeNbHBIMU  MTOTPEOHOCTSIMU
YCIIOBUSIX MHKJIFO3UBHOT'O 00pa30BaHHs;
3 KOMMEHTHPOBATh COJIEp)KaHHE U IOCTPOCHHE
aJlallTUPOBAHHOTO Kypca XHMHH CPEIHEH IIKOJIbI,
METOABl OOy4eHHS XHMHH, (OPMBI KOHTPOIS H
OLICHKM  3HAHUS  ydyalmluxcs C  OCOOBIMH
obpazoBatensHBIME TOTpeOHOCTIME (OOIT);

4  npumeHsaTte  Merogsl  (OPMAaTHBHOTO U
CYMMAaTHBHOTO OIIEHMBAHHS YYEOHBIX JOCTHXKECHHUH
yuammxcss ¢ 0coObIMH  00pa3oBaTeIbHBIMU
notpedHocTsiMu (OOII) B yCOBUSIX MHKIIFO3UBHOTO
obpazoBaHus;

5 ompenensTe ONTHMAIBHBIA PUTM 00YUSHUST XUMHU
yuammxcss ¢ 0coObIMH  00pa3oBaTEIbHBIMU
notpedHOoCcTsIME  (OOII), TpoBOIUTE pedIreKkchio
JOCTHXEHUH yJaIluXcs;

6  KOppEeKTHpOBaTh J1IAOOPATOPHBI  MPAaKTHKYM
coobpazHo OOIIl ydJammxcs, BIaneTh HaBBHIKAMH

(OO =

paboThl ¢  XUMHUYECKUMH  mOpubopamu U
obopymoBanueM; coOMIOJaTh MPaBUIA TEXHHKH
0e30I1aCHOCTH;

7  TreHepUpOBaTh  AITOPHUTM  IMEAArOrHYSCKON
JIeATENBHOCTH, OPUEHTUPOBAHHOM Ha pe3yJbTaT
y4eOHOM paboThI neTeit c 0CcO0OBIMU

oOpasoBatensHBIMHU ToTpedHOCTIME (OOIT);
8 JIeMOHCTPHPOBATh TOTOBHOCTh K OCBOCHHIO HOBBIX

3HaHMH B O0JAcTH  CIEIMANBHOH  METOJHUKH
o0yueHHs XUMUH nere c 0COOBIMH
obpazoBarenbHbIMU  moTpeOHOCTsIMU  (OOII) B
YCIIOBUSIX MHKJIIO3UBHOTO o0pa3zoBaHus,

HpO(I)CCCI/IOHaJ'ILHOMy CaMOpa3BUTHIO.

secondary school chemistry course, methods of teaching
chemistry, forms of control and assessment of
knowledge of pupils with special educational needs
(SEN);

4 apply methods of formative and summative assessment
of the learning achievements of students with special
educational needs (SEN) in inclusive education;

5 determine the optimal rhythm for teaching chemistry to
students with special educational needs (SEN), conduct
reflection on students' achievements;

6 adjust the laboratory practical work according to
pupils' SEN, have skills in working with chemical
instruments and equipment; follow safety rules;

7 generate an algorithm for pedagogical activity, oriented
to the learning outcomes of children with special
educational needs (SEN);

8 demonstrate readiness to master new knowledge in the
field of special methods of teaching chemistry to children
with special educational needs (SEN) in conditions of
inclusive education, professional self-development.

Ilpepexsusummepi / Ipepexeusumet / Prerequisites

ITenaroruka. Ilcuxomorus.

| Ilenaroruka. Ilcuxonorus.

| Pedagogy. Psychology.

Kypcmuvingvickauwa mazmynot / Kpamkoe codepycanue kypca/ Coursesummary

CryneHT WMHKIIO3MBTI OiniM Oepy »karmaiiblHIa epekiie OuriM
OepinyiHe KaxerTimiri Oap Oamamapipl OKBITYIbIH apHanbl
azicTeMenepi calachlHAArbl OUTIMII MeHrepeni, Oy MeKrenreri
OiniMm Oepyni >KaHAPTYABIH MIApTHI, JEMEK, MYFATIMHIH KOCiOH

CTyHeHT OBJIaJICCT 3HaHUSAMU B obJactu
CIICHHUAJIbHBIX MCTOIUK O6y‘leHI/IH ILeTeﬁ ¢ 0COOBIMU
O6pa30BaTe.HLHI>IMI/I l'[OTpC6HOCT$IMI/I B YCJOBHUIX
HWHKJIIO3UBHOT'O O6pa3OBaHI/I}I, qTo SABJIACTCA

The student will acquire knowledge in the field of special
methods of teaching children with special educational
needs in the conditions of inclusive education, which is a
condition for renewal of school education, hence a
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canacel Oombin TaObuiaAbl. [IOHAI OKH OTBIPHIN, CTYACHTTEP
XMMHUS KOHE OHMOJIOTHS TOHICpPi OOMBIHINA WHKIFO3UBTI OLTIM
OepyliH MOHIH, EpEKUIETIKTEpiH, KaJlbINTacy MacelelepiH
MeHrepeni. CTymeHT KapaTbUIBICTAHY-FBUIBIMH — OaFbITTaFbl
moHmep Ooiternma EBK  6ap agmammapasie  Oumim - Gepy
MpoOJIeMackHEIH ~ Ipo0ieManapsl, TIepcleKTHBalIaphl  MEH
Tocinmepi OoMBIHIIA MaMaHAapMEH >KOHE WHKIFO3UBTIK OUTIM
Oepy opTachlHBIH 0acka CyOBEKTiepiMeH KaphIM-KaThIHACKA;
EBK ©Oap Oamamapapl WHKIIO3MBTIK OUTIM OepymiH KoJaiiel
MOJICJIIH TallKblUIayFa, ca0aKTapia HHKIIIO3MBTIK OimiM Oepy
xarnaieiiga EBK  Oap Oamamapabl cyiieMmengeyre KaxerTi
o3ipiikke ue Oosaapl. CTyneHT WHHOBAaUMSIIBIK OiniM  Gepy
TexHoyorusulapeiH  koHe EBK Gap Oanamapra apHanraH
MOHJACPIIH TMOHMIK Ma3MYHBIH OIpiKTipe anajgsl; 3aMaHayu
MearorHUKAaNbIK CTPATETHsIap HETI3iH/Ae JKaHAPTHUIFAH Ma3MyH
OarmapimamMachlH iCKe AachIpafbl, COHIAi-ak KociOm >KoHe
KOFaMBIK KBI3METTi TaOBICTHI XKY3€Te achlpy YIIiH WHKIFO3HBTI
OimiM OepymiH MOIEHU JKOHE MOPAIBIBIK KYHIBUIBIKTAPHI
HETi31HAe THIMAI KOMMYHUKAIUSHBI THIMII Kepceremdi, apOip
TYJIFAHBIH IAPTCHI3 KYH/BUIBIFBIH CE31HY JKOHE OHBIH TaObICTHI
©31H-031 JKY3ere achlpyblHa J>Karjail jkacay VIIIH KYHJbUIBIK
TOCLIIH KaObUIIAMIbI.

yCIOBUEM OOHOBJIEHHs IIKOJIBHOTO 00pa3oBaHUs,
CIIeJIOBaTEINIBHO, npodeccHoHAIBLHOM coepoit
yuutens. VM3yuas AMCHMIUIMHY, CTYIEHTBI OCBOST
CYIIHOCTh, OCOOCHHOCTH, MPOOIEMBI CTAaHOBJICHUS
WHKJIO3UBHOTO  00pa3oBaHWs sl NPEAMETHOH
obmactn xumun U Owonoruu. CTYZEHT MOIYUHT
HEOOXOIMMYIO TOTOBHOCTh K KOMMYHHKALUH CO
CHeUaINCTaMu u JIpyTHMHA cyOBeKTaMu
WHKJIO3UBHOM ~ 00pa3oBaTeNbHOM  Cpeapl MO
npobiiemaM, TEpCHeKTHBAM M MOAXOJaM K
npobieme obpazoBanus jumi ¢ OOII mo npeameram
€CTECTBEHHO-HAYYHOT'O HarpaBJICHUsL;
00CyXIIeHUSIM TpUEMIIEMON MOJIEIH WHKIIO3UBHOTO
obpasoBanus fgerei ¢ OOII, conpoBoxkaeHus nerei
¢ OOII B ycoBUSX MHKITIO3UBHOTO 00pa30BaHUS Ha
ypokax.  CTymeHT  CMOXET  HMHTErpHpOBaThH
WHHOBAIIMOHHBIE 00pa3oBaTeNbHBIE TEXHOJIOTHH H
MpeZIMETHOE COAEpXKaHWe MUCHUILIMH AL JeTeil ¢

OOIl; peanusyer mporpaMMmy OOHOBIIEHHOTO
CoJIepKaHus Ha OCHOBE COBPEMEHHBIX
MeIarorMYeCcKUX CTpaTeTuil, a Takxke 3(h(HEeKTUBHO
Oyzner JIEMOHCTPUPOBATh 3¢ PeKTHBHYIO
KOMMYHHKAIIMIO Ha OCHOBE KYJIBTYPHBIX U
MOPAJIBHBIX LIEHHOCTEeH HMHKJTIO3UBHOTO
o0pa3oBaHUsT AN YCIIEIIHOTO  OCYILIECTBICHHUSA
npodeccnoHanbHOMI u o01ecTBeHHON
JIeSITeIbHOCTH, IPUHATHE [IEHHOCTHOTO MOAX0a AT
oco3HaHHsA  OE3yCIOBHOW  IIEHHOCTH  KaXKIou

JJMYHOCTU W B CO3JaHHUH YCJ'IOBI/II\/‘I € YCHCIHHOﬁ

caMopeajin3aluu.

professional sphere of the teacher. Studying the
discipline, students will master the essence, features,
problems of formation of inclusive education for the
subject area of chemistry and biology. The student will
get necessary readiness to communicate with specialists
and other subjects of inclusive educational environment
on problems, perspectives and approaches to the problem
of education of persons with SEN in science subjects;
discussions of acceptable model of inclusive education of
children with SEN, support of children with SEN in
conditions of inclusive education in the classroom. The
student will be able to integrate innovative educational
technologies and subject content of disciplines for
children with SEN; implement the program of updated
content based on modern pedagogical strategies, as well
as effectively demonstrate effective communication
based on cultural and moral values of inclusive education
for successful professional and social activities, adoption
of value-based approach to realize the unconditional
value of each individual and in creating conditions for
their successful self-realization

Iocmpexsusummepi / [locmpexsuszumot/ Postrequisites

OHIPICTIK NpaKTHKa

| HpOI/ISBOIICTBeHHaﬂ IIpaKTUKa

| Apprenticeship

Ilonnin epexwenikmepi / Ocovennocmu oucyunaunwvy/ Course features

[MpakTuKaibIK cabakrap apHaibl 3epTXaHanap/a Kyprisiaeni.

[IpaxTuueckue
crery1abopaTopusix.

3aHATHUA IPOBOAATCA B

Practical classes are held in special laboratories.

bazoaphama sicemexuici / Pykosooumens npozpammul/ Programmemanager
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TayakenoB UuHruc AiinaprasueBud,
MeIarOrMKa FRUTBIMIAPBIHBIH MAaruCTPi

Yepusisckass Oabpra MuxaiijioBHA,KaHIUAAT
MearorvyecKuxX HayK, aCCOIMUPOBAHHBIM
npodeccop

Tauakelov Chingiz Aidargazievich, master of
pedagogical science, a teacher

Epexuwe oinim depyoi Kkaxcem ememin dananap yuiin 6a20apaamanvlk MasmyHowl oeiiimoey/Aoanmayusn npocpammnuo2o co0epicanus 0sa oemeil
¢ ocobbimu oopazoeamensvusimu nompeonocmanulAdaptation of Programmatic Content for Children with Special Educational Needs

Oky maxcamul / Yueonan yenv/ Purpose

Epekme Oumim OepinmyiHe KaxkeTTimiri Oap Oamanapra apHanraH
OarmapiamaiblK Ma3MyHIarbl KyKaTTapiabel OediMmuiey, epekiue
OimimM OepinyiHe KakeTTuTiri Oap Oamamapasl HHKITIO3UBTI OLTiM
Oepy >karmailblHAa OKBITY MEH OKBITYa XHMHSHBI OKBITY
Ma3MyHBIH XaHApPTYAbIH KOJJIaHBICTAFbl MPAKTHKACBIMEH ©3apa
OailulaHbIicTa Ka3ipri 3aMaHFbl Taciiaepai Oiny;

AnmanTHpoBaTth JOKYMEHTBI MIPOTPaMMHOTO
CoJIepKaHUs TSt nereit c 0coOBIMHI
00pa3oBaTeIbHBIMU MOTPEOHOCTSIMH, 3HAThH
COBPEMCHHBIC IOAXOABI B  IIPENOJABAHUM H
o0y4yeHnn Jereil ¢ 0coObIMH 00pa3oBaTENLHBIMU
notpedHocTsiMu (OOII) B yCOBUSIX MHKIIFO3UBHOTO
o0pa3oBaHUsI BO B3aUMOCBSA3M C JAEHCTBYIOIIEH
NPaKTHKOH OOHOBIICHUS COIEPKAaHWM OOYy4eHHH
XUMMUU;

Adapt curriculum content documents for children with
special educational needs, know current approaches in
teaching and learning of children with special
educational needs (SEN) in an inclusive education
setting in relation to current practice in updating the
content of chemistry teaching;

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes

Kyperbl ¢dTTi asikraraHHaH keiiH 0iniM anymbuiap kegeci
OKY HITHM:KeJlepiHe ue 00J1aabl

1 vHKITFO3UBTI OiiM Oepy >karmaibIHIA epekire OimiM OepiryiHe
KaXeTTUIri Oap Oananapibl OKBITY MEH OKBITY/a XHMUSHBI
OKBITY Ma3MYHBIH XaHApTYAbIH KOJIJAHBICTAaFbl TIXipuOeciMeH
e3apa OaiinaHpIcTa Ka3ipri 3aMaHFbl TaCUIAEp/i OiiTy;

2 XMUMUSIHBI OKBITY/IaFbl IPAKTUKAJIBIK 1C-OpEKeT MPU3MAChIHIAFbI
MHKITIO3UBTI  OiniM  Oepy  IeAarorukachlHBIH — KOJJaHOAIIBI
aCHEKTICiH TYCIHY;

3 uHKIIO3UBTI OiniM Oepy ’karJgalbIHAa epekile OiiM OepinyiHe
KQXETTLIr Oap Oanamapra XUMUs IIOHIH OKBITY MEH OKBITyIa
3aMaHayy CTpaTerusyIap MeH TaCUIIep i KOJlaHy;

4 mHKITIO3UBTI OLTiM Oepy KarnaiblHAA epekie OiTimM OepinyiHe
KaXETTLIri Oap Oamamapiasl xuMusra OeHimuenreH OerceHi
OKBITY  omicTepiH, apHaiiel BYM (Genmcenmi ymectipme
MaTepHaap) o3ipiey NpakTUKACHIH OipiKTIpy.

Mocae YCIEeHOro
odyuarommecs Oyayr
I3HaTh COBpPEMEHHBIE NMOJXOJBI B MPENOAABAHUN H
oOyueHnn neTed ¢ 0coObIMH 00pa3oBaTENbHBIMU
notpedHocTsiMu (OOII) B yClIOBUSIX MHKIIFO3UBHOTO
0o0pa3oBaHUsI BO B3aUMOCBSA3M C JICHCTBYIOIIEH
MPaKTUKOM OOHOBIECHHSA COAEP)KAaHUH OOyUCHHU
XUMUH;

2 TIOHMMAaTh TPHUKIAJHON AaCHEeKT TeAaroTuKH
MHKJTIO3UBHOTO 00pazoBaHUs B npu3Me
NPaKTHYECKON JAESTEIBHOCTH B 00yUYCHUN XHUMUHY;

3 ONepHpOBTH COBPEMEHHBIMH CTPaTETHSAMH H
MOAXOAaMHU B TIPENOJaBaHUM W OOYYEHHH XUMHHU
Jeren c 0coOBIMHI 00pazoBaTenbHBIMU
notpedHocTsIMA (OOII) B ycnoBUSAX MHKIFO3UBHOTO
obOpazoBaHus;

4  KOMOWHHMPOBATH METOABI  AJANTHPOBAHHOTO
aKTHUBHOTO OOYYEeHHS XUMHUHU JeTed C 0COOBIMH
obpazoBatenbHbIME ~ TioTpeOHOCTSIME ~ (OOIT) B

3aBepIIEHUsI Kypca

After successful completion of the course, students
will be

1 to know current approaches to teaching and learning of
children with special educational needs (SEN) in an
inclusive education setting in relation to current practice
in updating the content of chemistry teaching;

2 understand the application of an inclusive education
pedagogy to the practice of chemistry teaching;

3 operate contemporary strategies and approaches in
teaching and learning chemistry for children with special
educational needs (SEN) in an inclusive education
setting;

4 to combine methods of adapted active teaching of
chemistry to children with special educational needs
(SEN) in the conditions of inclusive education, the
practice of developing special ARMs (active handouts).
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YCIIOBHUSIX WHKJIFO3UBHOTO 0OOpa30BaHUs, MPAKTUKY
pa3pabotku  crnenuanbHbiXx  APM  (aKTHBHBIX
pa3aTOYHBIX MaTEPHAJIOB).

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Ileparoruka. Ilcuxonorus.

| Ilenaroruka. Ilcuxosuorus.

| Pedagogy. Psychology.

Kypcmuingvickawa mazmynst / Kpamkoe cooepacanue kypca/ Course summary

CrynmeHt epekme OimiM Oepy KakeTTinmikrepi Oap Oamamapra
apHa)FaH OarmapiiaMaiblK Ma3MYHABI OeiiMaey OoibIHIIa OimiM
amanpl, Oy WHKIIO3MBTI MEKTEN >KarmaiiblHAa OHBIH TiKeJeH
KOCciOM KbI3MeTiMeH OaiIaHBICTHI.

I[Ion EBK 0ap Oamamapabl IICHXOJOTHSIIBIK-TICIATOTHKAIBIK
KoJlIayapl  YHBIMJAcThIpyFa JKOHE 3amMaHayd OiumiM  Oepy
cTparerusuiapbl  Herizinge — OedimpgenreH — Oumim  Oepy
OarmapiaMalnapblH KY3ere achlpyFa KaKeTTi OimiM, OUTIK KoHE
JAFIBUIAPABI  KaJbINTacThIpyFa OarbITTanFaH. CTyAEHT KociOu
e3apa  opekerrecyre, EBK ©Oap Oamamapra  apHanraH
OarjapiamMaiblK JKacakramaHbl OeifiMiey canacblHIa JypbIC
MiKip KaJBINTACTHIPYFa XOHE OUTHipyre MaWbIiH OOJaIbl >KOHE
moHmi OuriM Oepy mporecine Oimymi »xobanainbl. [IoH cTyneHTKe
KociOM JKoHE KOFaMIBIK KBI3METTi ky3ere acwipy kesinme EBK
Oap Oanmayapfra apHaJIFaH OKY-TOpOHE MPOIECIH COTTI MOACTBILY
YVIIiH WHKITIO3UBTI OKBITYABIH MOICHH JKOHE MOPAJBIBIK
KYHIBUTBIKTAphl HETI3iHAE THIMII KapbIM-KATBIHACTBHI KOPCETY
MYMKIH/IITTH KAMTaMachI3 eTe/i

CTyI[eHT MOJIYy4YuT 3HaHUA 1o aJgarnTanqun
MNpOrpaMMHOT0 COACPIKAHUA UIA ,I[eTeﬁ ¢ 0COOBIMU
O6p330BaTCJ'ILHLIMI/I HOTp€6HOCTiIMI/I, YTO CBsA3aHO C

€ro HETOCPEACTBEHHON IpodeCcCHOHANTBHOM
JIESITEIHOCTBIO B YCIOBHSAX MHKIFO3UBHOMN ILIKOJIBL.
JucnuruinHa — HampaBieHa Ha  (OPMHpPOBaHUE

3HAHUH, YMCHHUH U HAaBBIKOB, HEOOXOMUMBIX JUISI
OpraHuszanuu MICHUXO0JIOr0-TIe JarOrH4eCKOro
compoBokaeHuss gerer ¢ OOIl u peanusanuu
aJlalTUPOBAHHBIX 00pa30BaTENbHBIX MPOTPaMM Ha
OCHOBE COBPEMEHHBIX 00pa30BaTENbHBIX CTPATETHA.
CryaeHr chopmupyer TOTOBHOCTh K
po¢eCcCHOHATEHOMY B3aUMOCHCTBHIO,
(hOpMYIHPOBAHUIO W BBIPAXKCHUIO KOPPEKTHBIX
CYyXJCHUII B O0NAcCTH aJamnTaluil HpOTrPaMMHOTO

comepxanuss s gereit ¢ OOIl wm  Oynmer
MIPOEIIUPOBATh 3HaHUE rpeaMeTa B
o0Opa3oBaTeNbHbII mporecc. HucnumnuHa
obecreynT CTYICHTY BO3MOXKHOCTH

JIEMOHCTPHPOBATh 3(PPEKTUBHYI0 KOMMYHHUKAIHIO
Ha OCHOBE KYJBTYPHBIX M MOPAIBHBIX IIEHHOCTEH
MHKITIO3UBHOTO  OOy4YeHHWs O  YCIEIIHOTO
MOJIEIUPOBaHUS y4eOHO-BOCTINTATEIILHOTO
nponecca ansa gereit ¢ OOII npu ocymecTBieHUH
npodeccrnoHAILHOM 1 00IIECTBEHHOH NeITeIbHOCTH

The student will gain knowledge in adapting programme
content for children with special educational needs,
which is related to his/her direct professional activity in
the conditions of an inclusive school.

The discipline aims to form knowledge, skills and
abilities necessary to organise psychological and
pedagogical support for children with special educational
needs and to implement adapted educational programmes
on the basis of modern educational strategies. The
student will develop readiness for professional
interaction, formulation and expression of correct
judgments in the field of adaptation of program content
for children with SEN and will project the knowledge of
the subject into the educational process. The discipline
will enable the student to demonstrate -effective
communication based on the cultural and moral values of
inclusive learning in order to successfully model the
learning and educational process for children with SENs
in professional and community activities

Iocmpexsusummepi / [locmpexsuszumot/ Postrequisites

OHIPICTIK MpaKTHKa

| HpOI/ISBOIICTBeHHaﬂ IIpaKTUKa

| Apprenticeship

Ilonniy epexwenikmepi / Ocodvennocmu oucyunaunw/ Course features

[MpakTHuKaibIK cabakrap apHaibl 3epTXaHanap/a Kyprisiaeu.

[IpaxTuueckue
creryiabopaTopusix.

3aHATHUA IPOBOAATCH B

Practical classes are held in special laboratories.

bazoaphama sicemexuici / Pykosooumenw npozpammul/ Programmemanager
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TayakenoB UuHruc AiiiaprasueBud,
MeIarOrMKa FRUTBIMIAPBIHBIH MAaruCTPi

Yepusisckass Oabpra MuxaiijioBHA,KaHIUAAT
MearorvyecKuxX HayK, aCCOIMUPOBAHHBIM
npodeccop

Tauakelov Chingiz Aidargazievich, master of
pedagogical science, a teacher
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