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Kipicne

OJIEKTUBTI TIOHJEP KaTaJloTbl OKBITYJBIH KPEAUTTIK JKyheci OoMbIHIIA
KYPacCThIPbIIaAbl. OJIEKTUBTI TIOHJEP KaTajlorbl JKYMEJIICGHreH TaHaay OOoMbIHIIA
TIOHJIEP Ti31MiH YKOHE OJIapIbIH KbICKA CHUIIaTTaMachlH KapacThIPaIbl.

CTyneHT MaMaHIBIKTApJbIH  MIHJACTTI KOMIIOHEHT/>)KOFaphl OKY  OpPHBI
KOMIIOHCHTIHIH  TMOHAEPIH MEHIE€pPYMEH KaTap, YCBIHBUIBIIT OTBIPFaH TaHAy
OOWBIHIIIA TIOHIEP/I1 TAHIAIT aTybl THIC.

DNEeKTUBTI MOHIEPAl TaHJayFa d/aBaiizep keHec Oepemi. CTyIeHT daBali3epMeH
OipJece OTBHIPBIN, CTYACHTTIH JKEKE OKY OCIapblH KYpYy YIIIH MOHAEPre >Ka3bLIy
HBICAHBIH TOJITHIPAJIBI.

Kypmerti cryaenrrep! bimim 0epy TpaeKTOPHUICHIHBIH OipTYTAaCTHIFBIHBIH
oimacteipbutybl  Ci3fiH OoJialllakTa MaMaH pPETIHAE KOCIOM JallbIHABIFBIHBI3/IBIH
JeHreliHe BIKIa €TETIHIH €CTE€ CaKTaybIHbI3 KEPEK.

BBenenue

[Ipu kpeauTHON  TexHONOrMM OOyuyeHHUs pa3padaTbIBaeTCsl  KaTajor
AJIEKTUBHBIX AUCLMIUIMH, KOTOPBIA MpeAcTaBisieT co00il cUCTeMaTU3UpPOBAaHHBIN
HepeyeHb TMCUUIUIMH KOMIIOHEHTA 10 BBIOOPY U COJAEPKUT KPATKOE UX OMHCAHHUE.

Hapsiay ¢ n3ydeHneM AMCHMIUIMH 00S3aTENbHOTO / By30BCKOIO KOMIIOHEHTA,
CTYJIEHT JOJDKEH BbIOpATh ISl U3yYEHUS JUCUUILIMHBI KOMIIOHEHTA MO BBIOODY.

KoHcynbranmu no BeIOOPY 3JIEKTUBHBIX JUCUUIUIMH JIaeT 3/Baiizep. Bmecte ¢
HUAM CTYJIEHT 3amoyiHseT (opMy 3amMcH CTYJAEHTOB Ha JIUCUUIUIMHBI IS
coctasienust UYII (MHauBUAYyanbHOrO Yy4€OHOTO MJIaHa).

YBaxkaemble CTyaeHTbl! BaXHO NOMHHUTB, YTO OT TOTO, HACKOJBKO
IpOayMaHHOW M 1enocTHOM Oyaer Bamma oOpa3zoBarenbHasi TPacKTOPHs, 3aBUCUT
ypoBeHb Bareit nmpodeccrnoHanbHOM MOATOTOBKU, KaK OYIyIEero CrenuanmcTa.

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 00iibIHIIA JJIEKTUBTI MIHAEpai OoJry /

PacnpenesieHue 3J1eKTHBHBIX JUCHMILUIMH MO ceMecTpaMm /

Distribution of elective courses by semester

[TonniH ataysl/ HaumenoBanue mucrurinabl/Course name

Kpenurrep
CaHsbl /
Koxn-Bo

KpeIuToB/

Number of
credits

AKaTeMUSIIIBIK
Ke3eH/
Axan nepuon/
Academic
period

Hutonorus / IHutonorus / Cytology

I'ucronorus / ['mctonorus / Histology

4

1

Beiiopranukanablk XUMUSHBIH TEOPHUSIIBIK HET137epi/
TeopeTnueckre OCHOBbI HEOPTaHUYECKOW XMMHHU/
Theoretical Bases of Inorganic Chemistry

Kanmer xumus/O6mias xumust/General Chemistry

[TepHOATHIK XKYiie 2IIeMEHTTEPl XUMUSICHI/
XHUMHS DIIEMEHTOB HepI/IOIIPIHGCKOﬁ CI/ICTGMBI/
Chemistry of Elements of the Periodic System

BeﬁopFaHHKaHLIK KOCBLIBICTAPAbIH MAaHbI3 bl KJIaCTapI)I/
BakHeiinme Kj1acchl HEOPraHMYECKUX COEAMHEHUI/
The Most Important Classes of Inorganic Compounds

AnaM aHATOMMACE/ AHAaTOMUS YEI0BEKa /
Human Anatomy

Anam Mopdosorusicel/Mopdoiorus yenoBeka /
Human Morphology

KyKBIK ’KoHE chli0aiiac ;KEeMKOPIbIKKA KapChl MOJICHUET
Herizaepi /

OcHOBEI TTpaBa ¥ AHTUKOPPYIIIMOHHOM KYJIBTYPHI /
Basics of Law and Anti-Corruption Culture

DKOHOMHUKA JKOHE KOCIMKEPJIIK Herizaepl/
OCHOBBI 5KOHOMUKH U MPEATPUHUMATENbCTBA/
Basics of economics and business

Kembacuibuibik Herizaepi / OCHOBBI TuaepcTBa /
Basics of Leadership

DKOJIOTHS JKHE TIPLIUTIK Kayinci3Airt Herizaepi/
DKOJIOTHS K OCHOBBI 0€30ITaCHOCTH KU3HEASATCIIBHOCTH/
Ecology and Basics of Life Safety

FrumeiMu 3epTTeynep/iiH Herizaepl )koHe akaaeMUsUIbIK XaT /
OCHOBBI HAYYHBIX MCCJIEIOBAHUN U aKaJIEeMUYECKOE MUChMO/
Basics of Research and Academic Writing

Ocimaikrany/ boranuka/Botany

MMUKOJIOTHS JKOHE JTUXEHOJIOTHS/ MHUKOJIOTUS U JTUXEHOJIOTHS

Mycology and Lichenology

XUAMUSIIBIK TEXHOIOTHS / XUMHAYECKas TEXHOJIOTHS /
Chemical Technology




XUMUSIIBIK OHIIPICTIH SKOJIOTHSACHI /DKOJIOTUS
xummudeckoro npoussojictBa/Ecology of Chemical
Production

Opranukainbik xumus/Opranudeckas Xumusi/
Organic Chemistry

Outoxumus/ Guroxumus/ Phytochemistry

Anam xoHe sxanyapiap (pu3noIorusicel/
du3noorus yenoBeka u )KI/IBOTHBIX/
Human and Animals Physiology

buodusuka/ buoduszuka/ Biophysics

Taram eHIMJIepIHIH aHAIN31/AHAIN3 MUIIEBBIX MPOTYKTOB/
Food Analysis

Taram xumuscel/[Inmeas xumust/Food Chemistry

I'eneruka/ ['eneruka/ Genetics

MyTareHnes *xoHe KopliaraH opra/MyTareHes u
okpyxaromas cpega/Mutagenesis and the Environment/

buoxumus/ buoxumus/ Biochemistry

Tipmuiik nporeccTepiHiy XUMUSICH XUMUS TPOLIECCOB
x)u3HeaesTenbHocT/Chemistry of Vital Processes

XUMUSAZIaH €CenTep MIbIFapy oaicTeMeci/
MeTouka pereHus 3a1ad Mo XUuMHUH/
Methods of Solving Tasks in Chemistry

MekTen XuMust SKCIEPUMEHTIH JKYPri3y dficreMect/
MeTtoauka nmpoBeeHHsI IKOIBHOTO XUMHUYECKOTO
skcniepuMenTa/ Methods of Conducting a School Chemical
Experiment

dusukaiplKk XxuMus / Pusndeckas XuMus /
Physical chemistry

AHanmm3IiH U3NKa-XUMUSIIBIK 9/1icTepi/
DU3NKO-XUMHAYECKHAE METOIBI aHAITH3a/
Physical and Chemical Methods of Analysis

Koceimmia Outim 6epy 6arnapnamacs! (Minor) /

JononHuTenbHas oOpa3zoBarenabHas nporpamma (Minor)

Hucuuniavna 1

5

Jucnuniauaa 2

5

»

Jucuunauaa 3

5




1 1 kypc cTylaeHTTepiHe apHAJFaH YIEKTHBTI MIHAep / DJeKTHUBHbIE AUCHUIUIMHBI s cTyAeHTOB 1 Kkypca/ Elective

disciplines for 1*'year students

[{nTonorus / Hurosorus / Cytology

OKy maxcamul / Yueonaa yenv/ Purpose

MUKPOCKOMHS KypalJapbIMEH XYMBIC icTeyIi
yHpeny, JKaHyapJiap XKOHE OCIMIIK
KacyllalapslH — axelpata  Olry,  OGapibIK
WInanapslH TYpJepiH aHbIKTa Oily.

Hay4yuThcss ~ paborate ¢  mpubopamu UL
MUKPOCKOIIMH, pa3In4aTbh KJICTKH JKUBOTHBIX U
KJIETKU PACTCHMM, OIIPENEIIATh BCE TUIIBI TKAHEH.

Learn how to work with devices for microscopy,
distinguish between an animal cell and a plant
cell, define all types of tissues.

Oxvimy naomuaiceci / Pezyiomameut 06yuenusn / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aJylmbLiap:
1-Heri3ri JKacymIanbIK KYWeIepi, OJIapabIH

KBI3MET €Ty CHUIIATBIH, )KaCyIIaHbIH OMOJIOTHSICHI
MeH (pU3HOIOTHACKHIH O1ITy;
2-)KaHyapyap TIHJIEpiHIH OapiblK TYpJepiHiH

OMOJIOTHSCHI MEH (YHKIHMSCBIHBIH
epeKUIeNiKTepiH O1y;
3-coynem MUKPOCKOTITA KJIETKAJIBIK

OpraHOUATAPAbI aHBIKTAN Oy
4-3nuTeNnuanibl, 19HEKep, OYIIIIBIKET XKoHE HEPB
TIHAEPIHIH ©31He TOH TOINTAapblH TaHbII Olly,
MUKpPOCKOMIEH TIHACPAIH 9pTYpJl TypiepiH
KOHE oJapAbIH (YHKIIMOHATIBIK
cumaTTaMasapbliH aXbIpaTa oOury;
5-DJEeKTPOHIBIK ~ MHKPOCKOITA  KACYIIAJIBIK
OpPTaHOUITAP/ABIH KYPBUIBICHI TYpajbl TYCIHIKKE
ue ooiy;

6-yakpITIIa TIpemaparTapisl JalbIHIAy YIIiH
JaFBICHI 00ITY;

7-MUKPOCKOIIHS TEXHUKACHIH MEHT€PY;
8-cyperreri MHUKPOIIPENapaTThl KaJIIbIHA
KEJITIPY TEXHUKACHI JIaF IBICBIHBIH Herepiiepi.

ocJe yCIIEeIHOT O
o0yuarwmuecs OyayT
1-3HaTh OCHOBHBIE KJICTOYHBIC CHUCTEMBI, XapaKTep
ux (yHKIIMOHUPOBAHUS, OCOOEHHOCTH OMOJIOTUU U
(bU3HOIOTHH KIICTKH;

2-3HaThb 0COOEHHOCTH OHoI0ruu H
(YHIIMOHUPOBAHUS BCEX BUJIOB )KHBOTHBIX TKaHEH;

3aBepIIeHHs]  Kypca

3-yMeTh  WJAEGHTU(QHUUUPOBATH B  CBETOBOM
MHUKPOCKOIIE KJIETOUHbIE OpPraHOU/IHI ;
4-yMeTh pacro3HaBaThb XapaKTEpHbIE TPYIIIbI

SIUTEINAIBHBIX, COCIMHUTEIBHBIX, MBIIICYHBIX U
HEPBHBIX TKAHEH, pa3Iu4aTh pa3jIU4HbIE THIIbI
TKaHEW MM0J MUKPOCKOIIOM M UX (PYHKIIMOHAJIbHbIE
XapaKTEpUCTHKHY;

S5-UMETh TPEACTAaBIEHUE O CTPOECHUU KIETOUYHBIX
OpPraHOMUJOB B DJIEKTPOHHOM MHUKPOCKOIIE;

6-UMeTb HAaBBIKM U TOATOTOBKH BPEMEHHBIX
[Ipenaparos;

7-0BJIaJIeTh TEXHUKON MUKPOCKOIIUH;

8-o0magareny HaBBIKOB TEXHHWKA BOCIIPOU3BEICHHS
MHKpOIIpernapaTa Ha pUCyHKe.

After successful completion of the course,
students will be:

1 — know basic cellular systems, the nature of
their functioning, the characteristics of the
biology and physiology of the cell;

2 — know the characteristics of the biology and
functioning of all types of animal tissues;

3 — be able to identify in a light microscope
cellular organoids;

4 — be able to recognize the characteristic groups
of epithelial, connective, muscle and nervous
tissues, distinguish between different types of
tissues under a microscope and their functional
characteristics;

5 — to haves an idea of the structure of cell
organoids in an electron microscope;

6 — have skills to preparate of temporary
preparations;

7 — to have mastery of the technique of
microscopy;

8 - haves skills the technique of reproducing a
micropreparation in the figure.

Kypcmuiy kvickawa mazmynot / Kpamkoe codeprucanue kypca/ Course summary
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OpraHu3MIepaiH JKacylIalblK >KOHE TIHIIK
JCHIeHNIepIH  IMTOJIOTHSUIBIK ~ 3epTTey. byi
OMOJIOTHSIHBIH HETI3r1 TOHAEPl JKOHE OapiIbiK
JepAiK OMONOTHSUIBIK FHUIBIMHBIH, HETi31 OOJIBII
TabbuTa bl KieTkanslk OMOIOTHsSIHBI Oy OYKiT
Tipl aF3aHblH  KYPBUIBIMIBIK  YHBIMIACTBIPY
Heri3fiepiH, TaMakKTaHy, TBIHBIC aly, ©cy >XoHe
JaMy YPAICTEpiHIH TNPUHIMITEPIH TYCIHyre
MYMKiHAIK Oepeni. Korapbl YiiBIMIACTHIPbUIFaH
ar3ayiapablH ~ OapiblK  OpraHmapbl  JKacyiia
JNEHTeHIHAC JKYMBIC iCTeiai OyKiI Tipi eMipiH
Heri31 OOJIBITI TaOBLIaIbI. Huromorus
KacyIIaHbIH MEMOpPaHaJIbIK XKoHE MEMOpaHaIIbIK
eMeC ar3aJapblH, OJApIbIH (YHKIUSIIAPB MEH
KYPBUIBICBIH 3€pTTEH 1.

[luromoruyeckoe HCCIEAOBaHUE KIETOYHOTO |
TKaHEBOT'O YPOBHEW OpraHM3alUi OPraHU3MOB. JTO
OCHOBHBIC JIUCIMIUIMHBI OWOJIOTMH W SIBISIOTCS
OCHOBOH IOYTH BCEX OMOJIOTMYECKUX HayK. 3HAHHE
KJIETOYHOH OMOJOTHUH TIO3BOJISIET HOHSATH OCHOBEI
CTPYKTYpPHOM  OpraHu3allil  BCEr0  JKUBOTO,
MPUHIMIBI TIPOLECCOB MUTAHUS, JbIXaHUS, POCTA U
pa3BuTHs. Bce opranbl BBICOKOOPTaHHM30BAHHBIX
OpPraHu3MOB  ()YHKUMOHUPYIOT Ha  KIECTOYHOM
YPOBHE KJIETKA SIBISIETCS OCHOBOW JKHM3HH BCETO
xuBoro. LluTomormss wu3ydaer MemOpaHHBIE U
HEeMeMOpaHHBIE OpPraHeIUTbl KIETKH, WX (YHKIHU H
CTpPOCHHE.

Cytology study the cellular and tissue levels of
organization of organisms. These are the basic
disciplines of biology and are the basis of almost
all biological sciences. Knowledge of cell
biology allows us to understand the basis of the
structural organization of all living things, the
principles of the processes of nutrition,
respiration, growth and development. All organs
of highly organized organisms function at the
cellular level the cell is the basis of the life of all
living things. Cytology studies the membrane
and non-membrane organelles of the cell, their
functions and structure.

ITocmpexsusummepi / [locmpexeuszumeut/ Postrequisites

I'enernxa, Myrarenes xoHe KopliaraH opTa

I'eneruka, MyrareHes u okpy»karomas cpeia

Genetics, Mutagenesis and the Environment

bazoapnama scemexuici / Pykosooumens npozpammst/ Programme manager

KoxmyxameroBa AssH Cy1TaHKbI3bI

\ bopoaynuna Ouabra BukroposHa

| Borodulina Olga Viktorovna




I'ucrosorusi / I'mcrosiorusi / Histology

OKy maxcamul / Yueonaa yenv/ Purpose

OpTYpl THHOTEri yinagapAblH KYPBUIBICHIH,
KBI3MET €TYiH jKOHE ©3apa OailJlaHbICHIH 3EPTTEY.

U3ydeHHE  CTpOeHMs, (YHKIMOHUPOBAHUSA
B3aMMOCBSI3U TKaHEW Pa3IMYHBIX TUIIOB.

u

to study of the structure, functioning and
interconnection of tissues of different types.

Oxwvimy namuoiceci / Pesynomamut o0yuenusn / Learning oOUtCOmMes

Kypersl coTTi asikraranHaH KeiiH Olrim
aJylmbLiap:

1-Heri3ri JKacymIanbIK KYWeIep.i, OJIapIbIH
KbI3MET eTy  TaOuFfaThlH, KacyllaHbIH
OMOJIOTUSCHI MeH (U3NONIOTHSICHIHBIH
epeKILeTiKTepiH Oiy;

2-OHMOJIOTUSITBIK yinanapabiy OapIbIK

TUNTEPIHIH OHWOJIOTHUS JKOHE IKYMBIC
epeKIIeTiKTepiH Oiy;
3-xaHyapiapablH  OapIibIK
MUKPOOHJCY/l aHBIKTal O11y;
4-3muTeNNaNibl, JOHEKEp, OYIIIBIKET )KOHE HEPB
YINajgapblHbIH TOH TONTapblH aHbIKTal Ouly,
MHUKPOCKOMIIEH TIHJAEPAIH OpTYpial TYpJepiH
KOHE oJapAbIH (yHKIIMOHATIBIK
CHUIIaTTaMaJapblH aXbIpaTa Oiny;

S-xaHyapyap TIHAEpiHIH OapibIK TypJepiHae

ictey

TIHAEPIH  KEHLT

ANIEKTPOHABIK ~ MUKPOCKONTHIH  KYPBIIBICHI
Typajbl TYCIHIKKE ue 0oiy;
6-Temropanbli  mpemapartapisl  JalbIHOAY

JaFIbICHIHBIH OOTYBI;

7-MUKPOCKOIHS TEXHUKACHIH MEHTEPY;
8-cyperre MHUKPOIPETIapaTThl
TE€XHUKACBIH MEHI€preH.

OitHaTy

ocJe yCIIELIHOT 0
oOyuaromuecst OyayT
1-3HaTh OCHOBHBIC KJICTOUHBIC CHCTEMBI, TPUPOIY
X (YHKIMOHUPOBAHUS, OCOOCHHOCTH OMOJIOTUU U
(U3HOIOTHH KIIETKU;

2-3HaTh 0COOEHHOCTH ouonoruu u
(YHKIIMOHUPOBAHUS BCEX THUIIOB OHOJOTUYCCKUX
TKaHEH;

3aBeplIeHusl  Kypca

3-yMeTh UACHTU(DUIMPOBAT B JIETKOM
MHKpPOOOBEME BCE THITBI TKAHEH KHMBOTHBIX;
4-yMeTh  pacmo3HaBaTh XapaKTEPHBIE TPYIIIEI

SIUTENNATIBHBIX, COCAVUHUTEIbHBIX, MBILIEUYHBIX U
HEpBHBIX TKaHEH, pa3lnyarh pa3IU4HbIE THIIbI
TKaHEeH MO MUKPOCKOIOM M UX (YHKIHMOHAJIbHbIE
XapaKTepPUCTUKH;

S5-UMETh MpeJICTaBIeHHE O CTPOCHUHU BO BCEX THUIAX
TKaHEeH )KMBOTHBIX 3JIEKTPOHHOTO MUKPOCKOIA;
6-uUMeTh HAaBBIKM IPUTOTOBJIECHUS TEMIIOPAIbHBIX
MIpenaparos;

7-0BNa/IeTh TEXHUKOW MUKPOCKOIIUH;

8-Bmaneer TEXHUKOHN BOCIIPOU3BEICHUS
MHUKpOIpernapara Ha pucyHKe.

After successful completion of the course,
students will be:

1 — know basic cellular systems, the nature of
their functioning, the characteristics of the
biology and physiology of the cell;

2 — know the characteristics of the biology and
functioning of all types of animal tissues;

3 — be able to identify in a light microscope all
types of animal tissues;

4 — be able to recognize the characteristic groups
of epithelial, connective, muscle and nervous
tissues, distinguish between different types of
tissues under a microscope and their functional
characteristics;

5 — to haves an idea of the structure of in all
types of animal tissues an electron microscope;

6 —  have skills to preparate of temporary
preparations;

7 — to have mastery of the technique of
microscopy;

8 - haves skills the technique of reproducing a
micropreparation in the figure.

Kypcmuiy Kbt

cxauia masmynol / Kpamkoe cooepacanue xkypca/ Course summary

OpraHu3mIepaiH  JKacylIaJblK  JoHE  TiH
NEHTCHIIEpIH THUCTOJOTUSIIBIK — 3epTTey. by
OMOJIOTUSHBIH HETi3T1 IOHJEpl >KoHe OapiiblK

['ucronornueckoe wHcclieqoOBaHUE KIETOUHOTO U
TKaHEBOTI'O YPOBHEHN OpraHu3alii OpraHu3MoB. ITO
OCHOBHBIC OUCIHHUIIIINHBI 6I/IOJ'IOI‘I/II/I U SABIIAIOTCA

JEPJIiK OMOJOTHUSIIBIK FHUIBIMHBIH HET131 OOJIBIT

OCHOBOM TTOYTH BCEX OMOJIOTMUECKUX HayK. SHAHUE

Histology study the cellular and tissue levels of
organization of organisms. These are the basic
disciplines of biology and are the basis of almost
all biological sciences. Knowledge of histology
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TaObuTagbl. ['McTONOTHSAHBI Oury OYKin Tipi
KYPBUIBIMHBIH HETi37€piH, TaMaKTaHy, THIHBIC
almy, ecy KoHE JaMy  IpOIECTEPiHIH
OPUHIUNTEPIH TYCIHYyre MYMKIHAIK —Oepeni.
XKorapel  YHBIMAACTBHIPBUIFAH  aF3aJIapJlbIH
OapIIbIK OpTaHAaphl XKacylla JSHIeHiHIE )KYMBIC
icTedai OapybIK Tipl TIPHIUTIK HeEri3i OOoJbII
tabbutanpl. JKanmel TUCTONOTHA >KaHyapiap
TIHAEPIHIH 4 TYpIH 3€epTTEHi: AIUTEIHANIbII,
KOHHEKTHBTi,  OYIIIBIKET  JKOHE  JKYMHKe.
OHTOJIOTHSI KYpPCBIHAA YJINANAPIBIH 9P TYPIHIH
KYpPBUIBIMJIBIK, €pEeKIICTIKTepl, Kacymanap MeH
KacylaapaibIK 3aTTapbiH KYPBUIBICHI,
oJapAblH KbBI3METTEpI MEH e3apa opeKeTTecyi
OKBITBLIA/IBL.

TUCTOJIOTUU MO3BOJISIET MOHSTh OCHOBBI
CTPYKTYpHOW  OpraHu3allid  BCEro  KHUBOTO,
MIPUHIIMIIBI MPOLIECCOB MUTAHUS, JbIXaHU, POCTa U
pazButua. Bce opraHbl BBICOKOOPTaHHW30BaHHBIX
OpraHu3MoB  (YHKIIMOHUPYIOT Ha  KJIETOUYHOM
YPOBHE KIJIETKAa SIBJISETCS OCHOBOM JKHU3HM BCEX
KUBBIX cymecTB. OOmias rucroiorus usydaer 4
TUNIA TKaHEW JKUBOTHBIX: JIMUTEIUAIbHbBIC, KOH-
HEKTUBHBIC, MbIIIEYHbIE W HEpBHBIE. B Kypce
OHTOJIOTUH HU3Y4aroTCsl CTPYKTYpHbIE 0COOEHHOCTH

KOKIOr0 THUNA TKAHEW, CTPOCHHE KIETOK U
MEXKJIETOUHOTO  BEUIECTBA, HUX (QYHKUUH U
B3aUMOJICUCTBHUSL.

allows us to understand the basis of the structural
organization of all living things, the principles of
the processes of nutrition, respiration, growth
and development. All organs of highly organized
organisms function at the cellular level the cell is
the basis of the life of all living things. General
histology studies 4 types of animal tissues:
epithelial, connective, muscle and nervous. The
histology course studies the structural features of
each type of tissue, the structure of cells and
intercellular substance, their functions and
interactions.

Hocmpexsusummepi / [locmpexsuszumat/ Postrequisites

I'enertuka, Apam Anam

MOP(OJIOTHSICHI

AHATOMHUICHI,

I'enetnka, Amnaromus dyenoBeka, Mopdomorus

YCJIO0BCKa

Genetics, Human Anatomy, Human Morphology

bazoaphama rcemexwici / Pykoeooumens npozpammel/ Programme manager

KoxmyxameroBa AsiH CyJITaHKBI3bI

\ Bopoayiuna Oabra BukropoBHa

| Borodulina Olga Viktorovna
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beiiopzanukanvik xumuanviy meopusanvik nezizoepi/Teopemuueckue ocnoewt neopzanuyeckoit xumuu/Theoretical Bases of Inorganic Chemistry

OKy maxcamul / Yueonaa yenv/ Purpose

belioprannkanbIK XUMHSIIBIK IPOLIECTEPAl TEPEH
TYCIHYII JaMbITy MakcaTblHIa aTOMAAP/bIH
KYPBUIBIMBI, XUMHSJIBIK OaiJlaHbIC TEOPHSICHI
KOHE DJICKTPOHIBI KYPBUIBIM CHSKTBHI ipreini
YFBIMZIAP/IBI HTepy.

OcBoenue ¢GyHIaMEHTANbHBIX KOHIEMINM, TakuxX
KaK CTPOCHHE aTOMOB, TEOPHUSI XUMUYECKOMN CBS3U U
JNEKTPOHHAs CTPYKTypa, C LENbI0 Pa3BUTHSA
rIIryooKoro MOHUMAaHUS HEOPraHUYECKHUX
XUMHUYECKHUX MPOIECCOB.

Master fundamental concepts such as atomic
structure, chemical bond theory, and electronic
structure to develop a deep understanding of
inorganic chemical processes.

Oxvimy naomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kyperbl coTTi  asiKraraHHaH KeiliH Ourim
ajlyubliap:

1. ATtomaap MEH MOJIEKYJIaJapiblH
KYPBUIBIMIBIK TPUHIUIITEPIH, COHBIH INIHJE
AJCKTPOHMBI  KYPBUIBIMIBI  KOHE XHUMHUSUIBIK
OaifJTaHBIC TEOPHUSICHIH TYCIHIIPIHI3.

2. beitopranukaibik KOCBUIBICTAP IbIH
KACHETTEpIH Tajjgay JkoHe Ooipkay — YIIIH
XUMHUSUIBIK OaiiTaHbIC TEOPHUSICHIH KOJIaHBIHbI3.
3. CummMmerpusi NMPUHLMITEPIH >XKOHE HYKTENIK
CUMMETPHSI TONTAPbIH XUMUSIIBIK KYPBUIBIMAAD
MEH KOCBUIBICTapJIbIH KacHUeTTepl KOHTEKCTIHJIE

TYCIHIIPY apKbLIbl TYCIHAIPIHI3.

4. ATtomaap MEH MOJIEKYJIaJIapIbIH
AJIEKTPOHABIK KYPBUIBIMBIH ~TYCIHIIPY YILiH
KBAaHTTBIK MeXaHUKa NPUHIUITEPiH
KOJITaHBIHBI3.

5. beitoprannkanbik peaKuusIIapIbIH
TEPMOJMHAMHUKAIBIK ~ JKOHE KUHETHKAJIBIK
CHIaTTaMaJlapblH  TaJJIaHBI3 JKOHE  OJapibl
XUMUSUIBIK ~— TIpoIecTepli  TYCIHAIpY — YIIiH
KOJITaHBIHBI3.

6. KplKbugap MEH Heri3iep TEOpHUsIChIH
oJIapAbIH XUMHUSAJIBIK ~ KacHueTrTepi MEH

peaxnusIapbiH Tajaay YIIiH KOJIJaHbIHBI3.
7. TeopusIbIK TYXXbIpbIMJIAaMaiap/ibl KOJjgaHa

ocae yCIIELIHOI' 0
o0yuaruuecs Oyayr:
1. OOBACHATP NUPUHLHUIIBI CTPOCHUS AaTOMOB H
MOJIEKYJ, BKJIIOYas DJEKTPOHHYIO CTPYKTYpY U
TEOPHUI0 XUMUYECKOU CBSI3H.

2. IlpumeHsTh TEOpUI0 XMMMUYECKOH CBSI3U IS
aHaJIM3a U MPEJCKa3aHus CBOMCTB HEOPTraHUYECKUX
COECIMHEHU.

3. OOBSICHATH MPHUHLUIBI CUMMETPUU U TPYIIIBI
TOUYEYHON CHUMMETPHH, OOBSCHSIS UX B KOHTEKCTE
XUMHUYECKHUX CTPYKTYP M CBOMCTB COEUHEHUI.

4. TlpuMeHATh NPUHIUIBI KBAaHTOBOM MEXaHUKHU
Uil OOBSCHEHUS JEKTPOHHOU CTPYKTYphl aTOMOB
U MOJIEKYIL.

5. AHanmu3upoBaTh  TEPMOJUHAMMYECKHE WU
KHMHETUYECKUE XapaKTEpPUCTUKH HEOPTraHMYEeCKHUX
peakiuMii W TOPUMEHATh UX Ui OOBSICHEHUS
XUMHUYECKUX MPOIIECCOB.

6. IlpuMeHATH TEOpHUIO KHUCIOT U OCHOBAaHUM JUId
aHaJIM3a UX XUMUYECKUX CBOWCTB M PEaKIIMil.

7. AHanM3UMpOBaTh aHAJIW3 CTPYKTYpy M CBOMCTBa
KOOPIUHAIIMOHHBIX COETMHEHU, PUMEHSS
TEOPETUUECKHE KOHLIEIILIUH.

8. IlpuMEHSATh NPUHLMIBI BJICKTPOXUMHM: s
OO0BSICHEHUS peakuui, IIPOUCXOAIINX B
XUMHUYECKHX CUCTEMAX.

3aBeplIeHHsl  Kypca

After successful completion of the course,
students will be:

1 Explain the principles of atomic and molecular
structure, including electronic structure and
chemical bonding theory. 1.

2. Apply chemical bonding theory to analyze and
predict the properties of inorganic compounds.

3. explain the principles of symmetry and point
symmetry groups, explaining them in the context
of chemical structures and properties of
compounds.

4. Apply the principles of quantum mechanics to
explain the electronic structure of atoms and
molecules.

5. Analyze the thermodynamic and Kinetic
characteristics of inorganic reactions and apply
them to explain chemical processes.

6. Apply the theory of acids and bases to analyze
their chemical properties and reactions.

7. Analyze the structure and properties of
coordination compounds by applying theoretical
concepts.

8. Apply the principles of electrochemistry: to
explain reactions that occur in chemical systems.
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OTBIPBIT, KOOPAUHALMSIIBIK KOCBUIBICTAPAbIH
KYPBUIBIMBI MEH KaCUETTEPIH TaJIaHbI3.

8. DIeKTpOXuMHST TPUHIIMOTEPIH KOJITAHBIHBI3:
XUMUSIIBIK Ky#enep/ie OoJlaThIH peakuusiapabl

TYCIHIIDY.

Kypcmoiy Kbt

ckawa masmyusl / Kpamxoe cooeprcanue kypca/ Course summary

beioprannkaablKk XUMUSHBIH HET13T1 TYCIHIKTEp1
MEH aHBIKTaMajaapbl, ATOMHBIH KYPBUIBIMBI
KOHE AJIEMEHTTEP/IiH MEePHOATHIK Xyiiec

beliopranukaiblK KOCBUIBICTAPIAFbl XHUMHUSUTBIK
Oaiinanbic, KplKpL11ap, HETI3Ep XKOHE Ty3aap
Okcuarep ™MeH ruapokcuarep, [amorenaep
KOHE ONapIblH KOChUIbICTapbl, OTTeri >xoHe
OHBIH  KOCBUIBICTapbl, A30T JKOHE OHBIH

KOCBUIBICTaPHI, Kewmiprek JKOHE OHBIH
KOCBUIBICTaPHI, ®docdop JKOHE OHBIH
KOCBUIBICTapBI, Kyxkipr JKOHE OHBIH

KOCBUIBICTAphl, MeTanaap JKoHE  OJap.blH
KocbutbIcTapbl, Kypneni KocelbIcTap
PannoakTuBTI 2J€MEHTTEp JKOHE  OJapAblH
KOCBUIBICTAPbI

OcHOBHBIE MOHATHUSA u onpeneaeHus
Heopranuuecko xumuu, CrpoeHue aroma U
[epUOINYECKasi CUCTEMA 3JIEMEHTOB, XHUMHUYECKas
CBSI3b B HEOPraHMYECKUX CoeluHeHusx, Kuciorsl,
OCHOBaHHS U COJIU

Okcuapl W TUOPOKCUABL, ['amoreHsl W  HX
coenuHenusi, Kuciopoa u ero coequHeHus

A30T M ero coenuHeHus, YTIJIEpoaA U €ro
coenunenusi, ®ocdop u ero coenunenus, Cepa u ee
coequHeHus, Metauibl W HUX  COEIUHEHUS,
KommiiekcHpie  coeauHeHus,  PaaumoakTuBHBIE
AJIEMEHTHI U UX COEAMHEHUS

Basic concepts and definitions of inorganic
chemistry, Structure of the atom and the periodic
system of elements, Chemical bonding in
inorganic compounds, Acids, bases and salts

Oxides and hydroxides, Halogens and their

compounds, Oxygen and its compounds

Nitrogen and its compounds, Carbon and its
compounds, Phosphorus and its compounds,
Sulphur and its compounds, Metals and their
compounds, Complex compounds, Radioactive

elements and their compounds.

Iocmpexsusummepi / [locmpexsuszumat/ Postrequisites

[TeproaTHIK KYiie FITEeMEHTTEPI XUMHUSICHI,
XUMHUSUTBIK, OHIPICTIH YKOJIOTHSICHI

XuUMHS  DJIEMEHTOB HCpHO)IPI‘-ICCKOﬁ CHUCTCMBEI,
OKOIOTHS XUMHUIECCKOTO IMPONU3BOJCTBA

Chemistry of Elements of the Periodic System,

Ecology of Chemical Production

bazoapnama scemexwici / Pykosodumenv npozpammst/ Program

me manager

Tayp6aeBa I'yib:kan YpMaHTaeBHA, XUMUS
FBUIBIMJAPbl KaHAWAAThI, KAYbIMIACThIPbLIFaH
podeccopIbIH M. a.

I'yoenko Makcum AHApeeBUY, MATHUCTP XUMHHU

Gubenko  Maxim  Andreevich,
Lecturer, Master of Chemistry

Senior
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Kannvt xumua/Oowan xumusn/General Chemistry

OKy maxcamul / Yueonaa yenv/ Purpose

TaburarTarsl XUMISUIBIK TIPOLIECTEP MEH ©3apa
OpeKeTTeCyJIep/iiH HEeri3iHe KaTKaH HeTi3Ti
3aH/1ap MEH YFBIMIAPbI TOJBIK TYCIHY
MaKCaThIH/1a XUMUSHBIH HET13T1 MIPHHIUNTEPIH
MEHTrepy.

OBnaneHue  (GyHIaMEHTAIBHBIMA  TPUHIUIIAMUA
XUMHH C IIeNBI0 TOJHOTO TNOHWMAaHUS OCHOBHBIX
3aKOHOB W KOHIICHIIMH, JeKalluX B OCHOBE
XMMHYECKUX TMPOLECCOB U B3aUMOACHUCTBUN B

MIPUPOJIE.

Mastering the fundamental principles of
chemistry in order to fully understand the basic
laws and concepts underlying chemical
processes and interactions in nature.

Oxvimy naomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
aJyumbliap:

1. Heri3ri ipreini NpUHIOMANTEPAl KOHE Kbl
XMMHUSL 3aHIApBbIH, COHBIH IIIIHAE Macca MeEH
SHEPIUsSHbIH CaKTay 3aHJaphblH,
TEPMOINHAMHUKAHBI KOHE peaxiust
KMHETUKACHIH HAKThI ’KOHE HAKThI TYCIHIIPIiHI3.
2. Op TYpil XUMUSUJIBIK €CenTepAl LIENly >KoHE
peakiMs HOTHKeJepiH Ooypkay YIIIH CaHIBIK
€CeTTey JAaF/IbUIaPhIH KOJIIaHBIHBI3.

3.  AToMIapAblH, MOJIEKyNalapAblH >KOHE
KPHUCTAaJIIBIK TOPJIAP.IBIH KYPBUIBIMBIH
TYCIHIIpY, Oyl  3aTTapAblH  KaCHUETTEpiH
MOJIEKYJIAJIBIK JIEHI€i/ie TYCIHAIpYre MYMKIHIIK
oepeni.

4.  XuUMHATBIK  OKCHEPUMEHTTEp  XKYpri3y,
COHJAN-aK aJbIHFAaH JEePeKTeplli Tainay >KoHe
TYCIHIPY JaFIbUTApbIH KOJIaHY.

5. XuMmHS  OpUHIUNTEpiHE  HETI3AeNreH
3aTTapblH XUMHUSIIBIK KYOBIIBICTApBl MEH 03apa
OpeKeTTeCyiH TYCIHIPiHi3.

6. FpulelM MEH  TeXHHMKAaHBIH  JPTYPIi
cajaJiapblHa Maijanel OONaThIH  XHUMHSIIBIK
ecenTepal Tajjay MEH IIeHTyJiH XUMUSIIBIK
MPUHIMIITEPIH KOJJAAHY apKbUIbl MOcelenepi
HIenry.

IMocne  ycmemHoro  3aBepieHust Kypca
o0yuaruuecs Oyayr:
1. OOBSCHATP YETKO M  SICHO OCHOBHBIE

(GbyHIaMEHTAIbHBIE TPUHIMUIBL, W 3aKOHBI OOIIEH
XUMHH, BKJIOYas 3aKOHbI COXPAaHEHUS MacChl U
OHCPIrur, TCPMOJUHAMUKHN U KUHCTUKU pCaKHHfI.

2. [IpuMeHSTh HaBBIKU KOJIHMYECTBEHHOTO PacueToB
IJId pCIICHUS pa3H006pa3HI>IX XUMHWYCCKHUX 3a1a4 U
Mpe/icKa3aHus pe3ynbTaToOB PEeaKIIHid.

3. MHTEpIIpEeTHPOBATH CTPYKTYPY aTOMOB, MOJICKYIT
U KPHUCTAJUIMYECKUX PEUIETOK, YTO MO3BOJIUT €My
OOBSCHATH CBOMCTBA BEIIECTB HAa MOJEKYJISIPHOM
YpPOBHE.

4. HpI/IMeHHTI) HaBbBIKW IMPOBCACHUA XHUMHUUYCCKUX
OKCIIEPUMEHTOB, a Tak)Ke aHaiu3a W TPAKTOBKHU
MMOJIYUCHHBIX JaHHBIX.

5. OOBACHAT,  XUMHUYECKHE  SBICHUS W
BBaHMOHeﬁCTBHH BCIICCTB Ha OCHOBE IIPHWHIHUIIOB
XUMHUH.

6. Pemars mpoOiieMbl ¢  HMCHOJIb30BAaHUEM
XUMHYECKUX TMPHUHIMIIOB aHaiu3a W PElIeHHUs
XUMHYECKHX 3aJad, 4YTo OyJIeT I[OoJe3HO0 B
Pa3IUYHBIX 00JACTSIX HAYKH U TEXHHUKH.

7. TlpumeHsATh HaBBIKM PAOOTHI B JabopaTopuu,
BKJIXO4as IMMpaBUJIbHOC HUCITIOJIB30BaHUEC
XUMHUYECKOro 00OpYyJOBaHHS U  BBIIOJHEHHE

After successful completion of the course,
students will be:

1. explain clearly and concisely the basic
fundamental principles, and laws of general
chemistry, including the laws of conservation of
mass and energy, thermodynamics, and reaction
Kinetics.

2. Apply quantitative calculation skills to solve a
variety of chemical problems and predict the
results of reactions.

3. interpret the structure of atoms, molecules,
and crystal lattices, which will enable him/her to
explain the properties of substances at the
molecular level.

4. Apply skills in conducting chemical
experiments and analyzing and interpreting the
data obtained.

5. Explain chemical phenomena and interactions
of substances based on the principles of
chemistry.

6. Solve problems using chemical principles to
analyze and solve chemical problems, which will
be useful in various fields of science and
engineering.

7. Apply laboratory skills, including the proper
use of chemical equipment and performing
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7. 3eprxaHaga KYMBIC iCTe€y JaFabUIapbIH
KOJIJIaHy, COHBIH IIIIHJE XUMUSIIBIK KaOIBIKTHI
JTYPBIC nananany JKOHE KayiInci3 ik
MPUHIMIITEPIH CaKTall OTHIPHIN SKCTICPUMEHTTED
KYPrizy.

8. XuMHSHBIH KOFamJIarbl pOJIiH TYCIHY:
XUMUSHBIH KYHJCTIKTI ©MipJieri, OHePKICIMITET1,
MeauuuHagarsl  koHe Oacka — cananaparbl
MaHbBI3JBUIBIFBI,  COHBIMEH  Karap  OHBIH
KOpILIaFaH OpTara XOHE TYPAKTHI laMyFa dcepiH
Olnen.

9KCIECPUMEHTOB cOOJII0IEHHEM
0e30IMacHOCTH.

8. I[loHMMaTh POJIb XHUMHUHU B OOIIECTBE: BAKHOCTU
XUMHUU B HOBC@HHCBHOﬁ KHN3HU, HpOMBIH.UIeHHOCTI/I,
MEIHIMHE B IpyruX cdepax, a TakKe OCO3HAET ce
BIMSIHHE HA OKPYKAIOIIYI0 CPEIy U YCTOHUHMBOE

pa3sBUTHC.

C IMPUHIUIIOB

experiments in a safe manner.

8. Understand the role of chemistry in society:
the importance of chemistry in everyday life,
industry, medicine and other fields, and
recognizes its impact on the environment and
sustainable development.

ckawa masmynot / Kpamrkoe cooeprcanue xkypca/ Course summary

Kypcmuiy Kbt
"YKanmel xumus" Kypchl OCHI cajajiarbl ipreii
OlTiMAl  KaJBITACTBIPY  YOIIH — KaXeTTi

XUMUSHBIH HETI13T1 MPUHIUINTEP]l MEH 3aHIapbIH
3epTTeyal KamTuabl. CTyaeHTTep aToMJap MEH
MOJIEKyJalap/blH KYpbUIBIMBIH, Macca MEH
SHEPTHUSHBIH CaKTaly 3aHJIBITBIKTAPbIH,
XUMHUSJIBIK PEaKLUSIIapAblH TEPMOJUHAMUKACHI
ME€H KHMHETHUKACBIHBIH MPUHIUNTEPIH 3epTTEHII.
Kypc ascelHaa onap caHAbIK Tanjgay ofiCTepiH
MEHrepesi, 3epTXaHallblK  AKCIEPUMEHTTED
KYPrizyll kKoHE MPAKTUKAJIBIK eCenTepli MIenry
YIIiH XUMUSIIBIK omicTepi KOJIJTaHYIbI
yiipeneni. CoHbIMEH  KaTap,  CTYJIEHTTEp
XUMUSIITBIK KOCBUIBICTAP IBIH apTypii
KJIaCTapbIMEH, OJIapJblH KacHETTEpIMEH »oHe
03apa OPEKEeTTECYIMEH TaHBICAIBI.

Kypc "O6mas xumusa" BKIItoYaeT B ceOst H3yueHUe
OCHOBHBIX  IPUHLUMIOB U  3aKOHOB  XHMHUMH,
HEO0OXOMMBIX TUTST dbopMHUpOBaHUS
(yHaMeHTaJIbHBIX 3HAaHUW B 93TOH o00OyacTH.
CryneHThl U3y4aroT CTPYKTYypy aTOMOB M MOJIEKYII,
3aKOHBI COXPAHEHUS MAacChl U HEPTUU, PUHIIMIIBI
TEPMOJMHAMUKA M  KHHETHMKM  XHMHUYECKHUX
peakuuii. B paMkax Kypca OHM TakXe€ OCBAMBAIOT
METOJbl  KOJMYECTBEHHOIO  aHaJINW3a,  y4yaTcs
MIPOBOAUTH  J1a0OpaTOPHbIE  IKCHEPUMEHTHI U
HCIIOJIb30BAaTh XUMUYECKHE METOABI ISl PELICHUS
MpakTU4YecKux 3aaad. Kpome Toro, cTyaeHTbI
3HAKOMSTCS C Pa3iIMYHBIMH KJIACCAMU XMMHUYECKHUX
COCIUHCHHUH, ux CBOMCTBaAMU "
B3aUMOJICHCTBUAMM.

The General Chemistry course includes the study
of the basic principles and laws of chemistry
necessary for the formation of fundamental
knowledge in this field. Students study the
structure of atoms and molecules, the laws of
conservation of mass and energy, the principles
of thermodynamics and the kinetics of chemical
reactions. As part of the course, they also master
quantitative analysis techniques, learn how to
conduct laboratory experiments, and use
chemical methods to solve practical problems. In
addition, students are introduced to different
classes of chemical compounds, their properties
and interactions.

Iocmpexsusummepi / [locmpexeuszumwt/ Postrequisites

BeiiopranukanblK KOCBUIBICTAPBIH MaHbI3bI | BaxkHeilue kimacchl HeOpranndeckux coeaunennii, | The Most Important Classes of Inorganic
KJIacTapbl, XUMHUSIIBIK TEXHOJIOTHUS XuMUYecKasi TEXHOJIOTHS Compounds, Chemical Technology

bazoaprama scemexwici / Pykosooumens npozpammul/ Programme manager
Tayp6aesa I'yaesxkan YpmantaeBHa, xumus | I'y6enxo Makcum Anapeesny, marucrp xumun | Gubenko  Maxim  Andreevich,  Senior
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FBUIBIMJIAPbl KaHAMUJAThI, KaybIMIACTHIPBUIFaH Lecturer, Master of Chemistry
po(ecCcopIbIH M. a.
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2 Kypc cTyJAeHTTepiHe apHAJFaH 3JIeKTUBTIK IOHep / DIeKTUBHbBIE JMCHMILIMHBI 1J1s1 cTyAeHTOB 2 Kypca/ Elective subjects for 2st year students

Ilepuoomuix xncyiie snemenmmepi xumuscol/ Xumus ynemenmos nepuoouueckoi cucmemt/ Chemistry of Elements of the Periodic System

Oky maxcamul / Yueonan yenv/ Purpose

DJNeMeHTTep MEH OJIapJblH  KOCBUIBICTAPhI
XMMUSICBIHBIH TEOPHSUIBIK HeTi3nepi OOHbIHIIA
TepeH OUTIMHIH OepiK )KYHEeCIH KaJIBIITACThIPY.

ChopmupoBaTh MNPOYHYIO CHCTEMY YIUIYOJEHBIX
3HAHUH TI0 TEOPETHYECKUM OCHOBaM  XUMHUU
AJIEMEHTOB M UX COEMHEHUIA.

To form a solid system of in-depth knowledge of
the theoretical foundations of the chemistry of
elements and their compounds.

Okbimy namuoceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl ¢oTTi  asikraraHHaH KeiliH Ourim
aJyumbliap:

1 - mexTenTeri XuMusi KypChblH OKBITY/la HEri3ri
XUMISUTBIK ~ DJIGMEHTTEp  OOMBIHINIA  HETI3Ti
OLTIM/I1 KOJIIaHy;

2-XUMUSHBIH HET13T1 3aHIapbl MCH TEOPHUSIIAPbIH
TYCIHAIPY, OJIap/IbIH Heri3igae 3aTTBIH
KACHUETTEPiHIH OHBIH KYPBUIBIMBIHA, XHMHUSIIBIK
nporecTepIiy 3aHJapbIHa TOYeJNILTIr1
KYpPBUIAIb;

3-taburar KYOBUTBICTAPBIHBIH JaMybIH
KAINMBUTAUTBIH ~ JTHAIIEKTUKAIBIK  3aHJAP.IbI
KOJIJaHa OTBIPBIN, XUMUSUIBIK KYObUIBICTAp.IbI
TYCIHAIPY

4,5-caH/IBIK  ecemTeyiep  JKYprizy  JKoHe
XUMMSUIBIK ~ OKCHEPUMEHTTEP KYPrizy YILUiH
OimiM/Il maiiaanany;

6, 7- X UMUSITBIK HKCTIEPUMEHT
YUBIMIACTBIPBIHBI3,  HOTIDKENEpre  Tanjay
’KacaHbI3, KYMBIC )KacaHbI3

XUMUSIIBIK KayiNCi3/iK epexernepine coikec;
8-opTypyi Ke3IepJeH XUMHSUIBIK aKIapaTThl
1371ey JKOHE OHJIey MYMKIHAITH KOJIaHy

ocae yYCIELIHOT' 0
o0yuaruuecs Oyayr:
1 — npumensTs 0a3oBble 3HAHUS 1O OCHOBHBIM
XUMHNYECCKUM 3JIEMEHTaM npu O6y‘-IeHI/II/I
LIKOJILHOMY KYpPCY XUMMH;

2 — OOBICHATHL OCHOBHEIE 3aKOHBI U TCOpHUU XUMUU,
Ha OCHOBE KOTOPBIX CTPOSITCS 3aBUCUMOCTH CBOWCTB
BEIIECTBA OT €ro CTPOEHHs, 3aKOHOB IPOIECCOB
XUMHUYECKHX MPOIIECCOB;

3 - 0O0BICHSTD XUMHNYCCKUC
HCTOJIb30BaHUEM JTUATICKTHYECKUX
00001IAIOIINX Pa3BUTHE SIBICHUN TPUPOJIBI

3aBeplIeHHUs Kypca

SIBJICHUSA, C
3aKOHOB,

45 WCIIOJIb30BaTh 3HAHUA Ul INPOBEACHUSA
KOJIMYECTBEHHBIX pacyeToB n MPOBEICHUS
XMMHYECKHUX IKCIIEPUMEHTOB;

6,7 — OpraHm30BaTh XUMHUYECKHH DKCIECPUMEHT,

MIPOBECTH, C/IENIaTh aHAJIN3 Pe3yJbTaToB, paboTaTh B
COOTBETCTBUM  C  TpaBWJIAMH  XHMHYECKOH
0e30IMacHOCTH;

8 - IlpuMeHsSTh BO3MOXKHOCTH TOMCKA U 00pabOTKH
XUMHAYECKOM  MH(pOpMalMM M3 pa3IMYHbIX
HMCTOYHHUKOB

After successful completion of the course,
students will be:

1 - apply basic knowledge of basic chemical
elements in teaching the school course of
chemistry;

2 - explain the basic laws and theories of
chemistry, on the basis of which the dependence
of the properties of a substance on its structure,
the laws of chemical processes are built;

3 - explain chemical phenomena, using
dialectical laws that generalize the development
of natural phenomena

4,5 - use knowledge to carry out quantitative
calculations and chemical experiments;

6,7 - organize a chemical experiment, conduct,
analyze the results, work in accordance with the
rules of chemical safety; 6,7 - organize a
chemical experiment, conduct, analyze the
results, work in

in accordance with the rules of chemical safety;

8 - Apply the ability to search and process
chemical information from various sources

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

benopranukanbik
Heriznepi

XUMMUSAHDBIH TCOPHUAIIBIK

TeopeTnueckne 0OCHOBbI HEOPraHUYECKON XUMUHU

Theoretical basics of inorganic chemistry
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Kypcmoiy Kbickawa mazmynst / Kpamkoe cooeprcanue kypca/ Course summary

3aTThIH XUMHSUIBIK YABIMBIHBIH OipJliri, OHBIH
KaparaibIMHAaH KypJAeJire Jaamybl; 3aTTapablH
KAaCHUETTEpiHIH KypamMbl MEH KYpPbUIBIMbIHA,
KOJIIAHBUTYBIHBIH ~ KACHETTEpPIHE  TOYEJJIUIIT;
OaiiaHbICTHI KYHaeri 60C aTOM MEH aTOMHBIH

KacHeTTepiHeri albIpMallbUIbIK, XUMHSIIBIK
peakuusiap OapbICHIHIAFbI 00BEKTUBTI
3aHIAPIbIH OPEKeTI KOHE OJapIblH  KYPY

3aHJIBUTBIKTAPBIH O1Tyre HETi3JeNIreH XUMUSITBIK
npouecTepai 0ackapy MYMKIHJIT; FBUIBIM MEH
MPAKTUKAHBIH  OailJIaHBICHI, POJIi  JKOJOTHs
MOCEJIeTIEPiH HICTIYACT] XUMHUSL.

€IUHCTBO XMMHMYECKOM OpPraHU3alllM BEILECTBA, €€
pa3BUTHE OT IPOCTOTO K CIOXHOMY; 3aBUCUMOCTb
CBOMCTB BEHIECTB OT COCTaBa M  CTPOCHMA,
IIPUMEHEHHUsT OT CBOMCTB; pa3iM4yMe B CBOMCTBax
CBOOOJHOT'O aTOMa U aTOMa B CBSI3aHHOM COCTOSIHUY;
neiicTBue OOBEKTHBHBIX 3aKOHOB B IPOTEKaHUHU
XUMUYECKUX PEAKIUN U BO3MOXKHOCTH YIPABICHUS
XMMMYECKMMH IIpOLIECCAMU HA OCHOBE 3HAHHUSA
3aKOHOMEPHOCTEH MX IPOTEKAHMs; CBSI3b HAYKU M
IPAKTUKHU, pOJb XHMHUHM B pELICHUH MpodiieM
9KOJIOTHU.

unity of chemical organization of matter, its
development from simple to complex;
dependence of properties of substances on
composition and structure, application on
properties; difference in properties of free atom
and atom in bound state; effect of objective laws
in the course of chemical reactions and
possibility of control of chemical processes on
the basis of knowledge of regularities of their
course; connection of science and practice, role
of chemistry in solving problems of ecology.

Iocmpexeusummepi / [locmpexsusumeut/ Postrequisite

S

XUMUsIIaH ecenTep IbIFapy dicTeMeci,
OpranukaibiK XUMUS

MeTtoauka PCUICHUA 3a/1a4 110 XUMHUU, OpraHI/I‘IeCKaﬂ
XUMUA

Methods of Solving Tasks in Chemistry, Organic
Chemistry

bazoapham

a yscemexuiici / Pykosooumens npozpammst/ Programme manager

TaypOaeBa I'yib:xan YpmaHTaeBHa, XUMUS
FBUIIBIMJAPbl KAaHAWAAThI, KAybIMAACThIPbLIFaH

I'ybenko Makcum AHapeeBHY, MATHCTP XUMHH

po¢eCCOPIBIH M. a.

Gubenko Maxim  Andreevich, Senior

Lecturer, Master of Chemistry
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beiiopzanuxanvlk Kocslavicmapowviy Manwi30vl Kiacmapul/ Baxcueiiuwue knaccol heopeanuueckux coeOunenuil/

The Most Important Classes of Inorganic Compounds

OKy makcamuwt / Yueonan yenv/ Purpose

beifiopranukanblKk ~ KOCBUIBICTApABIH ~ HETi3Ti
KJIaCTapbIHBIH CHITaTTaMajlapbl MEH KacHeTTepi
TypaJibl TepeH OuTiMAl KYpBUIBIMBIH, CHHTE3
omicTepid,  (UBHKA-XHUMHUSUIBIK  KACHETTEpIH
KOHE OPTYPIl KOCBUIBICTAPIBIH KOJIAHBLTYBIH
3epTTey apKbUIbI UTEPY.

OBnanenune I1yOOKUMHU 3HAHUSAMU 0
XapaKTepUCTUKaX M CBOMCTBAaxX KIIIOYEBBIX KIIACCOB
HEOPraHWYECKUX COEIUHEHUIl 4epe3 H3ydeHHE
CTPYKTYpbI, METOAOB CHHTE3a, (PU3MKO-XMMHUYECKHX
CBOMCTB M  IPUMEHEHUN  pa3JINYHBIX  THIIOB
COCTMHEHU.

Gaining  in-depth  knowledge  of  the
characteristics and properties of key classes of
inorganic compounds through the study of the
structure, methods of synthesis, physicochemical
properties and applications of various types of
compounds.

Okbimy namuceci / Pezynomamut ooyuenusn / Learning outcomes

Kyperbl coTTi  asikraraHHaH KeiliH Ourim
ajlymbLIap:

1. beliopraHuKanblK KOCBUIBICTAPIBIH MaHBI3IbI
KJIACTAPBIHBIH ~ KYPBUIBIMABIK ~EPEKIICIIIKTePiH
XKoHe OeMOpraHMKaIbIK KOCBUIBICTAPABIH HET13T1
TONTAPBIHBIH KYPaMbIH TYCIHAIPIHI3.

2. Beiiopranukanbik KOCBUITBICTAP/IbIH
KAacHEeTTePl Typajibl TEOPUSIIBIK OUTIMJII SpPTYpIIl
CLIeHapuiisiep/ie, COHbIH 1IIIHJIE OJIAPJIbIH TY311y
KaFgaiiapel MEH peakIUsIIapbIHBIH ©3repyiH
KOJIJIaHy.

3. KypbUIBIMHBIH KOCBUIBICTAPABIH XHMHSUIBIK
XKoHe (pU3MKaJIBIK KaCHEeTTEepiHe dCepiH Taaay:
4. KocbuibiCTapAblH KAacHETTEpiH  OJapblH
KIKTeNyiHe Kapai OoJkay: XUMHSUIBIK >KOHE
¢bu3MKaNbIK ~ KacueTrrepiH  Ooipkay — YHIIH
OeiiopraHuKanblK KOCBUIBICTAPBIH KIKTEIYIH
KOJIZIaHy MYMKIH/IIT1.

5. Herisri OeliopraHuKaNbIK KOCBUIBICTAPIBIH
PEaKTUBTLIINT MEH Ty3Uly MEXaHU3MJIEpiH
TYCIHIIPIHI3.

6. beilopraHuKabIK KOCBUIBICTAPAbIH MaHbI3bI
KJIACTApBIHBIH OHEPKACINTIK OHAIpICI Typasbl
OLTIMTI KOJIJTaHY

MMocae yCHEeuHoro 3aBepIIeHHUsI Kypca
o0yuaruuecs OyayT:
1. OOBSICHATD CTPYKTYpHBIE ~ OCOOEHHOCTHU

BOXHEHIIMX KJIACCOB HEOPTraHUYECKUX COEIUHEHHUI
U KOMIO3UUUN KIKOYEBBIX TPYII HEOPraHUYECKUX
COCIUHCHUH.

2. IlpumMeHsATh TEOpPETHYECKUE 3HAHUS O CBOMCTBAX
HEOPraHUYECKHX  COCAMHEHHH B  Pa3IMYHBIX
CLUEHapHsX, BKIIOYas M3MEHEHHE YCJIOBUH UX
o0Opa30BaHMs U peaKuil.

3. Amnanu3upoBaTh  BIUSHHE  CTPYKTYpbI
XUMHUYECKHE U (PU3NYECKUE CBOMCTBA COEIMHEHUN!

Ha

4. IlporHo3upoBaTh CBOWCTBA COEAMHEHUM Ha
OCHOBE  HMX  KJaccu(HKanuu: CnocoOGHOCTH
WCIONIb30BaTh  KJIACCHU(PHUKAIMI0 HEOPraHUYECKUX

COEMHEHUI I MPOTHO3UPOBAHUS MX XUMHUYECKHX
U PU3UYECKUX CBOMCTB.

5. OOBACHATH PEAKIMOHHYIO CIIOCOOHOCTh U
MEXaHU3MBI o0Opa3oBaHmMs KJTFOYEBBIX
HEOPTraHUYECKUX COCAMHECHUH.

6. IlpuMeHaTb 3HaHUS O  MPOMBILIICHHOM

MPOU3BOJCTBE BAXKHEUIIIUX KJIACCOB HEOPTaHUYECKHUX
COCTMHECHUN
7. VnentTudunupoBaTh COCIWHEHHS HAa OCHOBE HX

After successful completion of the course,
students will be:

1. explain the structural features of the major
classes of inorganic  compounds and
compositions of key groups of inorganic
compounds.

2. Apply theoretical knowledge of the properties
of inorganic compounds in a variety of scenarios,
including changes in the conditions of their
formation and reactions.

3. analyze the effect of structure on the chemical
and physical properties of compounds:

4. Predict properties of compounds based on
their classification: Ability to use classification
of inorganic compounds to predict their chemical
and physical properties.

5. Explain the reactivity and mechanisms of
formation of key inorganic compounds.

6. Apply knowledge of the industrial production
of the major classes of inorganic compounds

7. ldentify compounds based on their
characteristics, including physical and chemical
properties.

8. Apply knowledge of the environmental and

19




7. KochbuibicTapapl oJlapJiblH CHITATTaMalapbIHa,
COHBIH IMIiHAE (UUKAIBIK KOHE XHMHSIIBIK
KacHeTTepiHe Kapai aHbIKTaHbI3.

8. KochUibICTapIbIH KOPIIIAFaH OpTaFa KOHE
JICHCAYJIBIKKA 9cepl TypaJibl OUTIM/II KOJITaHY.

XapaKTEPUCTHK, BKJIFOYAst buznveckKue
XHUMHUYECKHE CBOUCTBA.
8. IlpuMeHATh 3HaHUA O BO3JACHCTBUM COCIUHEHUU

Ha OKPYIKAIOIYIO CPEy U 3710POBbE.

u

health effects of compounds.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

JKanner xumus

‘ OO0mas XxumMus

| General Chemistry

Kypcmuiy kbickawa mazmynst / Kpamxoe codepycanue kypca/ Course summary

"BeliopraHuKanblK KOCBUIBICTAP/IBIH MaHBI3bI
KJIacTaphl" TOHI TY3Aap, KBIIIKBULIAP, HETI3Iep,
Kypaeni KOCBLIBICTap KOHE
METAJNIOPTAHUKAIBIK ~ KOCBUIBICTAD  CHSKTBI
beliopranukanblk  KOCBUIBICTApABIH  HETI3T1
KJIACTapbIH 3epTTeyi KamTtuasl. CTyaeHTTep 9p
CHIHBINTHIH ~ HEri3ri  KYPBUIBIMABIK  JKOHE
XUMUSIIBIK epeKIIeTKTepIMEH TaHBICAHI,
COHBIMEH KaTap OJapAblH (PU3MKAIBIK >KOHE
XUMUSJIBIK ~ KacueTTepin  3epTreiimi. Kype
PEaKTUBTLIIK MEH KOCBUIBICTApABIH Maiaa 0601y
MEXaHU3MICPiH TaJIAYTbI KAMTH/IBI.
Crynentrep COHBIMEH Karap OCBI
KOCBUIBICTAP/IbIH ©OHEPKACINTIK OHJIpICI MEH
KOJIJIaHBUTYbIH, OJIapJAbIH KOpIIaFaH oOpTara
KOHE JICHCAyJBhIKKa ocepiH 3eprredai. Kypce
CTYJIEHTTEp/IC Heri3ri OeifopraHuKabIK
KOCBUIBICTAP KOHE OJIap IbIH XUMHUSHBIH OPTYPIIi
callajapbIHIarkl MaHBI3bI Typajbl TEPEH TYCIHIK
MEeH KeH AayKpIMIbl OUTIMII KaJbINTacTBIpyFa
OarbITTaJIFaH.

Jucuumnuza "BakHelnme kiacchl HEOPraHUYECKUX
COeIMHEHNI" BKIIIOUAeT B ce0s1 M3yuE€HHUE OCHOBHBIX
KJIACCOB HEOPTraHWYECKHX COCIMHCHHMH, TaKMX Kak
COJIH, KUCJIOTEI, OCHOBaHHS, KOMILICKCHEIS
COCIMHCHHUSI W METAJZIOOPTAHMYECKUE COCAMHEHUSI.
CryaeHThl ~ O3HAKAMIIUBAIOTCA C  OCHOBHBIMHU
CTPYKTYPHBIMH U XUMHUYECKUMHU OCOOEHHOCTAMU
KaXXJIOTO KJIacca, a TaKKe U3y4yaroT UX GU3MUecKue u
XxuMHueckue cBoiictBa. Kypc Bkimouaer B cels
aHAJIM3 PEAKIIMOHHON CIMOCOOHOCTH U MEXaHU3MOB

oOpazoBanust  coequHeHud.  CTymeHTBl  Takke
W3Y4aloT  TNPOMBIIUIEHHOE  IPOU3BOJCTBO U
NPUMEHEHHE JTHX COEQUHEHMM, a TaKke uX

BO3JICHICTBUE HAa OKPYXKAIOILYIO CpPEy U 3I0POBbE.
Kypc opuentupoBan Ha popMupoBaHHe y CTYJCHTOB
rI1yOOKOTr0 MOHUMAaHUS U IIUPOKOT0 CIIEKTpa 3HAHUN
O KJIIOYEBBIX HEOPraHMYECKUX COEAMHEHUAX U MX
3HAYEHUH B PA3IUYHBIX 00JACTIX XUMHH.

The discipline “The Most Important Classes of
Inorganic Compounds” includes the study of the
main classes of inorganic compounds, such as
salts, acids, bases, complex compounds and
organometallic compounds. Students become
familiar with the basic structural and chemical
features of each class and also study their
physical and chemical properties. The course
includes analysis of the reactivity and
mechanisms of formation of compounds.
Students also study the industrial production and
applications of these compounds, as well as their
environmental and health impacts. The course is
aimed at developing in students a deep
understanding and broad range of knowledge
about key inorganic compounds and their
significance in various fields of chemistry.

Iocmpexeusummepi / [locmpexeusumet/ Postrequisite

S

MexkTen XuMHUs SKCIIEPUMEHTIH KYPri3y
amicteMeci, DUTOXUMHUS

Metoauka MMPOBCACHUA MKOJBHOIO XHMHUYCCKOTO
OKCIICPUMCHTA, dutoxumus

Methods of Conducting a School Chemical
Experiment, Phytochemistry

bazoaphama rcemexwici / Pykosooumens npozpammel/ Programme manager

Tayp6aeBa I'yibxan YpMaHTaeBHa, XUMUS

\ I'y6enko MakcuM AHapeeBHY, MATHCTP XMMHH

| Gubenko  Maxim  Andreevich,  Senior
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FBUIBIMAPbI KaHAUIAThl, KAYBIMIACTBIPbLIFaH
npodeccopIbIH M. a.

Lecturer, Master of Chemistry

Adam anamomuscol /Anamomusn yenosexka /Human Anatomy

OKy makcamuwt / Yueonan yenv/ Purpose

CTynmeHTTep[iH axaM  aHAaTOMHSCHI  JKOHE
TOMOTrpausUIbIK aHATOMMsI, TyTacTail ajFaH/ia
OpraHu3M, COHJIAii-aK YKEKeJlereH OpraHaap MeH
Kyilenep Typaibl OuUTIMIEpIH KalbIITaCTBIPY;
amFaH OumiMaepin Oacka TOHAEpAlI KeWiHHEH
3epAeney KesiHae, coHfai-ak Oomnamiak kociOu
KBI3METTE TaiJalaHy MYMKIHJIIT1.

@opMUPOBAHUE Y CTYACHTOB 3HAHUN IO aHATOMHUHU
YyeloBeKa M Tomorpauueckoid aHaTOMUH, Kak
OpraHusMa B LIEJIOM, TaK U OTAEJIbHbIX OPraHOB U
CUCTEM; YMEHUW HCIOJb30BaTh IOJYYECHHbIE
3HaHHUA [PU TOCJIEAYIOIIEM HW3YYEHUU JPYTUX
JUCLUILINH, a TaKxe B Oynyuiei
poheCCHOHATTLHON JIeATEIIEHOCTH.

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

Oxvimy naomuaiceci / Pezyiomameut 00yuenusn / Learning outcomes

Kypersl ¢o1Ti  asiKraraHHaH KeWiH Olrim
alylmibLIap Kejeci OKY HITHKeJiepiHe wue
0oJ1a1bI

1 - TaHBIMHBIH, OKBITY/IBIH HET13I'1 9/1ICTEP1 MEH
KypajiiapbiH Oinei;

2 - OumiM Oepy KoHE KICiOM KBI3MET caachIHIa
OJIEMHIH Ka3ipri 3aMaHfbl TaOUFU-FBUIBIMU
OeiiHecl Typasbl OUTIMIEPIH KOPCETel;

3 - amaMm  ar3achlHbIH  aHATOMUSUIBIK
EpeKIISTKTepl Typaibl OUTIMAI ©31HIH KoCiOn
KbI3METIH/IE KOJAaHAIbI;

4 - agaM aHATOMHUACHI CaJIaCBIHIAFBI KOCIOM
TEPMUHJAEPre, TYCIHIKTEpre He, oJapibl OKY
MaTepuasbiH Oepy Ke31HJe THUIM/II KOJIIaHabl;

5 - Oama MeH jxacecmipiMIi MOP(}OIOTUSIIBIK
KoHE  (UBHOJOTHUSIIBIK TYpPFBIIAH  Oaranay
aJITOPUTMIH, OKY XKOHE TOpOHe MEKeMeNepiHiH
YKYMBIC KECTECiH, cabaK KeCTECiH, OKY
OpBIHAAPBIHAA cabaKTap MEH CHIHBINTAH ThHIC

ocae yYCIIELIHOI' 0
o0yyarommecsi OyayT
1- 3HaeT OCHOBHBIE METOJIbl U CPEJICTBA MTO3HAHMUA,
o0y4eHus;

2— IEMOHCTPUPYET 3HaHUS O COBPEMEHHOU

3aBepIIeHHs]  Kypca

€CTECTBEHHO-HAYYHOMI KapTHUHE MHUpa B
o0pa3zoBaTenbHOU " npogeccuoHaIbHOM
NeSITeNIbHOCTH;

3 — TOpuUMeHseT  3HaHWS ~ AHATOMHYECKHUX

0cOOEHHOCTEW OpraHu3Ma dYeloBeKa B CBOCH
npoeCCUOHATILHOMN 1eATEIbHOCTH;

4 — BrasieeT npodeccHoHABHBIMUA TEPMUHAMH,
MOHATUSIMH B 00J1aCTH aHATOMUU YEJIOBEKa,

3¢ (}eKTUBHO MPUMEHSET UX MPH Mojadye y4eOHOTo
MaTepHana,

5 - co3aeT ArOpUTM MOPGHOIOTHIECKON 1
(U3MOIOTHYECKOM OILEHKH peOeHKa M MOJIPOCTKa,
pexuMa pabOThl BOCHUTATEIBHBIX W  Y4E€OHBIX

YUPEXKIACHUHN, PaCIIUCaHUsl YPOKOB, OpraHu3aluu 1

After successful completion of the course,
students will

1- knows the main methods and means of learning
and teaching;

2- demonstrates knowledge about the modern
scientific picture of the world in educational and
professional activities;

3 - applies knowledge of anatomical features of
the human body in its professional activities;

4 - possesses professional terms and concepts in
the field of human anatomy, effectively applies
them in the presentation of educational material;

5 - creates an algorithm of anatomical and
physiological assessment of a child and teenager,
the

mode of operation of educational and training
institutions, schedule of lessons, organization

and conduct of lessons and extracurricular
activities in educational institutions;
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apanxapapl YUBIMIACTHIPY JKOHE OTKI3Y;

6 - AKT KoyijaHa OTBIPBII MTPAKTHKAIBIK
TarchIpMaIapbl OpbIHIAY Ke3iHe yobanay,
3epTTeY )KYMBICTAPBIH YIUBIMIACTHIPATBI,

7 - OHTOTEHE3 MPOIIECiHE MOP(HOTOTUSIIBIK
@3repicTep Typalibl aKapaTThl TA0A kI,
JKIKTEH 1, TAIIalAb] JKOHE CUHTE3IEHI] KOHE
OHBI TIPAKTHUKA/1a KOJIIaHAIbI;

8 - caiayarThl OMip CalNThIH KAJIBITACTHIPY
KOHE CTYICHTTEPIIH ACHCAYIIBIFBIH HBIFAUTY
MYMKIHAIKTEPiH OOJKaIblI.

MPOBEACHUS YPOKOB U BHEKJIACCHBIX

MEPOIPHUATHIA B YIeOHBIX 3aBEICHUSX;

6 - opraHu3yeT MPOEKTHYIO, HCCJIEIOBATEIbCKYIO
paboTy MpH BBHITOJIHEHUHU TPAKTHUECKUX

3aganuid, ucnoisb3ys UKT;

7 — HAXOJIUT, KIaccU(PHUIUPYET, AHATTUZUPYET U
CUHTE3UpPYET HMHPOPMAIHMIO O MOP(OTOTHUECKHUX
M3MEHEHUSAX B IIPOLIECCEe OHTOTeHEe3a U

MIPUMEHSIET €€ Ha MTPAKTHKE;

8 - mporHO3UpYeT BO3MOXKHOCTH (HOPMHPOBAHHS
310pOBOT0 00pa3a KU3HU U YKPEIUICHUS

3/10pOBbsl 00YYaIOIINXCS.

6 - organizes design and research work in the
performance of practical tasks using ICT,;

7 - locates, classifies, analyzes and synthesizes
information about the changes in the process of
ontogenesis and applies it in practice;

8 - predicts the possibilities of forming a healthy
lifestyle and improving the health of students.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

T'ucromorusa

‘ I'ucronorus ‘

Histology

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca/ Course summary

AHaToMHus ~ aJgaM  ar3acblH  OMIp  CYpy
KaFalbIMeH OipTyTac *yile peTiHe 3epTreiini;
aZaM ar3achlHBIH OHBIH TapHXW JaMybIHJA
KaJail KaJlblNTacKaHblH 3epTTeiiai. CTyaeHTTep
MOHJIIK KapbIM-KAaThIHACKA, AJlaM aHATOMHUSICHI
callachlHJIarbl KociOM koHE Kocidbu  emec
azaMJIapMeH KapbIM-KaThIHAC jKacayFa JailbIH
Oonajpl. 3epTTey OMOJIOTUSIIBIK
OKCIEPUMEHTTI, 3EpPTXaHaJbIK 3epTTeYIepi,
FBUIBIMU Ka01bIKTap MeH AKT-HbI KonaHaabl.
AHAaTOMUSIIBIK OOBEKTUIEPAl TaJalIbl: agam
aF3aChIHbIH IINIIHI MEH KYPBUIBIMBIHBIH ©3apa
OaiiTaHBICBIH OpHATa/lbl )KOHE (PYHKIIMSIFA KOHE
OpraHu3M/i KopliaraH opTara OaiaHbICTBI OChHI
KYPBUIBIMHBIH JJaMy 3aHJIBUTBIKTAPBIH 3€PTTEH .
ITon Oonamaxk megarorTapAblH — OHONOTHA
KypChIHIarel "Anmam aHaTOMUSCHI" OemiMiH
OKBITYFa TaHBIMIBIK TAWBIHIBIFEIH KAMTaMaChI3
erenl.

AHaTtoMHs W3ydaeT OpraHM3M 4YeJlOBEeKa Kak
LEJIOCTHYIO CHCTEMY, KOTOpas HaXxOJWUTCA B
€IMHCTBE c YCIIOBUSIMU CyILIECTBOBAaHUS;
HCCIEAYET, KaK CIIOXKUIICS YEIOBEUYECKUN OPraHu3M
B €ro HCTOpUYECKOM pa3BUTUU. CTYAEHTHI
npuoOpeTaloT  TOTOBHOCTH K IPEIMETHOM

KOMMYHHMKAIIH, BEJICHUIO oO1IeHus c
npodeccuoHaaMM M HempodeccHOoHalaMu B
o0jacT  aHAaTOMHMHM  YeJIOBEKa. Nzyuenue
HCIIOJIb3YET OuoNOrnYecKuii 9KCIIEPUMEHT,
nabopaTopHbIE UCCIIETOBaHMS, HCIIOJIb3YyeT
HayyHoe oOopynoBanne u WKT. Anamusupyer
aHATOMUYECKHE OOBEKTHI: yCTaHaBIIUBAET

B3aMMOCBSI3b ()OPMBI U CTPOCHHS YEIIOBEUECKOTO
OpraHu3Ma  MccienyeT 3aKOHOMEPHOCTH Pa3BUTHSI
TOr0 CTPOEHHs B CBI3M C (QyHKIOUEH W
OKpy’Karoliei opranusM cpeaou. JlucnuminHa
o0ecreyrBaeT KOTHUTUBHYIO TOTOBHOCTh OyIyIIUX
[IeJaroroB K TPENOJIaBaHUIO pasziena OHOIOTHH

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
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‘ «AHATOMHS YEIIOBEKa»

Iocmpexsusummepi / [locmpexsuszumut/ Postrequisites

Aniam xoHe jkaHyapiap (u3noIoTUsCH

‘ ®du3noa0rus YejIoBeKa M >KUBOTHBIX

| Humanand Animals Physiology

bazoaprama rcemexuici / Pykoeooumens npozpammer/ Programme manager

Cywnaukona 7Kanap TyneyraeBHa, ara
OKBITYIIBI,0NOJIOTHSI MaruCTpi

Pyuykuna Tanusa AnramMoBHa, KaHIAaT
OMOJIOTHYECKUX HayK, ACCOLIMUPOBAHHBIN
npodeccop

Ruchkina Galiya Adgamovna, Ph. D., associate
Professor

Aodam mopgponocusacet /Mopghonozus uenosexa / Human Morphology

Oky maxcamul / Yueonas yenv/ Purpose

CryneHtrepaiH agaM ar3achl MYLIEIEpiHIH
KYPBUIBIMBIH, byHKIMSIIApBI MEH
TOMOTpadusIChIH, MYIIEIEPAiH aHATOMUSIIBIK-
TOMOrpausUIbIK KaTbIHACTAPbIH, OJIApJ/IbIH JICHE
KYPBUIBIMBIHBIH KeKe KOHE xKac
epeKUIeNIIKTEPIH 3epTTey.

Wzyuenmne cTyneHTamMu CTpOeHHs, (QYHKIUHA W
Tororpagu  OPraHOB  YEIIOBEUECKOrO  Tea,
aHaTOMO-TOTOTrpaduIecKre B3aMMOOTHOIIICHHS
OpraHOB, WX WHIUBUAyalbHbIE U BO3PACTHBIC
0COOEHHOCTH CTPOEHUSI OpraHu3Ma.

Students study the structure, functions and
topography of the organs of the human body,
anatomical and topographic relationships of
organs, their individual and age-related features of
the body structure.

Okbimy namuceci / Pezynomamul ooyuenusn / Learning outcomes

Kypersl ¢o1Ti  asiKraraHHaH KeWiH Olrim
aIymblIap Kejeci OKY HOTHIKeliepiHe wHe
00J1aaBI

l-afaMHBIH ~KYPBUIBIMJBIK JKOHE KBI3METTIK
YUBIMIACYBIHBIH HET13T1 KaruaanapbiH Oinei;
2-7TaMBITT KeJie KaTKaH aF3aHblH epeKIIeTikTepi
Typajbl 3aMaHayd MOTIMETTEePIi MEHTepe/ii;

3-)KaCTBIK, KOHCTHUTYIIHOHAJIIBIK, JKBIHBICTBIK
auMopdu3M  Heriznepi  JKeHiHAe — TYCIHIri
KaJIbIIITacapl,
4-MOphONOTHSUIBIK ~ 3epTTeyJiep  TACUIAEepiH
naiagaHaabl;
S5-3epTxaHanblK ~ cabakrapma e3  OeTiMeH

TOKIPUOCITIK FHITBIMH 3€PTTEYIIEP KYprizei;

ocae YCIELHOI 0
o0yyarommecsi OyayT
1-3HaeT OCHOBHBIE€ NPUHIMIIBI CTPYKTYPHOU U
CITy’)KeOHOI OpraHHM3aIny YeI0BEKa;
2-Briajeer COBPEMEHHBIMU JTAaHHBIMH
0COOEHHOCTSIX Pa3BUBAIOIIETOCS OPTraHU3Ma;
3-opmMupyeTcst MOHATHE 00 OCHOBaX BO3PACTHOTO,
KOHCTHUTYIIMOHAIBHOTO, TTOJIOBOTO TUMOPHU3Ma;

3aBepIIeHHs]  Kypca

00

4-ucronb3yer HOJIXObI MOp(doTorHUecKux
HCCIEIOBAHNH];
S-TIPOBOJUT CaMOCTOSITEIILHBIE

9KCIIEPUMEHTAIbHBIE HAyYHBIE HCCIEIOBAHUS Ha
1a00paTOPHBIX cabakax; 6-cpaBHMBAET,
XapaKTEPHU3YET, Pa3IndyacT OCOOCHHOCTH CHCTEM

After successful completion of the course,
students will

1-knows the basic principles of structural and
functional organization of a person;

2-learns  modern  information  about
characteristics of a developing organism;
3-the concept of the basics of youth,
constitutionality, and sexual dimorphism is
formed;

4-uses morphological research approaches;
5-conducts independent experimental scientific
research in laboratory classes;

6-compares, describes, distinguishes the features
of the body's systems;

the
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6-opraHM3MHIH JKYHEJEpIHIH epeKIIeTIKTepiH
CAJIBICTBIPAJIbI, CUTIATTANIBI, aXKBIPATAIbI,
7-ajaM aHATOMMSCBIH 3€pTTEyIe Ka3iprizaMmaHra
cail aKkmapaTThl TaybIN KOJIIaHA b,
8-aHaTOMMSUTBIK ~TperapaTTapMeH JKOHE OKY
KYpaJlapbIMEH KYMBIC iCTeH aslajpl.

OpraHu3Ma;
7-B U3yYCHUN aHATOMHUH YEJIOBEKA ceiiuac HaXOMIsT
Y MCIOJIb3YIOT COOTBETCTBYIOILYIO HH(OPMAIIHIO;
8-Moxer paboTaTh C AHATOMUYECKUMU
npenaparaMu U y4eOHbIMU TTOCOOUSIMHU.

7-finds and uses relevant information in the study
of human anatomy;

8-can work with anatomical drugs and teaching
aids.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

['ucronorust | Tucronorus | Histology
Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepycanue Kypca/ Course summary

[Ton agamM  arF3achiHBIH ~ Mymienepi  MeH | JlucuuiuinHa u3ydaeT 3akoHoMepHocTH ctpoenus u | The discipline studies the regularities of the
KyHenepiHin KYPBUIBIMBI MeH | (DYHKIIMI OpraHoB M CHCTEM opraHu3ma dvejoBeka. | structure and functions of human organs and
GYHKUMSIIAPBIHBIH 3aHIBUIBIKTAPBIH 3epTTeiai. | @opMupyeT mnpencTaBicHus o0 OCHOBHBIX 3Jrtamax | Systems. Formulates ideas about the main stages
AJTaMHBIH MOP(OTIOTHSCHI callaChIHIarbl | OHTO- M (pHIIOreHe3a deaoBeka, Heooxoaumeie s | Of human onto- and phylogenesis, necessary to
napIMaaynapapl  OUIIipy  YIIIH — KaXKETTi | BRIPOKCHUs CYXICHUH B oOxactu Mopdonoruu | express judgments in the field of human
alaMHBIH OHTO - oHe (uioreHesiHiH Herisri | yenoBeka. CtyaeHThl mpoBeayT Ouonorudeckue | morphology. Students will conduct biological
Ke3eHIepi TypaJbl ujesIapAbl | UCCIeIOBaHMS, UCIOIB3ys HaydyHoe oOopymoBaHue | research using scientific equipment and ICT to

KajsinTacTeipaabl. Ctynentrep Kopiiaran oprta
KaFTaliIapbIHBIH OCEPiH JKOHE aaM ar3achIHBIH
onmapra  MophodyHKUMOHANABI  Oeltimaeny
MYMKIHJIKTEPIH  3€pTTey  VIIIH  FBUIBIMHU
xabapikTap MeH AKT xemeriMeH OHONOTHSIIBIK
3epTTeyIiep Kyprizeni. AHaTOMUSIITBIK
Heicannap TaJJaHa bl MOP(OIOTHSIIBIK
dbopmaniapasiH ©3apa OalIaHBICHl aHBIKTATIAIbI,
aJlaMHbIH TiHAEp1 MEH MYLIENEepPiHiH
JaMYbIH/IaFbl aybITKYyJIap IbIH cebernrepi
3epTTene. Crynentrep  Kazipri  aaam
MOP(ONOTHACHIHBIH ~ KETICTIKTEPI  Typajbl
TYCIHIK  KanblnracTbipagsl. Ilon  Gomarmak
MyFaTiMIEePAIH OMOJIOTUSHBIH THICTI
OarmapiaManblK OeNiMiH OKBITYFa TaHBIMIBIK
JAWbIHJIBIFBIH KAMTAMAChI3 €Te/l

n UKT, no n3y4eHuo BIMSHUS YCIOBHH CPeIbl U
BO3MOKHOCTSIX Mop(hopyHKITMOHATILHON
ajganrtaqMud K HHUM  OpraHu3Ma  4eJOBeEKa.
AHanuzupyrorcs aHaTOMUYECKHE OOBEKTHI:
yCTaHABJIMBAETCS B3aHMMOCBSI3b MOP(HOIOTHUYECKUX
¢dbopM, HccreayloTCs OPUYMHBI AHOMAJIUil B
pa3BUTUM TKaHE W OpraHoB 4eloBeKa. Y
CTYICHTOB  BBICTPAaMBAETCA NPEJCTaBICHHE O
JOCTHKEHUSX COBPEMEHHOMU MopdoIorHn
YEII0BEKA. Jucnunnuza o0ecrnieurBaeT
KOTHUTHBHYIO TOTOBHOCTh OyIyIIMX MEJaroroB K
MIpPernoaBaHNI0 COOTBETCTBYIOIIETO MPOrPaMMHOTO
pasznena OGMOJIOTHI

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

Hocmpexsusummepi / [locmpexeuszumat/ Postrequisites

buoduszuka

| Bropusuka \

Biophysics
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Bazoaphama sicemexuici / Pykosooumens npozpammut/ Programme manager

Cywnauxosa Kanap TyeyraeBHa, ara
OKBITYIIBI,0NOJIOTHST MArUCTPi

Pyuxkuna T'aaus AIraMoBHa, KaHauaaT
OHOJIOTHYECKHUX HayK, aCcCOLMMPOBAHHBIN
podeccop

Ruchkina
Professor

Galiya Adgamovna, associate

KYKbIK ocone colbaiinac ncemKkopavblKKa Kapcol maoenuem necizoepi / Ocnogvt npasa u aHmuKoppynRUUOHHOU Kyabmypol /

Basics of Law and Anti-Corruption Culture

OKy maxcamul / Yueonasa yenwv/ Purpose

CoiOaiiac  KEMKOPJBIKKa Kapchl ic-kuMbl1 | ChopMupoBaTh CHCTeMy TpaBoBbiX 3HaHuid u | Form a system of legal knowledge and civic
OObIHIIIA KYKBIKTBIK OLTIM MEH a3aMaTThIK | TPaKJAHCKOW MO3MIMH 1O  MPOTUBOJCHCTBHIO | attitude to combat corruption.
YCTaHBIM KYHECIH KAIBIITACTHIPY. KOPPYIIIIHH.

Oxvimy namuorceci / Pesynomamut 06yuenusn /Learning outcomes

Kypcrsi CITTI asIKTAaFAHHAH Keiiin
olmiMaymbLIap

KazakcTtaHHbIH KOJIIaHbICTaFbI

- 3aHHaMacCbIHbIH HET13r1 epexenepiH,

MewmuekeTTik 6ackapy opraHaapbIHbIH KYHECIH,
COHJal-aK chI0ailiac XKEeMKOpPJIBIKKA Kapchl ic-
KUMBULJIBIH MOHIH, ce0enTepi MEH IapalapblH
TYCIHETiH OONabl;

- OKHFaJlap MEH JpEKEeTTepJli 3aH TYPFHICBIHAH
TaJIalIbl;

- HOPMAaTHBTIK aKTUIEpAl KOJJaHy, COHIai-aK
chl0aiimac  KEMKOPJBIKTBIH — aJIbIH  alyIblH
pyXaHHU-aJJaMIepIIUIIK TETIKTePIH KOJIaHAIbl;

- MEHrepyli THIC: TYpJi KyXKaTTapra KYKbIKTBIK
Tangay — OKYpridy  JaFablIapel, — cblOaiiiac
KEMKODPJIBIKKA KapChl MOJIEHHUETTI KETUIAIpy
TaFApLTaAPHI;

- 3 eMipiHae chibaiIac KEeMKOPJIBIKKA KapChl
KYKBIKTBIK OUTIM/T1 KOJIJTaHY;

- Ouryre Tuic: cpi0ailyiac KEMKOPIBIKTHIH MOHI1

ocJe yCIEIHOT 0
oO0yyarommecsi OyayT

- IIOHHUMAaTbh OCHOBHBIC IIOJOXCHUA HGfICTBy}OIHGFO
3aKkoHozarenscTBa KaszaxcraHa, cucTeMy OpraHoB
roCy/1apCTBEHHOI'O YIPABJIEHHUS, a TAK)KE CYIIHOCTb,
MPUYMHBI U MEPBI TPOTUBOICHCTBUS KOPPYIILINH;

- AHAJIIM3UPOBATH COOBITUS H JIGIZCTBI/ISI C TOYKH
3peHus paBa,

- IIPHUMCHATH HOPMAaTUBHBIC aKThI, a TakKxXeE
3aJIeiCTBOBAaTh JyXOBHO-HPABCTBEHHBIE MEXaHU3MBI
NIpeNOTBpAILEeHUS KOPPYIILINY;

- BJAJIeTh: HABBIKAMH BEJCHHS MPABOBOTO aHAIU3a

3aBeplIeHUs] Kypca

pa3INYHBIX JIOKyMEHTOB, HaBbIKAaMH
COBEPILECHCTBOBAHUS AHTUKOPPYILIMOHHOMN
KYJbTYpHI,

- IPUMEHSATH B CBOEU JKU3HEAEATEIbHOCTH IIPABOBBIC
3HaHUS NPOTHUB KOPPYIILIHH;

- 3HATb:CYLUIHOCTb KOPPYILUMU U IPUYUHBI €€
MIPOUCXOXKACHUS; MEPY MOPaJIbHO-HPABCTBEHHOW U
IIPaBOBOM OTBETCTBEHHOCTH 33 KOPPYNLHMOHHBIE

After successful completion of the course,
trainees will

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

- analyze events and actions in terms of law,

- apply normative acts, as well as to use spiritual
and moral mechanisms to prevent corruption;

- know the skills of legal analysis of different
documents and improvement of anti-corruption
culture;

- apply legal knowledge against corruption in
their own activities;

- know: the essence of corruption and the
reasons for its origin; the extent of moral and
legal responsibility for corruption offences;

- be able to: implement values of moral
consciousness and follow moral norms in
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JKOHE OHBIH Taija Ooxy cebemnrepi; chibaiinac
KEMKODPJIBIK ~ KYKBIK  Oy3yHIBUIBIKTAp  YIIiH
MOpPaJIBJIBIK-aIaMI€PIILIIK ~ KOHE  KYKBIKTBIK
KayanKepuIIiK mapanapsl;

- MeHrepyi KepeK: MOpaJIBABIK ~ CaHa
KYH/IBUIBIKTApBIH ICKE achIpy *KOHE KYHJIEINIKTI
IPaKTHUKaJga aJlaMrepIuiIiK HOpMaJlapblH
yCTauy; xKacrap apacelHia  cbl0aiinac
KEMKODPJIBIKKA Kapchl MOJEHHMET JEHIeliH
apTThIpy OOMBIHIIIA KYMBIC JKacan bl

[IPaBOHAPYLIEHHUS;
- YMCTh: PpCaIM30BLIBATL LEHHOCTH MOPAJIBHOI'O
CO3HAaHUS M CJEI0BAaTh HPABCTBEHHBIM HOpPMaM B
IIOBCEIHEBHOMN IIPaKTHKE; pabortath Haj
HIOBBIIIEHUEM YPOBHSI AHTUKOPPYHLMOHHON
KYJIbTYPBI B MOJIOZCKHOU Cpee.

everyday practice; work towards increasing the
level of anti-corruption culture among the youth.

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue Kypca / Course summary

MemJieKeTieH KYKBIKTBIH Heri3Ti YFhIMIapbIMeH
Kareropusiapbl. KyKbIKTBIK KapbIM-KaTbIHACTAP.
KP KOHCTUTYIUMSUIBIK KYKBIFBIHBIH Herizaepi. KP
OKIMIIUTIK KOHE KBIIMBICTBIK KYKBIK HET13Jepi.
KP A3zamaTTBIKKYKBIK HET13/1epl.

"Cpli0aitnac KEMKOPJIBIK" YFBIMBIHBIH
TEOPUSIIBIK-9IICHAaMaNIBIK Herizaepl. Celbaiinac
KEMKOPJIBIKKA Kapchl 1C-KUMbUI IIApThl PETIHJE

Ka3aKCTaHIBIK KOFaMHBIH QJIEYMETTIK-
OSKOHOMHMKAIIBIK  KaTBIHACTAPBIH  KETUIIIpY.
Crl10atinac KEMKOPJIBIK MIHE3-KYJIBIK

TaOUFATHIHBIH TICUXOJOTHSIIBIK EpPeKIIeTIKTEPI.
Cei0aitmac  KEeMKOPJIBIKKA Kapchl MOJICHHUETTI
KaneImTacTeipy. Chi0aiinac ;keMKOPIIBIKKA KapChl
IC-KUMBIJT ~ MOceNeNiepiHe  MEMJIEKeT  IICH
KOFaMJIBIK YIBIMIAPABIH 63apa iC-KUMBLITBL.

OcCHOBHbIE TOHSTHS W KaTeropuu ToOCyAapcTBa U
Ipasa. [IpaBoBsIe OTHOLICHHUS. OCHOBBI
KOHCTUTYLMOHHOI'O rpaBsa PK. OcHoBBI
aMMHHUCTPaTUBHOIO U yrojoBHoro npasa PK.
OcHoBbl Tpakanckoro npasa PK.

TeopeTuKo-MeTOA0IOTUYECKUE  OCHOBBI  IOHATHS
«koppynuuu». CoBEpIIEHCTBOBAaHHE  COLMAIBHO-
SKOHOMUYECKUX OTHOLIEHUU Ka3aXCTaHCKOTO
olmiecTBa  Kak  yCIIOBUSL ~ IPOTHBOJEHCTBUIO
KOpPYILIHH. IIcuxonorunueckue 0COOEHHOCTH
MIPUPOJIBI KOPPYILIIHOHHOTO ITOBEJCHUS.
@opMHUpPOBAaHNE AHTUKOPPYNLUHUOHHONW  KYJIBTYPBHI.
B3aunmopeiictBue rocymapcTBa W OOIIECTBEHHBIX
OpraHu3anuil B BOIIPOCAX INPOTUBOACUCTBUSA

KOpPYIILIHH.

Basic concepts and categories of state and law.
Legal relations. Basics of constitutional law of
the RK. Basics of administrative and criminal
law of the Republic of Kazakhstan. Basics of
civil law of the RK.

Theoretical and methodological foundations of
the concept of "corruption”. Improvement of
socio-economic relations of Kazakhstan society
as a condition for combating corruption.
Psychological features of the nature of corrupt
behavior. Formation of anti-corruption culture.
Interaction of the state and public organizations
in combating corruption.

Bazoaprama sncemexuici / Pykosooumens npozpammet | Programme manager

BaittacoBa M.XK. ara OKbITYIIBI

Axwmertkanu ['.B. crapmmnii npenoaaBarens, MarucTp
FOPHUJINYECKHUX HAYK

Akhmetkali G.V. Senior Lecturer, Master of
Law, Baitasova M. zh. senior lecturer
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IKOJIOTHS JKIHE TipHIiik Kayincizairi Heriznepi/ IxoJiorusi 1 ocHOBBI 0e30nacHocTH ku3HenAesTeabHocTH/ Ecology and Basics of Life Safety

OKy maxcamul / Yueonas yenv/ Purpose

TaOuraTbIH )koHE KOFaMHBIH JaMybIHBIH
HET13Ti3aHABUIBIKTaphl Typajibl Oip TyTac TYCIHIK
KaJIBIIITACTBIPY.

CdopmupoBaTh IEIOCTHOE IMPEACTABICHUE 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI U
oOmiecTBa.

To form a holistic view of the basic patterns of
nature and society development.

OKvtmy namuoiceci / Pezyiomamul 06yuenus / Learning out

comes

Kypctsl coTTI asiKTaFAHHAH KeiliH
oiniMagymbLIap

1 Tipi opraHM3MACP/IH TIPIIUNIK OpPTacChIMEH
e3apa  OpEKEeTTeCYiH AaHBIKTAWTHIH  HETI3ri

3aH/IBUTBIKTap/IbI O1TY;

2 DKOJIOTHUSITBIK (haKTOPIAPABIH KIKTEIyiH Oy
3 opraHu3MAEpIiH OMIpIIK OpTachl Typalsl
TYCiHIK OOJTyBI

4 DKOJOTMsIIBIK  JKyHenep  YFBIMAAPBIHBIH
HET137IepiH MEHTepy

5 TaburaTThl KOpFaylIblH J>KOHE TaOUFATThHI
TAIMJ1 TaiJaNaHyAblH HETI3T1 MPUHIUNTEPIH
oiny;

6  aHTPONOTEHIIK KbI3METTIH  JIEYyMETTIK-
9KOJIOTUSUIBIK CaJlIapblH Ookai O11y;

7:  TIpHIUIIK  KayINCI3AINHIH  TEOPHUSIIBIK
HET13/IepiH MEHrepy

8: TeTeHIIe karaaiiap Ke3iHIe aJFalIKbl KOMEK
KepceTe Ouly TeXHOJOTMsAJapAbl TNaiijianaHa
OTHIPBITI, MaMaHJIBIK OOWBIHIIA  jk00anay
KbI3METIH XKY3€re achlpaibl.

ITocJie 3aBepuieHHs1 Kypca o0yuyarommecst OyayT

1 3HaTh OCHOBHBIE 3aKOHOMEPHOCTH, ONIPEACIIAIONINE
B3aMMOJICHICTBUSL JKUBBIX OPTraHHU3MOB CO CpeIoi
o0uTaHUS;

2 3HaTh KIaccU(PUKAIIIO IKOIOTUYECKUX (PaKTOPOB
3 Uwmers mnpencraBieHUs O KU3HEHHBIX Cpenax
OpraHHU3MOB

4 Bnagerp OcCHOBaMHU TOHSTHSIMU SKOJOTHYECKUX
CUCTEM

5 3HaTh OCHOBHBIC MPHUHIIUIBI OXPaHbI MPUPOILI U
palMOHAIBHOTO IPUPOAOIIOIb30BAHNUS;

6 YMmers IIPOTHO3UPOBATh COLIMAIBHO-
DKOJIOTHYECKHUE IMOCJIEICTBUS AHTPOTIOTEHHOMN
eI TEILHOCTH,

7 Bnagets TEOPETUUECKIUMHU OCHOBaAMH
0€30MMaCHOCTH KU3HEAEITEILHOCTH

8 VYMerp oOKa3blBaTh TMEPBYIO TOMOINb MpHU
I-Ipe:’;BI)I‘-IaI‘/'IHBIX craguiax C HpI/IMeHeHI/IeM
COBpPEMEHHBIX nH(pOPMaIIMOHHO-
KOMMYHI/IKaHI/IOHHI)IX TeXHOJ'IOl"I/Iﬁ B 06J'I3CTI/I
DKOIOTHYECKHUX, (U3HOIOTHUECKUX i1

TUTHEHNYECKUX UCCIIETOBAHUN.

After successful completion of the course,
students will be

1 Know the basic
interaction of living organisms with
environment;

2 Know the classification of environmental
factors

3 Have an understanding of
environments of organisms

4 Know the Basics of environmental systems
concepts

5 Know the basic principles of nature protection
and environmental management;

6 be able to predict the social and environmental
consequences of anthropogenic activities;

7 Possess the theoretical foundations of life
safety

8 Be able to provide first aid in emergency
situations

laws that determine the
the

the living

Kypcmuiy kbickawa mazmynot / Kpamkoe codepicanue Kypca / Course summary

TipLIiaiKTIH HET13T1 OpTaniapbl MOMYISIUSIIBIK
9KOJIOTHSI, O1pIECTIKTEP/IiH KOHE
AKOXKYHenepiH skonorus , buochepa ,oemip
CYpY KayiIci3AiriHiH TEOPHUSUIBIK HEeTi3aepi

OCHOBHI)IG cpemﬂ KH3HU, HOHy_]’I?IIII/IOHHaH OKOJIOTH,
9KOJIOTHSI COOOIIECTB U IKOCHCTEM, Ouocdepa,
TEOPETUYECKHE OCHOBBI 0€30IIaCHOCTH
KU3HCACATCIIHOCTHU

Basic living environments, population ecology,
community and ecosystem ecology, biosphere,
theoretical foundations of life-saving safety

bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager
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Ky0eeB M.C. ara OKbITYIIBI

Pyukuna I'.A. xaHauaaT 61O, HAYK,acColl
npoceccop

Kubeev M.S. senior lecturer / Ruchkina G.A.
Candidate of Biological Sciences, assoc
Professor

DKOHOMUKA dHCIHE KIcInKepniK He2i30epl/ OcHosbl IKOoHOMUKU u npeonpunumamensvcmea/ Basics of economics and business

Oky maxcamul / Yueonasn yenwv/ Purpose

CanayaTThl SKOHOMHUKAJIBIK OMJIBI, O9CEKEIIECTIK
opTtaaa KOCITOPBIHAAPABIH TaOBICTHI
KOCIIKEPIIiK KBI3METIH YHBIMIACTBIPYIBIH
TEOPHUSUTBIK JKOHE TOXIPUOENIK JaFablIapblH
KAJIBIIITACTRIPY.

dopmupoBaHue 9KOHOMHUECKOTO obpasa
MBILUIEHUS,, TEOPETHYECKUX U  IMPAKTHYECKUX
HaBbIKOB OpraHu3aluu YCIIELIHOM

NPEIIPUHUMATENBCKON JESITeIbHOCTH MPEANPHUITUI
B KOHKYPEHTHOU Cpeie

Formation of economic way of thinking,
theoretical and practical skills to organize
successful business activities of enterprises in a
competitive environment

Oxvimy namuorceci / Pesynomamut 06yuenus /Learning outcomes

Kyperbl  asikraraHHaH KeiiH CTyJAeHTTep
MeHrepeni

- Ka3ipri 3aMaHfbl 5)KOHOMUKA IPUHIUITEPI MEH
3aHJbUIBIKTAPAbIH KBI3MET eTLTyIH,
SKOHOMHKAJIBIK ~KaTETOpHsUIap, MHKPO IKOHE
MaKpoJIeHT e Ieri YFBIMJIBIK anmnaparThl
TYCIHE/I;

- DKOHOMUKAJIBIK >KarJaliapl TaIdaiIbl;

- KOCINKEpJiK KbI3METTIH OChl HeMmece Oacka
TYpJEpiHiH 0a3anbIK MPOLECTEPiH OeNTiNen/l;

- TaOBICTBI KOCIMKEPJIIK KBI3METIHE MiHE3/IeMe
Oepeni;

- OM3HeC-)KOoCIap bl KYpaJIbl )KOHE YCHIHAJIBI;

- amraH OuTiMAepiH maiganbl  KOCIMKEpIiK
KBI3MET YIIIiH KOJITaHa/IbI;

- KOCIMKEpPIIK KBI3METTI 3KOHOMHUKAJBIK KOHE
QJIEYMETTIK 0acKapy cajlachlHAa JYPBIC IICIIIM
KaObLLIal aajbl.

IHocae 3aBepuieHns Kypca odyyawmuecs OyayT

- IMOHUMATh TIPUHITUTIBI i 3aKOHEBI
(YHKITMOHUPOBAHHUS ~ COBPEMEHHOW  HKOHOMUKH,
SKOHOMHUYECKHE KaTEeropuH, MOHATHIHBIN ammapar
Ha MHUKPO- ¥ MaKpOYPOBHSIX;

-aHAJIM3UPOBATh IKOHOMHUYECKYIO CUTYAIIHIO;

- BBIIETATH 0a30BBIC MPOIECCHI TOTO MJIM MHOTO BUA
MpeANPUHUMATENBCKOMN €SI TEIbHOCTH;
- JIaBaTh XapaKTEPUCTUKY
MNpeANPUHUMATENBCKOM €SI TEIbHOCTH;
- COCTaBJISITh U MPE3EHTOBATH OW3HEC-TIIAHHI,

- IPUMEHSAThH MOJTYYEHHBbIE 3HAHUS JJI1 MMOCTPOCHUS
MPUOBUTEHON TIPEANPUHUMATEITECKON EATeTLHOCTH
-TIPUHUMATh TPaBHIbHBIE pEIICHHS B 001acTH
SKOHOMHUYECKOTO M  COLMAJIBHOTO  YIPABJICHUS
NpeANPUHUMATENIbCKOMN 1eATeIbHOCTU

YCTEITHOCTH

After completing the course, students will

- understand the principles and laws of modern
economics, economic categories and conceptual
apparatus at micro- and macrolevels;

- analyze the economic situation;

- Identify the basic processes of one or another
type of entrepreneurial activity;

- to characterize the success of entrepreneurial
activity;

- make and present business plans;

- to apply the acquired knowledge in order to
create profitable business activities

-to make the right decisions in the sphere of
economic and social management of the
entrepreneurial activity

Kypcmuiy kvickawa mazmynot / Kpamkoe codepyncanue kypca / Course summary

DKOHOMHKA KbI3MET eTyiHiH ipreii mMocenenepi. | DynnamenTansHble npobieMsl (yrkuuormposanus | Fundamental problems of the functioning of the
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Kanuran.  CypaHbIC TEH YCBIHBIC HapPbIFbI.
Bacekenectik xoHe MoHomonus. Kocinkepmik:
TYCIHITl,  MOHI, HETI3Tl  TypJiepi  JKoHE
YUBIMIACTBIPY HBICAHJAPBI. Kacinkepik
KbI3METTer1 Toyekemnaep. KoMmmepuusnblK Kynus
KOHE OHBI Kopray Tocimaepi. Kacinkepiik
KBI3METTI Kap KbUTaHIBIPY. Kacinkepik
MOIIEHHETI JKOHE dTUKACHI.

SKOHOMUKH. Kanurann. Prinok Copoc wu
npemioxenue.  KOHKypeHIMS W MOHOIMOJUSI.
[IpennpuHUMAaTENHCTBO: MOHSTHE, CYLIHOCTb,

OCHOBHBIE BHUIBI M (popMbl opranmzanuu. Pucku B
IIPEANIPUHUMATEIBCKON JIESITEIIBHOCTH.
Kommepueckass TaifHa M crmocoObl €€ 3alluThI
duHaHCHpPOBaHUE IIPEATPUHUMATEIBCKON
ACATCIIbHOCTH. KyJIBTypa n OTHKa
IIpEeAIPUHUMATEIILCTBA.

economy. Capital. The market Demand and
supply. Competition and monopoly.
Entrepreneurship: concept, essence, main types
and forms of organization. Risks in
entrepreneurial activity. Trade secrets and how
to protect them. Financing entrepreneurial
activities. The culture and ethics of
entrepreneurship.

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

KypmanranueBa A. K. s3xoHOMuKa
FBUIBIMAPBIHBIH KaH1/1aThl

Tacremupona XK. A. crapmmii npenoaBaTensb,
MarucTp SKOHOMHYECKHX HayK

Tastemirova Zh.A. Senior Lecturer, Master of
Economics, Kurmangalieva A. K. candidate of
Economic Sciences

Kowbacuwvinwik nezizoepi / Ocnoswt 1uoepcmea / Basics of Leadership

Oky maxcamul / Yueonas yenwv/ Purpose

CTYIACHTTEPAIH KOIIOACIIBUIBIK KaCHUETTep,
CTHIIBJIEP/II, KOCITOPBIH, aiiMaK >KOHE KaNIbI el
NEeHrediHae ocep €Ty  OICTepIH  TUIMIL
naiganany apKbUIbl aJaMIapblH MiHE3-KYJIKbIH
KOHE e3apa OpeKeTTeCylH THIMII Oackapy
o/licTeMeci MeH MPAaKTUKACHIH MEHTePY

OBJIAJICHUE CTYJIEHTAaMH METOJOJIOTMEN U IPAKTHUKOU
5G(GEKTUBHOIO  yNpaBJIEHUS  IOBEJCHHEM U
B3auMoOJeiicTBUEM JoAeld myTeM 3¢ (EeKTUBHOIO
UCIIOJIb30BAaHUS  JIMAEPCKUX  KadecTB,  CTHIIEH,
METOJIOB BIJIMSHUS HA YPOBHE MPEANPUATHS, PETUOHA
U CTPaHBbI B LIEJIOM

To provide students with the methodology and
practice of effective management of behavior
and interaction of people through the effective
use of leadership qualities, styles, methods of
influence at the enterprise, regional and national
level

Oxvtmy namuoiceci / Pezynomameul 00yuenusn / Learning outcomes

Kypersl CITTI asAKTaFaHHAH KeiliH
olmiMaaymbLIap

1  OackapymblH  OapiblK  JeHTeiIepiHeri
yibIMIapaarel  KOMIOACHIBUIBIK — MOceJeNepiH
TCOPUSIIBIK ~ JKOHE  TPAKTHKAIBIK  IIENIyre
FBUIBIMH KO3KapacThlH MOHI MEH oJicTepiH
TYCIHY;

2 OacKapylIbUIBIK MIHACTTEpIl IIenly YIIiH
KOII0aCIIBUIBIK IIEH OWIIIKTIH Heri3ri
TEOPUSIIAPBIH KOJIaHY;

ITocJie 3aBepieHUs Kypca o0yuyaommecst OyayT

1 moHMMATh CYIIHOCTh U METOJBI HAYYHOTO TOIX0a
K TEOPETUYECKOMY U TMPAKTUYECKOMY pELIECHUIO
mpoOyiieM JNUAEpCTBA B OpraHU3alusx Ha BCeX
YPOBHSIX YIIPaBJICHUS;

2 WUCHOJIb30BaTh OCHOBHBIE TEOPHUM JIUJAEPCTBA M
BJIACTH ISl pEIICHUS YIIPaBICHUYECKHUX 3a/1ay;

3 KpUTHUYECKHU OILICHHBATh JIMYHBIE JOCTOMHCTBA M
HEJOCTaTKU;

4 pabotatb B

KOJIJICKTHUBCE, AHAJIU3UPOBATH

After successful completion of the course,
students will be

1 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;

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

3 critically evaluate personal strengths and
weaknesses;
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3 keke OachIHBIH AapTHIKIIBUIBIKTAPHI
KEMIIUTIKTEPiH ChIHU Oaranay;

-4 YKBIMJIa )KYMBIC iCTEY; QJICYMETTIK MaHBI3]IbI
MoceJieNiep MEH YHepicTepli Tanjay, TOITHIK
JMHAMUKA  YAEPICTEpPiH JKOHE  KOMAaHJaHbI
KaJBINTACTRIPY KaFUAaTTapblH OuLTy Heri3iHe
TOMNTHIK JKYMBICTBI THIMJII YHBIMIACTBIPY;

5 TYJIFaapajbIK, TOTITHIK KOHE
YHBIMIACTBIPYIIBUIBIK KOMMYHHKAIHSIIAPIbI
Tajujaay KoHe xobanay

6 iCKepJiK KapbhIM-KaThlHAC JaFjJbUIapblHA HE
0oly; op TYypii IKaFmaiiapra OaliaHBICTHI
OackapyablH allyaH Typili CTHIbJEpiHe ue 0omy;
KOIIOACIIBIIBIK KAaCHETTepi 3epTTey oicTepi
MEH olicTeMenepiHe, KOII0aCIIbUIBIK,
KaOumeTTepAl JaMbITy TEXHOJOTHUsUIaphIHA Ue
6oy

MCH

COIIMAJBbHO 3HAYMMbIE MPOOJIEMBI M  IPOILECCHI,
3G (hEKTUBHO OpPraHMU30BaTh TPYNIOBYIO paboOTy Ha
OCHOBE 3HAHUS IPOLECCOB I'PYNIIOBON IMHAMHUKH H
MPUHIUIIOB (POPMUPOBAHUS KOMAH/IBI;

5 aHAJIM3UPOBATH " IPOEKTUPOBATH
MEXJIMYHOCTHBIC, TPYIMIIOBBIE M OPTaHU3AIMOHHBIC
KOMMYHUKAIH

6 oOmagate HaBBIKAMM  JICJIOBOTO  OOIICHUS;
MHOTOOOpa3HBIMH  CTHJISIMH ~ YIPaBJICHUS B
3aBHCHUMOCTH OT Pa3IMYHBIX CUTYyaIllil; METOJAaMHU U
METOIMKAMH HCCIICAOBaHUS JIUIEPCKUX KauecTs,
TEXHOJIOTUSIMH Pa3BUTHSI JTHIEPCKUX CIIOCOOHOCTEH

4 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;

5 analyze and design interpersonal, group, and
organizational communications

6 have business communication skills; diverse
management styles depending on different
situations; methods and methods of research of
leadership qualities, technologies of
development of leadership abilities

Kypcmuiny kbickawa mazmynwt / Kpamxoe codepicanue Kypca / Course summary

KombacmpUIBIKTEIH, ~ TAOMFAaTBI MEH  MOHI.
Kembacsuibik JKOHE MEHEHKMEHT.
KembacmblIbIKTBIH JOCTYPIi  KOHIIETIIHSIAPHIL.

KOHI6aCHIBIHI)IKTI>IH HNHHOBAIIUAJIBIK
KOHIleNIUsUIapbl. TomTap, KOMaHIamap >KOHE
KoMaHj1a Kypy. KembacisIHbIH 1aMyHbI.

Osrepicrepai  JKy3ere  acelpy  Ke3iHJeTi

KemoOacbUIBIK. KembacubuibIk Mocemenepi.

[Ipupona u cymHoCcTh auaepctBa. JluaepctBo u
MCHEI>KMCHT. TpaguunoHHbIE KOHIICIIIIUN
nuaepcTBa. THHOBAalIMOHHBIE KOHLIETILIMH JIHJIEPCTBA.
I'pynmbl, KOoMaHapl U KOMaHA000pa3oBaHHE.
PazButue nunepa.

JlupepcTBO  TpU  OCYIIECTBJICHUU
[IpoGnems! nuaepceTBa.

U3MEHEHUN.

The nature and essence of leadership. Leadership
and management.  Traditional leadership
concepts.  Innovative  leadership  concepts.
Groups, teams and team building. Leadership
development.

Leadership in implementing
problems of leadership.

change. The

Bazoaprama sncemexuiici / Pykosooumens npozpammet | Programme manager

Too6s110B K. T. 5kOHOMUKA FEUTBIMIAPBIHBIH
KaHJIUJIaThl, TOICHT

Jamb6aynosa I'.K.xaHIumaT 53KOHOMHUYECKUX
HAayK,JJOLIEHT

Tobolov K. T. candidate of Economic Sciences,
Associate Professor
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FuuibiMu 3epTTey/aepaid Herizaepi skoHe akaaeMHusIbIK XxaT/ OCHOBBI HAYYHBIX HCCJIEI0BAHUI U aKageMudeckoe mucbmo/ Basics of Research

and Academic Writing

OkKy makcamut / Yueonan yenv/ Purpose

FoeueiMu  oiiyaynbl  JamMbITy  KOHE  FBUIBIM
KYHeciHIe 3epTTey KYMBICHIHBIH JaFAbUIapbIH
KQJIBIIITACTBIPY

Pa3Butne HAYYHOTO MBILUICHUS u
dopMUpOBaHHE HAaBBIKOB  HCCIIEAOBATEIbCKOM
paboThl B CUCTEME HAYK

The development of scientific thinking and the
formation of research skills in the system of
sciences

Hamuoiceci / Pesynomamul 00yuenusn / Learning outcomes

OKpimy
Kypcrsi COTTI asiKTaraHHaH Keiiin
OimiMmasnymbLIap:
Oenrimi  Oip FBUIBIMIBI 3€PTTEYAIH FBUIBIMU

OICTEPl MEH 9JIICTEPiH KOJIAaHA/IbI;

FBUIBIMU MOTIHACPAIH 9liCHAMAaChl MEH TaJaybIH
TaHJANuIbI;

3epTTey MIHACTTEpPIH IIENly YIIH Ka3ak, OpbIC

KOHE IIeT TuIaepiHae oka30amia HbIcaHAa
KOMMYHHKAITUSIFA TYCEIi;
©31HIH FBUIBIMU-3EPTTEY KbI3METIH]IE

aKMapaTThIK-KOMMYHUKAIUSIIBIK
TEXHOJIOTUSIAPBIH opTYpIIL TYpJIEpiH:
UHTEpHET-peCypcTap/ibl,  aKmapaTTel 131y,
caKkTay, OHJIey, KOpFay >KoHe TapaTy OoiibIHIIa
OYJITTHI KOHE MOOMITBI1 cepBHCTEPL
naijgajsaHabl.

Ilocne  ycmemHoro 3aBepuieHHsl  Kypca
odyuyawmuecs OyayT:
MNPUMCHATH HAay4HBIC METOABI u IMPUCMBbL

UCCJIeJOBaHHUS KOHKPETHOW HAYKH;

BBIOMpaTh METOJOJIOTHMIO U CIOcO0  aHaiu3a
HayYHBIX TEKCTOB:

KOMMYHUIIMPOBAaTh Ha Ka3axXxCKOM, PYCCKOM U

WHOCTPAaHHOM SI3BIKAX ISt penieHus
HCCIIEN0BaTENbLCKUD 3a1aY:
HCIIOIB30BaTh B cBoeil Hay4HO-

UCCIIEIOBATEIbCKON /IEATEIbHOCTH  PA3IIHUHbBIC
BUJIbI UH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH: WHTEPHET-PECypChl, OOJaYHbIE |
MOOWJIBHBIE CEPBHUCHI IO IIOUCKY, XPaHEHHIO,
o0paboTke, 3almUTe M PaCIpPOCTPAHEHHUIO
uHpOpMaLnH.

After successful completion of the course,
students will be:

apply scientific methods and techniques for the
study of a specific science;

to choose a methodology and method of
analyzing scientific texts:

to communicate in Kazakh, Russian and foreign
languages to solve research problems:

to use wvarious types of information and
communication technologies in their research
activities: Internet resources, cloud and mobile
services for searching, storing, processing,
protecting and distributing information.

Kypcmuiy kvickawa mazmynot / Kpamkoe codepicanue kypca/ Course summary

[ToH OKBITBUTATHIH CaJIaIaFbl FRUTBIMH 3EPTTEYIIEP
omicTepi MEH aKaJeMHUSJIBIK XaTThl 3epTTeyre
OarbITTaJIFaH. bimim anyuibLIiap
TYKBIPBIMAAMANBIK ammapaTieH >KoHE 3epTTey
JKYMBICBIHBIH HETI3T1 KE3C€HJIepIMEH, JIICTepAiH
KIKTeTyiMEH, OJapJsl KOJJaHy callalapbIMEeH
TaHBICA]IBI. binim aTymIbLIiap FBUTBIMHU
3epTTeylepAl CaHIBIK JKOHE CamaiblK Talaay

JAFJbIIApbIH UTE€PYre KOHE OHBIH HOTHXKENEpiH

JucuuiuiiHa HampaBiieHa Ha W3y4eHHe METOJIOB
Hay4YHbIX MCCJIEOBAHUH U  aKaJEeMHUYECKOTO
nuchkMa B u3ydaeMoil obmactu. OOydarommuecs
O3HAKOMSATCS C TOHATHMHBIM ammapaTtoM H
OCHOBHBIMH  JTallaMH  HWCCIIEIOBATEIBCKON
NeSITeIbHOCTH,  KJaccu(UKalnuel  MeTo/oB,
obmactssMu WX mnpuMeHeHus. OOyuaromuecs
Hay4daTcCA BJIaJICTh HABBIKAMH KOJIMUCCTBCHHOI'O U
Ka4eCTBEHHOTO aHaJIM3a HAYYHBIX UCCIICIOBAHHUN

The discipline is aimed at studying the methods
of scientific research and academic writing in the
field under study. Students will get acquainted
with the conceptual apparatus and the main stages
of research activities, the classification of
methods, and areas of their application. Students
will learn to master the skills of quantitative and
qualitative analysis of scientific research and
present the results in the form of publications and
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aKaJeMISUIBIK OpTaja MakalaMeH OasHaamaiap
TYpiHJ€ YChIHYFa YHPEHE]II.

U NIPEJICTABIATh PE3YJIbTaThl B BUJAE IMyOIMKaALMNA
Y BBICTYIUICHUH B aKaJeMUYECKOM cpene

speeches in the academic environment

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager

Bepkenosa I'.C. Bbepkenosa I'.C. BepkenoBa I'.C.
\ \ \ “ bepkenosa I'.C. \ |
Ocimoikmanyl Bomanuxa/Botany
OKy maxcamul / Yueonan yenv/ Purpose
Cynenrrepne OCIMIIKTEP/IiH ouonorusuiblk | dopmupoBaHue y  cyaeHToB  3HaHud o | Formation in students of knowledge about the
OPTYPJIUIITiH, ONApAbIH OKYHENiK JKaF[ailiblH, | OMOJOrMYecKkoM pa3HooOpasuu pactenuit, wux | biological diversity of plants, their systemic state,
OMOJIOTHSUIBIK CHUIIATTaMaliapbl MEH MPAKTHKAIBIK | CHCTEMHOM COCTOSIHUH, ouosorudeckux | biological characteristics and practical
MaHBI3IBUIBIFBI TYPAJIBI O1LTIM KaJIBIITACTHIPY. XapaKTEePUCTHKAX U MPAKTHYECKOM 3HauumMocTu. | significance.

Hamuceci / Pesynomamul ooyuenusn / Learning outcomes

Oxbimy
Kypersl  ¢3TTi  asgKTaraHHaH KeHiH  Oidim
alylmblLIap Kejeci OKYy HOTHiKeJepiHe wue
0oJ1a1bI
1-ecimpikTep QJIEMIHIH OapIbIK
NaTIIAJIBIKTAPBIHBIH HerTi3r1 KyHenepiH,
NAaTMIAJIBIKTapAbIH ~ KETEKIIl JenapTaMeHTTepiH

KOHE op KadeIpaHbIH TOMEHI1 TakCH JeHreniHzae
KIKTEH Olneni,

2-3epTTeNeTiH KYHeTiK TONTap/IbIH
OpKAMCHICBIHBIH ~ OWOJIOTHSUIBIK,  JKOJOTHSUIIBIK,
reorpadUsIbIK, TPAKTHKAIBIK JKOHE Oacka Ja

epeKILeTiKTepiH Oiei.

3-Contycrik  KazakcTaHHBIH ~ K€H  TapaifaH
TYPJEPIH aHBIKTAY YIIIH ©CIMAIKTEPiH KXYHeniiir
Typajbl OUTIM/II KOJIIaHAIb,

4-MUKPOCKONHS AKOHE MHUKPOCKOMHUSIIBIK
HBICAH/Ap/bl COMKECTEeHIIpy JaribulapblHa He
OoJtaael;

ITocne  ycmewmnoro
o0yyarommecsi OyayT
1 xapakTepusupyeT OCHOBHBIE CHUCTEMBI BCEX
HapCTB paCTUTCIBHOI'O MUpA, BEAYIIHUE OTAC/IbLI B
apcTBax M KiacCU(UKALUI0 Ha YpOBHE HU3IIUX
TaKCOHOB Ka)KI0T0 OT/IENa;

2 omnuceiBaeT OHOJOTMYECKHE, 3KOJOTMUYECKHE,
reorpaduyeckue, MpakTHYECKHe U JIpyrue
0COOEHHOCTH Kax 101 u3 U3YyYEHHBIX
CUCTEMATUYECKUX IPYIIIL.

3 NpUMEHsAET 3HaHUS O CUCTEMAaTHKE DPaCTeHHUH

3aBeplIeHHs]  Kypca

st UaeHTU(DUKAITIN HauOoJee
pacrnpoCcTpaHEeHHbIX BHUJIOB CeepHoro
Kazaxcrana;

4 BmameeT HaBBIKAMH MHUKPOCKOIHUPOBAHUS H
UJEHTU(DHUKAITUA MUKPOCKOITUYECEKNX 0OBEKTOB;
5 omepupyer mnpodeccHOHATBHBIMU TEPMUHAMH,
TMOHATHSIMH W TaKCOHOMHYCCKUMHU KATCTOPHUSMH,

After successful completion of the course,
students will be

1 characterises 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 describes biological, ecological, geographical,
practical and other features of each of the studied
systematic groups.

3 applies knowledge of plant systematics to
identify the most common species of Northern
Kazakhstan;

4 masters the skills of microscopy and
identification of microscopic objects;

5 operates with professional terms, concepts and
taxonomic categories, effectively apply them
when presenting training material,

6 identifies the place of each plant in the overall
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5-Kocion TePMUHJEPTE, YFBIMJIAP MEH
TaKCOHOMMSUIBIK KaTeropusIapra He, OJapAbl OKY
MaTepHuasblH Oepy Ke31Hae THIMI KOJTaHaIbl,
6-eCIMIIKTEp ONEMIHIH KaJIbl JKYHeCiHIEe op
OCIMIIKTIH OpHBIH KaJlai aHBIKTay KEPEKTIriH
oureni;

7-eCIMIIKTEp oJieMi Typalibl aKMapaTThl Tabasbl,
JKIKTEH 1, Tagaiasl KoHEe CHHTE3NENl KOHE OHBI
MPAKTUKaa KOJIaHAa/IbI;

8 - eciMaikTep oJEMiHIH OPTYpPJi TONTAPBIHBIH
KyHheciH Oaranay, OJapIblH apTHIKIIBUIBIKTaPhI
MEH KeMIIUTIKTEePiH Kepei.

3(PEKTUBHO TPUMEHATHUX TPHU T0/1a4e YICOHOTO
MaTepHana,

6 ompenensieT MeCTO KaKJ0ro pacTeHUs B OOIIen
CUCTEME PACTUTEIHLHOTO MUPA,

7 cucremMaru3upyer WHGOPMAIMIO O CHCTEMax

pacTUTEIBHOTO MHUpPAa M IIPUMEHsAET €€ Ha
[IPaKTHKE;
8 omeHWBaeT  CHCTEMBl  pa3HBIX  TPYIII

PACTUTCIIBHOTIO MHpPA, BUIAHUT HUX IJOCTOMHCTBA U
HEAOCTaTKH.

plant system

7 systematises information about plant systems
and apply it in practice;

8 evaluates the systems of different plant groups,
see their advantages and disadvantages.

Ipepexeuzummepi / Ilpepexeuzumot / Prerequisites

[{utonorus | Lluronorus | Cytology

Kypcmuiny kbickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary
borannmka —  eciMmik  omemiHiH  Tipminik | boranuka — Hayka o ku3HeHHbIX (opmax | Botany is the science of plant life forms, their
dbopmanapbl, onapablH KYPBUIBIMBI MEH TIpIIUIIK | paCTUTEbHOrO  Mupa, WX  crpoeHmd | | Structure and the laws of life processes.

MIPOLIECTEPIHIH 3aHIBUIBIKTAPbI TYPAJIbl FHLIBIM.
Kypc crynentrepai eciMIikTep oJEMiHIH alyaH
TYPAUNITIMEH,  O©CIMIIKTEpPAIH  JaMybl  MEH
KYPBUIBIMBIHBIH ~ HETI3T  3aHJIbUIBIKTApbIMEH,
OJIapJIbIH WIBIFY TEriMeH, eCIMAIKTEp MeH Oacka
Tipl OpraHuM3MJIep apachlHAarbl KaTbIHACTapMEH
TaHBICTBIPAJIbl, OJAPJBIH TIPLIUIIK €Ty OpTachIMEH
OaiimaHbICBIH ~ KepceTedl. OCIMIIK  aF3anapblH
3epTTeye TIKIPUOETIK JKYMBIC IKOCTapjaHFaH.
Crynentrep 60TaHUKANBIK OOBEKTUIEPAl Talaayra,
FBUIBIMU ~ Oara Oepyre koHe OOTaHMKAJBIK
OOBEKTINEP/IiH, KOFaMJaCTBIKTap IbIH namy
O6omkaMbl OoiibiHIIa Tikip Ounaipyre, Kazakcran
TaOUFaTBIHBIH OuoamyaHTYpIUTIriH cakray
Mocesenepi:  KarFmaWpl, mpobieManapbl, IIenry
KoJmapbl OOWBIHINA TMIKIp ajaMacyFa MYMKIHIIK
ayafpl.

3aKOHOMEPHOCTSIX KU3HEHHBIX MPOIECCOB.
Kypc 3HAaKOMHUT CTYAE€HTOB C MHOrooOpasuem

PACTUTCIIBHOTO Mmupa, OCHOBHBIMH
3aKOHOMCPHOCTIAMU Pa3BUTHA u CTPOCHUA
paCTeHHfI, ux MMPOUCXOKIACHUEM,

B3aMMOOTHOIIICHUSIMU M@Ky pACTCHUSIMH U
)IpyrI/IMI/I KNBBIMHA OpFaHI/ISMaMI/I, )IeMOHCTpI/IpyeT
UX CBS3U CO Cpenoil oOuTaHMs. 3aruiaHupOBaHa
ONMBITHUYECKass ~ pabora B WCCICIOBAHUU
pacTUTENIbHBIX OpraHu3MoB. CTYJICHTHI HMEIOT
BO3MOXHOCTH aHaJ'II/ISI/IpOBaTI) 6OTaHI/I‘-IeCKI/Ie
O0OBEKTHI, JIaBaTh HAYYHYIO OILICHKY M BBIPaXKaTh
CY)K)IGHI/ISI 110 HpOFHOSy pa3BI/ITI/I$I 6OTaHI/I‘-IeCKI/IX
00BEKTOB, COOOIIECTB, OOMEHUBATLCI MHEHUSIMU
10 BONpOCaM COXpaHEeHHs OMopazHOOOpasms
npupoasl KaszaxcraHa: cocTosiHMM, MpoOiieMax,
MYTSX PEIICHUSI.

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.
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Ilocmpexsusummepi / Ilocmpexeuszumot/ Postrequisites

duroxumug

‘ Puroxumus

| Phytochemistry

bazoapnama scemexuiici / Pykosooumenwv npozpammst/ Programme manager

KoxmyxameroBa Asn CyiaTaHoBHA,
ara OKBITYILBI, )KapaTbUIBICTAHY FHUIBIMAAPBIHBIH
MarucTpi

Bopoaynuna Oubra BukropoBHa,
KaHIUJaT OMOJIOTUYECKUX HaYK,
aCCOIMMPOBAHHBIN TIpodeccop

Borodulina Olga Viktorovna, Ph. D., associate
Professor

Muxonozus ycane nuxenonozus/Muxonozusn u auxenonocus/Mycology and Lichenology

Oky maxcamul / Yueonan yenv/ Purpose

CanplpayKyiaKrap MeH
AQHATOMHMSLIIBIK, KOHE MOP(OJIOTUSIIBIK KYPBUIBIMBIH,

oJIapJblH TaOUFraTTarbl TaApUXU KIHC MPAKTHUKAJIBIK

MaHBbI3bIH 3CPTTCY.

KbIHaJIapAbIH

N3yunth anaromMuueckoe u MOPEOIOTHUYECKOE
cTpoeHue  rpuOOB W  JHMIIAHHUKOB,  HX
HCTOPUYECKOE M TMPAKTUYECKOE 3HAYCHUE B
MIPUPOJIE.

The study of anatomical and morphological
structure of fungi and lichens, their historical and
practical importance in nature.

Oxbimy

Oistim
HOTHIKeJIepiHe

Kypersl  ¢oTTi  asgKTaraHHaH  KeMiH
aIymiblIap  KeJjeci  OKy
0oJ1a/1bI

1-temeHri rerepoTpodThl OpraHU3MIEpAIH HETI3r1
OMOJIOTUSIIBIK epeKIIeNiKTePiH, OJIapIbIH
9KOJIOTHSICBIH JKQHE OMOSPTYPIILIITiH Oliel;
2-caHbIpayKyJlaKTap MEH KbIHaJapabl
MPUHIUIITEPIH, HEri3rl TaKCOHOMUSUIBIK TOITap
MEH JKepTUTIKTI eKiAepAl Oineni;

3-MHUKOJIOTHSI MEH JIMXEHOJOTHSHBIH TEOPHSIIBIK
KOHE  NPAKTUKAJIBIK  MIHJCTTEpPIHE  KaTBICTHI
CaHBIpAyKYJIaKTap MEH KbIHAJapAbIH KYPBUIBICHI
Typaibl OUTIMII KOJIIaHa alafbl;

4-MUKPOCKOTTAy, CaHbIpAyKYJIaKTap MEH KbIHaJap

npenaparTapbiH JaibIHIAY JafbLIapbIH
MEHTEepreH;

S-KacinTik TEPMUHAEPI, MUKOJIOTHSUIBIK
KaTerOpHUsJapAbl ~ MEHIepreH,  OJapasl  OKY

MaTepuabiH Oepyie THIMII KOJIIaHAa b,

ue

Kyieney

After successful completion of the course,

Hamuceci / Pesynomamul o6yuenusn / Learning outcomes
ITocne  ycmemHoro  3aBeplieHMsi — Kypca
o0yyarommecsi OyayT

1 — 3HaeT OCHOBHBIE OUOIIOTUYECKHUE OCOOCHHOCTH
HU3IIUX  TETEePOTPO(HBIX  OPraHU3MOB,  UX
9KOJIOTHIO B OMopazHooOpasue;

2 — 3HACT NPUHIUIBLI CHCTEMAaTHKA TpHOOB U
JTUIIAMHUKOB,  OCHOBHBIE  TaKCOHOMHUYECAKHE
TPYIIBI U MECTHBIX MTPEICTABUTEIICH;

3 — yMeeT TONb30BaThCS 3HAHHEM O CTPOCHUU
rpu0OB W JIMIIAWHWKOB MPHUMEHHUTEIHHO K
TEOPETUYECKHUM U  MPAKTUYECKUM  3aJadyam
MUKOJIOTHH H JIMXECHOJIOTHH;

4 — BnajeeT HaBBIKAMH MHUKPOCKOIIMPOBAHMSI,
MIPUTOTOBJICHUS IperapaToB rpuOOB u
JIMIITANHUKOB;

5 — Bimanmeer NpodecCHOHATLHBIMU TEPMHUHAMH,
MOHATHSIMH ~ MUKOJIOTHUECKUMHU  KATETOPUSIMH,
3¢ PEeKTUBHO MPUMEHSET UX TPH MMOoJa4e YIeOHOTO
Matepuana;, 6 — yMeeT CpaBHUBaTh W

students will be

1-knows the main biological features of lower
heterotrophic organisms, their ecology and
biodiversity;

2-knows the principles of systematics of fungi and
lichens, the main taxonomic groups and local
representatives;

3-is able to use knowledge about the structure of
fungi and lichens in relation to the theoretical and
practical problems of Mycology and lichenology;
4-has the skills of microscopy, preparation of
preparations of fungi and lichens;

5-owns professional terms, concepts mycological
categories, effectively applies them when
submitting educational material;

6-is able to compare and analyze the cycles of
development and alternation of generations of
different classes of fungi and lichens;
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6 — caHpIpayKyJIaKTap MEH KbIHaJlap KJIACTapbIHbIH
JaMy LHUKJIIAPBIH CANIBICTBIPA JKOHE Tajail anajsl;

7-caHpIpayKyJIaKTap MeH KbIHAJIAP/1bI
KOJUICKIMsIay ~ JKOHe  MHUKpodoTorpadusiay,
KUHAIIFAaH ~ MaTepuayigaplbl  CyperTey  JKoHe

COMKECTeH/IPY JaFIbLIaphIH MEHT€PIeH;
8-MHUKOJIOTHST KOHE JIMXEHOJIOTHS FBIIBIMBIHBIH
Ka3ipri  JKalW-KyWiH JKOHE  OJIapABIH  Jamy
MEPCIIEKTUBAIAPBIH TaJal alajbl.

aHAJIM3UPOBATh IUKJIBI PA3BUTHS U YepeIOBaHUE
MOKOJICHUH  pa3HbIX  KIACcCOB  TIpuOOB W
JIMIITAMHUKOB;

7 — BIIajieeT HABBIKAMH KOJUICKIIMOHUPOBAHUS U
MukpodoTrorpadupoBanus rpuboB u

JWIIAHAKOB, 3apUCOBKM M  WACHTHU(HUKAINU
COOpaHHBIX MaTEpUAJIOB;
8 — ymeer aHanM3MpPOBATh COBPEMEHHOE

COCTOsIHUEC HAYK MHUKOJIOTMHU U JINXCHOJIOI'MHU U
TIICPCICKTUBLI UX PA3BUTHA.

7-has  the  skills of  collecting and
microphotography of fungi and lichens, sketches
and identification of collected materials;

8-is able to analyze the current state of the
Sciences of Mycology and lichenology and
prospects for their development.

Ipepexeuzummepi / Ilpepexeuzumot / Prerequisites

IuTonorus

‘ [Turonorus

[ Cytology

Kypcmuiy kbickawa mazmynst / Kpamrkoe cooepicanue kypca/ Course summary

MUKOIOTHS JKOHE JIMXCHOJIOTHSI CaHBIPAyKYJIaKTap
MEH KbIHAJap >KacyLIaJIbIK, OpraH >KOHE aF3albIK
JIEHren1e 3epTTeHIl. Muxonorus KOHE
JIMXEHOJIOTHSI TIOHI CaHBIPAyKYJIaK KJIETKACHIHbIH,
TUQTEPIiH, KEMIC JeHeNepiHIH KYpBUIbICHI MEH
KbI3METI, KO0l J>KoHe jayjacy epekKIIeniKTepi
00JIBITT TaObLIaIbI. byn KypcTa
CaHbIpayKYJIaKTapaslH 7 OejiMi XoHE KbIHAIap
Oe:iMi, oJlap/bIH KyHeneHyl, ONMOopTYpIILUIIrt KaHE
KEPruTiKTI eKUIAepl OKbIThIIanbl. byn Kypcera
CaHBIpAyKYJIaKTapAbIH opOip KJIAachIHIA JaMy
IUKJIBIHA ~ JKOHE  YPHAKTapAblH  aJIMacyblHA,
TaMakTaHy TYpJEpiHE JKOHE CHUMOMOTHKAJIBIK
KaTblHACTapFa epekie keHin Oemineni. ITon moHi
CaHBIPAyKYJIaKTap MEH KbIHAJIAPIBIH SKOJIOTHSICHI
’KOHE MPAKTUKAIBIK MaHbI3bl OOJIBIN TaObLIAIBI.

MUKONOTHST ¥ JMXEHOJOTHS H3y4aeT TPHOBI H
JUIIAHUKM ~ HAa  KIETOYHOM, OpPraHHOM H
OpPraHU3MEHHOM YPOBHSIX. [Ipenmerom
MHUKOJIOTHH U JIUXEHOJIOTUH SIBIISIETCSA CTPOEHUE U
(GyHKIIUU TPUOHOM KJIETKH, TM(OB, MIIOI0BBIX TEl,
0COOEHHOCTH PAa3MHOXKEHHUSI U CHOpOHOIIeHHs. B
9TOM KypCe U3y4aroTcsl 7 OT/IEJI0B TpHOOB U OT/IEN
JUIIAHUKOB, UX CUCTEMaTuKa, OMopa3sHooOpasue
u MecTHble npenctaBuTenu. Ocoboe BHUMaHHE B
JAHHOM Kypce YIensercs LHKIaM pa3BUTUSA U
YepeloBaHUI0 IOKOJIEHHMH B KaXXJOM KJacce
rpubOB, THUMAM MHUTaHUS M CHUMOHMOTHYECKUM
OTHOIIEHUAM. [IpenMeToM IUCHUIUIMHBI TakKxke
SBJIAETCS DKOJIOTUA M TPAKTUYECKOE 3HAUEHUE
rpruOOB U JUIIAHHUKOB.

Mycology and lichenology studies fungi and
lichens at the cellular, organ and organismic
levels. The subject of Mycology and lichenology
is the structure and functions of the fungal cell,
hyphae, fruit bodies, especially reproduction and
sporulation. This course examines the 7 divisions
of fungi and lichen division, their taxonomy,
biodiversity and local representatives. Special
attention in this course is paid to the cycles of
development and alternation of generations in
each class of mushrooms, types of nutrition and
symbiotic relationships. The subject of the
discipline is also the ecology and practical
importance of fungi and lichens.

ITocmpexeusummepi / [locmpexeusumet/ Postrequisites

duroxumug

‘ Duroxumus

| Phytochemistry

bazoaprama scemexwici / Pykoeooumenn npozpammel/ Programme manager

Bopoaynuna Osbra BukropoBHa,
0.F.K., KaybIMJACTBIPBUIFaH Ipodeccop

Bopoaynuna Oubra BukropoBHa,
KaHIuJaT OMOJIOTHYECKUX HayK,

Borodulina Olga Viktorovna, Ph. D., associate
Professor
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aCCOLMUPOBAHHBIHN Mpodeccop

XuMHUAIIBIK TeXHoJ0rus /XumMudeckas TexHosorus/Chemical Technology

Oky makcartbl / YuyeOHasi nejn/ Purpose

binim Gepy mporeciHe XUMHUSUIBIK TEXHOJIOTUSHBI
COTTI EHrI3y KOHE CTYAEHTTepAl. XHUMHSUIBIK
OHJIIpiC Heri3fepiHe THIMII OKBITY YIIIH KaKeTTi
MeJaroruKablK JaFAbUIap MEH OUTIM/I1 MEHTepy.

OBnaneHue MEJArOrMYECKUMMH  HaBBIKAMH U
3HAHUSIMH, HEOOXOIUMBIMH Ui YCICIIHOTO
BKJIFOUCHUST ~ XUMHUYECKOW  TEXHOJOTUH B
oOpasoBarenbHbI mporecc ©U AP HEKTUBHOTO
oOydeHHUsT CTYJISHTOB OCHOBAaM XUMHYECKHX
MIPOU3BOJICTB.

mastering the pedagogical skills and knowledge
necessary for the successful inclusion of chemical
technology in the educational process and
effectively teaching students the basics of chemical
production.

OxbITy HOTHIKeCl / Pe3yabTaThl 00ydyenus / Learning outcomes

Kyperbl  ¢oTTi  agKraraHHaH KeiliH  Oilim
aJyumbliap:

1-nerizri ipi TOHHAX bl OHJIIpICTEPIIH
TEXHUKAIBIK-XUMISUTBIK  KYpaMbIMEH MIiHACTTEPIi
11(S118%

2-MEKTEeITerl XUMHS KYPCBIHBIH Op TaKbIPHIOBIH
3epTTey  Ke3iHae — XUMUSJIBIK — OHAIpiCTepIiH
MBICAJIIAPbIH/IA XUMUSHBIH MIPAKTHKAITBIK
MaHBI3IbUTBIFBIH KOPCETY;

3-XUMHSITBIK OHJIIPICTEPAIH KJIACCUKAJIBIK

GH,Z[ipiCTepMCH, COHOal-aK €H 3aMaHayn KOrapbl

TEXHOJIOTUSUIBIK ~ OHJIpiCTepMeH  OalIaHBICHIH
KOepCeTy.
4-HETi3T1 TEeXHUKAIBIK-)KOHOMHUKAIIBIK €CenTeyep
KYprizy

S-XallpIK IIapyallbUIbIFbIHAA XUMHSUIBIK ©HAIpIC
OHIMJIEpiH Maligananyabl TYCIHY;

6-XUMUSUTBIK ~ OHJIPICTIH ~ Ka3ipri  JKarJalbIH,
COHJAN-aK TeorpausIbIK, TApUXU KOHE OIKETaHy
KOMITOHEHTTEPIH €CKEpe OTBIPHIN, cabaKTapIbIH
OKY MaTepHaJIapbIH J)Kacay.

IMocae  ycmemrHoro
o0yuaruuecs Oyayr:
1 — pemarp 3ama4l C TEXHUKO-XUMUYECKUM
COACPIKaHUEM OCHOBHBIX KPYITHOTOHHAXXHBIX
MIPOU3BOJICTB

2 — TpPaHCIUPOBATh IMPAKTHYECKYIO 3HAYUMOCTH
XUMHHM Ha TMPUMEpPaX XUMHUYECKUX IMPOU3BOJICTB
IIpru HU3y4YCHUU Kﬂ)KI[OfI TEMbI IIKOJBHOI'O Kypca
XUMHH,

3 — IIOKa3bIBAaTh B3aHUMOCBA3b XHUMHUYCCKUX
MIPOU3BOJICTB C KJIACCUYECKUMHM MPOU3BOJICTBAMH,
a TaKXE C CcCaMbiIMU COBPEMECHHBIMH BBICOKO
TE€XHOJOTHYHBIMH.

3aBeplIeHHs  Kypca

4 — MPOU3BOAUTH 0a30BEBIE TEXHUKO-
SKOHOMUYECKHUE PACUEThI

5 - TIOHWMAaTh WCTOJB30BAaHUE IMPOJIYKTOB
XUMHUYECKOTO  TMPOM3BOJCTBA B  HApOAHOM
XO3SMCTBE;

6 — cocTaBiATh yuyeOHbIE MaTepUallbl 3aHATUN C
y4ETOM COBPEMEHHOTO COCTOSIHUSI XHMHYECKOTO
NPOU3BOJCTBA, a TaKkke reorpapuueckoro,

After successful
students will be:

1 - solve problems with technical and chemical
content of the main large-capacity productions

2 - translate the practical significance of chemistry
using examples of chemical industries in the study
of each topic of the school course of chemistry;

3 - show the interrelation of chemical productions
with classical productions as well as with the most
modern high-tech ones.
4 - perform basic
calculations

5 - understand the use of chemical production
products in the national economy;

6 - to compose educational materials of classes
taking into account the current state of chemical
production, as well as geographical, historical and
local history components.

7 - explain the essence of basic technological and
chemical production processes and the principle of
operation of wvarious types of technological

completion of the course,

technical and economic
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7-Heri3ri  TEXHOJIOTUSUIBIK  JKOHE  XAMMUSIIBIK
OHJIIPICTIK MIPOLIECTEPIIH MOHIH J)KOHE
TEXHOJIOTUSIIBIK anmapaTTapbIH apTypii

TYPJIEPIHIH XYMBIC IPUHIUITIH TYCIHAIPY.
8-eHIiPICTIH XUMUSITBIK-TEXHOJIOTHSIIBIK
Heri3epine 6aca Ha3zap ayaapa OTHIPHIII,
KOpIIIaraH OpTaHbl KOPFay/IbIH, COHJIAM-aK
IIMKI3aTThI, SHEPTUSHBI, CYIbI YTHIM/IBI
naiananyblH FBUIBIMU HETi3JIepiH
TPaHCIALUSIIAY.

HCTOPUYECKOT0 U KPACBEIYECKOIO KOMIIOHEHTOB.
7 —  OOBICHATH  CYIIHOCTh  OCHOBHBIX
TEXHOJIOTHYECKUX u XUMHUYECKUX
MPOU3BOACTBEHHBIX  NPOLIECCOB W  IMPUHIUI
paboThl  pa3IMYHBIX THUIOB TEXHOJIOTUYECKUX
anmaparos.

8 — TpaHCIMpOBaTH HAaydHBIE OCHOBBI OXPaHBI
OKpY)Kafollel Ccpelpl, a TakkKe paluOHAIBHOTO
UCIIOJIb30BAHUS CHIPBS, SHEPTUHU, BOABI C YIIOPOM
Ha XUMHKO-TCXHOJIOTMYCCKUEC OCHOBBHI
IPOM3BOICTBA.

apparatuses.

8 - translate the scientific basis of environmental
protection, as well as the rational use of raw
materials, energy, water, with emphasis on the
chemical-technological basis of production

IlpepexBusurrepi / [IpepexBusursl / Prerequisites

JKanoer xumus

| O6mas xumus ‘

General Chemistry

KypcTsin KpicKama ma3myHbl / KpaTkoe conep:kanue kypca/ Course summary

XUMHSJIBIK ~ JKOHE
TypaJIbl TYCIHIK.

MEXaHUKAJIBIK  TEXHOJIOTUS

TexXHOIOTHUSITBIK JKOHE
TEXHUKAJIBIK-9KOHOMHKAIIBIK KOPCeTKIIITEP.
MaHpI36l  TEXHOJOTHSUIBIK ~ YFBIMJAD  MEH
aHbIKTamanap. TaOuru Kopiap. XuMmus eHepKocioi
OHIMJIEPIH OHJIIpY TocUIepl, 6HAeY oAaicTepi,
naiiianany canagapsl.

[loHaTHe 0 XUMHYECKOW HM MEXaHHUYECKOU
TEXHOJIOTUU. TexHonornueckue n TECXHUKO-
SKOHOMHYECKHE MOKa3aTelu. Baxwueitmue
TEXHOJIOTUYCCKHUEC IIOHATUA u OIPCACIICHUS.
[Ipupoansie 3anacel. CriocoObl JOOBIUM, METOIBI
nepepaboTKH, obnactu HCIIOJTH30BaHUS
MPOIYKIIMHH XUMHUYECKON MTPOMBIIIUIEHHOCTH.

The concept of chemical and mechanical
technology. Technological and technical and
economic indicators. The most important
technological concepts and definitions. Natural
reserves. Methods of extraction, processing
methods, areas of use of chemical industry
products.

IMocrpexBusutrepi / [locTpekBusurkl/ Postrequisites

OusMKaNbIK XUMUs, AHATU3/IIH (QU3NKa-XUMHUSIIBIK
onicrepi

duznueckas Duznko-xuMuUecKue

METOJBI aHATN3a

XUMMS,

Physical chemistry, and Chemical

Methods of Analysis

Physical

Barnapaama skerekuici / PykoBoauTesb nporpammsel/ Programme manager
Tayakenon HIbinFbIC Avigaprasuyasl, | 'ydenko Makcum AnapeeBud, maructp xumuu | Gubenko Maxim Andreevich, Senior Lecturer,
Mearoruka  FhUIBIMJIAPBIHBIH —~ MAarucTpi, ©Hep. Master of Chemistry
MYyFajIim
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Xumuanvlx onoipicmin Ixono2uacel /IKkonocusn xumuueckozo npouszeoocmea/Ecology of Chemical Production

OKy maxcamut / Yueonaa yenv/ Purpose

Kopiaran oprara tepic oacepi a3aiTy xoHe XUMUS

OHEPKACIOIHAE  DKOJOTHUSIBIK  TYPAKTBUIBIKTHI
Kollay OOWBIHIIA KY3BIPETTEPAl KAaJIbBINTACTHIPY
MakcaTbiHla  XUMISUIBIK  KOCIMOPBIHAAP.IBIH

OPHBIKTBI JKOHE DKOJIOTHSUIBIK KAyilCi3 >KYMBIC
iCTey KaruaaTTapblH 3epaeiey.

N3yuuth TIPUHIIUIIBI YCTOMYUBOIO

n

HKOJIOTUYECKH 0e30MacHoro (yHKIMOHHPOBAHUS

XHUMHUYCCKUX Ip eI[HpI/IHTI/Iﬁ C

LIETBIO

(hopMUpOBaHHST KOMIIETEHIIUH IO MHUHUMHU3AIHUN

HEraTuBHOI'O

cpely M HOAJEP)KaHUIO

BO3JCHCTBUSI HA OKPYKAIOIIYIO
JKOJIOTUUECKOU

YCTOﬁQHBOCTH B XUMHYECKOU IIPOMBIINIJICHHOCTH.

Study the principles of sustainable and
environmentally safe operation of chemical
enterprises in order to develop competencies to
minimize negative impacts on the environment and
maintain  environmental sustainability in the
chemical industry.

Oxbtmy

Hamuceci / Pezynomamul o6yuenusn / Learning outcomes

Kyperbl  ¢oTTi  agKTraraHHaH KeiliH  Oilim
aJIymbLiap

1. TyciHaipy XUMHSUIBIK OHAIPICTEP SKOJOTHSFa
Kajaii ocep eTedl JKOHE KaHIail TmporecTtep
JACTaHYAbIH HET13T1 Ke31 O0JIbIN TaObLIaIbI.

2. XUMUATBIK OHAIPICTEP/IIH JacTaHyblH Oakbliay

MeH OaKblIayblH 3aMaHayH JIICTEPiH KOJIaHy.

3. Kopmaran oprara ocepil a3alTy iapajapblH
o3ipiey: OHIIPICTIH JKOXKYHere Tepic ocepiH
azaiiTy IIapajapblH  3IpJiey  JKOHE  YCBIHY
MYMKIH/IIT1.

4. AFpIHABI CyJTap MEH IIBIFAPBIHBUIAPIBI TA3aPTY
TEXHOJIOTUSUTAPBIH KONJaHYy aFbIHIBl CyJap MEH
ayaHbl XUMUSUIBIK JIaCTaHYJaH Ta3apTy YIIiH
3aMaHayH TeXHOJOTHUsIapAbl KOJIJaHy MYMKIHIIT1.
5. DOKOJNOTHSIBIK CTaHIAPTTApPAbIH  CaKTATYbIH
KamMTaMachI3 eTy: OH/IIpiC poreciHae
SKOJIOTHSUTBIK  HOpMajlap MEH CTaHJapTTapiblH
CaKTalIyblH Oakpliay >KOHE KaMTaMachl3 €Ty
JaFIbIIAPBIH IAMBITY.

6. JXKaHa TexHONOTHUSIIAPAbI EHTI3YIIH KOpIIaraH
opTara ocepiH Oaranay oHE OJIApABIH BIKTHMAI
canaapbiH Ooikay.

7. XUMHUSHBI OKBITY YIIH XHUMHSUIBIK OHAIPIC

IMocae  ycmemrHoro
o0yyarommecsi OyayT

3aBeplIeHHUsI

Kypca

1. OOBICHATL KaK XHUMHYECKHE IIpOU3BOJACTBA
BJIMAIOT Ha OSKOJIOTMIO MW KAaKHC IIPOLCCChI

SIBJISIFOTCS OCHOBHBIMU MCTOYHUKAMU
3arpsI3HCHU M.

2. IlpuMeHsTh COBpEMEHHBIE METO/IbI KOHTPOJIS U
MOHHTOpPHHTa 3anH3H€HHﬁ XUMHNYECKUX
MIPOU3BO/ICTB.

3. PazpabarbiBaTh  Mepbl 0  CHHYKEHHIO
BO3/EHUCTBUS Ha OKPY’KaIOIIYIO cpeny:

CrniocoOHOCTh pa3pabaTbiBaTh U MpeiaraTb Mephbl

o  YMCHBIICHHUIO HCETATUBHOI'O
IIPOU3BOJCTBA HA DOKOCHUCTEMY.

BO3JENCTBUA

4, HpI/IMCHHTB TCXHOJIOTHH OYMUCTKH CTOYHBIX BOJ
n BI)I6pOCOB VMenune uCIoiIb30BaTh COBPCMCHHBIC
TCXHOJIOTUHU IJId OYUCTKHU CTOYHBIX BOA U BO3AyXa

OT XUMHWYECKHUX 33Fp$[3H€HPII>i .

5. OOecrieyuBath COOMIOAEHUE DKOJIOTMYECKUX

CTaHIapTOB:

Pa3BuTHe HaBBIKOB KOHTPOJIA U

obecriedyeHus COOMO/IEHUSI YKOJIOTHUECKUX HOPM

Y CTaHJIapTOB B MPOIIECCe MPOU3BOICTBA.

6. OneHuBaTh BO3JEHCTBUE BHEAPEHUS HOBBIX

TEXHOJOTMIl Ha  OKPYXKAIOIIYI0  Cpeny

)51

After successful
students will be

1 Explain how chemical industries affect the
environment and what processes are major sources
of pollution.

2. Apply modern methods of controlling and
monitoring chemical plant pollution.

3. Develop mitigation measures: Be able to develop
and propose measures to reduce the negative impact
of production on the ecosystem.

4. Apply wastewater and emission treatment
technologies Skill to use modern technologies to

completion of the course,

treat wastewater and air from chemical
contaminants.
5. Ensure compliance with environmental

standards: Develop skills to monitor and enforce
compliance with environmental norms and
standards in the production process.

6. Evaluate the environmental impact of the
introduction of new technologies and predict their
possible consequences.

7. Apply knowledge of methods and techniques to
utilize resources efficiently and reduce waste in the
chemical production process to teach chemistry

38




MpOIIeCiHAC pecypcTapabl THIMII TNaiaalaHyFa
KOHE KaJIBIKTapAbl a3aiiTyra OarbITTaIFaH 9JIiCTep
MEH TEXHOJIOTHSUIIAP Typajbl OLTIMII KOIIaHY

8. OKy MarepualiapbIH NalbIHIAY KE31HEe
OHJIIPICTET1 OPHBIKTHI 1AMy KaFuaTTapblH
KOJIJIaHy

MPEACKAa3bIBaTh X BO3MOKHBIE IIOCIEICTBUA.

7. IlpuMeHsATh 3HAHUS METOJOB M TEXHOJIOTHH,
HarnpaBJIEHHbIX Ha 3()()EKTUBHOE HCIIOIb30BAHUE
pPeCypcoB M COKpallleHHE OTXOZOB B IIPOLECCE
XUMHUYECKOIO IPOU3BOACTBA ISl MPENOJaBaHUS
XUMUU

8. IlpumeHATp TIPU TOJATOTOBKE  y4EOHBIX
MaTepuaioB MPUHIUIBI YCTOMYHUBOTO Pa3BUTHS B
MIPOU3BOJICTBE

8. Apply the principles of sustainable development
in manufacturing to the preparation of teaching
materials

Ilpepexeusummepi / Ilpepexeusumot / Prerequisites

BeiopranmkanbiK XMMUSHBIH TCOPHUSIIBIK HET13/1epi

‘ TeOpeTI/I‘leCKI/Ie OCHOBBI HeOpFaHquCKOﬁ XUMHNHN ‘

Theoretical Bases of Inorganic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

"X UMUSIIBIK eHIpiC 3KOJIOTHSCHI KYpCBI
XUMUSUIBIK ~ OHAIPICTEpPAiH  KOpIIaFaH  oOpTara
ocepiHiy HErisri acmeKTuIepiH KaMTHUIBI.

Crynentrep nactaHylbl Oakbuiay >XoHE OakpLiay
NPUHIUITEPIH 3epTTEeH/I1, OHIIPICTIK MPOLECTEPIIH
IKOXKYHere ocepin Tangaiael. CoHmaii-aK, aFbIH]IbI
Cylap MEH IUbIFapbIHABIIAPABI  Ta3apTyIblH
3aMaHayd  OJICTepl  KAMTBUIFaH,  OHAIPICTIH
HKOJIOTHSUIBIK 9CEpiH a3aiiTy 1apanapsl 93ipaeHyae
KOHE XMMHUSI OHEPKICIOIH/IET1 OPHBIKTHI J1aMy JKOHE
pecypcTrapasl YHEMJIEY IPUHLIUNTEP]
KapacThIPBITY/IA. Kypc 9KOJIOTUSUTBIK
CTaHJapTTap/bl Oaranay >kKoHE cakTay JaFbUIapbiH
KaJIBIITACTBIPYFa, COHJIaif-aK XUMHSITBIK
eHJIipicTeri mpobaeManbIK ailMaKTap/ibl aHbIKTayFa
KOHE JKOIOFa OarbITTaJFaH.

Kypc "Okomoruss xumuueckoro mnpousBoicTsa'
OXBAaTbIBAET  OCHOBHBIC  ACIEKTHI  BIIMSHHSA
XUMHUYECKUX TPOU3BOJCTB HA OKPYKAIOIIYIO
cpeny. CTyIeHTBl M3Yy4arOT MPUHIMIBI KOHTPOJIS
U MOHHUTOPUHIA 3arpsi3HEHHUM, aHAIU3UPYIOT
BO3JICMCTBUE TPOU3BOJACTBEHHBIX IPOIIECCOB HA
sKkocucteMy. Takxke OCBEIIAIOTCS COBPEMEHHBIE
METOAbl OYMCTKH CTOYHBIX BOJ U BBIOPOCOB,
pazpabaTbIBaroTCs MepBI o CHMIKEHUIO
9KOJIOTUYECKOTO BO3JIEUCTBHS TMPOU3BOJICTBA, M
paccMaTpuBalOTCS  NPUHLMNBL  YCTONYMBOTO
Pa3BUTHUS U PECypCOCOEPEKEHUS] B XUMHUUYECKOM
MPOMBILIJIEHHOCTH. Kypc HarpaBJieH Ha
(hopMupOBaHNE HABBIKOB OIEHKH U 00ECTIeUeHUs
COONIOACHHSI  OKOJOTHYECKHX CTaHAapTOB, a
TaK)K€ BBISBIICHUS W YCTPAaHEHUS TMPOOJIIEMHBIX
30H B XUMHUYECKOM MPOU3BO/ICTBE.

The course "Ecology of Chemical Production™
covers the main aspects of the impact of chemical
production on the environment. Students study the
principles of pollution control and monitoring,
analyze the impact of production processes on the
ecosystem. Modern methods of wastewater and
emissions treatment are also covered, measures to
reduce the environmental impact of production are
developed, and the principles of sustainable
development and resource conservation in the
chemical industry are considered. The course aims
to develop skills in assessing and enforcing
environmental standards, as well as identifying and
addressing problem areas in chemical production.

ITocmpexeusummepi / [locmpexeusumet/ Postrequisites

Ou3uKanbIK XUMUsI, AHATU3IIH (U3UKA-XUMHSUIBIK
omicTepi

duznueckas Duznko-xuMnUecKue

METOJbI aHAJIN3a

XUMMS,

Physical chemistry, and Chemical

Methods of Analysis

Physical

bazoapnama scemexuici / Pykosooumens npozpammsr/ Programme manager
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Tayakenon HIbIHFBIC Animaprasuyisl, | 'ydenko Makcum AnapeeBud, maructp xumuu | Gubenko Maxim Andreevich, Senior Lecturer,
Nearoruka FhUIBIMAAPBIHBIH ~ MAarucTpi, ©Hep. Master of Chemistry
MYFaJliM
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3 3 Kypc CTyAeHTTepiHe apHAJIFAH 3JIeKTUBTIK NoHAep / DIeKTUBHbIE TUCHUILUIMHBI 115 cTyAeHToB 3 Kypca/ Elective subjects for 3st year

students
OpranukaiasiK xumusi/Oprannyeckasi xumusi/Organic Chemistry
OKy makcamul / Yueonas yenwv/ Purpose
CryaeHTTEpAe OpraHMKaablK MoJjeKyianapasiH | DopMupoBaHHe y CTyACHTOB 3HaHui 0 cTpyktype | The formation of students ' knowledge about the
KYPBUIBIMBI (XMMHSUIBIK, JJICKTPOH/IbI, KEHICTIKTIK), | OPraHMYECKUX MOJICKYJT (xumuyeckux, | structure of organic molecules  (chemical,
OPTYPJII  peaKiusiap TYpJIEpiHIH  HETri3ri | 2JEKTPOHHBIX, IPOCTPAHCTBEHHBIX), OCHOBHBIX | electronic, spatial), the basic laws and mechanisms
3aHIBUIBIKTApPl ~ MEH  JKYpy  MEXaHHM3MJIEpi, | 3aKOHOMEPHOCTIX M MexaHu3Mmax mnpotekanus | Of various types of reactions, ways to obtain the

KOCBUIBICTAP/IbIH HETI3T1 KJIacTapblH ally TocUIaepi,
COHJali-aK OCHI TIOHJI OTy Ke3iHIe O3KOJOTHS,

Pa3JIMIHBIX BUJI0B peaKuHﬁ, crocobax MMOJIYYCHHUA

OCHOBHBIX KJIaCCOB COGHHHCHHﬁ,

a TaKXxE O

main classes of compounds, as well as the problems
of Ecology, nature protection and rational use of

TaOUFAaTThl KOpPFAy »JKOHE TaOWFATThl YTHIMIBI | poOiieMax SKOJOTMH, OXpaHbl mpupoasl u | hature during the passage of this discipline.
naiinanany Mocenenepi TypaJIbl OUTiM | pallMOHATBHOTO  TPUPOJIONOIB30BAHUS  TPHU
KaJIBINTACTBIPY. MPOXOKICHUN JTAHHOM JUCIUITIMHBIL.

Oxbimy naomuceci / Pesynomamul ooyuenusn / Learning outcomes
Kypcrbl  carri  askrarannad keitin  Oitim | Ilocie  ycmemHoro — 3aBepmienusi  kypcea | On successful completion of the course, students
alymblIap Kejeci OKYy HOTHiKeliepiHe ue | o0yuyaromuecs OyayT will
6omaabl 1-knaccudunuposath oprannyeckue emectsa o | 1-Classify organic substances according to their
1-opraHuKabIK 3aTTap/Ibl KYPBUIBIMBI, | UX CTpOCHHI0, (YHKIMOHAIBHBIM rpymmam u | structure, functional groups and properties.
(GYHKIMOHANIBIK ~ TONTAphl  OHE  KACHUETTEpl | CBOWCTBAM. 2-understand the theory of the structure of organic
OOMBIHIIIA KIKTETI. 2-IOHMMaTh TEOPHIO CTPOCHHUS OpraHudyeckux | compounds — mastering the electronic and spatial
2-OpraHUKaJbIK KOCBLIBICTap/IbIH KYPBUIBIC | COSIMHEHUI — ocBoeHHWe dnekTpoHHoro U | structure of molecules, resonance and mesomeric
TEOPUSACHIH TYCIHY-MOJIEKYJIaJIap/blH 3JIEKTPOH]IbI | IPOCTPAHCTBEHHOTO CTPOCHUS MmoJekyn, | theories.
’KOHE KEeHICTIKTIK KYPBUIBIMBIH, PE30HAHCTHIK KOHE | PE30HAHCHOM U ME30MEpHOI TeopHil. 3-predict the chemical properties of organic
ME30MEPITiK TEOPUSLIAP.IbI UTEPEIi. 3-TIIPOrHO3UPOBATH XHUMHYECKUE cBoiicTBa | compounds based on their structure.
3-OpraHUKaNIbIK KOCBUIBICTAP IbIH XUMHUSJIBIK | OPTAaHMYECKMX COeIMMHeHMH Ha ocHoBe wux | 4-know the basic methods of synthesis of organic
KaCHETTEPiH  ONapJAbIH  KYPBUIBIMBIHA  Kapail | CTPYKTYpBHI. substances, including reaction mechanisms.
OOJDKaliIbI. 4-3HaTh OCHOBHEIE METOIBI cuntesa | 5-be able to use NMR, IR spectroscopy, and mass
4-peakiyisi ~ MEXaHU3MJIEpIH  KOoca  allFaHja, | OpraHWYeCKUX BEIISCTB, BKIIIOYas MeXaHU3MbI | Spectrometry methods to establish the structure of
OpraHUKalbIK 3aTTapjbl CHHTE3JEYAIH HEri3ri | peaKiHil. substances.
onicTepin Oiei. 5-ymets wucnoin3oBath Metonsl SAMP, HK- | 6-be able to find and analyze information about new
5-3aTTapaplH KYpBUIBIMBIH aHbIKTay yiniH SIMP, | cekTpockommu, — Macc-cmekTpomerpuu s | organic  compounds and methods of their

HK-cniekTpockonus, MacC-CIEKTPOMETPHS

YCTaHOBJIEHHSI CTPYKTYPBI BEIIECTB.

preparation.
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OMICTEpiH KoJIIaHa Oinemi.

6-KaHa OpraHUKAIBIK KOCBUIBICTAP KOHE OJIAPIbI
ally QNICTepl Typaybl aKMapaTThl TaybIIl, TaJIai
oimei.

7-3epTXxaHana OpTaHUKAJIBIK peaKiusIapabl
KYPrizy Ke3iHje KayincizIik epexenepin oiy.
8-Onoxumusi, dapmareBTUKa, MaTepUalITaHy JKOHE
OHEPKOCINTErl  OPTaHMKAIBIK  KOCBUIBICTAPIBIH
POJIiH TYCIHEe/I].

6-ymeTh HaXOo/UTh u aHAJIM3UPOBATh
uH(pOpMaIIHIO 0 HOBBIX OpraHUYeCKUX
COEAMHEHUSX U METOJIaX UX MOJyYEeHHUS.

7-3HaTh TIpaBWJIA TEXHUKU OE€30I1aCHOCTH IIpU
IIPOBEICHUHI OpraHUYEeCKUX peaxuui B
naboparopuu.

8-IOHUMaTh POJIb OPraHUYECKUX COEIUHEHUH B
Oouoxumum, (papmaneBTUKE, MAaTEPHATIOBEICHUH U
IIPOMBIIIJICHHOCTH.

7-know the safety rules when conducting organic
reactions in the laboratory.

8-Understand the role of organic compounds in
biochemistry, pharmaceuticals, materials science,
and industry.

Ilpepexeusummepi / Ilpepexeusumot / Prerequisites

[leproaTHIK KYyiie AIeMEHTTEpl XUMUSICHI

‘ XHUMHS 3JIEMEHTOB HepHOHquCKOﬁ CHUCTCMbI

| Chemistry of Elements of the Periodic System

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

IIon oxpITYy omicTemeciHe Oaca Hazap ayaapa
OTBIPHIII, OpTaHUKAIBIK KOCBUIBICTAP IBIH
KYPBUIBIMBIH, ~ KAaCHETTEpPIH JOHE  TYpJIEHYIH
3eprreiinl. Kypc Herisri yreiMaapael  (KIKTeY,
HOMEHKJIaTypa, CTEPEOXUMHUS, peakuus
MeXaHM3MEpl) KOHE OJIap/blH MEKTEeN KypChIHIa
MPAKTUKAJIBIK KOJAAHBUTYbIH KaMTHbl. bomamak

MyFalliMJIepre  OKyIIbUIapFa  OUTIMII  THIMII
KETKizyTe KOMEKTECEeTIH omicTeMeniK
acmekTiuiepre, HKCTIEPUMEHTTIK
JI€MOHCTpalUsIIapFa KOHE MIOHAPAITBIK

OailylaHbICTapFa epeKIe Ha3ap ayaapbliabl.

[[I/ICL[I/IHJ'II/IHa HN3y4acT CTpPOCHUC, CBOMCTBA H

IIPEBpAIICHUS] OPraHUYECKUX COCIMHEHHM C
aKLIEHTOM Ha METOAMKY IpenonasaHus. Kypc
OXBaTBIBAECT (byH1aMeHTalbHbIE ITOHATHUSA

(knmaccudukanys, HOMEHKJIATypa, CTEPEOXUMMS,
MEXaHM3Mbl peaklMi) U HX M[PaKTUYECKOe
IpUMEHEHHe B IIKOJIBHOM Kypce. Ocoboe
BHUMAaHUE YJIEISAETCd METOAMYECKHUM acIeKTaM,
JKCIIEPUMEHTAIIHBIM JIEMOHCTpALUAM u
MEXIPEIMETHBIM CBA35IM, TMOMOTras OyIyliuMm
neparoraM 3¢ (EeKTUBHO TIepelaBaTh 3HAHUSA
YUECHHUKAM.

The discipline studies the structure, properties and
transformations of organic compounds with an
emphasis on teaching methods. The course covers
fundamental concepts (classification, nomenclature,
stereochemistry, reaction mechanisms) and their
practical application in the school course. Special
attention is paid to methodological aspects,
experimental demonstrations and interdisciplinary
connections, helping future teachers to effectively
transfer knowledge to students.

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

Taram eHiMIepiHIH aHaN31, TaraM XUMUSICHI,
buoxumus

AHanu3 nunieBbIX NpoAyKToB, llumesas xumus,
buoxumus

Food Analysis, Food Chemistry, Biochemistry

bazoapnama

scemexuiici / Pykosooumens npozpammo/ Programme manager

JMapubaeBa CeBapa AHBapKbI3bl,
’KapaTbUIBICTaHy FHUIBIMBI MarCTPi, OKBITYIIBI

JdapubaeBa CeBapa AHBapKbI3bl, MarNCTP
€CTECTBEHHBIX HayK, IPEN0IaBaTENb

Daribayeva Sevara Anvarkyzy, master of natural
science, a teacher
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Dumoxumus/Pumoxumus/Phytochemistry

OKy makcamuwt / Yueonan yenwv/ Purpose

duroxumus caJlachbIH/1a Kymeni Oimim | Jlate cTyneHTaM CBeJcHHMS O TeopeTmyeckux | 10 provide students with the theoretical
KaJIBIITACTRIPY, OKY YPAICIH 3aMaHayHd TajamnTapra | OCHOBax COBPEMEHHBIX metozoB | background of modern phytochemical analysis
colikec JeHreiie yibIMaacTeipa OLTyre MIHIETTI. | UTOXMMUYECKOro aHanm3a M mnoaroroButh ux | methods and to prepare them for independent
®dUTO-OpraHUKaablK  XHMHUSHBIH TEOPHSUTBIK | 1T CaMOCTOSATEIbHOH paboTel B obmactu | Work in the field of phytochemistry.
KYpPCBIHAH TOMEHJIET] CUIATTapbIH OlIyre MiHIETTI | GUTOXUMHHA

Okbimy namuoceci / Pezynomamut 00yuenun / Learning outcomes
Kyperbl  corTi  asikraranHaH keiiin  Oimim | [Toccie  ycmemHoro  3aBepmienmsi  Kypca | On  successful completion of the course,
aJymbLIap KejieCi OKY HOTHIKeJepiHe wue | ofydaomuecs OyayT students will
001211 1 um3yuaer Teopermueckue ocHOBbI (uroxumuu | 1 studies the theoretical foundations of

1 XUMHSHBIH MEKTeN KypChl Ma3MYHBIHBIH
OKOJIOTUSIMEH, (apMaKOJIOTHUSMEH, MEAUIMHAMEH
OaiiIaHBICHIH JKY3€Te achlpy YIIIH (PUTOXUMHSIHBIH
TEOPUSUIBIK HET137IePIH MEHTePEi;

2 KYHJIENIKTI eMiplie XKOHE KociOM KbI3MeTTe
(DUTOXUMUSITBIK ouTiM MeH MPAKTUKAJIBIK
JaFpLIap el KOJIIaHy KaOineTTi;

3 moHAIK camana koHe OuriM Oepy cajachlHIa
3epTTey MIHJETTEPIH KOO JKOHE MIelry YIIiH
TEOPHUSIIBIK JKoHE MPaKTUKAIIBIK outiMal
naigananyra KaOilerTi ;

4 (pUTOXMMHSIAFEI 3aTTapAbIH HOMEHKJIATYPaChIH,
OpPTaHMKANBIK  3aTTapJblH OKIKTENYiH, OCIMJIK
ar3acblHBIH OMOXMMMSUIBIK TMPOLECTEPIHIH HETI3T1
MeXaHU3MJIEPiH YCBIHY ’KOHE KOJIJaHy;

5 ¢uToxumus 3arTapblH 06y KoHE 3epTTey YILIH
3epTXaHaNBIK ONepalusuIapAbl Kyprizy (aimay,
xpomatorpadus; camaiabl  3JEMEHTTIK  Tajujay
KYPrizy ’KoHE OHBI €peKIle peakluusIap HerisiHae
(GYHKOIMOHAIABIK  TON  KYpaMblHIA  aHBIKTAY)
HKCHEPUMEHTTEPIH HOTHKEIEPiH TYCIHIIPY.

JUIS pealu3aliil CBS3H COACPMAHHS HIKOJIBLHOTO
Kypca XHMHUU C DJKOJIOTHEH, (hapMaKoJorueH,
MEIHUITTHOM;

2 cnocoOeH NPUMEHATh (PUTOXMMHUYECKUE 3HAHUS
Y TIPaKTUYECKHE HABBIKM B MOBCEIHEBHON KH3HU
U IPOECCUOHAIIBHON e TEIHLHOCTH;

3 cmocobeH HCMoNib30BaTh TEOPETUYECKUE U
MpaKTHYeCKHEe 3HAHUS Ui TIOCTAaHOBKH U
pereHus HCCIIeIOBATENbCKUX 3a/a4y B
MpeIMETHOM 00J1acTH U 00J1aCTH 00pa30BaHuUs;

4 mpencTaBieHHE U MPUMEHEHHE HOMEHKIIATYPHI
BEIMIECTB B  (PUTOXUMHH,  KIacCH(DHUKAIIUN
OpPraHUYECKUX BEIIECTB, OCHOBHBIX MEXaHH3MOB
OMOXMMHYECKHX  IPOIECCOB  PACTUTEIHHOTO
OpraHu3Ma;

5 nmnpoBeneHue JabOPATOPHBIX OINEpanuii 1o
BBIICTICHUIO M HWCCIEIOBAHUIO (PUTOXMMHUYECKUX
BEIIECTB (meperoHka, Xpomarorpadus;
MIpoOBe/IeHUE Ka4eCTBEHHOT'O AJIEMEHTHOTO
aHaliu3a MW €ro OIpeleleHHe B  COCTaBe
(YHKITMOHATTLHOM TPYIIIBI Ha OCHOBE
cnenuduUeckux  peaknuii) — WHTEPHpETaIys

photochemistry for the implementation of the
connection of the content of the school chemistry
course with ecology, pharmacology, medicine;

2 is able to apply phytochemical knowledge and
practical skills in daily life and professional
activities;

3 is able to use theoretical and practical
knowledge to formulate and solve research
problems in the subject area and in the field of
education;

4 presentation and application of the nomenclature
of substances in phytochemistry, classification of
organic  substances, basic mechanisms of
biochemical processes of the plant organism;

5 carrying out laboratory operations for the
isolation and investigation of phytochemicals
(distillation, chromatography; qualitative
elemental analysis and its determination as part of
a functional group based on specific reactions)
interpretation of experimental results.

43




‘ PE3YIBTATOB SKCIICPUMCHTOB.

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Beliopranukanblk XUMUSHBIH TEOPHUSUIBIK HETi3/epi,
OcimaikTany, MUKOJIOTHS KOHE TUXCHOIOTHSI

TeopeTnyeckre OCHOBbI HEOPTraHMYECKONW XHUMUH,
borannka, MUKOJIOTHS U TUXEHOJIOTHS

Theoretical Bases of Inorganic Chemistry, Botany,
Mycology and Lichenology

Kypcmuiy kvickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

ITon ecimuikTepaeri TaOWFU  KOCBUIBICTAPIBIH
XAMUSIIBIK KYpaMbIH, KAaCHUETTEePiH JKOHE
Oouonorusblk  Oencenainirin - 3eprreiai.  Kypce
OMOJIOTHSUTBIK ~ OeNceHai  3aTTapAblH — HETi3ri
TONTAPBIH (anmkamomaTap, ¢daBoHOHMATAD,
TepHeHouATap, (PeHONIBIK KOChUIbICTAp KoHE T.0.),
OJIapABbIH OCIMJIK TIPIIUITIHACTI POJIH JKOHE
MeAuIMHANa, (apMamusga KOHE IKOJIOTHsIA
KOJITaHBUTYBIH KaMTHIBI. DUTOXUMHSIIBIK
KOCBUTBICTAP B OKIIIayJay, Tajumay — KOHE
MPaKTUKAIBIK KOJJAHy OJICTepiHe, COHAAi-aK
MEKTeEIl KYypCBhIH/Ia OCEI ouTiMal OKBITY
o/licTeMEeciHe epeKIlle Ha3ap ayJapbliajibl.

JlucumiuinHa  M3y4aeT  XMMHMYECKMH  COCTaB,
CBOWCTBA ¥  OWOJIOTMYECKYI0  AKTUBHOCTH
IPUPOAHBIX  COECOUHEHHMM, COAEpXKAILUXCSI B

pactenusix. Kypc oxBaTbIBaeT OCHOBHBIE T'PYIIIIBI
OMOJIOTMYECKH AaKTHBHBIX BEHICCTB (aJIKAIOHIBI,
(h1aBOHOUIBI, TEPIICHOUIBI, (deHOoIBHBIC
COCIMHEHUS " Ip.), 1794 poIIb B
KU3HEICATCIILHOCTH PACTCHUH M NMPUMCHCHHE B
MeaunuHe, ¢Gapmamuun W dkooruu. Ocoboe
BHUMaHUE YACNSAETCS METOJaM  BBIJICIICHHUS,
aHalM3a M TMPAKTUYECKOMY  HCIIOJIb30BAHHUIO
(GUTOXUMUYECKMX  COCJAMHCHHWH, a  Takke
METOJIMKE TpEeNnoJaBaHus dOTUX 3HAHUU B
IITKOJILHOM KypCe.

The discipline studies the chemical composition,
properties and biological activity of natural
compounds contained in plants. The course covers
the main groups of biologically active substances
(alkaloids, flavonoids, terpenoids, phenolic
compounds, etc.), their role in plant life and
application in medicine, pharmacy and ecology.
Special attention is paid to methods of isolation,
analysis and practical use of phytochemical
compounds, as well as methods of teaching this
knowledge in the school course.

Hocmpexsusummepi / llocmpexeuszumut/ Postrequisites

buoxumus

‘ broxumus

| Biochemistry

bazoaprama scemexwici / Pykoeooumens npocpammer/ Programme manager

JapunbaeBa CeBapa AHBapKbI3bl,
KapaTblJIBICTAHY FBIJIBIMBI MaFI/ICTpi, OKBITYIIbI

JapubaeBa CeBapa AHBapKbI3bl, MATUCTP
CCTCCTBCHHBIX HAYK, MPCIIOJABATCIIb

Daribayeva Sevara Anvarkyzy, master of
natural science, a teacher
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Aoam sncane ncanyapnap gpuzuonozuscol/Pusuonozus uenoseka u xcusomuvlx/Human and Animals Physiology

Oky maxcamul / Yueonan yenv/ Purpose

bromorusiHel  OKBITY ojicTeMeci, Meaarorukansik, | Llembio Kypca SIBIISICTCS uszyuenne | The purpose of the course is to study the
MPAaKTHUKA 3aKOHOMEPHOCTEH dynkumonupoBanus | regularities of the functioning of the human and
KypcTelH ~ MakcaTel-azaM — KOHE — JKaHyapjap | OpraHM3Ma d4ejloBeKa M OKMBOTHBIX B uX | animal organisms in their relationship with the
aF3aChIHBIH KOpILIaFraH opTameH e3apa | B3aUMOCBSI3H C OKpY>KaroIen cpezoi. | environment. Formation  of  professional
OaliTaHbICTAFbI 3aHBUIBIKTAPbIH 3eprrey. | PopmupoBaHue npodeccroHaabHBIX | competences necessary for pedagogical work at
MekTtenTeri mneaaroruKajiblK XKYMBIC YIIIH KOKETTi | KOMIICTCHIIHIA, HEOOXOAMMBIX aust | school, clear understanding of the current state of
KoCiOu KY3BIPETTITIKTI KaJIBINTACTBIPY, | MeAarornyeckoir pabotel B mikojde, uerkoro | physiological science at the molecular, cellular,
MOJICKYJIANIBIK, YKACYIIAIBIK, TIHIK, aF3alIbIK JKOHE | IIPEICTABICHUS O COBPEMEHHOM cocTosHuu | tissue, organism and population levels.
MO YJISIIASUITBIK JeHrei1e (GU3HONOTHSUTBIK | (DU3HOTOTUYECKOW HAyKH Ha MOJIEKYJIIPHOM,
FBUIBIMHBIH ~ Kas3ipri JKarjailel Typaibl HaKTHI | KJIETOYHOM, TKAHEBOM, OpPraHM3MEHHOM U
TYCiHIK Oepy. TOMYJISIIIHOHHOM YPOBHE.

Oxbimy nHomuyceci / Pesynomamul ooyuenusn / Learning outcomes
Kypersl  corTi  asikraranHan keiiin  Oiim | Ilocsie  ycmemnoro — 3aBepmieHusi  kypea | After successful completion of the course,
aJyumbLiap: od0yuarommecst OyayT students will be:

l-amam xoHe kaHyapiap (HU3UOJIOTHSICHIHBIH
HET13r1 TEpMUHAEPIH, YFBIMAAPbIH, 3aHIapbIH OLTY
2-(U3NO0NOTHSIIBIK (byHKLUATAP/IBI opTypi
JEHTeiie YUBIMIACTRIPY MEXaHU3MIEPl Typasbl
O1lmiMIEepiH KepceTei;;

3-a/1aM XoHE JKaHyapiap (HU3HOIOTHACH OOMBIHIIA
aKnmapaTThIK  KEHICTIKTIH  PecypcThlK  0a3achlH
KOJIJTaH/IBI.

4 -Oxky — TopOue mpoueciH THIMAI YHBIMAACTBIPY
YIIiH (U3HOIIOTHST MEH JEHCAYNBIKTHl CaKTayIIbI
OimiMm  Oepy  TEXHOJOTHSAJApBIH  MaiifajaHy
JIaF IbUTAPBIH MEHTePE/Il.

5-THDKK canachlHAaFbl MIHACTTEPAl IIemry YIIiH
aKnmapaTThIK TEXHOJIOTHSUIAD KYpalJapblH TaHIAy
AJITOPUTMIH KYPaJbl;

6-aKkT KoOJITaHa OTBIPHITI,
TancChIpManapAbl  OpbIHAAY Ke3iHjae

MPAKTHKAITBIK
JKOOAJIBIK,

3epTTey )KYMBICTapbIH YHUBIMAACTHIPAIBI;

1- 3HaeT OCHOBHBIC TEPMHHBI, TIOHATHUS, 3aKOHBI
busnonornu JelIoBeKa u KUBOTHBIX
2— JIeMOHCTPUPYET 3HAaHHMS O MeEXaHHU3Max
perynsuuu  ¢usnosoruyeckux (QyHKIUH  Ha
pPa3HOM YPOBHE WX OpraHu3alluu;;

3 — MPUMEHSIET peECYpCHYIO
MH(OPMALIMOHHOTO MPOCTPAHCTBA o
¢busnonornu JelroBeKa " KUBOTHBIX.
4 — BrmajeeT OUEHKOW  (PYHKIIMOHAIBHBIX
COCTOSTHUM  pa3JIMYHBIX  CHCTEM  OpraHW3Ma;
HaBBIKAMU HCIIOJIb30BaHUS 3HAHUN (PU3UOIOTUU U
3JI0POBBE cOeperaromumx o0pa3oBaTeNbHbIX
TEXHOJOTHH N1 palUOHANBbHOM OPTraHU3IHH
y4e0HO-BOCITUTATEIILHOTO MpoIiecca.

5 - CO3/IaeT anNropuT™M BBIOOpA CpPENCTB
MH(OPMALIMOHHBIX TEXHOJOTUH Uil pElIeHUs
3aga4 B oomact OUmK;

6 - opraHusyeT NPOEKTHYIO, HCCIEA0BATEIbCKYIO

6azy

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

2- demonstrates knowledge about the mechanisms
of regulation of physiological functions at
different levels of their organization;

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

4 - possesses assessment of functional states of
different organism systems; skills of using
knowledge of physiology and health of saving
educational technologies for rational organization
of educational process.

5 - creates an algorithm for selecting information
technology tools to solve problems in the field of
FLF;

6 - organizes design and research work on
practical tasks using ICT;

7 - finds, classifies, analyzes and synthesizes
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7-OYmXK MIOH1 OOMBIHITIA 3epTXaHaJIbIK
KYMBICTapJIblH HOTIDKENEpiH Oaranay oficTepiH
Tabaabl, KIKTEHIl, Talngaiabl >KOHE CHHTE3NEH.
KOHE OHBI ITPAKTUKAA KOJIAHAIbI,

8-CBIPTKBI OpTaMEH TyTac Tipi ar3aHblH e3apa
OpeKeTTeCyiH KaMTaMachl3 €TeTIH MEXaHU3MIEP/Ii
KQJIBINITACTBIPY MYMKIHJIITIH OOJIXKaNIbI;

paboTy Mpu BBHIMOJHEHUHN MPAKTHUECKUX 3aJaHUi,

ucnons3ys UKT;
7 — HaxoAWT, KJIACCU(PULUPYET, aHATU3ZUPYET U
CUHTE3UPYET METOAbl OLICHKH  PE3YyJbTAaTOB

nabopaTopHbIX paboT mo maucruumHe UK. u
MIPUMEHSET €€ Ha IPAKTHUKE;

8 - mporHo3upyeT BO3MOKHOCTH (OPMUPOBAHUS
MEXaHHU3MOB, 00ECIIEYMBAIOIINX B3aHUMOJICHCTBUE
KUBOTO OpraHu3Ma Kak IeJIorT0 C BHENIHEH
Cpeaoii;.

methods of evaluation of laboratory results in the
field of FLF and applies it in practice;

8 - predicts the possibility of forming mechanisms
that ensure the interaction of a living organism as
a whole with the environment.

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

Apam anaTomusicel, I 'ucromorus

‘ Amnaromus 4enoseka, I'mcrosorus

| Human Anatomy, Histology

Kypcmuiy kvickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

XKanyapnap opraHu3MzepiHiH, OHBIH imIiHJAE
aaMHbIH (QYHKIHMOHANIBIK OENCEHAUIIrN Typaibl
MOH, OHBIH IMIHAE OWO-TIOTUSHBIH, (U3UKAHBIH,

XUMUSHBIH, MaTeMaTUKaHbIH KOHE KU-
OepHETHKaHBIH  9JicTepl  MEH  YFhIMJApbIH
TYCIHIIpY. Kanyapnap OpraHu3MJepiHiH
KOpIIaraH OpTaMeH e3apa acepiiecy

3aHJIBUTBIKTApPhI, OJAPJBIH OMip CYPYAIH OpTypi
KaralapbelHIa, COHJAAN-aK ©cy MEH JaMyIbIH
OpTYpAi caThUIApbIHA, IBOJIOLUSIBIK JKOHE KEKe
namy OapbIChIHIA (UBHOJIOTHUSIIBIK TMPOIECTEPIIH

naiiga Oomyel MeH gamybl. Tipi  aF3aHbIH
YUBIMIIACTBIPY JeHTeisepin 3epTTey.
OU3NONOTUANBIK ~ MPOLECTEPIIH  MOJIEKYIAIBIK
MEeXaHU3MJIepI. depmeHTTep, OMOJTOTUSITBIK

Oencenai 3aTTap. A¥F3aHBIH HETI3rl JKyHenepiHiH
(GyHKIMSIAPHL.

JucuuruiiHa O (YHKIMOHAJIBHONH aKTHMBHOCTHU
YKUBOTHBIX OPraHU3MOB, B TOM UYHCJIE U YEJIOBEKA,
UCIONIb3YIOIIas Juid €€ M3yuyeHUss U OObSICHEHUSA
METOJIbI U TIOHATHS OHONOTHH, (DU3UKHU, XUMHH,
MaTeMaTUKd W KHOEPHETUKH. 3aKOHOMEPHOCTH
B3aUMOJCICTBUSA  JKMBOTHBIX  OpPraHU3MOB  C
OKpy)Xalollel  CpeAo, UX IIOBEICHUS B
pPa3IMYHBIX YCJIOBHUSX CYIIECTBOBaHUS, a TAKKE
Ha pa3IMYHBIX CTaAMSIX POCTa W Pa3BUTHS,
MIPOUCXOXKACHUE M Pa3BUTHE (PUIUOIOTUYECKUX
MpPOLIECCOB B XOJE€  JBOJIOLIUOHHOTO |
WHJIMBUIyaJIbHOTO pa3BUTHUs. V3yueHue ypoBHEH
OpraHU3alMM )KMBOTO OpraHu3ma. MonekymspHble
MEXaHU3Mbl  (PU3MOJIOTMYECKUX  ITPOILIECCOB.
®epMeHThI, OMOJIOTMYECKH aKTUBHbIE BEIIECTBA.
@OYHKIIMA OCHOBHBIX CUCTEM OpraHU3Ma.

Discipline about the functional activity of animal
organisms, including humans, using methods and
concepts of biology, physics, chemistry,
mathematics and cybernetics to study and explain
it. The regularities of interaction of animal
organisms with the environment, their behavior in
different conditions of existence, as well as at
different stages of growth and development, the
origin and development of physiological processes
in the course of evolutionary and individual
development. Study of living organism
organization levels. Molecular mechanisms of
physiological processes. Enzymes, biologically
active substances. Functions of the main body
systems.

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

buoxumus, Tiprririk mpomeccTepiHiH XUMHUSCHI

bruoxummus, Xumus

KHU3HCACATCIIbHOCTH

MIPOIIECCOB

Biochemistry, Chemistry of Vital Processes

bazoapnama scemexuiici / Pykosooumens npozpammut/ Programme manager
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Cywnaukona 7Kanap TyneyraeBHa,ara
OKBITYIIBI, OMOJIOTHS MAaFUCTPI

Pyuykuna Tanusa AJIraMoBHAa,KaHIUAT
OMOJIOTHYECKUX HayK, ACCOLIMMPOBAHHBIN
npodeccop

Ruchkina Galiya Adgamovna, Ph. D., associate
Professor

buoguzuxa/buoguzuxa/Biophysics

OKy maxcamul / Yueonan yenv/ Purpose

Crynentrepain OHO(U3MKANBIK TEOpUsS TYypasbl
THICTI  JeHreWne  OasHOaTFaH  TKIPUOCIIK
ToxipuOenep MeH OSKCHEpUMEHT OaliKaynapblH
XKaIbUIay peTiHae; Omodu3ukaga OakKbUIAyIbIH,
OIIICYAIH JKOHE OKCIEePUMEHTHUPNCYAIH Heri3ri
omicTepl Typalibl, Ka3ipri 3aMaHFbl HOMOMOJIOTHSIA
(bu3MKaNBIK KYOBUIBICTAD MEH 3aHAapAbl KOJJaHY
Typajbl TYCIHIKTEP/1 aJIybl.

[ToxydeHnne cCTyAaeHTaMH NOpPEACTaBICHUH O
Oumouznueckol  TEOpUM  Kak  00OOIIEeHHUH
HaO 0 IeHN I HPaKTHYECKUX OIIBITOB u
9KCIEPUMEHTOB, M3JI0KEHHBIX Ha
COOTBETCTBYIOLIEM  YpOBHE; 00  OCHOBHBIX
MeTOoJ1axX HaOJII01eHUS, U3MEpEHUs u
OKCIIEPUMEHTHPOBaHUs B  Ouodusuke, o0

MPUMEHEHUN (PU3NUECKUX SBJIEHUN U 3aKOHOB B
COBPEMEHHOM OMOIIOTHH.

Gaining students' understanding of biophysical
theory as a generalization of observations of
practical experiments and experiments, set out at
an appropriate level; of the basic methods of
observation, measurement and experimentation in
biophysics, of the application of physical
phenomena and laws in modern biology.

Hamuceci / Pezynomamut o6yuenusn / Learning outcomes

Oxbimy
Kypersl  ¢3TTi  asgKTaraHHaH KeHiH  Oiiim
AIylIbLIAp KeJieci OKY HOTHIKeJiepiHe wHe
0oJ1a1bI

l-agam meH xanyapiap OMO(GU3UKACKIHBIH HETI3r1
TEePMUHAEPiH, YFBIMIApbIH, 3aH1apbIH OLTy
2-Heri3ri OMOPU3MKAIBIK KYOBUTBICTAp, OJApIBIH
aFy  epekuIeNikTepi, Herisri  OMO(pHU3UKAIBIK
YFBIMIAp, IaManap Typaibl OUTiMAEpiH KepceTel.
3-aaM MeH aHyapiap Ouodusukacsl OOibIHIIA
aKmapaTrThlK KEHICTIKTIH PECypcThIK 0a3achblH
KOJIJTaH/IbI.

4-oKy-TopOue TIPOLECIH THUIMII YHABIMAACTBIPY
YILiH JIEHCAYJIBIK cakray O11imM oepy
TEXHOJIOTHSIAPHl calachlHAa Ouodu3nKa OUTIMIH
KOJIJaHy JIaF IbIJIapbIH MEHIEPE/Ii.

S-ayaMm MEH YKaHyapJsap OMo(pU3NKACKHI

IMocae  ycmemrHoro
o0yyarommecsi OyayT
1- 3HaeT OCHOBHBIC TEPMMHBI, MOHATHUS, 3aKOHBI

3aBepuIeHHsl  Kypca

Oonopu3uKN YeJIOBeKa M OKHUBOTHBIX
2— JIeMOHCTpUpYET 3HaHUS 00 OCHOBHBIX
OMOopU3NUECKNX SIBJICHUAX, OCOOCHHOCTAX WX
MIPOTEKAHMUS, OCHOBHBIX Oonor3IeCKUX
TTOHATHSX, BETMUNHAX.

3 — MIPUMEHSIET pECYpPCHYIO 0azy

MH(OPMALIMOHHOTO MPOCTPAHCTBA MO OMOPU3UKE
YeJoBeKa u KHBOTHBIX.
4 — BrmaseeT OLEHKOW  (YHKIMOHAIBHBIX
COCTOSIHMH  pa3IMYHBIX CHCTEM OpraHHM3Ma;
HaBBIKAMHU HMCIIOJIb30BAaHUSI 3HAHWN OMO(U3UKH B
obacTu 3I0pOBbECOEPETAIOIINX
00pa3oBaTENIbHBIX TEXHOJIOTUI ISt

After successful completion of the course,
students will

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

2— demonstrates knowledge obosnovyvaetsya
events, characteristics of their occurrence;
snowmachining concepts, values.

3-applies the resource base of the information
space on human and animal Biophysics.

4-owns an assessment of functional States of
various systems of an organism; skills of use of
knowledge of Biophysics in the field of health-
saving educational technologies for rational
organization of educational process.

5-creates an algorithm for selecting information
technology tools for solving problems in the field
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CaJlaChIHIaFbI MiIHJETTepAl 11(S3110% YIIiH
aKMapaTThIK TEXHOJOTHUSUIAP KYpalJapblH TaHaay
AITOPHUTMIH >KacauIpl;

6-AKT  maiimamana  OTBIPBIN,  MPAKTHKAIBIK
TarchIpMaJIapAibl  OpPbIHAAY Ke3iHAe KOOabIK,
3epTTeY )KYMBICTAPBIH YIUBIMIACTHIPATBI,

7-moH  OOWBIHINIA  3€pPTXAHAIBIK  JKYMBICTap
HOTW)KECiH Oaranay omicTepiH Tabaipl, KIKTEHI,
TaJalabpl  JKOHE  CHUHTE3ACHII  KOHE  OHBI
MIPAKTUKAa KOJIAHA b,

8-Tipi ar3aHbIH TyTac CBIPTKbI OpPTaMEH e3apa
OpEKeTTeCyiH KaMTaMachl3 eTeTiH OMOPU3UKAIBIK
MeXaHu3Iepal KAJBIITaCTBIPY MYMKIHITTH
0OJDKaM I,

panroHaIBHOM OpraHu3aIu n y4eOHo-
BOCIUTATEIHLHOTO MPOIIecca.

5 - CO37aCT aJTOPUTM BBIOOpA CpPENCTB
MH(OOPMAIIMOHHBIX TEXHOJOTUH I  PEIICHUs
3aa4 B obOsacth OMOHU3WKK 4YelloBeKa |
’KHUBOTHOTO;

6 - opraHu3zyeT MPOCKTHYIO, UCCIEA0BATEIBCKYIO
paboTy NPy BBHITIOJHEHUHN TPAKTHYSCKUX 33JaHUMH,
ucnons3ys UKT;

7 — HaxXOmWT, Kiaccu(UIHMpyeT, aHATU3UPYET U
CUHTE3UPYET METOIbl OLEHKH pPe3ylbTaToOB
7a00paTopHBIX ~ PabOT 1O  JUCHHUIUIMHE W
MIPUMEHSET €€ Ha IIPAKTHKE;

8 - mporHo3upyeT BO3MOKHOCTH (DOPMHPOBAHHUS
OMO(PU3NIECKIX MEXaHU3MOB, 00ECIICYMBAIOIINX
B3aMMO/ICHCTBHUE )KUBOTO OPraHU3Ma KakK IEJI0T0 C
BHEIIHEN CPENOM;.

of human and animal Biophysics;
6-organizes project, research work in
implementation of practical tasks, using ICT;
7-finds, classifies, analyzes and synthesizes
methods for evaluating the results of laboratory
work on the discipline and applies it in practice;
8-predicts the possibility of forming biophysical
mechanisms that ensure the interaction of a living
organism as a whole with the environment;.

the

Ipepexeuzummepi / Ilpepexeuzumot / Prerequisites

AnaM MOp(OJTOTUSICHI

\ Mopdonorus uenoBeka

| Human Morphology

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

BapnbIk Tipi opraHuzMaepe, BUpycTapAaH ajgamra
IEeHiNAT1 O0apablK ~ BIKTUMal  OHO(U3HKAIBIK
npouecTepi 3epTTeiTiH noH. Tipi opranusmaepaeri
(bU3MKaNIBIK-XUMUSUIBIK ~ KYObUTBICTAp  (yJImanap,
Myluenep, — KiIeTKajgap).  OHeprus  ajamacy:
SHEPTUSHBIH opTypii TYpJIEpiHiH
TpaHc(hOPMAITUACH], SHEPTETHKAIBIK MPOILECTEPAIH
Kambl  OMOJNOTHUAJNIBIK — MPOLECTEPMEH  YIITacy
MexaHu3sMmaepl (MBIHJABIK KbICKapTy, OHWOCHHTE3),
MOJICKYJANbIK ~ KYpPbUIBIMIApAbIH XUMHUSITBIK
OailTaHpICTApPBIHIA  DHEPTHsHBI  cakTay. Tipi
KyHenepre opTypiai (U3MKAIBIK (aKTOpIapIbIH
acepi.

JlucuuiuiiHa, WM3ydYaromias BCE  BO3MOJKHBIC
Oonodu3nuecKkre MPOIECCH], MPOUCXOJAIINE BO
BCEX JKMBBIX OpraHuW3Max, OT BHUPYCOB O
yenoBeka. DHU3MKO-XMMUYECKHE  SBICHHUA B
KUBBIX OpraHu3Max (TKaHAX, OpraHax, KIETKax).
OOmeH »sHeprum: TpaHchopMalMs Pa3IUIHBIX
BUJOB  DHEPIWH, MEXAHHM3MBI  CONPSHKCHHS
HHEPreTUYECKUX MPOILIECCOB c
0011e01O0IOrMYeCKUMU  TIpoIiecCaMy  (MBILLIEYHOE
COKpalleHue, OMOCHUHTE3), XpaHEHHE SHEPruu B
XMMHYECKHX CBS35SX MOJEKYISPHBIX CTPYKTYD.
Bnusiaue pasnuuHbIX (QHU3NYEcCKuX (HaKTOpOB Ha
’KHBBIE CHCTEMBI.

A discipline that studies all possible biophysical
processes occurring in all living organisms, from
viruses to humans.Physical and chemical
phenomena in living organisms (tissues, organs,
cells). Energy exchange: transformation of
different types of energy, mechanisms of coupling
of energy processes with General biological
processes (muscle contraction, biosynthesis),
energy storage in chemical bonds of molecular
structures. Influence of various physical factors on
living systems.
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Ilocmpexsusummepi / Ilocmpexeuszumot/ Postrequisites

buoxumust, Tipurinik nporeccTepinii XUMHUSACHI

Biochemistry, Chemistry of Vital Processes

me manager

Cywnaukona 7Kanap TyseyraeBHa, ara
OKBITYIIBI, OMOJIOTHS MAaFUCTPI

buoxumus, Xumus MPOLIECCOB
KU3HEJCSATEIIbHOCTH

bazoapnama scemexuiici / Pykosooumensv npozpammut/ Program
Pyuykuna Tanusa  AaramoBHa,  KaHIuJaT
OMOJIOTUYIECKIX HayK, ACCOIMUPOBAHHBIN
npodeccop

Ruchkina Galiya Adgamovna, Ph. D., associate
Professor

Tazam enimoepinin ananuzi/Ananu3 nuuieevlx npooykmoe/ Food Analysis

Oky maxcamul / Yueonan yenv/ Purpose

TaMaK XUMUSCHI CajachblHIa TepeH OUTIM ay YIIiH
TaMakK OHIMJEpiH Tajjay SIiCTepi MEH SICTEpiH
urepy, COHIai-aK TaMaK OHIMIEpIHIH Kayirnci3miri

OCBOCHHME METOJIOB M TEXHHUK aHajn3a MUIIEBBIX
MIPOJYKTOB JJIsi MPUOOpETeHHs TIIyOOKUX 3HAHHMA
B 00JIaCTH THUIIEBOM XMMHH, a TaKXKe DPa3BUTHS

mastering methods and techniques of food
analysis to acquire in-depth knowledge in the field
of food chemistry, as well as developing skills in

MEH camachlH KaMTaMmachl3 €Ty MaKCaThIH/a | HABBIKOB Ka4yeCTBEHHOrO0 W KonumvecTBeHHoro | qualitative and quantitative analysis in order to
camajbl JKOHE CaHIBIK Taljay JaFAbUIapbliH | aHaIW3a C IeNbl0 obecrieueHust Oe3omacHocTH W | ensure the safety and quality of food products.
JIAMBITY. Ka4eCTBa MHUIICBBIX MPOIYKTOB.

Oxbimy nomuceci / Pesynomamul ooyuenusn / Learning outcomes
Kypcrbl  corri  askrarannan keitin  6iniv | ITocie  ycmemHoro — 3aBepmienmsi  kypcea | After successful completion of the course,
aJymbLiap od0yuarommecst oOyayT students will be

1. Tamak XUMHSCBHIHIA KOJNIAHBUIATHIH TaldaydblH
HET13T1 MPUHITUIITEP1 MEH OIICTEPIH TYCIHIIPIHI3.

2. Tamak OHIMJIEPIHIH KYpambl M€EH
CUNaTTaMajapblH aHBIKTAy VIIH camajbl Tajaay
o/icTepiH KOJIJaHBIHBI3.

3 HaKTBl KOMIIOHGHTTEpPJII JKOHE  OJapibIH
TaFaMmJiarbl KYpaMmblH aHBIKTay YIIIH CaHIBIK
Tangay 9ICTEPiH KOJITaHBIHBI3.

4  ABBIK-TYTIK Kayilci3mirin OaranmaHbl3 JKOHE
TaFaMHBIH BIKTUMAaJI JIACTAHYBIH aHBIKTaHbI3.

5. ©OHiMaepaiH canachblH Oaranay YIIiH OJapAblH
XUMUSIIBIK ~ JKOHE  (PU3MKAIBIK  KAaCHETTEpiH
TalgaHbI3.

1. OOBACHATH OCHOBHbBIE MPUHLUIBI U TEXHUKU
aHaJIn3a UCIIO0Jb3YEMBIX B HI/II].[CBOI71 XHUMHHU.

2. IlpuMeHATh METO/bl KAauyeCTBEHHOI'O aHaIu3a
JUISL  ONpPENENIeHHUs CcocTaBa M XapaKTepUCTHUK
MULIEBBIX POJTYKTOB.

3 IIpuMeHATh METOABI KOJUYECTBEHHOIO aHAIN3a
JUISL OTIPEENICHUS] KOHKPETHBIX KOMIIOHEHTOB H
HX COACPIKAHUSA B MAIICBBIX IPOAYKTAX.

4 OuenuBarh 0€30MACHOCTh  IMPOIYKTOB
BBISBJIATh ~ NOTEHIMAIbHBIC  3arpsA3HEHUs
MHUIIEBBIX MPOAYKTaX.

5. AHanM3upoBaTh XUMHUYECKHE W (HU3UUYECKUE
CBOMCTBA MPOAYKTOB Ui OLICHKH MX Ka4CCTBA.

n
B

1 Explain the basic principles and techniques of
analysis used in food chemistry.

2. Apply qualitative analysis techniques to
determine the composition and characteristics of
food products.

3 Apply quantitative analytical techniques to
determine specific components and their content
in food products.

4 Evaluate food safety and identify potential
contaminants in food products.

5. Analyze chemical and physical properties of
foods to evaluate their quality.

6. Apply tandards and quality standards to
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6. ASBBIK-TYJNIKTIH OENTUICHTeH CTaHJaapTTapFa
ColiKecTIriH Oaranay yIIiH CTaHAApTTap MEH cama
HOpPMaJIapbIH KOJTaHBIHBI3.

7. A3BIK-TYJIIKKE Tajijay >KYyprizy yIIiH 3aMaHayu
3epTXAHAJIBIK JKa0IBIKTAPMEH KYMBIC iCTEY.

8. MekrenTeri XUMusi KypChIH OKBITY YIIIH aJIFaH
OLTIMIepl MEH JaFIbUIaphIH KOJIaHY

6. [IprMeHATh TaHAAPTHI ¥ HOPMBI KauecTBa JUIs
OLICHKHU COOTBCTCTBUA MU CBBIX IIPOAYKTOB
YCTaHOBJICHHBIM CTaHapPTaM.

7. PaboraTh C COBpPEMEHHBIM JIAOOPATOPHBIM
o0opyJIoBaHMEM Ui  HPOBEACHHS  aHAK3a
IMUIIEBBIX IPOAYKTOB.

8. [IpuMEHATh MOTyYCHHbBIC 3HAHHS M HABBIKH LIS
IperioAaBaHuA MIKOJBbHOI'O0 KypCca XUMHUH

evaluate whether food products meet established
standards.

7. Operate modern
analyze food products.
8. Apply knowledge and skills to teach a high
school chemistry course

laboratory equipment to

Ipepexsuzummepi / Ilpepexeuzumot / Prerequisites

OpranukaiblK XUMHS

| Opranmueckas Xxumus

Organic Chemistry

Kypcmuiy kbickawa mazmynst / Kpamkoe codepicanue kypca/ Course summary

ABBIK-TYJIKTI  Tangay Kypchbl —CamlaiblK —KOHE
CaHIBIK OIICTEpMlI KOca alfaH]a, a3bIK-TYJIKTI
Tangay — omicTepi  MEH  QIICTepiH  KaMTHJBL.
CryneHtrep TamMak XHMMACBIHIA KOJAAHBUIATHIH
MPUHIUITEP MEH Kypajjapabl YHpeHe i, COHBIMEH
KaTap eHIMHIH KayilCi3/iri MeH camnachlH Oakpliay
onmictepin MeHrepeai. Kypc asceiHna 3amaHayu
3epTXaHaJbIK >KaOJBIKTap/bl MaiifagaHa OTBIPHII
MIPAKTUKAJIBIK OKBITY Kypriziien, Oy
CTY/IGHTTEpre opTYpPJli OHIM TYpJIEpIHE XUMUSIIBIK
Tanay KYpri3y JAarapUIapblH JaMBITYFa MYMKIHJIIK
Oepeni. Cama craHgapTTapbl MEH HOPMaTHBTEpiH

KOJJaHyFa, COHJal-aKk TaMaK  ©HIMJIEpIHIH
Kayimncizairi MEH CaIrachbIHBIH YKOFapPBI
CTaH/IapPTTAPBIH KaMTaMachl3 eTy YIIiH
eHEepKocinTe anFaH OuliMIepiH maiijanaHyra

epeKIlie Ha3ap ayaapbuiaibl.

Kypc "AHanu3 nunieBbIx IpOAYKTOB" OXBaThIBAET
METOABl M  TEXHUKHM  aHalu3a  IHUIIEBBIX
MIPOJYKTOB, BKJIIOYasi KaK KaueCTBEHHbIE, TaK U
KOJIMYECTBEHHbIE MeToAbl. CTYyAEHThl H3y4aroT
NPUHLMIBI U OpUOOpPBI, HUCHOJb3yeMbIE B
MUIIEBOM XMMHH, a TaKXE OCBaUBAIOT METOIbI
KOHTPOJIsl 0€30MaCHOCTH U KauecTBa MPOIYKIIHH.
B pamkax Kypca NpOBOAWUTCA IPaKTUYECKOE
o0y4eHHE C HCIOJIb30BAaHUEM COBPEMEHHOIO
1a00opaTOpHOro OOOPYIOBaHUS, YTO IO3BOJISET
CTYJEHTaM pa3BUBaTb HABBIKM  IPOBEIEHUS
XMMHMYECKOTO  aHalu3a  PA3jIMYHBIX  BUJOB
npoayktoB.  Oco0oe  BHUMaHHME  yHenseTcs
NIPUMEHEHUIO  CTaHJApTOB U HOPMATHBOB
KauecTBa, a TaKXe HCIOJIb30BAHUIO TOTYYEHHBIX
3HaHUIl B TNPOMBINUIEHHOCTH MAJsi oOecredeHus
BBICOKMX CTaHAapTOB O€30MacHOCTH M KadyecTBa
MUIIEBBIX POJTYKTOB.

The Food Analysis course covers methods and
techniques of food analysis, including both
qualitative and quantitative methods. Students
learn the principles and instrumentation used in
food chemistry, as well as mastering methods for
controlling product safety and quality. The course
includes hands-on training using modern
laboratory equipment, allowing students to
develop skills in chemical analysis of various
types of products. Emphasis is placed on the
application of quality standards and regulations
and the use of the knowledge gained in industry to
ensure high standards of food safety and quality.

ITocmpexeusummepi / Ilocmpexeusumet/ Postrequisites

bazoapnama scemexuiici / Pykosooumens npozpammut/ Programme manager

Taypb6aeBa [I'yabxkan YpmaHTaeBHA, XUMHS
FBUIBIMAAPEl ~ KaHAWAAThl, KaybIMIAACTHIPBUIFaH

Tyneb6aesa bamkan beucoBHa, xangugar
XUMHYECKHUX HayK, aCCOIMUPOBAHHEIN mpodeccop

Daribaeva Sevara Anvarkyzy, master of natural
sciences, Lecturer
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npodeccop

Tazam xumusacol/Iluwesasn xumusa/Food Chemistry

Oky maxcamul / Yueonan yenv/ Purpose

Onapapiy KYPBUIBIMBI, KacHueTTepi MEH
JICHCAYJBIKKa ocepl Typallbl TepeH OuTiM  amy,
COHJali-aKk TaMakK ©HIMJEpPiHIH Kayilci3airi MeH
camachlH KaMTaMachl3 €Ty JaFAbUIAPBIH JAMBITY
MakcaThlH/Ia TaMaK OHIMICPIHIH  XUMHSJIBIK
KYpaMbIH TaJIayJblH iprefli MPUHIMINTEPI MEH
o/IiCTEpiH Urepy.

OcBoenne (yHIaMEHTAIbHBIX I[PUHLUIOB U
METOZOB  aHajau3a  XUMHUYECKOTO  COCTaBa
MUILEBbIX HPOAYKTOB C LEJIbI0 IMPHOOpETeHUs
rITyOOKMX 3HAHUH O MX CTPYKType, CBOWCTBaxX U
BIUSHUM Ha 30pPOBbE, a TaKKe pa3BUTHS
HaBbIKOB oOecrieueHusi 0€30M1aCHOCTH U KavyecTBa
MUIIEBON MIPOLYKIIMH.

Mastering the fundamental principles and methods
of analyzing the chemical composition of food
products in order to acquire in-depth knowledge
about their structure, properties and effects on
health, as well as developing skills to ensure food
safety and quality.

Oxbimy

Hamuceci / Pesynomamul o6yuenusn / Learning outcomes

Kyperbl  ¢oTTi  asgKTraraHHaH KeiliH  Oiiim
aJIymbLiap

1. TaraMHBIH XUMHSUIBIK KYpPaMbIHBIH HETi3JiepiH
TYCIHIIPIHI3:  TaFaMHBIH  HETI3T1  XUMUSJIBIK
KOMIIOHEHTTEP1 MEH KYPbUIbIMBI.

2. Tamak ©HIMIEPIHIH camnajblK >XOHE CaHJBIK
KYpaMblH aHBIKTAay YIIIH Tajjgay oJiCTepiH
KOJITaHBIHBI3.

3. WHrpenueHTTepaiH XUMHUIBIK KacHeTTepiH
ecKepe OTBIPHIT, (hopMyIanapabl KapacThIPhIHBI3

4. XKbuty KoHE XHUMUSUIBIK OHJCYIIH TaraMHBIH
XUMUSUIBIK KYpaMbl MEH canlachlHa ocepiH Oaranay.
5. ABBIK-TYNIKTI OHJEY XOHE cakKTay Ke3iHJe
KayIIci3IiK MPUHIUNTEPIH KOJAaHBIHBI3.

6. XUMMAIBIK KOcmajlap MeH KOHCEPBAHTTapiblH
ocepiH Oaranay.
7. OHIMHIH
KOJITaHBIHBI3.

8. MekTtenrteri XuMUsi KypChIH OKBITyna OLTiMIl

KOJ/1aHy

camacelH  Oakpuiay  QIiCTepiH

IMocae  ycmemrHoro
o0yyaromuecsi OyayT
1. OOBACHATH OCHOBBI XHMMYECKOI'O COCTaBa
MUIICBBIX MPOAYKTOB: OCHOBHBIC XHMHUUCCKHE
KOMIIOHEHTBI U CTPYKTYPY NMHUILIEBBIX TPOAYKTOB.

2. IlpuMeHsATh METO/IbI aHAIH3a JJIsl OTIPE/ICTICHUS

3aBeplIeHHs  Kypca

KaueCTBEHHOT0 M  KOJWYECTBEHHOIO COCTaBa
MUIIEBBIX MPOTYKTOB.
3. PaccmarpuBarh  pementypsl C = y4eTOM

XUMHUYECKHUX CBOMCTB MHIPEIUEHTOB

4. OueHuBaTh  BO3JEHCTBUE  TEIUIOBOM H
XUMHUYECKON 00pabOoTKM Ha XUMUYECKHM COCTaB U
KaueCTBO MUILIEBBIX IPOAYKTOB.

5. IlpuMeHATh NPUHIMIBI OE30MACHOCTH TPHU
00paboTKe M XpaHEHUH MUILEBBIX MPOIYKTOB.

6. O1eHMBAThL BIMAHUE XUMHYECKHX J00aBOK U
KOHCEPBAHTOB.
7. IlpumeHATH
MPOIYKIIHMH.

8. [IpumeHATh 3HaHUS TIPU NIEPENOJABAHNU
IIKOJIBHOTO Kypca XUMHUU

MCTOAbI KOHTPOJIA KadCCTBa

After successful completion of the course,
students will be

1 Explain the basics of food chemistry: the major
chemical components and structure of foods.

2. Apply analytical techniques to determine the
qualitative and quantitative composition of food
products.

3. Review formulations with
chemical properties of ingredients
4. evaluate the effects of heat and chemical
processing on the chemical composition and
quality of food products.

5. Apply safety principles to food processing and
storage.

6. Evaluate the effects of chemical additives and
preservatives.

7. Apply methods of product quality control.

8. Apply knowledge to the reteaching of high
school chemistry courses

regard to the
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

OpranukaiblK XUMUS

| Oprauuueckas xumus

Organic Chemistry

Kypcmuiy Kbickawa mazmynst / Kpamkoe cooepycanue kypca/ Course summary

olap Tanmay oONUICTEpiH MEHrepeni, OHIMIepIi
JTadbIHAAYdaFbl  XUMHUSUIBIK ~ KOMITIOHEHTTEP.IIH
@3apa OpPEKETTeCYyiH 3epTTell, WHTPeIUEHTTEPIiH
XUMMSUIBIK ~ €PEKIICIIIKTepIH  €CKepe  OTBIPHII
perenT xacay JarapliapbiH qambitaasl. CoHnai-ak
TaMaK OHIMJIEpPIHIH KayilCi3[iri, TEepMUSIIBIK
OHJICYIIH dCepi, XUMHSUIBIK KOCHAIAPABIH 9CepiH
Tangay Mocesenepi TalKbUIaHaIbl JKOHE TaMak
eHepKaciOiHaeri camaHbl Oakpulay OmicTepi MeH
MHHOBAIMSUIBIK TOCUIAEPre OKBITY KYPri3iiei.

OCBaMBAIOT  METOJIbI aHaJIN3a, U3y4aroT
B3aUMOJCHCTBHE XUMHYECKUX KOMIIOHEHTOB IIPH
MPUTOTOBIICHUH  TPOJIYKTOB,  pa3pabaThIBaloOT
HaBBIKM  CO3J@HMS  pEUenTyp C  y4eToM
XUMHUYECKUX 0COOCHHOCTEH WHIPEIUEHTOB.
Takxke o0OCYXIaroTCsi BONPOCHI 0€301MacHOCTH
MUILIEBBIX TMPOIAYKTOB, BO3IACHCTBUSA TEIJIOBOMU
00paboTKM, aHamM3a BIMSAHUS  XHUMHUYECKUX
N00aBOK, W MPOBOJUTCS OOyuy€HUE MeTo/laM
KOHTPOJISL Ka4eCTBA U MHHOBAIIMOHHBIM MOJIX01aM
B HI/IHICBOﬁ MMPOMBIIIJICHHOCTH.

They learn analytical techniques, study the
interactions of chemical components in food
preparation, and develop skills to create recipes
that take into account the chemical characteristics
of ingredients. Food safety, the effects of heat
treatment, analyzing the effects of chemical
additives, and training in quality control methods
and innovative approaches in the food industry are
also discussed.

Iocmpexsusummepi / llocmpexeuszumut/ Postrequisites

bazoaprama scemexwici / Pykoeooumens npocpammer/ Programme manager

TaypOaeBa I'yabkan YpmaHTaeBHa, XuUMUs
FBIJIBIMIapPbL KaHIuaaThl, KaybIMAACTBIPBIIIFaH
npodeccop

Tynae0aeBa bamxkan beuncoBna, kanguaar
XUMHUYECKHUX HAYK, aCCOIIMHPOBAHHBIN Mpodeccop

Daribaeva Sevara Anvarkyzy, master of natural
sciences, Lecturer
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4. 4 Kypc CTyIeHTTepiHe apHAJIFAH YJIeKTHBTIK MH/Aep / DJIeKTHBHBIE TUCHUILIMHBI 1715 cTyaeHTOB 4 Kypca/ Elective subjects for 4st year

students

T'enemuxall' enemuxal/Genetics

OKy makcamuwt / Yueonan yenv/ Purpose

TEeHETHKAHBIH op Typii OemimMuepiHiH Ka3ipri
KETICTIKTEPIHIH Herisiaae TYKBIM
KyaJaylbUIbIK KOHE ©3TeprillTiK
3aHIBUIBIKTAPbl  TYpalbl  JKYHEJICHIIPUITeH
OUTiMI KaJBINITACTHIPYy, CEJNEKIUs HETi3/epiH,
TCHETHUKAIBIK HWHXCHEPHUSHBI, MOJICKYJIaJbIK-
TCHETUKAJIBIK TAJIAy OMICTepiH YHPEHY.

(dhopMUpOBaHHE CUCTEMATH3MPOBAHHBIX 3HAHHUH O
3aKOHOMEPHOCTSX HACJIEICTBEHHOCTH u
M3MEHYMBOCTH Ha 0a3€ COBPEMEHHBIX JTOCTHUKEHUMN
Pa3IMYHBIX PA3JAEIOB I€HETHKHU, U3YYEHUE OCHOB
CEJIEKIIMM, TEHETUYECKONM WHKECHEPUH, METOJIOB
MOJIEKYJIIPHO-TEHETUYECKOI0 aHAJIN3A.

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.

Okbimy nomuoceci / Pesynomamut ooyuenus / Learning o

utcomes

Kypersl corTi asikraranHaH KeiiH Olrim
aNylbLIAp KeJieci OKY HOTHIKelepiHe wHe
00J1a/1b1

l-reHeTuka cajachIHAAFbl Kazipri 3aMaHFbI
3epTTey 9MICTEPiH Oily;

2-0MoMenuIMHANa, aybll IIapyallbUIbIFbIH/IA,
TaOWFaTThl KOpFay cajachlH/a Ka3ipri 3aMaHFbI
TeHETHKA >KETICTIKTepiH MaiJanaHyablH HEeTi3Ti
OarpITTapbl MEH MEPCIEKTUBATIAPbIH OLTy.
3-TeHEeTUKaHBIH Ipreii Heri3iepiH, Kasipri
3aMaHFbl JKETICTIKTEpHl, [ eHeTHKaHBIH aaMmy
Mocesiesiepi  MeH YpHICTepiH, OHBIH 0Oacka
FBUIBIMIIADMEH e3apa OalaHbICBIH TYCIHAIpE
ouny;

4-opTypni  Typheri ['eHeTHKanblK —ecenTepni
mremte 6iny;

S-T€HETUKANIBIK TMPOIECTEPIH MOHIH JKOHE
oJIapbIH MEXaHU3MJIEPiH TYCiHaipe Oiny;
6-caHIBIK Oenrinepal  eJIey HOTHXKeIepiH
CTaTHKAJIBIK OHJICY/Il )KYpTi3e Oiy;
7-TEeHETUKAHBIH HETI3r1 OJICTEepiH MEHrepy

Ilocne  ycmemHoro  3aBepuieHHsi — Kypca
o0yuarmuecs OyayT

13HaTh COBpPEMEHHBIE METONbI HCCIEIOBaHUSA B
00J1aCTH TEeHETUKH;

2 3HaTh OCHOBHBIC HANPABJICHUS W TEPCIICKTHUBHI
UCIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM
TCHETUKU B OMOMEIUIIMHE, CEIbCKOM XO3SHCTBE, B
00J1aCTH OXpaHbl IPUPOJIBI.

3-00BsICHATH (PyHIITaMEHTaIbHBIE OCHOBHI T€HETHKH,
COBPEMEHHBIE  JOCTHXKEHHs,  HpoOJeMbl U
TEHJICHIINH Pa3BUTHUSI T€HETUKHU, €€ B3aMMOCBS3b C
IPYTHMHU HayKaMHu;

4-pemaTh TCHETHYECKUE 3a/1a49H PA3HBIX THIIOB;
5-00BSICHATH CYTh T'€HETHMUYECKHX MPOIECCOB U UX
MEXaHU3MBI,

6-TIPOBOTUTH CTATHUYECKYIO 00pabOTKY pe3yiIbTaToB
U3MEPEHUs] KOJIMUYECTBEHHBIX IIPU3HAKOB,;

7-BMameTh ~ OCHOBHBIMH  METOJaMH  TEHETHKH
(rOTOBUTH BpeMEHHBIE Ipenaparbl, aHAJIU3UPOBAThH
UXx).

8-KpUTHYECKH aHAJIM3UPOBaTh HH(OOPMAIHIO O

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).

8-critically analyse information about modern
advances in genetics and its applications; analyse
information about modern advances in genetics and
its applications.
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(yakpITIIa TIpermapaTTap sl JadbIHIAY, OJIapJIbl
Tanaay).

8-reHeTuKaHbIH Ka3ipri KETICTIKTEPi KoHE OHBI
KOJIaHOQJIbl Malijlaiany Typaibl aKmapaTThl
CBIH TYPFBICBIHAH TaJIal Oly.

JOCTHMIKCHUAX TI'CHECTHKH H eé
IMPHUKIAIHOM HCIIOJIb30BAHNH ;aHAJIU3UPOBATH
I/IH(bOpMaI_[I/II-O (6] COBPEMCHHBIX  JOCTHXKCHUAX
TCHETHKH U € MMPUKJIAAHOM HUCIIOJIb30BAHUH.

COBPEMEHHBIX

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Luronorus, I'ucronorus

| Luronorus, Tucronorus

| Cytology, Histology

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

[IoH TeHeTMKaHBIH  Ka3ipri  JKarJaalbIMEH
F€HETUKAHBIH FBUIBIM peTinae namy
MEePCIEKTUBANIAPBIH ~ KAMTHJIBI,  O€NTiiep/iH
TYKBIM  KyaJlaybIHBIH HETI3rl TeHETUKAJBIK
TYCIHIKTEpI MEH 3aHJbLIBIKTAPBIH  alllaJibl,
TCHETHKANIBIK TaJIJay/AblH HETi3JepiH 3epTTen/i,
TeHETUKAIIBIK MoceleNepAilentyaeaarabliapbl
KaJbITacTeipaabl. Kypc tazeprreynep, FhIIBIMA
xabaeikTapmMen AKT, BupTyanmbl MoaenbAey
kKoHEe Ooipkay KoimaHbUianpl. [IoH MekTenTe
OHMOJIOTUSHBIH THICTI OOTIMIH OKBITYABIH HET131H
KYpaumisl.

[[I/ICL[I/IHJ'II/IHa OCBCIIACT COBPCMCHHOC COCTOAHHC
TCHCTUKNW U HNCPCICKTUBLI PAa3BUTHA I'CHCTUKU KaK

HayKH, PAacKpbIBa€T OCHOBHbBIE T'€HETHUYECKHE
MOHATUA WM 3aKOHOMEPHOCTH  HACIJIEJOBaHUsA
IIPU3HAKOB, HW3Yy4aeT OCHOBBl I'€HETHYECKOIO
aHanmm3a, (OpMUpYET HAaBBIKM B  PEIICHUH
TEHETUYECKUX 3az1ad. Kypc COJZIEPIKUT
UCCIIEIOBAHMS, HCIIOJIB3YET HAy4HOE
o0opyoBaHuE u HKT, BUPTYalIbHOE
MOJEJIIMPOBAHNUE U IIPOTHO3MpOBaHue. J(ucuumimaa
¢dopmupyer OCHOBY JUTS IIPEJICTOSAIIErO
IIPENOJaBaHusl B  WIKOJIE  COOTBETCTBYIOLIETO

pasjaciia OHOJIOTHH.

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.

bazoaprama scemexuwici / Pykoeooumens npocpammer/ Programme manager

KoxmyxameroBa Asn CyiaTaHoBHA,
ara OKBITYLIBI, )KapaTbUIBICTAHY
FBUIBIMJIAPBIHBIH MAaruCTPi

KoxmyxameroBa Asn Cyi1TaHoBHA,
CTapIHI/Iﬁ npenoaaBaTeiib, MaruCcTp €CTCCTBCHHBIX

HayK

Kozhmukhametova Ayan Sultanovna,
senior lecturer, master of science
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Mymaczenes ncone Kopuwiazan opma/Mymaczenes u okpyxycarouias cpeoa/Mutagenesis and the Environment

Oky maxcamul / Yueonan yenv/ Purpose

KypcTtbiH  MakcaThl:  KOpIIaFaH  OpTaHBIH
MyTareHAepiH KOHE OJapJblH MYTAIUSICHIH:
(U3HKAIBIK, XUMHSJIBIK JKOHE OHOJIOTHSIIBIK
MyTareHJepMeH, oJlap/bl aHBIKTAy SAicTepiMEH
XKoHe Oenruni Oip MHAMBUAYYM MEH TOITYJISIUS

YIIIH  JKaFbIMCBI3  cajiapiapisl  a3alTy
MAaKCaThlHAa IPTYPJIi TaOUFATTarbl areHTTEPIiH
opeKeTi Ke3iHe COMATHKAITBIK KOHE

TeHEPATHUBTIK JKacyliajgapia MyTalusuiapiabiH
naia 6oy KaymiH Oaranay.

eap Kypca: u3ydyeHHE MYTareHOB OKPYXKaIOIIeH
CpeIbl U MyTaIlMii MU BBI3BIBAEMBIX: (PU3NICCKIMH,
XUMHYECKUMU U  OHOJOTMYECKUMH MyTareHamH,
METOJaMH WX BBISIBICHUST U  OLCHKA pHCKA
BO3HUKHOBEHHUS MYyTallUd B COMAaTUYECKUX U
TEHEPATUBHBIX KJIETKAaX TPU JCHCTBUU areHTOB
pa3HOIl MPHUPOABI C LENBI0 CBEACHUS K MHHHUMYMY
HETaTUBHBIX  TOCJHEACTBUH NI  KOHKPETHOTO
WHIUBUAYYMA U TOMYJISIIHH.

Course objective: study of environmental
mutagens and mutations caused by them: physical,
chemical and biological mutagens, methods of
their detection and assessment of the risk of
mutations in somatic and generative cells under
the action of agents of different nature in order to
minimize the negative consequences for a
particular individual and population.

Okbimy namuoceci / Pesynomamut o0yuenun / Learning outcomes

Kypersl corTi asikraranHaH KeiiH Olrim
alyumbLiap:

l-opra MyTareHiHiH epeKIIETIKTEPIH 3epTTey
HeTi31H Oiy;

2-OpTaHBIH HETI3T MyTareHmik (aKTopIapbiH
oury;

3-KOpIIaraH OPTaHBI JIACTAYABIH TEHETHKAIBIK
caJiapblH Olly;

4-myTanusHBIH Takga Oony cebentepi MeH
BIKTUMAJIJIBIFBIH TYCIHAIpE O1My;
S-myTanusiapIsH naiina OOTYBIHBIH
MOJIEKYJIaJIbIK MEXaHU3MJIEPiH TYCIHAIpe Oiy;
6-Kopraran OpTaHBIH JacTaHYbIHBIH
TeHETUKAIIBIK CaIapIapbIHBIH MOHIH TYCIHAIpe
oury;

7-KopIaraH OpTaHBIH JACTaHYBIH
MOHUTOPHHTIJIEY YIIIIH TECT-)KYHETIEPIiH HEeri3T1
o/licTepiH MEHTepY;

8-opTaHbiH MyTareHaiK KOLIEPOTEH/TI
(akTOpIapbIHBIH  MMOTCHIIHAABIK-TEHETHKAIBIK
OCJICeHIITITIH ChIHM Oaraiiaii Oiy.

ocJe yCIEIIHOT 0
o0yuarmuecs OyayT
1-3HaTh OCHOBY H3y4YeHHUS CHEHU(PUKA MYTareHOB
Cpensl;

2-3HaTh OCHOBHBIE MyTareHHbIC (DaKTOPBI CPEIBI;
3-3HaTh TEHETHYECKHUE TIOCIEACTBUS 3arpsi3HEHUs
OKpY>KaroIlen Cpelibl;

4-ymeTh OOBSICHATH MPUYMHHOCTD u
BEPOSITHHOCTHBIN XapakTep BO3HUKHOBEHUS
MYTalWi;

5-yMeTh OOBSCHATH MOJEKYISIPHBIE MEXaHU3MBbI
BO3HUKHOBEHHMS MYTallUii;

6-yMeTh OOBSCHATH CyTh T€HETHUECKUX TTOCIICICTBUN
3arpsi3HEHUS] OKPYXKAIOIEH Cpeibl;

7-BJIaJIeTh OCHOBHBIMH METOJAMH TECT-CUCTEM It
MOHUTOPHHIA 3arpsI3HEHUI OKpYKarolel Cpeibl;
8-yMeTh KPHTHYECKH OIICHWBATh ITOTCHIIMAILHO-
TE€HETUYECKYIO AKTUBHOCTh MyTareHHbIXU
KOLIEPOT'€HHBIX (PAKTOPOB CPEIbI.

3aBeplIeHUs] Kypca

After successful completion of the course,
students will be:

1-to know the basis for studying the specificity of
environment mutagens;

2-know the main mutagenic factors of the
environment;

3-know  the  genetic
environmental pollution;
4-be able to explain the causality and probabilistic
nature of mutations;

5-be able to explain the molecular mechanisms of
mutations;

6-be able to explain the genetic consequences of
environmental pollution;

7-master the basic methods of test systems for
environmental pollution monitoring;

8-to be able to critically assess the potential
genetic activity of mutagenic and cocerogenic
environmental factors.

consequences  of
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

uronorus, I'ucronorus

uronorus, I'ucronorus

| Cytology, Histology

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

OOJIBIII

Mytarenni OenceHai 3epTTEy AKOJOTHSIIBIK
FeHETUKAHBbIH  MAaHBI3IBI  aCIIEKTICl
TaObuTabl.  MyTareHAep/liH  Tapaaybl

aHoO-

MaJbJbl TEHACPAIH MOFBIPIAHYBIH aPTTHIPYHI,
TYKbIM KyaJalTbhlH aypylaplblH CEHIMILIITH
apTThIpybl MYMKiH. COHJIBIKTAaH MEIUITMHAFA,

aybul  IIApyallbUIbIFBIHA  HEMece
OHEepKaciOiHe  apHaiFaH

reHETUKAJIBIK OEJICEHIUTIKKE ChIHAIABL.

opOip xaHa

TaMaK
3aT

MyTanusiablK TEOPUS, ©3TEPrilliTiK, TEHOMJIBIK,

XpPOMOCOMJBIK, TEHAIK MyTauusiap,
MyTaI¥si1aH Kopray,
NOMYJSALUS JIeHTeliHAe MyTareHJepAiH
MeIUINHATBIK-TEHETUKAJIBIK

Oepy-Oys1  OGapiblK — cypakrap
KapacTbIPbUIATBIH CIIEKTPre Kipel.

OCBI

ar3aHbl

AHTUMYTAareHes,

acepli,

KOHCYJIbTalluA

II9HAC

N3yueHnne MyTareHHOW akTMBHOCTH Pa3HOOOpPA3HBIX
(GU3NYECKUX U XMMHYECKHX areHTOB HCIIOJIb3YEMbIX
YEJIOBEKOM, ABJIAETCS BaYKHBIM aCIIEKTOM
JKOJIOTUYECKOM TeHeTHKH. Pacrnpoctpanenne B
HaleM oOOMXOA€ MYTAareHOB MOJKET IIOBBICUTh
KOHIICHTPAaLlUI0 AaHOMAJBHBIX TI'€HOB, YBEIUYUTh
BEPOATHOCTh HaCJIECTBEHHBIX 3a00JeBaHUH.
[ToaTomy Ka)xkJ10e HOBOE BEIECTBO,
IIPEIHa3HAYEHHOE I MEIULUHBI,  CEJIBCKOIO
XO034MCTBA  WJIM  IHUUIEBOM  IPOMBIIUIEHHOCTH
IIPOXOJUT UCIIBITAHUE HA TEHETUYECKYIO AKTUBHOCTb.
MytanmonHass TeOpus, MU3MEHUYMBOCTb, T'€HOMHBIE,
XPOMOCOMHBIE, T€HHbIE MYTallUH, 3al1UTa OpraHu3Ma
OT MyTallui, aHTUMYTareHes3, JeMCTBUE MyTareHOB Ha
YpOBHE MONYJIALAH, MEJIUKO-T€HETUYECKOE
KOHCYJIbTUPOBAHME - BCE 3TH BOIPOCHI BXOIAT B
CIEKTp PaCCMAaTPUBAEMBIX B TaHHON AMCLUIUIMHE.

The study of the mutagenic activity of various
physical and chemical agents used by humans is
an important aspect of environmental genetics.
The spread of mutagens in our everyday life can
increase the concentration of abnormal genes,
increase the likelihood of hereditary diseases.
Therefore, each new substance intended for
medicine, agriculture or food industry is tested for
genetic activity.

Mutation theory, variability, genomic,
chromosomal, gene mutations, protection of the
organism from mutations, antimutagenesis, the
effect of mutagens at the population level, medical
and genetic counseling-all these issues are
considered in the spectrum of this discipline.

bazoaphama scemexwici / Pykoeooumens npocpammur/ Program

me manager

KoxmyxameroBa Asn CyiaTaHoBHA,
ara OKBITYLIBI, )KapaTbUIBICTAHY
FBUIBIMJIAPBIHBIH MAaruCTPi

KoxmyxameroBa Asn Cyi1TaHoBHA,
CTapIHI/Iﬁ npenoaaBaTeiib, MaruCcTp €CTCCTBCHHBIX

HayK

Kozhmukhametova Ayan Sultanovna,
senior lecturer, master of science
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buoxumus/ buoxumus/ Biochemistry

Oky maxcamul / Yueonas yenv/ Purpose

TiprrimikTig MOJICKYJIaJIBIK Herizaepin, | OcBoenue GpyHaaMeHTaIbHBIX 3HaHUH 0 xuMudyeckux | Mastering  fundamental — knowledge  about
OMOXMMUSUIBIK MEXaHU3MJIEp/l JKOHE OJIapJblH | Ipolleccax B JKUBBIX opraHm3max ¢ uenbto | chemical processes in living organisms in order
ar3aHbIH JICHCAYJIBIFBI MEH >KYMBICBIHA OCEpiH | IOHMMaHWs  MOJIEKYJISPHBIX ~ OCHOB  »km3HH, | t0 understand the molecular basis of life,
TYCIHY MakcaThlHAa Tipi OpraHu3mepieri | OMOXMMHUYECKMX MEXaHW3MOB W uX BiusHus Ha | biochemical mechanisms and their impact on the
XMUMHUSJIBIK TIPOIIECTEP Typaslbl ipreii OLTiMi | 310poBbe U GYHKIHOHUPOBAHHE OPraHU3Ma. health and functioning of the body.
urepy.

Okvimy namuoiceci / Pezynomamut 00yuenun / Learning outcomes
Kyperbl corTi askraranHan Keiiin 0imim | [Tocae yCHEeuHoro 3aBeplIeHHUs] Kypca | After successful completion of the course,
aJIymblLiap: o0yuvarommecs OyayT: students will be:
1-neri3ri buoxumus (cratukanbik, | 1 — TpanciupoBars 3HaHuUs 10 6a3oBoii Onoxumuu | 1 - Communicate  knowledge of basic
JUHAMUKAJIBIK, GYHKIMOHAABI | (CTaTHYECKasl, AMHAMUYECKas, (DyHKIIMOHAIbHASI biochemistry  (static, dynamic, functional
O6uroxumus )OoMbIHIIA OLTIMII Tapary; onoxumusi); biochemistry);
2-FBUIBIMH-OMIICTEMENIK ~ JieHreiae  emipiik | 2 — OOBACHATH Ha JIOJDKHOM YPOBHE HaydHO- 2 - Explain at the proper scientific and
MPOIECTEePIiH ~ MarbIHACBIH JKOHE  OJIAPJBIH | METOJAWYECKOM YPOBHE CMBICT KU3HEHHBIX methodological level the meaning of vital
ar3aHblH MYIIENepiMeH, YINanapbIMeH J>KOHE | MPOIECCOB U MX CBS3b C OpraHaMM, TKaHSIMH U processes and their connection with organs,
MylIenepiMeH OaiJIaHbICBIH THICTI JICHIeHJIe | OpraHaMH OpraHu3Ma; tissues and body organs;
TYCIHAIPY; 3 — TpancaupoBath OCHOBBI punocodcekux 3Hanmit, |3 - Translate the basics of philosophical
3-¢punocodusnbIK OUTIMHIH HETi3JEpiH, aram | B Y4aCTHOCTH, XUMHUECKHUX OCHOB SIBJICHUIA knowledge, in particular, the chemical basis of
alTKaHJIa, MaTepHAJJbIK  QJEMJIEri  JaMmy | pa3BUTHUS B MaTEpPUATBHOM MUPE; the phenomena of development in the material
KYOBUIBICTAPBIHBIH ~ XUMHSUIBIK ~ HETi3JepiH | 4,5— BBIMONHATH yIpa)XKHEHUSIX U XUMUYECKUE world;
Tapary; OKCTIEPUMEHTHI C OMOXMMHUUECKHM COZICPIKaHUEM; 4,5- Perform exercises and chemical experiments
4,5-0MOXUMHSIIBIK Ma3MYHMEH JKATTBHIFyJIap MeH | 6 — opraHu3oBath, MPOBOUTE M MpoaHanu3upoBars | With biochemical content;
XUMUSIIBIK AKCIIEPUMEHTTED JKYPri3y; OMOXMMHUYECKUE IKCIIEPUMEHTHI, paboTaTh B 6 - Organize, conduct and analyze biochemical
6-0MOXUMUSIIIBIK SKCIEPUMEHTTEP/Ii | COOTBETCTBHH C MPABHIIAMH XUMHUYCCKON experiments, work in accordance with the rules
yUBIMAACTBIPY,  XKYPridy  JoHEe  Tajjay, | 0e30MacHOCTH; of chemical safety;
XUMUSUTBIK ~ KaYITCI3/IiK ~ epexeNiepiHne  Ccoiikec | 7 — UCMOMb30BaTh OMOXUMHYECKHE IKCIIEpUMEHTh | 7 - USe biochemical experiments to organize and
KYMBIC iCTEY; JUIsS OpraHU3aIMK U BEIEHUS] HAYYHOU PabOTHI € conduct scientific work with students;
7-OKyIIBLUTAPMEH FBUTBIMH KYMBICTBI | YYCHHKAMU; 8 - work with various sources of biochemical
YHBIMIACTBIPY KOHE KYprizy yuriH | 8 — paboTath ¢ pa3InuyHBIMUA HCTOUHHUKAMH information
OMOXUMUSIIBIK SKCTIEPUMEHTTEP1 KOJIJIaHy; OmoxuMHUUYecKor nHpopmaIuu
8-0MOXUMUSIIBIK aKIapaTThiH oprypi
KO3/IePIMEH JKYMBIC 1CTEY
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Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Opranukansik xumus, Ouroxumus, Ajgam xKoHe
)aHyapiap GU3HOIOTHICHI

Opranunueckas xumusi, Puroxumus, Duzmonorus
YyeJIoBeKa M JKHBOTHBIX

Organic Chemistry, Phytochemistry, Human and
Animals Physiology

Kypcmuiny kbickawa mazmynwt / Kpamxoe cooepycanue kypca/ Course summary

buoxumuss  kypcel  Tipi
XUMHUSIIBIK MIpOLIeCTEPIi
neHreine 3eprreyai  Kamtuapl.  CTyaeHTTep
omomMosiekymanapaeiH  (OemokTap,  HYKICHH
KBIIIKBUIAAPHI, JUIHATEP, KOMIpCynap) HErisri
OMOXVMISUTBIK  JKOJIIAPBIH, KYPBUIBIMBI MEH
KBI3METIH, TCHETHKAHBIH MOJICKYJIaJTbIK
MEXaHM3MJCPIH,  JKacylla  DHEPreTHKACHIH,
MeTa0oIU3M/II, COHIali-aK xKacyna
mpouectepingeri  MonekynanapaslH — e3apa
opekerTecyiH 3eprreitni. Kypc coHbiMeH KaTap
(GU3HONIOTHS MEH MEIUITMHAHBIH OMOXHMHSITBIK
aCTeKTIepiH, COHBIH INIHAE MaTOJOTHs MeEH

OpraHu3MJIeperi
MOJICKYJIAJIBIK

Kypc "buoxumus" OXBaTbIBAET M3y4YCHHE
XUMHAYECKHX MPOIECCOB B JKUBBIX OpPraHM3Max Ha
MOJICKYJISIpHOM  ypoBHEe.  CTyAEHTbl  H3y4aroT
OCHOBHBIE OMOXMMHYECKHE IIyTH, CTPYKTYpy U
¢byHkuu  O6uomonekyn (0eTKOB, HYKJIEHHOBBIX
KHCJIOT, JIMIKAJOB, YTJIEBOJIOB), MOJEKYJISIpHBIC
MEXaHU3Mbl ~ TEHETHKH,  SHEPreTMKH  KJETKH,
MeTa0ONM3M, a TaK)Ke B3aMMOJICHCTBHE MOJIEKYJT B
KJIETOYHbIX mpoueccax. Kypc Taxke 3aTparuBaer
OMOXMMHUYECKHE aCTIEKTHI (DU3HOJIIOTUU U MEIULIUHBI,
BKJIFOYasl ~ MAaTOJIOTMM M JMArHOCTHKY  Ha
MOJIEKYJISIPHOM YPOBHE. Henbro SIBIISICTCS
MPEJOCTaBIEHUE CTYAEHTaM TJIyOOKHX 3HAaHMHA O

The Biochemistry course covers the study of
chemical processes in living organisms at the
molecular level. Students study the basic
biochemical pathways, structure and function of
biomolecules (proteins, nucleic acids, lipids,
carbohydrates), molecular mechanisms  of
genetics, cell energetics, metabolism, and
interactions of molecules in cellular processes.
The course also addresses biochemical aspects of
physiology and medicine, including pathology
and diagnosis at the molecular level. The goal is
to provide students with an in-depth knowledge
of the biochemical basis of life and its

MOJICKYJabIK ~ JCHICHIeri  JUarHOCTHKaHbI | OMOXMMHUYECKMX OCHOBAX >XH3HH M MX mpuioxkenuu | application in various fields of biology and
KaMTHbl. Makcatel - CTyJEHTTepre OHMOJIOTHS | B PA3IUYHBIX 00JIACTSIX OMOIOTUN U MEIULIUHBI. medicine.
MEH MEIWIMHAHBIH OpPTYPJi  cajlaliapblHIa
OMIpIiH  OMOXMMMSIIBIK  HEri3fepi  JKoHE
OJIapJIbIH KOJIIAHBUTYBl Typajbl TepeH OuliM
oepy.
bazoaphama rcemexuici / Pykosooumens npozpammel/ Programme manager
Tayp6aeBa I'yabxkan YpmanraeBHa, xumus | Tyne6aeBa  bamxan  BemcoBna, kanmmpar | Daribaeva Sevara Anvarkyzy, master of
FBUIBIMJAPbl KaHIUAAThI, KAaybIMJIACTBIPBUIFAH | XUMUYECKHX HAyK, aCCOLIMMPOBAHHBIN Mpodeccop natural sciences, Lecturer
npodeccop
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Tipwinix npoueccmepininy xumusncol/ Xumusn npoyeccos yncusnedeamenvrocmu/Chemistry of Vital Processes

Oky maxcamul / Yueonas yenv/ Purpose

BromorusHelH, XUMUSUIBIK aCIEKTUIEpiH TyciHy, | M3ydyenne xumudueckux ocHoB u  wMexanm3moB | Study of the chemical bases and mechanisms of
KOpIIaraH opTara oetiimaeny KOHE | JKU3HEHHO BaXKHBIX IIPOIIECCOB B opraHm3max ¢ | vital processes in organisms in order to
JICHCAYJIBIKTHI caxkTay MAKCaThIH/IA | LETBIO MOHUMAHUS XAMUYECKHAX acrektoB | understand the chemical aspects of biology,
OpraHu3Mjepaeri OMIpJIIK  TpoLecTepliH | OMONOTMK, aJanTalud K OKpykaromieil cpexe wu | adaptation to the environment and maintenance
XMUMUSJIBIK ~ HETI3Jepi MEH MEXaHM3MJEPIH | MOIAep KaHus 300POBbI. of health.
3eprTey.

Okvimy namuoiceci / Pezynomamut 00yuenusn / Learning outcomes
Kyperbl corTi askraranHan Keiiin 0imim | [Tocae yCHEeuHoro 3aBeplIeHHUs] Kypca | After successful completion of the course,
aJIymbLIap odyuarommecst OyayT students will be

1. Opraausmaepaeri ©eMipiiK MPOLIeCTeP.IiH
HEri3iHe XKaTKaH MOJEKYJaJIbIK Heri3iep MEeH
XUMHSUTBIK MEXaHU3MICP/Il TYCIHIIPIHI3.

2. Tipi xyienepae Oo0saTblH OHOJOTHUSIIBIK
KYyOBLIBICTAp MEH MpoIecTepAl TYCIHAIPY YIUIH
XUMHSUTBIK O1TIM/TI KOJITaHBIHBI3.

3. OpraHu3mzaepAiH  JkKacymiajgapbl — MeH
TIHJEPIHJEr1T OMOXUMHUSIBIK KOMIIOHEHTTEPAIH
@3apa 9pEeKeTTeCyiHe TajIay KacaHbI3.

4. buonoruanslk oKyWeirep MeH  TIpUIUIIK
MPOIIECTEPIH 3EPTTEYJIe XUMMSUIBIK OMICTEeP/Il
KOJIJIaHy.

5. Kopmiaran oprara OeHiMAETymiH XUMUSIIBIK
acIeKTiJIepiH TYCIHAIPIHI3.

6. KeiliGip mopimik 3aTTapAbslH ajaM ar3achlHa
ocepiH TYCIHY VIIIH XUMUSUIBIK YFBIMIAp/bI
KOJITaHY

7. Tipi xylienepae OonaTblH  XUMHSUIBIK
npouectepal  OeMHeNnelTiH MoJeNnbaep MeH
cxemalap/il 3ipiey.

8. MekTen XuMHA KYpPCBIHBIH »OHE OHBIMEH
0OaIaHBICTEI MIOHACPIIH OUOJIOTUSIIIBIK
MOCEJICIepIH  MICNTy/Ie  XUMMSUIBIK ~ OLTiM/II

1. OOBACHATH MOJIEKYJISIPHBIE OCHOBBI U XUMHYECKHE
MEXaHU3MBI, JeXKalllie B OCHOBE KU3HEHHO BAXKHBIX
IIPOLIECCOB B OpPraHU3Max.

2. ITpuMeHATh XMMHUYECKHE 3HAHUS JUIsl OOBSICHEHUS

OMOJIOTHYECKUX SIBJICHUI u MPOIIECCOB,
MPOUCXOISAIINX B )KUBBIX CHCTEMaX.

3. [IpoBoauTh aHau3 B3aUMOJICUCTBUS
OMOXMMHYECKUX KOMIIOHEHTOB B KJIETKAaX M TKaHSIX
OpraHU3MOB.

4. [IpumeHnAThH XUMUYECKUE METO/IbI B
HCCTIEOBAHUSIX OMOJIOTMYECKHUX CUCTEM "

MIPOLIECCOB KU3HEACSATENbHOCTH.

5. OOBICHATL XMMHYECKHE AacCIEKThl afamnTalid K
OKpY>Karollen cpene.

6. IlpuMeHATP XHUMHYECKHE KOHIENUWUA A
MOHMMAaHUS JEUCTBUSI HEKOTOPBIX JIEKAPCTBEHHBIX
MpenapaToB Ha OPTaHU3M YeJIOBEeKa

7. PaspabarteiBaTh MOJeNn u
WJUTFOCTPUPYIOIINX XUMUYECKHE
MPOUCXOISAIINE B )KUBBIX CUCTEMAX.

8. IlpumeHATh XUMHUYECKUE 3HAHUS B PEIICHUU
OMOJIOTMYECKUX MPOOJIEM IIKOJIBHOTO Kypca XUMHUHU
Y CMEXHBIX TUCHUTIINH

CXEMBI,
MIPOIIECCHI,

1 Explain the molecular basis and chemical
mechanisms underlying vital processes in
organisms. 1.

2. Apply chemical knowledge to explain
biological phenomena and processes occurring in
living systems.

3. Analyze the interactions of biochemical
components in cells and tissues of organisms.

4. Apply chemical methods in the study of
biological systems and life processes.

5. Explain chemical aspects of adaptation to the
environment.

6. Apply chemical concepts to understand the
effects of certain drugs on the human body

7. Develop models and diagrams to illustrate
chemical processes that occur in living systems.
8. Apply chemical knowledge to solve biological
problems in high school chemistry and related
disciplines
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KOJIAaHy

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

Aniam xoHe jkaHyapiap (pU3noIoTUsCH

‘ ®du3noa0rus YeJIoBeKa M >KUBOTHBIX

| Human and Animals Physiology

Kypcmuoiy kvickauwa mazmynst / Kpamrkoe codepicanue kypca/ Course summary

"Tipmmik  mponecTepiHiH XUMHUSICH" KYPCHI
OpraHu3MepAeri OHOJIOTHSIIBIK MPOIECTEPIiH
XUMUSIIBIK aCHEKTUICPiH 3epTTeyl KaMTHIbI.
CryneHTTep TIpUIUTIK OPEKETIHIH MOJICKYIIATBIK
MEXaHM3MAEpiH, >Kacyllaiap MeH TiHAepAeri
XUMHUSITBIK MIPOLIECTEP/Il, OMOXVMHUSITBIK
KOMITOHEHTTEPIiH e3apa OpeKeTTeCyiH,
OpraHu3MICpAiH KOpIIaFraH opTara OerliMIenyin
3eprreiiai. Kypc coHbIMEH Katap OHOJIOTHSIIBIK
3epTTeYIepAe XUMUSIIBIK QICTEPIi KOJIIAHY/IbI,
aypyJiapAblH XUMHSUIBIK aCIEKTIJIepiH KOHE
MEIUITTHATBIK OMOXVMHUSTHBI KAMTH/IBL.
MakcaTel - CTYyAEHTTEpre OMIpAiH XUMUSIIBIK
Heri3zepl JKOHE OJapAblH OHMOJOTHS MEH
MEAHIIMHA KOHTEKCTIHIE KOJIAHBUTYBI TYypaibl
TepeH Ou1iM Oepy.

Kypc "Xumus mporeccoB KuU3HEAEATSIbHOCTH"
OXBaThIBAa€T H3Y4YEHME XHMMMUYECKHUX  ACIIEKTOB
OMOJOrMYEeCKHX  MPOLECCOB B OpraHu3Max.
CTyZneHThl U3Yy4alOT MOJIEKYJISIPHbIE MEXaHU3MBbI
KU3HEJCATEIbHOCTH, XHUMHUYECKHE TMPOLECCHl B
KJIETKaX W TKaHSX, B3aMMOJICHCTBHE OMOXMMHUYECKIX
KOMITOHEHTOB, a/IanTauio OpPraHHU3MOB K
OKpykarwmen cpene. Kypc Takxke O0XBaTbIBacT
MIPUMEHEHUE XUMHUYECKUX METO/IOB B
OMOJOTMYECKUX  MCCIEIOBAaHUAX,  XMUMHUYECKUE
aCTeKThl 3a00J€BaHUI U MEIUIIMHCKYI0 OMOXUMHUIO.
Lenbto  sBiIAETCSs  MNPEAOCTaBICHHE  CTYACHTAM
rIIyOOKHUX 3HAHWM O XUMHUYECKUX OCHOBAX XHU3HU U
WX TpPUMEHEHWH B KOHTEKCTEe OHOJIOTMH U
MEJULIUHBI.

The Chemistry of Life Processes course covers
the study of chemical aspects of biological
processes in  organisms.  Students  study
molecular mechanisms of life, chemical
processes in cells and tissues, interactions of
biochemical components, and adaptation of
organisms to the environment. The course also
covers the application of chemical methods in
biological research, chemical aspects of disease,
and medical biochemistry. The aim is to provide
students with an in-depth knowledge of the
chemical basis of life and its application in the
context of biology and medicine.

a ycemexuiici / Pykosooumens npozpammer/ Programme manager

bazoapham
Tayp06aeBa I'ynbxan YpmaHnTaeBHa, XuMus
FBUIBIMJAPbl KaHAWAATbhl, KaybIMAACTBIPbLIFaH
npodeccop

Tyse6aeBa banxkan beucoBHa, KaHauaT
XUMHUYECKHUX HAYK, aCCOIIMMPOBAHHBIN Mpodeccop

Daribaeva Sevara Anvarkyzy, master of

natural sciences, Lecturer
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Xumusaoan ecenmep wvizapy aoicmemeci/Memoouka pewrenusn 3aday no xumuu/Methods of Solving Tasks in Chemistry

OKy maxcamut / Yueonaa yenv/ Purpose

bonamak xumus MyramimaepiHie opTypJii THUIITEr1
XUMUSIIBIK €CeNTepl HICIIYiH TEOPHSUIBIK KOHE
MPAKTUKAJIBIK HETi3/IepiH KaJbITaCThIPy, COHIAM-
aK oJapAsl TYCIHAIPY MEH OKBITYIBIH OICTEMEINIK
JaFIbUTIAPBIH JIAMBITY.

@dopmupoBaHue y Oyaymux y4yuTeled XUMUU
TEOPETUUECKUX U MPAKTUYECKUX OCHOB PEIICHUS
XUMHUYECKHUX 3a]ad pa3jIUYHbIX THUIIOB, a TaKXke
pa3BUTHE METOAMYECKHUX HABBIKOB IO HUX
00BSICHEHUIO U NPENOJaBaHUIO.

To provide future chemistry teachers with the
theoretical and practical foundations for solving
chemical problems of various types, as well as the
development of methodological skills in explaining
and teaching them.

Oxbimy nHomuyceci / Pesynomamul ooyuenusn / Learning outcomes

Kyperbl  ¢oTTi  agKraraHHaH KeiliH  Oilim
AIylIbLIap KeJieci OKY HOTHIKeJiepiHe wHe
00J1a1B1

- XUMUSHBIH HETi3ri OemimMuepi OOMBIHIIA OpTYpIIi
KYPJAETUIKTET1 €cenTepAl MIemyaiH oAicTeMeNiK
onicTepiH KOJAaHY;

- ecemTepAl  mIiemy  YIIiH
Oarnapiiamanapsl aiagany;,

- CTYIOCHTTEpre XUMUSUIBIK €CenTepAl Liemyre
yipery YIIIH MYJIbTUMEIUSUIBIK  9JIICTEPMEH
KYMBIC )Kacay;

- OJIMMIMAJAIBIK €CEeNTep/Il MENHIyAIH 9IICTEMENIK
TOCUIIEpiH MEHTEPY;

- TEOPHSUIBIK JKOHE KOJAAHOANbl CHUIATTaFbl
KYpJeJli IMIbIFapMallbUIbIK MiHIETTEp/1 HIemy;

- ecemTepAl  IIemly  YIIIH  KOMIIBIOTEPIIK
Oarnapiamanap/sl naianany;

- CTYIOCHTTEpre XUMHSUIBIK €CenTepiAl IIemryre
yipeTy YIIiH MyJIbTUMETUSHBI KOJIAaHY;

- TCOPHSIIBIK TYKBIpBIMIAMallap MEH XHUMHUSHBIH
HAKThl MAaTePHAJIbIH TAJIAY.

KOMITBFOTEPITIK

IMocne  ycmemHoro  3aBepuieHHsi  Kypca
o0yyarommecsi OyayT
- NPUMEHATh METOJUYECKHE MPUEMbl PEIICHHUS

3ala4  Pa3IMYHOM CIIO)KHOCTH II0 OCHOBHBIM
pazzenaM XMMHY;

- HCIOJIB30BaTh KOMIIBIOTEPHBIE MPOIPAMMBI IS
pelIeHns 3a1ay;

- OIepUpOBaThb METOJAaMH MYyJIbTUMEANA IS
Oo0y4eHMsT CTYJEHTOB pELICHHI0 XUMHYECKHX
3a1a4;

- BIAJACTb METOAWYECKUMU IPUEMAMH DELICHHUS
OJINMITMA/IHBIX 337a4;

- pemlaTb  CJIOXHBIE  TBOPYECKHE  3aJa4d
TEOPETHYECKOT0 U NMPUKIIATHOTO XapaKTePa;

- HCIIOJB30BaTh KOMIIBIOTEPHBIE NPOTPaMMBI IS
penieHus 3a1ay;

- HCIONB30BaTh MyJbTHUMEIWA JUIsI OOydeHUs
CTYJICHTOB PEIICHUI0 XUMUYECKUX 3a]1a4;

- QHAJIM3UPOBATh TEOPETHUUECKUE KOHLEHNLIUU H
(bakTHuecKuil MaTepual XuMHUH.

After successful
students will

- apply methodological techniques for solving
problems of varying complexity in the main
sections of chemistry;

- use computer programs to solve problems;

- use multimedia methods to teach students how to
solve chemical problems;

- master the methodological techniques for solving
Olympiad tasks;

- solve complex creative problems of a theoretical
and applied nature;

- use computer programs to solve problems; - use
multimedia to teach students how to solve chemical
problems;

- analyze theoretical concepts and actual chemistry
material.

completion of the course,

Ilpepexeusummepi / Ilpepexeuszumot / Prerequisites

[TeprnonThIK *Kylie 2IeMEHTTepl XUMUSICHI

XUMHUS 3JI€MEHTOB HepHOﬂHQCCKOﬁ CHUCTCMBI

Chemistry of Elements of the Periodic System

Kypcmuiy kvickawa mazmynot / Kpamkoe cooepicanue kypca/ Course summary

Tlon Gonamak XuMHs MyFalmimzepinze op Typni | Jucmumumsa popmupyer y 6yaymmx yaureneii | The discipline forms the skills of future chemistry
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JEHTeHIeri Mocesenepi Tanaay, >KIKTEY JKOHE
[Ienly JAaFAbUIaApbIH KaJIbIITACTHIPAIbl. XUMHUSIIBIK
ecenTepal WICIIYAIH JKaIMbl TOCUIAEPi, OJIAPIbI
KEHUIIETY KOHE AJTOPUTMICY ONICTepl KOHE
OKyIIbUIapFa  IIENIMAepal  THIMIOI  TYCIHIIPY
omictepi 3eprreneni. JIOTMKaNbIK JKOHE CBIHU
OWJIay/ibl TaMBITYyFa, 3aMaHayd TEXHOJIOTHsIIap MEH
JVTAKTHKAIBIK 9MIICTEP Il KOJJaHyFa epeKIle Ha3ap
aynapeiianel. Kypc XHMHSHBI OKBITY JKOHE OKY
NPOIECiH YHWBIMIACTBIPY YIIIH KaXeTTi Kociou
KY3BIPETTUTIKTEP 11 KANBIITACThIPYFa OarbITTaIFaH.

XMMHHM HaBBIKM aHann3a, KilacCUpUKauu W
pelIeHust 3a1ad Pa3’HOrO YPOBHS CIOXKHOCTH.
W3yyarorcss oOmme MHOAXOAbl K PEIICHHIO
XUMHAYECKHX 3a7a4, METOJbl WX YIPOLICHHUS H
aNTOPUTMU3AIHH, a TaKKe CIOCO0BI
3 HEKTUBHOTO OOBSICHEHUS PEHICHUI YJalIuMCs.
Ocoboe  BHMMaHHME  yIemseTcs  Pa3BUTHUIO
JOTMYECKOTO M KPUTHYECKOTO  MBIIUICHHUS,
UCIIOJIb30BAHUIO COBPEMEHHBIX TEXHOJOTHH U
IUIAaKTHYeCKuX npuemMoB. Kypc HampaBieH Ha
dbopmupoBanue npodeccHoHaIbHBIX
KOMIIETEHIMH, HEOOXOIUMBIX IS TPENOJaBaHUs
XMMHUH U OpraHu3aliy Y4eOHOro mpouecca.

teachers in analyzing, classifying and solving
problems of various levels of complexity. General
approaches to solving chemical problems, methods
of their simplification and algorithmization, as well
as ways to effectively explain solutions to students
are studied. Special attention is paid to the
development of logical and critical thinking, the use
of modern technologies and didactic techniques.
The course is aimed at developing the professional
competencies necessary for teaching chemistry and
organizing the educational process.

Ilocmpexsusummepi / Illocmpexeuszumot/ Postrequisites

OHAIPICTIK MpaKTHKa

‘ HpOI/ISBOI[CTBeHHaH ITpaKTHKa

| Apprenticeship practice

bazoaphama scemexwici / Pykoeooumenn npocpammer/ Programme manager

TayakesioB Yunruc AiigapraueBudy,
Imegarornka FBIJ'II)IMI[apBIHBIH MaFI/ICTpi

I'ybenko Makcum AHapeeBHY, CTapLINiA
IperoaaBaTejib, MaruCTp XuM1Nmn

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

MekTen XuMus IKCIIEPUMEHTIH KYPri3y sgicremeci/ Meroanka npoBeeHusi NIKOJbLHOI0 XumMuieckoro 3kcnepumenta/ Methods of Conducting a

School Chemical Experiment

OKy makcamul / Yueonasn yenwv/ Purpose

[TonHiH MakcaThl OoyamiaKk XUMUsT MYFaliMIEepiHIe
OuTiM Oepy TpoIeCiHAe XUMUSIIBIK AKCIIEPUMEHTTI
TUIMAL YHBIMAACTBIPY, JKYPri3y JKOHE 9JliCTEMENiK
KOJJlay YIIIH KaXeTTi KoCiOM KY3bIPEeTTUIIKTepl
KAJBIITaCTBIPy ~ OOJBIT TaObLIa/IbI. Kypc
TOKIpUOENepl  Kocmapiiay  JKOHE  KOpCery,
oJIapbIH KayilCi3iriH KaMTaMachl3 €Ty, 3aMaHayu
KaOJpIKTap MEH LHUQPPIBIK TEXHOJOTUsIapIbl
MailaJlady JaFJbUIapblH  JAaMBbITyFa, COHJAM-aK
MEKTEN OKYIIBUIAPBIHBIH TOKIPUOECIIK KhI3MET ICH
3epTTEY TOCUIl apKbUIBl XHMHSHBI OKYFa JereH

[enpto AMCUMIUIMHBL SABISIETCS (OPMHUPOBAHUE Y
OyIymux y4YuTener XuMUU TpodecCHOHATBHBIX
KOMIIETEHIMH, HEOOXOaUMbIX aJs 3¢ (eKTUBHON
OpTraHW3ally, TPOBENEHUS W METOANYECKOTO
COIIPOBOKICHUS XMMHUYECKOTO JKCIEPUMEHTa B
obpasoBaTensHOM Mporecce. Kypc HampasieH Ha

pa3BuUTHE yMeHUI IUTAHUPOBATh u
JIEMOHCTPUPOBATh  OMBITHI, OOecleyuBaTh MX
0€30MaCHOCTh,  MCIIONB30BaThb  COBPEMEHHOE

obopynoBanue u 1U(POBBIC TEXHOJOTHH, a TAKKE
dbopMupoBaTh |y IIKOJBHUKOB HHTEpPEC K

The purpose of the discipline is to provide future
chemistry  teachers with the professional
competencies necessary for the effective
organization, conduct and methodological support
of chemical experiments in the educational process.
The course is aimed at developing the skills to plan
and demonstrate experiments, ensure their safety,
use modern equipment and digital technologies, as
well as to form students' interest in studying
chemistry through practical activities and a research
approach.
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KbI3bIF'YIIBUIBIFbIH KAJIBIIITACTBIPYTa OarbITTaJIFaH.

HU3YUYCHUIO XUMHNHU qepes3 MMPAaKTUYICCKYIO
JIESITEILHOCTh U HCCIICI0BATCIbCKUM TOIXO0/I.

Oxpimy

namuoiceci / Pesynomamul 00yuenusn / Learning outcomes

Kypersl  ¢oTTi  asgKraraHHaH KeMiH  Oiiim
anymbLiap Kejieci OKY HOTH)KeJlepiHe He
00J1a/1b1
1-XuMusIbIK
HeTi3/1epiH Oiy.
2-XUMUSIIBIK SKCIIEPUMEHTTEPAl Kocmapiay, KO
KOHE Taljay OMICTEpiH MEHrepy, COHAal-aK
AKCIIEPUMEHTTIK KbI3METIEH OaillaHbICThl HETI3T1
YFBIMJIAP/IbI MEHTEPY.

3-MeKTell XUMHUS  3epTXaHachl  JKarJaibIHIA
Kayilci3MiKk TEXHHKAchl MEH eHOEKTI Kopray
epexesiepiH caKTail OTHIPBIN, XUMHUSJIIBIK 3aTTapMEH
KOHE KaOABIKTapMeH KAayllci3 JKyMbIC icTel Oy,
COHBIH 1IIIHJ€ KOPFAaHBIC KYpalJapblH MaiifanaHy
YKOHE PEaKTUBTEPl OaKplIay.

BKCHepI/IMeHTTiH TCOPUAJIBIK

4-XUMUSITBIK IKCIIEPUMEHTTEP/IH opTypai
TYPJIEPIH KYPri3y SJICTEPIH MEHTepY.
5-XUMUSIBIK ~ DKCIEPUMEHT apKbUIbl  3epTTey

JaFAbUIapbIH MEHTEpY.
6-KOHKypCcTap MEH OJMMITAaJaiap JKaFJaibIHIa
HKCHEPUMEHTTIK MIHAETTepAl OpbIHIAY Ke3iHJe
KYpZAesi MIHAETTEP 1 MICNly JaFAbUIapbliH KOJIJaHy,
OKYIIBUIAP/IBIH 3€pTTEY KbI3METIHE JIEr€H BIHTAChIH
HBIFaUTy.

7-XUMUSJIBIK ~ OKCIIEPUMEHTTEPAl  KYpPrizy MeH
tangayra [T-rexHonorusumapasr OipikTipy.
8-XMMUSIBIK ~ TpOLECTep MEH peakuusapabl
MOJIENIBACY, TalAay >KOHE BU3yaIU3alMsuiay YILUiH
3aMaHayu HU(PIIBIK Kypalgapabl MEHTepy.

Ilocnie  ycmemHoro
oOyuaromuecst OyayT
1 — 3HaTh TEOpEeTMHYECKUE OCHOBBI XMMHUYECKOTO

3aBeplIeHUs  Kypca

3KCIIEPUMEHTA.
2 — BIameTh METOJAaMHU  ITUIAHUPOBAHUS,
MOCTAaHOBKH u aHanmza XHUMHUYECKUX
SKCIIEPUMEHTOB, A TaKX€ OCBOST KIIKOYEBbIC
TOHSITHUS, CBS3AHHBIX C 3KCIIEPUMEHTAJIbHOU
JIESITEILHOCTBIO.

3 — yMeTh 0e30macHO paboTaTh ¢ XMMHYECKUMU
BeIIECTBAMH W 00OpyAOBaHHEM  CcOOJIIOAast
IIpaBUJIa TEXHUKU 0€30MacCHOCTU M OXPaHbI TPyAad
B YCIOBUAX LIKOJIbHOU XUMHUYECKON
nabopaTopuu, BKJIIOYast UCMOJIb30BaHUE
3alIUTHBIX CPEJICTB M KOHTPOJIb 32 PEAKTHBAMH.

4 — BnasieTh METOAMKAMHU MPOBEICHUS Pa3INnYHbIX
THUIIOB XUMHUYECKUX IKCIIEPUMEHTOB.

S5 — BJIaJeTh HCCIEN0BAaTENbCKUX YMEHHI depe3
XUMHUYECKHH SKCIIEPUMEHT.

6 — MPUMEHSATh HABBIKM PEIICHHS CIIOKHBIX 3a7ad
IIPU BBINIOJHEHUH HKCIEPUMEHTAIBHBIX 3a7ad B
YCIIOBHSIX KOHKYPCOB M OJIMMITHAJ, YKPETUICHHE
MOTHBAIlUM  YYallUXCS K HCCIEI0BaTEIbCKON
TeSITeTbHOCTH.

7 — unTerpupoBath IT-TexHoONMOrHMI B IpoBeeHNE
Y aHaJIN3 XUMHUYECKUX IKCTIEPUMEHTOB.

8 — BIageTh COBPEMEHHBIMH LHU(POBBIMU
MHCTPYMEHTAMHU JUIsI MOJICJIMPOBAHU, aHAIu3a U
BU3YyaJIM3allMd  XMMHUYECKHX  IPOILECCOB U
peaKkuuid.

After successful
students will

1 — to know the theoretical
chemical experiment.

2 — master the methods of planning, staging and
analyzing chemical experiments, as well as master
the key concepts related to experimental activities.

3 — be able to work safely with chemicals and
equipment, observing the rules of occupational
safety and health in a school chemical laboratory,
including the use of protective equipment and
reagent control.

4 — master the methods of conducting various types
of chemical experiments.

5 — Possess research skills through a chemical
experiment.

6 — apply complex problem solving skills when
performing experimental tasks in competitions and
Olympiads, strengthening students' motivation for
research activities.

7 — integrate IT technologies into the conduct and
analysis of chemical experiments.

8 — possess modern digital tools for modeling,
analyzing, and visualizing chemical processes and
reactions.

completion of the course,

foundations of a
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Ilpepexeusummepi / Ilpepexeusumot / Prerequisites

betoprannKaiibIK KOChUIBICTAP IbIH MAHbBI3 /bl
KJIacTaphbl

Baxneiimne KJIaCChI HEOPraHUYECKUX
COCTUHEHUN

The Most Important Classes of Inorganic
Compounds

Kypcmuiy kbickawa mazmynst / Kpamrkoe codepycanue kypca/ Course summary

[Ton Gosamak XUMHsI MyFaTiMAEpiHiH OuTiM Oepy
IpoIeciHe XUMMSUIBIK ToXxipuOenepai
YUBIMIACTBIPY JKOHE OTKI3y OOMBIHIIA KOCiOM
JaFIbUIAPBIH KaJIbIITaCTRIpYFa OarpiTTanFa. Kype
asiChIHJIA CTYJICHTTEP IKCIIEPUMEHTTEP/II
JKocIapiiay, Kepcery *oHe Tajjlay NPHHIUIITEPIH,
COHJIali-aK oJap/bIH KayilCi3IiriH KaMTamMachl3 eTy

omictepiH  yHpeHemi. ©Op TYpii  JaeHreigeri
SKCIIEPUMEHTTEp IKYPri3y VIIH 3epTXaHaJbIK
XKaOJBIKTBI,  PCAKTUBTEPII  JKOHE A PIBIK
TEXHOJIOTHSIIAP/IbI naiianany TociIaepi

urepinyae. OKylmbUIapIblH TPAKTUKAIBIK 1C-OpEKET
apKbUIbl 3€pTTEy JaF/blIapblH JaMBITyFa, COHIAM-
aK XUMHSJIBIK OKCIIEPUMEHTTI OKYy TpoIeciHe
OIpIKTIpYAIH OJICTEMENIK acHeKTUIepiHe epeKIle
Ha3ap ayaapbliajsl.

JlucuuiuiiHa HarpaBlieHa Ha (OPMHpPOBAHUE Y
Oyaylmx y4uTeleld XuMuM MpodeccHoHATbHBIX
YMEHUH [0 OpraHu3allid ¥  [POBEIACHUIO
XUMHYECKHX  ONBITOB B  00pa3oBaTeIbHOM
nporecce. B pamkax Kypca CTYACHTBI H3Yy4arOT
MPUHIMIEl  TUIAHUPOBAHUSA, JIGMOHCTpPAIUU |
aHalM3a OSKCIIEPHUMEHTOB, a TaKXe METObI
obOecrieuenus wux Oe3zonmacHocTH. OCBauMBarOTCS
MOJIXOABl K WCIOJIB30BaHUIO JIAOOPATOPHOTO
o0opyIOoBaHUsA,  PEAaKTUBOB U  IU(DPPOBBIX
TEXHOJIOTUH Ui TPOBEICHUS SKCIICPHUMEHTOB
pazHoro ypoBHs cioxHOCTH. Oco00e BHHUMaHUE
yIensieTcs Pa3BUTHIO y MIKOJIEHUKOB
HCCIIeIOBATEIIECKHX HABBIKOB qepes
MPAKTUYECKYIO JesITeNIbHOCTbD, a  Takxke
METOTNICCKUM acTieKTaM WHTETPAIuN
XUMHYECKOT0 IKCIIEPUMEHTa B yueOHBIN MpoIiecc.

The discipline is aimed at developing future
chemistry teachers' professional skills in organizing
and conducting chemical experiments in the
educational process. During the course, students
learn the principles of planning, demonstrating, and
analyzing experiments, as well as how to ensure
their safety. Approaches to the use of laboratory
equipment, reagents and digital technologies for
conducting experiments of various levels of
complexity are being mastered. Special attention is
paid to the development of students' research skills
through  practical  activities, as well as
methodological aspects of integrating chemical
experiments into the educational process.

Ilocmpexsusummepi / Illocmpexeuzumot/ Postrequisites

OHJIIPICTIK MPAaKTUKA

‘ HpOI/BBOI[CTBeHHa}I IMPpaKTHUKa ‘

Apprenticeship practice

bazoaprama scemexwici / Pykoeooumenn npozpammer/ Programme manager

TayakesioB YuHruc AiigaprazueBmdy,
Ne/1aroruKa FhUIBIMIAPBIHBIH MarucTpi

I'yoenko Makcum AHApeeBHY, CTapIINN
IIPENOAABATENb, MATUCTP XUMUHU

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry
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Ousnkanablk xumus / Dusnueckast xumus / Physical chemistry

OKy maxcamut / Yueonaa yenv/ Purpose

Gbu3uKaablK XMMHSHBIH  HETi3ri  3aHJapbIMEH, | O3HAKOMIJIEHHE c OCHOBHBIMH 3akonamu | familiarization with the basic laws of physical
OJIapJbl OPTYPIi TEOPHUSUIBIK JKOHE MPAKTHKAIBIK | pU3MYecKoil Xxumuu, obnactsamu ux npumeHenus | chemistry, fields of application in the various
MoceeNepai  IIellyae KOJJaHy cajajapblMEH | B PEIICHHHM pa3jMyHbIX — TeopeTwueckux u | theoretical and practical problems
TaHBICY. MPAaKTHYECKHUX 3a/1aY.

Oxpimy namuoiceci / Pesynomamul 00yuenusn / Learning outcomes
Kyperbl  corTi  asikraraHHaH keidin  Oimim | [Toccie  ycmemHoro  3aBepmienmsi  Kypca | After successful completion of the course,
aJymbLIap KejieCi OKY HOTHIKeJepiHe wue | odydawmuecs OyayT students will
0oJ1a1b1 1 — TpaucnupoBath (yHmameHTagbHbie 3Hanus B | 1 - Translate fundamental knowledge in the field of
1-pusukanblk ~ XMMHSHBIH ~ HEri3ri  cajanapbl | 00JacTH OCHOBHBIX paszenoB (uszmueckoi xumun; | the main sections of physical chemistry;
OoiibIHIIa ipresi OLTIMAI Tapary; 2 - IPUMEHSITh CYTh OCHOBHBIX 3aKOHOB U Teopuid | 2 - Apply the essence of the basic laws and theories
2-XUMHUSTHBIH HET13r1 3aHIaphl MCH | XUHMHHM, Ha OCHOBaHHHM HX MOXET o0bscHuTh | Of chemistry, on the basis of them can explain the
TCOPUSUIAPBIHBIH ~ MOHIH  KOJJIaHYy,  OJIapJblH | 3aKOHOMEPHOCTH  MpOTeKaHus  xuMudeckux | regularities of chemical processes;
HETI31H1€e XAMUSIIBIK MPOLECTEP/IIH | IPOIIECCOB; 3 - explain chemical phenomena, using dialectical
3aHIBUTBIKTAPIH TYCIHIIPE aaaibl; 3 - oOwsacHaTh xuMHuUeckue sBieHus, ¢ | laws that generalize the development of natural
3-Taburar KYOBLIBICTAPBIHBIH JAMYbIH | UCTIOJIb30BAHUEM  JIHANEKTHYSCKHX  3aKOHOB, | phenomena

KAITMTBUIAHTBIH JHATICKTUKAIBIK 3aHIapabl KOJIaHa
OTBIPBIN, XUMUSUIIBIK KYOBUIBICTAPIBI TYCIHIIPY

4,5-ecenTik ecenTepil WIENly JKOHE OpbIHAAY
Ke3iHAe TEOPUSUIBIK OUTIMII KOJAaHy XUMHSIIBIK

JKCIIEPUMEHT;
6,7-Tb epexenepine ColiKec XUMUSIIIBIK
SKCIIEPUMEHTTIH  OPBIHIAIYBIH  YHBIMIACTHIPY,
OHBIH HOTHKENEPiH TaNKbLIAY KOHE

KOPBITBIHBLIAPABI 931pJIey;
8-opTypui Ke3aepAeH KaXeTTi akmapaTThl 13/ey.i
KOHE OHJCYAl )KY3ere achlpy

00001IAIOIINX Pa3BUTHE SIBICHUN MTPUPOJIBI

4,5 - OpUMEHATh TEOPETHUYECKHE 3HaHMUA IpU
pe€ICHUM PACUCTHBIX 3ada4 W  BbIIIOJIHCHHU
XUMHUYECKOT0 3KCIIEPUMEHTA;

6,7 - OPraHru30BbIBATh BBIMMOJIHCHUC XUMHUYCCKOI'O
9KCHEPUMEHTa B COOTBETCTBUHU ¢ mnpasuiamu Thb,
o0CyXJIeHHEe ero pe3yiabTaToB H pa3paboTka

BBIBOJIOB;
8 — ocymecTBIATh TOUCK W  00paboTKy
HEOOXOAMMOW  MHPOPMALMU U3  Pa3IMYHbIX
HUCTOYHHKOB

4,5 - apply theoretical knowledge in solving
calculating problems and performing

chemical experiment;

6,7 - Organize the performance of a chemical
experiment in accordance with the rules of safety,
discuss its results and develop conclusions;

8 - Search and process necessary information from
various sources

Ilpepexeuzummepi / Ilpepexeuszumut / Prerequisites

XUMHSUTBIK TEXHOJIOTHS, XUMUSIIBIK OH/TIPICTIH
9KOJIOTHSICHI

XumMudeckas TEXHOJIOTHS, DKOJIOTHUS
XMMHYECKOTO IPOU3BOJCTBA

Chemical Technology, Ecology of Chemical
Production

Kypcmuiy kbickawa mazmynot / Kpamkoe cooepicanue kypca/ Course summary

[Ion TepMoaMHAMMKa 3aHAApbIH, peaKIuUsIapIbIH
KHHETUKACHIH, 3aTTapJblH KACHETTEPiH JKOHE

JucuummHa paccMaTpuBaceT 3aKOHBI
TEPMOJMHAMMUKH, KUHETUKY pEaKIUi, CBOWCTBA

The discipline  examines the laws of
thermodynamics, reaction Kkinetics, properties of
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oJapabIH MOJICKYJIATBIK KOHE aTOM/JIBIK
JeHreinepaeri e3repictepiH Kapacteipansl. [loH
TabWFaTTa »JKOHE 3epTXaHajga OoJbIN  KAaTKaH
MPOLIECTEP/II TYCIHIIPYTe KOMEKTECETIH XUMUSIIBIK
KYOBUIBICTAp/Ibl  Tajjay KoHE OoJpKay YIIiH
MaTeMaTHKAJIBIK dicTepai Koyiganansl. bomamax
XUMUS MyFajaiMaepi (PU3MKaIbIK XUMUSHBI TTOHHIH
TEOPHSUIBIK HETI3JepiH TYCIHY, AIKCHEPUMEHTTEP
KYpPrizy JKOHE ecemnTepli Uiemy IaFabUIapbiH
JaMBITy, COHJAH-aK MEKTENTe KypJeinl XUMUSIIBIK
TYKBIpBIMIAManapAbl  OKBITYIBIH  O/IiCTEMEIIiK
TOCUIIEPIH KAIBITACTRIPY YIIIH 3€PTTEH/II.

BEIECTB M HX H3MEHEHHS Ha MOJICKYJSPHOM H
ATOMHOM YPOBHAIX. B AUCHUIINIMHE UCIIOJIB3YHOTCA
MaTeMaTH4YeCKUe METOIbl JUIs  aHaiuW3a u
IMPOTHO3UPOBAHUA XUMHYCCKUX HBHCHHﬁ, qTO
MOMOTaeT OOBSCHSITD MPOIIECCHI, MTPOUCXOISIIIE B
npupoae W Jnaboparopuu. bymymue yaurens
XMUMHH ~ M3y4aroT (U3HYECKYI0 XHUMHUIO  JUIs
IIOHUMAaHWA TCOPETUYCCKUX OCHOB IIPCAMCTA,
Pa3BUTHS HABBIKOB MTPOBEICHUS YKCIIEPUMEHTOB U
pelieHusl 3a1ad, a Takke Il (HOPMUPOBAHHMS
METOIMYECKUX MMOAXOM0B K  IPEMNOJAaBaHHIO
CJIIOKHBIX XUMHWYCCKUX KOHHCHHI/H\/JI B IIKOJIC.

substances and their changes at the molecular and
atomic levels. The discipline uses mathematical
methods to analyze and predict chemical
phenomena, which helps explain processes
occurring in nature and in the laboratory. Future
chemistry teachers study physical chemistry to
understand the theoretical foundations of the
subject, develop skills in conducting experiments
and solving problems, as well as to form
methodological approaches to teaching complex
chemical concepts in school.

bazoaphama

scemexuiici / Pykosooumens npozpammel/ Programme manager

Tayp6aeBa I'yib:kan YpMaHTaeBHA, XUMUS
FBUIBIMJIAPbI KAHTU/IAaThI, KAybIMIACThIPbLUIFaH
npodeccop

I'ybenko Makcum AHapeeBHY, CTapIINii
IIpenojaBaTellb, MarucTp XUMUU

Gubenko Maxim Andreevich, Senior Lecturer,
Master of Chemistry

AHaJm3IiH Gpu3nKa-XUMHUSJIBIK daicTepi/ Pu3nko-xumuudeckue meroanl anaamusza/ Physical and Chemical Methods of Analysis

OKy makcamul / Yueonasn yenwv/ Purpose

CryneHTTep/iH 3aTTapblH KYpaMbIH carajbl )KoHE
CaHIBIK aHBIKTAY ONICTEMECi, aHaJUTUKAJIIBIK
KypaJJlapMeH JKYMBIC ICTEY JaF[blIapbl KoHE
albIHFaH HOTWKENEpAl TYCIHIIpY Jar[bliapbl
OoiibIHIIA O1TIMAEPIH KAJBIITACTHIPY.

@opmMupoOBaHME Yy  CTYIEHTOB 3HAaHUU IO
METOJIMKM KAaueCTBEHHOTO U KOJIWYECTBEHHOIO
OTIpeJIeJIEHUs] COCTaBa BELIECTB, HABBIKOB pabOTHI
C aHaJIUTHYECKUMU MpudbopamMum U  yMEHUH
UHTEPIPETUPOBATH MOJTYYEHHBIE PE3YIIbTATHI.

Formation of students' knowledge on methods of
qualitative and quantitative determination of the
composition of substances, skills of working with
analytical instruments and the ability to interpret the
results.

Oxbvimy namuceci / Pezynomamut o0yuenusn / Learning outcomes

Kypersl  ¢oTTi  asikraraHHaH KeiliH  0Oijim
ATylIbLIap  KeJleci OKy HITHiKeJIlepiHe wHe
0oJ1abI

1-teopusinblk  Heri3fepAl  TYCIHY-TalgayablH
(UBUKAIBIK JKOHE XUMHSUIBIK OIICTEPiHIH 1preii
NPUHIUNTEPIH, OJApAbl JKIKTEY MEH KOJIJaHy
cayaJapbiH OiTy.

2-Tangay QNICTepiH MEHIrepy-CHeKTPOCKOMHUSIIBIK,

ITocne  ycmemHoro  3aBepuleHHsi  Kypca
o0yyarommecsi OyayT
1-moHNMMaHNEe TEOPETHYECKHX OCHOB — 3HaHUE

(yHIaMEHTAIbHBIX TPHUHIUIOB (U3NYECKUX U
XAMUYECKHUX METOIOB aHaJu3a, X
Kiaccuukanuu u 00J1acTH MPUMEHEHUS.

2-BlIajieHie METONaM{ aHali3a — CIIOCOOHOCTH
MPOBOJUTh KAYECTBEHHbIH M KOJWYECTBEHHBIN

After successful
students will
1-understanding of the theoretical foundations —
knowledge of the fundamental principles of
physical and chemical methods of analysis, their
classification and field of application.

2-mastery of analytical methods — the ability to
perform qualitative and quantitative analysis of

completion of the course,
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ANEKTPOXUMHUSUIBIK,  XPOMATOTpadysUIbIK  JKOHE
Oacka oficTepal maijanaHa OTBIPBII, 3aTTapibIH

camajplK JKOHE CaHABIK TaJJayblH JKYPrizy
KaoOineri.

3-aHAIUTHUKAIIBIK XKabIpIKTapMeH KYMBIC-
3epTXaHaIbIK acranTapablH
(cmexTpodoromerpiep, xpomarorpadrap,
IIOTEHIUOMETPJIED KOHE T.0.) JKYMBIC

NPUHIMIITEPIH Hrepy >XKOHE OJIapAbl TNaijaiaHy
TaFabUIapHL.

4-nepexTepai OHJeY KOHE TYCIHIIPY — albIHFaH
OKCHEPUMEHTTIK ACPeKTepAl Tanjmay, Kaiuopiey
rpadUKTepiH KYpy, 3aTTaplblH KOHIICHTPAIUSICHIH
€CeITey )KOHE KOPBITBIHBI )Kacay MYMKIHIIT1.
5-OKBITy/Ia Tajaay OSMICTepiH KOJIAaHY-MEKTEeNTeri
XMMHUSL KypPCBIH/AA TalIaynblH (U3NKA-XHUMHUSITBIK
onicTepiH Oeilimzey JKoHE KepceTy, OKYUIbUIap
YIIIH 3epTXaHaJbIK >KYMBICTap/Ibl 931piey KaOieTi.
6-3epTTEy HMaFIBUIAPBIH  JIaMBITY-aHAIATHKAIBIK
ecenrTep  WbIFapa  Olly,  AKCHEpUMEHTTEp.l
Kocmapiay, Taljay oJICTEpiH d3ipyiey JKOHE
oJIapAbIH JONIITIH OaFanay.

7-Kayinci3oiK ~ TEeXHUKACBIH  CaKTay-XHUMMUSUIBIK
PEaKTUBTEPMEH, acranTapMeH KOHE
KaOBIKTAPMEH JKYMBIC ICT€Y Ke3iHJIe KayiIcCi3ik
TajanTapelH  Oily, COHAaW-aK  KaJJbIKTapbl
AKOJIOTHSUIBIK KayiIci3 KoIere skapaTy darblaaphl.
8-3amanayn TEXHOJIOTUSITAP b naiiganany-
JEPEKTEPl OHJIEY, CHEKTPIEP/l MOJEIBACY JKOHE
O0acka  aHATUTHKAIBIK  TalcCelpManap  YIIiH
KOMITHIOTEPITIK OaFapiiaManapabl MEHTepy >KOHE
OKBITYZa U PIBIK KYpaJaapabl KOJJIaHy.

aHamn3 BEIIIECTB c UCIIOJIb30BaHUEM
CIEKTPOCKOIUYECKHUX, AIEKTPOXUMUYECKHX,
XpoMaTorpauyecKux 1 JPyrux METOIOB.
3-paboTa ¢ aHAIMTHYECKUM O0OOpyIOBaHHEM —
OCBOCHHME TPUHIUIIOB pPabOTHl J1a0OpPaTOPHBIX
npubopoB (CreKTpoOTOMETpPHI, XpOoMaTorpadsl,
MOTEHIIMOMETPBI W JIp.) W  HAaBBIKM  MX
9KCILTyaTaIuH.

4-06paboTka U MUHTEpHIpeTaIHs JaHHBIX — YMEHHE
aHAJM3UPOBAThH MMOJTyYCHHBIE SKCIIEPUMEHTATbHBIC
JIAHHBIC, CTPOHUTh KaTMOPOBOYHBIC TpadHKH,
paccUMTHIBaTh KOHIICHTPALMU BEIIECTB U JAETaTh
BBIBOJIbI.

S-prMeHeHrne METOI0B aHAIM3a B MPETOAaBaHUN
— CHOCOOHOCTh allanTHPOBATh u
JIEMOHCTPHPOBATh (PU3UKO-XUMUYECKHE METOIbI
aHalM3a B IIKOJBHOM  Kypce  XHMHH,
pazpabaTeiBaTh  J1abopaTopHble  pabOTHI IS
yUaIIAXCS.

6-pa3BUTHE HCCIENOBAaTENIbCKUX HABBHIKOB  —
YMEHUE  CTaBUTh  AHAJTUTHYECKHE  3a/1a4H,
IUIAHUPOBATh  DKCIEPUMEHTHI,  pa3pabaThIBaTh
METOIMKH aHAJIN3a U OIEHUBATH UX TOYHOCTb.
7-cobmiofieHre TEeXHUKHA O€30MacHOCTH — 3HAHUE
TpeboBaHmuii  Oe3omacHOCTH TpuU  paboTe ¢
XUMHYECKUMH  PEaKTHBaMH, TNpubopamMu U
000pyJIOBaHUEM, a TAKXKE HABBIKH HKOJIIOTHYCCKU
0€e30MacHOl YTHIIN3aI[i OTXO0/I0B.
8-uCToNb30BaHNE COBPEMEHHBIX TEXHOJIOTHH —
BIIQJICHUE KOMITBIOTEPHBIMU MpOrpaMMaMu IS
00pabOTKN JTaHHBIX, MOJIETUPOBAHUS CIIEKTPOB U

JIPYTUX  aHAJIMTUYCCKUX  3a7ad, a TaKKke
NpUMEHEHHEe  IU(POBBIX  MHCTPYMEHTOB B
o0y4JeHuHu.

substances using spectroscopic, electrochemical,
chromatographic and other methods.

3-working with analytical equipment — mastering
the  principles of laboratory instruments
(spectrophotometers, chromatographs,
potentiometers, etc.) and their operation skills.
4-data processing and interpretation — the ability to
analyze experimental data, build calibration graphs,
calculate concentrations of substances and draw
conclusions.

5-the use of analytical methods in teaching — the
ability to adapt and demonstrate physico-chemical
methods of analysis in the school chemistry course,
to develop laboratory work for students.
6-development of research skills — the ability to set
analytical tasks, plan experiments, develop analysis
methods and evaluate their accuracy.

7-compliance with safety regulations — knowledge
of safety requirements when working with chemical
reagents, devices and equipment, as well as skills in
environmentally sound waste disposal.

8-the use of modern technologies — possession of
computer programs for data processing, spectrum
modeling and other analytical tasks, as well as the
use of digital tools in teaching.
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Ilpepexeusummepi / Ilpepexeusumut / Prerequisites

XUMHSUTBIK TEXHOJIOTHS, XUMUSIIBIK OH/IIPICTIH
DKOJIOTHASICHI

Xumnueckas TEXHOJIOTHSI, DKOJIOTUA
XUMHUYECKOT0 MPOU3BOJICTBA

Chemical Technology, Ecology of Chemical
Production

Kypcmuiy Kbickawa mazmynst / Kpamkoe cooepycanue kypca/ Course summary

[Ton TanmmayabplH TEOPHSUIBIK HETi3epiH, COHBIH
IIHAE 3aTTBIH OPTYPJl COyJeleHy TypJiepiMeH
KOHE DJJIEKTp OpICTepIMEH e3apa OpEeKEeTTeCYiH,
COHJIaii-aK OJIAPJbI XMUMHUSUIIBIK O171iM MEH FBUIBIMH
3epTTeyiepae KOJIJTaHYIBbIH MIPAKTUKAIIBIK
acrnekTiiepin kKamTuiabl. CTyneHTTep 3aTTapiblH
KYPaMBbIH CalaJibl )KOHE CaHJBIK aHBIKTAY 9/IiCTEPiH
yipeHeni, aHaTUTHKAIBIK acHanTapIblH KYMBIC
NPUHIMIITEPIMEH  TAHBICANbI  JKOHE  AJIBIHFaH
HOTIOKENEpIl TYCIHAIpyAl yipeHedi. 3epTTeneTiH
00BEKTITE, eJIeMIEPIIH JIIAITI MeEH
ce3iMTalIbIFbIHA OaiiTaHBICTHI TaJNayIbIH
OHTAMJIBI ~ OMICIH  TaHJAayFa  €peKiie  Hazap
aynapeutafgel. [IoH COHBIMEH KaTap KOpIlaraH
opTaHbl OakplIay, buoxumus, gapmaneBTuka xoHe
Oacka canmanapaarbl GU3NKa-XUMUSIIBIK 9JIICTEPIIH
penin Kapacteipanbl. Kypc asceiama bomammak
OKBITYIIBIIAD TEOPHSUIBIK acHEeKTiJep/i FaHa eMec,
COHBIMEH KaTap OKYy HpOIECIHAE MXOHE FBUIBIMU
KbI3METTE aifaH OUTIMIEpiH THIMII TaiianaHyra
MYMKIHJIK OepeTiH acmanTapMeH >KYMBIC 1CTeYliH
MPAKTUKAJIBIK JIAFIbUIAPBIH UTEPEIi.

I[I/ICL[I/IHJII/IHa OXBATbIBACT TCOPCTUUCCKHNEC OCHOBBI
aHaJI3a, BKJIIO4Yas BSaHMOﬂeﬁCTBHe B€IICCTBa C

PasiInIHbIMHU BUJaaMHu H3JIYy4YCHUSA n
QJICKTPUUYCCKUMHU IIO0JIAMH, a4 TAKIKC ITPAKTUYCCKUC
ACIICKTBI nux IMPUMCHCHU A B XHUMHUYCCKOM
O6pa30BaHI/II/I n HAay4YHBIX HCCICOOBAHUAX.

CryneHTsl M3y4alOT METOJIMKH KaueCTBEHHOTO U
KOJINYECTBEHHOI'O OIPE/IEICHUsI COCTaBa BEIECTB,
3HAKOMSITCS c IPUHLIUIIAMU paboThI
aHAJTIMTUYECKUX npubopoB U yyarcs
MHTEPIPETUPOBATh  IOJYYEHHBIE  PE3YJIbTATHI.
Ocoboe BHUMaHUe yaenseTcs BbIOOpY
ONTUMAJILHOTO METO/1a aHaJIN3a B 3aBUCUMOCTH OT
HCCIIElyEMOI0 00BeKTa, TOYHOCTH "
YyBCTBUTEIBHOCTH  M3MepeHu. [lucuumnimza
TaKXe pacCMaTpUBAET POJb (PU3NKO-XUMHUECKUX
METOJIOB B  JKOJOTMYECKOM  MOHUTOPUHIE,
O6uoxumui, (hapMaleBTHKE U APYTHX 00IACTSIX.

B pamkax kypca Oyaymue mpenojaBaTeln
OCBaMBAalOT HE TOJBKO TEOPETUYECKUE ACTIEKTHI,
HO M TpHOOPETaOT MPaKTUYECKHE HAaBBIKU
paboTbl Cc mpubOpamMH, UTO IMO3BOJSET WM
3¢ (HEeKTUBHO MPUMEHSTH IMOJTY4YCHHbIE 3HAHUS B
oOpa3oBaTeNbHOM  Tpollecce M HAy4YHOH
JIeSITEJIbHOCTH.

The discipline covers the theoretical foundations of
analysis, including the interaction of matter with
various types of radiation and electric fields, as well
as practical aspects of their application in chemical
education and scientific research. Students study
methods  of  qualitative and  quantitative
determination of the composition of substances, get
acquainted with the principles of operation of
analytical instruments and learn how to interpret the
results obtained. Special attention is paid to
choosing the optimal analysis method depending on
the object under study, the accuracy and sensitivity
of measurements. The discipline also examines the
role of physico-chemical methods in environmental
monitoring, biochemistry, pharmacy, and other
fields. During the course, future teachers master not
only theoretical aspects, but also acquire practical
skills in working with devices, which allows them
to effectively apply their knowledge in the
educational process and scientific activities.
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