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9K3aMeH/
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skazbara-
aypI3lIa

1 IlpepexBusuti: bronorus (MekTen Kypcsl)

2.IToctpexBu3nTi. O3iH-031 TaHY (MEKTEIN KypChl)

3.ITonHIH MaKkcaThl. AZIaM aF3achIHBIH AaMybl MCH OCYIHIH Heri3ri 3aHIbUIBIKTapbIH, JKEKe JaMy IbIH
OpTYpIIi Ke3eHepiH/e MyIIeIep MEeH alapaTTapblH KbI3MET €Ty epeKIIeNiKTepiH MeHrepy.

4 Kpickama Ma3myHbl. OKyIIbIIap ar3achIHbIH oCyi MeH aamysl. JKac kezenpaimiri. JKeke mamyasH
OpTYpIi Ke3eHIEpiHAeri Myllueliep >KYHECiHIH OJKYMbIC icTey epekiuenikrepi. Jlambin jxaTKaH
MYIIEJIEp MEH JKYHelIepIiH e3apa opeKeTTecyi Typajbl Kas3ipri 3amanfbl uuesiiap. OKyLIbLIapbiH
OPTYPIIi JACHE XY elepiHiH KYMBIC ICTEYiHIH (PH3HOJIOTHSIBIK epeKIIeTiKTepi

5.Kysiperriniri. OKymsulapislH AaMybl MEH OCYIHIH Herisri 3aHJbUIBIKTapblH, JKEKe JaMyIbIH
OpPTYpIi Ke3eHJEpiHAe MyLIeJep MeH OJKyienepiiH KbI3MET €Ty epeKIUETiKTepiH HIepreH.
IlenarorukanblK KeI3METTe OKYIIBUIAPABIH (H3MKAJBIK AaMy KaOUISTTUIrIH aHBIKTay OAiCTepiH
JKOHE aJFaH OLTIMIEpiH OKBITY MEH TopOHee KOIIaHaIbL.

6.Kyrinerin HoTwke. TyimraHblH (YHKIMOHATBABIK CayaTbUIBIFBIH KaMTaMachl3 €TETiH TYHiHAl
KY3BIPETTUIKTI KaJBINITACThIPAThIHAAN Oaraiaiijibl )KoHE ©31H-031 Oaranay MEXaHU3MiH aHBIKTAMH/IbI;
OKyULIbIIapABIH OKY JKETICTIKTEpiH MOHUTOPHHTIINIEY/IIH TalanTapblH aHbIKTaaiIbl.

1.IlpepexBu3uTsl: bruosnorus (MKOJIbHBIA Kypc)

2. IlocrpexBu3utsl: 300s0rus (0€3M03BOHOYHBIC ¥ TO3BOHOYHBIE)

3.1lens mucummamuel:  OBnajJeHHE OCHOBHBIMH — 3aKOHOMEPHOCTSIMH  pOCTa ¥ Pa3BUTHS
YEIOBEYECKOr0 OpraHu3Ma, 0COOCHHOCTAMH (DYHKIIMOHHPOBAHHS CHCTEM OPraHOB U alIapaToB Ha
pa3HbIX dTanax HHANBHAYAIbHOIO Pa3BUTH.

4.Kpatkoe comepxanue: PocT ¥ pa3BuTHe opraHu3Ma ydaimmxcs. BospacTHas meprogu3aiusl.
Creunduka QyHKIHOHHPOBAHHMS CHCTEM OPraHOB Ha Pa3HBIX 3TAlaX WHAWBHIYAIbHOTO PAa3BHTHS.
CoBpeMeHHbIE  IPEICTABICHUS O B3aMMOJCHCTBHU pa3BHUBAIOIIMXCS OPraHOB U CHCTEM.
Dusnonornyeckue 0cooeHHOCTH QYHKIHOHUPOBAHHUS PA3IMIHBIX CHCTEM OpPraHM3Ma yJamuxcs
5.KoMmnerenuun: Biageer OCHOBHBIMHM 3aKOHOMEPHOCTSIMH POCTa M Pa3BUTHS YEIOBEYECKOrO
OpraHu3Ma, OCOOCHHOCTSMH ()YHKIHOHHPOBAHHS OpPraHOB M CHCTEM Ha pasHbIX OJTamax
UHIMBHIyalbHOTO pa3BuTus. Mcrmomb3yeT MeToxasl ompenenacHuss (HU3MYECKOro pa3sBHTHSA B
NEJaroruueckoil JesTeNIbHOCTH, NPUMEHSAET IOTydYeHHble 3HaHHA B OOy4YEHUH U BOCIHTaHUM
IIKOJNBHUKOB.

6.0xunaemble  pesynbTathl:  DopMHpYeT — KJIIOUEBBIE ~ KOMIIETEHIMH,  OOeCHedHBarolye
(bYHKIIMOHATBHYIO TPAaMOTHOCTb JIMYHOCTH M MEXaHU3M CaMOOLIEHKH.

Ep6onatos H.H.,
JKapaThUIBICTAHY
Marucrpi, ara OKbITYILIbI

1.Prerequisites: Biology (school course)

2. Postrekvizites: Zoology (spineless and vertebrate)

3. Aim of the discipline: The discipline mastering the basic laws of growth and development of the
human body, the functioning of the systems of organs and apparatus at different stages of individual
development.

4. Shortcontent: Growth and development of educational organizations. Age periodization.
Specificity of functioning of the system of bodies at different stages of individual development.
Modern representations about the interaction of developing bodies and the system. Physiological
features of functioning of various systems of the organization involved.

5. Competences: Owns the basic laws of growth and development of the human body, the
characteristics of the functioning of organs and systems at different stages of individual
development. Uses the methods of determining physical development in teaching, applies the
knowledge gained in the training and education of schoolchildren.

6. Expectedresults: Identify the mechanism of self-esteem and assessment as the key competence to
ensure the functional competence of the individual; Determine the requirements for student learning
achievements monitoring.
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1 IIpepexBusuti: Xumust (MEKTeI KypChl)

2.ITocTpeKBU3UTI: DIIEMEHTTEP XUMHUSIChI, AHAJIMTHKAJIBIK XUMHUs, OpraHuKabIK XUMHUS,

3.ITonHiH MakcaThl: belflopraHuKaJIbIK XUMUSHBIH TEOPUSIIBIK HETI3AEepiH MEHTepy.

4.KpIckama Ma3MmyHBI: beiffopraHukanbslk XHMHSHBIH TEOPHSUIBIK HeTi3gepi moHiHe Kipicre. IToHHIH
MakcaTsl MEH MIHZETTepi. ATOM-MOJIEKYJIA TEOPHSACHl. XUMUSIBIK JJIEMEHTTEpPIIH IEePHOITHIK
JKy#eci JKoHe aTOMIAPABIH JIEKTPOHMABIK KYPBUIBICEL. XHMHSHBIH HeEri3ri 3aHgapbl. XHMHSIIBIK
Gaitnanpic. XUMUSIIBIK PEaKLMs KYPYIHIH JKalIbl 3aHIBUIBIKTAaphl. EpiTiHaizep. DieKTpoiuTTik
Juccoruanus. DiekTponu3. ToTeIFy-TOTHIKCEI3AaHY yaepici. Kemenai KochuisicTapiblH KYPBUTBICH,
XAMUSUIBIK ~ KacueTTepi. XUMHSJIBIK CaHABIK ecenTepAi Mibrapy. IlpakTukaza KoN#aHybL.
5Kysiperriniri:  Bomamak Mekten XuMHsA-OMOIOrMs IIoHI MyramiMaepiHe OeiffopraHuKaibIK
XUMUSIHBIH TEOPYSUIBIK HETi3/1epiH KaMTUTBIH TCOPUSUIBIK O1TIMJII OKBIIT YHPEHY.

6.KyTinerin HoTmke: beiflopraHuKanblK XMMHSHBIH TEOPHSUIBIK HETi3/iepi MoHiI OOMBIHIINA XHMHSIIBIK
QIFAIIKB] YFBIMIAPbI JKOHE 3aHAAPAbI MEHIepe/i.

1.ITpepexkBu3uThl: XuMus (IIKOJIBHBIA KypC)

2. ITocrpekBu3uTh: AHaIUTHUECKAs XUMHS, OpraHndeckas XUMHUsl, XUMUS 3JIEMEHTOB

3. Henb aucturummael: OCBOEHHE TEOPETUYECKMX OCHOB HEOPraHUYECKOH XUMUHU.

4. Kpatkoe cofep:xanue: BeeneHue B JUCHUIIIMHY TEOPETUYECKUE OCHOBBI HEOPraHUUECKOH XUMMUU.
Lens ¥ 3agauM  JUCHMIUIMHBL. ATOMHO-MOJIEKYJsipHas Teopus. llepuoiudeckass cucrtema
XMMHUYECKUX 3JIEMEHTOB M 3JIEKTPOHHOE CTpOeHHE aTOMOB. OCHOBHBIE 3aKOHBI XMMUH. XUMHYECKas
cBsA3b. OOLIME 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKOH peakiuu. PacTBOphl. DIeKTPOIH THIECKasT
Jucconuanus. Jnektpoin3. OKUCIUTENIbHO-BOCCTAHOBUTENBHbINA Tporiecc. CTpoeHne, XUMUYECKUe
CBOﬁCTBa KOMITJICKCHBIX COC}IHHCHHﬁ. Penienre XUMHUYECKUX KOJUYECTBEHHBIX 3aja4. ﬂpMMeHeHue
Ha MpaKTHKeE.

5. Komnerenuuu:M3ydyeHne TeOpeTHUECKMX OCHOB HEOPraHWYeCKOl XUMHU A1 OyoyIMX yuuTeneH
XUMHUH.

6.0xu1aeMble pe3yJbTaThl: 3HAET MEPBUYHBIX XUMUYECKHX MOHATUH M 3aKOHOB IO JUCLUIUIMHE
TEOPETUUECKUE OCHOBBI HEOPraHUYECKOH XUMHUU.

1.Prerequisites: Chemistry (school course)

2. Postrekvizites: Analytical chemistry, Organic chemistry, element chemistry

3.Aim of the discipline: Mastering the theoretical foundations of inorganic chemistry.
4.Shortcontent: Introduction to the discipline theoretical foundations of inorganic chemistry. The
purpose and objectives of the discipline. Atomic-molecular theory. The periodic system of chemical
elements and the electronic structure of atoms. The basic laws of chemistry. Chemical bond. General
regularities of the course of a chemical reaction. Solutions. Electrolytic dissociation. Electrolysis.
Redox process. Structure, chemical properties of complex compounds. Solving chemical quantitative
problems. Application in practice.

5.Competences:The study of the theoretical foundations of inorganic chemistry for future teachers of
chemistry.

Tamanosa
npodeccop

A.C.-

T.F.K.,

6.Expectedresults:Knowledge of primary chemical concepts and laws on discipline theoretical
foundations of inorganic chemistry.
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1.IIpepexBusuTi: beliopraHukanblK XUMUSHBIH TEOPHUSIBIK Heri3epi

2 ITocrpekBusuti:Opranukanbik xumus 1,11, XUMUSIIBIK TEXHOIOTHS.

3.ITonnin Maxkcatsl: JI.VI.MeHeneeBTiH MEPHOATHIK JKYHECIHIEr XHUMUSJIBIK 3JIEMEHTTEPIIH
KacHeTTepi XKoHe e3repicTepi KOHIHIE TOJIBIK TEOPHSUIBIK OLIIMAI KaJIBIITACTHIPY KOHE MEHIEPY.

4. Kplckama Ma3MyHBI: XHMHSUIBIK JJIEMEHTTEpIIH HEpUOITHIK >KYHemeri OpHBI, CHUIIATTaMachl.
OneMeHTTepiH Kiaccu(UKaMsIchl. DIeMeHTTepAIH IeproaThik xyheneri I A, [T A, III A, IV A, V
A, VI A, VII A Tormiua 31eMeHTTepiHIH (U3NKaIBIK )KOHE XUMUSUIBIK KacueTTepi, KoJunanslaysl I B,
II B, Il B, IV B, V B, VI B, VII B Toniua 31eMeHTTEpiHE Kbl [IONY. S-3JIEMEHTTEPi KoHE
OJIapABIH KOCBLIBICTAPBI. P-2JIEMEHTTEP] XKOHE ONap/blH (H3UKAIBIK XKOHE XUMHSIIBIK KacuerTepi. d-
JNIEMEHTTEPl JKOHE OHBIK KOCBUIBICTapbl. f-oJIeMEHTTEepl >KOHE oONapiblH TaOWFaTTa Tapalybl.
PauoakTUBTI 2JIeMEHTTEp, OJIaP/IbIH TEPHOATHIK KECTee OpPHAIACYbI.

5. Kysiperriniri: bonamax xumust moHi MyFraiiMzaepi HIepUOATHIK XKyHeneri 6apiblk dIeMeHTTepIiH
KacCHeTTepiH, aly JKOJAapblH, KOJINAHBUIYBIH,  3aTTapiblH KACHETTepPi MEH KYpBUIBIMAAPBIH,
TepMOAMHAMUKA 3aHJAPBIH, ONAPIBIH ©3TrepiCTepiHiH KHHETHKACBHIH, IPOLECTIH OarbIThIH
QHBIKTAy/bI Oinesi.

6. Kyrinerin Hotmke: IlepHonThIK xyieneri GapibIK 3J1eMEHTTEp Typajbl TOJBIK TCOPHSUIBIK XKOHE
HPaKTHKAJIBIK MaTepUaIapblH UTepei.

1.IIpepexkBu3utsl: TeopeTnueckre OCHOBBI HEOPraHUUECKONH XUMUH

2. [MocrpexBusutel: Oprannyeckoi xumust I,I1, Xumuueckas TexHoaorus.

3. Lenp aucuumuab: GOpMHPOBaHUE U OCBOCHHE ITOJIHBIX TEOPETHYECKUX 3HAHUH O CBOICTBAX U
U3MEHEHHUSIX XMMHUIECKHX 37IEMEHTOB B neproaudeckoit cucreme /1. . Menneneesa.

4. Kpatkoe comepkaHne: XapaKTEPHCTHKA U MECTO XUMHUYECKHX JJIEMEHTOB B MEPHOAMYECKON
cucreme. Knaccudpukanus snemeHToB. duU3MYECKME U XUMHYECKHE CBOICTBA M TPHMEHEHHE
snementoB noarpynnsl I A, IT A, III A, IV A, V A, VI A, VII A B nepuoanyeckoii cucreme.
OO0mwmii 0630p 31nementoB noarpynnsl I B, I B, III B, IV B, V B, VI B, VII B. s-3nemeHTs U ux
COC/IMHCHMUS. p'SHeMeHTbI n HX (1)1/[31/[‘-[CCKI/IC H XHUMHUYECKHEC CBOﬁCTBa. d'3J’leMeHTbl n HX
coequHeHus. f-3eMEHTBI M MX PacIpOCTpaHEHHWE B NPUPOJC. PajHOAaKTHBHBIC 3JIEMEHTHI, HX
pacIonoKeHne B IEPUOANIECKON TaOIHILE.

5.KomnereHuus: Oyaylme yduTens XMMHU 3HAIOT CBOMCTBA, CIOCOOBI MONydeHHUs], NPUMEHEHUE
BCEX OJIEMEHTOB IIE€PUOAMYECKON CHCTEMbI, CBOICTBA M CTPYKTYPBHl BEIIECTB, 3aKOHBI
TepMOANHAMUKH, KHHETUKY UX U3MEHEHHUI, olpesie/ieHHe HarpaBIeHHs Ipoliecca.

6. OxupaeMblii pe3ynbTaT: BrnajgeeT MOMHBIM TEOPETUUECKHMM M HPAKTHYECKUM MeTapHaioM 000
BCEX IEMEHTAX IEePHOANYECCKOH CHCTEMBI.

1. Prerequisites: Theoretical foundations of inorganic chemistry

2. Post-requirements: Organic Chemistry I, 11, Chemical technology.

3. The purpose of the discipline: The formation and development of complete theoretical knowledge
about the properties and changes of chemical elements in the periodic system of D. I. Mendeleev.

4, Summary: Characteristics and place of chemical elements in the periodic table. Classification of
elements. Physical and chemical properties and application of elements of subgroup I A, Il A, Il A,
IV A, VA VIA, VII Ain the periodic table. General overview of the elements of subgroup | B, 1
B, Il B, IV B, V B, VI B, VII B. s-elements and their applications. p-elements and their physical
and chemical additives. d-elements and their applications. F-elements and their distribution in
nature. Radioactive elements, their location in the periodic table.

5. Competence: future chemistry teachers know the properties, methods of production, application of
all elements of the periodic system, properties and structures of substances, the laws of
thermodynamics, the Kinetics of their changes, determining the direction of the process.

6. Expected result: Master full theoretical and pratical material on all elements of the periodic table.

Tananosa A.C.- T.F.K.,
npodeccop
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1.IIpepexBu3ut: O3iH-031 TaHy (MEKTEI KypChl)

2.ITocrpexBusutrepi: Ilenaroruxa

3. KypslcThlH MakcaTsl: bonmamak MamaHIapAbIH i13TUTKTI JYHHETaHBIMBIH JaMBITy, OJNApABIH ©3iH
JKOHE KOpIIIaFaH OpTaHbI Oarayail 611y KaOilleTiH KaabINTacThIpY.

4 Kpickama Ma3MyHbl: ©O3iH-031 TaHy IOHIHIH HETi3ri MakcaThl MeH MiHAerTepi. ©3iH-e31 TaHy
HpoLeci MEH ©3IH-031 pyXaHH JaMBITY[bIH TEOPHSIBIK Heri3nepi.Pyxanu-agamrepruinik. ©3iH-03i
TaHy MOHIHIH OiniM OepyAiH FBUIBIMU-TEOPHSUIBIK Herisnepi. JKaimbl afaM3aTThIK KYHIBUIBIKTaphL.
Wurerpamusuiblk Oi1iM Oepy/iH Ma3MyHbI MeH opicTepi. PyxaHu-agamrepuiiiik GoibIBHIIA OiniM
Oepynin GarbiTTapbl. Karumanap, TopOMeHIH TYKbIpbIMIaMaiblk Herizgepi. TyTac remarorikaibik
OimiM Oepy yaepiciHIeri i3rimiKTIK-KeKe TYJFaJIBIK Taciugemeci. ©O3iH-631 JaMbITy TipIIiiiK
CyOBEKTICIHIH JKoHEe CyOBEKTHBTI WIBIHABIKTBHIH KaubTacybl. JKeke TyJIFaHbIH ©3iH-031 perreyi,
OHBIH MEXaHU3MEP] MeH jKy3ere achlpy oficrepi.

5.Kysiperriniri: bimiM anymbiiapna  e3iH-e31 Topbuerney, ©3iH-e31 icke achlpy KY3BIPETTUIIriH
TYCiHeni.

6.KyTinetin HoTiKke: BiniM anmynibapasiy e3iH-e31 TopOueney JarablIapbl KJIbINTACAIbL.
1.IlpepexBusntbl: CaMono3HaHHE( LIKOJIBHbIA KYypC)

2. [MocrpexBusutsl: [Tenaroruka

3.Ilens xypca: Pa3BuTHe r'yMaHHOrO MHPOBO33pEHHUsI OYAYIIMX CIELHAINUCTOB, (POPMHPOBAHHE Y
HHX CMIOCOOHOCTH [[EHUTh Ce0sl U CBOE OKPYKEHHE.

4. Kpatkoe comepxanne: OCHOBHBIE L€NH M 33Jaddl MpeMeTa CaMOIO3HAaHHE. TeopeTHuecKue
OCHOBBI IpOLlECCa CAMOIIO3HAHMS M TyXOBHOTO pa3BUTHi. HaydHO-TeopeTHueckHe OCHOBBI
JMCLMIUIMHBL caMoOIo3HaHue B oOpa3oBaHuu. OOmedenosedyeckue LeHHocTH. ConepxaHue u
METOJbl HHTErPAlMOHHOrO oOpa3oBaHus. HampaBieHHsT TyXOBHO-HPaBCTBEHHOIO OOpa30BaHUSL.
npl/lHLll/ll'll)I, KOHLlCl'lTyaJ'leble OCHOBBI BOCIIMTAHHUS. ryMaHHO-J’[H‘-{HOCTHbIﬁ moaAXoa B IEJIOCTHOM
negarornyeckoM — obpasoearenbHoM  mpouecce.  CamopaszButue  (opMHpoBaHHE — CyObeKTa
JKHU3HEACATCIbHOCTH U Cy6”l:eKTHBHOl>‘I pea]’leOCTl/l. CaMOperJ’lﬂL{l/lﬂ JIMYHOCTHU, €€ MEXaHHU3Mbl U
METO/IbI PeaH3aluH.

5.Komnerenuuu: [ToHMMaeT KOMIETEHTHOCTh B CAMOBOCITHTAHHH, CAMOPEAIN3aI[HU 00yJatOIHXCsl.
6.0%xu1aemblii pe3yibrar: OopMUPYIOTCS HABBIKM CaMOOOpa30BaHUS 00Y4aIOINXCS.

1. Prerequisites: Self-knowledge(school course)

2. Post-requirements: Pedagogy

3.The purpose of the course: The development of a humane worldview of future specialists, the
development of their ability to assess themselves and the environment.

4, Summary: The main goals and objectives of the subject are self-knowledge. Theoretical
foundations of the process of self-knowledge and spiritual development. Scientific and theoretical
foundations of the discipline self-knowledge in education. Universal values. The content and
methods of integration education. Directions of spiritual and moral education. Principles, conceptual
foundations of education. Humane and personal approach in the holistic pedagogical educational
process. Self-development is the formation of the subject of life activity and subjective reality. Self-
regulation of the individual, its mechanisms and methods of implementation.

5. Competencies: Students ' competencies in self-education and self-realization are developing.

6. Expected result: The development of self-education skills of students.

Japubaesa C.K.,
nejaroruka Marucrpi,
aFra OKBITYILBI
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TK/ 2101/ | nmarmpuIApABI KOMILIEKCH 3.ITonniH MakcaTbl: BimiM anymbuiapia 3KOJOTHSUIBIK OiNIMIH JKOHE KOCIIKEpIK JaFabuiapbiH JK.AGkaHOBa DKOHOMHUKA
6]0)1 MFE | xanemractsipy BIit KaJIBIITACTEIPY FBUIBIMJIaPBIHBIH MaruCTpi
KB/ ZPN MOy (KOJIOTHS 9K3aMeH/ 4. Kpickama Ma3MyHBI: ODKOJOIHSUIBIK OLIIM Typambl TyCiHIK. ODKONOTHSUIBIK OLTiM — Herimepi.
GS 2101/ | »xoHe TypakThl Jamy, comprehens Oxonorusuiblk  6imiM  Gepy Moxymeaepi.  Tipi ar3a TipmimiriHgeri Herisri  3aHIBUIBIKTap.
HSC MDE | xocinkepiik)/ ive exam Dxoxyiienep. Jlemookonorus. buocepa TypakTbUIBIFBIH 3epeiey, 3epTTey. DKOJIOTUSIBIK OimiM
KES | Monynb HOTIDKENepl XKOHE OHBIH Typiepi. DKOJOrHMUIBIK Ma3MYHIAFbl FBUIBIMH ko0ajap MeH 3epTreyliep
2101 | dopmupoBaHus HoTmkecl. Kocinkepiiik moHiHIH MakcaTs! MeH Mingeti. Kocinkepiik canachiHIarsl OU3HEC jxocmap
IKOJIOTHYECKHX naiibinay. Kocinkeprik canachiH KapKbUIaHIBIPY Typiepi. Kocinkepiik canachiHAarbl MaMaHIbIP.
3HAHUH U HaBBIKOB Kocinkepinik canachH YHBIMIACTBIPY KOJIAAPbL.
MpeIPUHUMATENCT 5. Kysiperriniri: Bomamak MekTen XUMHs- I[IOHI MyFraliMJepiHAE OKOJOTHSUIBIK OLTiM JKoHe
Ba (9KoJIOTHS 1 KOCINKEepIiK JaF[bUIap/bl KaJIbIITACTBIPY.
ycToitunsoe 6. Kyrinerin Hommke: bimiM amymbimappa 9KOJOTMSUIBIK OiMiMI MEH KOCIMKEpIK AaFabliapbl
pasBHTHE, KaJIBIIITACAIBL.
MPEANPUHUMATEIBCT 1 IIpepexBusut: Bruonorus (wkonbHbIA Kypc)/ TexHoI0rus (IKOJIBHBIN Kypc)
Bo)/ 2. IMocrpekBu3ut: Teopust U METOMKA BOCIIUTATENILHONW pabOThI
The module for the 3. Uemp pgucummmmHbl: @DopMupoBaHWe y  O0yYarOlIMXCS — SKOJOTMYECKUX  3HAHHH U
formation of HpEANPHHIMATEIECKHX HaBBIKOB.
environmental 4. Kparkoe coxepxanue: [Tonstue 00 skonormueckoM o0OpazoBaHMH. OCHOBBI HKOJIOIMYECKUX
knowledge and 3HaHUH. MOJyJIM 3KOJIOrHYeckoro o6pa3oBatus. OCHOBHBIC 3aKOHOMEPHOCTH JKH3HEACSTEIbHOCTH
entrepreneurship JKMBOTO OpranusMa. JkocucTeMsl. Jlemoakonorus. M3yuenune, nusyuenue ycToiunBoctu 61ocgepsl.
skills (Ecology and Pe3ysbTaThl 9KOJIOrHYECKOr0 OOpa3oBaHWs M €ro BHIBL. Pe3ylnbTaThl HAyYHBIX [POEKTOB H
sustainable HCCIIEI0BAHHIT 9KOJIOTHYECKOro coiepxanust. Llenb u 3a/jauy ANCHUIUIHHBI IPEANPUHUMATENBCTBO.
development, [loxroroBka Ou3Hec-maHa B cdepe NpeANpUHUMATENbCTBA. Buabl ¢uHaHCcHpoBaHHsA chepbl
Entrepreneurship) npeAnpuHUMaTenbcTa. Crenuanusanus B cdepe npeanpuHumaTenscrsa. IlyTu opranusanun
cepsl mpeanpUHIMATEIbCTBA.
5. Komnerennus: CTyneHTBI 3HAIOT CHENUGUKY CEIbCKOXO3SHCTBEHHON NPOAYKIMH U 3HAuEHHE
HayKHd B Pa3BUTHHU CEJIbCKOTO X03siiCcTBA.
6.0xuaeMplii  pe3yipbTaT: IOHHMMAeT NPUMEHEHME Ha TPAaKTUKE TEOPETUYECKUX 3HAHHUH II0
NPUKIAJHON OMONOTMH M OCHOBAaM IIOYBOBEIEHHS B CEIBCKOM XO3fHCTBE U BBIPAIIMBAHUI
PacTHTENbHBIX MHKPOOPTaHM3MOB M MX HCIOJIb30BaHME, XMMM3AIMIO CEJIbCKOrO XO03siCTBa;
(dopMupOBaHHE, COCTAB, CBOHCTBA U HCIONb30BAHHIE OYBHI.
1. Precondition: Biology (school course); Technology (school course)
2. Post-requirement: Theory and methodology of educational work
3. The purpose of the discipline: Formation of students ' environmental knowledge and
entrepreneurial skills
4. Summary: The concept of environmental education. Fundamentals of environmental knowledge.
Modules of environmental education. The main laws of the vital activity of a living organism.
Ecosystems. Demoecology. Study, study of the stability of the biosphere. The results of
environmental education and its types. The results of scientific projects and research of
environmental content. The purpose and objectives of the discipline entrepreneurship. Preparation of
a business plan in the field of entrepreneurship. Types of financing of the sphere of entrepreneurship.
Specialization in the field of entrepreneurship. Ways of organizing the sphere of entrepreneurship.
5. Competence: Formation of environmental knowledge and entrepreneurial skills in future school
chemistry teachers.
6. Expected result: Students have environmental knowledge and entrepreneurial skills.
M BIT Ped Tenaroruka/ emMTHXaH/ Tect 1.ITpepekBu3uTi: O3iH-631 TAHY BexmypzaeBa P.A,
5 KK/ 2205/ Tenaroruka/ 9K3aMeH/ 2.IToctpekBusuti: TopOue ®YMBICHIHBIH TEOPUICHI MEH icTeMect Nejaroruka MarucTpi, ara
B Ped Pedagogica exam 3.ITonniy Makcatel: Opra OimiM Oepy »KyieciHIe MNeTaroruKaiblK iC-9PEKETTI JKY3€re achlpy | OKBITYIIBI
BK/ 2205/ OoiipiHIIa OonmamaK MyFamiMAepaiH KociOM- NeoaroruKanblk OaFbITTBUIBIFEI  MEH — KociOu
BD Ped KY3BIPETTINITiH KaJbIITaCThIPY.
HSC 2205 4 Kpickama MasmyHbl: Ilemaroruka FHUIBIMBIHBIH HaMyblHa Kipicre. OKBITY TEODHSACHI MeEH

ITPAKTUKACBIHAAYbl JUJAKTUKAHbIH Ma3MYHBI. JKanmer agaMiy KYHABUIBIKTAp MEH SJ'ICyMCTTiK MIICHU




caJachIH/aFbI eIarOrnKaHbIH MOHI. [leraroruxansix yuepic peringeri 6imimM 6epyaiH MaHbI3bL.
OKBITYZIBIH KypaJiapsl MeH (hOpMach! )KOHE OJIap/IbIH NIPaKTUKana KonnaHsutysl. Topoue 6epynin
TEOPHSUIBIK KOHE 9iCTeMelIK Heriznepine moiry. OT0achUIBIK TOPOHEHIH MOHI.

5.Kysiperriniri: 3amaHayn ojicTeMenep MEH TEXHOJIOTHSUIApABI KOJNJaHA ajajasl. Op Typii Oimim
Gepy Mekemernepinae 6i1iM Oepy IpoLeciH xKy3ere acklpyra Ky3iperTi.

6. Kytinetin Hotike: BitiM Oepy TyXbIpbIMIaManapblH TaHAAY JKOHE XKYyHelnl Tanmaynsl, apTypii
KOCiOM MIHIETTEpIl LICIIy/Ie TeAaroruKalbIK JUarHOCTUKANAY 9[iCTepiH KOJIJaHAbL.
1.IIpepexBusutsr: Camoro3HaHHE

2. [MocrpexBusutsl: Teopus 1 METOMKA BOCIUTATEIILHON paObOTHI

3J16Hb JUCHHUIIIMHBI. — ¢0pMHp0BaHHe npo@eCCHOHanLHo-neuaroruqecxoﬁ HanpaBJICHHOCTU U
Hp0¢SCCHOHaHBHOﬁ KOMIICTCHTHOCTH 6yﬂyuwro YUUTEIA 110 OCYLICCTBICHUIO neﬂarornqecxoﬁ
JACATCIIBHOCTU B CUCTEME CPEAHET O 06p330BaHI/IH.

4.KpaTKoe COACPIKAHUEC: BBCI[CHI/IC B pa3BUTHUEC neaarorul{ecxoﬁ HayKH. Coz[ep)KaHue JUJAKTUKH B
TECOPHUHU U NIPAKTUKE O6y'{CHI/IH. CyH_[HOCTB neaaroruku B o6nac-m COIIMAJIBHO KyJ'IBTypHOﬁ cd)epm u
06HISWCHOBCWCCKHX HeHHOCTCﬁ.3HaquHe MMeaaroru4ecKoro mnporecca Kaxk 06p330BaHHﬂ.(:peHCTBa
U UX IpUMEHeHHe Ha npakThke (opmbl oOydeHus. O030p METOJONIOrHYECKHX M TEOPETHUECKHX
ocHoB BocnuTaHus. CymHocTh cemeiiHoro Bocrnutanu 5.Komnerennuu: CrnocoO0eH NpPUMEHSITh
COBPEMEHHBIC METOAWKH U TEXHOJIOTMH OpraHu3alluid U pean3alnuu oGpasoBaTeanoro nporecca
Ha pa3InYHbIX 06paSOBaTeJ'lLHLIX CTYNEHAX B Pa3JIMYHBIX 06paSOBaTeJ'ILHLIX YUPECKACHUAX.

6. Oxunaemble pe3yabTaThl: CHCTEMHO aHAIM3UPYET U BHIOMpAaeT 00pa3oBaTeNbHbIE KOHIEMLHUH,
l/lCl'lOJ'll:SyCT METO/bI neuarornqecxoix’r JHUArHOCTHKHU JJI pemeHm{ pa3nuq1-u>lx HpO(I)CCCHOHaJ'IbeIX
3amgad.

1. Prerequisites Selfknowledge

2. Postrekvizites: Theory and methodology of educational work

3. The purpose of the course: Aim of the discipline The purpose of teaching the discipline-the
formation of a professional-pedagogical orientation and professional competence the future teacher
on implementation of pedagogical activity in system secondary education. Tasks of discipline
teaching: Provide students with knowledge of the nature and specifics professional activity of the
teacher, the theory of professional-pedagogical activity as a basis for training future teachers. To
form a systematic vision of the future teachers of their own professional activities and the image of
the modern teacher. To create a system for continuous professional education

4. Summary: Introduction to the development of pedagogical science as a science. Content of
didactics in the theory and practice of learning. The essence of pedagogy in the field of universal
values and socio-cultural. The importance of education as a pedagogical process. Means and forms
of teaching and their application in practice. Overview of the theoretical and methodological
foundations of Education. The essence of Family Education.

5. Competences: Able to apply modern methods and technologies of organization and
implementation of the educational process at various educational levels in various educational
institutions

6. Expected result: He is able to systematically analyze and choose educational concepts, use
methods of pedagogical diagnostics to solve various professional problems
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Hudpabik 6inim
0Oepy OpTachIHBIH
Te1arOruKajbIK
Jn3aiHbl/
Ilenarornueckuit
Jn3aiiH nugpoBoit
o0pa3oBaTeNnbHOI
cpensl/ Pedagogical
design of the digital
educational
environment

eMTHuxaH/
9K3aMeH/
exam

TECT

1.ITpepexBu3uti: HdopmaTuka (MeKTen Kypchl)

2.IToctpekBu3uTi: XUMHSHBI OKBITY S/liCTEMECI.

3.ITenniH MakcaThl: [lenarorukansik Oimim Oepy yzaepicinae mudpasik OimiM O6epy pecypcrapbiH
KOJIIAaHY/IbIH MAaHBI3bI, 9IiCTEMEINiK epPEeKLICTIKTEP/AiH CHIIATTaMachl, JEKTPOHIBI OKBITY JKYHECiH
MEHTepy.

4 Kpickaima Ma3myHbl: [{udpisik 0igiM 6epy OpTachIHBIH NeJarorukanblk AM3aiHbl MOHIHE Kipicre.
Hudpnsr 6inimM O6epy opTackHBIHBIH MyMKiHAIKTepi. Lludpabl 6iniM Gepy opTachiH megarorukaMeH
OipnikTe maiianaHyablH — apTHIKIIBUIBIKTapbl. KambIKTBIKTaH OimiM Oepy, 37eKTpOHIBI OimiM,
SJIEKTPOHJIBI OKBITY/IBIH TEOPUSChl MeH ofictepi. Lludpnbik GiniM Gepy OpTachIHBIH K00asiayIibl
[EAArorThl KAJBIITACTHIPYBL. IlefarornKkanbK AM3aifH TEXHONOTHSUIAPBI. DIEKTPOHABI OKBITYFa
apHaJFaH OKy MaTepHalapblH >Ko0anmayiablH THiMaimiri. Ilemaror-3epTreynniiepmiH KociOu
KY3BIPETTUNTIHIH KaJbIITacyBbl.

Acanosa K., megaroruka
MAarucTpi, ara OKbITYIIbI




5.Kysiperriniri: bisiM amymiblHbIH TaHBIMIBIK, OKIMIITK-0ackapy, oIeyMeTTiK-eHOCKTIK, apHalbI-
KQCiGI/I, )Kocnapnay-yﬁLIM;[aCTmpy, )KO6aJ'II;IK-KOHCprKTI/[BTi JKOHE aKIIapaTThIK-TEXHOJIOTUSIIIBbIK
KY3BIPETTUIKTEPIiH KaIbINTaCTIPAIbL.
6.Kyrinerin Hotmxke: BimiMaik akmaparTbl cakTay MEH OHICyHi OiliM alylibliapra JKeTKizeli,
CTy[[eHTTiH OKBITYIIBIMEH HEMECE IE€NArorThiK 6amapnaManLIK KypajagapMeH I/IHTepaKTI/IBTi e3apa
OpEKeTiH, COHAaif-aK CTYyJCHTTepAiH OLTiMIepiH TecTiieyli KaMTaMachl3 €TeTiH KOMIIBIOTEpIIIK
TEXHUKaHBbI naﬁﬂanaHaz{H.

1.IIpepexsusutsl: MH(bOpMaTHKa (LIKOIBHBIH KypC)
2.HOCTpeKBI/I3I/ITLIZ MCTOI[I/IKa npenogaBaHust XUMHUU.
3.1lenp puCHMIUIMHBL 3HA4YEGHHE MCIOIb30BAaHUS IU(PPOBBIX O00pPa30BATENBHBIX PECYPCOB B
npouaecce Imneaarorud4eckoro 06pa30BaHI/I${, XapaKTEepUCTUKAa METOANYECCKUX OCOGGHHOCTeﬁ,
OCBOCHUE CUCTEMBI DJIEKTPOHHOI' O 06y'{€HHﬂ.
4.KpaTK06 COCpIKaHUE! BBeael—me B TUCHUIIIIMHY «1'[ez[arornqecr<oe MPOCKTUPOBAHUE LIH(prBOﬁ
oOpa3oBarenbHOi cpenbl». Bo3moxHocTH mudpoBoit obpaszoBarenbHOil cpenbl. IIpemmymecTtsa
UCIIOJIb30BaHUsI IIM(PPOBON 00pa30BaTEIbHOM Cpelbl B €AMHCTBE C MEAAarorukoi. JlucTaHIMOHHOE
o0pa3oBaHHe, OJJIEKTPOHHOE O00Opa3oBaHHWE, TEOPUS W METOIBI  3JIEKTPOHHOrO O0YyYEHHS.
DopMHUPOBAHUE YYHUTENSI - MPOCKTHPOBIIMKA HU(POBOH 0Opa3oBaTeNbHON Cpelpl. TEeXHOIOrHU
MEAArorudyeCKoro MnpoCKTUPOBaHUS. Sd)d)eKTHBHOCTL TIPOCKTUPOBAHUS y'-[eGHI;IX MaTepuajoB s
9JIEKTPOHHOr0 00y4eHus. DopMupoBaHHE MPOPECCHOHANBHOW KOMIIETEHTHOCTH I1€aroros-
uccnenopareneil. 5.Komnerenuun: Dopmupyer Mo3HaBaTelbHbIE, YNPaBIEHYECKUE, COLUAIBHO-
TPYIOBBIE, CIEeLUaTbHO-TTPOECCHOHANBHBIE, MJIAHOBO-OPraHU3alMOHHEIE, MIPOEKTHO-
KOHCprKTl/lBHbIC u MH(bOpMaL[HOHHO-TeXHOHOFl/I'-leCKl/Ie KOMIIETCHIIUH CTy}lCHTa.
6.0xunaemMplil pesyasTaT: JloBoauT 10 0Oydaronuxcs XpaHeHHEe M 00paboTKy oOpa3oBaTelbHOM
l/lHq)OpMaLll/ll/l, HC]'IOJ'I]:SyC’T‘ KOMI‘II)}OTepHy}O TeXHl/le, 06601’[6‘-[1/[33.}0&[}’}0 MHTepaKTl/lBHOG
BSal/IMOJICﬁCTBl/IC CTYACHTaA C NPEnoaaBaTeIEM WU NEAarOru4eCKUMHU MPOrpaMMHBIMU CPEACTBAMU,
a TaKxXe Tecmposaﬂue 3HaHHﬁ CTy)leHTOBA.

1. Prerequisites: Computer science (school course)
2. Post-requirements: Methods of teaching chemistry.
3. The purpose of the discipline: A system of education and development of education that provides
purposeful, verifiable, intensive independent creative work of the student, regardless of the location
of one or more educational institutions, as well as the location of the student and the place of study.
The ability to choose a schedule and form, the opportunity to study all your life in a personal
direction
4. Summary: Introduction to the discipline"pedagogical design of a digital educational
environment". Opportunities of the digital educational environment. Advantages of using a digital
educational environment in conjunction with pedagogy. Distance education, e-education, theory and
methods of e-learning. Formation of a teacher designing a digital educational environment.
Pedagogical Design Technologies. Effectiveness of designing educational materials for e-learning.
Formation of professional competence of researchers-teachers.
5. Competencies: Forms cognitive, managerial, social and labor, special-professional, planning and
organizational, design and constructive, and information technology competencies of the student.
6. Expected result: Conveys the storage and processing of educational information to students, uses
computer equipment that provides interactive interaction of the student with the teacher or
pedagogical software tools, as well as testing students ' knowledge.
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Topbue
JKYMBICBIHBIH
TEOPHSICHI MEH
omicremeci/ Teopust
W METOHMKA
BOCIMTATENBHOM
pa6otst / Theory and
methodology of
educational work

eMTHuxaH/
9K3aMeH/
exam

Kazbama
aybI31Ia

1.ITpepekBu3uti: [lenaroruka

2.IToctpekBu3uTi: XUMHSHBI OKBITY S/liCTEMECI.

3.IToHHiH MakcaThl: TopOue yaepiciHiH Heri3JepiH jKoHe TOpOMelNiK iC-opeKeTTiH amicTeMeci MeH
TEXHOJIOTHSCHIH TaHBIN Oimyzae Ooiamiak MyFaliMIepIiH KoCiOHM-TearorukaiblK Ky3bIpeTTUTIKTITH
KaJIBIITACTHIPY OOJIBIT TaObLIAMBL.

4 Kpickamra MasmyHbl: [lemarornkanel  Topube  Teopusickl. TopuOCHIH — KYHIBUIBIKTapbl,
MakcaTTapbl, MiHaerrepi. Kasipri TopuOeHiH omicHamanblk Herisi. TopOuenin MoHi. TopOue
yzAepiciHiH epekmieniktepi. TopOueHIH 3aHIBUIBIKTApbl MEH Karuaamapel. TopOue omictepi.
Y KbIMABIK TopOue. O3iH 631 Topubeney epekiuenikTepi. ©3iH e31 TopudeneyiH MoHI MEH KO3FayIlIbl
KYIITEPi.

bexmypzaeBa P.A.,
Nejaroruka MarucTpi, ara
OKBITYIIIBI




5.Kysiperriniri: bimiM anymsulapna pyxaHHW, aJaMIeplIiik KYHABUIBIKTAD MEH a3aMaTTBIKTHI
KaJIBIITACTEIPYIBIH Ka3ipri 3aMaHFbl TOPOHENIK TeXHOIOTHSIIAPHIH Naiijananyra JalbIH.
6.KYTi.TI€TiH HOTHXKE! BananapMeH, aTa-aHaJIJapMEH JKOHE€ II€arorrapMeH KapbIM-KaTbIHAC Jxacay,
MeKTeHTeI‘i CBIHBIIT )KC’I'CKI_HICIHIH T9p614e JKYMBICBIHBIH JarAbUIapBIH, OHBIH Ma3MYHBI MEH
omicTeMeciH MeHrepe/i.

1. IlpepexBusutsr: Ilenaroruka
2.HOCTpeKBI/I3HTBII MeTOﬂI/IKa npernoaaBaHusl XUMHUH.
3J16HB JUCHHUIIIINHBI (DopanOBaHue npo@eccnonanbno-nenaroruqecxoﬁ KOMITIETCHTHOCTH
GyHyIHMX quTeneﬁ B IIO3HAaHUU OCHOB BOCIHUTATEIBHOI'O ITpoHECCa U METOAUKH U TEXHOJIOIMU
BOCITUTATEIILHOM JCATCIIBHOCTH.
4.KpaTK06 CoACpKAaHUEC: Teopuﬂ BOCIIUTaHUS HeﬂaFOFHKH.IleHHOCTH,HeﬂH,3aﬂaqH BOCIIMTaHUSL
RAGTOHOHOFHQCCKaﬂ OCHOBa COBPEMEHHOI'0 BOCIIUTAHUS. CyHHHXHB BOCIIMTaHUA. OCOGGHHOCTH
BOCIIUTATEJIBHOI'O Mporuecca. 3aKOHOMepHOCTH W MNPUHOUIBI BOCIIUTAHUA. BACTOHH BOCITMTAHU A,
KomekTBHOE BOCIIHMTAHHUE. OCO6CHHOCTI/I CaMOBOCITMTaAHUS. CyH_IHOCTB U JABUXYIIUE CHJIBI
CaMOBOCITUTAaHUS.
5. KOM]‘ICTCHHHI/IZFOTOB K HCITIOJIb30BAHHUIO COBPEMEHHBIX BOCIIUTATCIIBHBIX TEXHOJIOTHI
d)OpMI/IpOBaHI/Iﬂ y 06yqa}01unxc;l JYXOBHBIX, HPDABCTBECHHBIX HeHHOCTeﬁ U TpaXx1aHCTBEHHOCTH
6.0>I(I/lllaeMLIe PE3yJIbTATHI: B3aI/IMO}I[617[CTByeT C A€TbMHU, POAUTEIAMU U I€aaroramMu, OBJIaIEBACT
HaBbIKAMH BOCITHTATEIbHOMN paﬁOTH KJIaCCHOI'0 PYKOBOAUTEJIA B IIKOJIE, €€ COACPKAHUEM U
METOIUKOM.

1. Prerequisites: Pedagogy
2. Post-requirements: Methods of teaching chemistry.
3. The purpose of the discipline: The formation of professional and pedagogical competence of
future teachers in the knowledge of the basics of the educational process and methods and
technologies of educational activity.
4. Summary: The theory of education of pedagogy. Values, goals, tasks of education.
Methodological basis of modern education. The essence of education. Features of the educational
process. Laws and principles of education. Methods of education. Collective education. Features of
self-education. The essence and driving forces of self-education.

5. Competencies:| am ready to use modern educational technologies for the formation of spiritual,
moral values and citizenship among students

6. Expected results: Master the skills of communication with children, parents and teachers, the
content and methodology of educational work of the class teacher at the school.
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Binim Oepyneri
MEHEKMEHT/
MenemxmeHT B
obpa3oBaHun/
Management in
Education

eMTHuxaH/
9K3aMeH/
exam

TECT

1.ITpepexBusuti: Ilenaroruka.
2.ITocrpexkBu3uTi: XUMHSHBI OKBITY S/liCTEMECI.
3.IToHHIH MakcaTbl: OonamaK MyfaliMHIH MEKTENTiH TYTac MeJaroruKajblK YIACpicCiH jkoHe Oinim
Oepy MekeMeciHaeri TaXIpuOenik ic-opeKeTiH jKy3ere achblpa OTBIPHII OacKapynarbl KSCINTIK
KY3IpeTTUIITiH KaJbIITacThIPY.
4 Kpickama MasmyHbl:  bimim  Oepyzeri MeHemkMeHT noHiHe Kipicme. Ilemarorukansik
MEHEKMEHTTIH TYXKbIpbIMIAaMachl MeH Kyiieci. binim Oepyneri 6ackapy macenenepi. binim 6epy
yZAepiciHzaeri 3aHIapbl, IPUHLIUNTEP], KBI3METTEpl MeH Oackapy kyheci. KomaHmasbIK KbI3METTI
YHBIMIACTBIPY JKONIAphl, KOMaHIaHbl Oackapy oaictepi. bimim Oepy camachlH OackapyablH
tocingepi. Ilemarorukanblk MeHemKMeHTTeri Oaxpunay. bimim Oepy kyitecinmeri ©Oackapynbly
aKMapaTThIK TEXHONOTMsUIapblHa mIodny. backapy MoneHweriHiH Kambmracysl. JKyifemik yreM
peTiHze KapacThIPhLIybl. MeHEIKMEHTTIH MOHI, KYPBIIBIMEL JKOHE ©3repy TeHICHIUSIAPhl. Y HbIM
MOJICHHETIH KaJIBIITACTBIPYAaFbl MEHEDKEP/iH MAaHBI3bI, MYFaIIiM XKoHE TOPOUCIIiHIH peolTi.
5.Kysiperriniri: HakTel 6iniM Oepy MekeMmeciHiH HaKThl OiliM OGepy CaTBICBIHAAFBI OKY-TopOHe
MIPOIIECIiHIH camachlH KAMTaMachl3 €Ty YIIiH 3aMaHayd dficTeMelep MEH TeXHOJIOTUSUIAPIBL, COHBIH
iMIiHEe aKMapaTThIK TEXHOJIOTHsIapAbl KOJIaHyFa KaOiJeTTi.
6.Kyrinetin HoTwke: binmiM OGepy MEHEIKMEHTIHIH TEOPUSIIBIK- O[iCHAMANIbIK HEri3/epiH,
MEeJAarOrHKaIblK ~MEHEIKMEHTTIH KbI3METiH, 3aHABUIBIKTAPBIH, YCTaHBIMIAPBIH, OiCTEpiH,
MearoruKaiblK MEHEPKMEHTTIH JKYie KaJlbIITaCThIPYIIbl (paKTOpIapbIH Oineni.

1.IIpepexBusutsr: Ilenarornka.

2.ITocTpekBU3HTEL: MeToauKa IpenoJaBaHus XUMUH.

Hmanranuesa 111, ara
OKBITY LB




3.1_1611]) JUCOUITIIINHBI q)OpMI/[pOBaHI/Ie HpO(i)eCCI/IOHaHLHOfl KOMIICTCHTHOCTHU 6yL[y1uer0 Y4UTeIs 1Mo
YOpaBJICHUIO HEIOCTHBIM NENATOrMYCCKUM IIPOLECCOM IIKOJIBI U OCYIIECTBICHUEM HpaKTH‘{eCKOﬁ
JACATECIIBHOCTH 110 YIIPABJICHUIO 06pa3OBaTeHLHBIM YUPECKACHUEM.

4.KpaTKO€ COICPIKAHUE! BBCI[CHI/IG B AUCHUIUIMHY MEHECDKMEHT B 06pa30BaHI/II/I. Ilousite u
CACTEMA IICAAroru4eCKoro MCHCIKMCEHTA. HpOGHeMLI yopaBJI€HUST B 06pa30BaHI/II/I. 3aKOHbI,
OpUHOUNEL, (YHKOMA M CHUCTeMa yIpaBleHUs B oOpasoBarenpHOM mponecce. CrocoObt
Oopranusanuu KOMaHI[HOﬁ ACATCIBHOCTH, METOABI YIIPaBJICHUS KOMaHHOﬁ. HOI[XOZ[BI K YyIpaBJICHUIO
Ka4yeCTBOM 06paBOBaHI/I$[. KOHTpOJ‘IL B II€JAroru4€CKOM MCHCPKMCHTC. 0630p I/IH(bOpMaLII/IOHHBIX
TEXHOJIOTHil yIpaBiIeHus B cucTeMe oOpa3oBanus. PopMHUpOBaHUE YIIPAaBICHYECKOH KyIbTyphl. Kak
CUCTEMHOC ITIOHSTHC. Cy]J_[HOCTL, CTPYKTypa U TCHACHLUHUU HU3MCHCHUS MCHCIKMCHTA. 3HaueHue
MCHEUKEpPaA B d)OpMI/IpOBaHI/II/I KYyJIbTYpPBI OpraHu3anuu, poJjib YYUTEISI U BOCIIUTATEIIA.
5.KOM1‘[6T6HHI/II/II Cl'[OCOﬁeH NPUMEHATE COBPEMCHHBIC METOAUKH U TEXHOJIOTHH, B TOM YHUCIIE U
uH(OpMAIMOHHbIE, /11 00eCIIeYeHHUsI KaueCTBa yueOHO-BOCIIUTATEILHOrO MPOoLlecca Ha KOHKPETH O
00pa30BaTENbHOI CTYIIEHH KOHKPETHOI0 00pPa30BaTEIbHOIO YUPEXKICHHS.

6. O)KI/IZ[aeMLIe PE3yJIbTAThI: 3Haer TEOPETUKO — METOHOJIOTUYECKYIO OCHOBY 06pa3OBaTeJ'lLHOF0
MCHEKMEHTA, NEATCIIBHOCTh, 3aKOHOMEPHOCTD, IPUHIIUII, METO/I IE€AArOri4€CKOro MEHEI>KMEHTa,
CHCTEeMO000Opa3yIoIHii GpakTop MeIarorniaeckoro MeHeHKMEHTA.

1. Prerequisites:Pedagogica

2. Postrekvizites: Methods of teaching chemistry.

3. Aim of the discipline - formation of professional competence future teachers for the management
of a holistic educational process schools and the implemen tation of practical management
activities.educational institution.

4.Shortcontent: Introduction to the discipline of Management in education. Concept and system of
pedagogical management. Problems of Management in education. Laws, principles, functions and
management system in the educational process. Ways to organize team activities, methods of team
management. Approaches to quality management of Education. Control in pedagogical management.
Overview of Information Technologies of Management in the education system. Formation of a
management culture. As a system concept. The essence, structure and trends in management change.
The importance of the manager in the formation of the culture of the organization, the role of the
teacher and the educational process.

5.Competences: Ready to apply modern methods and technologies, including information, to ensure
the quality of the educational process at a particular educational level of a particular educational
institution

6.Expectedresults: Knows the theoretical and methodological basis of educational management,
activity, regularity, principle, method of pedagogical management, system-forming factor of
pedagogical management.
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DU3UKAIBIK XUMHS/
dusnueckast XuMus/
Physical chemistry

eMTHuXxaH/
9K3aMeH/
exam

Tecr

1. IIpepexBu3urti: beitoprannkaiblk XMMUSHBIH TEOPUSIIBIK HEri31epi,

2.ITocrpexBu3uTi: XuMHsIBIK TexHoOrus, Opranukanbik xumus 11

3. IloHHIH MakcaThl: 3aTTapAblH KacHETTepi MEH KYpbUIBIMIAPbIH, TEPMOAMHAMHUKA 3aHIAPBIH,
OJNIap/IbIH ©3TePiCTEPiHIH KNHETUKACHIH 3€PTTEY, IPOLECTIH OaFBIThIH aHBIKTAY bl MEHIEPY.

4 Kpickamia Ma3MyHbI: 3aTTapIblH arperatThlK KyiJepiHiH Herisri kacuertepi. XHUMHSIIBIK
TEpPMOIMHAMHUKAHBIH Herisri 3aHgapbl. DasalblK Teme — TEHIIK )KSHE OHBIH HETri3ri YFbhIMAAphL.
Epitinpinepain skanmbl  cunartaMachl.  EpitiHainep knaccudukanuscel.  Epitinai  Ty3inyiHiH
TepMOAUHAMUKATBIK mapTel. IlIeHaiiel epiTinainep. XUMHANBIK KHHETHKAa JKOHE KaTallH3.
XUMHUSUIBIK ~ TeTe—TeHAIK. XHUMHAJBIK Tene TEHJIK KOHCTAaHTachl. [ereporeHnmi kyiexeri
TEPMOIMHAMHKAJIBIK TEHe-TeHAIK. DJIEKTPOXMMHSIBIK mpouectepaiy Herisri yreimpapsl. OKK
TepPMOANHAMUKAIIBIK SHEPTHUACHL.

5. Kysiperriniri: bonamak MexTen XuMus NoHi MyFamiMaepi GU3UKaIbIK XUMUS TISHIH Ty CiHEA1.

6. KyTinerin Hotmxke: 3atTapably (QU3MKAJbIK )KOHE XMMHUSUIBIK KACHETTEPiHE KaCHETTEpiHe Tajiay
JKyprisyni 6ineni

1. IlpepexBusutsi:. TeopeTnyeckre OCHOBBI HEOPraHUUECKON XUMUH,

2. TlocrpekBu3uTh: XUMHUUecKas TexHonorus, Opranuyeckas xumus I1.

3. lenp mucummmmusl: M3yduTh CBOMCTBA H CTPYKTYpPHI BEIIECTB, 3aKOHBI TEPMOIWHAMUKH,
KHHETHKY UX U3MEHEHHI, OCBOUTH OIpe/ie/ICHHe HAaIlpaBIeHUs IIpoIecca.

Ecnen6erosa 111.0.
TEXHHUKA
FBUIBIMIAPBIHBIH
KaH/IUAATHI, aFa OKBITYLIBI




4. Kpatkoe conepxanue: OCHOBHbIE CBOICTBA arperaTHbIX COCTOSIHU BemecTB. OCHOBHBIE 3aKOHBI
XHMHYECKOM TEPMOJUHAMHUKH. dazoBoe PaBHOBECHE M €ro OCHOBHBIC IIOHATHSA. 061113.51
XapakTepUuCTUKa pacTBOpPOB. KJ]aCCI/I(i)I/IKaLU/UI pacTBOPOB. TepMO[[I/IHaMI/I‘{CCKOC yciaoBue
06pa30BaHI/ISI pacTBoOpa. WctuaabIC PpacTBOPEIL. Xumudeckass KHHETHKA M KaTali3. XHUMHYCCKOE
PaBHOBECHE. Koncranra XUMHYCCKOI'O paBHOBECHUS. TepMO[[I/IHaMI/I‘IeCKOC paBHOBECUE B
reTeporeHHoﬁ CUCTEME. OCHOBHBIE TIOHATHUA DJICKTPOXUMHUYECCKUX IIpOLECCOB.
Tepmonunamuyeckas sueprust D/1C.

5. Komnerenuus: OcBoenue mpeamera (GU3MYSCKONH XUMHHM [UIsi OyIyINMX IIKOJIBHBIX yYHTENeH
XHUMHUH.

6. O)KI/IZ[aeMHﬁ pe3yibTaT: Vmeer MIPOBOAUTH aHAINU3 ¢)M3M‘I6CKI/IX M XUMHYECKUX CBOMCTB BCIIECCTB
1. Prerequisites:. Theoretical foundations of inorganic chemistry,

2. Post-requirements: Chemical technology, Organic Chemistry 1.

3. The purpose of the discipline: To study the properties and structures of substances, the laws of
thermodynamics, the kinetics of their changes, to master the determination of the direction of the
process.

4. Summary: The main properties of the aggregate states of substances. Basic laws of chemical
thermodynamics. Phase equilibrium and its basic concepts. General characteristics of solutions.
Classification of solutions. Thermodynamic condition of solution formation. True solutions.
Chemical kinetics and catalysis. Chemical equilibrium. The constant of chemical equilibrium.
Thermodynamic equilibrium in a heterogeneous system. Basic concepts of electrochemical
processes. Thermodynamic energy of EMF.

5. Competence:Mastering the subject of physical and colloidal chemistry for future school chemistry
teachers.

6. Expected result: Knows how to analyze the properties of substances for physical and chemical
properties.
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Binim Gepyneri
OarasnayibIH
OJILeM/IIK
TEXHOJIOTHsIapbl/
TexHonorun
KPUTEPHAIILHOTO
OIICHUBAHHS B
obpa3oBaHun/
Technologies of the
criterial Estimates in
Education

eMTHUXaH/
9K3aMeH/
exam

TECT

1. IIpepekBu3urti: [lenaroruxa

2. ITocrpexBu3uTi: XMMHUSHBI OKBITY 9JiicTeMeci, BuonorusHel okpITy dticTemeci,

3.Ilonuin Makcarel: «baramay», «baramay okyieci», «baramay emiemMaepi» YFbIMIapbIMEH
TaHBICTHIPY, ©3reprex 011iM 0epy TYFhIPHAMACBIH KAJIBINTACTHIPY.

4 Kpickama Ma3myHbl: Kpurepuanapl GaranayzbslH JocTypili OaranaylaH aiblpMailbuibiFbl. bimim
Oepyre kputepuanabl Oaranaysl eHrizy Kaxerriniri. Toxipubene kputepuanapl Oaranay oficrepi.
Binim Ty IIbUIAPJIBIH OKY-TaHBIM/IBIK iC-9pEeKeTiHIH MICUXOJIOT USUIBIK-TIE1ar OTUKAJIBIK
EpEKILIENIKTEPiH ChIHU TaJliay, KPUTEpHUANIbl Oaranay KypajjapbiMeH OiiiM IEHIeiiH aHbIKTay.
BnymM TakCOHOMHMSACHIH KOJNZAHY apKbUIbl OKYIIBUIAPABIH OKYy JKETICTIKTepiH Oaranay YIIiH
TaIceIpMaIap.

5.Kysiperriniri: Kputepuannbel 6aranayasiy AocTypiii OaranaynaH aldbipMalubuibiebl. bimiM Gepyre
KpuTepHai bl Oaranayapl eHrizy Kaxerriniri. Toxipubene xputepuanasl Oaranay supictepi. bimim
QIYUIBIIAPJBIH  OKY-TaHBIMABIK 1C-OPEKETIHIH ICHXOJIOTHSIIBIK-TI€IarOrMKAIBIK  E€PeKIIeTiKTepiH
CBIHM Tajjgay, KpUTepHalIbl Oaranay KypajagapbIMeH OidiM JeHreiiH aHblkray. biym
TaKCOHOMUSICBIH KOJIaHy apKbIIbI OKYIIBUIAPABIH OKY JKETICTIKTEpiH Oarasay yIIiH TarchIpManap.
6.Kyrinerin HoTke: BaranayIpiH eJeMaiK TEXHONOTUsIAPbIHBIH FRUIBIMH HETi3iH ammaasl; [ToHaiK
JKOHE METANoHIIK HoTiKenepai Oaranay enmiemzuepiH jkocnapiai anazpl;- binim Oepy xyleciHiH
TasanTapblHa Kayan OepeTiH KpeTepuaiasl Oaranay xyHeciH sxacaiabl.

1. lpepexBusursr: [lenaroruxa

2. IToctpexBu3uThl: Meroauka o0y4deHnust xumuu, Meroauka o0y4deHust Gnoaoruu,

3.lens mucuumumHb: O3HAKOMJIGHHE C HOHATHSAMH «OLIEHKA», CHCTEMa OLCHKH», «KPHTCPHU
OLICHKH», (POPMHPOBAHHE H3MEHEHHOH 00pa30BaTeIbHON MIaT(HOPMEL

4 Kpatkoe comepxkanue: OTHIHe KPUTEPHAIBHOIO OLEHUBAHHUSA OT TPaJUIHUOHHOTO OICHHBAHUL.
HeoOxomuMoCTs  BHEIpEeHHS  KPHTEPHAIBHOrO  OLCHWBAaHUS B oOpa3zoBaHme. MeTonsl
KPUTEPHAIBHOIO OICHHBAaHUS Ha TNpakThke. KpUTHUYecKHil aHAIM3 IICHXOJOrO-TIeAaroruuecKHx
OCOOEHHOCTEH y4eOHO-IIO3HABATEIbHOH HESATENBHOCTH OOYdYalOIIMXCs, ONpeleNicHHe YPOBHS
3HAHUH CPEACTBAMH KPUTEPHAIBHOIO OLCHHWBAHUA. 3aJaHHs I OLEHKH YYEOHBIX IOCTHIKEHHH
YYaIIHXCs C HCTOIb30BaHNEM TaKCOHOMHH biyma.

Apsinosa K.I1I.
Ie/Jaroruka Inejaroruka
FBUIBIM/IAPbIHBIH
KaH/MJAThI,
ara OKbITYLIBI




S.KOMHSTSHHHHZYMeeT AaHAJIM3UPOBATh pPasHULy KPUTCPUAIBHOI'O OLECHHUBAHUSA OT TpaHHHMOHHOﬁ
OHGHKI/I.FOTOB MIPUMEHATH METOAbI KPUTEPHUAIIBHOT'O OLICHUBAHUS Ha IIPAKTUKE.

CHOCO6€H COCTaBJIAITh PA3JIMYHBIC 3alaHUs HMCIIOJIb30BAB TAaKCOHOMHIO BnyMa Ipu OLCHKE
HOCTI/I)KSHPIP’I y4dauuxcs.

6.0)I<HZ[8,CMI)IC PpE3YIbTATHL: PaCKprBaeT Hay4YHYIO OCHOBY HU3MEPUTCIIBHBIX TEXHOJIOT M
OLCHUBAHUA, YMEECT IIJIAHUPOBATh KPUTECPUU OLHCHUBAHUA HNPECAMETHBIX W METAIPEAMETHBIX
PE3YJIBTATOB; - CO3NACT KPUTUYCCKYHO CUCTEMY OHeHHBaHHﬂ,OTBeanHHyK)Tpe6OBaHMﬁM CHUCTEMbI
o0Opa3oBaHHsI.

1. Prerequisites: Pedagogy

2. Post-requirements: Methods of teaching chemistry, Methods of teaching biology,

3. The purpose of the discipline: Familiarization with the concepts of "assessment", "assessment
system", "assessment criteria”, the formation of a modified educational platform.

4. Summary: The difference between criteria-based assessment and traditional assessment. The need
for the introduction of criteria-based assessment in education. Methods of criteria-based assessment
in practice. Critical analysis of psychological and pedagogical features of educational and cognitive
activity of students, determining the level of knowledge by means of criteria assessment. Tasks for
the evaluation of educational achievements of students using bloom's taxonomy

5. Competencies:He is able to analyze the difference between the criterion assessment and the
traditional assessment.l am ready to apply the methods of criteria assessment in practice.

He is able to compose various tasks using Bloom's taxonomy when evaluating student achievements.
6. Expected results: Reveals the scientific basis of measurement evaluation technologies; is able to
plan the criteria for evaluating subject and metasubject results; - creates a critical assessment system
that meets the requirements of the education system.
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WHKm03uBTI  OliM
Gepy/

NHuxro3uBHOE
obpa3oBanue/
Inclusive education

eMTHUXaH/
9K3aMeH/
exam

TECT

1. IlpepexBusuri: [lenarornka

2. IMoctpekBu3uTi: KOHCTPYKTUBTI OKBITY diicTeMeci

3. Tlounin Makcats: CTyaeHTpepAe Kasipri omeyMmeTTik —OinmiM Oepy cascaThIHIarbl JKaHamIa
KYOBUIBIC PETIHAE MHKIIO3UBTI Oi1iM Oepy >KOHIHJEr FhUIBIM TYCIHIKTEPAl KaJbIITaCTBIPY; KaJIIbl
6iniM Oepy omaKTapblHIa MYMKIHAIKTEpi HIEKTey]i OanamapMeH KYPri3ileTiH MHKIIO3UBTI OimiM
Oepy yJIriepiH skysere acelpy OOHBIHIIA CTYIEHTTEPIIH TYJIFalbIK-MOTHBALMSIBIK, TEOPUSIIBIK
JKOHE MPAKTUKAIBIK 931pIIIKTEPiH iCKe achIpy.

4. Kpickama Ma3myHbl: KazakcraHga MHKIIO3UBTI OiniM Oepy skarmainapsl. MHKmO3MBTI OintiM
Oepynin 3anabl Kyxkarrappl. lller empepaeri uMHKMO3MBTI OiniM Gepy. VIHKIIO3MBTI OKBITYIBIH
npuHuunrepi. MHKimo3uBTi Oidmim Oepyni  HerizaeyniH .Kaxerrirri. MHkmo3uBTI OitiM Gepyniy
HOPMATHUBTIK-KYKBIKTBIK 0a3achl. MHKMO3HBTI OiiM OepyaiH KOMIIOHEHTTEpi, KpUTepHiiaepi MeH
kepcerkimTepi. KasakcraHablK MHKIIO3MBTI OinmiM  Oepy Mmoxeni. MHkmo3uBTi Oinim - Oepy
HYCKaJIapBIHBIH cHNaTTaMackl. VIHK/IIO3UBTI OiniM OepyaiH epeKiieiri.

5. Kysiperriniri: MyreaexkTep MeH apHayibl KaxerTiri Oap Oanamapra apHamraH Oinim Gepy
TEOPUSICBI MEH HPAaKTUKACBIHBIH Ipreii Macenenepi  calachlHIArbl, MYMKIHIIN —LIEKTeyJi
GananapzbIH OLTiM anyblH YHBIMIACTBIPY, Oaranay OOWBIHIIA Ky)KaTTaMaHbl COHJal-aK KYKBIKTBIK
JKOHE HOPMATHUBTIK Ky)KaTTaMaHbl UT'epeIi.

6. Kyrinerin Homike: Kasakcranna jkoHe mierene apHaiibl OiniM Oepy >KYHeCiHiH KauiblnTacy
Ke3eHJepi, Oananap MeH >KacecmipiMAEpAiH aHOMAallbIbl JaMy 3aHAbUIBIKTAapbl, apHaiibl KOHE
MHKIIO3UBTI OiniM Oepy cajlachlHAAFbl MEMJICKETTIK cascaT  Typalibl, AaMybIHAQ SpTYpii
aybITKyNapel Oap Oananapra apHajFaH apHaiibl O1s1iM Oepy skaraainapbiH Oinesi.

1. lpepexBusursr: [lenaroruka

2. INoctpexBu3uTH: MeToarka KOHCTPYKTUBHOTO 00YdIeHHS

3. Hens mucnummuer: PopMupoBaHHE HayIHBIX KOHIENIMI B MHKIIO3UBHOM OOPa30BAHUH KaK
HOBOE SIBJIGHHE B COBPEMEHHOH COIHAIbHON 00pa30BaTeNbHOIl MOIMTUKE CTYAEHTOB; BHenpenue
JIUYHOCTHO-MOTHBAIIMOHHBIX, TEOPETHUECKHX U MPAKTHIECKUX HABBIKOB yUaIIUXCS IO BHEIPEHHIO
Mozenell HMHKIIO3UBHOTO 00pa3oBaHMS C JETBMH C OrPAaHHYCHHBIMH BO3MOXKHOCTSMH B
0011e00pa30BaTENBHBIX YUPEKICHHAX

4. Kpatkoe conepxxaHue: YcCIOBHS HHKIIO3HBHOro obpasoBanms B Kasaxcrame. FOpuamueckme
JOKYMEHTBI HHKJIIO3HBHOTO o0pa3oBanus. MHKII03UBHOE 00pa3oBaHue 32 pyOexkoM. [IpuHIuUmIb!

bexmypsaesa P.A.,
TrieJlaroruKa MarucTpi, ara
OKBITYIIIBI




HWHKIIFO3UBHOI'O O6y‘IeHI/I$L OCHOB HMHKJIFO3UBHOI'O 06pa3OBaHI/[$I .H606XOZ[I/IMOCTI:. HOpMaTI/IBHO-
IpaBoBast 6&3& HWHKIIFO3UBHOI'O 06pa30BaHM§I. KOMHOHGHTLI7 KPUTEPUU U NMOKA3aTEIIN WHKIIFO3UBHOI'O
06pa3OBaHI/I$I. Kazaxcranckas MOJECIIb HWHKIIFO3UBHOI'O 06pa30BaHI/I$I. XapaKTepHCTI/IKa BapuUaHTOB
HWHKIIFO3UBHOI'O 06pa3OBaHI/ISI. CHCI_II/I(I)I/IKa HUHKIIFO3UBHOI' O 06pa3OBaHI/[$I.

5.Kommnereniuun:Brnaneer nokymeHTauueid B o0yiactd (yHIAMEHTAJIBHBIX MHPOOJIEM TEOpPUH U
IPaKTUKH 06paBOBaHI/I$[ JJId  MHBAJIMJI0OB WU }:[eTei/'[ CO crenuajlbHbIMHU HOTpeGHOCTS{MI/I, 1o
OpraHusanvu IOJIy4YCHUSA 06pa30BaHH${ JAC€TbMHU C OIrpaHUYCHHBIMH BO3MOXHOCTSAMH, 110 OLICHKE, a
TaKXKe IPAaBOBOI U HOPMATUBHOM JOKYMEHTAIMCH.

6. O)KI/[Z[aeMHﬁ pe3yJibTaT: 3HACT 06 3Tarax CTaHOBJICHHs CHUCTEMbI CIICLHIHAJIbHOI'O 06pasoBaHm[ B
Kasaxcrane u 3a pyOexoM, 3aKOHOMEPHOCTSIX aHOMAaJbHOI'O pa3BUTHs JETeH M MOAPOCTKOB,
FOCyﬂapCTBeHHOﬁ IIOJIMTUKE B oGnac‘m CIICHUAJIBHOI'O W  HHKJIKO3WBHOI'O 06pa303a1—ms{,
CricuaJbHbIX 06paSOBaTeJ'ILHLIX YCIOBUAX IJIA ):leTeﬁ C pa3/IMYHBIMU OTKJIOHEHUAMH B PA3BUTHU.

1. Prerequisites: Pedagogy

2. Post-requirements: Methods of constructive learning

3. The purpose of the discipline: The formation of scientific concepts in inclusive education as a new
phenomenon in the modern social educational policy of students; The introduction of personal-
motivational, theoretical and practical skills of students to introduce models of inclusive education
with children with disabilities in general education institutions

4. Summary: Conditions of inclusive education in Kazakhstan. Legal documents of inclusive
education. Inclusive education in foreign countries. Principles of inclusive learning. To substantiate
inclusive education .need. Regulatory framework for Inclusive Education. Components, criteria and
indicators of inclusive education. Kazakhstan's model of inclusive education. Characteristics of
options for Inclusive Education. Specifics of inclusive education.

5. Competencies:He has documentation in the field of fundamental problems of the theory and
practice of education for disabled people and children with special needs, on the organization of
education for children with disabilities, on assessment, as well as legal and regulatory
documentation.

6. Expected result: knows about the stages of formation of the special education system in
Kazakhstan and abroad, the patterns of abnormal development of children and adolescents, the state
policy in the field of special and inclusive education, special educational conditions for children with
various developmental disabilities.
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XUMHSHBI OKBITY
omicremeci/
Metoauka
TeproiaBaHus
xumun/ Methods of
teaching chemistry

eMTHuxaH/
9K3aMeH/
exam

YKazbama
aybI31Ia

1. Mpepexsusuti: [lenaroruka

2. IocrpexBusnti: KOHCTPYKTHBTI OKBITY 9micTeMect

3.IlonHiH MaxcaTel: XUMHs II9HIH OKBITY MEH OKYJAarbl jXKaHa TOCUIIEp MEH HHTepOesiIceHIi
auicrepai MEeHrepy.

4. Kpickama Ma3MyHbl: OpTa MEKTEITe XMMHUSHBI OKBITYABIH MaKCaThl MEH MIHIACTTEPl. XHUMHUSIIBIK
OimiM OepyliH HOPMATUBTIK Ky)KaTTapbl, CTaHAApTTap, KYHTi30enmi »oHe cabak »Kocmapiapsl,
Oarapiamaiap Ky:KaTTaMara KOMbUIATBIH TalanTap, XUMus cabarblHa KOibLUIaThIH TajanTap. Opra
MEKTENTEe XHMHUSIHBI OKBITYy ojicTepi. 3amaHayum omicTepiiH KikTedyi. JleMOHCTpauusIbK
TOKIprOenep MEH XUMHSUIBIK SKCIICPUMEHT TYpiiepi. XUMUs IISHIHEH CHIHBIITAH THIC ) YMBICTAP/IBIH
TYpPJIEpi, ONapabl OTKI3y dicTepi. XUMHUSIIBIK CAa0aKThl Talmay fici.

5. Kysiperriniri:bonmammak Mexren XuMus IOHI 3aMaHayH TEXHOJIOTOMSIAP, OKBITY MEH OKYIAFbl
JKaHa Tocliuaepal TyciHeni

6. KyTinerin HoTiKke: XUMHUS IIOHEHI OKBITY MEH OKBITYJIaFbI KaHA TOCUIepiH Oineni.

1. IIpepexBusutsl: [lenaroruka

2. IToCTpeKBU3UTHI: METOANKA KOHCTPYKTHBHOTO 00y4CHHUS

3.1lens AMCHMIUIMHBI OCBOCHHE HOBBIX ITOAXOAOB M MHTEPAKTHBHBIX METOMOB IPEMOAABAHUS H
H3YYCHUSI XUMUH.

4 Kpatkoe coxmepxanue: Llens u 3amaum oOydeHnmst xuMum B cpenHeit mkone. HopmatnsHbie
JOKYMEHTBl XHMHYECKOro o0Opa3oBaHMs, CTaHAApTHl, KaJCHAApHbIE H MOypPOYHBIC ILIAHBI,
POrpaMMbI TpeOOBaHMsI K TOKyMEHTAI[MH, TPEOOBAHUS K YPOKY XMMHH. MeTonpl mpernogaBaHus
XUMHH B CpefHel mkone. Knaccu(uxaums cOBpEeMEHHBIX METOIO0B. BHIBI JAeMOHCTPAaI[MOHHBIX
9KCIIEPUMEHTOB U XHMHYECKHX KCIEPUMEHTOB. BUBI BHEKIACCHBIX PabOT MO XMMHH, METOIBI HX
npoBeeHnst. MeTox aHali3a XMMHYIECKOro ypoKa.
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S.KOMHSTSHL{HHZ 6yI[yIJ_II/II71 IIKOJIbHBII NIpeaAMET XMMHUH NOHUMAET COBPEMEHHBIE TEXHOJIOI'MH,
HOBBIC ITOAXO/BI B 06y‘IeHI/II/I n o6yqe1—mn

6. O)KI/IZ[&CMHﬁ PpeE3yJIbTAT: 3HACT HOBBIC TOAXOAbI B 06y‘{eHI/II/I " npernojaBaHUU XUMUU.

1. Prerequisites Pedagogy

2. Post-requirements: Didactic games in teaching chemistry

3.The purpose of the discipline: is the development of new approaches and interactive methods of
teaching and studying chemistry.

4. Summary: The purpose and objectives of teaching chemistry in high school. Normative
documents of chemical education, standards, calendar and lesson plans, programs documentation
requirements, requirements for a chemistry lesson. Methods of teaching chemistry in secondary
school. Classification of modern methods. Types of demonstration experiments and chemical
experiments. Types of extracurricular activities in chemistry, methods of their implementation. The
method of analysis of the chemical lesson.

5.Competence: the future school subject of chemistry understands modern technologies, new
approaches in teaching and learning

6. Expected result: knows new approaches in teaching and teaching chemistry.
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BI
KK/
B/l
BK/
BD
HSC

Choc
BBR
3212/
COR
OCh
3212
DERT

3212

XUMHSHBI
OKBITYJJaFbl CaHJIBIK
6iim Gepy
pecypcTtapbl/
Hudpossie
oOpa3oBaTenbHbIE
pecypchl B 00y4eHUH
xumun/ Digital
educational
resources in teaching
chemistry

eMTHXaH/
9K3aMeH/
exam

YKazbama
aybI3lIa

1. IlpepexBu3uti: AKnapatThIK 6i1iM Gepy OpTachIHbIH AU3aHHBI

2. INocrpexBusuTi: KOHCTPYKTUBTI OKBITY omicTeMeci

3.Ilonniy MaxcaTel: CBP apkpuibl OiiM aTymiblIapblH HHTEIEKTYyalAblK OpPEKETiH apTTHIPY,
MaTepuajibl UTepy camnachbiH apTThIPY.

4. Kpickania Ma3MyHbI: XUMHs TIOHIH OKBITY/a KOJIAHBUIATBIH CaHIBIK OiiM Gepy pecypcrapbiHa
mony. CabakraH ThIC XKYMBICTapAa CaHIBIK OiliM Oepy pecypcTapblH KOJIAHYABIH OiCTEMECi.
Cannplk OimiM Oepy pecypCTapbiHBIH OKIKTEHiHYiHIH  CHIaTTamachl. XWUMHs TIOHIH OKBITYy/a
aKIMapaTThIK-KOMMYHHKALHSIBIK TEXHOIOTHAIAPABI KOMAAHYABIH epeKIueniri. XuMus MoHIH THIMII
OKBITYBIH KYpaJibl peTinae udpisl 6iniM 6epy pecypcTapbiHbIH KOJIIAHBUIYBL. 3epTXaHAIIBIK JKOHE
capaMaHZbIK cabaKTapablH BUPTYaJIbl PECYypPCTaPBIHbIH TYpJIepi.

5. Kysiperriniri: cabak Ma3MyHBIH aKHapaTThIK-KOMMYHHKAIUSJIBIK TEXHOJIOTMSIAPIBIH HKaHa
MYJIBTUMEIHUSIIBIK MYMKIHIIKTEPIMEH TOJIBIKTBIPAJIbI.

6. Kyrinerin HoTmke: XUMUs [OHIH OKBITYyAa CaHIBIK OLTiM Gepy pecypcTapblH KONAHY apKbLIbI
O1TiM amyIIbUIAP/BIH IIOHTE JIETeH KbI3bIFYILBUIBIFbIH aPTTHIPA/IbI.

1. IIpepexBu3sutsl: Ju3aiin nHGOPMAIIMOHHOI 00pa3oBaTEIb-HOM Cpeibl

2. ITocTpeKBU3UTHI: METOJIMKA KOHCTPYKTHUBHOIO 00y4EHHUs

3.1enp muctuninHbl: [1OBBILICHNE MHTEIUIEKTYaJIbHONW JesATeNbHOCTH oOyuatomuxcsa yepes L[OP,
TIOBBIIICHUE KaY€CTBA YCBOCHHUA MaTCpHraia.

4 Kpatkoe cozpepxanue: O030p LU(POBBIX 00pa30BATENLHBIX PECYPCOB, HCIONB3YyEMbIX HpPU
M3y4eHMM XUMUHM. MeETOfMKa HCIONB30BaHUA UHM(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB  BO
BHEYPOUYHOH J€ATENBHOCTH. XapaKTEepUCTHKA Kiaccupukauud UHOPOBBIX 00pa30BaTEIbHBIX
pecypcoB. Cneumduka npUMEHEHHS HH(POPMALMOHHO-KOMMYHHUKAI[MOHHBIX TEXHOJOTUH B
npernofaBaHuy xumuu. Mcnonb3oBaHue HU(QPOBBIX 00pa3oBaTEIbHBIX PECYPCOB KaK CpPEICTBA
s¢dexTuBHOrO 00yueHHsT XMMHH. BUbI BUPTyalbHBIX peCypcoB JIAOOPATOPHBIX M MPAKTHYECKUX
3aHATUH.

S.KOMHe’I‘eHHI/IﬂZ HamoJHACT COACPKAHUEC YPOKa HOBBIMHU MyHbTHMeHHﬁHbIMH BO3MOXXHOCTSAMU
HMH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOIOTHH.

6. Oxxunaemblii pe3ynpTat: [1oBbILIACT HHTEPEC 00YUAIOIIMXCS K MIPEAMETY 38 CUET MCIIOJIb30BAHUS
nU(POBBIX 00PAa30BATENBHBIX PECYPCOB IPH U3YYCHHU XUMHUH.

1. Prerequisites : Design of the information educational environment

2. Post-requirements: methods of constructive learning

3.The purpose of the discipline: Improving the intellectual activity of students through the DER,
improving the quality of material assimilation.

4. Summary: Overview of digital educational resources used in teaching chemistry. Methodology of
using digital educational resources in extracurricular activities. Characteristics of the classification
of digital educational resources. Specifics of using information and communication technologies in
teaching chemistry. Use of digital educational resources as a means of effective teaching of
chemistry. Types of virtual resources for laboratory and practical classes.
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5.Competence: the content of the lesson is supplemented by new multimedia capabilities of
information and communication technologies.

6. Increases students ' interest in the subject through the use of digital educational resources in
teaching chemistry.
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3302

Mexkrernreri
KOOANIBIK ic-
opekeTTeri pu3uKa-
XUMHSUIBIK Taliay
auicrepi/ ®usmko-
XUMHYECKUE METOIbI
aHAJIN3 IKOJbHON
MPOEKTHOM
JiesITeNIbHOCTH/
Physical and
chemical methods of
analysis in school
project activities

eMTUXaH/
9K3aMeH/
exam

JKaz6ama
aybI3lIa

1. IpepexBusuri: @u3nkansik xumust, Anamurakanslk xumus (1, 11).

2. IocrpexBusurrepi: JKorapel MOJIEKyIaIbl KOCBUIBICTAP XUMHSCHI.

3. IloHHiH MakcaThl: 3aTTapAblH KypaMbIH, KYPBUIBICHIH, OJIAPABIH (PU3UKAIBIK, XUMUSUIBIK
KaCHeTTepiH 3epTTey OIiCTepiH MEHrepy, TEOPHSUIBIK KypCThI OKy Ke3iHJe aJibIHFaH OimiMiH
HpaKTaKaga KONAaHy bl KAJIBIITACTHIPY.

4. Kpickama Ma3MyHBl: MekTenTeri »o00aiblK ic-opekerreri (u3MKa-XUMUSUIBIK Tajgay omicrepi
IOHIHIH MakcaTsl MeH MiHpaertepi. MekTenTiH »00alblK JKoHE OKY-3epTTey KbI3METiHJer
TaJayAblH OJICKTPOXUMISUIBIK ofictepi. TanmayablH 9MEKTPOXUMUSUIBIK ONICTEpiHIH IKIKTElyi.
OnexrporpaBuMetpusi. Onektpoiu3. Kymonomerpus. IloreHumomerpust. IloTEHIOMETPUSIIBIK
tutpiey. Bonpramnepomerpusi. Konnykromerpus. Tammaynbly onTHkanislK omicTepi. Tanmaynbiy
crekTpmik omictepi. CHeKTpiik Tanmay oOmIiCTepiHIH IKIKTedyi. ATOMIBIK CIIEKTPOCKONMSL.
MexTtenreri kobanay KOHE OKy-3epTTEy KBI3METIHAEri Tajugay[ablH CHEKTpPIIK omicTepi.
XpomaTorpadusiblk  Tajgay omicrepi. XpomaTorpadusiblK TanAay OMICTEpIHIH  IKIKTEmyi.
MekrenTiH )00aJIbIK KOHE OKY-3epTTeY KbI3METIHIeT1 TallayIblH XpOMaTOrpaUsIbIK d/1icTepi.

5. Kysiperriniri: MekrenTe XuMHS IOHIHAE MaMaH pETIHAE IKYMBIC icTeyre XHMHSJIBIK
3epTTeyiepAin QU3MKaIbIK TaJaay oficTepi MOHIHEH anFaH OuTiMal TyciHesi.

6. Kyrinerin notmxe: XUMHANBIK 3epTTEYNepAiH (U3MKAIbIK Taugay oJicTepi MOHIH MEHrepy
GapbIChIH/IA 9iCTEP/IIH TEOPHUSIIBIK KIHE MPAKTUKAJIBIK KOJJAHBLITYbIH Oinei.

1. Tpepexsusntel: Ousndeckast xumus. Anaaurudeckas xumust (1, 11).

2. ITocTpekBU3UTTEPBI: XUMHUS BBICOKOMOJICKYJIPHBIX COSIMHCHHIA.

3. L[eflb JUCHUIIIIMHBI OBnaueHue METOAAMH H3Y4YE€HHSA COCTaBa, CTPOCHUA BCELICCTB, HX
(bu3nUECKUX, XMMHMYECKMX CBOWCTB, (POPMHPOBAHHE IPAKTHYECKOTO TPHUMEHEHHS 3HAHUM,
HOYYEHHBIX TIPU H3y4EHUH TEOPETHYECKOT0 Kypca.

4. Kpartkoe conepkanue: Llenp u 3amaum mpenmera MeTO[bl (PU3MKO-XMMHUYECKOIO aHalU3a B
HPOEKTHOH J1eATeIbHOCTH B HIKOJIE. DIEKTPOXMMHYECKHE METOIbI aHaIU3a B IIPOEKTHOH U yueOHO-
HCCIIEIOBATENbCKON  IesTENbHOCTH MKOAbL Kiaccudukanuss 51eKTpOXMMUYECKUX METOJ0B
aHaJM3a. DIeKTpOrpaBUMETPHUSI. DneKTponus. Kynonomerpus. Torenuuomerpus.
Iotennuomerpuyeckoe TuTpoBanue. Bonmsramnepomerpus. Konnykromerpus. OnTuueckie MeTobl
aHamm3a. CrekTpaibHble MeTobl aHanu3a. Kimaccudukanus METOZOB CHEKTPaJbHOTO aHAIM3a.
AtomHast  crektpockonus. CHeKTpasibHble METOIbl aHaJlM3a B IPOEGKTHOW M y4eOHO-
HCCIEOBATEIbCKOH  AEATENbHOCTH B IIKOle. MeTombl  XpoMaTorpauueckoro aHajau3sa.
Knaccuduxanus MeTonoB xpomarorpaduyeckoro aHanusa. Xpomarorpapuueckue METOIbl aHaIM3a
B IIPOEKTHOH H y4eOHO-HCCIIeI0BATENbCKON e TENbHOCTH IKOJIbL.

5. Komnerenuus: K pabore B mKoje B KauecTBE CIENHANTUCTa MO XUMHH OTHOCHTCSI TOHHMAHHE
MOJTy4IeHHBIX 3HAHUMH 110 JTHCHUIIMHE (pU3HYIECKUEe METObI aHAIN3a XHMHICCKUX HCCIICIOBAHHMA.

6. OxupmaeMblii pe3ymbTaT: 3HAeT TEOPETHUYECKOE M IIPAKTUUECKOE IIPHMEHEHHE METOIOB B
IIPOIIecCe OCBOCHHS M CIUIINHEI (PU3HIECKHE METOBI aHAIN3a XHMHUICCKUX HCCICAOBAHHUH.

1. Prerequisites: Physical chemistry. Analytical Chemistry (I, II).

2. Postrequitters: Chemistry of high-molecular compounds.

3. The purpose of the discipline: Mastering the methods of studying the composition, structure of
substances, their physical and chemical properties, the formation of practical application of the
knowledge obtained during the study of the theoretical course.

4. Summary: The purpose and objectives of the subject are methods of physical and chemical
analysis in project activities at school. Electrochemical methods of analysis in the design and
educational research activities of the school. Classification of electrochemical methods of analysis.
Electrogravimetry. Electrolysis. Coulometry. Potentiometry. Potentiometric titration. Voltammetry.
Conductometry. Optical methods of analysis. Spectral methods of analysis. Classification of spectral
analysis methods. Atomic spectroscopy. Spectral methods of analysis in project and educational
research activities at school. Methods of chromatographic analysis. Classification of
chromatographic analysis methods. Chromatographic methods of analysis in the project and
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educational research activities of the school.

5. Competence: To work as a specialist in Chemistry at school, he understands the knowledge gained
from the subject of physical analysis methods of Chemical Research.

6. In the course of mastering the discipline of physical analysis methods of chemical research, he
knows the theoretical and practical application of methods.

o<

Bell
KK/
javis

PD
HSC

KOA
3303/
MKO
3303/
MCT
3303

KoHcTpyKTHBTI
OKBITY dticTemMeci/
Mertonuka
KOHCTPYKTHBHOI'O
obyudenus/ Methods
of constructive
training

eMTHXaH/
9K3aMeH/
exam

skaszbaria-
aybI31Ia

1. IlpepexBusurti: VHkmo3uBTi 6i1iM Gepy.

2. INocrpexBu3uTi: XUMUSUIBIK OiiM Oepyzeri IuarHocTuka.

3.ITonHiH MakcaTsl: Bonamak Myranimaepai OKymsuiapsH OolibiHAa 03 OeriMeH OuTiM aiy, e3iH-
031 perTey JarAblIapbIH KaJbIITACTHIPYFa; Ka3ipri 3aMaHga TaObICTEl OMip Cypyre HailblH, CaHIBIK
TEXHOJIOIHsUIapAa KY3bIPIbUIBIK TAHBITATHIH OCJICEHAl a3aMaT peTiHJe KaJbIITacyFa KOMEKTEeCeTiH
OKY YZAepiciH yHBIMIACTBIpyFa KaXeTTi OLTIMMEH JXKOHE HMPAaKTHKAJIBIK TaibIHABIKIICH KaMTaMachl3
ery.

4 Kpickama Ma3myHbl: OKy MEH OKBITYJaFbl 3aMaHayH ofic Tocinaep. bIHTIMaKTacTHIK IIeH e3apa ic
— opekerreri xyMbIc. J{nanorTel oKbITy. Jlapbinasl 6ananapas! okeITy. JXKocnapiay. ¥3ak, opTa )KoHe
KbICKa Mep3iMzi sxocnapnay. Onapabiy GaillaHbICEl MeH epekiuernikrepi . bimimai 6aranay. OxpiTyna
CBIH TYPFBICBIHAH Oilay bl Komzany. OKbITY MeH OKBITY yaepicHzae Lesson study komnany. OKy MeH
OKBITYJaFbl aKMapaTThIK—KOMMYHUKaLUsUIIK TexHonoruss (AKT). AKT-HbIH nearorukainbik
CTpaTeruschl. VIHTepaKkTHBTI JKOHE HHKIIFO3UBTI CBIHBINTHI KAJIBINITACTEIPY dicTepi.

5.Kysiperriniri: KOHCTPYKTHBTI OKBITY TEXHOJOTHSCHIH TEOPHUSJIBIK HETI3IepiH; KOHCTPYKTHUBTI
OKBITY/IBIH JK€Ti MOJYJIiH; *KeTi MOJyJb MOTIHIH/E YIIiHIII JeHrel GaraapnaMachlHbIH TEOPHUSIIBIK
HETi3JepiH; OKy YAepiCiH YHBIMIACTBIPY YIIiH KaXETTi NPaKTHKAJIbIK JaifbIH/BIKTbI HT€PreH.
6.Kyrinerin HoTike: OKyIIbLIapAbIH O0iibIHIA €3 OeTiMeH OintiM aiy, e3iH-31 perTey AaFAbUIapbIH
KaJIBIITACTBIPYFa; KOHCTPYKTHBTI OKBITYAa HETI3/IENreH XUMUsI [IoHI cabakKTapblH YHBIMAACTBIPYFa
KaOi1eTTi MaMaH KaJbIITacabl.

1.IIpepexBusut: MHKII03MBHOE 00pa3OBaHUE.

2. Ilocrpexsusutsl: Ilenaroruyeckas JMarHOCTHKA B XHMHYECKOM 00pa3oBaHUU

3.lenp mucrmmmael: Co3naHue yciaoBuil [uisi obecredeHus: Oyaymux yduTeneld HeoOXOIHMBbIMU
3HAHUSAMM M TIPaKTHYEeCKOH  TOArOTOBKOH  Jyis  OpraHus3alMid  y4eOHOro  mpolecca,
CIIOCOOCTBYIOIMMU (OPMHPOBAHHMIO Yy YYAIIUXCA HABBIKOB CaMOOOpa30BaHHs, CaMOPETyJIAINH;
OBITH TOTOBBIM K YCIEIIHOM JKH3HH B COBPEMEHHOM MUPE, IIPOSIBIIATH KOMIETEHTHOCTh B ITM(POBBIX
TEXHONOIUAX

4 Kpatkoe comepkanue: COBpEMEHHbIE MHOAXOABI M METOAbl  00ydeHHs. TexHoIorus
coTpyaHuyectBa. [uamoroBeiii merox. OOyueHue opopeHHbIX gereid.  [lnmanupoanwme.
Jlonarocpoynoe, CpeqHECPOYHOE M KPATKOCPOUHOE IIaHUpOBaHHE. MX CBs3b M OCOOCHHOCTH.
Ouenka 3HaHui. Vcronp3oBaHue KpUTHYECKOro MblieHHs U Lesson study B mpouecce o0yueHus.
HudopmanuonHo-komMyHuKaunonubie  texnonorun (MKT) B oOydeHuu. mnenarormyeckas
crparerus MKT. Mertozabl pOpMUpPOBaHKS HHTEPAKTUBHOIO U MHKJIIO3UBHOIO KJIacca.
5.KomnereHTHOCTE:OCBOMII TEOPUTUYECKHE OCHOBBI TEXHOJIOTMH KOHCTPYKTHBHOIO OOy4YeHWUS;
ceMb MOAyJeil KOHCTPYKTHBHOTO 00Yy4EHUsI; TEOPUTHIECKHE OCHOBBI IPOrPAMMBI TPETHETO YPOBHS
B KOHTEKCTE CEMH MOJIyJeH; NPaKTUUECKyl0 IOATOTOBKY, HeoOXaJuMylo s OpraHH3alluH
yueOHOro mporecca

6.0xunaemblii pe3yinbraT: DOpMHpYETCs CHEHHaIMCT, CHOCOOHBI (GOPMHPOBATH y YYaIIUXCSH
HaBBIKA CaMOOOpa30BaHUs, CAaMOPETyJLIHU; OPraHU30BBIBATH YPOKHM XHMHH, OCHOBaHHBIC Ha
KOHCTPYKTHBHOM OOY4CHHH.

1. Prerequisite: Inclusive education.

2. Post-requirements: Pedagogical diagnostics in chemistry education

3. The purpose of the discipline: Creating conditions for providing future teachers with the necessary
knowledge and practical training for the organization of the educational process, contributing to the
formation of students ' skills of self-education, self-regulation; be ready for a successful life in the
modern world, show competence in digital technologies

4. Summary: Modern approaches and methods of teaching. Cooperation technology. Dialog method.
The education of gifted children. Planning. Long-term, medium-term and short-term planning. Their
connection and features. Knowledge assessment. The use of critical thinking and Lesson study in the
learning process. Information and communication technologies.
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(ICT) in education. the pedagogical ICT strategy. Methods of forming..

5. Competence:He has mastered the theoretical foundations of constructive learning technology;
seven modules of constructive learning; theoretical foundations of the third-level program in the
context of seven modules; practical training that is necessary for the organization of the educational
process.

6. Expected result: Formation of students ' skills of self-education, self-regulation; formation of a
specialist who is able to organize chemistry lessons based on constructive learning.
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Xumust Tapuxst/
Ucropust xumun/
History of chemistry

eMTHXaH/
9K3aMeH/
exam

Kaszbama
aybI31Ia

1. IlpepexBu3urti: bellopraHuKanbIK XUMUSHBIH TEOPUSUIBIK Herizaepi, Opranuxansik xumust (1), (I1).
2. IocrpexBusuri: Ilenarorukaislk ic-Taxipude

3. HQHHiH MaKcaThI: «XUMHUS TapuxbeD» IIOHIH MEHI€pya€ XUMUS FBIJIBIMbIH TOJIBIK MeHrepin, OHBIH
racoIpJap OB JaMy KOJJapbIMEH TaHBICHIII COHBI YFBIHABIPY.

4. Kpickama Ma3MyHbl: XMMHs FBUIBIMBIHBIH Herisri ngamy kesexgepi. Herisri 3angap MeH
YFBIMIApAbIH allbllly TapuXbl, OJIapAblH ©3apa OaiiJIaHBICHI YKOHE JaMyBbl. Xumust FhUIBIMIAPBIHBIH
JKETICTIKTepi. XUMUSHBIH aJFallKbl TEOPHsIapbl MEH 3aHAapbIHBIH maiiga Gomy Tapuxsl. bipiHim
DJIEMEHTTED. AJ'[FaI_LIKLI CUHTCTUKAJIBIK MaT€praigap CI/IHTe3iHiH TapUuxsbl.

5. Kysiperriniri: bBomamak MekTenm XUMHSI IIOHI MyFaliMZepiHEe XUMHsS TapHXbl IOHIHIH
XPOHOJIOTUSICBIH MEHI'€PTY.

6. Kyrinerin HoTmke: XHUMHS TapHXbl IIOHIH MEHrepy OapbIChIHAA XMMHS FBUIBIMBI JaMYBIHBIH
TapUXU KIHE FBUIBIMU XPOHOJIOTUSCBIH 61ny

1. IIpepexBusut: TeopeTnueckre 0OCHOBBI Heopranuyeckoit xumun. Oprannueckas xumus (1), (II).

2. IloctpekBu3uth: [lenaroruyeckas mpakThKa.

3. Llem; JUCLMIIJIMHBI OCBOHTb OCHOBHBIC 3TaIlbl paSBl/lTl/lﬂ XHUMHYECCKHX HayK. I/ICTOPH}O OTKprTI/Iﬂ
OCHOBHBIX 3aKOHOB H HOHS{THFI HX B3aMMOCB3b U pa3BuTue.

4. Kpatkoe comepxanue: OCHOBHbIE ITallbl Pa3BUTHSI XUMHYECKOH Hayku. MCTOpHUsS OTKpBHITHS
OCHOBHBIX 3aKOHOB H HOHS{THﬁ, HUX B3aMMOCBA3b H paSBl/lTl/lC. ﬂOCT]/l)KCHHS{ XUMHYECCKHUX HayK.
Hcropust BOBHUKHOBEHHs MEPBBIX TEOpH U 3aKoHOB XuMuH. IlepBbie anemMenTsl. McTopus cuHTe3a
NEPBBIX CHHTCTUICCKUX MAaTCPUATIOB.

5. KoMneTreHTHOCTh: YMETh TIPUMECHUTD 3HAHUA UCTOPUU XUMHUH B neuarornqecxoﬁ JCATCIIBHOCTH.
6. OxunaeMslit pe3ynbrat: [IpuMeHseT nCTOpHYECKUE TPUHLUIIBEL H (haKThl HA MPAKTHKE.

1. Prerequisite: Theoretical foundations of inorganic chemistry. Organic chemistry (I), (II).

2. Post-requirements: Pedagogical practice.

3. The purpose of the discipline: To master the main stages of the development of chemical sciences.
The history of the discovery of the basic laws and concepts of their relationship and development.

4. The main stages of development of Chemical Science. The history of the discovery of basic laws
and concepts, their relationship and development. Achievements of Chemical Sciences. History of
the origin of the first theories and laws of chemistry. The first elements. History of the synthesis of
the first synthetic materials.

5. Summary: To be able to apply knowledge of the history of chemistry in teaching.

6. Expected result: Applies historical principles and facts in practice.
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3amaHayn
JKapaTbUIBICTAHY AbIH
TY)KBIPBIMJIAMAChI/
Konnenimuu
COBPEMEHHOTO
€CTECTBO3HAHMs/
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1. TIpepexBu3uTi: XMMHUSHBI OKBITY d/1icTeMect

2. IloctpexBusutTepi: XanbIKapalblK 0imiM 6epy sxyienepi

3. IlsHHIH MakcaTbl: 3aMaHayd >KapaThUIBICTAHYJbIH TYXKBIPBIMIAMACHl aPKbUIBI JYHHUCHIH
OipTYTaCTBIFBIH MEHI'EPTY

4. KpIcKalla Ma3MyHBbI: 3aMaHayH KapaThUIBICTAHYABIH TYKbIPbIMIAMAachI MTSHiHE Kipicne. Taburat
JKOHE JKapaThUIBICTaHy/BIH OailaHbIChL. JKapaTbUIbICTaHYABIH TapHXbIHA IOTY. JKapaTeUIbICTaHy
FBUIBIMJIAPBIHBIH JKYHeci ToKTany. Kazipri ajeMHiH FBUIBIMU JKapaTbUIbICTaHy KOpiHiciciHe
curaTrama. OJIeMHIH (U3HMKAIBIK KOPIHICIHIH HETi3ri TYXKbIppIMIaManapsl. XUMUS FUIBIMBIHBIH
HEri3ri KOHIeMIUsUIapsl. MeraaieM )KaHEe MaTEpUSHBI YIIbIMIACTBIPY/IbIH [IAHETAPIIBIK ICHT eiliHe
tokrany. JKepain reocdepanst kabartapsl. KyH xyiteci. [amakTuka. ['€0noriusHbIH HeTi3ri
TYKbIpbIMAAaManapsl. MaTepHsHbI YHBIMIACTBIPY/IBIH OMOIOTHSUIBIK JeHTeifiHe TOKaTay.
BuonorusiHelH TYXbIppIMAamManapbl. JKepain Ouochepaansik xabarrapel. Anamsar. MaTepusHBI
YHBIMIACTBIPYIBIH )KOFAPFBI ACHT SHIICPIHE KOIILY.

Abb130ekoBa I'.M.
XUMUS
FBUIBIMIAPBIHBIH
KaH/IUAATHI, aFa OKBITYIIBI




5. Kysiperriniri: JlyHueHiH OIipTYyTacTBIFBIH MEHIepreH OoJamiak XuMUsS IIOHI MyFalimi
KaJiblIITacaabl

6. Kyrinerin HoTmke: Bomamak XuMHs IIOHIHIH MyFaliMi AYHHEHIH OipTYTacTBIFBIH OeiHenei
AJIaThIH OKYIIBIHBI KaJIbIIITaCThIPAAbI

1. IlpepexkBu3utsl: MeToauKa neprogaBaHust XUMHH

2. ITocrpexkBu3uTh: MeXIyHapOIHBIC CHCTEMBI 00pa30BaHUs

3. Hel’[b JUCLUIIJIMHBI OBJ'IaZleHI/Ie €AUHCTBOM MHUpa 4YEPE3 KOHLCHIHUI COBPEMEHHOIO
€CTCCTBO3HAHUS

4, KpaTkoe CoACpIKaHUE! BBeﬂeHI/[e B JUCHUIIIUHY «KOHL[GHI_H/H/I COBPEMEHHOI'0 €CTECTBO3HAHUSA» .
Cas13b NPpUPOABI U €CTECTBO3HAHUS. 0630p HUCTOPUU €CTECTBO3ZHAHMUS. CucreMa eCTECTBEHHBIX Hayk.
XapaKTepMCTmca ecTeCTBeHHOHay’«IHOﬁ KapTUHBI COBPEMEHHOI'O MHpa. OCHOBHBIC TIOHSTHS
¢u3nueckoil kapTHHBI Mupa. OCHOBHBIE KOHLICNIIMY XUMHYECKOl Hayku. ['eocdepHble cion 3emin.
Conneunast cucrema. ['amaktika. OCHOBHbIe HOHATHS reosnorud. Ha Ouonormueckuil ypoBeHb
opranu3aiuu Matepun. Konuenuu 6uosoruu. buochepusie cion 3emin. Yenoseuecrsa. [lepexos
Ha BBICIINE YPOBHHU OpraHu3alvii MaTepuu.

5. Komnerenuus: @opmupyercs Oyayumii yuuTeab XUMUH, OCBOMBIINI €IMHCTBO MUpPa

6. OxugaeMslil pesynbTar: Byaymmii yautens XumMuu GOpMUPYET YUCHHKA, CIIOCOOHOTO OTPa3UTh
€IMHCTBO MHpa

1. Prerequisites: Methods of teaching chemistry

2. Post-requirements: The international system of education

3. The purpose of the discipline: Mastering the unity of the world through the concept of modern
natural science

4. Summary: Introduction to the concept of modern natural science. The relationship between nature
and Natural Science. Review of the history of Natural Science. System of Natural Sciences to dwell
on. Characteristics of the Natural Science picture of the modern world. Basic concepts of the
physical picture of the world. Basic concepts of Chemical Science. Focusing on the planetary level
of the organization of the mega world and matter. Geospheric layers of the Earth. Solar system. The
Galaxy. Basic concepts of geology. The transition to the biological level of the organization of
matter. Concepts of biology. Biospheric layers of the Earth. Humanity. Transition to higher levels of
Matter organization..

5. Competence: A future chemistry teacher who knows the unity of the world will be formed

6. Expected result: The future chemistry teacher forms a student who can represent the unity of the
world
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1. IIpepexBu3uti: XMMHUSHBI OKBITY d1icTeMect

2. ITocTpexBU3UTTEPi: XUMHSAIIBIK TEXHOJIOTHS, BUOTOTHSIIBIK XUMUS

3. IlsuHiH Makcatbl: FpulbiMu OUTIMHIH 9iCHAMAJIBIK HEri3[epl MEH FBUIBIMU 3€PTTEY JKSHE OHBIH
KE3EHJIEPIH MEHTrepy.

4. Kpickama Mma3MmyHbl: FbuibiMu KyMbICTBIH Typuiepi. OpsiHzany ToptiOi, epexenepi. Fouibivmu
3epTTey TaKbIPbIOBIH Herizaey. FhuibIMM aknmaparThl 3epTTEyAiH skoimapbl.  Tammaynsl Kyprizy.
FouibiMu OarbITTBIH ©3€KTUIINH aHbIKTay. FBUIBIME 3epTTeysepai sxocmapnay. 3eprrey OarbIThbIH
TaHJAI, 3epTTey MOCENEeCiH aHbIKTay. FBUIBIM MEeH IpaKTHKa YIIiH )KaHAIBIK, MAHBI3BIH aiKBIHIAY,
3epITey THUIIOTE3aChlH YCHIHY. TaKbIphIl OOWBIHINA FHUIBIMU-TEXHUKATBIK aKIapaTThl Taljay,
JKY#eney oHe KOPBITBIH/BI XKacay. AJIBIHFaH HOTWKEIEP/IiH MbHANBUIBIFBIH Tannay. JKyprisinerin
3epTTeyIepAiH FRUIBIMH JKOHE MPAKTHKAIBIK MaHBI3IbLIBIFBIH TATAAYIbl OPBIHIAY.

5. Kysiperriniri:XuMusi canacblHia MaMaH PETIHIE FHUIBIMU-3€PTTEY  JKYMBICBIH  OKYPrizynui
TYCiHEzi.

6. KyTinerin HoTiKe: XUMHS CallaChIHIAFbl FRUIBIMU-3EPTTEY JKYMBICBIH XKYPri3yai Oineni.

1. IlpepexkBu3utsl: MeToauKa neprnojaBaHust XUMHH

2. IMocTpexkBu3nuThl: XUMUUeCKas TEXHOIOTUs, bruonornueckast XuMus

3. Hens aucnummunbel: OcBoeHHE METOAOTOTNYECKHX OCHOB HAyYHOTO 3HAHMS M OTAIOB HAyYHOTO
HCCIIEIOBAHHUSL.

A6b130exoBa .M.
XUMHS
FBUIBIM/IA PBIHBIH

KaHIWAAThl, aFra OKBITYIIBI




4. Kpatkoe coneprxxanue: Bunsl HayuHoil paGotsl. ITopsinok, npasuia BolnonHeHus. O60CHOBaHUE
TEMBI HaY4YHOI'O HCCJICIOBAaHUS. HyTI/I U3Y4YCHUS Hay‘moﬁ PIH(I)OpMaI_II/II/I. HpOBeI[eHI/IC aHaJIM3a.
OnpeueneHHe AKTYaJIbHOCTH HAYYHOI'O HalpaBJICHUS. HJIaHPIpOBaHI/Ie Hay4YHBIX PICCJIGL[OBaHP[ﬁ.
BLIGOp HanpaBJICHUS HCCICNOBaHUSA W OIPEACIICHUE HpO6JIeMI)I HCCJICJOBAaHUAA. BrisiBiieHne
HOBU3HBI, 3HAYUMOCTH IJI1 HAYKH U NPAKTUKH, BBIABUIKCHUE T'UIIOTE3BI HCCIICAOBaHUSL. AHaHI/B,
CUCTEMaTu3alus u oﬁone]—me HaleHO-TeXHP[‘{eCKOﬁ HH(i)OpMaLII/II/I 10 TEME. Ananus
JOCTOBEPHOCTU IIOJYYCHHBIX PE3YJIbTATOB. BrinonHenue aHaimsa Haquoi& u HpaKTH‘{eCKOﬁ
3HAYUMOCTH MPOBOAUMBIX HCCHe}:[OBaHHﬁ,

5. KOMl‘[eTeHHI/IﬂI IMOHUMACT IMPOBEACHUEC Haquo-nccne}:{osaTenbcxoﬁ pa60TLI KakK crieguajimcra B
00J1aCTH XUMUH.

6. O}KI/IZ[aeMLIﬁ pE3yibTaT: YMEET BECTU HAYYHO-UCCIEN0BATEIIbCKYIO pa60'ry B OGJ’[aCTI/I XUMHH.

1. Prerequisites: Methods of teaching chemistry

2. Post-requirements: Chemical technology, Biological Chemistry

3. The purpose of the discipline: Mastering the methodological foundations of scientific knowledge
and the stages of scientific research.

4. Summary: Types of scientific work. Procedure and rules of execution. Justification of the topic of
scientific research. Ways to study scientific information. Conducting an analysis. Determining the
relevance of the scientific direction. Planning of scientific research. Choosing the research direction
and determining the research problem.Discovery and determination of the importance of Science and
practice. presentation of the saddle hypothesis. Analysis, systematization and conclusion of scientific
and technical information on the topic. Analysis of the reliability of the results obtained.Perform an
analysis of the scientific and practical significance of the conducted research.

5. Competence: understands conducting research work as a specialist in the field of chemistry.

6. expected result: is able to conduct research work in the field of chemistry.




2.

DJIeKTUBTI MOHAEP

information
processing

OHJICY/IIH KOMOMHATOPJIBIK S/1icTepiHiH epekuieniri. OKUFaHblH BIKTUMAJIbIFbL. bIKTHManabIKTap
TEOPUSICBIHBIH HEri3ri Teopemanapbl MeH ¢opmynanapel. Kesngelicoxk mamanap. Jluckperti
Ke3[efiCOK IMamMasapAblH CaHJBIK CHIIaTTaMalapblHa INONy. Y3[iKci3 Ke3/eHCOoK IIaMaapibl
KapacTblpy. CTaTHCTHKAJIBIK aKIIapaTThl OHJIEYAiH MaTEMATUKAJIBIK 9iCTEPiHIH THIMALIIII.

5. Kysiperriniri: bomamak MekTenm XuMus IIOHI MyFaliMzepi XHMHAZAH FBUIBIMH 3€pTTEy
JKYMBICTaphIH/IAFBI aKNapaTTapAbl MaTeMATUKAJIBIK OHICH 1.

6. Kyrinerin Homike: Bomamak MeKTen XMMHs MOHI MyFaliMAepi XMMHUSIJAaH FBUIBIMU 3EPTTCY
JKYMBICTapbIH/IAFbI aKMapaTTapAbl MATEMATHKAJIBIK OHICH anabl.
1.ITpepeKkBU3UTHIL: MaremaTuka (LIKOJIBHBIH
2. IMocrpexBu3uThl: OCHOBBI HAYYHO-HCCIIEIOBATEIbCKOM paboThI

3. Uens mucummuineel: Briamers martematndeckoir o0paboTkodl HHGOpPMAMH B HAyYHO-
HCCIIeOBATEIbCKUX PabOTax..

4. Kpatkoe cozmepxanue: BBenmenue B nucuumimHy «OCHOBBI MaTeMaTHYeCKOW 00pabOTKH
nHdopmanun». OCHOBHBIC LIEIH U 33[a4d AUCHUILINHBEL B0O3MOXXHOCTH MaTeMaTH4ECKOrO S3bIKa.
Bunbl Marematnyeckux Mmopenield. TeopeTndeckre OCHOBBI MaTEMAaTHUeCKOW HH(GOpMAIMK.
CpoiicTBa 31eMeHTOB Teopun uucen. OcHOBB MareMaTnueckoil soruku. Crennduxa
KOMOMHATOPHBIX METO/10B 00paboTku nHpopmauu. BeposTHOCTh coObITHS. OCHOBHBIE TEOPEMBI
u Qopmynbl Teopun BeposTHocTel. CiyuaiiHple BenuyuHbl. O030p YHMCIOBBIX XapaKTEPHCTHK
IOUCKPETHBIX CIy4aiHBIX BEIMYMH. PacCMOTpeHHE HENpPEepBIBHBIX CIIyYaiHBIX BEIMYHH.
Db ekTHBHOCTh MaTEMaTHIECKHX METOJI0B 00paOOTKM CTATUCTUUECKOM HHpOopMaIuu.
5.Komnerennust: bBymymme mKompHBIE ydMTeNns XHMHH MAaTeMaTH4ecKH o00paOaTHIBAIOT
nH(OPMAIHIO B HAYIHO-UCCIIEI0BATEeNbCKUX Pab0OTaxX MO XUMHUH.

6.0xumaeMblii  pe3ynsTaT: bydylue IIKONBHBIE YYUTENsd XHMHH MOTYT MaTeMaTHYeCKH
00pabaTeIBaTh HH(GOPMAIIHIO, COIEPIKAILYIOCS B HAyIHO-HCCIEN0BATEIbCKIX PA00TaX 10 XUMHH.
1. Prerequisites: Maths (school course)
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M bIT AMO | Aknaparrap/pl 5 1 eMTUXaH/ TeCT 1.IIpepexBusuTi: MaTemaTuka (MEKTEN KypChl) Acanosa XK.,
3 TK/ N120 | maTeMaTHKaJBIK 9K3aMeH/ 2.ITocTpekBu3nTI: FBUIBIMH-3epTTEY )KYMBICBIHBIH HETi3aepi. TnieJlaroruka
bJl 1/ eHiey Herizaepi/ exam 3.I1oHHIH MaKcaThl: FBUIBIMU 3epTTEY KYMBICTAPBIHAAFHI aKIIaPAaTTAPIbl MATEMAaTHKAIBIK OHACY Marucrpi, ara
KB/ OMO | OcHoBbI MaTeMa- MEHTepy. OKBITYLLIBI
BD OC | THYECKOH 00paboTKu 4. Kpickama Ma3MyHbl: «AKIapaTThl MaTeMaTHKAJIBIK OHJCY Heri3fepi» moHiHe kipicre. [ToHHIH
1201/ | undopma-mun/ Herisiri MakcaTbl MeH MiHAeTi. MareMaTHKanblK TIIH MYMKiHAIKTepi. MaTeMaTuKaliblK
FMIP | Fundamentals of MOZIENBAEPAIH TYpJiepi. AKnapaTThl MaTeMaTHKAJIBIK OHJICYIIH TEOpUsUIbIK Herizaepi. Canpap
1201 | mathema-tical TEOPHSACHI DJIEMEHTTEPiHIH KachHeTTepi. MareMaTHKaJbIK JIOTHKAHBIH Herizzepi. AKmapaTTh
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Basic laws of
chemistry

2. Post-requirements: Basic research work.

3. The purpose of the discipline: Mastering mathematical processing of information in scientific
research works..

4. Summary: Basic laws of chemistry: the law of conservation of mass of matter, the history of its
discovery, application and examples. The law of constancy of composition, the law of multiple
relations of things, the law of equivalents, the history of their discovery, the scope of application
and examples of laws. Gas laws: the law of the volume ratio of gases, Avogadro's law, the laws of
combined gas, the history of the discovery of D. I. Mendeleev's periodic law, examples and
application of chemical problems in practice.

5. Competence: Future school chemistry teachers mathematically process information from
research papers on chemistry.

6. Expected result: Future school chemistry teachers will be able to mathematically process
information from research papers on chemistry.

1.IlpepexBu3uTi: Xumust (MEKTEI KypChl)

2.IToctpexBusuTi: Opranukanbik Xumust 1,11, XuMUsIIBIK TEXHOIOTHSL.

3.IToHHiH MaKcaThl: XUMUSHBIH HET13r1 3aHAaphl TYpaJibl OiTiM/II KaJIBIITACTRIPY KOHE MEHIEpy.
4. Kpickamia Ma3MyHbl: XUMHUSHBIH HETi3r1 3aHJapbl: 3aT MAacCAChIHBIH CaKTaly 3aHbl, OHBIH
alIblTy TapuXbl, KOJJAAHBUIYBI MEH MbICajaaap. KypaM TYPaKTBUIBIK 3aHbI, 3aTTapblH ecelnik
KaTbIHAC 3aHbl, DKBUBAJICHTTEP 3aHbI, OJIAPABIH alllblly TapUXbl 3aHAapAbl KOJAAHBIITY asiCbl MEH
MbIcanapsl. 'a3 3angapsr: 'a3napabiH KeneMiK KaThIHAC 3aHBI, ABOTraJpo 3aHbl, OipikKeH ras
3aHaapel, J.J.MenneneeBTiH NEPUOATHIK 3aHBIHBIH AlbLTy TapUXbl, MPAKTHKAJa XUMHSIBIK
ecenTep murpyua KOJ’I}IaHbIJ’beI MEH MblCJ’l)lapl)I.

5. Kysiperriniri: Bomamak Mekrerm XHMHsI [OHI MyFamiMzaepi XHMUSIHBIH HETi3Ti 3aHJapblH
NpaKTUKaa KOJJaHa ajJaabl.

6. Kyrinerin HoTike: XUMHSHBIH HETi3ri 3aHIapbIHBIH TEOPHSIIBIK JKOHE INPKTHKAIBIK
MaTepuaapbiH TOJbIK Oineni.

1.ITpepekBU3UTHI: Xumust (IIKOJIBHBIH Kypc)
2. IMocrpekBusutsl: Oprannyeckoit xumus 1,11, Xumuueckast TexXHoorus.

3. LUenp aucunminasl: @OpMUPOBAHUE H YCBOCHHE 3HAHHI 00 OCHOBHBIX 3aKOHAX XUMUH.

4. Kpatkoe conepkanue: OCHOBHBIC 3aKOHbI XMMHM: 3aKOH COXPAaHEHHsS MacChl BELIECTBA,
UCTOPHUS €r0 OTKPBITUS, NPUMEHEHHE U MPUMEpPhL. 3aKOH MOCTOSHCTBA COCTABa, 3aKOH KPATHOTO
OTHOILICHUS BEIEH, 3aKOH YKBUBAJICHTOB, UCTOPHUS MX OTKPBITHS cepa NPUMEHEHUS U MPUMEPBI
3aKOHOB. ['a30BbIC 3aKOHBI: 3aKOH O00OBEMHOI'0 COOTHOIICHHS ra3oB, 3aKOH ABoraupo, 3aKOHBI
00bEAMHEHHOT O ra3a, UCTOPHS OTKPBITHS Nepuoandeckoro 3akona J[.1.MeHnzeneeBa, npumepsl 1
TIPUMCHCHUEC XUMHUYCCKHUX 3a1a4 HA IIPAKTUKE.

5.Kommnerenuus: Oyayuume MKOIbHBIE YYUTENS XUMUU MOTYT HPUMEHATh Ha MPAKTHKE OCHOBHbIE
3aKOHbI XUMHH.

6.05xu1aeMBblid pe3yIbTaT: MOJIHOE 3HAHUE TEOPETHYECKUX M MIPKTHYECKUX MATEPHAIOB OCHOBHBI X
3aKOHOB XHMMHH.

1. Prerequisites: Chemistry (school course)

2. Post-requirements: Organic Chemistry I, 11, Chemical technology.

3. The purpose of the discipline: The formation and assimilation of knowledge about the basic
laws of chemistry.

4. Summary: Basic laws of chemistry: the law of conservation of mass of matter, the history of its
discovery, application and examples. The law of constancy of composition, the law of multiple
relations of things, the law of equivalents, the history of their discovery, the scope of application
and examples of laws. Gas laws: the law of the volume ratio of gases, Avogadro's law, the laws of
combined gas, the history of the discovery of D. I. Mendeleev's periodic law, examples and
application of chemical problems in practice.

5. Competence: future school chemistry teachers can apply the basic laws of chemistry in practice.
6. Expected result: full knowledge of theoretical and practical materials of the basic laws of
chemistry.

Tananosa A.C.-
T.F.K., Ipodeccop
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1.IIpepexBusuri: beliopraHnKaiblK XUMUSHBIH TEOPHSIIBIK Heri3nepi.

2.ITocTpekBu3uTi: AHAIUTUKAJIBIK XUMHEs 11, XUMUSIIBIK TEXHOIOTHS

3.IToHHiH MakcaTbl: XHUMHSJIBIK 3aTTapAblH JXKOHE OeNrici3 KocmalapiblH caraiblK KYpaMbIH
aHBIKTAIl TaJiay XKYHeciH MeHrepy.

4.Kr,1c1<ama Ma3MYHBI: AHa.TII/[TI/[Ka_TII)IK XUMHUsAArbl CalaliblK Tajiaay. AI—IaJ’IPITHKaIIBIK XUMMUSA
IIOHIHIH MakcaTel MeH Minperrepi. CtexuoMeTpusuiblK 3annap. C.AppeHHYCTBIH 3MEKTPOIUTTIK
JIMCCOLMALUSIIaHy TEOPUSICBIHBIH MaHbI3bL. EpiTiHAinepAiH HoH anMacy peakuusuiapbl. TOTBIFY -
TOTBIKCBI3JaHY pPEaKUUsJIAPBIHBIH CalajblK TaJigaydarbl epeKmeniri. T¥3z[ap FHI[pOJ'IPI?aiHiH
canaielK Tajmaynarsl opHbL Epitinginep. Epitinninep KoHUEHTpauuschlHbIH Keopinic. Cy
muccormanusicsl.  Cyrekrik  kepcerkim.  Kommiekeri  Kocbumbicrap.  Epirimrik. Canaist
AHBIKTAYyIbIH QZ[iCTepi‘ KaTI/IOH, AHUOHJApPABIH TOITapra 69HiHyi. KaTI/IOH, AHUOHIApAbI carrajibl
aHBIKTAIl TaJaylblH O>Kydenepi. AHHMOHIapAbl Oeiin Tanmay xyieci. Karmonmapas! Gemin
aHBIKTay XKyifeci.

5. Kysiperriniri: bonamaxk XuMusi moHI MyFaliMaepi aHaINTUKaIbIK XUMHs (CamaiblK Tajijiay)
l'[QHiHiH TECOPHUAJIBIK JKOHE NMPAKTUKAJIBIK MaTE€pUaaIgapbliH TYCiHe}Ii.

6.KyTineTin HoTmxke: AHAIMTHKAIBIK XUMHS | (camanblk Tanmay) HOHI OOWBIHINA XHMHSIIBIK
3epTXaHajia Tauaay Kyprisyaid omicTepin Oineni.

1.IpepekBusutsl: TeopeTnueckue OCHOBBI HEOpraHM4YecKon XUMUH.
2.IToctpexkBu3uThl: AHanuTHUECKass xuMus 1, Xumuueckast TeXHOIOTHSL.

3.ens mucrmmmHel: OrnpeneneHHe KavyeCTBEHHOrO XHMHYECKMX COCIMHEHHH U cMecei
OCBOCHHEC TCXHUKH aHaJIM3a.

4. Kpartkoe cozxepxkanue: KadecTBeHHBIN aHann3 B aHanuTHYeckod xumuu. llems u 3amaum
JUCHHUTIIIMHBI ((AHaJ’ll/lTl/l'-leCKaSI XHMUA». CTexuomeTpuquKue 3aKOHBI. 3Haqune Teopym
anekTponuTHyeckoit  aucconmanuu  C.Appenuyca. VOHOOOMEHHblE pEaKIMM PacTBOPOB.
Crienu¢uka OKHCIIMTENbHO-BOCCTAHOBHUTENBHBIX PEAKIMi B KaueCTBEHHOM aHaimse. Mecrto
THIPOJIM3a COJIEH B KAaueCTBEHHOM aHaim3e. PactBopbl. OTpaXkeHHe KOHLIEHTPALMHU PacTBOPOB.
Huccounauus Boabl. BonoponmHslid mokaszatenb. KoMruiekcHble coelMHEHHA. PacTBOpUMOCTb.
MeTOZl]:I Ka4yCCTBCHHOI'0 OIPECACICHUS. KaTHOH, JCJIICHUEC AaHHUOHOB Ha TPYIIIBL CucreMbl
Ka4E€CTBCHHOI'0 JACTCKTUPOBAHHA M aHalIUu3a KaTUOHOB, aHHOHOB. Cucrema CenapanmuoHHOIr o
aHaju3a annoHoB. Cucrema BBIJICIICHUS KaTUOHOB.

5.Komnerenuus: Oynaymue yuuTels XUMHUM IIOHHUMAIOT TEOPETUUECKHMH W NPaKTHYEeCKUH
MaTepHa MpeMera aHaAIM THYECKONH XMMUH (Ka4eCTBEHHBIN aHAIN3).

6.0unmaemMplil pe3ynbTaT: 3HACT METOAbI IIPOBEACHHS AHAIM3a B XHMHUYECKOH JTab0OpaTOpHH 10
MUCHUIUTNHE AHATUTHYeCKas XuMust | (KaueCTBEHHBIH aHAH3).

1. Prerequisites: Theoretical foundations of inorganic chemistry.

2. Post-requirements: Analytical Chemistry 11, Chemical technology.

3. The purpose of the discipline: Determination of the quality of chemical compounds and
mixtures mastering the technique of analysis.

4. Summary: Qualitative analysis in analytical chemistry. The purpose and objectives of the
discipline analytical chemistry. Stoichiometric laws. The significance of S. Arrhenius ' theory of
electrolytic dissociation. lon exchange reactions of solutions. The specificity of redox reactions in
qualitative analysis. The place of salt hydrolysis in qualitative analysis. Solutions. Reflection of
the concentration of solutions. Dissociation of water. The hydrogen indicator. Complex
connections. Solubility. Methods of qualitative determination. Cation, the division of anions into
groups. Systems of qualitative detection and analysis of cations, anions. The system of separation
analysis of anions. The system of cation extraction..

5. Competence: future chemistry teachers understand the theoretical and practical material of the
subject of analytical chemistry (qualitative analysis).

6. Expected result: knows the methods of analysis in the chemical laboratory in the discipline
Analytical Chemistry | (qualitative analysis).
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methods

1.IlpepexBusmuri: Beiiopranukansik XUMHUSHBIH TEOPHSUIBIK
2.ITocrpexBusuti:Opranukansik xumust (I), Opraruxansik xumust (II).

3. IMonHiH MakcaThl: XUMISIIBIK 3aTTapAbIH JKOHE OElNrici3 KocmajapiblH XUMHSUIBIK KYpaMbIH
(H3UKANBIK omicTep XKoHe PU3HKAIBIK KOPCETKIIITEp apKbIIbl aHBIKTAYIBIH OICTEpiH MeHTrepy.
4. Kpickama Ma3MyHbl: QU3HKaNBIK Tayjay omicTepi IHoHiHe Kipicme. 3epTTeyniH (QU3HKaIBIK
omicrepi Typanbl TYCiHIK. OJEKTPOMAarHMTTIK COYJENCHYIIH 3aTTapMeH opeKeTTecyiHperi
3aHAbUIBIKTAp. HH(bpaKLII/ISIJ'ILIK KQHE CIHEKTPOCKOIUSAIIBIK SHiCTep - (bH3HKaHBIK TaJlgayabIH
Heri3i. Monekynansl CHEKTPOCKONMSHBIH HEri3epiHbIH  apTHIKIIBUIBIKTAapsl. TepOenmeni
CIEKTPOCKOIHUSHBIH onmictepine mony. WHGpPaKbI3BLIIb CIEKTPOCKOIIUAFa CHIIaTTama.
MoneKynaz{arbI aToMaapablH KapaHaﬁLIM KO3raJibITapbl. KYH_I TYPaKTBICHI. Ken aATOMIbI
MOJIEKyJIaNap/AblH dIEKTPOHABl aOCOPOLUMOHABI CIICKTPOCKONUSICHL. DIEKTPOHIBIK KYIIepiHiH
chunarraMaliapbel: KBAaHTTBIK CaHOap, MyJ'[I;THHJ'[eTTiJ'[iK, CUMMETpHUs. H)leOJ'[BIK MarHuTTiK
pEe30HaHC.

5.Kysiperriniri: bonamak XuMus MoHI MyramiMaepi (U3MKaNbIK Tajgay omicTepi HOHIHIH
TCOPHUSJIBIK XKOHEC ITPAKTHKAJIBIK MaTCpHaJIAapbIH TYCiHe):li.

6.Kytinerin HoTibke:DU3MKaNBIK —Tanmay oOMICTEpiHIH Kypan - KaOABIKTapbIHBIH KOJIAHBUTY
aiiMarbIH Oineni.

1. IlpepexBu3ut: TeopeTnyeckne OCHOBBI HEOPraHUMYECKOH XHUMUH.

2. [MocrpexBusut: Opranndeckas xumus . Opranuueckas xumust II.

3.ueﬂb JUCHHUTIINHBI OcBoenue METOAOB OIPEACTICHUA XUMHYECKOro COCTaBa XUMHYECCKUX
BCIICCTB U HCU3BECTHLIX npnmeceﬁ CI)VBM'-{CCKMMI/I METOAaMHU U (1)1/[31/[‘-[CCKI/IMH napameTpaMMA

4. KpaTtkoe conepxanue: Beenenue B qucuuiuimay «Meroas! ¢pusnueckoro ananusa». [lonstue o
®H3HHCCKHX METOJAax HCCICAOBaHUA. 3aKOHOMepHOCTH BSaHMOﬂCﬁCTBMﬂ OJICKTPOMArHuTHOT O
u3MydeHus ¢ BemecTBaMu. JIMGPAKIHMOHHBIE M CHEKTPOCKOMUYECKHH  METOJbI-OCHOBA
¢usnyeckoro ananusa. OCHOBBI MOJIEKYNAPHOH criekTpockonuu. O030p METO10B KonedaTeIbH ol
CIEKTPOCKONMHU. XapaKTepucTuka HHQpaKpacHOW crekrpockonuu. IlpocTeiiime aBHXKEHUS
aToMOB B  MoJjekyje. KoHcraHTa cuibl.  DJIEKTPOHHO-aOCOPOLMOHHAs — CIIEKTPOCKOIHS
MHOTI'OQTOMHBIX MOJICKYJI. XapaKTepncmxn QJICKTPOHHBIX COCTOSIHUI: KBaHTOBBIE qyucia,
MYJIBTUILUIETHOCTb, CHMMETPHUSL. SII€pHBII MarHUTHBINA PE30HAHC.

5.Komnerenuus: Oynymue yuuTeNns XUMHUM IOHHUMAKOT TEOPETUYECKUH M IPAKTHYECKUH
MaTepHa peaMeTa MeToabl (PH3UUECKOro aHaM3a.

6. OKHJTaeMBIil pe3yJIbTaT: 3HAET 00IACTh IPUMEHEHUS CPEACTB (PU3NUECKUX METO/I0B AaHAJIN3A.

1. Precondition: Theoreticalbase to inorganic chemistry.

2. Post-requirements: Organic Chemistry 1. Organic Chemistry II.

3. The purpose of the discipline: The development of methods for determining the chemical
composition of chemicals and unknown impurities by physical methods and physical parameters.
4. Summary: Introduction to the discipline methods of physical analysis. The concept of Physical
Research Methods. Interaction of electromagnetic radiation with substances. Diffraction and
spectroscopic methods. Fundamentals of molecular spectrophotography. Methods of vibrational
spectroscopy. Infrared spectroscopy. Simple harmonic motion of atoms in a molecule. Force
constant. Electron absorption spectroscopy of multiatomic molecules. Characteristics of electronic
states: quantum numbers, multiplicity, symmetry. Nuclear magnetic resonance.

5. Competence: future chemistry teachers understand the theoretical and practical material of the
subject methods of physical analysis.

6. expected result: knows the scope of application of physical analysis methods.

Herizaepi
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1.ITpepekBU3UTI: AHATMTUKAIBIK XUMUS |

2.IocrpekBusuti: Opranukansik xumus (I), Opranukansik xumus (I1).

3. TloHHIH MakcaThl: XUMWISK 3aTTap/blH JkKoHe Oenrici3 KocmamapAblH CaHIBIK MeJIIepiH
QHBIKTAY JKOHE TAJ/Ay JKYHECIH MEHTepy.

4. Kpickama Ma3MyHBI: 3aTTapIblH XHMHSIBIK KYpaMbIH CaHIBIK aHBIKTay omicTepi CaHIBIK
Tanay dficTepi: rpaBUMETPUSUIBIK (CaIMAaKTBIK TAJIay) JKOHE KeJeMIi (THTPHMETPIIK Tanaay).

BansikOaeBa I'.T.
XUMUS
FBUIBIMIAPBIHBIH
KaH/IU/IaThl, aFra
OKBITYIITBI
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Chemistry of
complex compounds

I'paBUMETPHSUIBIK TaJiay 9JiCIHIH MaHbBI3bI, KOJIAHBLTY aiiMarbl )KoHE MpUHIHUIL. TUTPUMETPITiK
Tajgay omicTepi: KBIIKBUI-HETI3HIK TUTpIey ofic (IIPOTOIUTOMETpHS), TOTHIFY-TOTHIKCHI3AHY
THTpJICY ofici (PETOKCHMETpH ), KOMIUICKCOMETPHSUIBIK TUTPIICY (KomIaekcoMmerpust). Kememuik
TUTpJICY OHiCiHAe mNaianaHblIaTBIH HHAMKaTOpiap. TuUtpiey OapbICBIHIAFBl KUCHIKTapBIH
TYPFBI3Y oficTepi.

5.Kysiperriniri: AHaTUTUKAIBIK XUMUSHBIH CaHABIK TaJay ONiCTEpiH JKOHE 3aTTApABbIH CaHIBIK
MOJILIEPiH aHBIKTAy 9NICTEpiH TYCiHEI].

6. Kyrinerin HoTike: AHAIMTHKAIBIK XUMHSHBIH CaHIBIK Talay OMICTEPiH JKOHE 3aTTapiblH
CaHJIBIK MOJILIEPIH aHBIKTAY dficTepin Oireni.

1. IlpepexBu3ut: AHamuTHYecKast Xumusi L.

2. MocrpexBusut: Opranndeckas xumus 1. Opranuueckas xumust 1.

3. Ilem, JUCLUITIIMHBI OBJ'[aZ[eHI/[e CHCTEMOM ONpE€ACICHUsA W aHajlu3a KOJIUYCCTBCHHBIX
KOJIMYECTB XUMHYECCKHX BCIIECCTB U HCU3BCCTHBIX HpHMeCGﬁ.

4.KpaTKO€ COICPpIKAHUEC! MeTO}ILI KOJIMYECTBEHHOI'O ONPEACIICHUA XHUMHUYECKOro cocraBa
BCIICCTB. MC’TOZ[LI KOJIMYECTBCHHOI'0O aHaJiM3a: FpaBI/IMeTpI/I‘IeCKI/Iﬁ (BeCOBOﬁ aHaJ‘II/IS) u
00BbEMHBIN (TUTPUMETPUUYECKHUI aHAN3). 3HaYeHUE, 00JIaCTh MPUMEHEHUSI U TPUHIUI JCHCTBUS
METOJa rPaBUMETPUYECCKOI'0 aHaausa. Tmpumel‘puqecme METOABI aHAJIM3a: KUCJIIOTHO-IICJIOYHOE
TUTPOBAHUE (HpOTOJ‘lHTOMe’TpI/Iﬂ), OKHCIIMTCIIBHO-BOCCTAHOBHUTECIIBHOC TUTPOBAHUE
(penokcumerpus), KOMIUIEKCOMETPHUYECKOE THTPOBaHUE (KOMILIEKcoMeTpus). MHIuKaTopsl,
UCIONb3yEMble B MeTOAE€ OOBEMHOTOo THTPOBAHUA. MeTOABl IOCTPOEHHS KPHUBHIX IIpU
TVITpOBaHl/ll/l.

S.KOMHGTCHLII/IS{Z Byﬂymue yanenﬂ XHMMHHU TIOHUMAKT Cl/lCTCMy METOJ0B KOJHWYECCTBECHHOI'O
aHaJIN3a aHATMTHYECKON XUMHUU.

6.0xu1aeMblii pe3ynbTaT: 3HaeT METObl KOJIMYECTBEHHOrO aHajlM3a aHAIMTHYECKOW XUMUH U
METO/IbI onpeueneﬂuﬂ KOJIMYECTBECHHBIX KOJIMYECTB BCIICCTB.

1. Precondition: Analytical Chemistry I.

2. Post-requirements: Organic Chemistry I. Organic Chemistry I1.

3. The purpose of the discipline: Mastering the system of determination and analysis of
quantitative quantities of chemicals and unknown impurities.

4. Summary: Methods of quantitative determination of the chemical composition of substances.
Methods of quantitative analysis: gravimetric (weight analysis) and volumetric (titrimetric
analysis). The value, scope and principle of operation of the gravimetric analysis method.
Titrimetric methods of analysis: acid-base titration (protolithometry), redox titration
(redoximetry), complexometric titration (complexometry). Indicators used in the volume titration
method. Methods for constructing curves during titration./.

5. Competence: Future chemistry teachers understand the system of methods of quantitative
analysis of analytical chemistry.

6. Expected result: Knows the methods of quantitative analysis of analytical chemistry and
methods for determining quantitative amounts of substances.

1.ITpepekBU3UTI: AHATUTUKAIBIK XUMUS |

2.IToctpekBu3uti: JKacbul aHATUTHKAIBIK XUMHSL.

3.IToHHiH MaKcaThl: KOMITIEKCTI KOCBUIBICTAPABbIH OalilaHbICTapbIH, TYPJIEPIH MEHTEPY.

4. Kpickama Ma3zMmyHbl: KommiekcTi KOChUIbICTapAblH THOTepi. KoMIUIeKcTi KOCBUIBICTApABIH
kikrenyi. Jlurannmanap. Imki chepa. Coiprkbl cdepa. A. BepHepaiH KOMIUIEKCTI KOCBLIBICTap
TCOPHUSCHL. AKBAaKOMIIJIEKCTEp. AIMAOKOMIUIGKCTEp. AMMMAaKaTTap »JKOHE aMMHHHATTap.
Kemsimponsl  kommiekeTi  Kockuibictap. LlMkianmi  Komruiekeri  Koceuibictap.  Kommiekcri
KOCBUIBICTAp ~ mM30Mepusichl.  ONTHKAABIK — n3oMepus.  VIOHM3auusUIaHFaH —~— M30MEpHsL.
KoopauHarusuislk n3omepnst KoMIekcTi KOChUIBICTapabl aly Koagapsl. KoopanHAIUSIIBIK CaH.
KoMIIIeKCTI  KOCBUIBICTApIBIH ~ AMCCONMALMACEL.  LIMKiaai Hemece XenaTTsl  KOMIUIEKCTI
KOCBLIBICTAP.

5.Kysiperriniri: bonamak XuMus MHiHIH KOMITJIEKCTi KOCBUIBICTAP/IbIH OaiiIaHbICTAPBIH, PEaKIUs
TEHECTIpLTyiH TyCiHen].

BansikOaeBa I'.T.
XUMUS
FBUIBIMIAPBIHBIH
KaH/U/IaThl, ara
OKBITYIIIBI




6. Kyrinerin nHotike: KoMiaekcri KOCBUIBICTapIbIH OailIaHBICTAPBIH, PEaKIUs TEHECTipilyiH
Oineni.

1. IIpepexBU3UT: AHAIMTHKANBIK XUMHS [

2. [MocrpexBu3uT: 3eneHas aHAIUTHYECKast XUMUSL.

3. HGHB JUCHHUITIINHBI OB.TIal[eHI/Ie CBA3sIMH, BUITAMH KOMITIJICKCHBIX COel[HHeHHﬁ.

4.KpaTK06 CoACpIKaHUE! Tunbl KOMILJIEKCHBIX COeI[PIHeHPIfI. Knaccncbnxaum{ KOMIIJICKCHBIX
coenuHeHuil. Jluranapl. Buytpennss cdepa. Buensist cdepa. Teopust KOMIUIEKCHBIX COSIMHEHHI
A. BepHepa. AKBaKOMIUIEKCHL. ALMJIOKOMIUIEKCHI. AMMHUAKaThl ¥ aMMUHHAThl. MHOTOsiepHbIE
KOMIIJICKCHBIC COCAWHCHMUS. HI/IKJ’IH‘{CCKI/IC KOMIIJICKCHBIC COCIMHCHMUS. I/I3OMepl/Iﬂ KOMIIJICKCHBIX
COeZ[P[HeHHﬁ‘ Onrryeckas HU30MEpUs. I/IOHI/BI/[pOBaHHaﬂ U30MeEpus. CHOCOGLI TIOJTY4Y€HUA
KOMIIJICKCHBIX COCI[I/IHCHI/Iﬁ KOOp)IlHHaL[P[OHHOﬁ HU30MEPUH. KOOpI[I/IHaLIPIOHHOG YHUCJIO.
I[I/[CCOI_H/[aI_II/IH KOMIIJICKCHBIX COCI[I/IHGHI/Iﬁ. ].II/IKJ'[I/[‘{GCKI/IG WJIM  XCJIaTHBIC KOMIIJICKCHBIC
COCJIMHCHMUA..

5.KOMH€TCHHI/I){Z By[[yI_LII/Ie YUUTECIIsI XUMHUHU TIOHHMAKOT CBsA3U KOMIIJIEKCHBIX COCI[PIHCHHﬁ,
YPaBHUBAHUE PEAKIUH.

6.05xu1aeMblii pe3yJbTaT: 3HAeT CBSA3M KOMIUIEKCHBIX COEIMHEHUH, ypaBHUBAHUE PEAKIHIA. .

1. Precondition: Analytical chemistry I.

2. Post-requirements: Green analytical chemistry.

3. The purpose of the discipline: Mastering connections, types of complex connections.

4. Summary: Types of complex compounds. Classification of complex compounds. Ligands. The
inner sphere. The outer sphere. The theory of complex compounds by A. Werner. Aquacomplexes.
Acidocomplexes. Ammonia and amminnates. Multicore complex connections. Cyclic complex
compounds. Isomerism of complex compounds. Optical isomerism. lonized isomerism. Methods
for obtaining complex compounds of coordination isomerism. The coordination number.
Dissociation of complex compounds. Cyclic or chelated complex compounds.

5. Competence: Future chemistry teachers understand the connections of complex compounds, the
equalization of reactions.

6. Expected result: Knows the connections of complex compounds, the equalization of reactions.
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Tecr

1.ITpepexBusuti: Gusnkanbik Tamuay saicTepi

2.ITocrpekBuzuti: Opranukansik xumus (1)

3.ITouHiH MaKkcaThl: FBIIBIMH-3€pTTECY *KYMBICTAphl TYCIHITiH KAJIBINITACTHIPBII, FBIIBIMU-3EPTTEY
JKYMBICTapbIH KaCayJIbIH 9/1iC-TICIIIEPiH MEHIEpPTY.

4. Kpickama Ma3MyHBI: FBUIBIME JKYMBICTBIH OfiCHAMalbIK Herizaepi. FeubiMu 3epTrey koHe
OHBIH KE3€HJIepi: 3epTTey HbICAHbI, MaKcaTbl, MiHAETTEPI, KYTUIETIH HaTHXKE. FhUIbIMU-3epTTEy
JKYMBICBIHIIA FBUIBIMH OfieOMeTTepiH OpHBI JKOHE KONAAHBLTYHL. FBUIBIMH 3epTTey KYMBICHIH
JKYprisynin Herisri OarsiTrapsl. FeiibiMu Makaina jxa3zy TopTiOi. FeuibiMu Makana sxapusiiaHaThIH
calfTTapMeH KyMbIC.

5.Kysiperriniri: bonamak XuMus HoHiHIH MyFaliMaepi FRUIBIMH-3€PTTEY KYMbBICTAPBIHBIH HETi31H
TYCiHez.

6. Kyrinetin Hotmxe: bonamak XuMUs NMSHIHIH MyFaliMIepi FBUIBIMH-3EPTTEY JKYMBICTApbIHA
JKETEKILIIIK eTil, api Kapaii icke achIpyibl MEHTepei .

1. IIpepexBusut: MeTozbl HU3NUECKOTO aHATIM3A

2. MocrpexBusut: Oprannyeckas xumusi(l)

3. ens auctummmuel: opMHEpOBaHUE IOHATHS HAYyIHO-HCCICAOBATEIbCKOM PaOOTHI, OBIaICHHE
IIpHEeMaMU U IPHEMaMH BHIIIOIHEHHS HayJHO-HCCIICA0BATENbCKOH PaOoTHI.

4 Kpatkoe conepixkanue: MeToaonorudeckiue OCHOBbI Hay4HOU pa®oTsl. Hay4yHoe uccienoBanue
W ero JTambl: OOBEKT HCCIECNOBAaHMS, LeNb, 3aJadd, OXHIAeMbIi pe3ynbTaT. MecTto u
HCIONB30BAHHE HAYYHOH JMTEpaTyphl B HAaydHO-HCCIENOBaTeNbckoil paboTre. OCHOBHBIE
HaNpaBIeHUs MPOBEICHHUS HAYYHO-HCCICIOBATENbCKOH paboThl. Ilopsmok HamucaHUs HaydHOH
craThu. Paborta ¢ caifTamu, Ha KOTOPBIX ITyOIMKYIOTCS HAyIHBIC CTATBH.

5. Komnerennus: Bymymue yduTenss XMMUH HOHHMAlOT OCHOBBI HAay4YHO-HCCIIEIOBATENhCKON
paboThL.

6.0xumaeMblil pe3ynbTaT: Bymyme yduTens XMMHH PYKOBOAST HAayYHO-HCCIIEIOBATENhCKON
paboToil 1 0CBaUBAIOT JAIBHEHIIYIO pealn3aluio.

Banbikbaesa I'.T.
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1. Precondition: Physical analysis methods

2. Post-requirements: Organic chemistry(l)

3. The purpose of the discipline: Formation of the concept of research work, mastering the
techniques and techniques of performing research work.

4. Summary: Methodological foundations of scientific work. Scientific research and its stages: the
object of research, the goal, the tasks, the expected result. The place and use of scientific literature
in research work. The main directions of research work. The order of writing a scientific article.
Working with websites where scientific articles are published.

5. Competence: Future chemistry teachers understand the basics of research work.

6. Expected result: Future chemistry teachers understand the basics of science-Future chemistry
teachers direct research work and master further implementation.

1.IIpepexBusuTi: beliopranukanblK XUMUSHBIH TEOPHSIBIK Heri3aepi

2.ITocrpekBu3uTi: JKacbul aHAIMTHKAJIBIK XUMHSI

3.IToHHiH MakcaThl: 3aTTap KYPBIIBICH MEH KBAaHTTHIK XHUMHUS HET131epiH MEHTepYy.

4. Keickama wasmyssl:  Kasipri XUMUSATIBIK KYPBUILIC TEOPUACHIHBIH Herizaepi.
Monekynanapz[bn—[ KYPBLIbICBIHBIH CIIEKTPOCKOIHUACHIH cCallajbl Kapay. KBaHTTLIK caHnpgap.
DneMeHTTep/iH MePHOATHIK XYiieci. Monekynanblk opOuTaniap TeopHschl. baiiaHbic peTTifiri.
KBI’IaTOM}lLI MOJICKYJIaJlapiblH,  DJICKTPOHABI JKOHE I/IH(bpaKBBBIJ'[ cneKTpnepi. KBaHTTLIK
XUMHSIHBIH ~MaTeMaTHKaIbK TeHieyi. LlpenuHrepain paaukanasl TeHjaeyi. MoJieKyaibiK
opOuTangap Tteopusichl Tocumi. IloTeHumanasl SHEprusHbIH O€Ti, OHBIH KacHEeTTepi MeH
ecenreyJepi. beitep TeopusaCch MEH XUMHMSIIBIK OailIlaHBICTBIH CHIIATBI.

5.Kysiperriniri: bonaurak XuMusi moHiHIH MyFatiMaepi 3aTTap KypbUIbICEI MEH KBAHTTBIK XHMHS
HETi3/IepiH TyciHei.

6. Kyrinerin HoTike: Bonamak XuMus MOHIHIH MyFaniMziepi 3aTTap KypbUIBICHI MEH KBAHTTBIK
XUMHUSI Heri3aepin Oineni.

1. IIpepexBusutr: TeopeTuyeckre OCHOBbI HEOPraHMYECKOH XUMUH

2. locrpexkBu3uT: 3eneHas aHaTUTHY CCKast XUMHSI

3. LleJ'lb JUCIHUIIIIMHBI: OBHaHeHl/IC OCHOBaMHU CTPOCHHUSA BCILIECTB U KBAHTOBOW XMMHUHU..

4 Kpatkoe conepsxkanue: OCHOBBI COBPEMEHHOH TEOPHH XUMHUYECKOro cTpoeHus. KayecTBeHHBII
POCMOTP CIEKTPOCKONMU CTPOeHHst Mojekys. KBanrtoBble umcna. [lepumopmueckas cucrema
3neMeHToB. Teopus MoseKyIapHbIX opouTaeii. [TocienoBaTenbHOCTh OOLICHUS. DIEKTPOHHBIN 1
uH(pa-KpacHbI CHEKTPbl MHOTOATOMHBIX MOJIEKYJ]1. MaTeMaTH4ecKoe ypaBHEHHE KBaHTOBOM
xuMHuH. PanukanbHoe ypaBHenue IllpeaumHrepa. MerTox TeopuM MOJIEKYJISAPHBIX OpOHTaneH.
IToBepxHOCTh MOTEHIMAILHONW JHEPruM, ee cBoiicTBa M pacueThl. Teopus beiinepa u xapaxrep
XHUMUYECKOIl CBSA3H.

5.Komnerenuus: Bynymue yunTenss XMMHUM TOCTUTAIOT OCHOBBI CTPOEHHMS BEIIECTB U KBAHTOBOIT
XUMHH..

6.0xuaemMplii pe3yabTar: Bynyuie y4uTens XUMHUM 3HAIOT OCHOBBI CTPOCHMS BELIECTB MU
KBaHTOBOH XHMHHU. .

1. Precondition: Theoretical base to inorganic chemistry

2. Post-requirements: Green analytical chemistry

3. The purpose of the discipline: Mastering the basics of the structure of substances and quantum
chemistry.

4. Summary: Fundamentals of modern theory of chemical construction. Qualitative examination of
spectroscopy of the structure of molecules. Quantum numbers. Periodic table of elements. Theory
of molecular orbitals. Communication sequence. Electron and infra-red spectra of multiatomic
molecules. Mathematical equation of quantum chemistry. Schrodinger's radical equation. Method
of molecular orbitals theory. The surface of potential energy, its properties and calculations.
Beider's theory and the nature of chemical bonds.

5. Competence: Future chemistry teachers will understand the basics of the structure of substances
and quantum chemistry.

6. Expected result: Future chemistry teachers will learn the basics of the structure of substances
and quantum chemistry.

Banbikbaesa I'.T.
XUMHUS
FBUIBIMJIAPBIHBIH
KaHIUJIaThl, aFa
OKBITYIIIBI
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OpraHuKaibiK
xumust (1)
Opranunueckast
xumust (1)

Organic chemistry(l)

eMTUXaH/
9K3aMeH/
exam

Tecr

1.ITpepekBu3uTi: GUMKAIBIK XHMUS

2.ITocrpexBusuti: Opranukansik xumus (1), XK orapsl MosleKkynaabl KOCBUIBICTAP XHMHSICHI
3.ITonHiH MaxcaThl: OpraHHKaJIBIK XUMUS TEOPHSCHIHBIH Ka3ipri KYHiH, CTepeOXUMUSIIBIK TEOPHS,
peaknusiap MEH peareHTTepL[iH KHaCCPI(i)PIKaLIHSICBIH, KOCBUIBICTaApABIH MOJIEKYJIaJlapbIHIAaF bl
MEKTPOHBI I deKTinep/i, OpraHUKaIbIK PEaKIHsUIAP/IBIH KYPY MEXaHH3MACPIiH, OpraHUKAaIBIK
3aTTapaAbIH aﬁHaJ‘lyJ‘lapLIHLIH Kaamnbl 3aHABUIBIKTAPbIH, OJIAPABIH ITPAKTUKAJIBIK KOJAAaHBUTYH
MEHTepy.

4. Kpickamia Ma3myHbl: OpraHukajiblK XUMHUsS IMOHiIHE Kipicrie. OpraHuKaiblK XHMHUS MOHIHIH
Ma3MYHBI. OpFaHI/IKaJ'ILIK XUMUSHBIH JaMYBI. A.M.EyTJ‘[epOBTBIH XUMHUSAJIBIK KYPBUIBIC TEOPUSCHI.
OpraHuKaJibIK XUMHSAFBl PeAKUMSUIAPIbIH OKIKTeNiHYl. XUMHSIBIK PEaKIUsUIAPIBIH KYPY
MexaHmMz{epi. OpFaHI/IKaJ'ILIK XUMHUSOAFbl MaHbI3Abl XHUMMUAJIBIK KOCBUIBICTAP. I/I30MepI/I$[
K¥6BIJ'[I;ICI;I. KaHBIKKaH JKOHE KaHBIKIIaraH OpraHUKaJIbIK KOCBUIBICTapIblH Cl)I/I3I/IKa-XI/IMH$[J'[BIK
KacueTTepi MEH KYPbUIBICBIHAAFbI epeKmeniKTep. OpFaHI/IKaHBIK KOCBUIBICTapJABIH TOMOJIOTUSAJIBIK
KaTapsl. HI/IKJ‘[Z[LI, OTTCKTi, a30TThl, apOMaTTbl OPraHUKaJbIK KOCBUIBICTAPAbIH Kacne‘r’repi.
OpFaHPIKaJ'[LIK KOCBUIIBICTapaAarbl TC€HETHKAJIbIK 6aﬁ]‘[aHBICTap KaTapsbl. OpraHuKaan
KOCBUIBICTapABIH aJIBIHY KOJAapbl MEH KOJIJaHbLTY bI

5. Kysiperriniri: Bonamax XuMHsS MOHI MyFaliMaepi OpraHHKalbIK XHUMHUSHBIH TEOPUSUIBIK
HEri3/IepiHiH TEOPHUSUIBIK )KOHE MPAKTUKAJIBIK MaTepUaIapblH TYCIHE/].

6. Kyrinerin HoTmke: OpraHuKanblK XUMHSHBI Urepy OapbICBIHAA OPraHHMKAJBIK 3aTTapibl
KYPBUIBIC TEOPHACHI TYPFBICBIHAH CHIIATTY/bI OiNei.

1.IlpepekBu3utbl: Ousnueckas XUMHUS.

2. IMocrpekBusutsl: Opranunyeckas Xxumus (1), XuMust BEICOKOMOJIEKYJIIPHBIX COSANHEHU.

3. Llem; JUCIMIIJIMHBI: OCBOHT]:Z Teopmo XHUMHYECKOI'0 CTpOeHI/IS{ OpFaHH‘-lCCKHX BCIIIECCTB,
Knaccu(UKAlMIO  OpPraHMYecKMX  BEIECTB, KJIAaCCH(DUKAIMIO XHMHUYECKMX peakuuid B
opranuqecxoﬁ XHUMHH, OCHOBHBIC ITOJIOKECHUA U 3aKOHBI opraHuqecxoﬁ XUMUHU

4. Kpatkoe coxepkanue: Bpenenue B opranmueckylo xumuio. CojepkaHue IHCIHIUTMHBI
opraHudeckasi xumus. Pa3BuTtue opranuueckoit xuMuu. Teopus XMMHMYECKOTO CTPOEHHE
A.M.BytnepoBa. Knaccudukanust peakuuii B OpraHM4ecKod XUMHH. MeXaHM3MBbl MPOTEKAHUS
XMMHUYECKUX peakuuil. BajkHple XMMHUECKHE COEIMHEHUS B OpPraHMYecKoW XuMuu. SIBieHue
U30MEpHH. DU3MKO-XMMHYECKHE CBOWMCTBA W OCOOCHHOCTH CTPOCHHUS HACBILICHHBIX U
HEHACBIIICHHBIX OPraHMYECKUX COEIMHEHUH. I'OMOIOrHueckuii psiji OpraHu4ecKuX COCIMHEHUM.
CaoiicTBa LTUKIAYCCKUX, KHCIOPOAHBIX, a30THBIX, apOMAaTHYCCKUX OPraHUYCCKUX COCﬂHHCHHﬁ.
Pﬂﬂ TEHETHYECKUX CBS3EH B OpPraHnYCCKUX COCAUHCHUAX. Croco0b1 TIOJIy4Y€HUA U NIPUMCHCHUC
OpPraHU4ECKUX COCAMHCHUI.

5.Komnerenums: Byayume yduTens XMMHHM TIOHUMAIOT TEOPETHYECKMH M MPAKTUYECKUN
MaTepHall TEOPETUIECKUX OCHOB OPraHUYECKOW XUMUH.

6. OxxupaeMblil pe3yibTar: B mporecce 0CBOCHHs OPraHMYECKOH XHMHU YMEET XapaKTepH30BaTh
OPraHU4€eCKOe BEUICCTBO C TOYKHU 3PEHMs TEOPUU CTPOCHHUS.

1. Prerequisites: Physical chemistry

2. Post-requirements: Organic chemistry (I1), chemistry of high-molecular compounds.

3. The purpose of the discipline: To master: the theory of the chemical structure of organic
substances, the classification of organic substances, the classification of chemical reactions in
organic chemistry, the basic provisions and laws of organic chemistry

4. Summary: Introduction to organic chemistry. Content of organic chemistry. Development of
organic chemistry. A. M. Butlerov's theory of chemical construction. Classification of reactions in
organic chemistry. Mechanisms of chemical reactions. Important chemical compounds in organic
chemistry. Isomerism phenomenon. Features of physical and chemical properties and structure of
saturated and unsaturated organic compounds. Homologous series of organic compounds.
Properties of cyclic, oxygen, nitrogen, and aromatic organic compounds. A series of genetic links
in organic compounds. Methods of extraction and application of organic compounds.

5. Competence: Future chemistry teachers understand the theoretical and practical material of the
theoretical foundations of organic chemistry.

6. Expected result: In the process of mastering organic chemistry, he is able to characterize
organic matter from the point of view of the theory of structure.

A6b136ekoBa I'.M.
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CynpamoJeKyaibIK
XUMUSs/
CymnpamornexyJspHa
ST XUMHUSL/
Supramolecular
chemistry

1.ITpepekBu3uTi:. OU3UKAIBIK XUMHS

2.ITocrpexBusnti: Opranukansik xumus (1I), JKorapbl MonekyIais! KOCBUIBICTAP XUMUSICHI
3.Ilonnig Makcatsl: CynpaMoJIeKyIanblK XHMHSI TEOPHSICBIHBIH Ka3ipri KyHiH, TCOPHSCHIH,
CylpaMoJIeKIaliap apachiHAAFbl peaKIsUIapAbIH JKYPY MEXaHH3MJIEpiH, 3aTTapablH Oip-Oipine
aﬁHanynapmHmH Kabl 3aHABUIBIKTAPBIH, OJIapAbIH ITPAKTHUKAJIBIK KOJJAaHBUTY JKOJIJapbIH
MEHTepy.

4. Kpickama Ma3myHbl: CynpaMoiieKyIanslK XuMusiFa Kipicre. [ToHHIH MaKcaTbl MEH MiHAETTEpI.
CynpaMoneKynaanK XUMHUs XKaHa XHUMHA cajiachl, naix’ma 60Hy Tapuxabl, )KeTiCTiKTepi MCH
GoJaarsl. CynpaMoneKynanLIK XUMUSHBIH HbICAHIApPBbI, eki cajlacpl, OJlapra cuIlarrama.
CynpaMoJsieKyIanblK  XUMHUSIAFbl 3epTTeyiep, oJeM elepiHiH Toxipubenepi, FaibMaap
eHOeKTepi, jkaHa caJaHblH JaMmy OarbiThl. CympamoiekynanslK IuHamuka. CyrnpamolieKyablk
e3apa OpeKeTTecy JKoHe Karaim3. MolekynasblK ©3iH - 631 KypacThIpY-CyIpPaMOJICKyIabIK
Ky#ernepai 6arapiamaray

5. Kysiperriniri: bonamax MekTen XuMHs IOHI MyFaliMAepiHe CYNpaMOJIEKyIalblK XUMUSIHBIH
TEOPHSUIBIK Heri3aepi MoHiH Oinexi.

6. Kyrinerin nomibke: CympaMoseKyNanblK XHMHSHBI Urepy OapbIChIHAA 3aTTapAblH KYpPBUIBIC
TEOPHSICHIH TYCIHEI.

1. IlpepexkBu3uThl:. Pu3nueckass XUMUS

2. IMocrpeksusur: Opranndeckast xumus (II), XuMust BbICOKOMOJIEKYIISIPHBIX COSIIMHEHUI

3. Hens aucuuniunsl: OCBOEHHE COBPEMEHHOIO COCTOSIHUS TEOPUH CYNpPaMOJIEK yJISPHOH XUMHUH,
TEOPUHM, MEXaHW3MOB IIPOTEKAHHsS PpEaKLUUi MEX1y CynpaMoJeKyjJaMmu, OOIIMX 3aKOHOB
HpeBpalieHns BEeCTB IPYT B APYyra, MyTel HX NPaKTHYEeCKOro MPUMEH eHusl.

4. Kpatkoe conepxaHue: BBenenue B cynpamosekysipHyto xumuto. Llens u 3amaun npeamera.
Cynpamonexynﬂpﬂaﬂ XHMHS - 3TO HOBast OTpaCJ'lb XUMHUU, MCTOpHS{, JOCTHXXCHUA U l'[epCl'leKTl/lel.
OOBEKTBl CYNpPaMOJIEKYJISIPHOH XWUMHH, JIB€ OTpAciM, MX XapakTepucTuka. lccinenoBaHus B
001acTH  CyNpaMoJIEKyJISIpHOM XUMHH, ONBIT CTpaH MHpa, paGOThI yYeHBIX, HarpaBieHHE
pa3BuTHs ~ HOBOH  oOnactu.  CympamonekyisipHas — auHamuka.  CynpaMmouieKylssipHOe
B3aUMO/ICH CTBHE u Kartanu3. MonekyispHas camocOopka -
[IPOrpaMMHMPOBAHHUE CYNIPAMOJIEKYJIIPHBIX CHCTEM

5. KomnereHuus: OyAyIMM IIKOJBHBIM yYUTEINS] XMMHM 3HACT MPEIMET TEOPETUYECKUE OCHOBBI
CYIpaMOJIEKyISIPHON XUMHH.

6.00H1aeMBblil pE3yJIbTAT: B IPOLIECCE OCBOCHUS CYNIPAMOJIEKYJIAPHOH XUMHU ITOHUMAET TEOPHIO
CTPOCHHUSA BCLICCTB.

1. Prerequisites:. Physical chemistry

2. Post-requirement: Organic Chemistry (I1), Chemistry of high-molecular compounds

3. The purpose of the discipline: Mastering the current state of the theory of supramolecular
chemistry, theory, mechanisms of reactions between supramolecules, general laws of the
transformation of substances into each other, ways of their practical application.

4. Summary: Introduction to supramolecular chemistry. The purpose and objectives of the
discipline. Supramolecular chemistry is a new chemical industry, the history of its origin,
achievements and prospects. Forms, two areas of supramolecular chemistry, their characteristics.
Research in supramolecular chemistry, the experience of the countries of the world, the works of
scientists, the directions of development of a new industry. Supramolecular dynamics.
Supramolecular interaction and catalysis. Molecular self-assembly-Programming of
supramolecular systems.

5. Competence: a future school chemistry teacher knows the subject of the theoretical foundations
of supramolecular chemistry.

6. Expected result: in the process of mastering supramolecular chemistry, he understands the
theory of the structure of substances.

A6b136ekoBa I'.M.
XUMUS
FBUIBIMIAPBIHBIH
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M BIT ChPE | Xumus moniHeH
4 TK/ Z320 | ecemTep WIBIFapy
BJ1 6/ omicrepi/ Metojbr
KB/ MRZ | pemenus 3agad mo
BD OC | Ch32 | xumun/ Methods for
06/ solving problems in
MSP | chemistry
Ch32
06
M BIT ChO | Xumwustabr
6 TK/ DO3 | okpiTymarbl
B 206/ | nIMOAKTUKAIBIK
KB/ DIPC | oiteimap/
BDOC | h320 | JImmaktuueckue
6/ UTPHI B
DGT | mpenopaBanuu
Ch32 | xumuw/ Didactic
06 games in teaching

chemistry

eMTHUXaH/
9K3aMeH/
exam

JKaz6ama
aypI3LIa

1 IlpepexkBu3uTi: AHATNTHKAIBIK XUMUS |

2.ITocrpexBusuti: TammaynblH (pHU3MKa-XUMUSIBIK oficTepi

3. TlonHiH MakcaTbl: XHMHS MOHIHEH JIOTMKAJBIK, OJUMITHAJAIBIK YKOHE KUBIHIBIFBI JKOFaphl
eCerTepAi MBIFaphll YHPeTy.

4. Kpickama Ma3MyHBI: BipmikTepiH XalbIKapalbK dKkyieci. XHMHSIIBIK €CenTepai KIKTey
sKy#eci. Xumust GOMBIHIIA CaH/IBIK KOHE CallabIK €CeNTepi MICIIYIiH KaJIIbl IPUHIMITEPI MEH
onicrepi. XMMHUSHBIH HETI3Ti CTEXHOMETPHUSUIBIK 3aHapbl OOMBIHILA ecenTep WbIFpY daictepi. ['a3
3aHJapblHa €CeNTep/li Lieury oaicrepi. «ATOM KYpbUIbIChI», «J.M. MeH/eneeBTiH NepHOITHIK
Kyieci», «XUMHIBIK Oaitnansic», «3aT KypbUIBICED), «EpiTiHAiNep joHE JIEKTPOIUTTIK
ncconmanusy, «Meragap JkoHe OeliMeranjap» Tapayjapbl OOWMBIHINA — €CENTEpAl LIbIFapy
omicrepi

5. Kysiperriniri: bonamiak XdMus [IOHIHIH ~MyfajliMiHE XUMHS IIOHIHEH JIOTHKAJIBIK,
OJIMMIIMAAAJIBIK KOHE KUBIHABIFBI JKOFapbl ecenTepz{i aIeIrapaisbl.

6. Kyrinerin Hotmxke: bBomamak XuMus TOHIHIH MyFadiMiHE XHMHS TIOHIHEH JIOTHKAJIBIK,
OJIMMIIMAAAJIBIK KOHE KUBIHABIFBI JKOFapbl ecenTepz{i HIBIFapyabl YﬁpeHez{i

1. IlpepekBHU3UTHI: AHaJIUTHYECKAs] XUMHUS |

2. [MocrpexBu3nT: PU3NKO-XUMHUYECKHAE METO/IbI aHATIM3a

3. HCJ'IL JUCHUIIIINHBI VYuure peumate JOrM4E€CKUE, OJUMIHUAIAHBIC W 3aJavdu ITOBBIIIEHH O
CJIO)KHOCTH 110 XUMHH.

4. Kpatkoe conepkanue: MexayHapoaHas cucrema enuHull. Cucrema Kiaccudukanuu
XHUMHYECCKHX 3ajad. O6LLLHC l'[pl/lHLIl/ll'll:l U METOAbI pCLLICHl/lSl KOJIMYECTBECHHBIX M KAa4YCCTBCHHBIX
3aJla4d 1o XuMHH. MeTO}lbl peLUCHMﬂ 3a7a4 1o OCHOBHBIM CTCXI/IOMC’TPI/I‘{CCKI/IM 3aKOHaM XHUMHH.
Metozbl perieHus 3ajad Ha ra3oBble 3aKOHBI. MeTouKa pelieHus 3aaa4 no pasgeny «CrtpoeHue
atoma», «llepuoguueckuit cucrema JI.M. MenneneeBa», «Xumuueckas cBs3b», «CrpoeHue
BECIICCTBA», ((PaCTBOpr u 3J'ICKTp0J'Il/ITH'-ICCKaﬂ JUcconuanus, «MeTasabl U HeMETaJUIbl»

5. KOMI’ICTCHL{I/IS{I Pemaer JIOTHYECCKHUEC, OJMMIIMAAHBIC W CJOXHBIC 3aJadyd 110 XHMHH JUJIA
OyLylIero yquressi XUMHH.

6.00xuaemMblit  pe3yiabtar: bynymemy y4UTENl0 XUMHM TIPEACTOMT HAYyYMThCS pelIaTh
JIOTMYCCKUE, OJIMMITMAHBIC U 3a/1a4YU TOBBIIICHHOHN CIIOXHOCTH 110 XUMHH.

1. Prerequisites:. Analytical chemistry |

2. Post-requirement: Physico-chemicalmethodsofanalysis

3. The purpose of the discipline: Teach you how to solve logical, Olympic and high-complexity
problems in chemistry.

4. Summary: The international system of Units. Classification system for chemical problems.
General principles and methods for solving quantitative and qualitative problems in chemistry.
Methods for solving problems according to the basic stoichiometric laws of chemistry. Methods
for solving problems on gas laws. Methods for solving problems in the section "Structure of the
atom", “Periodic table of D. |. Mendeleev", "Chemical bond", "Structure of matter”, “Solutions
and electrolytic dissociation", "Metals and non-metals"

5. Competence: Prepares logical, Olympiad and high-complexity tasks for the future chemistry
teacher.

6. Expected result: The future chemistry teacher will learn how to solve logical, Olympiad and
high-complexity problems in chemistry.

Ecnien6erosa 111.0.
TEXHUKA
FBUIBIMIAPBIHBIH
KaHAU1aThl, ara
OKBITYIIBI

1. MpepexBusuri: [lenaroruka, TopOue >KYMBICHIHBIH TEOPUSACHI MEH dJIicTeMect

2. IloctpexkBu3nTi: KOHCTPYKTUBTI OKBITY aaicTemeci

3.IToHHIH MakcaThl: XHMMHS IISHIH OKBITY MEH OKYAAFbl XKaHA TOCUIIEp MEH AWAAKTUKAJIBIK
OUBIHIAPABI MEHTEPY.

4. Kpickama Ma3MyHbI: XUMHSHBI OKBITYIaFbl JTUJAKTUKAIBIK OMBIHAAP MOHIHE Kipicre. Xumus
IIMIaKTHKACBIHBIH KAIBINTACY Ke3eHaepi MeH Tapuxsl. JIMIaKTHKAJIBIK OWBIHAAPIBIH OimiM Gepy
YZepiciHzaeri MaHbI3bl. XUMHSIIBIK O1J1iM OepyMeH NTUIaKTHKaHBIH OaillaHbIChl. XUMHAIBIK O171iM
OepyliH IUIaKTUKAIBIK Kykeci. Opra MeKTenTeri XUMHUSUIBIK OiliM OepyndiH KypbUIBIMBI MEH
Ma3MyHbl. J{MAAKTHKANBIK OWBIHAApAbl MaianaHy oicTeMeci MeH KOJIaHy epeKIIeiri.
XuMUsIIBIK O11iM Oepy/ieri Herisri negarorukanblk TEXHOJTOTHUIIaP/IbIH CHITATTaMAaChl

5. Kysiperriniri: Bonamak MeKTen XuUMHUs IOHI MyFalliMi 3aMaHayd JWAAKTHKAIBIK ONBIHIAD,
OKBITY MEH OKYJIaFbl J)KaHa TICUIIep/li TyCiHe Il

Ecnen6erosa I11.0.
TEXHHKa
FBUIBIMIAPBIHBIH
KaH/U1aThl, aFra
OKBITYIIIBI
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XKacput
AHAJIMTHKAJIBIK
XHMHA

3enenHas
AHAJIMTHYCCKas
XHMHA

Green Analytical
Chemistry

6. Kyrinerin Hotmxke: XuMHUs MOHIH OKBITYIAFbl )KaHA TICUIIEP MEH JAWAAKTHKAIBIK OMBIHIAP/IbI
MEHIepei.

1. HpepeKBI/BI/ITI)IZ He,[[aFOFI/IKa, TEOpUsl U METOAMUKA BOCIIUTATEJILHOM pa6OTI>I

2. HOCTpeKBI/BI/ITI)IZ METOAUKA KOHCTPYKTUBHOI'O 06y‘IeHI/[$I

3.1_[611]) JUCHOUITIIINHBI OCBOECHHE HOBBIX IIOAXOJA0B U NTUIAKTHICCKUX UT'D B o6yqu1xm " N3y4YCHUU
XUMHH..

4.KpaTKoe COIACPIKAHUEC: BBeﬂeHI/IS B JUCHUIUIMHY «I[H;[am‘nl{ecxue UI'pbl B Ipe€HogaBaHUU
XUMHH». DTabl U HUCTOpUsI CTAHOBJICHUS NUIAKTUKH XUMHUU. 3HaueHune JAUTAKTHYCCKUX UI'D B
obpa3oBaTenbHOM mporecce. CBsi3b AMIAKTHKA C XUMHYECKHM 00pa3oBaHueM. JupakTuueckas
CHCTeMa XMMHYECKOro obpa3oBaHus. CTPyKTypa M COJCpKAHHE XMMHYECKOro oOpa3oBaHHs B
cpe}:[Heﬁ HIKOJIC. MeTo;:[mca u cneundmka NPUMEHCHUSA NUAAKTUYECKUX HUIP. XapaKTepI/ICTI/IKa
OCHOBHBIX IT€Iaroru4eCKux TEXHOJIOTHH B XMMHUYECKOM O6pa30BaHI/II/I.

5.KOM1‘[€TCHHI/I){Z ByI[yI_LII/Iﬁ IIKOJIBHBIN YUYUTEIIb XUMUU IMTOHUMAET COBPEMEHHBIC NTUAAKTUYECKUC
UT'PBI, HOBBIC IOAXObI B 06y'{CHI/II/I u OGWCHI/H/I

6. O)KI/IZ[aeMLIﬁ pe3yibpTaT: OcBanBaeT HOBbIE nmoaXoAbl U TUAAKTUYECKUE UI'PBI B IIPENOJAaBaHUU
XUMHH.

1. Prerequisites Pedagogy, theory and methodology of educational work

2. Post-requirements: methods of constructive learning

3.The purpose of the discipline: Mastering new approaches and didactic games in teaching and
learning chemistry.

4. Summary: Introduction to the subject of didactic games in teaching chemistry. Stages and
history of the formation of didactics of chemistry. The importance of didactic games in the
educational process. The relationship of didactics with chemical education. Didactic system of
Chemical Education. Structure and content of Chemical Education in secondary schools.
Methodology and specifics of using didactic games. Characteristics of the main pedagogical
technologies in Chemical Education.

5.Competence: The future school chemistry teacher understands modern didactic games, new
approaches to teaching and learning

6. Expected result: Master new approaches to teaching chemistry and didactic games.

1.ITpepekBu3uTi: AHAIMTUKAIBIK XUMUS |

2.ITocrpekBuzuti: Opranukansik xumus (1), Opranukansik xumus (I1).

3.IToHHiH MaKcaThl: JKachlll aHATNTUKAJIBIK XUMHUS calacbiHa OiiM Oepyi MeHrepy.

4 Kpickama Ma3MmyHbl: JKacbul aHaIUTUKAIBIK XUMHMS NoHIHE Kipicme. IIoHHIH MakcaTbhl MeH
MiHzerTepi. JKachbll aHaIMTHKANBIK XUMHS KOHLENUUACHL. JKachll aHAIMTUKAIBIK XUMUS
camacelHaa Oimim  Oepy. JKacbul aHaNMTHKANBIK  XMMMS ~ 9KCIIEPUMEHTTEpi, oficrepi.
Ananuzneyneri yiarinepai  AadbIHAAyIbIH okachUl oumicrepi. JKackll aHAIMTHKANBIK XUMHS
enmieMaepi MeH KONAAHBUIy cajachl. ©OJeM elepiHieri *acbUl aHATUTUKATBIK XHMHSHBIH
JIaMyBl, JKachll aHAIM3AEyIiH Oonamarbl. JKachlsl aHAIM THKAJIBIK XUMHSHBIH QJIEMET] peolli.
5.Kysiperriniri: Bonamak MekTen XUMHsS IOHI MyfaliMAEpiHE XaCbUl AHAJIMTHKAIBIK XUMHS
MISHIH TYCIHEen].

6.Kyrinerin HoTwke: JKacbul aHaNMTHKANBIK XUMUS NIOHI OOMBIHIIA Kypas JKaOBIKTAPBIHBIH
KOJIIaHbLTY alMaFbIH Oijesi..

1. IIpepexBu3uTh: AHamUTHYECKash XUMUS 1.

2. IMocrpekBusutsl: Oprannueckas xumus [. Opranuueckas xumus 1.

3.1ens AUCHUILIMHBL OBJIa[JeHHE 3HAHUAMHE B 00JaCTH 3€JICHOH aHAIMTHIECKON XUMHUH.

4 Kpatkoe conepxanue: Llenp u 3amauu mucuuruimHbl. KoHIeENuust 3eneHOM aHAIUTHYECKOit
xumuH. IIpenogaBanust B obmacTu 3eleHas aHANHTHYecKas XUMHsA. ONBITH, METOABI 3€JIEHOMH
AQHAIUTHYECKOH XHMHH. 3eleHble METOABl IIOATOTOBKM OOpasloB IpH aHAIH3e. 3eleHas
aHAIUTHYECKass XUMHS KpHUTEpHU M 00IacTh MpHMEHEHUs. Pa3BUTHe 3eleHOil aHAIMTHYECKOH
XUMUH B CTpaHaX MHpA, HePCHEKTHUBHI 36JICHOr0 aHaIn3a. Poib 3eseH0i aHaMNTHIeCKOH XUMUH B
MHpe.

5.KommereHnust: OyIymMM INIKONBHBEIM yYHTENSM XHMHH IIOHHMAeTb IIpeIMeT 3eJIeHast
QHAIHTHIECKAs] XUMUSL.

Ecnenberosa 111.0.
TEXHHUKa
FBUIBIM/IAPBIHBIH
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6.0)KI/IZ[8,CMI)II7I pe3yIbTaT: 3HaeTh 00J1aCTH MIPUMEHEHUST o6opyz[03aHHa 10 JUCHUIIIMHE 3CJICHasA
aHAJIMTUYCCKasA XUMHUS.

1. Precondition: Analytical Chemistry 1.2. Post-requirements: Organic Chemistry |. Organic
Chemistry II.

3. The purpose of the discipline: mastering knowledge in the field of green analytical chemistry.

4. Summary: Introduction to Green Analytical Chemistry. The purpose and objectives of the
discipline. The concept of green analytical chemistry. Education in the field of green analytical
chemistry. Experiments, methods of green analytical chemistry. Green methods of sample
preparation during analysis. Green analytical chemistry criteria and scope of application. The
development of green analytical chemistry in the countries of the world, the prospects of green
analysis. The role of green analytical chemistry in the world.

5. Competence: future school chemistry teachers should master the subject of green analytical
chemistry.

6. Expected result: mastering the field of application of equipment in the discipline of green
analytical chemistry.

s~ <

Bell
TK/
A
KB/
PD OC

KCh3
301/
KCh3
301/
KCh
3301

Kosmonarsik xumus/
Kosutonpanast xumusi/
Colloidal chemistry

eMTHXaH/
9K3aMeH/
exam

XKasz0ama
aybI30ara

1. IpepekBu3uTi: OU3UKAIBIK XUMHSI

2.IToctpexBu3nTi: XUMUSIIBIK TeXHOJIOr s, OpraHukanslk xumus 11

3. Ilonnin makcatsl: Kommouarap, mucnepcrik dasa MeH JHUCHEPCTIK Kyife, THAPO30IbAEPAiH
XUMUSUIBIK KaCHETTEPiH MEHIepeii MeHrepy.

4 Kpickama Ma3myHbl: KONIOMATB XUMHMSIAFbl JUCHEPCTIK OeiIIeKTep MKOHE JMCHEpPCTIK
Kyienep Typansl Tycinik. Jlucmepcti skyienepaeri ceamMeHTanusuibIK omic. KartThl jaeHe-ra3
JKOHE KATThl JeHe-epiTinai dasaapanblk Gemy. Epimeiitin 3aTrapabiH GeTTik Kabatbl. BeTTik-
aKTHUBTI 3aTTap KyObUIbICHL. Munemnanslk xkyienep. Kartel Gerreri rasmapiblH aacopOIMACHL
KatTel neHe — CYHBIKTBIK LIEKapachIHAAFhl aacopOius. Jucneperi cucreManapaarbl KoaryJisius
MeH KoajecieHIus. JlucrnepeTi cucTeManapablH TYPaKThUIBIFBL. JlMcriepcTi cucTeManapiabiH
KYPBIIBIMBI, MEXaHHKAIIBIK KaCHETTEi.

5. Kysiperriniri: bonamak MeKTen XuMus oHI MyFaslimMepi KOJUIOUATHIK XUMHUSHBIH TEOPUSIIBIK
JKOHE MPAKTUKAJIBIK HET131H TyciHei.

6. KyTtinerin Hotke: KOMIOMATHIK 3aTTapiblH XUMUSUIBIK KaCHETTEpiHE Tajay XKy prizyi oineni.
1. IIpepexBu3uthl:. duznyeckas XUMHUSL

2. ITocrpekBu3uThl: XUMHUUecKas TexHonorusd, Opranuueckas xumus II.

3. Henp aucuumimHbl: Brnajeer XMMHYECKMMM CBOWCTBAMM KOJUIOMIOB, JAUCIEPCHOH (a3bl u
JIUCTIEPCHOM CHCTEMBI, THAPO30JICH.

4. Kpatkoe cozxepskanue: IloHATHE MUCIEPCHBIX YACTHIl U AUCIEPCHBIX CHCTEM B KOJUIOHIHON
xuMuH. CelMMEHTalHOHHBIA METO B JUCIIEPCHBIX cucTeMaX. MexdasHoe paszielcHue TBEpIoro
Tena-raza M TBEpJOro Teja-pacTBopa. IIoBepXHOCTHBIN CII0if HEPaCTBOPUMBIX BelIECTB. SIBIcHUE
MIOBEPXHOCTHO-aKTHBHBIX BELIECTB. MHMIEIanbIK CcHCTeM. AncopOuus Tra3oB Ha TBEpHOU
noBepxHocTH. TBeproe Teno-aacopOLus Ha TpaHHIe KUIKOCTH. Koaryaamus u kKoajaecleHI s B
JHCTIEPCHBIX CHCTeMaX. YCTOHYMBOCTh AMCIEPCHBIX cucTeM. CTpyKTypa, MeXaHHYECKHe
CBOMCTBA AUCIEPCHBIX CUCTEM.

5. Kommerenmus: bBynmymue DIKONbHBIE YYHTENd XHMHH IIOCTHIAlOT TEOPETHUYECKHE U
MIPAKTHYECKUE OCHOBBI KOJUIOUTHON XUMHUH.

6. OxumaeMmblii pe3ylbTaT: YMeeT HPOBOAUTh AHAIM3 XUMUYECKHX CBOMCTB KOJJIOMIHBIX
BEIIECTB.

1. Prerequisites:. Physical chemistry

2. Post-requirements: Chemical technology, Organic Chemistry 1.

3. The purpose of the discipline: Master the chemical properties of Colloids, dispersion phase and
dispersion system, hydrozols.

4. Summary: The concept of dispersed particles and dispersed systems in colloidal chemistry.
Sedimentation method in dispersed systems. Interphase separation of a solid-gas and a solid-
solution. The surface layer of insoluble substances. The phenomenon of surfactants. Micellalyk
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systems. Adsorption of gases on a solid surface. Solid-adsorption at the liquid boundary.
Coagulation and coalescence in dispersed systems.Stability of dispersed systems. Structure,
mechanical properties of dispersed systems.

5. Competence: Future school chemistry teachers will understand the theoretical and practical
basis of colloidal chemistry.

6. Expected result: Knows how to analyze the chemical properties of colloidal substances.

1. IIpepekBu3uti: OUMKAIBIK XUMHS

2.IToctpexBu3nTi: XUMUSIIBIK TeXHOJIOrHs, OpraHukanblk xumus 11

3. Ilonniy MaxcaTel: Kommonarap, nucrnepcrik ¢asa MeH AMCHEPCTIK )KyHe, THIPO30IbACPAIH
XUMHSIIBIK KACHETTEPiH MEHI'ePE/li MEHIepy.

4 Kpickama MasmyHbel: KOJUIOMATBIK XHMHSHBIH TaHAAyJlsl Tapayjapbl IIOHiHE Kipicre.
KoJTOMATHIK XUMUSIHBIH TaHIAyJbl Tapaysiapbl INOHIHIH MiHaerTepi. berTik KyObuibICTaAp MEH
a/ICOPOLMSIHBIH MaHBI3bL. JIGHIMIOp aJCOpOLMSCBIHBIH MOHI. JlUcmepcTi skyienepain 3IeKTpiik
KacueTTepinin epekmeniri. lllTepH TeopuschlHbIH MoHI. JImodumbai aucmepcTi xyHenepain
epEeKILIeTri. DNIeKTPOKMHETHKAJBIK KYOBUIBICTapABIH  e3ekTimiri. Jlucmeperi kyitenepain
anel‘aTI/IBTi TYPaKTbUIBIFBIHBIH ~ MaHBI3bI. KOJ‘IJ‘IOI/I}I{TBI GeTTiK 66HC€H}I{i 3aTTapaAbIH MOHI.
MukporeTeporeH/Ii xyieneperi peakuusiapabH Typiepi. Jucrnepcri sxyhenepaid peoorHsiibiK
KacuerTepi. Panest Tenneyiniy MoHi. Jlucnepcti xyHenepaiH OnTHKaIBIK KACHETTEpiHe IOy .

5. Kysiperriniri: bonamak MexTen XUMUs ITOHI MyFalliMepi KOJUTOUATHIK, XUMHSHBIH TEOPHSIIBIK
JKOHE MPaKTHKAJIbIK HEri3iH TyCiHesi.

6. Kyrinerin HoTioke: KOIIIOMATHIK 3aTTapAbIH XUMHSUIBIK KacHETTepiHe Taiaay Ky prizyai 6inesi.
1. IIpepexBu3uthl: dusuyeckass XUMus,

2. IlocrpexBu3utel: Xumuueckas TexHonorus, Opranudeckas xumus 11,

3. Lens aucuuniuHel: BrnajgeeT XMMHYeCKMMH CBOMCTBAMH KOJUIOMJOB, THCIIEPCHOH (as3bl u
JIUCIIEPCHOI CHCTEMBI, I'HPO30JIeH.

4. Kpatkoe cozxepxanue: BpeneHue B AUCHMIUIMHY H30paHHBIE T'JIaBbl KOJUIOMIHOM XMMHUH.
3az[atm JUACHUIIIMHBI H36paHHbIe TJIaBbI KOJ'IJ'IOI/IHHOﬁ XUMHUH. 3HAYCHHUE TTOBEPXHOCTHBIX SIBJICHUH
u azacopOuuu. 3HadeHue ancopOuuu Jlenrmiopa. Crnenmpuka 3JIEKTPUYECKUX CBOMCTB
qucnepcHbix cucteM. CymHocth Teopun Ilrepra. Crenmduxa JHMOQHUIBHBIX JUCHEPCHBIX
CHCTEM. AKTYaJIbHOCTb 3JICKTPOKHHETUYECKUX SBJICHUH. 3HAUEHNE arperaTuBHONW YCTOWYHBOCTU
JUCIICPCHBIX CUCTEM. 3HaycHHe KOJUIOUTHBIX MOBEPXHOCTHO-aKTUBHBIX BCIICCTB. Bl/lﬂbl peaxunﬁ
B MHUKPOI'C€TEPOr€HHBIX CHCTEMAaX. Peonornueckue cBoiicTBa JUCIIEPCHBIX CHUCTEM. 3HavyecHnE
ypaBHeHus Panest. O630p ONTHYECKUX CBOMCTB TUCHEPCHBIX CHCTEM.

5. KommereHuus: bBynymue IIKOJBHBIE YUUTEIs XUMHUU [IOCTUTAOT TEOPETHYECKHE U
TIPAKTUYCCKUEC OCHOBBL KOHHOHHHOﬁ XUMHUH.

6. OxupaeMblii pe3ynbTaT: YMeEET IPOBOIUTh AHAIM3 XUMHUYECKMX CBOMCTB KOJUIOMIHBIX
BCIICCTB.

1. Prerequisites:. Physical chemistry

2. Post-requirements: Chemical technology, Organic Chemistry I1.

3. The purpose of the discipline: Master the chemical properties of Colloids, dispersion phase and
dispersion system, hydrozols.

4. Summary: Introduction to the discipline selected chapters of colloidal chemistry. Tasks of the
discipline selected sections of colloidal chemistry. The importance of surface phenomena and
adsorption. The essence of langmyur adsorption. Features of electrical properties of dispersed
systems. The essence of stern's theory. Specificity of Lyophilic dispersed systems. Relevance of
electrokinetic phenomena. The importance of aggregate stability of dispersed systems. The
essence of colloidal surfactants. Types of reactions in micro-heterogeneous systems. Rheological
properties of dispersed systems. The essence of the Raleigh equation. Overview of optical
properties of dispersed systems.

5. Competence: Future school chemistry teachers will understand the theoretical and practical
basis of colloidal chemistry.

6. Expected result: Knows how to analyze the chemical properties of colloidal substances.
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1.ITpepekBu3uTi: GUMKAIBIK XHMUS

2.IToctpexBusuTi: KOHCTpYKTHBTI OKBITY onicTeMeci

3.ITonniy Makcatsl: Ka3ipri XUMHs-IIeNaroriuKaiblK 3epTTeysepieri JKypri3iaeTiH oficHaMalIbIK
TOCUIIEPIH MEHTepY.

4.KpIckama Ma3MyHBI: XUMHS - IIeIarorHKaiblK 3epTTeylep Heriznepi oHiHe Kipicme. Xumus -
rneaarorukajibliK 3ep'rreynepz[eri KOJIZIaHbLJIaThIH SﬂiCTep myﬁeci‘ Kasipri XUMHUs-TIeaar OruKaJibIK
3epTTeyJiepleri Kypri3iierin omicHaMalblK Tocuiaep. OneOueTTepaeri XUMHSIIBIK aKImapaTTap
JKOHEC OJIapME€H KYMBIC iCTey TCXHHUKACBhI. 3epTTeynep HQTI/[)KCCiH MaTEMaTUKaJIbIK OHICY.
Frutbivu 3epTTeyiepain Herisri ke3enaepi. XuMus - NeAarorukaiblk 3epTTeyIepal YHbIMIacThIpy
skonaapsl. [lenarorukaibik SKCIEPUMEHT XKYPri3y, MOHI, €peKIIEIIri, Ty pi, )KOCHapbl, HOTHKECI. .
6.Kyrtinerin HoTibke: XHMMHS - IIEHArOrUKajiblK 3epTTEyJiep Heri3iepi NOHIHIH KOJIJAHBLIY
aiiMarbIH Oineni.

1. IlpepexkBu3ut: duzndeckass XUMUs

2. IocrpekBu3ut: MeToanKa KOHCTPYKTUBHOIO O0Y4SHUS

3.].16]'[1) JUCHHUIIIINHBI BJ'[aI[eTL METOAOJIOTMIYCCKUMU NTpUEMaMU MPOBOAWMBIX B COBPEMEHHBIX
XUMHKO-TICJarOri4€CKMUX UCCICIOBAHUAX.

4.KpaTKoe COACPIKAHUEC! BBeZ[eHI/Ie B JUCHUIUIMHY «OCHOBBI XHUMHUKO-TIEJAarOrH4€CKUX
PICCJ'Ie}Z[OBaHI/Iﬁ» Cucrema METON0B, UCHOJIB3YEMBIX B XUMHUKO-IIEAATrOrMYECKUX HCCICIO0BAHUAX.
MGTOZ[OJ'[OFI/I‘{CCKI/IC noaxoael B COBPEMEHHBIX XUMHUKO-IIEAArOrMYCCKUX HCCICAOBAHUAX.
Xumuueckas HHPOPMAIHS B IMTEPATyPe U TEXHUKA PaOOThI ¢ HUMH. MaTemaTnueckas 00paboTka
pe3ynbTaToB MccieqoBaHui. OCHOBHbBIE 3Tamnbl HayyHBIX HccnefoBaHuid. IlyTm opranmsanuu
XHMHKO-TIeAAarorut4eCKux l/lCCJ‘lC}lOBaHMﬁ. ﬂposeneﬂue neaarorudyeckoro OKCIICPUMEHTA,
CYLIHOCTS, Crienu(uKa, BUJ, TJIaH, pe3ybTar.

S.KOMHGTCHLII/ISIZ 6y;1yume IIKOJIBHBIC quenﬂ XUMHH IMOHUMAKT OCHOBBI XUMHKO-
neaarorutdyeCKux MCCHCﬂOBaHHﬁ.

6.0xuaeMblii  pe3ynabTaT: 3HAaeT o0JacTb NPUMEHEHMS JUCUUIUIMHBL «OCHOBBI XHMHKO-
Ieaarorut4yeCKux HCCJ]CL[OBaHHﬁ».

1. Prerequisites: Physical chemistry

2. Post-requirements: methods of constructive learning

3. The purpose of the discipline: Master the methodological techniques carried out in modern
chemical and pedagogical research.

4. Summary: Introduction to the discipline fundamentals of chemical and pedagogical
research./The system of applied methods in chemical and pedagogical research. Methodological
approaches in modern chemical and pedagogical research. Chemical information in the literature
and methods of working with them. Mathematical processing of research results. The main stages
of scientific research. Methods of organizing chemical and pedagogical research. Conducting a
pedagogical experiment, its essence, specifics, type, plan, and result.

5. Competence: future school chemistry teachers understand the basics of chemical and
pedagogical research.

6. Expected result: knows the scope of the discipline "Fundamentals of chemical and pedagogical
research".

Ecnien6erosa 111.0.
TEXHUKA
FBUIBIMIAPBIHBIH
KaHAU1aThl, ara
OKBITYIIBI

1.ITpepexkBu3uTi: GUHKAIBIK XUMUSL

2.IMocrpekBusuti: Opranukansik xumust (1), XKorapbl Mosekysaibl KOCBLUIBICTAP XMMHSCHI
3.IToHHiH MaxcaTbl: TOKCHKOJOTHSIIBIK XMMHS ISHIHIH MakcaTTapbl MEH HErisri TyCiHIKTepiH
MEHTepy.

4 Kpickama Ma3MyHbI: XHMHSJIBIK TOKCHKOJIOTHMS MOHIHIH Ma3MYHBI JKOHE OFaH Kipiche.
TOKCHKONOTHSUNIBIK ~ XMMHsI ~ TIOHIHIH ~ MakcaTTapbl MEH Herisri  TYCIHIKTepiHe IIojy.
TOKCHKONOTHSUIBIK XHMHSL  TIOHIHIH MiHAerTepi. TOKMKONOTHSIBIK JKOHE YIbI 3aTTapibIH
KIKTeMyiHEe cHmarTaMa. XUMHSIIBIK-TOKCHKONOTHSIBIK TANAay/AblH EpPeKINeTiKTepiHe IIoiy.
XUMUSTBIK-TOKCHKOJIIOTHSUIBIK Talljay/la aJl[bIH-aa CBIHAKTAPABl THIMAI XKYpPrizy. ¥IIKbINI yIIbl
3aTTap MEH YIIKBIII YJIbI KOCBUIBICTAPBIH Kbl CHIATTAMACHIHBIH MOHI. ¥ IIKBIII YJIbI
KOCBUIBICTAPABIH ~ TOKCHKOAMHAMHKACHI JKOHE TOKCHMKOKMHETHKACHIH SKYPTri3yAiH MaHBI3bL.
YuWKpIIl yiabl 3aTTapFa camaibl peaKMusIapabl KYprisy. Meranasl yael 3aTTapra LIOTY.
Mertanabl yabl 3aTTapiblH TOKCHKOJMHAMUKACHI JKOHE TOKCHKOKHHETHKAChIHA MwIoNy. Jlopimik
JKOHE eCiPTKI yJIbI KOCBUIBICTAPBIHBIH XKAJIIbl CHIIATTAMAChl. [ HIIHO3/(bI KOKHOP AJIKAJIOMATAPHI
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JKOHE OJIapAbIH CUHTETHKAJIBIK aHAaJIOI' TAPbIHBIH CUITIaTTaMacChl.

5.Kysiperriniri: bonamak MeKkTen XUMUS IIOHI MyFaliMaepi XUMUSUIBIK TOKCHKOJOTHS YFBIMBIH
TYCiHeni.

6.Kyrinetin HoTHKe: XUMHUSUIBIK TOKCUKOJIOTHS [IOHIH KOJIIaHBLTY aiiMarblH OLIei.

1. IlpepexBu3utsl: dusudeckass XUMUs

2. MocrpekBusutsl: Oprannueckas xumus (II), XuMust BBICOKOMOJIEKYJIIPHBIX COSIMHEHUH
3.IICHB JUCHHUIINIMHBI: OCBOCHHUEC OCHOBHBIX TIOHSTHI U ueneﬁ JAUCHMIIIMHBI TOKCUKOJIOTHYCCKast
XUMMUS.

4, KpaTKoe COACPIKAHUEC! Coz[ep)Ka]—me JUCHMIIIMHBI XHUMHYCCKasA TOKCHKOJIOI'HMSA U BBCIACHHUC B
HEe. O630p ueneﬁ M OCHOBHBIX IOHSTHI JHU CLIMITIIMHBI «TokcHKoIOrnYecKas ngHﬂ».3anaqu
JUCHHUIINIMHBI TOKCUKOJIOTHUYCCKas XHMHH,:XapaKTepMCTMKa KHaCCH@HKaHHH TOKHKOJIOTHYECCKHUX
U TOKCHYCCKHUX BCUICCTB. ()630p 0COOCHHOCTEH XMMHKO-TOKCHUKOJOTHUECKOr0 aHaliM3a
3®®6KTHBHOC NPOBEACHUE TMPECABAPUTEIBHBIX HCITBITAHMI Ipu XUMHUKO-TOKCHUKOJIOI'MIE€CKOM
aHanm3e. 3HaueHue 06Hwﬁ XapaKTEPUCTUKU JIETYUUX SOBUTBIX BELICCTB U JICTYUYHUX SJOBUTHIX
COGHHHCHHﬁ. TOKCHKOHHHaMHKa JIETYUUX STOBUTBIX CoeﬂHHeHHﬁ U 3HAYCHUE MPOBECACHUSA
TOKCHKOKHHOB O THKH‘ITPOBCHCHHC Ka4Y€CTBCHHBIX peakuuﬁ Ha JICTY4YHUE SAOBUTHIC BEIIECTBA.
O630p TOKCHYHBIX BCIICCTB W3 METaJlja. 0630p TOKCHKOJIMHAMHKHW H TOKCHKO KHHETHKHU
TOKCHYCCKUX BCIICCTB. O6]lla$[ XapaKTEPUCTUKA JICKAPCTBECHHBIX U HAPKOTUYECCKUX TOKCUYCCKUX
COG}II/IHCHI/Iﬁ. AJ'[KaJ'IOl/UI[I;I MakKa r’mITHOTHYE€CKOI'o ¥ OIMMCaHHUE UX CHHTCTUYCCKUX aHAJIOIOB.

5. KOMHCTCHL{I/IS{I 6y11yume IIKOJIBHBIC yanenﬂ XUMHUHU TIOHUMAKT IIOHATHUE XHMHHCCKOﬁ
TOKCHKOJIOTUH.

6. OkMIaeMblii Pe3yabTaT: 3HAET NPEAMET XUMUYECKON TOKCHKOJIOIHH.

1. Precondition: Physical chemistry

2. Post-requirement: Organic Chemistry (I1), Chemistry of high-molecular compounds

3. The purpose of the discipline: mastering the basic concepts and goals of the discipline
toxicological chemistry.

4. Summary: Content of the discipline Chemical Toxicology and introduction to it. Review of the
goals and basic concepts of toxicological chemistry. Tasks of toxicological chemistry.
Characteristics of the classification of toxic and toxic substances. Overview of the features of
chemical and toxicological analysis. Effective conduct of preliminary tests in chemical and
toxicological analysis. The essence of the general characteristics of volatile toxic substances and
volatile toxic compounds. Toxicodynamics of volatile toxic compounds and the importance of
toxicokine tics. Conducting high-quality reactions to volatile toxic substances. Overview of metal
toxic substances. General characteristics of toxic metal compounds. General characteristics of
medicinal and narcotic toxic compounds. Hypnotic poppy alkaloids and characteristics of their
synthetic analogues.

5. Competence: future school chemistry teachers understand the concept of chemical toxicology.

6. Expected result: knows the subject of chemical toxicology.
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1. IIpepexBusuti: Opranuxaibik xumus (I).

2. IMocrpexBusntrepi: XKorapsl MOJICKYIaIbIK KOCBLIBICTAP XMMUSICHI. BHOMOTHSIIBIK XUMUSE

3. IlenniH MakcaTbl: DyHKIMOHAIABIK TYBIHIBLIAPBI 0ap OpraHMKaibIK KOCBUIBICTAPFA MIONY.
@DyHKUMOHAIABl TYBIHABUIAPEI 0ap OPraHMKANBIK  KOCBUIBICTAPABIH CcHmarramachkl. Herisri
KJIACTAPBIHBIH JKIKTeTiHyl. OyHKIHOHAIAB TYBIHABLIAPBI 0ap OPraHUKablK KOCBUIBICTAP/IBIH

KYPBUIBICBIHAAFEl  €PeKIIeNIKTep. OyHKIMOHANAB  TYBIHABIIAPHL  0ap  OpPraHHKAIBIK
KOCBUIBICTApABIH (DH3MKANBIK JKOHE XUMHSIBIK KacHeTTepi. DyHKIMOHANABIK TYBIHIBUIAPEL Oap
OPraHMKAJbIK KOCBUIBICTAPIBIH KONAAaHBUTYl.  OTTEKTi OPraHMKAaIbIK KOCBLIBICTAPJIBIH

KacuerTepi. Ddupnep, omapmblH kikTeminyi. KemipcymapablH KypaMBIHAAFB! (DYKIHOHAIIBIK
TorTapabiH Kacuertepi. JKoil (yHKIMOHANIBI TOHTAaphl 0ap OPArMKalIbIK KOCBUIBICTAP/BIH
KacuerTepi

5. Kysiperriniri: Bonamiak XuMus ToHI MyFaiiMzepi OpraHUKAaJbIK KOCBUIBICTApIbIH HErisri
KJIaCTapPBIHBIH TEOPHUSIIBIK )KOHE MPAKTHKAJIBIK MaTepHAIIaPbIH TYCIHEAI.

6. Kyrinerin HoTmke: OpraHuKambIK XUMUSHBIH  HETi3iH, TEOPHUSCHIH JXOHE epexKenepiH,
KOJIIAaHBLITYy aiMaFbIH JKOHE Ke3CHJIEPiH Oitesi.

1. IIpepekBuzut: Opranndeckas xumus (I).

Abb130exoBa I'.M.
XUMUS
FBUIBIMIAPBIHBIH
KaH/UIaThl, ara
OKBITYIIIBI




2. HOCTpCKBI/BI/ITI)IZ XUMHUS BBICOKOMOJIEKYIISIPHBIX COeﬂMHeHHﬁ. Buonoruueckast XuMust

3. Henb JUCHUIUIMHBL: U3YYE€HUE CTPOCHUS, (tJI/I3I/I‘IeCKI/IX U XUMHUYECCKHX CBOﬁCTB, IIPUMEHEHUS,
TOJTY4E€HUST OCHOBHBIX KJIaCCOB OPraHUYCCKUX COeﬂMHeHHﬁ.

4 Kpatkoe comepxanue: OO030p OpraHHYECKHMX  COCHUMHEHHH ¢  (DYHKUHOHAJIBHBIMH
IIPOU3BOJHBIMH. XapaKTepI/ICTI/IKa OpraHnvCCKux COeZ[I/IHeHI/Iﬁ C (byHKLIPIOHaJ'ILHLIMH
IIPOU3BOAHBIMU. KJ'IaCCI/I(bI/IKaLII/IS[ OCHOBHBIX KJIaCCOB. OCOGSHHOCTI/I CTPOCHUST OPraHUYCCKUX
COeZ[I/[HeHI/Iﬁ C (byHKLII/IOHaJ'ILHLIMI/I NIPOU3BOHBIMU. DU3NKO-XUMHYECKHE CBOMCTBA
OpraHu4YeCKux COCI[I/IHCHI/Iﬁ C (byHKLIHOHaJ'[BHBIMI/I IIPOU3BOJHBIMH. HpI/IMeHeHI/Ie OpraHu4eCKux
COeZ[I/[HeHI/Iﬁ C (byHKLII/IOHaJ'ILHLIMI/I MIPOU3BOAHBIMU. CaoiicTBa KHUCJIOPOAHBIX OPraHUu4YCCKUX
coenuHeHuil. D¢upel, ux knaccuduxanus. CBolicTBa (GyHKUHMOHAJBHBIX TPYHI B COCTaBE
YIJII€BOAOB. CsoiicTBa Oparn4eCcKux coezmx—xex—mﬁ C IPOCTBIMU (i]yHKI_H/IOHaIIBHLIMI/I rpynmnamu.

6. O)KPIZ[aeMBIﬁ peE3yJbTaT: 3HACT OCHOBBI, TECOPHUIO U IIpaBUJIa, 00J1acTh MPUMEHCHUS U 3Tallbl
OpFaHI/I‘leCKOﬁ XUMHH.

1. Prerequisite: Organic Chemistry (1).

2. Post-prerequisites: chemistry of high-molecular compounds. Biological chemistry

3. The purpose of the discipline: the study of the structure, physical and chemical properties,
application, preparation of the main classes of organic compounds.

4. Summary: Overview of organic compounds with functional derivatives. Characteristics of
organic compounds with functional derivatives. Classification of the main classes. Features in the
construction of organic compounds with functional derivatives. Physical and chemical properties
of organic compounds with functional derivatives. Application of organic compounds with
functional derivatives. Properties of oxygen-containing organic compounds. Ethers, their
classification. Properties of functional groups in the composition of carbohydrates. Properties of
oragic compounds with simple functional groups.

5. Competence: Future chemistry teachers understand the theoretical and practical material of the
main classes of organic compounds.

6. Expected result: knows the basics, theory and rules, scope and stages of organic chemistry.and
stages of organic chemistry.
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TaraM XuUMHSICBHI
IInmesas xumus
Food chemistry

1. IIpepexBusuti: Opranuxaibik xumus (I).

2. IMocrpexBusntrepi: XKorapsl MoJIeKyIaIbIK KOCBLIBICTAP XMMUSChI. BHOMOTHSIIBIK XUMUSL

3. ITonHiH MakcaTbl: TaMak OHIMIEpIHIH canachlH, KOPEKTUIriH, (GU3HONIOrUAIbIK OarabiFblH
apTTBIPATBIH XUMUSIIBIK 3aTTAp MEH MPOLIECTEPMEH TaHbICTBIPY. TaMak eHepkaciOiHaeri *KypeTin
XMMHSIIBIK IPOLECTEPAIH XMMHU3MIiH OJIap/ibl aHBIKTAY/BIH 9iC-ToCIIACPiH YHpeTy.

4 Kpickamra MasmyHbl: Taram XuMuscel NoHiHe Kipicne. Taram eHIMIEpIHIH TaraMbIK
KYH/IBUIBIFBI JKOHE CaIlacChIHBIH MaHBI3ABUIBIFEL. ~ TaMmaKTaHy HerisgepiHe momy.Ac KOPBITY
OMOXUMHMACHIHBIH MoHI. TeHrepimMii TamakTaHy Ty)XKbIpbIMAaMmasiapbiHa cunarraMa. llIukizaTTsl
TEXHOJIOTHSUIBIK OHACYAIH MWapTTapbl. TEXHOJIOTHIBIK OHACYAerT TaMaK OHIMAEPIHIH XUMHUSIIBIK
KYpaMbIHBIH ~ HEri3ri  KOMIIOHGHTTEPiHIH  e3repici.  AKybI3JapIapiblH, JIMIHATEPAIH,
KOMipCyJIap/blH, A9PYMEHACPAIH TaFaM XUMHSACBIHAAFbl MaHbI3bl. DEHONABIK KOCBUIBICTAPABIH,
MUHEpAJABl 3aTTapiblH, TAaFaMABIK KOCHAJapABIH JKOHC TaFaMABIK OOSFBIIUTApAbIH KOCIa
peTiHIeri MaHbI3bUIBIFBI.

5.Kysiperriniri:bonamax xumus moHI MyFamiMzepi TaraM XHUMUSCBIHBIH TEOPHSNBIK JKOHE
MPAKTUKAJIBIK MaTepHaJJapblH Ty CiHE .

6. KyTtinerin Hotike: TaraMm XMMUSCHI ITOHIH MEHrepy 0apbIChIH/A OPBIHIANATEIH OapibIK Tangay
TpoLecTepin Oineni.

1. IIpepexBusut: Opranndeckas xumus (I).

2. IToCTpeKBU3UTHI: XUMHS BBICOKOMOJIEKYIISIPHBIX COCIMHEHHUI. bronorndeckas Xumus

3. Lenb AMCIUILIMHBL: O3HAKOMIICHHE C XUMUYCCKUMH BELIECTBAMH M [IPOIIECCAMH,
MOBBIIIAIOIUME Ka4€CTBO, IUTATEIbHOCTD, (PH3HOIOTHIECKYIO [IEHHOCTh MUIIEBBIX TPOAYKTOB.
IpoTekarouye B MUIIEBOH MPOMBIIUICHHOCTH. 00y4eHHE METOaM | ITPHEMaM UX OIPE/ICICHHS C
MIOMOIIBI0 XHMH3Ma XUMHYECKHX IIPOLIECCOB.

4. Kpatkoe conepxanue: Beenenne B ancimmmny «llnmeas xumusi». [lumesas HeHHOCTb U
BO)KHOCTb KauyecTBAa MHINEBBIX HPoaykToB. O630p ocHOB muTaHusA.CyIIHOCT OHOXHMHHI
nuIeBapeHns. XapaKTepuCcTHKa KOHIENIHl cOaIaHCHPOBAHHOTO MUTAHUS. Y CIIOBHS
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EpiTkimci3

yJrinepai paibiHaay
suicrepi/Merozbl
MOATOTOBKK  HPOO
0e3
pactBopuTerei/Solv
ent-Free Sample
Preparation Methods

TEXHOJIOTHYECKOM 06pa60TKI/I CBIPbA. V3MeHeHnEe OCHOBHBIX KOMIIOHEHTOB XMMHUYECKOI'0 COCTaBa
IMAMIEBBIX NPOAYKTOB ITpU TEXHOJOTHYECKOM 06p3.60TKe. 3HaveHHe GeJ'IKOB, JIMIIU 0B, YTJIEBOAOB,
BUTaMHUHOB B HI/IIJ.ICBOI‘/’I XUMHH. 3HAYCHUE CIJGHO.TIBHI)IX COCI[I/IHCHI/II\/'I, MUHEpPAJIbHBIX BEUIECTB,
IAIIEBBIX Z[O6B,BOK " IIAIICBBIX Kpacheneﬁ B KaQ4E€CTBC ;[0631301(

5. KOMHeTeHLII/ISIZ 6y,[[yIJ_II/Ie YUUTEA XUMUU TIOHUMAIOT TeOpeTH‘IeCKHP‘I n HpaKTI/I‘{eCKHﬁ
MaTepual HHLLICBOﬁ XUMHH.

6. O)I(HZ[aeMBIﬁ pE3yibTaT: 3HACT BCE NMPOLECCHl aHAJIMW3a, BBIMOJIHACMBIC B IIPOLECCE OCBOCHUS
JUCHUIIIMHBI ITUICBAsA XUMUA.

1. Prerequisite: Organic Chemistry (1).

2. Post-prerequisites: chemistry of high-molecular compounds. Biological chemistry

3. The purpose of the discipline: familiarization with chemicals and processes that increase the
quality, nutritional value, physiological value of food products. Occurring in the food industry.
training in methods and techniques for determining them using the chemistry of chemical
processes.

4. Summary: Introduction to the subject of Food Chemistry. The importance of nutritional value
and quality of food products. Overview of the basics of nutrition.The essence of digestive
biochemistry. Characteristics of balanced nutrition concepts. Conditions for technological
processing of raw materials. Changes in the main components of the chemical composition of food
products in technological processing. The importance of proteins, lipids, carbohydrates, and
vitamins in Food Chemistry. The importance of phenolic compounds, minerals, food additives and
food dyes as additives.

5. Competence: future chemistry teachers understand the theoretical and practical material of food
chemistry.

6. Expected result: knows all the analysis processes performed in the process of mastering the
discipline of food chemistry.

1 IIpepexBusuri: Oprauukansikxumus (1)

2.ITocrpekBusutrepi: XUMHUSIIBIK TEXHOIOTHS

3.ITonniH MakcaTel: Epitkimicis yuarinepai JadblHaay omictepi NOHIHIH TEOPHSUIBIK KSHE
NPAKTUKANBIK MaTepHaJIapbiH MEHTepy.

4 Kpickama MasmyHsl: EpiTkinici3 yiarinepai faiibinaay spicrepi noHine kipicne. [IoHHIH MakcaThl
MEH MiHAeTTepi. XHUMMAIBIK aHAJIM3Jeri YAruiepai JalblHIAyAblH 3KOJOTHMSUIBIK dicTepi.
EpiTkimicis yurinepai jadeinpay oxpictepi. MHepTTi ras arbIHBIHZIA SKCTPAaKLUUsIAY apKbLIbl
aHanu3zaey omicrepi. MemOpaHanbIK SKcTpakuusiay amictepi. KaTrel ¢asanblk skcTpakuusiiay
omicrepi. CynepkpuTHKaiblK (GIIOMATIK SKcTpakuusuiay omicrepi. Epitkimicis  anamuszaey
auicrepiH Typul canaza Koinany. Epitkinicis yarinepai naisinnay anicrepi. Epitkinici3 yarinepai
JTalbIHAAYABIH JEMIIK TOKIpudeci

5.Kysiperriniri: bonamak mexkren xumus moHi Myramimaepi Epitkimicis yarinepai naiibinaay
anicrepi MOHIH TYCIHEn].

6.Kyrinerin nHotmxe: EpiTkimicis yarinepai naiibiHaay spicrepi moHi OOMbBIHIIA TEOPUSUIIBIK KIHE
MPAaKTUMAKJIBIK MaTepuanaapibl oineni.

1. IlpepexBusut: Oprannaeckasxumust (1)

2. ITocTpekBU3UTHI: XUMUYECKast TEXHOJIOTUS

3. Llens AUCHMIUIMHBI: OCBOGHHE TEOPETHYECKOrO0 M IMPAKTHYECKOTO MaTepuaa IHCHUIIINHBI
METO/IbI TOATOTOBKU 00pa3IoB 63 pacTBOPUTENICH.

4. Kpatkoe coxmepkanue: BBemeHne B IOMCHHMIUIMHY METOABI NIPHTOTOBIEHHS 00pasmoB Oe3
pactBoputens. Llens u 3amauu AUCHUIUIMHEL DKOIOTMYECKHE METOABI HOATOTOBKH 0Opa3IoB B
XUMUYECKOM aHaiu3e. MeTombl IPHroTOBIEHUsT 0Opa3noB Oe3 pacTBopuTens. MeToasl aHaIn3a
OKCTpaKIHed B IIOTOKE MHEPTHOro rasa. MeTogsl MeMOpaHHOrO H3BIeYEeHHSA. MeTomsl
TBepAo(a3sHOro m3BiedeHHs. MeTogsl SKCTpaKIUH CBepXKpuTudeckoro qmownma. ITpuMenenue
METOZIOB aHau3a 0e3 pacTBOPHUTENS B Pa3IMYHBIX 00TACTAX. METOABI MPUTOTOBICHHS 00pa3IoB
6e3 pacTBOpHUTEIs. MHPOBOI! OIBIT H3TOTOBJICHUS 00Pa3IOB Oe3 pacTBOPUTENEH.

5. KomnereHnus:: Oymymue MKOJIbHBIE YIHTENS XHMHH OHUMAIOT IPeIMET METOIBI IIOATOTOBKU
00pasioB 6€3 pacTBOPHUTEIS.
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6. O)KI/IZ[&CMHﬁ PpeE3YyJIbTAT: 3HAHUE TECOPETUYCCKUX U IPAKTHYCCKUX MAaTEPHUAJIOB 110 JUCHUIIIIMHE
METOABI ITOAT OTOBKH 06pa3u013 663 PacTBOPUTEIIA.

1. Prerequisite: Organic chemistry(l)

2. Post-requirements: Chemical technology

3. The purpose of the discipline: mastering the theoretical and practical material of the discipline
methods of preparing samples without solvents.

4. Summary: Introduction to the discipline methods of preparation of samples without solvent. The
purpose and objectives of the discipline. Ecological methods of sample preparation in chemical
analysis. Methods of preparation of samples without solvent. Methods of analysis by extraction in
an inert gas stream. Methods of membrane extraction. Methods of solid-phase extraction. Methods
of supercritical fluid extraction. Application of solvent-free analysis methods in various fields.
Methods of preparation of samples without solvent. World experience in manufacturing samples
without solvents.

5. Competence: future school chemistry teachers understand the subject of methods for preparing
samples without solvent.

6. expected result: knowledge of theoretical and practical materials on the discipline methods of
sample preparation without solvent.
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1. lpepexsusuTi: Ousukansik xumus, Anamutukansik xamus (1, 11).

2. INocrpexBusutTepi: JKoFapbl MOJIEKyIaIbl KOCBUIBICTAP XUMHSCHI.

3. TlonHiH MakcaThl: 3aTTapAblH KYpPaMbIH, KYPBUIBICBIH, OJIAPJBIH (H3MKAIBIK, XUMUSIIBIK
KaCHeTTepiH 3epTTey OIiCTepiH MEHrepy, TEOPHSIBIK KYpPCThl OKY Ke3iHIe ajblHFaH OimiMiH
IIPaKTaKaaa KOJJaHyabl KaJbIITaCThIPY.

4. Kpickama Ma3MyHbl: QH3MKa-XUMHUSAJIBIK 3€pTTEylep OMiCiHiH MoHI. DHU3MKAa — XMMUSIBIK
3epreyiep oficTepiHiH KikTeniHyi. ONTHKANBIK 3epTTey 9icTepiHiH MoHI. CHEKTpababl 3epTTey
omicrepi. AICOPOLMSIIBI CIIEKTPOCKOMHSIHBIH MOHI. CoyleNieHy KapKbIHBUIBIFBIH OJIIIeY TYPIepi.
DOTOKONOPUMETPUSIHBIH,  CIEKTPoHOTOMETpUsHBIH, MK-CIeKTpOCKONUAHBIH, —aTOMIBIK —
a0COPOLMSIIBI CHEKTPANIBI 3ePTTEYAiH, (HOTOMETPIIIK THTPICY/IH, TypOUIUMETPUSHBIH 3epTTEY
MYMKIHJIKTEpi. DJIEKTPOMArHUTTI COyJIENeHyliH Kacuerrepi MeH Taburatel. DoTOKONOpUMETP
MEH CHEKTPO(hOTOMETPMEH ONTHKANIBIK THIFBI3ABIKTAPBI AHBIKTAY/ABIH Konbl. KammubOpieHreHn
rpadHK KypyAbIH MaHBI3bI.

5. Kysiperriniri: Xumus canachlHAa MaMaH pETiHAE JXYMbIC icTeyre TaijaynablH (u3HuKa-
XUMHSUIIBIK 9/licTepi MOHIHEH aiFaH OLTiMJli TyciHesi.

6. Kyrinerin normmke: TammaynabiH (U3HKa-XHMISUIBIK OiCTepl MOHIH MeHrepy OapbIChIHAA
QIICTEPAIH TEOPHUSUIIBIK )KOHE MPAKTHKAJIBIK KOJIAAHBUTYbIH Oinesi.

1. IlpepexBusutsr: Ousndeckas xumusi. AHamutuaeckas xumus (1, 11).

2. IlocTpeKBU3UTTEPHI: XUMHUS BEICOKOMOJICKYJIIPHBIX COCANHCHHI.

3. Henp pucummumnel: OBnajeHHe METOZAMH M3YYCHHS COCTaBa, CTPOCHMS BEIIECTB, HX
GU3MUECKUX, XUMHYECKHX CBOHCTB, (OPMHPOBAaHUE MPAKTHYECKOTO IPHMEHEHHs 3HAHHH,
TIOJTy4eHHBIX IPH H3Y4EHHH TEOPETUUECKOr0 Kypca.

4. Kparkoe coxpepxanue: CymmHocth MeTona  (DU3HKO-XMMHYECKHX  HCCIICHOBAHUM.
Knaccuduxamms MetonoB GH3MKO-XUMHUECKHX HccneqoBanui. CyIHOCTh ONTHYECKUX METOIO0B
ucciaenoBanus.  CrekTpaibHble  MeToAbl — uccienoBaHus.  CyIIHOCTE  aJcOpOLIMOHHOM
CIIEKTPOCKOIMHU. Buasl WU3MepeHHHI HHTGHCHBHOCTH H3TydeHus. Bosmoxssle obmactu
uccnenoBaHus  (OTOKONIOPHUMETpUH, creKkTpodoromerpur, MK-cleKTpocKomuu, aTOMHO —
a0COpOLIMOHHOT O CIEKTPAJILHOTO HCCIICI0BAHUS, (hoTOMETPUUECKOTO TUTPOBAHMS,
Typouaumerpun. CBOWCTBAa M MPUPOJA AIIEKTPOMArHUTHOrO M3nmydeHus. Crocod ompeneneHus
ONTUYECKHX IUIOTHOCTeH (oTonopuMeTpoM U creKTpodoroMerpoM. 3HadeHHE ITOCTPOCHHS
KaJanOpoBaHHOTO Tpaduka.

5. Kommerennus: [ paboThl CIENUAINCTOM B 001aCTH XMMUH IIOHUMAeT HONydeHHbIe 3HAHUS
10 TUCLUIIINHE QH3UKO-XUMUYECKUe METOIbI aHaIIH3a.

6. OxupmaeMblif pe3ynbTaT: 3HAaeT TEOPETHUECKOE M MPAKTHUECKOoe IPHMEHEHHE METOJOB B
TIPOIIecce OCBOCHHS [V CHUIIIMHBI (PU3HKO-XUMUYECKIE METOIbI aHaIH3a.
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analytical monitoring

1. Prerequisites: Physical chemistry. Analytical Chemistry (1, I1).

2. Postrequitters: Chemistry of high-molecular compounds.

3. The purpose of the discipline: Mastering the methods of studying the composition, structure of
substances, their physical and chemical properties, the formation of practical application of the
knowledge obtained during the study of the theoretical course.

4. Summary: The essence of the method of physical and chemical research. Classification of
methods of physical and chemical research. The essence of optical research methods. Methods of
spectral research. The essence of adsorption spectroscopy. Types of radiation intensity
measurements. Possible research points of photocolorimetry, spectrophoto metering, IR
spectroscopy, atomic absorption spectral research, photometric titration, turbidimetry. Properties
and nature of electromagnetic radiation. Method for determining optical densities with a photo
colorimeter and spectrophotometer. The importance of creating a calibrated graph.

5. Competence: To work as a specialist in the field of chemistry, he understands the knowledge
gained in the subject of physical and chemical methods of analysis.

6. Expected result: Knows the theoretical and practical application of methods in the course of
mastering the discipline physical and chemical methods of analysis.

1.ITpepekBu3uTi: AHATHTUKAIBIK XUMUs 11

2. IlocrpexBusuti: ATMOC(epa XUMHSICEI

3.ITonHiH MakcaThl: Bonamak XuMus IIOHIHIH MyFalliMJIepiHe MEKTENTe 3KOJIOTHs -aHATUTHKAIIBIK
MOHHUTOPHHTJIEY/li MEHTEepY.

4. Kpickama Ma3MyHbl: MeKTen 3KOJOTHsS-aHAIMTHKAIBIK MOHHUTOPHMHTINIEY IOHiHE Kipicrme.
DKOJIOTMSIIBIK ~ MOHHTOPHMHITIH ~ Kypampac —Oemiri peTiHAe JKYpri3iieTiH —3KOIOTHsIIBIK-
AHAJUTUKAJIBIK  MOHHMTOPHUMHIKE CUIIaTTama. 3KOJ’[OFI/I$[J'[I:IK MOHl/ITOpl/lHFTiH MakcaTbl MCH
MiHJCTTEepiH aHbIKTay. MeKTenTe KYpri3ileTiH 5KONOTHSIBIK MOHHTOPHMHI Typasbl TYCIHIK.
MeKTenTiH 3KONOTHSIBIK MOHMTOPHHTI KYifeHIH Oesiri periHae KapacThIpbUIybl. MeKTenTeri
9KOJIOTHSIIBIK, MOHHTOPUHITIH MakcaTTapbl. Koplraran OpTaHbIH MOHHTOPHHTIH XKyprizy. Cyna,
ayaJa XOHE TONBIPAKTa JIACTaylIbl 3aTTapAblH OONybIH OGakplgay. MEKTeNnTiH SKOIOTHSIBIK —
AQHAJMTUKAJIBIK MOHUTOPTHHIICIH JKYPri3y/iH aicTeMeci.

5. Kysiperriniri: bonamak Xumusi NMOHIHIH MyFajiMzepiHe MEKTENTe JKOJIOTUs-aHaIHUTHKAJBIK
MOHMTOPHUHTLICY/II TYCiHE .

6. Kyrinerin notike: bonamak XuMus MOHIHIH MyFaliMaepi MEKTENTe YKOIOTUsl-aHAIHTHKAIIBIK
MOHMTOpPHUHTIICY I Olesni.

1.IlpepekBu3ut: AHanutudeckas xumus 11

2. IMocrpexBu3ut: Xumus atMochepsl

3. Henp aucuumnuasl: OCBOSHHE YKOIOr0-aHATUTHYECKOr0O MOHUTOPUHTA B MIKOJIE I Oyymux
yuuTeneH XUMHUH.

4. Kpatkoe coxepxanue: Bpenenue B aucuumiumHy «lLKOJbHBIN 3KOJIOro-aHAIUTHYECKUN
MOHUTOPUHI». XapaKTEePHCTUKA JKOJOr0-aHAIHTHYECKOr0O MOHHTOPHHIA, IPOBOJMMOIO Kak
COCTAaBHOI YaCTH JKOJOIMYECKOro MOHHMTOpHHra. Onpenenenue neieid U 3a7ad dKOIOrHUecKoro
MOHUTOPUHTA. [IOHATHE YKOJIOrHMYECKOr0 MOHUTOPHHTA, IPOBOJUMOrO B IIKOJTE. DKOIOTHICCKHI
MOHUTOPUHT IIKOJIBI PACCMATPUBAETCS KaK YaCTh CUCTEMBI. L[e/H 9KOIOorn4eckoro MOHUTOPUHTA
B mKkose. IIpoBemeHme MOHHTOpMHra OKpyskaiomed cpeabl. KoHTponb —comepkaHus
3arpA3HAIOIIMX BEIIECTB B BOJE, BO3AyXe M IOYBe. METOAMKAa MPOBEICHHS OJKOJIOT0 —
AQHAJIUTHIECKOr0 MOHUTOPHUHTA IIKOJIBL.

5. Kommerenuus: bByaymmM yduTensM XHMHH B IIKOJE MPEICTOUT MPOWTH IKOJIOro-
AQHAIUTHICCKUH MOHUTODHHT.

6.0xumaeMplii  pesynpTaT: bynymme yumTens XMMHH  3HAIOT  OKOJOrO-aHATUTUYECKHH
MOHUTOPHUHT B IIKOJIE.

1. Precondition: Analytical chemistry Il

2. Post-requirement: Atmospheric chemistry

3. The purpose of the discipline:
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4. Summary: Introduction to the subject of school environmental and analytical monitoring.
Characteristics of environmental and anal-tical monitoring carried out as a component of
environmental monitoring. Defining the goals and objectives of environmental monitoring. The
concept of environmental monitoring carried out at the school. Environmental monitoring of the
school is considered as part of the system. Objectives of environmental monitoring in schools.
Conducting environmental monitoring. Monitoring the presence of pollutants in water, air and
soil. Methods of conducting environmental and analytical monitoring of the school.

5. Competence: Future chemistry teachers understand environmental and analytical monitoring at
school.

6. Expected result: Future chemistry teachers know how to conduct environmental and analytical
monitoring at school.

M Bell OCh | Ic-opekkerreri
6 TK/ 3302/ | seprrey/
TI)1 OCh | Uccnenosanus B
KB/ 3302/ | nesitenbHOCTH
PDOC | OCh | Action Research
3302
M Bell ACh3 | Atmocdepa
7 TK/ 302 XUMHSCBI
T ChA3 | Xumus atMochepsr
KB/ 302 Atmospheric
PD OC | ACh3 | chemistry
302

eMTHXaH/
9K3aMeH/
exam

TECT

1. lpepekeusuti: Opranukaisik xumus (1)

2. INocrpexBusutTepi: KOHCTPpYKTHBTI OKBITY oficTeMeci

3. [TonHiH MakcaThl: [c-opeKKeTTeri 3epTTey o/iCTepiH MEeHrepy.

4. KpIcKalia Ma3MyHbI: «OpEeKeTTeri 3epTTey» KaTeropusChlH FRUIBIMU KOJIAAHBICKA eHridy .bimim
Oepy casachlHIAFbl ic-opeKkerTeri 3eprreyiep. Ic-opekerTeri 3epTTeydiH Tapuxu KOHTEKCTi. lc-
opekerTeri  3eprreymiH  ¢uinocodusublk  Herizaepi.Crupanb  TOpi3mi  CHIAT  «dpEKEeTTeri
3eprreysiepy. MeKTen HerisiHgeri ic-opekerreri 3epTTeymiH MaHbBI3Ibl CHIaTramachl. Ic-
OpeKeTTeri 3epTIey OMICTepiHIH HEri3ri MEeH MakcaTTapbl. Ic-opekerTeri 3epTTey caiacsl MeH
canachl. KocinTik oKpITY Macenenepi.

5 Kysiperriniri:bonamaxk Mexren MyfaiimMjepi efarorikaiblK iC-OpeKeTTi 3epTTeyi TyCiHeai.
6. Kytinerin Hotmxe: Mekten MyfaliMJiepi NefarorikaiblK ic-opekerTi 3epTreyai Oineni.

1. Ipepeksusut: Oprannyeckas xumust (1)

2. ITocTpeKBU3UTHI: METOIMKA KOHCTPYKTUBHOTO 00 yUYEHHUS

3. Llem; JUCIHHUIIIIMHBI: OBJIAJICHUEC METOJaMU UCCIICAOBAHUSA B ICATCIBHOCTH.

4. Kparkoe coxepxaHue: BBeneHue B HaydHOe ucroib3oBaHue kateropuu «VccnemoBanue B
neiictBun» MccnenoBanus B AeATENbHOCTH B cdepe oOpazoBaHHs. McTOpuuecknii KOHTEKCT
HCCIICTIOBAHHUSA B ,ElCPICTBI/H/I. @nnococbcme OCHOBBI HCCJICAOBAHUA B JCATCIIBHOCTH.
CrmpaseBUIHbIA XapaKTep «MCCISA0BaHUS B ICUCTBUM». BaskHas XapaKTepUCTHKA UCCIIECNOBAHUS
B JCATCIBHOCTH Ha 6aze mkosibl. OCHOBHBIE IeIM U MCTOABI MCCICAOBAHUA B JICATCIIBHOCTH.
O0nacTb U 00J1aCTh UCCIIEIOBAHUS B 1eATeIbHOCTH. [IpobieMbl mpodeccuoHaIBHOI0 00yYeH S .
5. KommnereHuus: noa n3y4yeHUeM MeAarornueckoi AesTeIbHOCTH MOHUMAIOT OyAylMe y4uTems
IIKOJIBI.

6. OxumaeMblil pe3yJIbTaT: YUUTEIS IKOIbI yMEIOT HUCCIS0BATh M1EAArOTHYECKYI0 IESTEIbHOCTb.
1.Prerequisites: Organic chemistry(l)

2. Post-requirements: methods of constructive learning

3. The purpose of the discipline: mastering the methods of research in the activity.

4. Summary: Introduction of the Category" Research in action " into scientific practice. Research
in action in the field of Education. Historical context of research in action. Philosophical
foundations of research in action. Spiral character “research in action”. An important characteristic
of research in school-based activities. The main and objectives of research methods in action.
Scope and scope of research in action. Problems of professional training.

5. Competence: the study of pedagogical activity is understood by future school teachers.

6. Expected result: school teachers are able to research pedagogical activity.

Banbikbaesa I'.T.
XUMHUS
FBUIBIMJIAPBIHBIH
KaHIUJIaThl, aFa
OKBITYIIIBI

1. IIpepexBu3zuti: OpraHuKanbiK XuMus 1.

2. IMocrpexBusutrepi: JKorapbl MOJIEKyJIaIbl KOCBUIBICTAP XUMHUSCHI, BHONTOTHSUIBIK XHMHUS

3. Ilomuiy Makcatbl: ATMocepa KypaMblHIAarbl 3aTTapAblH ~ XUMISUIBIK JKOHE (PHU3HKAIBIK
KaCHETTEPIH 3epTTey S/IiCTEPiH MEHTepy.

4. Kpickama Ma3MyHBI: ATMocdepa XuMUsChHA Kipicre. [ToHHIH MaKcaTbl MEH MiHIETTepi.
AtmocdepaHbIH KYpbLIBIMBL. ATMOC(HEPaHBIH XMMUSIIBIK KypaMbl MeH Kacuertepi. Tporocdepa.
Crpatocdepa. Mesochepa. Tepmochepa. Ixk3ochepa-aTMochepanarsl HEri3ri XUMHSIIBIK
mporecTep Typaisl TyciHik. POTOXUMUSIIBIK peakiusiaap. @orononusanus. PoTOAMCCOLMALHS.

BansikOaeBa I'.T.
XUMUS
FBUIBIMIAPBIHBIH
KaH/IU/IaThl, aFra
OKBITYIIIBI




ATMOc(hepaHbIH XUMUSUIBIK JacTaHybl. DOTOXUMHSIIBIK cMOr. KpIMKbLI jkaHOBIp. ATMOC(hepaHbl
nactay keszuepi: Tabury, aHTponorenaik. O30H KaObirbl. O30H KabaThHEIH Oy3bUTyEl. [TapHHKTIK
a¢¢exr. [TapHukTiK ra3gap.

5.Kysiperriniri: XuMus canacblHa MaMaH PeTiHJIe KYMBIC icTeyre atMocdepa XUMUSCHI IIOHIHEH
ayFaH OlmiMai TyciHexni.

6.Kyrinerin HoTibke: ArMocepa XHMHACHL IIOHIHIH — TEOPHSUIBIK JKOHE IIPAKTHUKAJIBIK
MaTepuaniapelH Oineni.

1.IlpepexBusut: Opranndeckas xumusi L.

2. HOCTpeKBI/BI/ITLIi Xumust BBICOKOMOJIEKYJIAPHBIX COeL[PIHeHHﬁ, Buosnornueckast Xumust

3.Ilenb JUCLUIIIIMHBI OBHaﬂeHHe. METOAAMU HU3YYCHUS XUMHUYECCKUX U ¢H3HQGCKHX CBOMCTB
BCLICCTB, COACPIKAILUXCS B aTMocd)epe.

4.Kpaﬂ<oe COACPIKAHUEC! BBeﬂeHI/IS B XHUMHIO aTMOC(bepLI. HeJ'IL n 3aJa4d JUCHUIIJIMHBI.
Crpoenne arMochepsl. XUMUUECKHi cocTaB U cBoiicTBa atmocdepsl. Tporocdepa. CrpaTocdepa.
Mesocdepa. Tepmocdepa. Dx3ochepa monsTie OCHOBHBIE XUMUYECKHE MIPOLIECCH B aTMocdepe.
dDoToXUMHUECKHE peaknouu. CDOTOI/IOHHSaI_H/IH. (DOTOJII/ICCOLH/IaHI/Iﬂ. Xumuueckoe 3arpsA3HECHUC
aTMOC(bepLI. doroxumuueckuii cmor. KucnorHeie JOXIOU. HcTounuku 3arpsA3HCHUs aTMOC(bepLIZ
IIpuponnsie, Antpororennsie. O30HoBast o0osnouka. PazpyuieHne 030H0Boro ciosi. [TapHUKOBBIH
a¢dexrt. [TapHUKOBBIE ra3bl.

S.KOMHSTSHHI/MZ TIOHUMACT MOJIYUYC€HHBIC 3HAHUS 110 XUMHUU IS paﬁOTLI CIICHUaJIMCTOM B obyactu
XHUMHH.

6.0xu1aeMblii  pe3ynbTaT: 3HAET TEOPETHMYECKOro M MPAKTUYECKOro Marepuaia JvCLUIUIMHBI
«XuMust atMochepbi».

1. Prerequisite: Organic Chemistry I.

2. Post-requirements: Chemistry of high-molecular compounds, Biological chemistry

3. The purpose of the discipline: Mastering. methods of studying the chemical and physical
properties of substances contained in the atmosphere.

4. Summary: Introduction to atmospheric chemistry. The purpose and objectives of the discipline.
The structure of the atmosphere. Chemical composition and properties of the atmosphere. The
troposphere. The stratosphere. The mesosphere. The thermosphere. The exosphere is the concept
of the main chemical processes in the atmosphere. Photochemical reactions. Photoionization.
Photo dissociation. Chemical pollution of the atmosphere. Photochemical smog. Acid rain.Sources
of atmospheric pollution: Natural, Anthropogenic. The ozone shell. Destruction of the ozone
layer.The greenhouse effect. Greenhouse gases.

5. Competence: understands the acquired knowledge of chemistry to work as a specialist in the
field of chemistry.

6. Expected result: Knowledge of the theoretical and practical material of the discipline
"Atmospheric Chemistry".
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eMTHuxaH/
9K3aMeH/
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TECT

1. lpepexsusuti:Opranukansik xumust (1), Oprannkassik xumus (11).

2. IMocrpekBusurrepi: [lenarorukanbik ic-Taxipude

3. TleHHiH MakcaTbl: «BHOJOTMAJBIK XMMHS» KypChIHAA TIPUIUTIKTIH MOJEKYJaJblK HeTi3iH,
OMOJIOTHSIBIK 3aTTap/AblH KYPaMbIH, KYPBUIBICBIH, KAaCHETTEPiH JKOHE 3aTTapAblH TipIILTK
OpEKEeTIHJEeTH peaKUUsIapAbIH MEXaHU3MIH MEHTepy.

4 KpicKalra Ma3MyHbl: AKyBI3ZapAblH XUMISUIBIK Kypambl MeH Kacuerrtepi. Kemipcymapabiy
XUMHSUTBIK KYPaMbl MCH XUMHSIIBIK KacHeTTepi. HykiieitH KbIIIKbIIIapBIHBIH KIKTEITyl, XUMHUSIIBIK
Kypambl MEH KacuerTepi. MalnapablH JKIKTeTyl MEH XHUMHUSUIBIK Kacuertepi. [lopymeHnepaix
JKIKTENyl MEH XUMHSUIBIK Kacuertepi. ['opmoHaap koHe (epMEHTTEpAiH XUMUSIIBIK Kypambl,
KYPBUIBICHI, XUMHSIIBIK KacuueTTepi. Tipi ar3ana MaHbI3bl Oap Taburu yaepictep.

5. Kysiperriniri: bomamax MeKkTenl XuMus IIOHI MyFaliMAepi OMONOTMSUIBIK XHMHS IOHIHIH
TEOPHSUIBIK JKOHE MTPAKTHKAJIBIBK MAaTEPHATAAPBIH TYCIHE/].

6. Kyrinerin HoTiKe: BHONOrHSIBIK XUMHMSI TOHIH MEHTepy OapbIChIHIA OHOIOTHSUIIBIK 3aTTapAbIH
XUMHMSCBIH OiIemi.

1. lpepexBusuter:Opraundeckas xumust (I). Oprannueckast xumus (11).

2. IlocrpexBu3uTsr: [leqarornyeckast MpaKTHKA.

Apsinosa K.I11.
Heiaroruka
Helaroruka

FBUIBIMAAPBIHBIH
KaHANIATHI,
aFa OKBITYIIIBI
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Xumus
OHOIOTHYECKUX
cucrem / Chemistry
of biological systems

3. Ilem, JHUCLHUITIINHBI H3y‘{€HI/I€ MOHCKyJ'ISIpHOfI OCHOBBI JKH3HCACATCIBPHOCTH, COCTaBa,
CTpOCHUs, CBOMCTB 6PIOHOFI/I‘{€CKI/IX BCIICCTB MW MCXaHH3Ma peaKI_II/Iﬁ KU3HCACATCIIBHOCTH
BELIECTB B KypCe «buoornueckas XuMus» .

4. Kpartkoe cozpepxaHue: XUMHYECKHN COCTAaB M CBOMCTBa O€NKOB. XHMHYECKHH COCTaB M
XHMHYECKHE CBOMCTBA YrieBoao0B. KJ’IaCCPI(l)HKaHP[}I, XAMHYECKHI COCTaB U CBOMCTBa
HYKJICMHOBBIX KHCJIOT. Knaccmbmcaum( M XHMHYECKHE CBOWCTBA Macell. Knaccu(bmcaum( u
XHMHYECKHE CBOMCTBA BHTAaMHUHOB. XUMHYECKUI COCTaB, CTPOCHUE, XHUMHUYECCKHUE CBOMCTBA
TOPMOHOB U (bepMeHTOB. EcrecTBenHnbie IpOoUECChl, UMECIOIINE 3HAUYCHUE B )KUBOM OpPraHu3sMe.

5. KOMl‘[eTeHL{I/IﬂI Ey}lymue IIKOJIBHBIC YYMUTEsd XWUMHH [OHUMArT TeOpeTI/I'{eCKHﬁ u
l'[paKTI/[‘IeCKI/[ﬁ MaTepua npeaMera OMOJIOrHYECKON XUMHUH.

6. OxwugaeMblii pe3yinbTaT: 3HAeT XUMHIO OHMOJIOTMYECKHX BEIIECTB B IPOLECCE OCBOCHHUS
JHUCHUIIIIMHBI «buoiornueckas XuMus».

1. Prerequisites: Organic chemistry (1), Organic chemistry (l1).

2. Post-requirements: Pedagogical practice

3. The purpose of the discipline: Study of the molecular basis of vital activity, composition,
structure, properties of biological substances and the mechanism of reactions of vital activity of
substances in the course "Biological Chemistry".

4. Summary: Chemical composition and properties of proteins. The chemical composition and
chemical properties of carbohydrates. Classification, chemical composition and properties of
nucleic acids. Classification and chemical properties of oils. Classification and chemical properties
of vitamins. The chemical composition, structure, and chemical properties of hormones and
enzymes. Natural processes that are important in a living organism.

5. Competence: Future school chemistry teachers understand the theoretical and practical material
of the subject of biological chemistry.

6. Expected result: Knows the chemistry of biological substances in the process of mastering the
discipline "Biological Chemistry".

1. lpepexsusuTi:Opranukansik xumus (1), Opranuxansik xumus (11).

2. [MocrpekBusurTepi: [lenarorukainbk ic-Taxipude

3. IlenHiH MakcaTbl:  «BHONOrMsIIBIK JKYyiHenep XHMMHACBD) MOHIHIH MaKCaThl XHUMUSIIBIK
KYPBUIBICTBIH ipresi Heri3ZiepiHe >KoHE Tipi MAaTepHUsHBIH MOJICKYJAIbIK JKOHE >KacCyIIaJbIK
JICHTeii/1e )KyMBIC icTeyiHe yiipeTy 00mbIn Tadbu1a bl

4. Keickama ma3myHbl: JKyiieney TociliHIH CTpaTerusachl )KOHE OHOXMMMSACHL. BHONOTHAIBIK
MPOLIECTEPAIH TePMOANHAMHKACH. Tene-TeHAiK TepMOIMHAMHUKAChl. bronorususik yaepicrepueri

esrepicrep. Kapamnaiisim KHHETUKAJIBIK TEHJICYJIep JKIHE OnapbIH
weminyi. buonorus xumus xxsHe aKnapat. AKrnapar TEOPUSCBIHBIH OHOJIOTUSIIBIK
XMMHUSFa CHIi31nyil. buonorusiplk ~ MemOpaHamap — KypbUIBIMBI,  KacueTi.  BHONOrusbiK

MeMOpaHanap apKblibl 3aTTap/IblH TackIMaiganybl. buosnekTpiik KyOsuibicTap. XKacymanapaarst
TBHIHBIIUTHIK aneyeTi. XKyiike UMITy IbCIHIH KO3FBILI TaJILBIKTAP/IbIH OOHBIMEH Tapaybl.

5. Kysiperriniri: bonamak xumus moHI MyFamiMaepi OMONOTHSIIBIK JKYHelnep XUMHUSCHI HMOHIH
TYCiHezi.

6. Kyrinetin HaTIKE: Buonorusnelk  Kyiienep XUMHACHL IOHIH MeHrepy OapbIChIHIA
OMOJIOTUSIIBIK 3aTTap/IbIH XUMHACHIH Oineni.

1. llpepexBusutsr:Oprannaeckas xumust (I). Opranudeckas xumus (11).

2. IToctpexBusuTsl: [lenarornyeckas npakTuka.

3. lens mucnummuusl: llenblo IMCHUIUIMHBI «XHMHSA OHONOTHYECKHX CHCTEM» SIBIICTCS
obydeHne (yHIaMEHTAJIbHBIM OCHOBAM XMMHYECKOTO CTPOCHHSA H ()YHKIMOHUPOBAHHSA JKHBOH
MaTepuH Ha MOJIEKYJIIPHOM U KIETOYHOM YPOBHE.

4. Kpatkoe congepxanne: CTpaTerust 1 OHOXHMHS IOAXOAa K CHCTeMaTH3aluu. TepMoauHaMUKa
Ouomornueckux mporeccoB. PaBHOBecHas TepMOAWHAMHKA. lI3MeHeHHS B OHOIOTHUECKHX
mpomeccax. IIpocreiiie KHHETHYECKHE ypaBHEHMS M UX pelleHue. buonormdeckas XuUMHSA U
nadopmanus. Beenenue teopun mHpopManuu B OGHonornueckyro xumuio. CTpoeHne, CBOHCTBa
Ouonornueckux MeMOpan. TpaHCIOPTHPOBKA BEMIECTB Uepe3 OHONOrnIecKie MeMOpaHbL.

Apsinosa K.I11I.
Telaroruka
Te/laroruka

FBUIBIMAAPBIHBIH
KaH/AU/ATBHI,
ara OKBITYIIIBI
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solvents and reagents
in chemical analysis

BI/IO3H€KTpI/I‘IeCKI/Ie SIBJICHUSA. HOTCHL[I/[a.TI IIOKOs B KJICTKaX. Pacnpe,uenel—me HEPBHOI'O UMITYJIbCa
o BO36y)KZ[eHHI)IM BOJIOKHaM.

5. KOMHeTeHLII/ISIZ Byﬂymne YUUTEA XUMUHU ITIOHUMAIOT IPEAMET XUMHUU 6I/IOJIOFI/I‘JGCKI/IX CUCTEM.
6. O)KI/IZ[&CMI;II’I pe3ysbTaT: 3HACT XHUMHUIO 61/[0.TIOI‘I/[‘I€CKI/IX BE€IIECTB B IPOLECCE OCBOCHUS
JUCHUIIIIMHBI «XuMust 61/IO.TIOI‘I/I‘ICCKI/IX CUCTEM»

1. Prerequisites:Organic Chemistry (I). Organic Chemistry (lI).

2. Post-requirements: Pedagogical practice.

3. Purpose of the discipline: The purpose of the discipline "Chemistry of biological Systems" is to
teach the fundamental basics of the chemical structure and functioning of living matter at the
molecular and cellular level.

4. Summary: Strategy and biochemistry of the systematization approach. Thermodynamics of
biological processes. Equilibrium thermodynamics. Changes in biological processes. The simplest
kinetic equations and their solution. Biology chemistry and information. Introduction of
information theory to biological chemistry. The structure and properties of biological membranes.
Transportation of substances through biological membranes. Bioelectric phenomena. The resting
potential in cells. Distribution of the nerve impulse along the excited fibers.

5. Competence: Future chemistry teachers understand the subject of chemistry of biological
systems.

6. expected result: knows the chemistry of biological substances in the process of mastering the
discipline "Chemistry of biological systems"

1. IIpepexBu3uTi: XKachls1 aHAIU THKAIBIK XUMHSL.

2. ITocrpekBu3UTTEPi: XUMHSAIBIK TEXHOJIOT S, BUONOTHSIBIK XUMHS

3. IlonniH Makcatel:  XUMMSUIBIK aHAJIM3ZCYACTi JKachUl EpITKIITEp MEH pearcHTTEpIiH
epEeKIIEIIKTEPiH MEHTepYy.

4. Kpickama Ma3MyHbl: XUMUSUIBIK aHAIM3AEYACri JKachbll EpITKIMTep MEH PeareHTTep MOHIiHe
kipicme. IloHHIH MakcaThl MeH MiHzaerTepi. JKacwul epitkimirep, omapra cumarrama. JKachln
epITKILITEP/l XUMUSIIBIK aHAIN3/1E KOJIAHY/ IbIH apThIKIIBUIBIKTapbl. Cy-kachl1 epitkim. XX orapel
KPUTHUKAJIBIK CYHWBIKTBIKTap. VOHABIK CYHBIKTBIKTap. 3USAHCBHI3 CyHBbIK momumepep. JKacbul
epITKIITepAIH Typili KOMOMHAUMACH. XHUMMSIBIK aHAIM3JEri >Kachll peareHTTep, OJapibIH
apTHIKIIBUIBIKTAPBI MEH KOJJAHBLTY cajajapbl. XUMUSUIBIK aHAIM3/ Y er] *Kachll epiTKIITep MeH
peareHTTep/iH JIeMIiK Taxipubeneri peni.

5. Kysipertiniri: Xumus cajacblHia MaMaH peTiHIe XMMHUSUIBIK aHAIN3/Aey 1eT] )Kachbll epiTKilTep
MEH PEareHTTEpAl H FhUIBIMH-3€PTTEY XXYMBICBIH XYPri3yai TyCiHemi.

6. Kyrinerin mHotmke: XUMUs CanachlHAAFbl XUMESUIBIK AQHAIM3ACYICT] JKAChUl epIiTKiTep MEeH
peareHTTepMEH XKYMBbIC JKacay bl Oiesni.

1. IIpepexBu3uThI: 3eseHast aHAMMTHYECKAST XUMHSL.

2. IloctpexBu3uThl: XUMHUECKas TEXHONOTUs, buonorndeckas Xumus

3. Henp mucuumiumubl: OCBOGHHE OCOOCHHOCTEH 3€JCHBIX PACTBOPUTENCH M pEarcHToB B
XUMUYECKOM aHaIH3e.

4. KpaTtkoe comepkaHue: BBemeHue B IUCHUIUIMHY 3€ICHBIC DPACTBOPUTCNH H PEareHTH B
XuMu4ecKkoM aHanuse. Llenp 1 3agaun JUCHUIIINHBL. 3elIeHbIe PACTBOPHUTENH, HX XapaKTePUCTHKA.
IIpenmymiecTBa HCMONB30BaHHUS 3€ICHBIX DPAacTBOpPHUTENEH B XHMMHYeCKOM aHamu3e. Boma -
3CJICHBI PacTBOPUTENb. BBICOKOKpHUTHYECKHE >KUAKOCTH. MoHHBIE >KHAKOCTH. besBpemHbie
JKHUAKUE MONHMepHl. Pa3mudHple KOMOWHAIIMU 3€ICHBIX PACTBOPHTENEH. 3eleHble PeareHTH B
XUMUYECKOM aHaJIn3e, UX MPEHMYIIEeCTBa U 00JAaCTH NPUMEHEHHs. Polb 3eIeHbIX pacTBOPHTeIeH
1 pearcHTOB B XUMUYECKOM aHAIN3€ B MHPOBOH IIPAKTUKE.

5. Kommerenmms: Kak cmenmanuct B 007aCTH XHMHU IIOHMMAaeT IIPOBEICHHE HAydHO-
HCCIIeI0BATEIbCKOM pabOTHI 3eI€HBIX PACTBOPUTENICH M PEareHTOB B XMMHIECKOM aHAIU3e.

6. OxupmaeMblii pe3ynbTaT: YMeeT pabOTaTh C 3€ICHBIMH DPACTBOPUTEISAMH H PEareHTaMH B
XUMUYECKOM aHAJIH3€e B 00JaCTH XUMHUH.

1. Prerequisites: Green analytical chemistry.

2. Post-requirements: Chemical technology, Biological Chemistry

Ao6b130ekoBa ['.M.
XUMMUSA
Fle’[bIM}lapl)IHblH,
KaHau/JaThl, ara
OKbITyU_IbI




3. The purpose of the discipline: Mastering the features of green solvents and reagents in chemical
analysis.

4. Summary: Introduction to the discipline of green solvents and reagents in chemical analysis.
The purpose and objectives of the discipline. Green solvents, their characteristics. Advantages of
using green solvents in chemical analysis. Water is a green solvent. Highly critical liquids. lonic
liquids. Harmless liquid polymers. Various combinations of green solvents. Green reagents in
chemical analysis, their advantages and applications. The role of green solvents and reagents in
chemical analysis in world practice.

5. Competence: As a specialist in the field of chemistry, he understands the conduct of research
work on green solvents and reagents in chemical analysis.

6. Expected result: Is able to work with green solvents and reagents in chemical analysis in the
field of chemistry.

~Z

BI
TK/
Bl
KB/
BD OC

KCh4
209/
PCh4
209/
ACh4
209

Konnan6aisr xumust/
Ipuknaguas xumus/
Applied chemistry/

eMTHXaH/
9K3aMeH/
exam

Tecr

1. Ipepeksusuri: Opranukansik xumust (11); Ananurukansik xumusil|

2. IocrpexBuautTepi: XUMHSIBIK TEXHOIOTHUSI

3. Ionnin makcatel: Ka3zipri Konan6ansl XUMUsI IIOHIH OKBITY apKbUIBI FBUIBIMHBIH KapBIIITAI
JaMblIn 6apa xKaTKaHBIH KOpCeTy

4. Kpickama ma3myHbl: Konpan6ans! xumus noHi. [IoHHIH XUMUSIIBIK TEXHONTOIHSMEH LICLTiIeTiH
Herisri MiHzgerTepi.Kasipri 3aMaHFBl XMMHSI ©HEpKociNTepiHe KOMBUIATHIH HETi3ri TaJsiamTap.
XuMusi OHepKicCiOiHIH dHepreTHKanblKk Macenenepi. XuUMHUS OHEPKICIOiHAE KOJIaHbLIATHIH
mukizarrap. Luki3aTThl KailTa eHACYAIH Tocinaepi. XUMHUs OHEPKICIOiHeri Cyabl KOIIaHyabIH
xonaapel. KaTTel OTBIHABI TepMUSIIBIK KaiiTa eHjey mporecrepi. Taburyu rasgapasl eHACYIiH
Tocinaepi. MyHalXUMuUsCBIHBIH Herisri Mmocenenepi. CyTeriHi, a30TThI, OTTEriHi eHepkacinTe
anmyablH mpornectepi. AMMHak eHfipici. @ocdop, Gochop KIIIKBUIBIHBIH 6HepKacioi

5. Kysiperriniri: bonamak XuMus IoHI MyFamiMaepi KolgaHOanbl XHUMHs — callaChIHIA
KOJIIAHBIJIATBIH 3€PTTEYIIEP/iH dJicTepiH TyCiHEe .

6. Kyrinerin Hotmke: bBonamak XuMus IOHI MyramiMzaepi KongaHOandbl XMMHs CalachlHIa
KOJIJAHBLJIATBIH 3€PTTEYJIeP/iH dicTepiH Oinexni.

1. lpepexBusutsr: Opranndeckas xumusi(11); Anamutndeckast xumust 11

2. IMocTpexkBU3HUTHI: XUMUYECKas! TEXHOIOT U

3. Henp mucrumumuael: IlokasaTe mocTynmaTenbHOE pa3BUTHE HAyKM 4Yepe3 IpernojaBaHHe
COBPEMEHHOH MPHUKJIAJHON XUMHH

4. Kparkoe coxepxanue: IIpenmer mpukaaaHoii Xumuu. OCHOBHBIE 3a[a4d AUCIMIUIMHBIL,
peuiaemMble XMMUYECKOH TexHosuorueid. OCHOBHbIE TPEOOBaHUS K COBPEMEHHOH XMMHUYECKOM
MIPOMBIIITIGHHOCTH. DHEPreTHyecKue MpoOJeMbl XHUMUYECKOH IpOMBINUIEHHOCTH. ChIpbe,
HCIIOJIb3YeMOE B XMUMHYECKOH mNpoMbinuieHHOCTH. CriocoObl mepepaboTku chipbsi. CriocoObl
HCIONB30BAHHA BOABI B XMMHYECKOH MpOMBIIIEHHOCTH. [Iporecchl TepMudeckoi mepepadoTku
TBeproro TtommBa. CrnocoObl mepepaboTKu  MpUPOIHBIX Tra30B. OCHOBHBIE IPOOJIEMBI
Hedrexumun. Ilpomecchl modydeHHs BOAOPOAA, a30Ta, KHUCIOPOJa B IPOMBIIUICHHOCTH.
TIpoussoncreo ammuaka. ®ochop, pocdopHas KUCIOTHAS TPOMBILUICHHOCTh

5. Kommerennus: Bynymye yanTens XuMuH IIOHHUMAIOT METOABI HCCIEIOBAHUM, IPUMEHACMBIC B
0071aCTH IPUKJIaTHON XUMHUH.

6. OckmmaeMblii pes3ymbTaT: bymgymme ydnmTens XUMUH 3HAIOT METOABI HCCIEIOBaHHIL,
MIPHMEHSIEMBIX B 00/1aCTH MPUKIATHON XUMHUH.

1. Prerequisites: Organic chemistry (I1); Analytical chemistry I1

2. Post-requirements: Chemical technology

3. The purpose of the discipline: To show that science is developing rapidly through the teaching
of modern Applied Chemistry

4. Summary: Subject of Applied Chemistry. The main tasks solved by chemical technology. Basic
requirements for modern chemical industries. Energy of the chemical industry. Raw materials of
the chemical industry. Methods of processing raw materials. Application of water in the chemical
industry. Heat treatment of solid fuel. Methods of natural gas processing. Petrochemicals.
Hydrogen, nitrogen, and oxygen industries. Production of ammonia. Phosphorus, phosphoric acid
industry.

5. Competence: Future chemistry teachers will understand the research methods used in the field
of Applied Chemistry.
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6. Expected result: Future chemistry teachers know the methods of research used in the field of
Applied Chemistry.

1. Ipepeksusuri: Opranukansik xumust (11); Aramurukansik xumusl|

2. TTocrpekBU3UTTEPi: XUMHUSIIBIK TEXHOJIOTHS

3. Ilonnix Makcatsl: JKorapbl MOJIEKYJIAIbIK KOCBUIBICTAP/IBIH PEaKIHMsUIBIK KaOUIeTiH, TEOPUIIBIK
Heri3fiepiH MeHrepy

4. Keickama Ma3MmyHbl: JKOFapsl MOJIEKyJabl KOCBUIBICTAp XUMHSCH IIOHIHE Kipicle jKoHe
Ma3MyHbL. JKorapbl MOJEKynajabl KOCBUIBICTAD XHMHSCBHIHBIH HETi3rl TYCIHIKTEpiHE MIOMy.
MaxkpomorieKyiaisl KOCBUIBICTap/bl aHBIKTAy JKOHE Herisri TyciHiktepiHiy MoHi. ITomimepii
3aTTapAblH  MaHbI3/Ibl kacuertepi.Ilonmumepnepnin  okikrenminyiHiy —cumarramacel.  Tipi
TaOHMFATTarbl IOJMMEpJIEPAiH MaHbI3EL [lomuMeplepniH ©HEpKACINTIK MaTepuaiiap peTiHaeri
MaHp3bl. IlacTMaccaHblH KaydyKThIH, TAaJIUBIKTAPABIH, JKemiMaepaiH kacuerrepi. JKorapsl
MOJIEKyJIabl KOCBUIBICTAPIBl CHHTE3[ey TOcLIAepiHiH ikikTenyi. IlonmMeprnep MeH onapibiH
KOCBUIBICTAPBIHBIH (DH3MKa — XUMUSIIBIK KACHETTepiHe MOy

5. Kysiperriniri: XKorapbl MOJEKyJalblK KOCBUIBICTAP/IBIH PEAKUMSIIBIK KaOileTiH, TEOpHIIBIK
Heri3iepiH TyCiHexl.

6. Kyrinerin Hotmxke: XKorapbl MoJIeKyJIaIblK KOCBUIBICTAP/IBIH PEaKIMUIBIK KaOiIeTiH, TEOPHIIBIK
Heri3zepin Oiieni.

1. Ipepeksusutel: Opranndeckas xumus(l1); Anammrugeckas xumust I1

2. ITocTpekBU3UTHI: XUMUYECKast TEXHOJIOTUS

3. Uenp aucHMIUIMHBL Bragers TeOpeTHYECKMMM OCHOBAaMH, PEAKLUHOHHOH CIOCOOHOCTBIO
BBICOKOMOJIEKYJISIDHBIX COEMHEHHUH

4. Kpartkoe conepxaHue: BBeneHue u comepikaHue JUCHUIUIMHBI XUMUS BBICOKOMOJIEKYJIIPHBIX
coenuHeHnii. OO030p OCHOBHBIX TOHSTHH XHMHH BBICOKOMOJEKYJISIDHBIX — COEITHHEHHIA.
OrmnpesniesieHne ¥ OCHOBHBIE MOHATUS MaKPOMOJIEKYJSPHBIX coequHeHMH. Baxnelmme cpoiicTBa
HOJIMMEPHBIX BEIIECTB. XapaKTepUCTHKA KIacCH(HUKAIMH IOIMMEpOB. 3HaueHHE MOJIMMEPOB B
JKHBOI1 mpuposie. 3HaueHHe MOIMMEPOB KaK IMPOMBIIIIEHHBIX MaTepuanoB. CBoiicTBa miacTMacc,
Kaydyka, BOJIOKOH, KieeB. Kilaccudukanus cnocoOoB CHHTE3a BBICOKOMOJICKYJISPHBIX
coequHeHnit. O030p PU3MKO — XMMHUUYECKUX CBOMCTB MOJIMMEPOB U UX COEIUHECHUH.

5. KommnereHuus: Brageer TeopeTMUECKMMHM OCHOBAMH, PEAKLIHMOHHOH CIIOCOOHOCTBIO
BBICOKOMOJIEKYJISIPHBIX COCAMHEHHH

6. Osxumaemblii pe3ysbTaT: 3HACT PEAKIHOHHYIO CIIOCOOHOCTb, TEOPETHYECKUE OCHOBBI
BBICOKOMOJIEKYJIIPHBIX COSMHEHUI

1. Prerequisites: Organic chemistry (I1); Analytical chemistry 11

2. Post-requirements: Chemical technology

3. The purpose of the discipline: Mastering the basics of theory, reactivity of high-molecular
compounds

4. Summary: Introduction and content of the discipline chemistry of high-molecular compounds.
Overview of the basic concepts of chemistry of high-molecular compounds. Definition and
essence of basic concepts of macromolecular compounds. Important properties of polymer
substances. Characteristics of polymer classification. The importance of polymers in living nature.
The importance of polymers as industrial materials. Properties of plastics, rubber, fibers,
adhesives. Classification of methods of synthesis of high-molecular compounds. Overview of
physical and chemical properties of polymers and their compounds.

5. Competence: Understands the reactivity of high-molecular compounds, the basics of theory.

6. Expected result: Knows the basics of theory, reactivity of high-molecular compounds
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1. TIpepekBu3uti: GU3UKAIBIK XUMHS, AHAJIMTHKAJIBIK XUMHS (CaIlalIbIK Taaay).

2. ITocrpexBusurrepi: XKacbur xumusira Kipicre

3. ITonHiH MaKcaTbl: ATPOXHMHS CalachlHa KOJIaHbUIATEIH 3ePTTEYJICPIiH oiCTepiH MEHTepy.
4. Kpickama Ma3MyHBL: 3epTTeyIiH arpOXUMHUSUIBIK d[icTepi OHIHIH MaKCaThl MEH MiHJ[eTTepi.
ArpoxuMusiia KOJJIaHBUIATEIH 3epTTey oficTepi. JKypri3iieTiH dKCHepUMEHTTIH MoHi.
ATrpOXUMUSUIBIK 3ePTTEYyIIep ofiCTepiH d3ipiieyaeri OTaHABIK JKOHE IISTENIIK FAIBIMAAPABIH POII.
ATrpOXUMUSUIBIK 3epTTeyJIep KYPri3yAeri Janajiblk TOKIpHOeHIH MaHbI3bl. Jlananblk ToKipuOere
KOIMBUIATHIH Heri3ri Tananrap. Jlanansik ToxipuOe Kyprisy opicreMecineri Herisri yreiMaap.
Jananblk Toxipubeneri KareaikTep, OJapAblH TOKIPUOEHIH TINIriHe XKoHEe HYCKaIapAbIH
CeHIMJIiIriHe acepi.

5. Kysiperriniri: Bonaniak XuMusi IoHI MyFalliMepi arpoXUMust CalaChblH/Ia KOJIAaHbUIAThIH
3epTTeyJIepaiH JMiCTepiH TyCiHea

6. KyTinerin HoTiKe: ArpoXMMHs CajachlHIa KOJJAHBLIATHIH 3epPTTEeYJICPAiH JiCTepiH Oinesi.
1. IlpepexBu3utsl: @usndeckas Xumusi, AHAIUTHYECKAs] XUMHST (KaUeCTBEHHBIH aHAJIN3).

2. I1ocTpeKBU3HUTHL: BBEICHHE B 3€JICHYIO XHMHIO

3. Llenb OMCLUIUIMHEL: OCBOCHHE METOA0B M CCIIEI0BAHMUIL, TPUMEHSEMBIX B 00J1aCTH arpOXHMHH.
4. Kpatkoe conepxanue: Llenb u 3a1a4u JUCHUIIIIMHBI arPOXMMUYECKHE METOJIbl UCCIIEJOBAHMUSI.
MeToap! HCCIENOBaHUs, IPUMeEHseMble B arpoxuMuu. CyIIHOCTh MPOBOAMMOTO 3KCIIEPHMEHTA.
Pone  OTeyeCTBEHHBIX M 3apyOEKHBIX YYEHBIX B pa3pabOTKe METOJOB arpOXMMHYECKHX
UccleoBaHUN. 3HAu€HUE IOJEBOrO ONbITa B IMPOBEIACHUM arpOXMMHYECKHX MCCIIEOBaHUI.
OcHoBHbIE TpeOOBaHMS K MOyeBOH mNpakTuke. OCHOBHBIE IOHSATUS B METOJHKE INPOBEIEHHS
IIO0JICBBIX OIIBITOB. OLLII/I6K]/I B IIOJICBBIX OIIBITAX, UX BIHUAHHUEC Ha TOYHOCTH OIIbITA U HAJIC)KHOCTH
BapHaHTOB.

5. KOMHCTCHL{I/I%Z 6y}1yLLLHC yanenﬂ XHUMHH ITOHUMAKOT METO/AbI HCCHC}IOBaHHﬁ, l'lpl/IMeHﬂeMbIX B
00J1aCTH arpOXUMHUH

6. OkMIaeMblii Pe3yabTaT: 3HAET METO/IBI HCCIIEJOBAHUM, TPUMEHAEMBIX B 00J1aCTH arpOXUMHH.
1. Prerequisites: Physical chemistry, Analytical chemistry (qualitative analysis).

2. Post-requirements: an introduction to green chemistry

3. The purpose of the discipline: the development of research methods used in the field of
agrochemistry.

4. Summary: Purpose and objectives of the discipline agrochemical research methods. Research
methods used in agrochemistry. The essence of the conducted experiment. The role of domestic
and foreign scientists in the development of agrochemical research methods. The importance of
field practice in conducting agrochemical research. Basic requirements for field practice. Basic
concepts in the methodology of conducting field experiments. Errors in field practice, their impact
on the accuracy of the practice and the reliability of options.

5. Competence: future chemistry teachers understand the research methods used in the field of
agrochemistry

6. Expected result: knows the research methods used in the field of agrochemistry.
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1. IIpepexBu3uti: OUUKATBIK XUMHUS

2. IMocrpekBusurrepi: [lenarorukaibik ic-Taxipude

3. TloHHIH MaKcaThl: Xumusiiplk,  Oimim  Gepyzeri MEeJaroruKaliblK  AUarHOCTUKAJIAY bl
CamBICTBIPY, YKCACTBHIFBI MEH aflbIpMalIbIIBIKTAPEIH MEHTEPY.

4. KpIckama Ma3MyHbI: XUMHSUIIBIK OiniM Oepyzmeri AuarHocTHKa ImoHiHe Kipicme. [lemarorukaisix
OUATHOCTHKA, OHBIH MaKCaThl, MOHI MEH KbI3MeTTepi. Ilemarorukamslk 3epTIeyiep MeH
NeJAarOrHKaIblK AWATHOCTHKANAyAbl —CalbICTBIPY, YKCACTBIFBI MEH aWbIpMalIbUIBIKTaphL.
INenarorukanblK AHArHOCTHKAIAYIBIH TYDPJi acleKTinepi, KOIIaHbLTy cananapsl. [lexarorukasik
MAarHOCTUKANAy/blH TypJiepi MeH TUNTepi, XKyprisy KkeseHuepi. XUMHUIBIK OiniMm  Oepy
MeJarOrHKablK JIHArHOCTHKANayNblH HBICAHBI PETiHAE 3epTTeylepie KONAaHy MeH OHBIH
THIMALTIriH Oaranay.

5. Kysiperriniri:bormanrak Xxumus moHi MyFamiMaepi XUMHAIBIK OiTiM Oepymeri IenaroruKanbIk
JUAarHOCTUKANAy/Ibl Ty CiHe/l

6. KyTtinerin HoTmke: XUMHIBIK OisiM Oepyaeri MeaarorikajiblK IUArHOCTUKA MOHIH MEHTepy
OapbIChIH/IA MTEIarOrMKAaNBIK IUarHOCTHKA JKYPri3yai Oineni.

1. IlpepexBusut: Gusnueckass XuMus

Apsinosa K.I11.
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FBUIBIMAAPBIHBIH
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2. [MocrpexBusutsl: [lenarornyeckas mpakTika

3.IIGHB JUCHUIIINHBL: U3YUYCHUE CpaBHeHHﬁ,CXOHCTB n pa3nnqnﬁ neuarornqecxoﬁ JHUArHOCTHKH
B XUMHUYECCKOM 06pa30BaHI/II/I.
4, KpaTKoe COACPIKAHUE! BBeneHue B JUCHUIUIMHY «IIeuaroquecxaﬂ JUAarHoCTuKa B
XUMHUYCCKOM 06pa30BaHI/II/I». Henarornqecxaﬂ JAUarHoCTuka, €€ ILeJib, CYIUIHOCTh U CIJyHKI_II/II/I
CpaBHeHne, CXOACTBO M pa3jiMyue€ IMNe€AarorudyeCcKux HCCHCHOBaHHﬁ n nenarornqecxoﬁ
ﬂHaFHOCTHKH‘PaSHHQHHe ACIICKThI nenaroruqecxoﬁ ﬂHaFHOCTHKH,OﬁHaCTH HpHMeHeHMH.BHﬂH
" ¢Oprl neaarornqecxoﬁ JAUArHOCTUKH, OTallbl IIPOBCACHUS. IIpHMeHeHHe XHUMHYECKOTI 0
06pa3OBaHHﬂ KakK ¢0pMLI neﬂarornqecxoﬁ JUArHoCTUKH B HCCICOOBAHHMHW M OLCHKE €ro
s dexTuBHOCTH

5. KOMI‘[CTCHHI/IﬂI 6yz[y1mzle YUYUTEIIA XUMHUU ITIOHUMAKT IE€AArOruieCKyr0 AUarHoCTuky B
XUMHUYCCKOM OﬁpaSOBaHHH

6. O}KI/IZ[aeMLIf/i pe3yibpTaT: YMEET MNPOBOAUTH IEAArOrM4e€CKyr0 AUArHOCTUKY B IIpoHecce
OCBOCHHS TUCHUINIMHBI IT€aarorudyecKkas 1narHoCTukKa B XUMH4YECKOM 06pa3OBaHI/IH.

1. Prerequisite: Physical chemistry
2. Post-requirements: Pedagogical practice
3. The purpose of the discipline: the study of comparisons, similarities and differences of
pedagogical diagnostics in chemical education.
4. Summary: Introduction to the discipline diagnostics in chemical education. Pedagogical
diagnostics, its purpose, essence and functions. Comparison, similarities and differences of
pedagogical research and pedagogical diagnostics. Different aspects of pedagogical diagnostics,
areas of application. Types and types of pedagogical diagnostics, stages of conducting.
Application of chemical education as a form of pedagogical diagnostics in research and evaluation
of its effectiveness.
5. Competence: future chemistry teachers understand pedagogical diagnostics in chemical
education
6. Expected result: is able to conduct pedagogical diagnostics in the process of mastering the
discipline pedagogical diagnostics in chemical education.
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1. MpepexBu3uTi: GU3NKAIBIK XUMUSL

2. NocrpexBusutrepi: XKacblr xuMusra Kipicre

3. IlouHiH MakcaTsl: XUMHSJIBIK TEXHOJOTHS HEri3ACpiH, XUMHs OHEPKICIOIHIH cajanapblH,
XUMHSUTBIK TEXHOIOTHS TPHHIIUIITEPiH JKOHE KaFAalbIH, 3aH/bIIBIKTAPIH OKBII YHPEHY.
4.KpIcKama Ma3MyHbI: XHUMMSUIBIK TEXHOJIOTHS IOHI MEH Ma3MyHbIHA Kipicre. XHMMSIIBIK
TEXHOJIOTMSI MIOHIHIH HEri3ri Tapayiapbl. XUMHUSIIBIK OHEPKCACINTIH IMIMKI3aTTapblHA CHIIATTaMa.
XUMUSAIBIK OHEPKACINTIH SHEPreTUKAchiHa moNy. XHMMSUIBIK TEXHONOTHMSHBIH  (pu3uKa-
XUMHSJIBIK ~ HETI3AEPIHBIH ~ MaHBI3JbUIBIFBL.  XUMHUS ~ OHEPKACIOiHIeri  KaTauM3[iH  MoHI.
OHepkacinTepie XUMHUS TEXHOJOTUSIIBIK yaepicrepai xobanay typiepi. ['mapaBaMkaHbIH HETi3ri
3aHJapblHa CHMATTaMa. OHEpPKAcinTeri TI'MAPOMEXaHUKANbIK YAEPICTepIiH MaHbI3bl. XUMHS
OHEPKACiOiHAe Ke3/eCeTiH Herisri Kypay-kaOablKrap. XUMHsS ©HEpPKACiOiH YHBIMIACTBIPYIbIH
MaHbI3bI.

5.Kysipertiniri: XuMHUSIIBIK TEXHOJIOTHUS caslackl OOMbIHIIA anFaH OimiMAI paKTUKala KOJIAaHyAbl
TYCiHezi.

6. Kyrinerin HoTHKe: XUMHSAJIBIK TEXHOJIOTHS HETi3/1epiH, IPUHIMIITEPIH KIHE TEXHOJIOTUSIIBIK
MPOLIECTEPAIH 3aHABLIBIKTAPBIH Olnesi.

1. IIpepekBu3UT: Gu3ndecKas XUMUSL

2. IToCTPeKBU3UTHI: BBEICHHE B 3C/ICHYIO0 XUMHIO

3. Ilens AMCHMIUIMHBL: H3y4EHHE OCHOBBI XHMHYECKOH TEXHOJIOTHH, OTPACICH XHMHYECKOil
MIPOMBIIIICHHOCTH, IPUHIIUIIOB U YCIOBHIl XHMUYECKOH TEXHOIOTHH H 3aKOHOB.

4 Kpatkoe coaepxkaHue: BBeneHwe B NpeaMeT M COACPKAHHE XMMHYECKOH TEXHOJOTHH.
OCHOBHBIC ~ pa3fieibl AUCHMIUIMHBL ~XHUMHYECKas TEXHOIOTHs. XapaKTEePUCTHKA  CBIPbS
XUMHYECKOil mpoMbInuieHHOCTH. O030p SHEPreTHKH XHMHYECKOH MPOMBIIUICHHOCTH. 3HAYCHHE
(U3UKO-XUMHUYECKHX OCHOB XHMHYECKOi TexHoiornu. CyIIHOCTh KaTaum3a B XHMHUYECKOI
[IPOMBINIICHHOCTH. BH/IbI IPOEKTHPOBAHHS XHUMUYCCKUX TEXHOJIOTHYECKHX IIPOIIECCOB B
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Crystal chemistry

ITPOMBINIIIEHHOCTH. XapaKTepI/ICTI/IKa OCHOBHBIX 3aKOHOB TUAPABIIMKH. 3HaueHne
TUAPOMEXaHUYECCKUX IMPOLECCOB B IPOMBIINIJIEHHOCTH. OCHOBHBIE Cpe€acTBa, BCTPpEYAKOIIUECST B
XUMHYECK O IIPOMBIIIJICHHOCTH. 3HaueHune Oopranusanuu XUMHYECKOM IIPOMBIIIJIEHHOCTH .
S.KOMHSTSHHHHZ IIOHUMAET MNPUMEHCHUE Ha MNPAKTUKE IIOJYUYCHHBIX 3HAHUH B oGnacm
XUMHYECKOH TEXHOJIOTHH.

6.0X<HZ[aeMI;II>’I pe3yibTaT: 3HAEeT OCHOBBI, TMIPUHIUIIBI XUMHYECKOH TEXHOJIOTHH u
3aKOHOMEPHOCTHU TEXHOJIOI'MYECKUX ITPOLECCOB.

1. Precondition: physical chemistry

2. Post-requirements: an introduction to green chemistry

3. The purpose of the discipline: to study the basics of chemical technology, branches of the
chemical industry, principles and conditions of chemical technology and laws.

4. Summary: Introduction to the subject and content of Chemical Technology. The main sections
of the discipline Chemical Technology. Characteristics of raw materials of chemical production.
Review of energy of the chemical industry. The importance of physical and chemical foundations
of Chemical Technology. The essence of Kata Liz in the chemical industry. Types of design of
chemical and technological processes in industries. Criteria equations. The nature of the Basic
Laws of hydraulics. The importance of hydromechanical processes in industry. The main
equipment found in the chemical art profession. Fundamentals of the organization of the chemical
industry.

5. Competence: understands the practical application of the acquired knowledge in the field of
chemical technology.

6. Expected result: knows the basics, principles of chemical technology and laws of technological
processes.

1. IIpepexBu3uti: GUNKATIBIK XUMHS

2. IMoctpexBu3uTTepi: XKackln Xxumusira Kipicre

3. IloHHiH MakcaThl: KpHuCTanablH aToM KYpPbUIBICEI MEH OHBIH (PH3MKA-XUMUSIIBIK KaCHETTEPiHIH
apachIH/IaFbl OallIaHBICTBI KApaCTHIPY.

4. Kpickama MasmyHbl: Kpucramioxumust noHiHe kipicrne. KpHCTaIIIOXMMHSHBIH —KbICKallla
tapuxbl. [IoHHIH HEri3ri MakcaTTapbl, MiHIETTEpl JKoHE TYCiHirl. KpuctamioMopdoaorus yrbiMbl.
Kpucranasik topmapasiy Typiuepi. Kpucrampap arompapblHAarbl XUMHUSUIBIK OailyIaHbICTapbIH
Typsepi. MuHepanorus Typaibl kaimsl TyciHik. Kaszakcran PecryGmukachlHBIH MHHEpaiaapbl
MEH JKBIHBICTAphl aTayJapbIHBIH IIBIFY Teri. MuHepaagapablH KpHCTAaTIOXUMUSIIBIK SKIKTEIyi.
MuHepanapablH OHepKACINTIK XKikTeryi. MUHepanaapabiH ONTHKAIbBIK, MEXaHUKAIIBIK J)KOHE 03¢
e Kacuerrepi. MuHepamasl Ty3Uly NpoLeciHIeri KpUCTaIabiH peii. MarepuannapabiH jKaHa
Typaiepi. OJapIblH KYPBUIBICHIHBIH €peKIIenikTepi. TeopHsuIblK KPHCTAJUIOXUMHSHBIH HErisri
KaTer OpHsIaphl KOHE ONap/IbIH apAChIHAAFbI KATHIHACTAP.

5. Kysiperriniri:MaMaH JaHABIPbUIFAH MOHAEP/I MEHIEpY YIIIH KPUCTAIIOXUMUS MSHIHEH alFaH
Oimimai Tycineni.

6. Kyrinerin HoTike: KprucTammoxumust MoHIH MEHrepy OapbIChIHIa HETi3Ti TEOPHIHBI Oiei.

1. IIpepexBusut: dusndeckas XUMUL

2. IloctpexBU3UTHI: BBEneHNE B 3€ICHYI0 XUMHIO

3. Lens auctummuesl: PaccMOTpeTh B3aUMOCBSI3b MEXKIY aTOMHBIM CTPOCHHEM KPHUCTAJlIa M €ro
(U3UKO-XUMUYECKIMH CBOHCTBAMH.

4 Kpatkoe conmepxaHue: Bmenmenune B aucuumumHy Kpucramnoxumusi. Kpatkas wucropust
kpuctamnoxumud.  OCHOBHBIE — LeNH, 3aJadyd M MOHATHE JUCHUIUIMHBL  [loHATHE
kpuctamioMopdororau. Buasl kpucTammyeckux pemerok. THIIBI XUMUYECKHX CBSA3€l B aTOMax
kpuctamios. Obmiee MOHATHE 0 MUHepaJlorHu. IIpoucxoxkaeHne Ha3BaHUH MHHEPATIOB U IOPOX
Pecmyomuku Kasaxcran. Kpucrammoxumudeckas Knaccu(HKamus MHHepasoB. IIpoMbliuienHas
KIaccH(uKanys MuHepanaoB. ONTHYECKHEe, MEXaHHUECKHe W WHBIE CBOWCTBA MHHepaioB. Pomb
KpHUCTaJIa B Ipolecce MHHEpaIbHOro oOpa3oBanus. HoBble BuIbl MaTepruanoB. OcoOeHHOCTH HX
crpoeHusi. OCHOBHBIE KATETOPHHU TEOPETUUECKOH KPUCTAIIOXHMHIHU U OTHOLICHUS MEXIY HHMH.
6.0xumaeMslil pe3ynbTaT: 3HaeT OCHOBHBIC TEOPHH B IPOIIECCE OCBOCHHS JUCIUIIINHBI
«Kpucrammoxumus».

1. Precondition: Physical chemistry

2. Post-requirements: An Introduction to Green Chemistry
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3. The purpose of the discipline: To consider the relationship between the atomic structure of a
crystal and its physico-chemical properties.

4. Summary: Introduction to the discipline of Crystal Chemistry. A brief history of crystal
chemistry. The main goals, objectives and the concept of discipline. The concept of
crystallomorphology. Types of crystal lattices. Types of chemical bonds in crystal atoms. The
general concept of mineralogy. The origin of the names of minerals and rocks of the Republic of
Kazakhstan. Crystal-chemical classification of minerals. Industrial classification of minerals.
Optical, mechanical and other properties of minerals. The role of the crystal in the process of
mineral formation. New types of materials. Features of their structure. The main categories of
theoretical crystal chemistry and the relations between them.

5. Competence: understands the acquired knowledge in the discipline of crystal chemistry for the
development of specialized disciplines.

6. Expected result: Knows the basic theories in the process of mastering the discipline "Crystal
Chemistry".

o Z

Bell
TK/
305
KB/
PD OC

KBB

4304/
MSO
4304/
ISE
4304

XanbIKapaibIk 6inim
Gepy xyitenepi/
MeskIyHapoaHbIe
CHCTEMBI
obpazoBanus/ The
international system
of education

eMTHUXaH/
9K3aMeH/
exam

Tecr

1. IpepexBu3nTi: XUMHSHBI OKBITY dficTeMeci

2. IloctpexBu3uTTepi: OHAIPiCTIK-TIEAarOruKajIbIK HEMECe TUILIOM ajlbl IPaKTHKa

3. IlonniH MakcaTsl: boramak XuMus IOHIHIH MyFaliMiHe XaJbIK apajblK Oi1im Oepy xkylenepin
TYCIHAipiI, MEHrepTy.

4. Kpickama Ma3MyHbI: XaJblKapalislK 0iJliM Oepy xyiienepine moiy. BoJoH JekiapanuschblHbIH
6imim Oepy yaepicinaeri MaHbI3bl. BiniM OGepy camachlH aHBIKTayfa >KYpPri3iieTiH XalbIKapaiblK
3epTTeyJepiH  epeKIIeiri. BiniM OGepy camacelH Oaramay JKeHiHJer XaJIbIKapabIK
CaIIBICTBIPMAIIBl  3ePTTEYJIep/i KYprizeTin yHbpIMIapablH 3epTreyiepiHe cumartama. OKy
KETICTIKTEpiH OaFanay JKOHIiHJeri XaJblKapaiblK KaybIMIACTBIKTBIH, 9KOHOMMUKAJIBIK
BIHTHIMAKTACTBIK XKOHE JaMy YHBIMBIHBIH MaHBI3AbI 3epTreyiepiniy MoHi. JKammsl 6inim Gepy
carnachbIH aHbIKTaﬁTbIH XaJIbIKApaAJIbIK CaJIbICThIPMAJIbI 3epTTeynep11iH, MaHBbI3BbI..

5. Kysiperriniri: XansiKapaislk 6iimM Oepy skyienepiHiHiH THIMICIH XUMUSHBI OKBITY YAepiciHae
KOJIZIaHa ajajibl

6. Kyrinerin Hotwxke: Xanblkapanslk OimiM Oepy okyiienepiH emiMisjeri XUMHSHBI OKbBITY
YZepiciHzie KongaHa bl

1. IIpepexBu3uTHI: METOAMKA MEPIOAABAHUA XUMUH

2. MocrpexBusuThl: I1pon3BoACTBEHHO-IIEAarorHyecKas MM IPEAAUIIOMHAs TPAKTHKA

3. Henp pucuumianHbl: OOBSCHATh M OCBaMBATh CHCTEMbl HApOJHOro 00pa3oBaHUS OyayleMy
YUHUTENIO XUMUH.

4. Kparkoe coxpepxanue: OO030p MEKAYHAPOIHBIX O0pa30BATENBHBIX CUCTEM. 3HAuCHUE
Bononckoit  nmeknmapauuu B oOpaszoBarenbHOM — mporecce.  Crenupuka  IPOBOIMMBIX
ME@XKHALHOHANBHBIX HCCIIEOBAaHUI B ONpENCICHHM KauecTBa 0Opa3oBaHUs. XapaKTepHUCTHUKA
HCCIIeJOBAaHNI OpraHM3alUi, IPOBOIANINX MEXIYHAPOIHBIE CPAaBHHUTEIbHbIC HCCIECAOBAHUS IO
OLIEHKE KayecTBa 00pa3oBaHMsA. 3HAYCHHE BAXHEHLIMX HCCICIOBAHUI MEXKIAYHAPOIHOM
obuiecTBeHHOCTH, OpraHu3allid YKOHOMHUYECKOrO COTPYAHHYECTBA M PA3BHTHSA IIO OICHKE
y4eOHBIX  MOCTIDKCHHH. 3Ha4eHHE  MEKIYHApONHBIX  CPaBHHTENBHBIX  HCCIEIOBaHUM,
OIPEACIAIOIINX Ka4eCTBO 00111ero 00pa3oBaHusL.

5. Komnerennus: MexnyHapoAHbIE CHCTEMBI 00pa30BaHKs MOTYT HCIIOIB30BATh 3P PEKTHBHOCTD
B TIporecce 00y4eHHUs XHMHU

6. Oxwunaemblii pe3ynbTaT: Mcmonb3yeT MEXAYHApOIHBIE CHCTEMBbI 00pa30oBaHHA B IIPOLECCE
0o0ydeHHs XHMHU B Halleil cTpaHe.

1. Prerequisites: Methods of teaching chemistry

2. Post-requirements: Industrial and pedagogical or pre-graduate practice

3. The purpose of the discipline: Explain and master the system of international education to the
future chemistry teacher.

4. Summary: Review of international education systems. The importance of the Bologna
declaration in the educational process. Specifics of interethnic studies conducted to determine the
quality of Education. Characteristics of the research of organizations conducting international
comparative studies on the assessment of the quality of Education. The essence of the important
research of the international community for the assessment of academic achievements, the
organization for Economic Cooperation and development. The importance of international

Apsinosa K.III.
Hearoruka
Hearoruka

FBUIBIMJIAPBIHBIH
KaHUAATH,
ara OKBITYIIIBI




comparative studies that determine the quality of general education.

5. Competence: Use the effectiveness of international educational systems in the learning process
of chemistry

6. Expected result: International educational systems are used in the process of teaching chemistry
in our country.

Bell KBB | Ka3akcraHHbIH OiniM 1. IlpepexBu3uTi: XUMHSHBI OKBITY dficTeMeci Apsbinosa K111
TK/ J Gepy xyiteci/ 2.ITocTpexkBu3nTTEPi: OHMIPICTIK-NIEAArOrMKAIBIK HEMECE JUIIOM aJIfIbl TPAKTHKA nejaroruka
T 4304 | Cucrema 3. ITonHin MakcaTbl: Bacekere KabineTTi MaMaH JaibIHAAY neJjaroruka
KB/ COK | obpa3oBanus 4. Kpickama Ma3myHbl: Kazakcranuely 6itiM Oepy xyiieci. 21 racelpaarsl 6imiM Oepy cTaHIapTh FBUIBIMJIA PbIHBIH
PDOC | 4304 | Kazaxcrana/ MeH Oarmapsl.MekTenke JeifiHri jxoHe Oacrtaybimr OiniM Gepy »kyieci. bactamkel 3usTKepIik KaHUAATHL,
KES | Kazakhstan's QlIeyeITiH KAJIBIITACYBIHBIH  ajrblmaprrapel. Opra OimiM Oepy ixyieciHmeri >kKaHapThUFaH ara OKBITYILbI
4304 | education system/ Garnapnamanap. TaObICTHI TyJFaHbIH TopOHeneHyi. bimim Gepyneri unrerpanusiap. 12 mbUIabIK
OimiM Oepyre KeuryIiH caHanbl KaxerTidiri. KasakcrauaplK OiliM MEH FBUIBIMHBIH >kahaHIbIK
6ocekere KabiIeTTUIrH apTTHIPYIbIH JKOJIAPBL.
5. Ky3ipeTTifiri: pyxaHu JaMblFaH, TOJbICKAaH LIBFapMallibUl TYJIFa Ky3ipeTiH KaublnTacabl
6. Kyrinerin Hotmxke: Ilemarorukainblk KypaugapAblH OapibIFbIH MEHIEpPreH, TYPakThl ©3iH-e3i
JKETUIAIpYre TaIIbIHFAaH MaMaH KaJbIITacaIbl.
1. IlpepexkBu3uThl: MeToauKa MneprojaBaHus XMMHH
2. IlocrpexBu3utsl: [IpOU3BOACTBEHHO-TIEArOrHYECKAsl WM HPEAIUIIOMHAS IPAKTHKA
3. Lens aucuuniunel: [loaroroBka KOHKYPEHTOCIOCOOHOTO ClIEIHAIHCTA
4. Kpatkoe cozpepxanue: Cucrema oOpasoBanus Kaszaxcrana. OOpa3oBaTeNbHBIH CTaHIapT U
opuenTupsl 21 Beka. CucTeMa [OIIKOIBHOrO M HauyajgbHOro oGpasoBanus. IIpeanockliku
(hopMHpOBaHUS TEPBUYHOTO HHTEIUIEKTYaJIbHOIO mNoTeHuuana. OOHOBJIEHHBIE INPOTrpaMMbl B
cuCTEME cpeiHero oOpa3oBanus. Bocnutanue ycnemHoit tumyHoctd. MHTErpauny B 00pa3oBaHUU.
Oco3HaHHas HEOOXOAMMOCTh Tiepexona Ha 12-metHee ob6paszoBaHue. IlyTm mMOBBIIIEHHS
r700a1bHON KOHKYPEHTOCTTOCOOHOCTH Ka3aXCTAHCKOr0 00pa30BaHMsI U HAYKH.
5. KommeTennus: 1yXoBHO pa3BuTasi, 3peiiast TBOpUEcKas JHYHOCTh
6. Oxunaemslii pesynbrar: QOPMHpPYETCs CHEHMATNCT, BIAJCIOMMNA BCEMH IMEAArorH4eCKUMn
CPEACTBAMHU, CTPEMSIIHICS K TTOCTOSHHOMY CaMOCOBEPUICHCTBOBAHMIO.
1. Prerequisites: Methods of teaching chemistry
2. Post-requirements: Industrial and pedagogical or pre-graduate practice
3. The purpose of the discipline: Training of a competitive specialist
4. Summary: Education system of Kazakhstan. Standards and guidelines of education in the 21st
century. The system of preschool and primary education. Prerequisites for the formation of
primary intellectual potential. Updated programs in the secondary education system. Education of
a successful person. Integration in education. Conscious need to switch to 12-year education.
Ways to increase the global competitiveness of Kazakhstan's education and science.
5. Competence: the competence of a spiritually developed, mature creative person is formed
6. Expected result: A specialist is formed who knows all the pedagogical tools and strives for
constant self-improvement.
M Bell JChK | Xacbur xumusira emMTHXaH/ Kazbama 1 IIpepexBusurti: Anamutukansik xumust (1, 11)., Opranukansik (1). Ao0b136exoBa .M.
7 TK/ 4305/ | xipicme/ 9K3aMeH/ aypI3lIa 2. IToctpexBusuTTepi: XKachll XUMHSIIBIK CHHTE3 XUMUS
30 VZC | Bsenenue B exam 3. IlonHiH MaxcaThl: JKacbul XMMHUS TOHIH OKY OapbIChIHAA XUMHUSUIBIK OHIIpiC OpBIHAApbIHAA FBUIBIMJIA PBIHBIH
KB/ h 3CNICHYI0 XUMHIO/ KOpIIaFaH OPTaHbI KOPFay IbIH KOJIaPbIH MEHTEpY. KaHIWAATHL, aFa
PD OC | 4305/ | Introduction to green 4. Kpickama mMa3MyHsbl: JKacell XuMust OarbITHIHBIH Haiaa OOMybl MEH OHBIH TAapUXBL OJIEMIIK OKBITYIIBI
IGCh | chemistry 9KOJIOTHSIBIK Hpo0JieManap, onappl ety )onaapbl. JKackll XMMuUsi OaFbITBIHBIH JIEMIIK JaMy
4305 TeHACHIMACHL. JKachll XMMHSHBIH TEOPHSACHl MEH IIPAKTHKACBIHBIH TaxipuOenepi. XKackun

XUMUSHBIH aMy OarbITTapbl, oapra cumarTaMa. JKachbll XMMHS MbICaIgapsl. XUMHSIBIK OimiM
Oepyze *achll XUMUS IPUHIUNTEPiH KonpaHy. XKacsur Toxipuodenep MeH ’Kachll CHHTE3

5. Kysiperriniri: bonamak MeKTen OKbITYIIBUIAPEIHA JKaChLI XHMHSHBIH HETi3AepiH Hrepy.

6. Kyrinerin Hotmke: JKacbul XMMUSHBIH HeETi3/epiH Ouleni jKOHE OHBI MPAKTHKaJa KONAaHa
anajpl.

1. lpepexBusuter: Anamatideckas xumust (1, 11), Oprannaeckast xumus (1).

2. IMocTpexBu3NTHI: 3€ITEHBI XUMUUSCKUNA CHHTE3.

3. Lens nucnummael: 3eneHas XUMUsS IPHHIUIEL H POJIb B 3aIIUTE OKpYyKalomeil cpeabl.
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XuMHUATIBIK Kyiienep
MEH D KOJIOTUSJIBIK
Kayinrep
/Xummnueckue
CUCTEMBI U
9KOJIOTMY €CKUI
puck/Chemical
systems and
environmental risk

OCHOBHBIE I0JaX0 bl 3€JICHON XMMHUHU B XMMUYECKOH IIPOMBIIIJIEHHOCTH.

4, KpaTKOG CoACpIKaHUE! Bo3HukHOBEHHE H HUCTOpHUs 3€JIEHOM  XUMHH. FJIOGB.IIBHBIG
OKOJIOTUYECCKHUEC HpOGHCMLI, IIyTH WX PEUICHUS. MI/IpOBLIC TEHACHIUN pPa3BUTHA B 06J'IaCTI/[
3€JICHOM XUMHMH. BKCHepI/IMeHTbI B TCOpUHU U NPAKTUKE 3€JICHON XMMUU. HanpaBneHmI pa3BUTHA
3eJICHOM XUMHH, UX OIHCAHHUC. HpI/IMepBI 3€JICHOM XHUMHMH. HpI/IMeHeHI/Ie TIPUHIIUIIOB 3eJICHOM
XUMHH B XUMHYECCKOM 06pa30BaHI/IH. 3eleHble OKCIIEPUMEHTBI U 3€JICHBII CHHTE3.
5.KOMl‘[eTeHL{I/l9{: BJ‘[aﬂeTB 3HAaHUSIMH B 06nac-m 3CJICHBIX TeXHOHOl‘Hﬁ, YMETb HCHOJB30BaTh
IIPUHIUIIBI B HpaKTH‘leCKOﬁ JCATCIIBHOCTH.

6. O){(I/lﬂaeMbIﬁ pe3ylipTaT: 3HAeT U MOXKET NPUMEHUTh Ha MNPAKTHUKE ITOJIY4YC€HHBIC 3HAHUS B
00J1aCTH 3€JIEHBIX TEXH OJIOTHA.

1. Prerequisites: Analytical chemistry(l, I1), Organic chemistry (1),

2. Post-requirements: Green chemical synthesis.

3. The purpose of the discipline: Green chemistry principles and role in environmental protection.
Basic approaches of green chemistry in the chemical industry.

4. Summary: The origin and history of green chemistry. Global environmental problems, ways to
solve them. Global development trends in the field of green chemistry. Experiments in the theory
and practice of green chemistry. Directions of development of green chemistry, their description.
Examples of green chemistry. Application of the principles of green chemistry in chemical
education. Green experiments and green synthesis.

5. Competence: To have knowledge in the field of green technology, to be able to use the
principles in practice.

6. Expected result: Knows and knows how to apply in practice the knowledge gained in the field
of green technologies.

1. IIpepexBusuti: Opranukansik xumus (11); AranuTikanbik xumusll

2. IlocrpexBusurrepi: OpraHuKajblK CHHTE3

3. TloHHiH MaKcaTsbl: XUMHANBIK JKyHelnep MeH SKOJOIMSsUIBIK KayinTep MoHi OoifbiHIIa
TEOPUSUIBIK OLTIMJII MEHTepin, OHbI IPaKTHKaAa KoJilaHa Olryre yiipeny.

4. KpIckanma Ma3sMyHBI: XUMHSUIBIK XKyHelep xKoHe SKOIOTUsUIbIK KayinTep. XHUMHAIBIK OHIipicTiH
TOMEHJACY KayiNTiNiriHiH cTparerusicbl. XUMHSUIBIK OHAIPICTIH KAYINTINIriH —TeMEHIeTy
JKOJIBIHIAFBl XMMHSJIBIK TOKCUKOJIOTUS Macenesnepi. OpKeHUETTiH TYPaKThl JaMybl. DKOJIOTHSUIBIK
TOyeKeNJep »oHe OJlapAblH Kypamaac Oesmikrepi. KopuiaraH oprara aHTPONOreHAIK acep.
DKOJOTUSUIBIK  TAyeKeJIiH (hakTopiapel, alMakTapbl, Typiepi KoHE JAeHreusepi. XUMHUIIBIK
3aTTap/bIH KAayiNTLIIK CBIHBIITApHL. Y JIbl 3aTTApPABIH a[jaM aF3acbhlHA CHY XKOJIAPHL.

5. Kysiperriniri: bonamak xummus moHI MyFamiMzaepi XMMMSUIBIK JKyHeldep MEH JKOJIOTHSIIBIK
KayinTepai 6ineni.

6. Kytinerin HoTIOKe: XHUMHSIIBIK JKYHEIep MCH 9KOIOTHSUIBIK KayilTepAi MEHIepei.

1. IIpepexBusutsl: Oprannyeckas xumusi(1l); Anamuruueckas xumus 11/

2. [TocrpekBu3uThl: OpraHUuecKuil CHHTE3

3. Hens aucrmmumasl: OBIafeTh TEOPETUUECKHMH 3HAHHAMU II0 AUCHUIUIMHE "XMMHYECKHE
CHCTEMBI 1 9KOJIOTUYECKHE PHCKH" M HAyINTHCS IIPUMECHATH HX Ha IPAKTHKE.

4. Kpatkoe cozmeprkanne: XUMHUUECKHE CHCTEMBI M OKoJIornueckue pucku. CTpaTernu omacHOCTU
CHIDKCHHS XHUMHYECKOTO IpPOU3BOIACTBA. IIpoOieMbl XHMHYECKOH TOKCHKONOTMH Ha IIyTH
CHIDKCHHS OINACHOCTH XHMHYECKOIO IPOM3BOACTBA. YCTOWYMBOE pPa3BUTHE IMBHIN3ALNUH.
OKOIIOTHYECKHE PUCKH M HX COCTABIAIOMINE. AHTPOIOIGHHOE BO3ICHCTBHE HAa OKDYXKAIOLIYIO
cpeny. DakTopbl, 30HBL, BHIOBI M YPOBEHH OJKOIOIMYECKOro pHcka. Kiaccel omacHOCTH
XUMUYECKHX BemecTB. I1yTH monafanus TOKCHYHBIX BEIIECTB B OPraHU3M YeJIOBEKa.

5. Kommerenmus: Bynymme ydauTens XUMHH 3HAIOT XHMHUYECKHE CHCTEMBI H DKOJOTHYECKHE
PHUCKH.

6. OxuIaeMblil pe3ynbTar:

1. Prerequisites: Organic chemistry (I1); Analytical chemistry I1

2. Post-requirements: Organic synthesis

3. The purpose of the discipline: Acquire theoretical knowledge on the subject of chemical
systems and environmental hazards and learn how to apply it in practice.

4. Summary: Chemical environmental risks and systems. Strategies for the danger of reducing
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chemical production. Problems of chemical toxicology on the way to reduce the danger of
chemical production. Sustainable development of civilization. Environmental risks and their
components. Anthropogenic impact on the environment. Factors, zones, types and levels of
environmental risk. Hazard classes of chemicals. Ways of getting toxic substances into the human
body. The purpose and objectives of the discipline. Problems and principles of organic synthesis.
The main development of the process of organic synthesis. Conducting an experiment, preparing
planning. The quality of the solvents and reagents used, standard equipment. Methods of
maintaining a laboratory journal. Methods of purification and isolation for the use of organic
substances. Organic compounds, including hydrocarbons and their derivatives. Their
nomenclature. Characteristics of oxygen in organic compounds.

5. Competence: Future chemistry teachers are aware of chemical systems and environmental risks.
6. Expected result: Master chemical systems and environmental hazards.
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Kachll XUMUSITBIK,
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Green chemical
synthesis
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1. IpepexBusuTi: Oprannkaisik xumus (11); Ananutukansik xumusll.

2. IlocrpexBu3uTTepi: OHAIPICTIK TEXHOIOTHSIBIK TPAKTUKA

3. ITonnix Makcatsl: JKachbll XUMHSUIBIK CHHTE3 IIOHIHIH MiHJET MaKcaTTapblH, 3epTTey o/iCTepiH
MEHTepy.

4. Kpickama Ma3MyHbI: «OKachll XMMMSUIBIK CHHTe3» INoHIiHe Kipicre. Kasipri kesgeri sxachul
XUMHSIJIBIK CHHTE3/IH JIaMybl. OHEPKACINTIK OHIIPICKE «OKACBIT XUMHUSUIBIK» TEXHOJIOTHSIIAPIbI
eHri3y 6apLICLI. YKacour XUMUAJIBIK pe€aKknusJIapAblH XYPY 3aHAbBUIBIKTAPHI. YKacpbut XUMUsaa
KOJIaHBITIAThIH 0acTanKbl MaTepHanaap, peareHTrep, epitkimrep. XKachll XMMHSIIBIK PEaKIHAHbI
KYPri3y/liH KaFfaiiapelH TaHAayabl yHbIMAACTBIpY. BipTekTi *oHe opTeKTi KaTamu3aTopliap,
(hazaibIK TackIManiay KaTajau3aTopiapbl, OMOKaTaIM3aTOPIapFa MIoy.

5. Kysiperriniri: Bonmamak XuMus NoHI MyFamimMIepi Kachll XUMHMSUIBIK — CHHTE3 IOHIHJE
KOJIIAHBIIATBIH 3ePTTEYJIEP/iH dicTepiH TyciHe

6. Kyrinerin HoTike: JKachll XHUMHMSUIBIK CHHTE3 TOHIHAE KOJJIAHBUIATBIH 3€pPTTEYIEPIAiH
onicrepiu Oineni.

1. IIpepexBusutsl: Oprannueckas xumusi(Il); Anamuruueckas xumus I1.

2. IMocrpexBu3uThl: [Ipon3BOICTBEHHAS TEXHOIOIHYECKAs IPAKTHKA

3. LlCJ'lb JUCHHMIIJIMHBI: OBJIAACHUC 3aJja4yaMyd  JUCIUIIIMHBI 3€JIEHbI XUMHUYECKHI CHUHTE3,
MCTOJIaMH HUCCJICIOBAHUA.

4. Kpatkoe conepxaHue: BeeneHue B aucuuiuiiHy "3eneHblil xumuyeckuil cunre3". PasButne
3€JIEHOr0 XMMHUYECKOro CHHTE3a B HacTosliee BpeMs. X0/ BHEAPEHHS "3€JIEHbIX XUMHYECKHX"
TEXHOJIOTUH B TIPOMBILIUICHHOE  MPOMU3BOJACTBO. 33KOHOMepHOCTI/I TIPOTCKAaHUA  3CJICHBIX
XUMHYECKUX peakiuil. McxoaHble marepuanbl, pearcHTbl, PACTBOPHTEIM, HCIOJIb3yEMbIC B
3eieHoil XxuMuu. OpraHu3anusi BbIOOpa YCJIOBHH NPOBEACHHS 3€JICHOH XUMHYECKOM peaKluu.
O030p TOMOIEHHBIX M TETEPOreHHbIX KaTaJM3aTOPOB, KaTauM3aTOpbl (a30BOro IepeHoca,
OMOKaTAIN3ATOPBL.

5. Komnerennus: Oyaynme y4uTenst XUMUMA TOHUMAKOT METO/Ibl UCCIIEIOBAaHUMN, UCIIOIb3YEMBIX B
JHMCLMIUIMHE 3€JEHbI XUMUYECKUH CHHTE3

6. Oxxuaemblil pe3ybTaT: 3HAeT METO/IBbI HCCIIE0BAHUM, UCIIONIb3YEMbIX B TUCIUIUIMHE 3€JICHBIN
XMMHYECKUH CHHTE3.

1. Prerequisites: Organic chemistry (I1); Analytical chemistry I1.

2. Post-prerequisites: Production and technological practice

3. The purpose of the discipline: mastering the tasks of the discipline green chemical synthesis,
research methods.

4. Summary: Introduction to the discipline "green chemical synthesis". The development of green
chemical synthesis at the present time. The progress of the introduction of "green chemical”
technologies in industrial production. Regularities of the course of green chemical reactions. Raw
materials, reagents, solvents used in green chemistry. Organization of the selection of conditions
for conducting a green chemical reaction. Overview of homogeneous and heterogeneous catalysts,
phase transfer catalysts, biocatalysts.

5. Competence: future chemistry teachers understand the research methods used in the discipline
of green chemical synthesis

6. Expected result: knows the research methods used in the discipline of green chemical synthesis.
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Organic synthesis

1. ITpepekBu3uti: Opranukansik xumus (II); AHanuTHkanbik Xumusll,

2. INoctpexsusutrepi: [enarorukansix ic-roxipnée

3.ITonHiH MakcaTsl: OpraHuKasbIK 3aTTap/bl 6eyAiH Heri3ri dAicTepi kaHe OHAA KONAAHBLIATBIH
Kypan »kab/bIKTap bl MEHIEpY.

4. Kpickama masmyHsl: [ToHHIH Makcatsl, MiHAeTTepi. OpraHuKaibik CHHTE3AIH Maceenepi MeH
npuHumMnTepi. OpraHuKabIK CHHTE3 JKYPrisy YPAICiHIH Herisri namybl. DKCNEPHMEHT JYPprisy,
skocnapnay fadeinaay. KonnaHemaTelH epiTKilUTep MeH peareHTTEpiH canachl, CTaHAapTThi
»kababIK. 3epTXaHABIK XKYPHAILAB! XKYPrisy aaicTemeci. OpraHukanbiK 3aTTap/bl naiiianaHy yuid
Ta3apTy JKaHe OKiaynay aficrepi. OpraHMKaIbiK KOCBUIBICTAP/ABIH, OHBIH iliHAE KOMIPCYTeKTep
MEH OnapiblH TybIHAbUIaphl. OnapabiH HOMEHKIATypacsl. OpraHMKalblK KOCBUIBICTApAAFh!
OTTEriHiH CHIATTaMacsl

5. Kysiperriniri: Bonamak MeKTen XWMMsA TMOHi MyFaniMJepiHe OpraHMKaiblK CHHTE3 MIHIH
MEHrepy.

6. Kyrinerin uomwke:  OpraHuKanblk CHHTE3 TMOHIH MeHrepy OapbiChIHAA TEOPHAIBIK
MaTepHanaap/bl JKoHe NPaKTHKAIbIK TaXKipubenepai syprisyaiH saicreMeciu Gineni.

1. Ilpepexsusutel: Oprannyeckas xumuA(ll); AHanutuyeckas xumus II. OpraHuyeckas XMMH.

2. IoctpekBu3uTsl: [Tenaroruyeckas npakTuka.

3. Uens aucumniunbl: OcBouTh OCHOBHBIE MONOKEHHS U METO/BI CHHTE3a OPraHHYEeCKHX
BELIECTB.

4. Kpatkoe conepxkanue: Llens, 3anaun aucumnuntsl. [Ipo6nemMbl ¥ NPUHLMNEI OPraHHYECKOro
cunTe3a. OCHOBHOE pa3BUTHE TNpoLeEcca NPOBEJEHHS OPraHMYeckoro CHHTe3a. IIpoBenenue
9KCMEPUMEHTa, MOArOTOBKA IIAHHPOBaHMA. KauyecTBO NpPUMEHAEMBIX pacTBOPHTENEH M
peareHToB, CTaHaapTHOe obopynoBaHue. MeTonuka BeAeHHs 1abopaTopHOro XKypHana. Merozsl
OYHMCTKH M M30JIALIMH JUIA HCTO/B30BAHUs OpraHNYeCKHX BewecTs. OpraHu4ecKHX COeAHHEHHH, B
TOM YHCJIE YITIEBOJIOPOJIOB H UX MPOH3BOAHBIX. X HOMEHK/IaTypa. XapakTepucTHKa KHCIOpoaa B
OPraHUYeCKUX COEMHEHUAX

5. Komnerenuus: IIpuMeHseT Ha npakTike MpHOGPETEHHbIE HABBIKH H YMEHUS.

6. OokumaeMblii  pe3ynbTaT: 3HaeT TEOPETHHECKMH MaTephan M METOAMKY MpPOBEACHHA
NPaKTUYECKHUX IKCTIEPHMEHTOB B NPOLIECCE OCBOCHHMS AMCLIMIIMHBI OPraHHYeCKHii CHHTE3.

1. Prerequisites: Organic chemistry (II); Analytical chemistry II.

2. Post-prerequisites: Pedagogical practice.

3. The purpose of the discipline: To master the main provisions and methods of synthesis of
organic substances.

4. Summary: The purpose and objectives of the discipline. Problems and principles of organic
synthesis. The main development of the process of organic synthesis. Conducting an experiment,
preparing planning. The quality of the solvents and reagents used, standard equipment. Methods of
maintaining a laboratory journal. Methods of purification and isolation for the use of organic
substances. Organic compounds, including hydrocarbons and their derivatives. Their
nomenclature. Characteristics of oxygen in organic compounds.

5. Competence: Applies acquired skills and abilities in practice.

6. Expected result: In the course of mastering the discipline of organic synthesis, he knows
theoretical materials and methods of conducting practical experiments.

A6bi36ekoBa .M.
XUMHS
FBUTBIMAPbIHBIH
KaHAM/aThl, ara
OKBITYLIBI

Binim Gepy Garnapnamanapsi GeniMiHiH Gaciubichi

«KapaTsibICTaHy» HHCTHTYTBIHBIH AMPEKTOPbI

«Buonorus, reorpadus xoHe XMMHA» KadeapackiHbIH MEHrepyici

Og%)/ Kb

C.VY Kocanos

I".B.TokraraHOBa




