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1. 7Korapbl OKy OPHbI KOMIIOHEHTI

TpaexkTopust Nel* «Xumus sxone Guomnorus noHiHiH MyFatimi / Yaurens xumun u 6uonorun / Chemistry and Biology teacher»

Tpaextopus Ne2*«Xumuk-seprreymi/ Xumuk-uccaenosarens/ Chemist researcher »
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M BI1 OFD OKybLIapaABIH 3 1 eMTUXaH/ »Kazbala- 1.IIpepexBusuTi: bronorus (MekTen Kypcol) Ep6onaTtos HH.,
3 KK/ 1201 (U3HOJIOTHSIIBIK JK3aMeH/ aybI3lIa 2.ITocrpekBu3uTi. ©3iH-631 TaHy (MEKTEN KypChl) KAPAThUIBICTAHY
B / namybl/Pu3nonorus exam 3.IToHHIH MaKcaTbl. AJlaM ar3achIHBIH JaMybl MEH ©CYIHIH HETi3T1 3aHAbUIBIKTAPbIH, )KEKE JaMyAbIH | MArucrpi, ara OKbITYIIIbI
Yl y y P Y, TP y
BK/ FRS pa3BUTHA OpTYpIli KE3eHAEpiH/Ie MYLIEIep MEH aIlapaTTapAblH KbI3MET €Ty epeKIIEIIKTEepiH MEHTepy.
BD h mKosnbHUKOB/ School 4.Kpickama Ma3myHbl. OKyIIblIap arF3ackiHbIH ocyi MeH aamybl. JKac xesenainmiri. JKeke namybig
HSC 1201 Development OpPTYPJi Ke3eHJepiHaeri Mymlenep >KyHeCiHiH IKYMbIC icTey epekiuemikrepi. Jlambinm jKaTKaH
/ Physiology MYILIeTep MEH JKYHelepaiH e3apa opekeTTecyi Typajsl Kasipri 3amanrbl uaesuiap. OKyLIIbLIapabiH
SDP OpTYpIi IeHE XKYHeNepiHiH KyMbIC iCTEYiHIH (PU3MOTOTHSIIBIK epeKLIeIIKTepi
h 5.Kysiperriniri. OKymsuiapaslH AaMybl MEH OCYiHIH HErisri 3aHIBUIBIKTapbIH, XKEKe JaMyIbIH
1201 OpTYpii KE3EHJEpiHAEe MYILIeNIep MEH OKYHelnepAiH KbI3MET €Ty epEKLICNIKTepiH MIreprex.

Ilenarorukanslk KbI3METTE OKYLIBLIAPAbIH (U3UKAJBIK JaMy KaOUICTTUINiH aHbBIKTay SAiCTEepiH
JKOHE anFaH OlIIMIEpiH OKBITY MEH TopOuere KOJIIaHaIbl.

6.Kyrinerin Hotwke. TynranblH QYHKIMOHAIBBIK CAyaThUIBIFBIH KAMTAMAChI3 €TETIH TYHiHI
KY3BIPETTUIIKTI KaJIbINTACThIPAThIHAAI Oarasaii/ibl )KoHE ©31H-031 Oaraay MEXaHU3MiH aHBIKTalIbl;
OKyHIBIIAPABIH OKY JKETICTIKTEPiH MOHUTOPUHIUICY IiH TaJalTapbIH aHBIKTAANIbI.
1.ITpepexkBu3uThl: bruosnorus (MKOJIBHBIA KypcC)

2. IocrpexBu3uThI: 30070115 (0€3M03BOHOYHBIC U IO3BOHOYHBIE)

3.1ens amuctumumHbl: OBIaZeHHE OCHOBHBIMH 3aKOHOMEPHOCTSMH POCTa M Pa3sBHTHA
YEIOBEYECKOr0 OpraHu3Ma, 0COOEHHOCTSIMH (YHKIMOHHPOBAHHUA CHCTEM OPraHOB M allapaToB Ha
Pa3HBIX dTaNaX UHIUBUIYaTbHOTO Pa3BUTHS.

4 Kpatkoe cozmepxkanue: PocT u pasBuTHE OpraHm3Ma yyaliuxcs. Bo3pacTHas Iepuogu3aiiusi.
Crenuduka QyHKIHOHHPOBAHHUSA CHCTEM OPTraHOB Ha PAa3HBIX TAalaxX HHIWBHIYAIbHOTO PA3BHTHSA.
CoBpeMeHHbIE ~ IPEICTABICHHS O B3aUMOJCHCTBHU pAa3BUBAIOIIUXCS OPTaHOB U CHCTEM.
dusnonorndeckne 0cod6eHHOCTH GYHKIHOHNPOBAHHS PA3IMYHBIX CHCTEM OPraHU3Ma yJaIlHXCcs
5.Komnerennuu: Brameer OCHOBHBIMH 3aKOHOMEPHOCTSIMH POCTa M Pa3BUTHA UYEIOBEUECKOIO
OpraHu3Ma, OCOOGHHOCTSAMH (YHKIHOHHPOBAHHS OPraHOB M CHCTEM Ha pasHBIX OJTamax
WHIUBUIYalbHOTO pa3BHTHA. lMcmomp3yeT MeTomsl ompeieneHHs (H3HIECKOro pa3BUTHA B
MeJarOrHIecKoil JeATeNbHOCTH, HPHUMEHSeT MOMyYeHHbIe 3HAHUS B OOYYCHHH M BOCIHHTAHHH
MIKOJTEHUKOB.




6.0)I<I/IllaeMI)Ie PpeE3YIbTATHL: (DopMMpyeT KIIFOYCBBIC KOMIICTCHIIUH, 06CCHG‘{MBB.}OI]_IPI€
beHKI_II/IOHaJII)HyIO TPaMOTHOCTDb JIMYHOCTH U MEXaHNU3M CaMOOLECHKH.

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 (MEKTeIN Kypchl)

2.ITocTpekBU3NTI: DIEMEHTTEP XUMHACHI, AHATUTHKAJIBIK XUMHs1, OpraHuKaNbIK XUMUS],

3.IlonHiH MakcaThl: befopraHuKaIbIK XUMUSHBIH TEOPUSIBIK HETI3AEpiH MEHrepy.

4 Kpickama Ma3MyHbl: beiffopraHukanbslK XMMHSHBIH TEOPHSUIBIK Heri3aepi moHiHe Kipicme. [ToHHIK
MaKcaThl MEH MiHJeTTepi. ATOM-MOJEKYNa TEOPUsChl. XUMHSIBIK 3JIE€MEHTTEPAIH MEPUOIATHIK
KyHeci KoHE aTOMIAPJBIH 3NEKTPOHMBIK KYpPBUIBICHL. XHMMUSHBIH HEri3ri 3aHaapbl. XUMHSIBIK
Gaiinanpic. XUMUSIIBIK PEAKUUs KYPYiHIH KalIbl 3aHIBUIBIKTaphl. EpiTiHginep. DnekTpoanTTiK
Juccoruanus. aekTponus. ToTeIFy-TOTBIKCBI3AaHY yaepici. Kemen i KochlIbIcTapbIiH, KYPUTBICH,
XUMUSUIBIK ~ KacueTTepi. XHUMHAJBIK CaHABIK €cenTepli mbiFapy. IIpakTHkaza KonjaHybL
5Kysiperriniri:  bomamak MekTen XHMHsA-OMONIOTHs IIoHI MyFraniMaepiHe OeflopraHuKambIK
XMMHSHBIH TEOPHSIIBIK HETi3/1ePiH KAMTHTBIH TEOPHSUIBIK O11iMJ1i OKBII YHPEHY.

6.KyTinerin HoTmke: beiffopraHuKanblK XMMHSHBIH TCOPHSUIBIK HETi3/1epi MoHI GOWBIHIIA XHMHSITBIK
aJIFalIKbl YFBIMIAPbI JKOHE 3aHAapAbl MEHrepei.

1.ITpepexkBu3uThl: XUMHs (IIKOJIBHBIA KypC)

2. IloctpexBu3uTsl: AHanUTHYECKAs! XuMusi, OpraHudecKasi XUMHUs, XHMHS 2J1€MEHTOB

3. Lens aucnunnuasl: OCBOeHNE TEOPETUUECKHX OCHOB HEOPraHUIECKOH XUMHUH.

4.Kpatkoe comepxkanue: Beenue B IUCHUIIIMHY TEOPETUUECKHE OCHOBBI HEOPTAHUUECKOH XUMHH.
Iens ® 3amaud OMCHMIUIMHBL. ATOMHO-MOJEKYJIsApHas Teopus. Ilepmommdeckas cucTema
XUMUYECKHX JJIEMEHTOB U JIeKTPOHHOE CTpoeHHe aToMOB. OCHOBHBIEC 3aKOHBI XUMHUH. XUMHYECKas
cBsA3b. OOIIMe 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKOH peakiuu. PacTBOpEL. DIeKTpOIM THIECKast
Jauccoruanus. DaeKTposn3. OKHCIHTEIbHO-BOCCTAHOBUTEIbHBIN mporecc. CTpoeHne, XHMHIECKHE
CBOMCTBA KOMIIJIEKCHBIX COEMHEHUH. Pelenne XMMHYECKUX KOIMYECTBEHHBIX 3a1a4. IIpumenenune
Ha IPaKTUKE.

5.Komnerenuun: M3yueHne TeOpeTHYECKUX OCHOB HEOPraHMYECKONH XUMHHU UL OyIyIIUX YYUTENeH
XUMUH.

6.0xumaeMple pe3yibTaThl: 3HACT HMEPBUYHBIX XMMHYECKUX MOHATHH M 3aKOHOB IO JHCIMIUIMHE
TEOPETUYECKIE OCHOBBI HEOPTAaHUIECKOH XMMHU.

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

Tananosa A.C.- T.F.K.,
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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.

6.Expectedresults:Knowledge of primary chemical concepts and laws on discipline theoretical
foundations of inorganic chemistry.

M BIT Zool | 3ooxorus eMTHXaH/ xkazbara- 1 IlpepexBusuTi: Buonorus (MekTen Kypcsl) Ep6onaros HH.,
3 KK/ 203/ | (oMBIpTKACHI3OAp 9K3aMeH/ aybI3lIa 2.ITocTpekBu3uTi: AjaM aHATOMUSCHI. KAPATBUIBICTAHY
B Z001 | oHe OMbIpTKasap)/ exam 3.I1oHHIH MaKcaTsl:. Marucrpi, ara OKbITYLIbI
BK/ 203/ | 3oouorust 4. Kpickama Ma3MyHbl: OMBIPTKACHI3 jKaHyapIIapAbIH alyaH TYPJIUIIri %oHEe JKeKeJereH oKiepiHin
BD Z00l | (6Ge3mo3BOHOCHBIE U MOP(HO-pU3HOTIOTUSUIBIK epeKiienikTepi. OMBIPTKACHI3 KaHyapap/Ibl Kyieley xaHe oIapIblH
HSC 203 | mo3BoHOuHBIE)/Z00] 9BOIOLHsACHl. OMBIPTKAIIBI )KaHyapJap, OJap/blH MIIFY Teri. OMBIPTKAIbUIAPIBIH Ka3ipri TipIIinik
ogy (spineless and ©TIII JKaTKaH XOHE OJIIN OiTKeH Typliepi, OJapAbIH TAKCOHOMUSICH. OMBIPTKAIIBI XKaHyapIIapAbIH XKep
vertebrate) Geringeri Tapanysl. Herisri kiactapbl MeH oJapAblH OKiIAepiHiH MOP(O-HU3HOTOrHITBIK
CHIIATTaMacHl .
5. Kysiperrimiri: .
6. KyTrinerin Hotimke: .
1.IlpepekBu3uThl: brosnorus (MKOJIBHBIA KypcC)
2. ITocTpekBu3UTHI: AHATOMHS YEJIOBEKA.
3. Lenb AUCHUIUINHBL: .
4.Kpartkoe conepxanue PasHooOpasue 6ecrmo3BOHOUHBIX, MOPHOPU3HOIOrHuecKHe OCOOEHHOCTH
OT/JCJIbHBIX Hpe}lCTaBVlTeﬂeﬁ. CHCTeMaTHKa 66Cl’l03BOHO'~leIX U HUX DBOJIKOIHS. ITo3BOoHOYHBIE
JKHUBOTHBIC, HX l'lpOPlCXO)K}leHHC. COBpeMeHHbIC H l/lC'-lCSHyBLLIl/Ie BHUABI TTO3BOHOYHBIX, HX
cucreMatHka. PacmpocTpaHeHue TO03BOHOUHBIX. Mopdodusnonornyeckas XapaKTepUCTHKA
OCHOBHBIX KJIACCOB M MX TIPE/ICTABUTENCH.
5.Komnerenuus: .
6. OxumaeMblii pe3yJsbTaT:.
1. Prerequisites: Biology (school course)
2. Post-requirements: Anatomy of man.
3. The purpose of the discipline: Diversity of invertebrates, morphophysiological features of
individual representatives. Systematics of invertebrates and their evolution. Vertebrates, their origin.
Modern and extinct species of vertebrates, their taxonomy. Distribution of vertebrates.
Morphophysiological characteristics of the main classes and their representatives.
5. Competence: .
6. Expected result: .
M BIT ooT O3iH-031 TAHY emMThXaH/ TecT 1.ITpepexBu3ut: O©3iH-631 TaHY (MEKTEIN KYpChI) JHapubaesa C.K.,
2 KK/ 1204 Camono3Hanne 9K3aMeH/ 2.ITocrpexBusutrepi: Ilemaroruka Mearoruka Marucrpi,
B / Selfknowledge exam 3.KypbICTBIH MakcaThl: bomamak MamaHmapablH i3TUTIKTI TYHHETaHBIMBIH AaMBITy, ONApABIH ©3iH | aFra OKBITYIIBI
BK/ SP JKOHE KOpIlIaFaH OpTaHbl Oaranaii Oi1y KaOijeTiH KalblNTacThIpy.
BD 1204 4 Kpickama Ma3MyHbI: ©O3iH-31 TaHy IIOHIHIH HeEri3ri MakcaThl MEH MiHIETTepi. O3iH-e31 TaHy
HSC SW MpoLeci MEH ©3iH-631 pyXaHU IaMbITYIbIH TCOPHSIBIK Herizaepi.PyxaHu-agamrepurinik. ©3iH-e31
1204 TaHy MOHIHIH OiniM OepyaiH FBUIBIMU-TCOPUSIIBIK Heri3zepi. JKanmbl afaM3aTThIK KYHBUIBIKTAPbL.

Wuterpanusiiblk OiiM Oepynin Ma3MyHBI MeH oaictepi. PyxaHu-amamrepiuinik OoilbiBHIIA OiniM
Oepynin OarbiTTaphl. Karnpanap, TopOMEHIH TyKbIpbIMAAMaJbIK Herizzaepi. TyTac meaarorukainbik
Oimim Oepy yaepiciHIeri I3TiMIKTIK-KEKe TYJFalbIK Taciamemeci. ©O3iH-631 JaMbITy TipIIiiiK
CYOBEKTICIHIH JXKoHE CYOBEKTHBTI IIBIHIBIKTHIH KaablTacybl. JKeke TyJIFaHblH ©3iH-031 perrteyi,
OHBIH MEXaHHU3M/IEPi MEH JKY3ere achIpy 9icTepi.

5.Kysiperriniri: BimiM anymbuiapia  e3iH-e31 TopOHeney, ©3iH-e31 iCKe achlpy KY3BIPETTLNIriH
TYCiHezi.

6.Kyrinetin HoTHKe: BiliM anmymsappIH 3iH-e31 TopOueney aFabliapbl KalblITacaIbl.




1 IIpepexBusutsl: CaMorno3HaHUe(IIKOIBHBIH KypC)

2. IMocrpexBusutsl: [lenaroruka

3.Ilensp xypca: PazBuTHe r'yMaHHOrO MHPOBO33PEHHUSI OyAyIIMX CHELHAINCTOB, (hOPMHPOBAHHE Y
HHUX CIIOCOOHOCTH LIEHUTH Ce0S U CBOE OKPYKCHHE.

4.KpaTK(>e COIEPIKAHUE: OCHOBHBIE oenmm " 3aJa4yu InpeaMera CaMOIIO3HaHHE. TeOpeTI/I‘{eCKPIe
OCHOBBI ITponecca CaMOIO3HAaHUA W JAYXOBHOI'O pa3sBUTHSA. Hay‘lHO-TeOpeTH‘[eCKI/Ie OCHOBBI
JUCHOUIINIMHBI CaMOIIO3HAHUE B 06paSOBaHI/II/I. O6IIIC‘ICHOBC‘JCCKHC ICHHOCTH. CozlepxcaHHe u
METOABI HMHTEIPAllHOHHOT O 06pa30BaHHﬂ. HanpaBneHml JAYXOBHO-HPABCTBEHHOI'O 06pa30BaHl/Iﬂ.
HpI/IHHI/IHBI, KOHLENTYaJIbHBIE OCHOBBI BOCIIUTaHUS. FyMaHHO-HHlIHOCTHBIﬁ moaAXoa B LEIOCTHOM
negaroruyeCKomM 06pa30BaTeJ’ILHOM porecce. CaMopa3Bm‘Me (i)OpMHpOBaHI/Ie CyﬁLCKTa
JKU3HCIACATCIBHOCTH WU CyGLeKTI/IBHOﬁ PCaIbHOCTH. CaMOperJ’IS{HI/IH JIMYHOCTH, €€ MCXaHW3Mbl U
METOIBI pCan3alnu.

5.KOM1‘I€T€HHI/II/IZ TToHnMaeT KOMIIETEHTHOCTh B CaMOBOCIUTaHUH, CaMOpE€aIu3aluu 06y‘lalOH.U/IXCﬂ.

6.03umaemMblii pe3yabrar: @OopMUPYIOTCS HABBIKA CaMOO0Opa30BaHUs 00YYaOIINXCS.

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.
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The module for the
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sustainable
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eMTHuxaH/
KOMIIJICKCH
bl
9K3aMeH/
comprehens
ive exam

Tecr

1 IIpepexBusuri: Buonorus (mexren kypest)/ Texuomorus (MekTen Kypesr)/

2. IMocrpekBusuTi: TopOue )KYMBICBIHBIH TEOPUACH MEH dJ1icTeMect

3.ITonHiH MakcaTbl: bimiM anymbuiapia 3KOJOTMSUIBIK OLTIMIH JKOHE KACINKEPIK JaFbUlapbiH
KaJIbIITaCTBIPY

4. Kpickama Ma3MyHbl: DKOJIOTHSUIBIK OUTIM Typanbl TYCiHIK. DKOJOTMsUIBIK OigiM  Herizuepi.
OkonorusuiblK  OinmiM  Oepy Momynpaepi.  Tipi a¥3a  TipimiriHaeri HeTi3ri 3aHIBUIBIKTap.
Okoxyitenep. demoskonorus. buocepa TypaKTHUIBIFBIH 3epaeiey, 3epTTey. DKOJOTHSIBIK OiimM
HOTIDKEIIEp] )KOHE OHBIH TYpiepi. DKOJOTHsIBIK Ma3MYHIAFbl FBUIBIMHU jKoOajiap MEH 3epTreylnep
Hotwkeci. Kacinkepiik moHiHiH MakcaTbl MeH MiHaeti. Kocinkepiik canmachiHaarbl Ou3HEC xocmap
naiipiaaay. Kocinkepiik canachlH KapKbUlaHIbIpy Typiepi. Kocinkepiik canachblHAaFrbl MaMaHIbIP.
Kacinkepiik canacblH YHbIMAACTBIPY KOJIAAPHI.

5. Kysiperrtiniri: bomamak MeKkTen XHMMHsA- IIOHI MyFaliMAEpiHAE OSKOJOTHANBIK OiliM KoHe
KCINMKEPIiK AaFIbUIapAbl KAIBIITACTHIPY.

6. Kyrinerin Homike: BinmiM amymbuiapna SKOJIOTHSUIBIK OiiMi MEH KOCIIKEpINIK JaFbuIapbl
KaJIBIITaca bl

1 IIpepexBusut: bromorust (mkospHbIil Kypc)/ TexHomorus (MKOIBHbIN Kypc)

2. IMocrpexBu3ut: Teopust 1 METOMKA BOCIIUTATEILHONW pabOThI

3. UHenp pgucummmmusl: DopmupoBaHHMe Yy 00y4arOmUXCS AKOJIOTMYECKHMX 3HAaHMH U
MIPeANPUHAMATEINBCKHX HABBIKOB.

4. Kpatkoe comepxanue: Ilomatue o6 skomormyeckoM o00pazoBaHHH. OCHOBBI DKOJIOTHYECKHX
3HaHUH. Momymu dKonorumdeckoro oopasoBaHus. OCHOBHBIE 3aKOHOMEPHOCTH >KH3HEIEeATeIbHOCTH
JKHBOTO OpraHu3Ma. DKOCHCTeMEL. Jlemoakonorus. M3ydenne, nu3ydeHne yCTOMINBOCTH OHOCGHEpEL
Pe3ynmbTaThl 3KOJIOTMYECKOTO 00pa3oBaHHMS U €ro BUABL Pe3ymbTaThl HAyYHBIX INIPOEKTOB U
HCCIIeJOBAHMI YKOJIOTHIECKOro cofepxanus. Llens u 3amaun QUCIHIUTHHBI IPEAIPHHAMATENBCTBO.
IMoxroroBka Om3Hec-maHa B cdepe NpeANPUHAMATENHCTBA. BHIbI (GHHAHCHpOBAaHHSA Ccheps
npeanpuHuMaTensbeTBa. Crenuanusanus B cdepe NpeAnpHHHMaTenscTBa. IlyTH opraHmsanun
cepsl IpepUHIMATEIbCTBA.

AoxanenoB b.b. 0.r.k.,ara
OKBITYILIBL.
JK.AGxaHOBa SKOHOMHUKA
FBUIBIM/IAPBIHBIH MATUCTPI




5. KOMHGTCHHI/IHZ CTyI[eHTLI 3HAT CIIeIlI/I(i)I/IKy CEeJIbCKOX 0351 CTBEHHOM NPOAYKIIMK W 3HAYCHUE
HaYKU B pa3BUTHHU CEJIILCKOI'O X035 CTBa.

6.0X<HHaeMbIﬁ pe3ysbTaT: IIOHUMAET IPUMEHEHHUE Ha TIIPAKTHKE TEOPETUYCCKUX 3HAHUH 10
HpHKHaHHOﬁ 6I/IOHOFI/II/I U OCHOBaAM IIOYBOBCIACHHS B CCIbCKOM XO03SiCTBE U BhIpallliBaHUU
PaCTUTEIIBHBIX MHUKPOOPraHU3MOB W HX HCIOJB30BaHUE, XHUMHU3AIUK CEJIILCKOI'o X03$II7ICTBB.;
(hopMmEpoBaHUE, COCTaB, CBOMCTBA M M CIIOJIb30BAHUE ITOUBBI.

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.
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1.IIpepexBusuTi: ©3iH-031 TaHy

2.IlocrpexBusuri: binim Gepyeri MeHEVKMEHT

3.Ilounin MakcaTel: Oprta Oimim Oepy > yieciHJe NeIaroruKajiblK iC-OpeKeTTi JKy3ere achipy
OoiibiHIIa OoJamiaK MyFamiMAepaiH KociOM- IeIarorukaiablk OaFbITTBUIBIFBI  MEH  KociOu
KY3BIPETTIJII{H KaJbIITacThIPY.

4 Kpickama Masmyssl: Ilemarornka fhUIBIMBIHBIH JjaMyblHa Kipicrie. OKBITY TEOpPHSCHI MeEH
NPAaKTUKACBIH/IAFbl AUJAKTHKAHBIH Ma3MYHbI. JKalrsl anaMu KYHIBUIBIKTap MEH 0JIEyMETTiK MOJIeHH
caJachlHJaFbl IeAarorukanbly MoHi. [lemarorumkansik yaepic perinaeri OuriM OepyaiH MaHbI3bI.
OKBITYJIBIH Kypajiaapbl MeH (opMachl koHE ONapAblH IpaKTUKala KOJJaHbLIybl. TopOue Oepynin
TEOPUSIIBIK XOHE 9iicTeMelIiK Heri3aepine moiry. OTéachlIbIK TOPOUECHIH MOHI.

5.Kysiperriniri: 3amaHayu opicteMenep MEH TEXHOJOTMsUIAPABI KOJIAHA ayiajbl. Op Typui Oinim
Oepy Mekemernepinze 0iniM Oepy MPOLECiH JKY3ere achbpyFa Ky3iperTi.

6. Kyrinerin normxe: biniM Gepy Ty XbIppIMIaMallapblH TaHAAY JKQHE XKyHenl Tanaayabl, apTypii
KaciOM MIHIETTEepi LIelly 1€ NeJarorukajiblK JMarHOCTHKANIAy JIiCTEPiH KOJIIaHAbL.
1.ITpepexBusutbl: CaMOro3HaHHE

2. ITocTpekBU3UTHI: MEHEKMEHT B 00pa30BaHHU

3.ens mucummiuHb: — (HOPMHUPOBAHHE MPO(ECCHOHATFHO-TIEAArOHYCCKON HAIPABICHHOCTH U
mpoecCHOHANBHON KOMIIETEHTHOCTH OYIyIIEro YYHTEeNsd MO OCYIICCTBICHHIO II€AAarorudecKoi
JEATENIBHOCTH B CHCTEME CPEIHEro 00pa3oBaHuUsL.

4 Kpatkoe congepxaHue: Beenenue B pasButue memarornueckoil Hayku. ComepikaHue AUIAKTHKH B
TEOPUH M MpakTuke o0yueHus. CyIIHOCTh NEIarOruKH B 00JIACTH COLMANIBHO KYJIBTYpPHOI cdepsl n
00111eY eTOBEYECKUX LIEHHOCTEH. 3HaYeHHEe eJarorn4ecKoro npouecca kak oopasosanus. Cpeacraa
M MX NPUMEHEeHHe Ha npakTtuke (Gopmel o0yueHus. OO30p METOZONOIMYECKUX U TEOPETHYECKUX
ocHOB BocnuTaHus. CymHOCTh ceMeliHoro BocmutaHd 5.Kommerenumun: CrmocoOeH HPHMEHATH
COBPEMEHHbIE METOJHKH H TEXHOJOIMH OPTaHM3alHU H Pean3aliy 00pa30oBaTeIbHOTO Ipolecca
Ha Pa3IMYHBIX 00Pa30BaTEIbHBIX CTYICHAX B PA3IMYHBIX 00pa30BaTEIbHBIX YUPEKICHHUAX.

6. Oxupaemble pe3yabTaThl: CHCTEMHO aHAIM3UPYeT U BHIOMpaeT 00pa3oBaTeNbHbIC KOHICHIUH,
HCIONB3YeT METOABI Iearornieckoil TUarHOCTUKH AT PelIeHUs Pa3INIHBIX IPOQecCHOHATBHBIX
3amad.

1. Prerequisites Selfknowledge

2. Postrekvizites: Management in Education

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

bexmypsaesa P.A.,
TieJlaroruKa MarucTpi, ara
OKBITYIIIBI




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 Ginim
Gepy opTachIHBIH
MeIaroruKablK
JIM3aiiHbl/
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nu3aite nudposoit
00pa30BaTeNbHOM
cpensl/ Pedagogical
design of the digital
educational
environment

eMTHXaH/
9K3aMeH/
exam

TECT

1 IlpepexBusuri: UHpopmaTnKa (MEKTeI KypChl)
2.IToctpexBu3nTi: XUMUSHBI OKBITY d[icTeMecCi.
3.Ilonniy MaxkcaTsl: Ilemaroruxanslk Oimim Gepy yaepicinze mudpielk OiniM Gepy pecypcrapblH
KOJITAHYJIbIH MaHBI3bI, dJliCTEMENIK epeKIIeNiKTep/IiH CHIATTaMachl, SJIEKTPOH/IBI OKBITY JKYHeciH
MEHIepy.
4.Kpickama MazmyHbl: Ludprbik 6i1iM Gepy opTachIHBIH Nearorukaiblk AU3aiHbl MOHiHE Kipicme.
ucpier 6iniv Gepy opTachiHBIHBIH MyMKiHAiKTepi. L{idpisl Ginim Oepy opTachiH meaarorukaMeH
OipmikTe maiifanaHyjblH  apTHIKIIBLUIBIKTApbl. KalIbIKTBIKTaH OimiM Oepy, 3MeKTPOHIBI OiliM,
3MEKTPOH/IbI OKBITYJBIH TEOpHsChl MeH omictepi. Llndpibik 6iniM Gepy opTachHBIH ko0amayIibl
neaarorTel  KaJbIITaCTBIPYBI. ﬂeuarorm(anw( )1M3aﬁH TEXHOJIOTUsJIaphl. BHCKTPOH}I[])I OKBITYyFa
apHaIFaH OKy MaTepHalAapbelH okobamayablH THiMaimiri. [lemaror-seprreyiuinepain  kociou
KY3BIPETTUNHIH KaNbIITacyBbl.
5.Kysipertiniri: bisiM anyuibiHbIH TaHBIMABIK, SKIMIIUIIK-0acKapy, al1€yMeTTiK-eHOCKTIK, apHaiibl-
KaciOM, jKocmapiay-yHbIMIacThIpy, >XOO0AIBIK-KOHCTPYKTUBTI JKOHE aKMapaTThIK-TEXHOJOTUSIIBIK
KY3BIPETTUIIKTEPIH KaJbINTaCThIPaIbl.
6.Kyrinerin Hotmke: Bimimaik akmapaTThl cakTay MeH OHAeydl OimM amymibliapra JKeTKiseni,
CTYAGHTTIH OKBITYIIBIMEH HEMECE NMEearorThlK OarmapiaMalblK KypajaapMeH MHTEpaKTHBTI e3apa
OpEKEeTiH, COHJAi-aK CTYyJSHTTEpAIH OUIMIEepiH TecTileyai KaMTamachl3 €TETiH KOMIBIOTEPIiK
TeXHHKaHbI A Iananasl.

1.ITpepexsusutsl: MHdopmaTHKa (LIKOIBHBINH KypC)
2.ITocTpekBu3uThl: MeToMKA NPENoIaBaHus XUMUH.
3.1enp auCUMIUIMHBL 3HA4YEHHE MCHOJB30BaHUS LU(PPOBBIX 00pa30BAaTENBHBIX PECYPCOB B
mporecce  MeJarorudeckoro  00pa3oBaHHUs, XapaKTEPUCTHKA METOAMYECKHX OCOOCHHOCTEH,
OCBOEHHE CHCTEMBI JICKTPOHHOTO 00yJEHHU.
4 Kpatkoe copepxanue: Bpenenue B aucuumimHy «l[lemarorndyeckoe mpoekTHpoBaHue LUppPOBOi
obpa3oBaTenbHOIl cpenpl». Bo3moxHoctn 1uudpoBoil oOpazoBarenbHOM cpenbl. IIpenmymiecTBa
HCIIONIb30BaHus U(POBOI 00pa30BaTENbHON Cpebl B SAUHCTBE C IEAAroruKoil. lucTaHunoHHOE
obpa3oBaHMe, JJEKTPOHHOE O00pa3oBaHHE, TEOPHS M METOIBl JJIEKTPOHHOTO  OOy4YeHHS.
dopMUpOBaHUE YYMTENs - MPOCKTHPOBIMKA HU(POBOIl 0OpazoBaTenbHOW Cpenbl. TeXHOIOrHU
Mearoru4ecKoro MpoeKTHpoBaHus. D(PPEKTUBHOCTh MPOCKTHUPOBAHUS y4eOHBIX MaTEpHAJIOB IS
JNIEKTPOHHOr0 00ydeHns. DopmupoBanne HPOGECCHOHATPHON KOMIIETEHTHOCTH IEIaroroB-
uccnenosateneit. 5.Komnerenuun: dopmupyer mno3HaBaTelbHbIC, YNpaBIEHUECKUE, COIHMAIBHO-
TPYZAOBEIE, CIennanbHO-IpodecCuoHaNbHEIE, IJJaHOBO-OpraHU3allHOHHEIE, MIPOEKTHO-
KOHCTPYKTHBHEIE U HH()OPMAI[HOHHO-TEXHONOTHUECKHE KOMIIETEHIINH CTYISHTA.
6.0xunmaeMelil pe3ynpTaT: JoBOAUT 10 0Oydarommxcs XpaHeHHEe H 00paboTKy oOpa3oBaTelbHOI
nHQOpPMAIMK, HCIONB3yeT KOMIBIOTEPHYIO TEXHHKY, OOCCIIEUHBAIONIyl0 HHTEPAKTUBHOE
B3aHMOJICHCTBHE CTY/I€HTA C TIPeroJaBaTeleM WIH MeJarorHIeCKUMU IPOrPAMMHBIMU CPEICTBAMH,
a Takke TECTUPOBAHHUE 3HAHUH CTYICHTOB..

Acanosa XK., memaroruka
MarucTpi, ara OKbITYILIBI




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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educational work

eMTHUXaH/
9K3aMeH/
exam

YKazbama
aybI31Ia

1.IlpepekBu3suti: [legaroruka
2.IloctpexBu3uTi: XUMHAHBI OKBITY 9/1iCTEMECI.
3.ITonniH MakcaTsl: TopOue ynepiciHiH Heri3jepiH oHe TOPOHEINK ic-OpeKeTTiH dicTeMeci MeH
TEXHOJOIMSCHIH TaHbIN Oinyzie Oonamak MyramiMAEpAiH KoCiOU -IeAaroruKanblK Ky3bIPETTiTIKTIrH
KaJIBIITACTBIPY OOJIBIN TaObLIA L.
4 Kpickama MasmyHbl: Ilemarorukanely  TopuOe  Teopusichl. TopHOEHIH — KYHIBIIBIKTaphl,
MakcarTapbl, MiHjgerrepi. Kasipri TopnGeniH omicHamanbik Herisi. TopOuenin wmoni. Topbue
yzepiciHiH epekmeniktepi. TopOMeHIH 3aHABUIBIKTAPBl MEH Karupamapbl. Topbue omictepi.
YoKbIMJIBIK TOpOHE. O3iH 31 Topuberney epekuienikrepi. ©3iH 031 TopubeneyaiH MOHI MEH KO3FayIbl
KyLIrepi.

5.Kysiperriniri: Binim anymbiiapia pyXaHu, aJaMrepililik KYHJIBUIBIKTap MEH a3aMaTThIKThI
KaJIBIITACTBIPY IbIH Ka3ipri 3aMaHfbl TOPOMEITIK TEXHONOTUsIAPbIH NaiilallanyFa JaibIH.
6.Kyrinerin Hotke: BanmamapMmeH, aTa-aHaJlapMEH XOHE IEAarorrapMeH KapbIM-KaThlHAC jkacay,
MEKTEIITEerl ChIHBII JKETEKIIiCIHIH TOpOMe MKYMBICBIHBIH JIaFAbUIApbIH, OHBIH Ma3MYHbI MEH
QIiCTEMECIH MEHIepei.

1. IIpepexBusutsl: [lenaroruka
2.ITocrpekBu3uThl: MeToanKa MpernojaBaHust XMMUH.
3.ens muctummHb:  PopMupoBaHHE MPOGHECCHOHANBHO-TIEAATOTUYECKOH  KOMIIETEHTHOCTU
Oynoymmx yduTenell B MO3HAHHM OCHOB BOCIUTATENBHOIO MPOLECCa M METOIUKH H TEXHOJIOTUH
BOCIIUTATEIbHOH AESITEIbHOCTH.
4.Kpatkoe comepskanue: Teopust BOoCIHUTaHUS NeJaroruk. l{eHHOCTH, LenH, 3a1a4d BOCIHHTAHMS.
Metononoruueckass OCHOBa coBpeMeHHOro BocmuTanus. CymmuocTs BocmuTaHus. OcoOeHHOCTH
BOCIIUTATEIBHOTO Ipolecca. 3aKOHOMEPHOCTH H IPHHIMIB BOCHHTAHMSA. MeToObl BOCIHTAHUS.
KomnextuBHoe Bocmutanue. OcobOeHHOCTH caMoBOCIHTaHHA. CyIIHOCTh H IBIDKYIIME CHIIBI
CaMOBOCHHTAHHS.
5. Komnerenuun:I'oToB K MCHOJNB30BAaHMIO COBPEMEHHBIX BOCIUTATEIBHBIX TEXHOJOTHH
(dopMupOBaHHA Y 00yJalOIIXCs TYXOBHBIX, HDABCTBEHHBIX LIEHHOCTEH U TPk TaHCTBEHHOCTH
6.0xumaeMble pe3ysbTaThl: B3anMomeicTByeT ¢ AeTbMH, POJUTEIAMH H NeJaroraMH, OBIafcBacT
HaBBIKAMU BOCIIHTATeIbHOH pabOTHI KJIACCHOTO PYKOBOAWTEIS B INKOJNE, €€ CONEePKaHHeM U
METOJMKOM.

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.

bexmypsaesa P.A.,
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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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Management in
Education
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TECT

1 Ilpepexsusuri: Ilenaroruxka.

2.IToctpexBu3nTi: XUMUSHBI OKBITY dficTeMeci.

3.IloHHIH MakcaTbl: OOJAaIIaK MYFaliMHIH MEKTENTIiH TYyTac NeJarordKaiblK YIEpiciH xkoHe OimiM
Oepy MekeMeciHZeri TOKIpHOETiK iC-OpeKeTiH »Ky3ere achlpa OTBIPBIT OacKapylarbl KOCIITIK
KY3IPeTTIII{H KaJbIITacThIpy.

4 Kpickamia MasmyHbl:  Bimim  Gepymeri MeHemkMeHT moHiHe Kipicme. Ilemarorukalisik
MEHEDKMEHTTIH TYXKbIphIMJaMachl MeH Jkyieci. bismim Gepymeri 6ackapy mocenenepi. Binim 6epy
yZepiciHaeri 3aHIapbl, IPUHIUITEP], KBI3METTEpi MeH Oackapy kyheci. KomaHIanbIK KbI3METTi
YHBIMIACTBIPY KOJIIAPhI, KOMaHIaHbl Oackapy omicrepi. bBimim Gepy camachlH 0OacKapyablH
tocingepi. Ilemarorukanblk MeHEMKMEHTTeri Oakpuiay. bimiM Gepy kyiiecinmeri Gackapymabiy
aKMapaTThIK TEXHOJNOTMsUIApbIHA MIody. backapy MoneHueTiHiH Kambmrtacysl. JKyifemik yreiM
peTiHze KapacThIpbUTybl. MEHEIPKMEHTTIH MOHI, KYPBIIBIMBI )KOHE ©3Tepy TeHJCHIHsnaphl. ¥ itbimM
MOJICHHETIH KaJIbINTaCThIPY/aFbl MCHEIKEP/IIH MaHBI3bl, MYFaJliM jKoHE TOPOHEIIiHIH peti.
5.Kysiperriniri: Hakrtel GimiM Oepy MekeMeciHiH HaKThl OinmiM Oepy caThICBHIHIArbl OKY-TopOue
MPOIIECIHIH canachlH KAMTaMachl3 €Ty YIIiH 3aMaHayM dicTeMelep MEH TEXHOJIOrUsIap/ibl, COHBIH
IIIHe aKMapaTThIK TEXHOJIOTHsNAP/Ab! KOJJaHyFa KabilerTi.

6.Kyrinerin wHotwxke: bBimiM Gepy MEHEIKMEHTIHIH TEOPHSIBIK- OJiCHAMAIbBIK HETi3/epiH,
ME/aroruKaiblK ~ MEHE/DKMEHTTIH  KbI3METiH, 3aHIBUIBIKTapblH, YCTaHBIMAAPbIH, OiCTEpiH,
NearoruKaiblK MEHEKMEHTTIH XKy#e KaJbITacThIpy1Ibl (JakTopiapbiH Oineni.

1.IlpepekBuzutsl: [legaroruxa.

2.ITocTpekBu3uTH: MeToMKa NPENoJaBaHus XUMUH.

3.1ens quctummasi: @opMUpoOBaHHE MPOPECCHOHATBHON KOMIETEHTHOCTH Oy/IyILIEro y4uTels mo
YHPABICHUIO LEITOCTHBIM MEAArOrMYECKMM IPOLECCOM IIKOIbI H OCYIIECTBICHUEM MPAKTUYECKON
JCSTEILHOCTH 110 YIPABICHHUIO 00Pa30BaTENIbHBIM YU PEXKICHUEM.

4 Kpatkoe comepkaHue: BBeneHune B IUCHMIUIMHY MEHEDKMEHT B oOpasoBanuu. I[loHsTnHe H
cucTeMa [MeJarornueckoro MeHeKMeHTa. IIpoGiemsl ympaBieHHs B 00pa3oBaHHH. 3aKOHBI,
NpUHLMNBL, (QYHKIMM M CHCTeMa yIpaBieHHs B oOpa3oBaTtensHoM nponecce. CrocoObt
OpraHM3alliy KOMaHIHOI AEATEIbHOCTH, METO/BI YIIPaBICHHs KOMaHI0H. T101X0bl K yIpaBieHUIO
KayecTBOM o0OpaszoBaHus. KoHTponb B memaroruyeckoM MeHemkmeHTe. O030p mH(pOpMaMOHHBIX
TEXHOJIOIHil yIpaBiIeHHs B cuctemMe obpasoBanust. DOpMHUPOBAHKE YIIPABICHYECKOH KyIbTypbl. Kak
cucremHoe monsitue. CyIIHOCTb, CTPYKTYpa M TEH[ACHIMM M3MEHCHHS MCHEIKMEHTA. 3HaucHUE
MeHe/Kepa B QOPMHPOBAHHH KYJIbTYPBI OPraHH3aLU K, POJIb YIUTENS K BOCIUTATEIIS.
5.Komnerenuu: CrocoOeH MPUMEHSATh COBPEMEHHBIC METOAMKMA M TEXHOJIOIHWH, B TOM YHCIC U
nH(pOPMAIMOHHEIE, sl 00ECIIedCHIs Ka4eCTBa y4eOHO-BOCIIMTATEIBHOrO IPOLecca Ha KOHKPETHOM
00pa30oBaTEIbHON CTYIIEHH KOHKPETHOrO 00pa30BaTEIBHOTO Y4 PEXKACHHS.

6. Oxumaemble pe3ysbTaThl: 3HAET TEOPETUKO — METONOJOTHYECKYI0 OCHOBY O0Opa30BaTENbHOIO
MEHC/UKMEHTA, [esTeIbHOCTD, 3aKOHOMEPHOCTD, IIPUHIKII, METOA [IEAarOrNYeCKOro MEHEIKMCEHTA,
cucreMoobpasyronuii GpakTop neraroruyeckoro MeHeIKMEHTa.

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
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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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AHaJMTHKAJIBIK
xumus I/
AHanuTHYECKAS
xumusl /
Analytical
chemistryl

eMTHUXaH/
9K3aMeH/
exam

TECT

1.IIpepexBusuTi: beliopraHnKkaiblK XUMHUSHBIH TEOPHSIIBIK Heri3nepi.

2.ITocTpekBU3UTI: AHATUTUKAJIBIK XUMHs 11, XUMUSITBIK TEXHOIOTHSI

3.IloHHiH MakcaThl: XUMUSUIBIK 3aTTapAblH JKkoHe Oenrici3 KocmanapIblH CamaiblK KypaMbIH
QHBIKTAIl TaJay KYHeciH MeHrepy.

4.KpIcKalia Ma3MyHBI: AHATUTHKAJIBIK XUMUSIAFbI CAlaJIbIK Tafay. AHAINTHKAIBIK XUMUS TOHIHIH
MakcaThl MeH MiHzgertepi. Crexuomerpusuiblk  3aHmap. C.AppEHHYCTBIH — 3JEKTPOJIHUTTIK
JIMCCOLMALIMANAHY TEOPUCHIHBIH MaHbI3bl. EpiTiHainepaiH MoH anmacy peakiusiapbl. TOThIFy -
TOTBIKCBI3J[aHY PEAKUMsIIaPbIHBIH CanaiblK TalgayAarsl epekieniri. Ty3aap ruaponu3idie cananbiK
Tanaaynarsl opHbl. Epitinginep. EpiTiHainep KOHUEHTpaUMsAChIHBIH KepiHic. Cy AMCCOLHALMSICHL.
Cyrekrik kepcerkinr. Kommuekcri kocbuibictap. Epirimik. Camansl aHbIKTayAbIH dictepi. Katnow,
AQHMOHAAPAbIH TonTapra OeniHyi. KaTMOH, aHMOHAAP/bI camalibl aHBIKTAIl TaJlAYyAbIH KyHenepi.
Annonzapss! 6ednin Tangay xyieci. Katnongapasl 6ein aHbIKTay sxKy#ieci.

5. Kysiperriniri: bonamak XuMus IoHI MyFaliMepi aHaJIUTHKaJbIK XMMHUs (CamaiblK Taijaay)
MIOHIHIH TEOPHUSUIBIK JKOHE MPAKTHKAJIBIK MAaTePUAIAPbIH TY CIHEI].

6.KyTtinerin HoTHKe: AHANTUTHKANBIK XuMHs | (camaiblk Tangay) [oHI OOWBIHINA XHMHSIIBIK
3epTXaHajia Talaay xKyprizyiH onicrepin oineni.

1.ITpepexBuzutsl: TeopeTnueckue OCHOBBI HEOpraHn4ecKon XUMUH.
2.ITocrpekBu3utel: AHanuTHYeckass xumus 11, Xumuyeckas TeXHOIOrHs.

3.ens aucummiuHel: OnpeeneHne Ka4eCTBEHHOTO XMMUYECKHX COCAMHEHUN M CMecei OCBOCHHE
TEXHHKHU aHANIH3a.

4. Kpatkoe conmepxanue: KauecTBeHHbIH aHanM3 B aHauMTH4YecKoM xumuu. Llens u 3amaum
JUCIUIUIMHBL  «AHamuTHYecKas xXuMus». CTeXHOMETpHUYECKHE 3aKOHBL 3HAueHHE TEOPHHU
3NeKTpoNUuTHYecKoil qucconnanuu C.Appernyca. loHooOMeHHbIe peakin pacTBopoB. Crenuduka
OKHUCTIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIuil B KaYeCTBEHHOM aHanu3e. MecTo ruapoin3a coiell B
KauecTBeHHOM aHamu3e. PactBopsl. OTpakeHue KOHIIGHTPALUM PacTBOpOB. JlMcconmanus BOABL
Bonoponusiii mokaszatens. KommiiekcHble coenuHenus. PactBopumocts. MeTozbl KaueCTBEHHOTO
ompeneneHus. KaTuon, neneHne aHHOHOB Ha rpynnbl. CHCTEMBI Ka4eCTBEHHOTO NETEKTUPOBAHUS H
aHaIM3a KaTHOHOB, aHMOHOB. CHCTeMa CemapalMOHHOTO aHain3a aHHOHOB. CHCTeMa BBIIEICHUS
KaTHOHOB.

5.KoMnereHuus: Oymymue yauTens XUMUH HOHUMAIOT TEOPETHIECKUH U MPaKTHIECKUI MaTepuan
IpeIMeTa aHAIUTHIECKOH XHMHU (Ka4eCTBEHHbIN aHAIIH3).

6.0xuaeMblii pe3ysbTaT: 3HAET METOABI NMPOBEICHHUS aHAIM3a B XHMHYECKOW JIabOpaTOpHH IO
MUCHUIUTNHE AHATUTHYeCKass XuMust | (Ka4eCTBEHHBIH aHAIH3).

1. Prerequisites: Theoretical foundations of inorganic chemistry.

2. Post-requirements: Analytical Chemistry Il, 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
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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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binim Oepyneri
GaranaybiH
OJIILeM/IIK
TEXHOJIOTHAIAPbI/
TexHonoruu
KPUTEPHAIBHOrO
OlICHUBAHUS B
obpa3oBaHuu/
Technologies of the
criterial Estimates in
Education

eMTHXaH/
9K3aMeH/
exam

TECT

1. IIpepekBu3uri: Ilenaroruka

2. IocrpekBu3uTi: XMMHUSHBI OKBITY diCTEMeCi, BHOJIOrHsHBI OKBITY d/liCTeMECH,

3.Ilonniy Makcatel: «baramay», «baramay okyieci», «baramay emmemaepi» YFeIMIapbIMEH
TaHBICTBIPY, 63repreH OiiM Oepy TYFBIpHAMACHIH KaJIbIITaCTHIPY.

4.Kpickama Ma3MmyHsl: Kputepuannsl GaranayiblH JocTypui OaranayqaH alblpMamibUIbIFBEL bimim
Oepyre KpuTepHanabl Garanay/sl eHrizy Kaxerrimiri. Toxipubene kpuTepuanabl 0araay oicrepi.
binim ATy IIBUIAP/IBIH OKY-TaHBIMBIK ic-opeKeTiHiH HCHXOJIOT HSUTBIK -[IE1ar OT MKAJIBIK
epEKIIEeNIKTePiH CBIHU Tayiay, KPUTEepUalabl Oaranay KypaugapbIMeH OiiM AeHreifiH aHBIKTay.
BnyM TakCOHOMHSCHIH KONJaHy apKbUIbl OKYIIBUIAPIABIH OKY JKETiCTIKTepiH Oaranmay YIIiH
TarnceIpMaap.

5. Kysiperriniri: Kputepuanasl 6aramayablH ACTYpii OaranaynaH aibipMamiblibFsl. bimm 6epyre
KpUTepHaIibl Oaramayabl eHrizy Kaxerriniri. Toxipubene kputepuanasl Oaranay omictepi. bimim
QITYIIBUIAPABIH OKY-TaHBIMABIK 1C-OpPEKETiHIH MCHXOJOIHSUIBIK-IIEAarorKaablK epeKIIeniKTepin
CBIHM Tanjay, KpuTepuanabl Oaramay KypaigapbIMeH OiliM JieHrediH aHbIKTay. biaym
TAKCOHOMHSICBIH KOJIIaHy apKbLIbI OKYIIBIIAP/IBIH OKY JKETiCTIKTEpiH OaFasay YIIiH TarceipMaap.
6.KyTinerin HoTke: BaramayablH eeM/IiK TeXHOJIOT HsUIAPbIHBIH FRUTBIME Heri3iH amraasl; [ToHmik
JKOHE METANoHJIK HoTikenepai Oaranay eniemiepiH skocnapiai anazpl;- binim Oepy sxyleciHiH
TaJlaNTapblHa XKayan OepeTiH KpeTepuasl Oaranay KyHeciH jxacaiiibl.

1. MpepexBusursr: [lenaroruxa

2. IocrpexBusuthl: Meroanka o0y4deHuss XUMuUH, MeToanka 00y4eHus: OHOIOruH,

3.ens mucumminHbl: O3HAKOMIICHHE C TOHSTHSIMH «OLICHKA», «CHCTEMa OLCHKU», «KPUTCPUH
OLIEHKN», ()OPMUPOBAHNE U3MEHEHHOH 00pa30BaTeNbHOMN MIaT(GOPMBI.

4.Kpatkoe conepxxanue: OTnuune KPUTEPHATLHOTO OLICHUBAHUS OT TPAJAMIMOHHOTO OLEHHUBAHMS.
HeobxomuMOoCTs  BHEIpEeHHs  KPHUTEPHAIBHOrO  OLEGHMBAaHUS B oOpaszoBaHue. MeTonsl
KPUTEPHAIbHOIO OIICHHBAaHUS Ha TNpakTuke. KpUTHYecKHIl aHAIM3 IICHXOJOrO-TIEAaroruuecKHx
0COOCHHOCTEH Y4eOHO-TI03HABATEIBbHON JAEATENPHOCTH OOYYaIOIIMXCS, ONpPEACICHUE YPOBHS
3HAHUH CPEACTBAMH KPUTEPHAIBHOIO OLCHUBAHUA. 3aJaHHs IS OLEHKH YYEOHBIX IOCTHIKEHHH
YYaIlHXCs C UCTOIB30BAaHAEM TaKCOHOMHH biyma.

5.KoMnereHuun:YMeeT aHaIU3HPOBATh Pa3sHUIy KPHTEPHAILHOIO OLEHUBAHHUS OT TPAAUIMOHHOMN
OLICHKH.] 0TOB IPUMEHSATh METOIbI KPUTEPHATHHOTO OLICHUBAHHS Ha IIPAKTUKE.

CrnocoOeH CcOCTaBIATh pa3IM4YHBIC 3aJaHHUsA HCIONB30BAaB TAKCOHOMHIO biayma mpu onenke
JIOCTHXKCHUH yJaIuXCsl.

6.0xuzmaeMble  pe3yNbTaThl: PacKpblBaeT HAaydyHYI0 OCHOBY H3MEPHTEIBHBIX TEXHOJOTHH
OLICHUBAHUS; yMeeT IUIAHUPOBATh KPHTCPUH OLEGHUBAHHSA IPEAMETHBIX H MeETallpeAMETHBIX
Pe3yIbTaToOB; - CO3JaeT KPHTHIECKYIO CHCTEMY OLICHHBAHHMS, OTBEUAIONIYI0 TPEOOBAHUSAM CHCTEMBI
0o0pa3oBaHMsI.

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
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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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WNukimo3uBTi  Oi1iM
Gepy/

Mukro3uBHOE
obpa3oBaHue/
Inclusive education

eMTHXaH/
9K3aMeH/
exam

TECT

1. Ilpepexsusuri: [lenarornka

2. IocrpexBusurti: KOHCTPYKTUBTI OKBITY omicTeMeci

3. IMonuiH Mmakcatel: CTyIOeHTpepAe Kasipri aneyMmerTik OuriM Oepy cascaThIHAAFbl JKaHaIIA
KYOBUIBIC PeTiHJe WHKIIO3UBTI OiiM Oepy jKOHIHAEr FhUIBIM TYCIHIKTepAI KalbIITACTHIPY; Kbl
OimiM Oepy OIIAKTapbIHAAa MYMKIHAIKTEpi HIEKTEYyJi OallajapMeH KYPri3ijeTiH WHKIIO3UBTI OiliM
Oepy yurinepin jxysere acelpy OOWBIHINIA CTYAEHTTEPAIH TYJIFAIBIK-MOTHUBALMSIIBIK, TEOPHSIIBIK
JKOHE MPAKTUKAIIBIK 3ipIiKTEPiH iCKe achIpy.

4. Keickama ma3myHsl: Ka3akcTanna WHKITIO3MBTI OiniM Oepy »karmaitmapel. WMHKI0O3uBTI GinmiM
Oepynin 3aHabl Kyxkarrapel. lller emmepaeri MHKIO3UBTI OimiM Gepy. VIHKIFO3MBTI OKBITYIBIH
npuHInTepi. MHKIO3UBTI OiniM Gepyai  Herisgeyain .Kaxerrimiri. MHkmo3uBTI GiniM Gepymix
HOPMAaTUBTIK-KYKBIKTHIK 0a3ackl. MHKIIFO3UBTI OiniM Oepy/iH KOMIIOHEHTTEpi, KpUTEpUiiIepi MeH
kepcetkimrepi. KaszakcTraHaplK HMHKIIO3MBTI OimiM  Oepy wmozmeni. WHkmo3uBTi 6imiM  Gepy
HYCKaapbIHbIH cunatTamMachl. HKIIFO3UBTI OiTiM Gepy/IiH epeKieiri.

5. Kysiperriniri: MyrenekTep MeH apHaynibl KaxeTTiliri 6ap Oanamapra apHamran OiniM Gepy
TCOPHACHI MEH IPaKTHKACBIHBIH ipreii Mocenenepi canachlHAAFbl, MYMKIHJIr —IIeKTeyi
GananapzbIH OiiM anyblH YHBIMIACTBIpY, Oaranay OOWbIHIIA Ky>KaTTaMaHbl COHJal-aK KYKBIKTBIK
JKOHE HOPMATHBTIK KY)KaTTaMaHbl HTepefi.

6. Kyrinerin notike: Kasakcranma skoHe miereine apHaiibl OimiM Oepy KyieciHiH KaiblmTacy
Ke3eHJepi, Oanajap MeH >KacecHipiMIep[iH aHOMaJbIbl JaMy 3aHIbUIBIKTApbl, apHalbl >KSHE
MHKIIIO3UBTI OiyiM  Oepy canachlHIAFbl MEMJICKETTIK cascaT  Typausbl, JaMyblHAa QpTYpii
aybITKynapel O6ap Oananapra apHajFaH apHaiibl O11iM Oepy »karaainapein Oinesi.

1. MpepexBusursr: [lenaroruxa

2. ITocTpekBU3UTHI: MeToMKa KOHCTPYKTHBHOIO 00y eHUs

3. Henp mucuumumusl: GopMUpOBaHHE HAYYHBIX KOHILEMUUHA B MHKIIO3MBHOM 00pa3soBaHMM Kak
HOBOC SIBJICHHE B COBPEMEHHOW COLMAJIBbHON 00pa3oBATENbHOI HOJUTUKE CTYIEHTOB; BHempeHue
JMYHOCTHO-MOTHBAIIMOHHBIX, TEOPETUUECKHX U MPAKTHYECKUX HABBIKOB yYAIIUXCS MO BHEIPEHHIO
Mozenell MHKIIO3UBHOTO 00pa3oBaHMSl € JETbMH C OrPAaHHYCHHBIMH BO3MOXKHOCTSIMH B
00111€00pa30BaTEIBHBIX YUPEKACHUAX

4. Kpatkoe comepkaHue: YCIOBHS HHKIIO3MBHOro oOpazoBanus B Kasaxcrane. HOpuamueckue
JOKyMEHTBl MHKIIO3UBHOTO 00pa3oBaHus. MHKmO3MBHOE 0Opa3oBaHHe 3a pyOexoM. IIpuHIHIBI
HMHKJIIO3UBHOTO 00yueHusi. OCHOB WHKIIFO3UBHOIO 00pa3oBaHUs .HeoOXomumocTb. HopmatuBHO-
mpaBoBasi 6a3a HHKIIO3UBHOTO 00pa3oBaHus. KOMIIOHEHTHI, KpUTEPHH H IOKa3aTeNIH HHKIIO3UBHOIO
obpaszoBanns. KazaxcTraHckas Mozenb HHKIIO3MBHOIO 00pa3oBaHHs. XapaKTepHUCTHKA BapHAHTOB
HMHKIJIIO3UBHOTO 00pa3zoBanus. Crienuuka HHKIIO3UBHOTO 00pa3oBaHMs.

5.Komnereniuun:Brnaneer nokymeHTauueid B o0sacTd (yHIAMEHTAJIBHBIX HpPOOJIEM TEOPUH U
MPaKTHKA 00pa3oBaHUS 1 HHBAIMAOB M JE€Ted €O CICHHAIbHBIMU HOTPEeOHOCTAMH, IO
OpraHH3alluy MONYYeHHs 00pa30BaHUS JCTHMH C OrPaHUYCHHBIMH BO3MOXKHOCTSAMH, IIO OLEHKE, a
TaKXKe MPaBOBOI 1 HOPMATHBHOH JOKYMEHTAIHEH.

6. OxugaeMslil pe3ynbTaT: 3HAeT 00 JTAalaxX CTAHOBJICHHS CHCTEMBI CIIEIHAIBHOTO 00pa30BaHUS B
Kazaxctane um 3a pyOexxoM, 3aKOHOMEPHOCTSX AaHOMAIBHOIO DPa3BHTHA JAeTel U IOJPOCTKOB,
TOCyIapCTBEHHOH IIONMTHKE B O00JACTH CIICNHMANbHOTO M HHKIIO3UBHOIO 00pa3oBaHHA,
CIenHaIbHBIX 00pa30BaTENbHBIX YCIOBUSX AT JeTel C pa3IUIHBIMHE OTKIOHEHUSIMH B Pa3BUTHU.

bexmypzaesa P.A.,
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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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XUMHSAHBI OKBITY
omicremeci/
Metoauka
HeproaBaHus
xumun/ Methods of
teaching chemistry

eMTHUXaH/
9K3aMeH/
exam

YKazbama
aybI31Ia

1. Ilpepexsusuri: Ilexaroruxa

2. IMoctpekBu3uTi: KOHCTPYKTHBTI OKBITY dfiicTeMeci

3.IloHHiH MakcaThl: XHUMHsS TIOHIH OKBITY MEH OKyJaFbl JKaHa TOciIIep MEH HHTepOelIceHIi
anicrepai MEeHrepy.

4, KbICKaL[Ja Ma3MyHBI: OpTa MEKTEINTE XUMUSAHBI OKBITYbIH MaKCaTbl MEH MiHlleTTepi. Xl/lMl/lSlJ'll:]K
GimiM OepyliH HOPMATHBTIK KyXKaTTapbl, CTaHIApTTap, KYHTi30em oHe cabaK >Xocmapiapkl,
GarnapnaManap KykaTrTamMara KOHBUIATBIH TajanTap, XMMHs cabarblHa KOWbIIATHIH TananTtap. OpTa
MEKTENTe XUMHSAHBI OKBITY ojicrepi. 3amaHayd opicTepAiH kikresayi. JIeMOHCTpaIUsIbIK
ToXiprOenep MeH XUMHSIIBIK SKCIIEPUMEHT TYpiiepl. XUMHUS IOHIHEH ChIHBINTAH ThIC KYMbICTAP/IbIH
TYpJIEpi, Onapabl OTKI3y dicTepi. XUMHUSUIIBIK CAa0aKThl Tajjay aici.

5. Kysiperriniri:bonamak Mexren XuMus IOHI 3aMaHayH TEXHOJIOTOMSIAP, OKBITY MEH OKYIaFbl
JKaHa Tocliuepal TyciHeni

6. Kyrinerin HoTioKe: XUMHUS MIOHIH OKBITY MEH OKBITYAAFbI KaHa TOCIIACpPiH Oiesi.

1. IIpepexBusutsl: [lenaroruka

2. IToCTpeKBU3HUTHI: METOJIMKA KOHCTPYKTHBHOTO 00y4EHHMS

3.Llen1> JAUCHUIUIMHBL: OCBOCHHME HOBBIX MOAXOAOB M HMHTCPAKTUBHBIX MCETOAOB IMPEIOAABAHUA U
U3y4YCHUSA XUMUH.

4 Kpatkoe coxepxanue: Llenp u 3amaum oOyueHuMs XUMHM B cpeaHeil mkone. HopmaTtuBHble
JOKYMEHTBI XHUMHYECKOTr 0O 06pa3013a1-1m{, CTaHJApThl, KaJCHAAPHBIC H IIOYPOYHBIC IUIAHBI,
porpaMMsbl TpeOOBaHUS K JOKyMEHTAllMH, TPEOOBAHUS K YPOKY XUMHMHU. MeTO/bl NpenoaaBaHus
XMMHH B cpenHed mmkosie. Kiaccudukanus cOBpeMEHHBIX METONOB. BUIbI JE€MOHCTpalMOHHBIX
OKCIICPUMCHTOB U XUMHUYCCKUX IKCIICPUMECHTOB. BI/I,HBI BHCKJIaCCHBIX pa60T 10 XMMHH, MCTOJbI UX
npoBeeHHs. MeToj1 aHann3a XMMHUYECKOro ypoKa.

5.Kommnerenuums: Oyayliuidi IIKOJBHBIA NpEIMET XUMHU IIOHUMAeT COBPEMEHHBIE TEXHOJIOTHH,
HOBBIE ITOJXO0IbI B 00YUeHUH U 00y4eHUN

6. OxumaeMblil pe3yybTaT: 3HaeT HOBBIE IIOAXO/IbI B 00y4EHUH U NPENOJaBaHUN XUMUH.

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
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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.

M BIIT AZP | Anam xoHe eMTHXaH/ sxas0aria- 1.ITpepekBu3uTi: AnaM aHaTOMUSICBI Ep6onatos H.H.,
4 KK/ 3212 | xanyapiap 9K3aMeH/ aybl3lIa 2.ITocTpekBU3KTI: BHOTOTHSIIBIK 9BOJIFOLIHS. KapaTbUIBICTAHY
B ¢usnonorusics/ exam 3.IloHHIH MaxcaThl: AzaM OJKOHE JKaHyapiap OpraHM3MIHIH TIpIIIKOPEKeTiHIH OapiblK | Marucrpi, ara OKbITYILBI
BK/ PCh | ®wuzuonorus 3aHABLIBIKTAPbIH MEHIEPY.
BD z 4esioBeKa 1 4. Kpickania Ma3MyHBI: AJaM MEH jKaHyapliap OpPraHH3MIiHIH TIpLIITIK OpEKeTiHIH 3aHIbUIBIKTAPbL.
HSC 3212 | XMBOTHBIX/ Jeneniy Oeifimaenyi »xoHe romeocrassl. AlaM ar3achIHBIH (U3HOIOTHSUIBIK (yHKIUSIAPBIH
Human and animal 3eprrey. JleHe skyienepiHiH >KyMblc icTeyiHiH (QU3HOIOTMSIIBIK epeKIIeTiKTepi (IHTOKPUHIIK,
HAP | physiology JKYHKe, KaH ailHalIbIMbI, aC KOPBITY, OO IIbIFapy, TIpeK-KUMBLI). Op TYPJi KYHenepaid Typ:i
3212 JKaFJailiIapaa JKYMBIC iCTey MEXaHU3Mi.
5. Kysipertiniri: Bonamak OGuomorust moHiHIH MyFaniMi afaM jXoHE XKaHyapiap (U3HOIOTHICHIH
TYCiHeni.
6. Kyrinerin HoTHXKE: Bonamiak Ouosioruss TOHIHIH MyFaimiMi aJaM JKoHE IKaHyapiap
(DU3HOJIOTHSICHIH Olesi.
1.IlpepekBU3UTHI: AHATOMUS YETIOBEKA
2. IlocrpekBu3uThl: buonornyeckas 3BoIIOLUS .
3. Llem; JUCHHUIIIINHBI OBnaaeHue BCEMU 3aKOHOMepHOCTﬂMI/I KHU3HCACATCIbHOCTH opral-m3ma
Ye/IOBEeKa U KUBOTHBIX.
4.Kpatkoe conepxanue: 3aKOHOMEPHOCTU KU3HEEATEIbHOCTH OPraHu3Ma 4eJIoBeKa M )KUBOTHBIX.
Anantanus ¥ romeocra3 opraHusma. Msydenue —QusHoIOrmyeckux (yHKIHH YETOBEYECKOro
opranusma. dusponornueckue  OCOOEHHOCTH  (YHKIMOHHPOBAHUS CHCTEM  OpraHM3Ma
(3HIOKPMHHOM, HEpPBHOH, KPOBEHOCHOH, IHILEBAPUTEIbHON, BBIACIUTENBHON,  OMNPOHIrO-
JBUraTenbHoI). Mexanu3M QyHKIMOHUPOBAHHS Pa3IMUHBIX CHCTEM B Pa3JIMYHBIX CUTYyallUsX.
5.Komnerenuus: Bynynmii yaurenas 61o10ruu NOHUMAET GH3MONIOIMIO YeI0BeKa H JKHBOTHBIX.
6. Oxupmaemsblit pesynprar: bynymwmid y4yutesns OWONOrMM 3HAaeT (U3HOJIOTHMIO YEIOBEKA U
JKUBOTHBIX.
1. Prerequisites: Anatomy of man
2. Post-requirements: Biological evolution.
3. The purpose of the discipline: Mastering all the laws of vital activity of the human and animal
body.
4. Summary: Regularities of the vital activity of the human body and animals. Adaptation and
homeostasis of the body. The study of the physiological functions of the human body. Physiological
features of the functioning of the body's systems (endocrine, nervous, circulatory, digestive,
excretory, locomotor). The mechanism of functioning of various systems in various situations.
5. Competence: The future biology teacher understands human and animal physiology.
6. Expected result: The future biology teacher knows human and animal physiology.
M Bell OF Ocimaikrep eMTHXaH/ Kas30aria- 1.ITpepekBusuti: borannka (OcimuikTep MOP(HOIOTHICH )KIHE AHATOMHUSICHI, CUCTEMAaTHKACHI) Epbonatos HH.,
6 KK/ 3302 | ¢usmonormsicet/ 9K3aMeH/ aypI3LIa 2.ITocrpexBusuti: Kongan6anbl Onoa0rus TONbIpaKTaHy HerizaepiMeH. JKapaTbUIBICTAHY
30 FR duznonorus exam 3.IToHHIH MakcaTbl: OCIMIIKTEp MOP()OJOTHICH JKOHE AHATOMHACHL, CHCTAMTUKAChl Typajibl | Marucrpi, aFra OKbITYILIbI
BK/ 3302 | pacrennit/ TEOPHUSUIBIK OLTIMJII MEHTepYy.
PD PP33 | Plant Physiology 4. Kpickama Ma3MyHbI: OciMAIKTep (QU3HONOTHICH OCIMAIK JKACYMIACHIHBIH (HU3HOMOTUSICHIHA
HSC 02 yitpereni, ecimaikrepzeri (U3MOIOTHSUIIBIK MPOLECTEPAIH Ka3ipri FBUIBIMH JKETICTIKTEpiH XoHE

KOpIIaFraH OpTaMeH OaillaHBICKIH KapacThIpaabl, KOPHIAFAaH OpTa TYPFHICEIHAH OMONOTHAIBIK
JKYHENepAiH OpTypii JeHTeHNepiH, COHBIH IIIHAE MOJEKYJIAJIBIK JKoHE (DU3HONOrHsIIBIK-
OMOXHUMHSLIBIK TIPOLIECTEPAl KapacThIPaIbl.

5. Kysiperriniri: Bonamak 6MOMOrHs MOHIHIH MyFalliMi ©CIMIIIK KYPBUIBICHI, YIITalaphl, KYPbLUTBIMBI
TypaJbl TEOPHSIIBIK O1TIMI1 MEHTepesi.

6. Kyrinerin Hotmke: bonamak OMOJOTHS TMOHIHIH MyFaliMi ©CIMIIK KYPBUIBICHI, YJIIanapsl,
KYPBUIBIMBI Typajibl TEOPHUSUIBIK OLmiMi Oiei.

1. IIpepexkBusutsr: botanuka (MopQoIorus, aHaTOMHSI U CHCTEMATHKa PACTCHHIT)




2. HOCTpeKBI/BI/ITI)IZ HpI/IKHaZ[Ha}I 6]/[0]'[01‘1/[51 C OCHOBaMH IIOYBOBCICHUA .

3. HSHL JUCHHUIIINHBI: BHaI[CTL TEOPETUYCCKUMU 3HAHUSIMU O MOp(i)OJ]OFI/II/I U aHaTOMHH,
CUCTCMATHUKEC paCTeHPIf/'I.

4.KpaTK06 COEpIKaHUE! 3aKOHOM€pHOCTI/I KUBHENCATEIbHOCTH OpraHr3Ma 4€JIOBEKa U )KUBOTHBIX.
Anan'raunﬂ u romMeocTtas opraHusma. I/I3y‘{eHl/Ie (1)I/I3I/IOIIOI‘I/I‘ICCKI/IX (1)yHKI_II/II/I YCIIOBCYECCKOro
OopraHusmMma. DusnonornyecKue OcoﬁeHHOCTI/I (byHKLIPIOHI/IpOBaHI/[S{ CHUCTEM opranusma
(HIOKPUHHOW, HEPBHOH, KPOBEHOCHOH, IMHILEBAPUTEIbHOW, BBIACIUTEIBHOH,  ONPOHIO-
ﬂBI/Il"aTeHbHOI\/‘I)‘ Mexanusm (i)yHKLII/IOHI/IpOBaHI/ISI Pa3IMYHBIX CHUCTEM B pa3IMYHBIX CUTYyallUsX.
5.KOM1‘[6T6HHI/I${Z Eyﬂyﬂlﬂﬁ YYUTEITD 6I/IOJ'IOFI/II/I OBJIAZICET TCOPETUICCKUMHU 3HAHUAMH O CTPOCHUH,
TKaHsAX, CTDOCHUU paCTeHHﬁ.

6.0xuaemMsblii pe3yibTaT: Byaymmii yaurenb OHOJIOTMH 3HAET TEOPETUYECKUE 3HAHUS O CTPOCHHUU,
TKaHsAX, CTDOCHUU paCTeHHﬁ.

1. Prerequisites: Botany (anatomy and systematics of plants)

2. Post-requirements: Applied biology with bases of soil science.

3. The purpose of the discipline: Mastering theoretical knowledge of plant morphology and anatomy,
Systematics.

4. Summary: Plant physiology teaches the physiology of the plant cell, examines modern scientific
achievements of physiological processes in plants and the relationship with the environment,
considers various levels of biological systems, including molecular and physiological-biochemical
processes, in the context of the environment.

5. Competence: The future biology teacher will master theoretical knowledge about the structure,
tissues, and structure of plants.

6. Expected result: The future biology teacher has theoretical knowledge about the structure, tissues,
and structure of plants.
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KoncrpykTuBTi
OKBITY dfticTemeci/
Meronuka
KOHCTPYKTUBHOI'O
oOyuenus/ Methods
of constructive
training

eMTHUXaH/
9K3aMeH/
exam

skazoara-
aybI31Ia

1. IlpepexBusuti: MHKmI03UBTI 6i1iM Gepy.

2. IToctpekBu3nTi: XUMHSANBIK OiiM Gepy/ieri JUarHocTuKa.

3.IlonHiH MakcaTsl: Bomamak myramimMaepai OKymsuiapasiH OoiibiHAa 03 OeriMeH OutiM aiy, e3iH-
©31 perTey Aar/blIapblH KaJbIITACTBIPYFa; Ka3ipri 3aMaHaa TaObICThl 6Mip Cypyre JIaiblH, CaHIbIK
TEXHOJIOTHSIAP/AA KY3bIPJIbUIBIK TAHBITATHIH O€JICEH/1 a3aMaT peTiHJe KajbliTacyFa KeMEeKTECETiH
OKY Y/JepiciH yHbIMJIaCTBIpyFa KaXKETTi OUTIMMEH )KOHE NPAKTHKAJIBIK AalbIHJBIKICH KaMTaMachl3
ery.

4 Kpickaima Ma3MyHbl: OKy MEH OKBITY/IaFbl 3aMaHayH 9JIic Tacinaep. bIHThIMaKTacTBIK IeH e3apa ic
— opekerreri xyMbIc. J{uanortsl okbITy. Jlapsiaasl 6ananapast okeITy. JKocnapriay. ¥3ak, opTa sKoHE
KbICKa Mep3imMzi sxocnapiay. OnapzbiH OaiylaHbIChl MEH epekiuenikrepi . binimuai 6aranay. OkpITyna
CbIH TYPFBICBIHAH Ouay/ibl Koiany. OKbITY MeH OKbITY yaepicHie Lesson study konnany. OKy MeH
OKBITYyJaFbl aKMapaTThIK—KOMMYHUKauusuiblK  TexHoiorust (AKT). AKT-HbIH nenarorukainbik
crpateruschl. UHTEpaKTUBTI )KOHE MHKIIIO3UBTI CHIHBINTHI KAJIBINTACTBIPY dICTEPI.

5.Kysipertiniri: KOHCTPYKTHUBTI OKBITY TEXHOJIOTMSCBHIH TEOPHUSUIBIK HEri3[AepiH; KOHCTPYKTHBTI
OKBITY/IbIH XKETi MOYJIH; K€Ti MOAYJIb MATIHIHAE YIIIHII JeHreil OariapiaaMachIHbIH TEOPHSIIBIK
HETI3/epiH; OKY YAEpICIH YHBIMIACTBIPY YIIiH KAXKETTi IPaKTUKAJIBIK TAHbIH IBIKTBl HTEPreH.
6.KyTinerin notimke: OKyIIbLIapAbIH OOHBIHAA 03 OeTiMeH 0iliM aly, e31H-e31 peTTey AaFblUIapbH
KaJBIITACTBIPYFa; KOHCTPYKTUBTI OKBITY[a HETi3IelreH XUMHMS IoHI cabaKTapblH YHBIMOACTBIPYFa
KabiaeTTi MaMaH KaJbIITacabl.

1.ITpepekBusut: NHKII03MBHOE 00pa3oBaHHUE.

2. IlocrpexBusutsl: Ilemarormyeckas THarHOCTHKA B XHMHIECKOM 00pa30BaHUU

3.Lenp mucuumanzbl: Co3naHue yciaoBHH Ui o0ecriedeHust Oynylmux y4yurteneld HeoOXOIUMBIMU
3HAHUSIMH M TIPaKTHYeCKOM  IOATOTOBKOH I OpraHu3alMd  y4eOHOro  Ipolecca,
CIIOCOOCTBYIOIMMH (HOPMHUPOBAHUIO y YYaIIUXCS HABBIKOB CaMOOOpPa30BaHUS, CaMOPEryILIHY;
OBIT TOTOBBIM K YCIIEIIHON JKH3HH B COBPEMEHHOM MUPE, IIPOSIBIATH KOMIETEHTHOCT B ITH(POBBIX
TEXHOJIOTHAX

4 Kpatkoe comepxanue: CoBpeMeHHbIe TOOXOABI U MeToAbl oOydenus. Texmomorus
coTpyaauuectsa. Jlnanorosslii Meton. O0yuenne ogopeHHbIX gerell. [InanupoBanue.

Apsinosa K.I1I.
TneJjaroruka
FBUIBIM/IAPbIHBIH
KaH/MIaThl,
ara OKbITYLIBI




JlonrocpoyHoe, CpeIHECPOYHOE M KPATKOCPOYHOE IUIaHHMpOBaHWE. MX CBS3b M OCOOCHHOCTH.
Ouenka 3HaHuil. Vcronp3oBaHue KpUTHYECKOro MbIIIIeHUs H Lesson study B mporecce o0ydeHusI.
HudopmarnmonHo-koMMyHuKanuonnele  texHoxoruun (MKT) B oOydueHun. menmarormdeckas
crparerus IKT. Metons! GpopMHpOBaHUS HHTEPAKTHBHOTO M HHKJIIO3UBHOIO KJIacca.
5.KOMH6T6HTHOCTI)ZOCBOI/UI TCOPUTUUICCKUE OCHOBBI TEXHOJIOTMH KOHCTPYKTHBHOI'O OGy'{eHI/ISI;
CEMb Moz[yneﬁ KOHCTPYKTUBHOI'O 06y'{eHHﬂ; TCOPUTUYCCKHUE OCHOBBI IIPOrpaMMbl TPETHETO YPOBHS
B KOHTEKCTC CEMH Monyneﬁ; MPaKTUICCKYO IOAIOTOBKY, Heona}:[nmylo JUIsL  OpraHu3anyu
y4eOHOro rnpomecca.

6.0xunmaemslii pesynbraT: DOpMHUPYETCS CHELHMAIMCT, CIOCOOHBIH (GOPMHUPOBATH Y YydYaIUXCS
HaBbBIKHA CaM006pa30BaHI/l${, CaMOperyJisiivi;, OpraHu30BbIBATH YPOKU XHWMHH, OCHOBAHHBLIC Ha
KOHCTPYKTUBHOM OOY4YEHHU.

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 (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.
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Buonorusuibik
SBOJIIOLIHS
buonoruueckas
IBOJIIOLIHS/
Biological evolution

eMTHuxaH/
9K3aMeH/
exam

skazbara-
aybI31Ia

1.ITpepekBu3uTi: AnaMm >xoHe xaHyapiap GU3HOIOrHACH

2.ITocrpekBu3uTi: MoseKkynaublk OUOIOTHsL.

3.ITouHiH MakcaThl: JlHaTeKTHKAIBIK-MaTEPHANUCTIK KO3KapacThl AaMBITY, OMOJIOTHSIIBIK OfJIay bl
KaJIbIITaCTBIPY

4 Kpickamia  MasmMyHbl:  bBuonorusiblk  sBomonus"  IOHIH - OKy  OapbIChiHIa  CTYICHTTEp
JIMaIeKTHKAJIbIK-MATCPHAIMCTIK ~ KO3KAPAaCThl  JAMBITAAbl  JKOHE  OMOJOrMSUIBIK  OifIayJibl
KaJIBINTACTBIPaIbl, OChl KYOBUIBICTBIH ceOenTepi MEH caJlapblHBIH 3aH/Abl ceOenTepiH TyCiHEexi.
I'eHeTnKa, LHUTOIOTHS HKOHE DKOJIOTHMS CHAKTBI JKAIIbl OMOJOTHSIBIK FBUIBIMAAP/BIH KONTErcH
HEri3ri npuHIMNTEpi OyJ1 Maceneie IBOMOLUSIIBIK MaFbIHAFa Ue.

5. Kysiperriniri: bonamrax Oxonorust moHiHiH MyFaliMiInaaeKTHKAIBIK-MAaTePUAINCTIK KO3Kapachl,
OMOJIOrUSUTBIK OIIaybl KAJIBIITACAIbL.

6. Kyrinerin Horwke: bonamaxk OHONOTHsS IOHIHIH MYyFaliMiaHaIeKTHKAIBIK-MaTEePUATHCTIK
KO3Kapachl KaJbIITacalbl MCH OMOJIOTHAIBIK OHIAYIbl MEHIePerl. .

1. IIpepexBu3nThr: OU3HONOTHS YEIOBEKA U KUBOTHBIX

2. IocrpexBu3uTh: MosekynspHas OUOIOTHS.

3. Uenp amcumminesl Pa3BuTHe ANANEKTHKO-MATEPHAIMCTHYECKOrO MOAXO0AA, (HOPMHPOBaHHE
OUOIOrHYECKOr0 MBIILICHHS

4 Kpatkoe coxepxaHue: B xozme u3ydeHus AMCHMIUIMHBI «BHOIOrHYecKas 3BONIOLHA» CTYACHTHI
Pa3BHUBAIOT AHANCKTHKO-MATEPHATNCTUYECKOE OTHOLICHHE U CO3MAI0T OHOJIOTMYECKOE MBIILICHHE,
IOHSTh 3aKOHHBIC IPUYHHBI IPUYHH U MOCICACTBHIL 9TOr0 sSBJICHU. MHOTHE OCHOBHBIC ITPHHIIUITBI
00IIMX GHONIOTMYECKUX HAYK, TAKMX KaK TEHETHKA, IINTONOTHS H 9KOJIOTUs, HMEIOT 9BOIIOLINOHHBI
CMBICJI B 9TOM BOIIPOCE.

5.Komnerenmus: @opMupyeTcst y Oyayiiero yqauTesnst 6HOIorny InaleKTHKO-MaTepUaTnCTHYeCKOe
BHUJICHNE, OHOJIOrNYECKOE MBIIIICHHE.

6. Oxwumaemslii pesymbrar: Byaymmii yuutens OGuonornu copMHpPYET CBOM JHAIEKTHKO-
MaTepHaINCTHYECKHE B3TIISIABI M OBJIAECT OMOIOTHYECKHM MBIIIICHHEM.

Ep6onatos H.H,,
KapaTbUIBICTAHY
MarucTpi, ara OKbITYIIbI




1. Prerequisites: Human and animal physiology

2. Post-requirements: Molecular biology

3. The purpose of the discipline: Development of a dialectical-materialistic approach, formation of
biological thinking.

4. Summary: During the study of the discipline "Biological Evolution", students develop a
dialectical-materialistic attitude and create biological thinking, understand the legitimate causes of
the causes and consequences of this phenomenon. Many basic principles of general biological
sciences, such as genetics, cytology and ecology, have an evolutionary meaning in this matter.

5. Competence: The future biology teacher develops a biologic-materialistic vision, biological
thinking.

6. Expected result: The future biology teacher develops an alectic-materialistic attitude and learns
biological thinking.
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I'eneruka/ I'eneTnka
/Genetics

eMTHXaH/
9K3aMeH/
exam

skazoaria-
aybI3lIa

1 IIpepexkBu3uTi: AaM xoHE xKaHyapiaap pU3HOIOTHSICH

2.IToctpexBu3nTi: MoseKynaabK OHOIOTUsL.

3.IlonHiH MakcaTbl: TYKbIM KyaJayLIbIIBIK IEH ©3TeprillTiKTi 3epTTey, TYKbIM KyalaWThIH
AKIMapaTThl )XacyllaaaH OpraHu3m I[eHFeﬁiHe, MeXaHU3MIiH MEHIEPY.

4. Kpickama Ma3MyHbI: I'eHeTHKa Tipi aF3aHbIH €Ki HETi3ri epeKIlelIiriH - TYKbIM KyanayIbUIbIK ITeH
©3rePrillTiKTi 3epTTeyre KOHE OHBIH 3aHIBUIBIKTAPBIH dPTYPIi JeHIelIepie 3epTTeyre apHalFaH.
T¥KBIM KyaﬂaﬁTLIH aKnapaTThl )KacylagaH OpraHu3m z[e}{reﬁil—le, OHBIH MexaHme{epiHe,
aKIMapaTThIK MaTepHaJIbIH KYPbUIbIMbIHA Oepy Typaibl 6itiM Gepeni.

5. Kysiperriniri: bonamrak 6uonorus moHiHIH MyFaliMi TYKbIM KyaJayIIbUIBIK MEH ©3reprillTiKTi
MEHrepei.

6. Kyrinerin wotwke: Bomamak Ouojorus NOHIHIH MyFalliMi TyKbIM KyaJayIIbUIBIK IEH
e3reprimrikTi O6ineni.

1.ITpepexBu3uTbl: GU3NONOrHs YEIOBEKA U KUBOTHBIX

2. IloctpexBusutel: MonekyspHas OHOIOTHS.

3. LleJ'Ib JUCHHUIIIMHBI: . MSy'—IeHl/IC HacCJICACTBCHHOCTU U U3MCHYMBOCTH, YCBOCHUC HaCHCﬂCTBCHHOﬁ
uH(OpMAIMU U3 KJIETKU HA YPOBEHb OPraHU3Ma, MEXaHHU3M.

4 Kpatkoe conepxanue: ['eHeTHKa NpeiHa3HA4YeHa JUIl M3YYEHHS JBYX OCHOBHBIX OCOOCHHOCTEH
JKUBOI'0O OpraHusMa - U3Yy4YCHHUSA HACJICACTBCHHOCTH U U3MCHYMBOCTA U HU3Yy4YCHHUSA €ro 3aKOHOB Ha
pa3HBIX ypoOBHsX. Jlaer 3HaHMSA O Iepegaye HACICACTBEHHOH WMH(OPMALUHU OT KIETOYHOIO 0
YPOBHSI OpraHU3Ma, ero MEXaHu3MOB, CTPYKTYPbl HH()OPMALIMOHHOIO MaTepHalia.

5.Komnerenuums: Bynyumit yunrens 6M0JI0OrMH OCBaUBAET HACIECACTBEHHOCTh U M3MEHYMBOCTb.

6. OxupmaeMslii pesynprat: bynymuil yuurens 6M0OJOrUU 3HAET HACIEACTBEHHOCTh U M3MEHUUBOCTb.
1. Prerequisites: Human and animal physiology

2. Post-requirements: Molecular biology

3. The purpose of the discipline: The study of heredity and variability, the assimilation of hereditary
information from the cell to the level of the organism, the mechanism.

4, Summary: Genetics is designed to study two main features of a living organism - the study of
heredity and variability and the study of its laws at different levels. It gives knowledge about the
transmission of hereditary information from the cellular to the level of the organism, its mechanisms,
the structure of information material.

5. Competence: A future biology teacher learns heredity and variability.

6. Expected result: The future biology teacher knows heredity and variability.

Ep6onatos H.H,,
JKapaTbUIbICTAHY
Marucrpi, ara OKbITYLIbI
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Konnanbass
Guoorus
TONBIPAKTaHY
Heri3epiMen/
IIpuknagnas
Guoorus ¢
OCHOBaMHU
IIOYBOBEIECHUsI/
Applied biology with
bases of soil science

eMTHuxaH/
9K3aMeH/
exam

skazbara-
aybI31Ia

1.ITpepekBu3suti: boranuka (Ocimuiktep MOPHOIOTHACH )KIHE AHATOMHUS -Chl, CHCTEMATHKAChI)
2.IToctpexkBu3uTi: MoneKkynaublk OMOIOTHsL.

3.IToHHiH MakcaThl: TomNbIpaKTaHy HeETI3AepiH, Ty3ily (GaKTopiapbslH, OCIMIIK KOPEKTEHYIHiH
FBUIBIMH HET13]IepiH MEHTepy.

4. Kpickama MmasmyHsel:  Tomelpaktany. Tomslpak Tysimy — ¢axropmapbl.  TOMBIpaKkThIH
TPaHyJOMETPUSUIBIK Kypambl. EriHmmiK. AybIcmansl ericTiH JKiKTedyl.  ApamInentep >KoHe
onmapMeH Kypecy. OciMIiK KOpPEeKTeHYiHiH FhUIBIMH Herismepi. MUHEpanIbl KoHE OpraHUKalbIK
ThIHAUTKbITAp. JIOHAI *KOHE OypIIAKTHI AaKbiIaap. Tamelp Aakeligapsl. KekeHic AakblIaapbIHbIH
TYpPJIEpi ’KSHE OJapbIH KikTenyi. KekeHic mapyamsiibibl. Herisri xeMic JaKbuiapbl.

5. Kysiperriniri: TomblpakTaHy Heri3iepiH, Ty3i1y (akTopiapbiH, 6CiMIiK KOPEKTEHYIHIH FhUIBIMH
HETi31epiH MEHIepesi.

Epbonatos HH.,
JKapaThIIBICTAHY
MAarucTpi, aFa OKBITYIIbI




6. Kyrinerin notike: Tomblpakrany Heri3jepiH, Ty3ily (akTopiapblH, ©CIMIIK KOPEKTCHYIHiH
FBUIBIMU HET13]epiH Oiei.

1.HpepeKBI/I3I/ITI)IZ Du3no0rus 4ea0BeKa U KUBOTHBIX

2. IlocrpexBusutsl: boranuka (Mopdoorus, aHaATOMHS U CHCTEMATHKA PACTCHHIA)

3. I_IGIII) JUCLHUIIIINHBI B.TIalIeTI) OCHOBaMH ITOYBOBCIACHMU, CbaKTOpaMI/I 06[’_)8.30B41HI/I${7 Hay4YHbBIMU
OCHOBaMH ITUTAHUSA paCTeHHﬁ.

4 Kparkoe coxepxkanue: IlouBoBenenue. Paktopsl M04BOOOpazoBaHus. I'paHynomerpHdecKuii
coctaB nouBbl. 3emuenenus. Knaccugpukanus ceBooboporoB. CopHble pacTeHHst U O0pb0a ¢ HUMH.
Hay‘IHI)Ie OCHOBBI ITHTAHUA paCTeHP[ﬁ. MPIHepaJ'[BHBIe U OpraHu4Ye€CKue yz[oﬁpe]—mﬂ. 3epHOBBIe u
3epHO606OBBIe KYJbTYpPBI. KOpHel‘[J’[OZ[BI. BI/IZ[BI OBOILIHBIX KYJIBTYp H HX KJ'IaCCI/I(bI/IKaLII/IS[.
OBo1eocTBO. OCHOBHBIE IIOAOBBIE KYJIBTYPBI.

5.KOM1‘[6T6HHI/I${Z BnaneeT OCHOBaAMH IIOYBOBCIACHU, (baKTOpaMI/I 06pa30BaHI/I$[, Hay4YHbIM U
OCHOBAaMH ITUTAHUSA paCTCHHﬁ.

6. OxxuaeMslil pe3ybTaT: 3HAaeT OCHOBEI IOYBOBECHHUS, (haKTOPBI 00pa30BaHusl, HAYYHbIC OCHOBBI
MMHUTaHU pac‘reHHﬁ.

1. Prerequisites: Human and animal physiology

2. Post-requirements: Botany (anatomy and systematics of plants)

3. The purpose of the discipline: Mastering the basics of Soil Science, formation factors, and
scientific foundations of plant nutrition.

4. Summary: Soil science. Factors of soil formation. Granulometric composition of the soil.
Agriculture. Classification of crop rotations. Weed plants and the fight against them. Scientific
bases of plant nutrition. Mineral and organic fertilizers. Cereals and leguminous crops. Root
vegetables. Types of vegetable crops and their classification. Vegetable growing. The main fruit
crops.

5. Competence: Master the basics of Soil Science, formation factors, and scientific foundations of
plant nutrition.

6. Expected result: Knows the basics of Soil Science, formation factors, and scientific foundations of
plant nutrition..




2. DJIeKTMBTI MIHEP
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M3 bI1 Bot boranuka 5 1 1 eMTHXaH/ TeCcT 1.IlpepekBu3uti: Bruonorus (MekTen Kypchl) BaiikenxeeBa A.T-

TK/ 1201 | (©cimaikrep 9K3aMeH/ 2.IToctpexBu3uTi: OciMaikTepaiH MOP(OTOrHsICH JKOHE aHATOMHSICEL. 0.F.K., IOLIEHT
b Bot MOp(OI0-TUSICBI exam 3.IlonHiH MakcaTsl: OciMaikTep MOP(DOJIOTHACH JKOHE AHATOMUSICHI, CHCTAMTHKACBHI TYypPaJibl
KB/ 1201 | >xoHe aHATOMHUSCHI, TCOPHSIBIK OiNiMAI MEHTepy.
BD Bot | cucremarnkacer)/ 4. Kpickama Ma3MyHBI: OCIMAIK JKacyIIachIHBIH KYPbUIBICHL. OCIMAIK yiImanapbl, OlapiblH
ocC 1201 | Boranuka KYPBUIBIMBL.  ©OCIMIIKTEp/[iH BEreTaTWBTI MYIICNEPi, AHATOMHSUIBIK JKOHE MOP(HOIOTHSIBIK

(mopdomnorus, KYPbUIBIMBbI, MeTamMop(do3aapbl. OCIMAIKTEpAiH T€HEepaTUBTI MYLIETepi, aHATOMUSUIBIK HKIHE

AHATOMMS U MOP(OIOTHANBIK KYPBUIBIMBL. ©OCIMIIKTEp TaKCOHOMHACHL banapipiap, caHbIpayKyJakTap,

crcTeMaThka KpiHanap. Cropanbl eciMIIKTep: MYKTopi3dinep,  IJIAyHTOpi3Ainep, HamOpTHUKTOPI3Mijep,

pacrenwuii)/ Botany

(anatomy and
systematics of
plants)

KBIPBIKOYBIHIAP. AIIBIKTYKBIMIBUIAP, JKaOBIKTYKBIMIBLIAP: SKajdIbl CHIATTaMachl, Tapaiysl,
Heri3ri exingepi..

5. Kysiperriniri: bonmamak Ouonorus MoHIHIH MyFaliMi eCIMIIK KYpbUIBICHI, YJIIaiapsl,
KYPBUIBIMbI TypaJibl TEOPHSIIBIK O1J1IM/Ii MEeHrepei.

6. Kyrinerin Hotwke: Bomamak Guonorusi MoHIHIH MyfaniMi ©CIMIIK KYPBUIBICHI, YJIIANapsl,
KYPBUIBIMBI Typajibl TEOPUSUIBIK Oinimzi Oineni.
1.ITpepeKkBU3UTHI: Buonorus

2. ITocrpekBu3uThl: Mopdoorus u aHaTOMuUs pacTeHUH
3. Uenp apucuuminHel: BrnageTs TEOPEeTHMYECKHMMM 3HAHMSAMH O MOP(OIOrMM M aHATOMHH,
CHUCTEMaTHUKE PaCTCHUI.
4. Kpartkoe comepxaHue:

(IIKOJTBHBII Kypc)

CrpoeHHE PaCTUTEIbHON KJIETKH. TKaHW PacTeHHH, MX CTpPOCHHE.
BereratuBHBIC OpraHbl pacTeHHH, aHATOMO-MOP()OIOrHYECKOe CTPOCHHE, MeTaMOop(O3BL.
T'eHepaTHBHBIE OpraHbl pacTeHHi, aHaToMo-Mopdosoruueckoe CcTpoeHue. TaKCOHOMHUS
pacrenuii. Bogopocmu, rpusl, naumaiinuku. CropoBble: MXH, IJIayHBI, MAIOPOTHUKH, XBOIIU.
T'onoceMeHHBIe, IOKPHITOCEMEHHBIE pACTEHMS: OOMAs XapaKTepPUCTHKA, PACIPOCTPaHCHHE,
OCHOBHBIC ITPEACTABUTECIIA.

5.Komnerenums:  Bynymwmii yuutens OMOJOTHMM OBJaJEeT TEOPETHYCCKUMU 3HAHMUSAMHU O
CTPOCHUH, TKAHAX, CTDOCHUHN paCTeHHﬁ.

6.0xunaemblii  pesynbTaT: OXMIAaeMbId pe3yiabTaT: OyAyUMH Yy4uTendb OWONOTHM 3HAeT
TEOPETUYECCKUE 3HAHUA O CTPOCHUH, TKaHAX, CTPOCHUU paCTCHPIfI.

1. Prerequisites: Biology (school course)

2. Post-requirements: Morphology and anatomy of plants.

3. The purpose of the discipline: Mastering theoretical knowledge of plant morphology and
anatomy, Systematics.




4. Summary: Plant cell structure. Plant tissues, their structure. Vegetative organs of plants,
anatomical and morphological structure, metamorphoses. Generative organs of plants, anatomical
and morphological structure. Taxonomy of plants. Algae, mushrooms, lichens. Spore-bearing:
mosses, moss, ferns, horsetails. Gymnosperms, angiosperms: general characteristics, distribution,
main representatives.

5. Competence: The future biology teacher will master theoretical knowledge about the structure,
tissues, and structure of plants.

6. Expected result: Expected result: the future biology teacher has theoretical knowledge about the
structure, tissues, and structure of plants..
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1201/
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1201/
MAP12
01

Ocimaikrepaiy
MOpOIIOrUsiChl
JKOHE aHATOMHUSICHI/
Mopdosorus u
aHATOMHMS pacTeHU#/
Morphology and
anatomy of plants

eMTHXaH/
9K3aMeH/
exam

TECT

1 IlpepexBusuTi: Buonorus (MexTen Kypcsl)

2.ITocrpekBu3uTi: L{UTONIOrKS KOHE TMCTOJIOTHs HETi3/epi.

3.IlonHiH MakcaTsl: ©OciMaikTep MOP(OJIOrHACH JKOHE AHATOMUSICHI, CHCTAMTHKACHI TypaJibl
TEOPHSUTBIK O1TIMAI MEHTepYy.

4. Kpickamia Ma3MyHbI: OCIMIIK JKacylIaChIHBIH KYPBUIBICHL OCIMJIK YJIranapsl, OJapibiH
KYPBUIBIMBL. OCIMIIKTep/iH BEreTaTHBTI MyIUeNepi, AaHATOMHSIBIK JKOHE MOP(OIOrHsIIBIK
KYPBUIBIMBI, MeTaMopdo3aapbl. OCIMIIKTEpAiH TIeHepaTUBTI MyIUelepi, aHaTOMUSUIBIK JKOHE
MOP(DOJIOTHSIIBIK  KYPBUIBIMBL.  OCIMIIKTep TaKCOHOMUSCHL. bagsipnap, caHbIpayKyJIaKrap,
kpiHaymap. Cropanbl OciMIiKTep: MYKTOpi3ijep,  IUIAYHTOpI3Aijiep, MarOpTHUKTIPI3aiiep,
KBIpBIK6yLIH}I[ap. AI_LILIKT¥KLIMI[LIJ'Iap, )KaGLIKWKLIMZ[HJ‘IapI KaJlmbl cUllaTTaMachbl, Tapaysbl,
HEri3ri exinaepi..

5. Kysiperriniri: Bomamak Ouonorust MHoHiHIH MyFaliMi eCiMIIK KYpBUIBICHI, YIIIIanapsl,
KYPBUIBIMBI TypaJlbl TEOPUSUIBIK O1TiMI1 MEHrepesi.

6. Kyrinerin Hotmxe: Bonmamak OuoNoOrus MoHIHIH MyFaniMi ©CIMIIK KYPBUIBICHI, YJITIANapsl,
KYPBUIBIMBI TypaJslbl TEOPUSUIBIK OiimMai Oineni.

1.IIpepeKBU3HTHI: buonorus (IIKONMBHBIH Kypc)
2. nOCTpCKBl/Bl/ITbII OCHOBI:I IMMTOJIOTHH U THCTOJIOTUH

3. Lenp aucuuminHel: Bragers TeoperHyecKMMH 3HAHHAMH O MOP(GOIOIHH W AHATOMHH,
CHCTEMATHKE PaCTCHUI.

4. Kpatkoe conepxanue: CTpoeHHE PACTUTEIbHOM KIETKH. TKaHM PacTEeHUH, MX CTpPOCHHE.
BereratuBHble OpraHbl pacTeHMi, aHaTOMO-MOP(OJIOTHYECKOE CTPOEHHE, MeTaMOp(O3bL.
T'eHepatuBHBIE OpraHbl pacTeHud, aHaToMo-Mopdoiornuyeckoe crTpoeHue. TakCOHOMHUS
pactenuid. Bogopociu, rpu0sl, numaiHukd. CropoBble: MXH, IUIAyHBI, HAlOPOTHUKH, XBOLIM.
TonoceMeHHbIe, TOKPBITOCEMEHHBIC PACTEHMS: O0OIIAs XapaKTepUCTHKA, PACIpOCTpaHEHHE,
OCHOBHBIC ITPEACTABUTECIIN.

5.Komnerenumsa:  Bynymwmid yuutens OMOJOTHMM OBJAJEET TEOPETUUECKUMH 3HAHMAMH O
CTPOCHMH, TKAHAX, CTPOCHUH PACTECHUH.

6.0xunaemblii  pe3ynabraT: bynymwmii yuurenb OHONOrMH 3HAET TEOPETUYECKHE 3HAHUS O
CTPOCHMH, TKAHAX, CTPOCHUH PACTCHUH.

1. Prerequisites: Biology (school course)

2. Post-requirements: Basics of Cytology and Histology.

3. The purpose of the discipline: Mastering theoretical knowledge of plant morphology and
anatomy, Systematics.

4. Summary: Plant cell structure. Plant tissues, their structure. Vegetative organs of plants,
anatomical and morphological structure, metamorphoses. Generative organs of plants, anatomical
and morphological structure. Taxonomy of plants. Algae, mushrooms, lichens. Spore-bearing:
mosses, moss, ferns, horsetails. Gymnosperms, angiosperms: general characteristics, distribution,
main representatives.

5. Competence: The future biology teacher will master theoretical knowledge about the structure,
tissues, and structure of plants.

6. Expected result: The future biology teacher has theoretical knowledge about the structure,
tissues, and structure of plants.

BaiikenxeeBa A.T-
0.F.K., IOLEHT




M7

BII
TK/
B/l
KB/
BD
oc

ECh2202
/
ChE2202)
/
ChE2202,

OnemMeHTTED
XUMUSACHI/

XuMHs 2JIEMEHTOB/
Chemistry element

eMTUXaH/
9K3aMeH/
exam

skazbara-
aypI3LIa

1.ITpepekBu3uTi: BeliopraHuKaiblK XMMHUSHBIH TCOPHSJIBIK Heri3aepi

2 .IocrpekBusuTi:Opranukainbik xumus 1,11, XUMUSIIBIK TEXHOIOTHS.

3.ITonnig Makcatsl: J[.M.MeHzeneeBTiH IEepHOATHIK JKYHeCiHAEri XUMHUSUIBIK JJIEMEHTTEPIiH
KacUeTTepi XKoHe e3repicTepi KOHIHIE TOJIBIK TEOPHSUIBIK OLIIMAI KaJIBIITaCTHIPY XKOHE MEHTEPY.
4, KBICKaHJa Ma3MYHBI: XI/IMI/I}IHLIK 3HeMeHTTepHiH NEPUOATBIK )I(Yﬁe[[el‘i OpHBI, CUIlIaTTaMachbl.
DneMeHTTepAiH KiaccupuKanusachl. DieMeHTTepiH nepuonThik xyieneri I A, II A, III A, IV
A, V A, VI A, VII A Tomma 3JIeMEHTTEpiHIH (HU3UKAIBIK KOHE XHMHSJIBIK KaCHETTEpi,
kosinanslaysl. I B, II B, III B, IV B, V B, VI B, VII B Tomuia 3jieMeHTTepiHE JKaIbl MIOTY. S-
3HeMeHTTepi JKOHE OJiapAblH KOCBUIBICTaPhI. p-BJ'[eMeHTTepi JKOHE OJIapabIH dJI/I3I/IKaJ'II>IK JKIOHE
XUMMUSAJIBIK KacueTTepi. d-SHeMeHTTepi JKOHE€ OHBIK KOCBLIIBICTAPBI. f-anemeﬂﬂ‘epi JKOHE OJlapAblH
Taburarra TapaJysbl. PaI[I/IoaKTI/IBTi BJIEMEHTTEP, OJIapABbIH IIEPUOATHIK KECTEAE OpHAJIACYhI.

5. Kyiperrinmiri: bBomamax xumusi @oHI MyraniMJepi NEpHOATHIK OKyiiemeri 0OapiibIK
9JIEMEHTTEeP/IiH KACHETTEepiH, ajly >OJNAapblH, KOJJIAHBUIYBIH,  3aTTapblH KacHETTEepi MeH
KYpPBUIBIMIApbIH, TCPMOAUHAMUKA 3aHAAapbIH, OJIapAbIH esrepiCTepiHiH KHHCTHUKACBIH, HpOHeCTiH
OarbITBIH aHBIKTAY/IBI O1JIeTi.

6. Kyrinerin Hotmke: IlepHoATHIK Kyieneri OapibIK 3JIEMEHTTEpP Typajbl TOJIBIK TEOPHSUIBIK
JKOHC MPAKTUKAJIBIK MaTCpHaJIAapbIH Hrepez{i.

1.IIpepekBusutsl: TeopeTrnueckne OCHOBBI HEOPraHUYECKOW XUMHUH

2. [MocrpexBusutel: Oprannyeckor xumust LII, Xumuueckast TeXHOIOTHS.

3. Lenp aucuumunsl: QOpMUPOBaHHE U OCBOCHHE ITOJIHBIX TEOPETHYESCKHX 3HAHMUIT O CBOHMCTBaX
U U3MEHEHHUSAX XMMHUUYECKHX BJIEMEHTOB B Ieproauueckoii cucreme J1. 1. Menneneesa.

4. Kpatkoe cofepxanne: XapaKTepUCTHKAa M MECTO XMMHYECKHX 3JIEMEHTOB B MEPUOIHYECKOH
cucreme. Knaccuguxanms snementoB. OusMuecKkHe M XUMHYECKHE CBOWCTBA M IPHMEHEHHE
anementoB noAarpynmnsl I A, II A, III A, IV A, V A, VI A, VII A B nepuoguueckoit cucreme.
O0wmwmii 0630p 3nemento noarpynmnst 1 B, 11 B, III B, IV B, V B, VI B, VII B. s-3neMenTs! 1 ux
COC/IMHCHMUS. p-anemeHTu n HX (1)1/[31/[‘{CCKI/IC H XHUMHYECCKHEC CBOﬁCTBa. d-3J’leMeHTbl n HuXx
coenuHeHns. f-3EMEHTBI M MX pacpoCTpaHEeHHe B MpHpoje. PaauoakTHBHbBIC JJIEMEHTHI, HX
PAacIoIOKEHHE B IEPHOANUECKOM TabIHILe.

5.Kommnerenuus: Oyayume yduTens XUMUU 3HAIOT CBOMCTBA, CIIOCOOBI MOJIyYEHHS, IPUMEHEHU e
BCEX OJJIEMEHTOB MEPUOJUUYECKONM CHCTEMBbI, CBOWCTBA M CTPYKTYPbl BEILIECTB, 3aKOHBI
TEPMOJMHAMUKHU, KHHETUKY UX U3MEHEHUH, ONPEeAEICHUE HAallpaBJICHUs MTpolecca.

6. Oxuaemblil pe3ynbTar: Biiajeer nmojHbIM TEOPETHYECKUM U NPAKTHYECKUM METapHanoM 000
BCCX DJICMCHTaX HCpI/IOZ[I/I‘ICCKOﬁ CHUCTCMBI.

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, 111
A IV AV A VI A VII Ain the periodic table. General overview of the elements of subgroup |
B, Il B, Ill 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., Ipodeccop
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Chemistry of rare
metals

eMTUXaH/
9K3aMeH/
exam

skazbara-
aypI3LIa

1.ITpepekBu3uTi: BeiiopraHuKaiblK XMMHUSHBIH TCOPHSIIBIK Heri3aepi

2 ITocrpekBuzuti:Opranukainbik xumus 1,11, XUMUSIIBIK TEXHOIOTHS.

3.ITonnig Makcatsl: J[.M.MeHzeneeBTiH IEepHOATHIK JKYHeCiHAEri XUMHUSUIBIK JJIEMEHTTEPIiH
KacHeTTepi XKoHe e3repicTepi KOHIHIE TOJIBIK TEOPHSUIBIK OLIIMAI KaJIbIITACTHIPY XKOHE MEHIEpY.
4, KBICKaHJa Ma3MYHBI: XI/IMI/I}IHLIK 3HeMeHTTepI[iH TIEPUOATHIK )KYﬁeL[eFi OpHBI, CHUIIaTTaMacChbl.
DneMeHTTepAiH KiaccupuKanusachl. DieMeHTTepiH nepuonThik xyieneri I A, II A, III A, IV
A, V A, VI A, VII A Tomma 3JIeMEHTTEpiHIH (HU3UKAIBIK XOHE XHMHUSIIBIK KacHEeTTepi,
kosinanslaysl. I B, II B, III B, IV B, V B, VI B, VII B Tomnma s1eMeHTTEepiHe KaJIlbl MIONY. S-
3HeMeHTTepi JKOHE OJiapAblH KOCBUIBICTaPhI. p-BJ‘[eMeHTTepi JKOHE OJIapabIH (1)PI3I/IKaJ'II>IK JKIOHE
XUMMUSAJIBIK KacueTTepi. d-SHeMeHTTepi JKOHE€ OHBIK KOCBLIIBICTAPBI. f-anemeﬂﬂ‘epi KQHE OJlapAblH
Taburarra TapaJysbl. PaI[I/IoaKTI/IBTi BJIEMEHTTEP, OJIapABbIH IIEPUOATHIK KECTEAC OpHAJIACyhI.

5. Kyiperrinmiri: bBomamax xumusi @oHI MyraniMJepi NEpHOATHIK OKyiiemeri 0OapiibIK
9JIEMEHTTEeP/IiH KACHETTEepiH, ajly >OJNAapblH, KOJJIAHBUIYBIH,  3aTTapblH KacHETTEepi MeH
KYPBUIBIMJIAPBIH, TEPMOJMHAMHUKA 3aHJIapbIH, OJIAP/IbIH ©3repiCTEPiHiH KMHETHKACHIH, MTPOLECTIH
OarbITBIH aHBIKTAY/IBI O1JIeTi.

6. Kyrinerin Hotmke: IlepHoATHIK Kyieneri OapibIK 3JIEMEHTTEpP Typajbl TOJIBIK TEOPHSUIBIK
JKOHC MPAKTUKAJIBIK MaTCpHaJIAapbIH Hrepez{i.

1.IIpepexkBu3utsl: TeopeTHueckne OCHOBBI HEOPraHUYECKOH XUMUHU

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

3. Lenp aucuumunsl: QOpMUPOBaHHE U OCBOCHHE ITOJIHBIX TEOPETHYESCKHX 3HAHMUIT O CBOHMCTBaX
U U3MEHEHHUSAX XMMHUUYECKHX BJIEMEHTOB B Ieproauueckoii cucreme J1. 1. Menneneesa.

4. Kpatkoe cofepxanne: XapaKTepUCTHKAa M MECTO XMMHMYECKHX 3JIEMEHTOB B IEPHOAMYECKOM
cucreme. Knaccuguxanms snementoB. OusMuecKkHe M XUMHYECKHE CBOWCTBA M IPHMEHEHHE
anementoB noAarpynmnsl I A, II A, III A, IV A, V A, VI A, VII A B nepuoguueckoit cucreme.
O0wmwmit 0630p 3nementoB noarpynnsl 1 B, 11 B, III B, IV B, V B, VI B, VII B. s-3nieMeHThI 1 ux
COC/IMHCHMUS. p-anemeHTu n HX (1)1/[31/[‘{CCKI/IC H XHUMHYECCKHEC CBOﬁCTBa. d-3J’leMeHTbl n HuXx
coenuHeHns. f-3EMEHTBI M MX pacpoCTpaHEeHHe B MpHpoje. PaauoakTHBHbBIC JJIEMEHTHI, HX
PACIIOIOKEHHE B IEPHOANYECKOM TabJIHLe.

5.Kommnerenuus: Oyayume yduTens XMMUU 3HAIOT CBOMCTBA, CIIOCOOBI MOJYy4EHUs, IPUMEHEHHE
BCEX OJJIEMEHTOB MEPUOJUUYECKONM CHCTEMBbI, CBOWCTBA M CTPYKTYPbl BEILIECTB, 3aKOHBI
TEPMOJMHAMUKHU, KHHETUKY UX U3MEHEHUH, ONPEACICHUE HAalIPaBJICHU ITpolecca.

6. Oxuaemblii pe3ynbTatr: Brajgeer nojaHbIM TEOPETHYECKUM U NPAKTHYECKUM MeETapuaioM 000
BCCX DJICMCHTaX HCpI/IOZ[I/I‘ICCKOﬁ CHUCTCMBI.

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, 111
A IV AV A VI A VII Ain the periodic table. General overview of the elements of subgroup |
B, Il B, Ill 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., Ipodeccop
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A1aM aHaTOMUSICBI/
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Anatomy of man

eMTUXaH/
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skazbara-
aypI3LIa

1 IIpepexBusuti: OKyIIbLIapAbIH (GH3UO0IOT USUIBIK TaMybI

2.ITocTpexBu3nTi: AnaM sxoHe XkKaHyapiap GU3HOIOTHACHL.

3.ITonHiH MakcaTbl: AlaMm ar3anapbl MEH MeH JKyielepiHiH (yHKIMOHAIIBIK epeKIIeTiKTepiH
MEHIepy.

4. KpIckamma Ma3MyHBL: AfaM ar3anapsl MeH JKYHelepiHiH KYPBUIBIMABIK jKoHe (yHKIIMOHAIIBIK
epeKIIeIKTepiH 3epTTey. JleHeHiH imKi xyHeciHiH MOp(hOIOrusichl, TOnorpadusCcsl, 1aMybl )KOHE
KBI3METI: TipEeK-KUMBLI, ac KOpPBITY, KaH aifHalbIMbl, THIHBIC ay, T€HHTYpapiibl, SHIOKPHHIIK
Kyi#e, dkyiike »xyileci. AnaMm ar3achIHBIH CBIPTKBI OpPTaMEH ©3apa opeKeTTecyl Typaibl
TYCiHIKTep[i KaJbIITACTHIPY .

5. Kysiperriniri: bonamax 6uosorus moHiHHIH MyFaliMi afaM ar3ajapbsl MGH MEH JKyHelepiHiy
(YHKLMOHAIIBIK epeKLICNIKTePiH MEeHrepei.

6. Kyrinerin Hormke: bBomamiak Ouosorus HOHIHHIH MyFalniMi ajaM ar3ajapbl MEH MeH
Ky#HenepiHiH GpyHKIHOHAIABIK epeKIIeniKTepid Oiesi.

l.l'lpepeKanTLI: dusnonorus Pa3BUTHSA HIKOJbHUKOB

2. HOCTPCKBI/I3I/ITLIZ Dusnoorys yenoBeKa 1 >KMBOTHBIX.

3. Ilem; JUCLMITIIMHBI OBnaaeHue d)yHKHHOHaHLHLIMH 0COOEHHOCTSIMH OpraHoB U CHCTEM
YECIIOBECKa.

4. Kpatkoe comepxkanue: V3ydeHne CTPYKTypHO-(YHKIHOHANBHBIX OCOOCHHOCTEH OPraHoB U
CHCTeM OpraHu3Ma uesnoBeka. Mopdonorus, Tonorpagus, pasButiue M (QyHKIUS BHYTPEHHEH
CHUCTEMbI opraHmma: onopﬂo-nsuraTeanaﬂ, l'll/lLL[CBapl/lTCJ'leaﬂ, KpOBCHOCHaﬂ, JbIXaTeClbHasd,
MOYEIIoJI0Basd, 3H1101<pm—u—1a5{ CucTeMa, HepBHaﬂ cucreMa. CDOle/lpOBaHl/le npe;lcmsneﬂni/'l ()
B3aMMOJICHCTBUY OpraHM3Ma 4eJloBeKa ¢ BHELIHeH cpeoii.

5.Komnerenuus: Byayumid yuntenb OMONIOTMM OCBaMBaeT (DYHKLMOHAIbHBIE OCOOEHHOCTH
OpraHoB U CHCTEM Y€JIOBEKA.

6. Oxxunaemblii pesynbTar: bynymuit yuurens Ouonoruu 3Haer QyHKIHMOHAIbHbIE OCOOCHHOCTH
OpraHoB U CHCTEM Y€JIOBEKA.

1. Prerequisites: School Development Physiology

2. Post-requirements: Human and animal physiology.

3. The purpose of the discipline: Mastering the functional features of human organs and systems.
4. Summary: The study of structural and functional features of organs and systems of the human
body. Morphology, topography, development and function of the internal system of the body:
musculoskeletal, digestive, circulatory, respiratory, genitourinary, endocrine system, nervous
system. Formation of ideas about the interaction of the human body with the external
environment.

5. Competence: The future biology teacher will master the functional features of human organs
and systems.

6. Expected result: The future biology teacher knows the functional features of human organs and
systems.
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1.IIpepexBusuti: OKymIbIIapAbIH GH3UO0NOTUSIIBIK JaMybl

2.ITocTpekBu3uTi: AaMm KoHe xKaHyapiap QHU3HOJOTHSICHL.

3.IToHHIH MakcaTbl: DMOPHOIOrHS TapUXbl, JaMy OMOJOTHICHI, TAMETOr€HE3JIH Ke3eHIepi MeH
EpEKILIENKTEPiH MEHTepy.

4. KpIckama Ma3MyHbI: DMOPHOIOTUs TaAPHXbl Typajbl HErisri akmapat, [laMmy OHOIOIHsACHIHBIH
omicrepiHe KpicKama 1mony. OMBIPTKaldbl JKaHyapiapAarbl OHTOTEHE3[l Nepuoau3alisIay
npunnunrepi. Kopuiaran opra (akropiapbiHbIH jKeKe TaMyra acepi. ['ameToreHesnin keseHuepi
MeH epekuienikTepi. JKBIHBICTBIK LUKIACP JKOHE OJapAbl FOPMOHAIABI Oakpuiay. ¥PBHIKTaHY
Ke3€Hi, SMOPHOHHBIH JaMyBIHBIH HeEriri keseHaepi. JKaHyapnapiblH 3MOpHOTEHE3iHIH JaMybl
MEH MpOLECTEePiHiH OHOJOTHACHIHBIH HETi3ri epexernepi, IKCHEPUMEHTTIK 3MOPHOJIOTHSIHBIH
JKETICTIKTEpi MEH Maceenepi.

5. Kysiperriniri: Bonamak 61onorus maHiHiH MyFajiMi SMOPHOJIOTUS TAPHUXBI, 1aMy OHOJIOTHSCHI,
TraMEeTOTeHe3/1iH Ke3eH Iepi MEH epeKILeNIKTepiH MEHIepe/i.

6. Kyrinerin HoTmke: Bonmamak OHONOrHMs TOHIHIH MYyFaliMi 3MOPHOJIOTHS TapHXbl, Iamy
OMOJIOTUSCHI, FAMETOTeHe3/1iH Ke3eHAepi MEH epeKIIeIIKTepiH Oinesi.

Ep6onatos HH.,

JKapaThIIBICTAHY
Marucrpi,
OKBITYIIIBI

ara




I.HpepeKBI/BI/ITI;IZ Dusnonorus Pa3sBUTHs IIKOJIBHUKOB

2. HOCTpeKBI/BI/ITI;IZ Du3n0IIOrys YeIoBeKa U )KMBOTHBIX.

3. HGHB JUCHHUITIINHBI HéyquHe UCTOpHUU 3M6pHOHOFHH, 6MOHOFHM pa3BUTHA, STAIIOB U
0COOCHHOCTEH raMeToreHesa.

4. Kparkoe conepxanue: OCHOBHBIE CBEICHHs 00 HCTOPHHM 3MOPHOJIOTHH, KpaTKuil 0630p
MECTOJ10B 6HOHOFHH pa3BuUTHUA. IIpHHHHHBI Nnepuoau3allii OHTOI€HE3a Yy IMO3BOHOYHBIX
JKMBOTHBIX. BimsiHue ¢aKTOpOB BHELIHEH Cp€abl Ha WHAWBUAYAIBHOC DPA3BUTHE. Dransl U
OCOGSHHOCTI/I rameroreHesa. IlomoBeie IUKJIBI W HX FOpMOHaJ’IBHHﬁ KOHTPOJIb. CTa):lPIS[
OIUIOAOTBOPEHMS, OCHOBHBIC OJTallbl pPa3sBUTHUS 3apoJbllia. (I)sz[ameHTanLHme ITOJIOKCHHU S
GI/IOHOFI/H/I pa3BUTHA U IMPOLECCOB 3M6pnoreﬂe3a JKUBOTHBIX, JOCTHXCHUA U HpOﬁJ’IeMLI
3KCHepI/IMeHTa.HBHOﬁ 3M6pI/IOJ'IOFI/II/I.

5.Kommnerenuus: Byaymuii yuutens OHOJOTHMM OCBAaMBACT MCTOPHIO SMOPHOIIOrHH, OHOJIOrHIO
pa3BUTHs, dTallbl U OCOGCHHOCTH raMeToreHesa..

6. OsxumaeMmblii pe3yibraT: byaymmit y4urtesnb OHONOTHMHM 3HAET HCTOPHIO 3MOPHOJIOTHH,
OHOJIOTHIO Ppa3BUTHA, dTAIbI U 0COOEHHOCTH raMeToreHesa.

1. Prerequisites: School Development Physiology

2. Post-requirements: Human and animal physiology.

3. The purpose of the discipline: Study of the history of embryology, developmental biology,
stages and features of gametogenesis.

4. Summary: Basic information about the history of embryology, a brief overview of the methods
of developmental biology. Principles of periodization of ontogenesis in vertebrates. The influence
of environmental factors on individual development. Stages and features of gametogenesis.
Sexual cycles and their hormonal control. The stage of fertilization, the main stages of embryo
development. Fundamental provisions of the biology of development and processes of animal
embryogenesis, achievements and problems of experimental embryology .

5. Competence: The future biology teacher will master the history of embryology, developmental
biology, stages and features of gametogenesis..

6. Expected result: The future biology teacher knows the history of embryology, developmental
biology, stages and features of gametogenesis.
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1.ITpepekBu3uTi: AHATMTUKAIIBIK XUMUS |

2.IocrpekBusuti: Opranukansik xumus (1), Oprannkansik xumus (IT).

3. IlouHiH MakcaTbl: XUMHJISK 3aTTapAblH JKOHE OeJNrici3 KocmajapablH CaHABIK MOJIIEePiH
AHBIKTAY JKOHE TaIIay JKYHECiH MEHTrepy.

4. Kpickama Ma3MyHbI: 3aTTapAblH XHMHSIBIK KYPaMbIH CaHIBIK aHBIKTAay omicTepi CaHIBIK
Tajay ficTepi: IpaBUMETPHSIIBIK (CaJMaKThIK Tajay) jKoHE KeJeMai (TUTPUMETPIIK Tajijay).
I'paBUMeTPHSAIBIK Tajay SiCiHIH MaHBI3bl, KOJIAHBLIY aiiMarbl XoHe NMpUHLUII. TUTpUMETPIiK
Tanmay SAiCTepi: KBIMKBUI-HETi3AIK THTpJey ofic (IPOTOIMTOMETPHs), TOTHIFY-TOTBHIKCBI3IAHY
TUTPICY d7ici (PEIOKCUMETPHs ), KOMIUIEKCOMETPHSUIIBIK THTPIICY (KoMIuiekcomerpusi). Kenemuik
THTpICY OiCiHAC mNalfaNaHBIIATBIH HHAMKATOpnap. TuTprney OapbIChIHAAFbl KHUCBIKTapbIH
TYPFBI3Y 9icTepi.

5.KysiperTiniri: AHaIMTHKANBIK XUMUSHBIH CAHJBIK TajJay 9IICTEpiH KOHE 3aTTapAbIH CaHMABIK
MOJIIIEPiH aHBIKTAY SICTEPiH TYCIHEI.

6. KyrineriH HoTHKE: AHANIUTHUKANBIK XUMHSHBIH CAaHIBIK Tajaay OIICTEpiH KOHE 3aTTapblH
CaHJBIK MOJILIEPiH aHBIKTAY 9AicTepiH Oinmeni.

1. IIpepexBu3uT: AHamuTHYeCKast XUMus 1.

2. IMocrpekBusut: Oprannueckas xumus I. Opranuueckast xumus 1.

3. Henp mucummumusl: OBIafeHHE CHCTEMOH ONpENENCHHS M aHAIM3a KOJIMYCCTBCHHBIX
KOJIMYECTB XMMUUCCKUX BEIIECTB M HEM3BECTHBIX IIPUMECEH.

Banbikbaesa I'.T.
XUMHS
FBUIBIMIAPBIHBIH
KaH/IMIaThl, ara
OKBITYILIBI




4.KpaT1<oe COCPIKAHUEC!: MGTOIILI KOJIMYECTBEHHOI'0O OHPEACICHUS XHUMHYECKOIo CcocTraBa
BCIICCTB. MGTOZ[I)I KOJIMYCCTBCHHOI'O aHaliku3a: I‘paBHMeTpI/['{eCKI/[ﬁ (BeCOBOﬁ aHanm) n
00BEMHBII (THTPUMETPUYECKHH aHa3). 3HaueHUe, 00JaCTh IPHMEHEHHS M IIPHHINI ASHCTBUS
METONa TI'pPaBUMETPHUUCCKOrO aHaliisa. TI/ITpI/IMeTpI/I‘IeCKI/Ie MECTOJbI aHaliu3a:. KHCJIIOTHO-
LICJIOYHOC THUTPOBAHUE (HpOTOIII/[TOMeTpI/I}I), OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHOE TUTPOBAHUE
(penoKcUMeTpHus), KOMILIEKCOMETPUYECKOE TUTpPOBaHUE (KoMIulekcomeTpusi). MHIukaropsl,
HCHOJIB3YEMBIE B METOIC OGLGMHOFO TUTPOBAHUA. MeTOZ[I)I IIOCTPOCHUSI KPHUBBIX IIpU
TUTPOBaHUU.

5.KOM1‘[6T6HHI/I${Z ByI[yI_LII/Ie YUUTECIIsT XMUMHUUA NOHHUMAKT CUCTEMY METONOB KOJUYECTBEHHOI'O
aHaJli3a aHAJUTHYECKOH XUMUU.

6.0)I(HﬂaeMblﬁ pe3yibpTaT: 3Haer METOAbI KOJIMYCCTBCHHOI'O aHaJIM3a AHAJIMTHYECKON XHMHH U
METOIBI OIIPEACIICHUS KOJINYECTBEHHBIX KOJIMICCTB BEIIECTB.

1. Precondition: Analytical Chemistry I.

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

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.

M3

Bl
TK/
b1
KB/
BD OC

FTA220
4
MFA220
4
PAM220
4

DusuKanblK Tangay
auicrepi/

Merozbl (pu3nIECKOro
aHanm3za/

Physical analysis
methods

eMTHuxaH/
9K3aMeH/
exam
eMTHuxaH/
9K3aMeH/
exam

YKazbama
aybI31Ia

1.ITpepekBu3uTi: Beitopranukaibik XUMUSHBIH TEOPHUSIIBIK Herizzaepi
2.ITocrpekBuzuti:Opranukansik xumus (I), Opranukansik xumus (I1).

3. TloHHIH MakcaThl: XUMHUSUIBIK 3aTTapblH *XoHE Oenricis KocmajapablH XMMHUSUIBIK KYpaMbIH
(U3MKaNBIK dicTep JKOHE (PUMKAIIBIK KOPCETKILITEP apKbUIbl aHBIKTAYJIBIH SICTEPIH MEHrepy.

4. Kpickama Ma3myHbl: Ou3nkaiblk Tangay ouicTepi HoHiHe Kipicme. 3epTreyaid (Gu3uKaibK
omicrepi Typasibsl TYCIHIK. OJIEKTPOMAUHUTTIK COYJICNIEHYIIH 3aTTapMEH OpEKeTTeCyiHaeri
3aHIBUIBIKTap. JU(PaKIUIBIK JKOHE CHEKTPOCKOMHMATBIK OMicTep — (U3HKANBIK TanAayablH
Heri3i. Mosekynanbl CIEKTPOCKOMUSHBIH HETi3ACpiHbIH  apThIKIIBUIBIKTapsl. TepOenmeni
CIIEKTPOCKOIMSAHBIH ~ OficTepiHe Imody. MHQPaKpI3BUIABL ~ CHEKTPOCKONMHUSFAa CHUIIATTaMa.
Monekynazarsl aTOMAApABIH KapamaieiM — KosfaimbITapbl. Kym — Typaxrteicel. Kem aTomasl
MOJIEKYJIaNIap/IbIH  3JIEKTPOHb abCOPOLMOHABI CIEKTPOCKONHUACHI. DJIEKTPOHABIK KYWHIEPiHIH
CHIIATTAMAaNaphl: KBAaHTTHIK CaHIAP, MYJbTUIUICTTINK, CHMMETpHUs. SIAPONBIK MAarHHTTiK
pe30HaHC.

5.Kysipertiniri: bonamiak XuMus moHI MyfamiMzaepi (U3MKaNbIK Tangay oicTepi MOHIHIH
TEOPHSUTBIK JKOHE ITPAKTHKAJIBIK MAaTePHAIAAPBIH TY CIHEAL.

6.Kyrinerin Hormxke:@U3MKaNBIK Tajjay SAICTEPiHIH Kypan - KaOIbIKTapbIHBIH KOJJaHBLIY
aliMarbIH Oiesni.

1. IIpepexBusut: TeopeTnueckre OCHOBbI HEOPraHMYECKONH XUMHH.

2. IMocrpekBusut: Oprannueckas xumus I. Oprannueckast xumus 1.

3.lens mucnummmebl: OCBOEHHE METOILOB ONPEAENCHUS XHMHYECKOTO COCTaBa XHMHYECKHX
BEIECTB U HEU3BECTHBIX IIpUMecel (pU3HIECKUMU MeToAaMU U (QH3MIEeCKUMHU apaMeTpaMu.

4. Kpatkoe conepxanne: Begenne B qucouiuiHy «MeToasl ¢pusmdeckoro anammsay. [lonsarue o
(GHU3MUECKUX METOoaX MCCIeJOBAHUA. 3aKOHOMEPHOCTH B3aMMOZIEHCTBUS DIEKTPOMArHUTHOTO
H3MydeHuss ¢ BemecTBaMH. JIMQPaKUMOHHBIA M CIIEKTPOCKONMMUYECKUH METOIBI-OCHOBA
¢uznueckoro anamm3a. OCHOBBI MOJIEKYIISIPHOU ceKTpockonnu. O630p MeTOmOB KonebaTenbHO

Ecnenberosa 111.0.
TEXHHUKa
FBUIBIM/IAPBIHBIH
KaH/IM/IaThl, aFra
OKBITYILLIBI




CIICKTPOCKONUH. XapaKTepUCTHKa HH(paKkpacHOU crekTpockonuu. IIpocreiimme aBIDKEHHS
aTOMOB B MOJIEKYJIEC. Koncranra CHUJIBI. 3J'IeKTp0HHO-a6C0p6LH/IOHHa$I CIIEKTPOCKOIHU S
MHOI'0OaTOMHBIX MOJIEKYIL. XapaKTepMCTMKPI DJIEKTPOHHBIX COCTOSIHHI: KBaHTOBBIE qucia,
MYJIBTUIUIETHOCTh, CHMMETPHU . ﬂl[epHBIﬁ MarHUTHBII PpE30OHAHC.

S.KOMHSTSHL{HHZ 6yz[ymne YUYUTEIA XUMHUH IIOHUMAKOT TeOpeTH‘IeCKI/Iﬁ u HpaKTH‘{eCKHﬁ
MaTepual npeaMera METoAbl (1)1/131/1'«1601(01‘0 aHaJik3a.

6. O)I(MZ[aeMBIﬁ pE3yibTaT: 3HACT OGJ'IaCTL MPUMEHEHUS CPEACTB (i)I/I3I/I‘IeCKI/IX METOJOB aHaJIku3a.

1. Precondition: Theoreticalbase to inorganic chemistry.

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

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.
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YKazbama
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1.ITpepexkBu3uTI: AHAIMTUKAIIBIK XUMUS |

2.IToctpexBusuTi: Opranukanbik xumus (1), Opranukansik xumust (11).

3.IToHHiH MakcaThl: XKachlll aHAINTHKAJIBIK XUMHUS canachbiHaa OiiM Oepyi MeHrepy.

4.Kpickama Ma3myHsl: JKacbll aHAJINTUKANBIK XUMHS MOHIHE Kipicme. IToHHIH MakcaTbl MeH
MmingerTepi. JKacbul aHaNMTHKAJbIK XUMHUS KOHIENUMsAchl. JKacbul aHAJMTHKANBIK XUMUS
camachlHna OimiM  Oepy. JKachlnl aHaNmMTUKANBIK XHMHS  OKCIIEPUMEHTTEpi, oficTepi.
Ananuzzaeyneri yiarinepai JaWblHIAYyAbIH okacbul ouicTepi. JKachul aHANMTHKANBIK XUMHS
enmieMaepi MEH KOJIAaHBUTY cajachl. OJeM elIepiHferi >Kachll aHATMTUKAJIBIK XMMHSHBIH
JIaMybl, JKachll aHAIM3AEyIiH Oonamarbl. JKachlsl aHAIM TUKAJIBIK XMMHSHBIH QJIEMET] pelli.
5.Kysiperriniri: bonamak MekTen XuMHs IMOHI MyFaliMJEpiHE >KachbUl AHAIMTHKAIBIK XUMHS
MIOHIH Ty CiHexi.

6.Kyrinerin Hotmxke: XKachll aHAIMTHKAJIBIK XUMUS [19HI OOIBbIHIIA Ky pasl
KOJIIaHbLTy alMaFbIH Oijesi..

1. IIpepexBu3uThl: AHaMMTHYECKask XUMUS 1.

2. IMocrpekBusutsl: Oprannueckas xumus I. Oprannueckas xumus 1.
3.1lens AUCHMILIMHBL OBJIaJeHHE 3HAHUAMU B 00JaCTH 3€JICHOH aHAIMTHIECKOH XUMHUH.

4 Kpatkoe comepkanue: Llenb u 3amaun aucuMmuivHbl. KoHuenuus 3eieHOH aHaIuTHYeCKOH
xumuH. IIpernogaBaHust B 007acTH 3eleHas aHAIMTHYECKas XUMHMSA. OIBITBL, METOIBI 3EIEHOH
AQHAIUTHYECKOH XHMHH. 3€leHble METOABl IIOATOTOBKM OOpa3loB IpH aHau3e. 3eneHas
aHAIUTHYECKass XMMHS KPUTEPUH U 00NacTh IpHMEHEHHs. Pa3BuTHe 3eleHOH aHAIMTHYECKOH
XUMUH B CTpaHaX MUPA, IIEPCIEKTHBEI 3eJICHOr0 aHanu3a. Polb 3eJIeHol aHaTNTHIECKOH XUMUH B
MHpe.

5.KommereHuus: OygymMM IIKOJBHBIM YYHTEIAM XHMHH IIOHHMAeTh IIpeAMET 3ejeHas
QHAIHTHIECKAs] XUMUSL.

6.0xuaeMblii pe3ysbTatr: 3HaeTh 00IaCTH MPUMEHEHHs 000PYJOBAaHMS MO JUCHUIUIMHE 3eJICHAs
aHAIHTHIECKas XUMUSL.

1. Precondition: Analytical Chemistry I.

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

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 th

a0 IbIKTapbIHBIH
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e 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.

M7 |BIITK/| CGN | Iuronorus xaHe emMTHXaH/ Kaszbama 1.IlpepekBusuti: ~ OMBIPTKACBI3AAp  300JI0THACH;;,  OcimaikTepain  Mopdosorusicel  xoHe | EpGonatos H.H.,
BJIKB/| 2205/ | rucronorus 9K3aMeH/ aybI31Ia AQHATOMUSICHI JKapaTblIBICTAHY
BD OC| OCG | Herizaepi/OcHOBBI exam 2.ITocTpexBu3uTi: Anam sxoHe xkaHyapiap GpU3HOIOrUsACH . OCIMIIKTEp (U3UOIOTHICHL. Marucrpi, ara

2205/ | umronoruu n 3.ITonHiH MakcaThl: LINTOIOrUs )KOHE THCTONOTHUSI HETi3AePiH MEHIepy. OKBITY LB
BCH | rucronorun/Basics 4 Kpickama MasmyHbl: [{dTONOrHs KoHE THCTOJNIOTHs Heri3jiepi-kacyma Teopusicel. JKacymia
2205 | of Cytology and KYPBUIBIMBIH, )KOFAPFBI JKOHE TOMEHT] JAeHIeiJ1i ar3aiapablH XUMUSUIBIK KYPaMBIH JKOHE JKacylla
Histology ImriHAeri opTypiai KypbUIBIMAAPABIH (GYHKIUSIAPEIH Tanaay. ¥ImanapAslH KYphUIBIMBL, TYpiepi,
¢byHKIMsIIapbl. XUMHSUIBIK KYpaMbl, YINaJIbIK OaiiaaHblc.
5.Kysiperriniri: bojamiak MekTen OWOJOTHS TOHI MyFaiMi IMTOJOTHS JKOHE THCTOJIOTHS
Heri3iepiH TyCiHexl.
6.KyTinerin Hotmke: Bonmamak MekTen OHONOTUs MOHI MyFaliMi LIUTONOTHS XKOHE T'MCTONOIUS
Heri3zepin Oineni.
1. IlpepexBu3nThl: 300510rUs 0€CMO3BOHOYHBIX; MOpQOIOris 1 aHATOMUS pacTeHHH
2. ITocrpexBn3utsl: GU3HONOTHS YENOBEKA U XKUBOTHBIX. DU3HOIOTHS pacTeHuU.
3.1lenp quctuminabl: OBIaeHHEe OCHOBAMHM IIUTOJOTUH U THCTOJOTHH.
4.Kpatkoe cozpepxanne: OCHOBBI IIMTOJIOTHU M TUCTOJIOTUH - TEOPHs KIIETKH. AHAIU3 CTPYKTYpbI
KJICTOK, XMMHYECKOT0 COCTaBa BEPXHHUX M HIDKHUX YPOBHEl OPraHM3MOB M (DyHKIHIl pa3IM4IHbIX
CTPYKTYp BHYTpH KJIeTKH. TKkaHeBas CTPyKTypa, TUIbI, GyHKIMH. XUMUUECKUH COCTaB, TKaHEBas
CBA3B
5.Kommnerenuus: Byayumui IIKOJBHBIA y4uTEIb OHOJIOIMU IIOCTMI'A€T OCHOBBI LIUTOJIOTMU M
THCTOJIOIHH.
6.0%xu1aeMblii pe3ynbTaT: Byaylmil KOJbHBIN yYuTEIb OHOJIOTMU 3HAET OCHOBBI LIUTOJIOTUH U
THCTOJOIHH.
1. Precondition: Zoology of invertebrates; Morphology and anatomy of plants .
2. Post-requirements: Human and animal physiology. Plant Physiology
3. The purpose of the discipline: Master the basics of Cytology and histology.
4. Summary: Fundamentals of cytology and histology-cell theory. Analysis of the cell structure,
the chemical composition of the upper and lower levels of organisms and the functions of various
structures within the cell. Tissue structure, types, functions. Chemical composition, tissue
connection.
5. Competence: A future biology school teacher learns the basics of cytology and histology.
6. Expected result: The future school biology teacher knows the basics of Cytology and
histology.

M7 |BIITK/| GE T'ucronorus xaHe emMTHXaH/ Kazbama 1.ITpepekBu3uti: ~ OMBIPTKACBI3AAP  300JIOTHACH;;  OciMuikTepain  Mopdororusicel xsHe | EpGomatos HH.,
BAKB/| 2205 | smGpuonorus/ 9K3aMeH/ aypI3lIa AQHATOMHSCBI JKapaTbUIBICTAHY
BDOC| GE T'ucronorus u exam 2.ITocTpekBu3uTi: AaM >xoHE KaHyapiaap GU3HOJIOTUsACH. OCIMAIKTEP (U3NOTOTHSCHI. Marucrpi, ara

2205 | smOpuornorus 3.IToHHiH MaKcaThl: [ MCTONIOrHS KOHE SMOPUOIIOTHSHBIH TCOPHSIIBIK HEri3epiH MEHrepy. OKBITY LB
HE220 | Histology and 4 Kpickama Ma3MyHbl: ['MCTONOTHS. MEH SMOpPUOJIOTHIIAFb! 3epTTey oiicTepi. I'MCcTOIOTHS MEH
5 embryology 9MOPHOIOTHAHBIH JaMYBIHBIH KbICKAIlla Ma3MYHBL Y IIIanap, sKallllbl CHIaTTaMachl. JKekeneren

yiIna TONTaphIHBIH  epekmernikTepi. JKbIHBIC XKacylanapbIHbIH JaMybl )KOHE YPBIKTaHY. AJaMm
9MOPUOHBIHBIH JaMy Ke3eHJepi: MaiinamaHy, 6nacTynia, racTpyismus. ¥ pBIK KaIbIpaKIIalapsl
Mymenep 6acTaManapbIHBIH Maiiga O0IybL




5.Kysiperriniri: ['ncronorns >xoHe SMOPHOIOrHSHEIH TEOPHSUIBIK HET131epiH MeHrepei.
6.Kytinerin Hotmke: I'HCTONOrYS sKoHE SMOPHOJIOT USIHBIH TEOPYSUIBIK HEeri3fepin Oineni.

1. IlpepexBU3nTEL: 300110THs OECIIO3BOHOYHBIX; Mopdoorus u aHaTOMUs pacTeHHI

2. [MocrpexBu3nTsl: OU3HONIOrHSI YeJIOBEKA M HKUBOTHBIX. DU3MOIIOrUS pacTEHHH.

3.1_161113 JHUCLHUIIIINHBI BHaI[e’l'I: TEOPETUICCKUMU OCHOBAaMHU I'HCTOJIOIMA U 3M6pPIO.HOI‘PIPI.
4.KpaTlcoe COACpIKAHUE! MeTOHBI HCCJICAOBAHUSA B THCTOJIOTHH U 3M6pI/IOJ'[01"I/H/[. KpaTKI/Iﬁ OUEPK
pa3BUTHA TUCTOJIOTUH u 3M6pI/IOJ'[01"PII/I, Txaunu JKHUBOTHBIX, 06I_Lla${ XapaKTCPUCTHUKA.
Ocobennoctu OTJCIIbHBIX BHWI0B TKaHed. Pa3BUTHE IOJIOBBIX KJIETOK H OIJIOAOTBOPEHUE.
Cragun  pas3BUTHS oMOpuoHa: gapoGienue, Omactyma, racrpyminus. OOpasoBaHue U
3apOABIIIEBBIX 000J104Y€EK U 3a4aTKOB OpraHoB.

5.KOM1‘[6TCHHI/I${Z Bnaz[ee'r TEOPETUUCCKUMU OCHOBAMU I'MCTOJIOTUHU U 3M6pI/IOJ'IOFI/II/I.
6.0)KPIZIaCMBIﬁ pe3yibTaT: 3Haer TEOPETUUCCKHUE OCHOBBI THCTOJIOTUHU U 3M6pI/IOHOFI/II/I

1. Precondition: Zoology of invertebrates; Morphology and anatomy of plants .

2. Post-requirements: Human and animal physiology. Plant Physiology

3.The purpose of the discipline: Mastering the theoretical foundations of histology and
Embryology.

4. Summary: Research methods in histology and embryology. A brief outline of the development
of histology and embryology. Tissues, general characteristics. Features of individual tissues.
Germ cell development and fertilization. Stages of embryo development: crushing, blastula,
gastrulation. Formation of both germ shells and rudiments of organs.

5. Competence: Master the theoretical foundations of histology and Embryology.

6. Expected result: Knows the theoretical foundations of histology and Embryology.
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OpraHuKasblK XUMHS
)

Oprannueckas XUMHs
(M
Organic chemistry(l)

eMTHUXaH/
9K3aMeH/
exam

TECT

1.IlpepexkBu3uTi: AHanuTUKaNbIK XuMus 1, 11

2.ITocrpekBuzuti: Opranukansik xumust (1), X orapbl Moekynabsl KOCBUIBICTAP XUMHUSCHI
3.ITonHiH MakcaThl: OpraHuKablK XMMHs TEOPHSACBIHBIH Ka3ipri KyHiH, CTepeOXUMHSIIBIK TEOpHs,
peakLusIap MeH peareHTTepAiH KiIacCH()UKALMACHIH, KOCHUIBICTAPABIH MOJEKYIalapblHAaFbl
3NEKTPOHIBI 3(BeKTinaepai, OpraHuKaibK PEaKLUsIAPIbIH KYPY MEXaHU3MIEPiH, OPraHUKAJIBIK
3aTTapJblH alHaTyJapbIHBIH JKAIIbl 3aHIBUIBIKTAPBIH, OJApAbIH INPaKTHKAIbIK KOJIaHBUIYH
MEHTepy.

4. Kpickama Ma3myHbl: OpraHMKaiblK XUMHS IOHIHE Kipicme. OpraHuKaiablK XUMHS TISHIHIH
Ma3MyHbl. OpraHuKajbK XHMHSAHBIH JaMybl. A.M.ByTnepoBTbIH XHMHSAIBIK KYPBUIBIC TEOPHSICHI.
OpraHuKanblK XUMHUSIAFbl PEaKIMSIAPABIH OKIKTeNiHyl. XUMMANBIK peakUUsIapablH Kypy
MexaHu3Miepi. OpraHMKanblK XHUMHAAFbl MaHbBI3ABl XHUMMSUIBIK KOCBUIBICTap. M3omepus
KyObuIbICH. KaHBIKKaH )KOHE KAaHBIKIAFaH OPTraHUKANBIK KOCBUIBICTApIbIH (H3UKA-XUMHUSIIBIK
KacueTTepi MEH KYPBUIBICBIHAAFHI epeKienikTep. OpraHuKaiblK KOCUIBICTaPAbIH TOMOJIOTHAIBIK
KaTapel. LlUKIOBI, OTTEKTi, a30TTHI, APOMATThl OPraHHMKAIBIK KOCHUIBICTAPABIH KaCHETTEpi.
OpraHMKaibIK KOCBUIBICTAPIAFbl TeHETHKAIBIK OaiinanbicTap Katapbl. 5. Kysiperriniri: bonamak
XMMHsI TIOHI MyFalliMIepi OpraHUKAaJbIK XUMHUSHBIH TCOPHSJIBIK HETi3AEPiHIH TEOPHUSUIBIK JKOHE
MPAKTUKAJIBIK MaTEpHAJIJapbIH Ty CiHE .

6. Kyrinerin HoTwke: OpraHuKajiblK XHMHSIHBI Hrepy OapbIChIHIA OPTraHHUKAJbIK 3aTTapibl
KYPBUIBIC TEOPUSCHI TYPFBICBIHAH CUIIATTY/bI Oiei.

1.ITpepexBuzutsl: Ananutuaeckas xumus L11.

2. IMocrpekBusutsl: Opranundeckas xumus (1), XuMust BEICOKOMOJIEKYJIIPHBIX COSANHCHUIA.

3. HLens mucrumummabl: OCBOHTBH: TEOPHIO XMMHYECKOIO CTPOCHHS OPraHHYECKUX BEINECTB,
KIaCCH(UKAHMIO OpPraHWYeCKHX BEIIeCTB, KIACCHGUKALUIO XHMHYECKHX pEaKkIuid B
OPraHUYeCcKOl XUMHH, OCHOBHBIC ITOJTOXKEHUS U 3aKOHBI OPraHUIeCKOil XUMHHU

4. Kpatkoe comepxanue: BBermeHme B opranmueckylo xumuio. ConepikaHHe IHCIUIIINHEI
opraHudeckass XuUMus. PasButHe opraHmdeckoll XuMHH. TeopHs XHMHUYECKOTO CTpPOCHHE
A.M.BytnepoBa. Knaccupukaius peakiuii B OpraHHYECKOW XUMHU. MeXaHHU3MbI IPOTEKAHMS
XUMUYECKUX peakiuil. BakHble XuMuueckne COCIMHEHUs B OPraHHYeCKOH XuMHUH. SIBieHue
n3oMepun. DH3UKO-XMMHYECKHE CBOWCTBA M OCOOEHHOCTH CTPOGHHS HACHIIEHHBIX H
HEHACHIIEHHBIX OPTaHUYECKHX coennHeHuH. ['oMonorndaeckuii psii opraHmdecKuX COeIHHEHH i

Ao6b130ekoBa ['.M.
XUMMUSA
Fle’[bIM}lapblelH,
KaHau/JaThl, ara
OKBITYLIBI




. CBoiicTBa LHUKIAYECKUX, KUCIIOPOAHBIX, a30THBIX, apOMAaTUYECKUX OPraHUICCKUX COGI[I/IHGHPlﬁ.
P}III TEHETHYECKUX CBSI3€il B OpPraHn4€CKUuX COCANHECHUAX.

5.Komnerennusi: Bynymme yuurtens XUMHM IOHUMAOT TEOPETUYECKHH U INPAKTUYECKUIt
MaTepuall TCOPETUICCKUX OCHOB opraHqucxoi»’x XUMHUH.

6. O)KI/IZ[&CMHﬁ pe3yIbTaT!: B TIporecce OCBOCHUs OpFaHquCKOﬁ XUMHHU YMEET XapaKTEpU3OBaTh
OpraHu4Ye€CKOC BEUIECTBO C TOYKH 3PEHUS TECOPUU CTPOCHUS.

1. Prerequisites: Analytical chemistry 1,11

2. Post-requirements: Organic chemistry (1), 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. 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.
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CynpamoseKyaanblK
Xumus/
CynpamoseKysipHast
Xumust/
Supramolecular
chemistry

eMTHUXaH/
9K3aMeH/
exam

TECT

1.ITpepekBu3uTi:. PU3UKANBIK XUMHS

2.IMocrpekBusuti: Opranukanbik xumus (I1), XKorapel Mosekyanbsl KOChUIBICTAp XUMHUSCHI
3.I1onniH Makcatbl: CynpaMoJeKyJanblK XHMHS TEOPHUACBIHBIH Ka3ipri Ky#iH, TEOpHSACHIH,
CylpamoJeKyanap apachblHAarsl PeakKIMsIapablH XKYPY MEXaHH3MIEpIiH, 3aTTapiblH Oip-OipiHe
aﬁHanynapbmbm Kaamnbl 3aHABUIBIKTAPbIH, OJIAPAbIH IPAKTHKAJBIK KOJAAHBUTY >KOJAApPBIH
MEHTepy.

4. Kpickama MasmyHbl: CynpamosieKynaislk XuMusira Kipicre. [ToHHIH MakcaThl MEH MiHAETTEpI.
CynpaMosieKynanblK XUMHsl JKaHa XHMMS cajiachl, naija OO0y TapuXbl, JKETICTIKTEpI MEH
6onamarpl. CynpamoseKyaiblK XHMHSHBIH HBICAHAApBI, €Ki cajachl, OlapFa CHIATTaMa.
CynpaMosieKyIanblK  XUMHSIArbl 3€pTTEyep, dJeM eNAEpiHiH TaxipuOenepi, raiubIMaap
eHOeKTepi, jkaHa caslaHblH JaMy OarbiThl. CynpamoleKyianblk AnHaMuka. CyrnpamoseKyaibiK
e3apa OpeKeTTecy JKOHe KaTaium3. MoJeKymamblK ©3iH - 31 KypacCThIPY-CyHpaMOJIeKyIabIK
Ky#enepai 6arnapramanay

5. Kysiperriniri: bonamak MexTen XMMHUs MOHI MyFalliMIepiHE CyNpaMOJIEKYJaIbIK XUMHSIHBIH
TEOPUSUIBIK HEri3aepi moHiH Oineni.

6. Kyrinerin Hotmxe: CynpaMosIeKynaJIblK XUMHSHBI Urepy OapbIChIHAA 3aTTapIblH KYpPbLIbIC
TEOPUSICHIH TYCIHE].

1. IIpepexBu3uthl:. duznueckas XUMHUSL

2. IMocrpekBusut: Oprannueckas xumus (11), XuMust BBICOKOMOJICKYJISIPHBIX COSIMHEHUI

3. lens aucunmmmuer: OCBOSHHE COBPEMEHHOTO COCTOSIHHUS TEOPHH CYNPaMOJIeKyIIpHOH XHMHN,
TCOPHH, MEXaHU3MOB IIPOTEKAHMS pEaKUUH MEKAy CyIpaMOJeKylaMH, OOLIMX 3aKOHOB
MIpeBpaIeHHs BEIIECTB APYT B APYTa, MyTeil KX IPaKTHIECKOT O IPUMEHEHH L.

4. Kpatkoe conepxanue: BpeneHue B cynpamonekyisipHyto xumuto. Llens u 3agaum npenmera.
CynpaMoneKyIspHas XUMHS - 9TO HOBask OTPACiIb XUMHUH, HCTOPHS, JOCTIDKCHHS H IEPCIICKTHBEL.
OOBEKTBl CympaMOJEKyIpHOH XHMHH, IBE OTpPACIH, HX XapaKTepHUCTHKa. lcciemoBanus B
00IacTH CympaMONEeKyIIPHOH XHMHH, ONBIT CTPaH MHpa, PabOThl YYEHBIX, HAIpPaBICHHE
pasBuTHs  HOBOH  obmactm.  CympamonekymsipHas — aumHamuka.  CympaMoleKyasipHOe
B3aHMOJICHCTBHE u KaTasm3. MoexynspHas caMocOopKa -
IIPOrpaMMHPOBAHHE CYIPAMONIECKYIIPHBIX CHCTEM

5. KommereHuus: OyaymuM MIKONBHBIM yIHTENs XUMHH 3HAET IPeIMET TeOPETHIECKHEe OCHOBBI
CYIIPaMONEeKyISIPHOH XUMUH.
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6.OO)KI/IZ[aeMI)II7I pe3ysbTaT: B HNPOLECCE OCBOCHUSA CpraMOIIeKyIISIpHOﬁ XAMHH IIOHHMAECT
TEOPHUIO CTPOCHUS BEIICCTB.

1. Prerequisites:. Physical chemistry

2. Post-requirement: Organic Chemistry (1), 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.
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Epitkimciz  yarinepai
Jaiibiay
anicrepi/MeTop!
HIOJITOTOBKM Npob 6e3
pacTBopureneii/Solven
t-Free Sample
Preparation Methods

eMTHXaH/
9K3aMeH/
exam

TECT

1. IIpepexBusuri: Oprauukansikxumus (1)

2.IlocrpexBu3nTTepi: XUMHUSIIBIK TEXHOJIOTHS

3.IlonniH MakcaTel: Epirtkimicis ynrinepai JaifbiHaay omicTepi INMOHIHIH TEOPHUSAJBIK IKOHE
MPAKTHKAJBIK MaTepHaIIapbiH MEHIepY.

4 Kpickama masmyHbl: EpiTkimcis ynrinepai faiieingay omicrepi moHiHe kipicre. IToHHIH
MaKcaThl MEH MiHJeTTepi. XMMHSIBIK aHalM3Jeri YIriaepai AaibIHAAYIbIH 3KOIOTHSIIBIK
omicrepi. EpiTkiuicis ynrinepai paiibinpay omictepi. MHepTTi ra3 aFbIHBIHIA SKCTpaKIHsIay
apKbUIBI aHamu3gey omictepi. MeMmOpaHanblKk 9KcTpakuusiay omicrepi. KarTtel  ¢azambik
SKCTpakuusiiay omicrepi. CynepkpuTHKaibIK (GIIIOMATIK SKcTpakuusuiay osauictepi. Epitkimicis
aHaJIM3aey oJicTepiH Typii canajga KojjgaHy. Epitkimicis yuarizepai aaiibiHpay omicrepi.
EpiTkinici3 yarinepai taiblHaay bIH JIeMAIK Toxipuoeci

5.Kysiperriniri: bonamak mexren xumus noHi Mmyramimzaepi Epitkimcis yarinepai naisinpay
auicrepi MoHIH TYCIHEn].

6.Kyrinerin Hotwke: EpiTkinici3 yurinepai aaiibiHaay oxicTepi 1oHi OOWBIHIIA TEOPHSIIBIK XKIHE
MPAaKTUMAKJIBIK MaTepuanaapibl oineni.

1. llpepexBusut: Oprannueckasxumus (1)

2. ITocTpekBU3UTHI: XMMHUYECKAsk TEXHOIOTHS

3. Llens OUCHMIUIMHBL OCBOGHHE TEOPETUYECKOrO M INPAKTHYECKOTO MaTephala IHUCIHUILIHHBI
METO/IbI TOATOTOBKU 00pa3IioB 03 pacTBOPUTENICH.

4. Kparkoe comepkaHue: BBereHue B NUCLUIUIMHY METOIBI INPUTOTOBIEHMS 00pasnoB 0Oe3
pactBoputess. Llens U 3a7aul JUCHUIUIMHBL JKOJOTMYECKHE METOABI MOATOTOBKH 0Opa3loB B
XUMUYECKOM aHamm3e. MeToIbl IPUroTOBICHH 00pa3noB 0e3 pacTBopuTens. MeTonsl aHamM3a
9KCTpPAaKLMell B IOTOKE HMHEPTHOrO Trasza. Meroasl MeMOpaHHOro u3BJIeUeHUs. MeToab
TBepAO(a3HOro u3BIeYEeHUS. MeTOAbl SKCTPAaKIUH CBEpXKpHTHUYECKoro ¢uouza. IIpuMenenue
METOZIOB aHaNIN3a 0e3 pacTBOPUTEN B Pa3IMYHBIX 00JacTAX. MeTonbl IPUTOTOBICHUS 00pa31oB
6e3 pactBOpuTENs. MUPOBOM ONBIT M3TOTOBJICHUSI 00OPA3IOB 0€3 paCTBOPUTEINCH.

5. Kommerenmus: 6ynymue MIKONbHBIE YIUTEII XUMUH IOHIMAIOT IPeAMET METOIbI TOATOTOBKU
00pas31oB 63 pacTBOPHUTEIIS.

6. OxxuaeMslil pe3ynbTaT: 3HaHUE TEOPETHUECKUX U MPAKTUIECKIX MAaTEePHANIOB 110 IUCIUIIINHE
METOJIBI TOATOTOBKH 00pa3IoB 0e3 pacTBOPUTEIIS.

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.
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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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Xumusi-
IneagaroruKajblK
3eprreytiep
neriznepi/ OcHOBBI
XHUMHKO-
IeaJarorut4eCKux
HCCJICIOBbIAHUI
Fundamentals of
Chemical
Pedagogical
Research

eMTHXaH/
9K3aMeH/
exam

Kaszbama
aybI31Ia

1.IIpepexBusuTi: beliopraHukanblK XUMUSHBIH TEOPHSIIBIK Heri3aepi

2.IToctpexBu3nTi: KOHCTpYKTHBTI OKBITY oficTeMeci

3.ITonniH Makcathl: Ka3ipri XuMus-Imeaarorukaiblk 3epTTeyepaeri ®ypri3iieTin oiCHaMabIK
TOCIIIEPiH MEHTepY.

4.KpIckama Ma3MyHBI: XUMHS - NIEIAarOrMKaIbIK 3epTTeyiaep Herizaepi moHiHe Kipicrme. XuMUs -
MearoruKalblK 3epTTeylep/eri KONAaHbUIaThIH oicTep xyieci. Kasipri XuMus-neaarorukaibik
3eprTeyJiepleri Kypri3iieTin ogicHamManbIK Tociiaep. Opeduerrepieri XUMUSIIBIK akKapaTrrap
JKOHE OJIapMEH XYMBIC iCTCy TEXHHUKACHI. 3epTTeynep HOTHXKECIH MaTeMaTUKAJIbIK OHICY.
FoutbiMu 3epTTeyIepiH Herisri keseHaepi. XuMus - nearornkaibiK 3epTTeylepai yibIMIacTeIpy
xonzaapsl. [lefarorukabiK SKCIEPUMEHT JKYPri3y, MOHI, €pPEKILEiri, Typi, )OCIapbl, HOTHXKECI. .
6.Kytinerin HoTibke: XUMHS - MEAarorukajblk 3eprTeyliep Herismepi MOHIHIH KONAAHBLTY
aiimarbIH Oinesni.

1. IIpepekBusut: TeopeTnyeckre OCHOBbI HEOPraHUYECKOH XUMHHU

2. IlocrpexBu3ut: MeTouKa KOHCTPYKTHBHOIO 00y4eHHs]

3.Llem> JUCHHUIIIINHBI BJ'Ia)lCTb METO0JIOTUYCCKUMHA npuemamu l'lpOBO}ll/leIX B COBpeMeHHbIX
XUMHKO-TICAarorut4ye€CKuX UCCICI0BaHUAX.

4 Kpatkoe coxepxaHue: Beenenne B aucumiuimHy «OCHOBBI  XMMHKO-TI€IAarorMyecKuX
I/ICCHCHOBaHI/Iﬁ» Cucrema METOHOB, MCIOJB3YEMbIX B XUMHUKO-IIEAATOTUYCCKUX HCCICIOBAHUAX.
MCTOZLOJ'IOFI/I‘{CCKI/IC moaxoAbl B COBPEMCHHBIX XUMHMKO-IEAArOTMYCCKUX HMCCICIAOBAHUAX.
Xumuueckass MH(oOpManMs B JIMTEpaType M TEXHUKAa paboOThl ¢ HUMHM. MaremaTudeckas
o0OpaboTka pe3ysbTaTOB HccienoBaHuil. OCHOBHBIE 3Talbl Hay4yHbIX HccieqoBaHuil. IlyTi
Opranusanuu XUMHKO-TICAAarorudCCKux PICCJ]C,E[OBaHPIﬁ. Hposenex—me neaaroru4eCcKkoro
9KCIIEPUMEHTA, CYIIHOCTb, celu(uKa, BU, IIJ1aH, Pe3yJIbTar.

S.KOMHCTCHHI/ISIZ 6y,£[yI.LlI/IC LIKOJIBHBIC  YYHUTCIA XWMHUHM [OHUMAKT OCHOBBI XUMHUKO-
neaaroru4cCKux I/ICCJ]CZ[OBaH]/II‘/II.

6.0xuaeMblii  pe3yJbTaT: 3HAET 00JacTh NPUMEHEHHS IUCUMUILIMHBI «OCHOBBI XHMHKO-
neaaroru4cCKux nccneuosaunﬁ».

1. Prerequisites: Theoretical base to inorganic 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".

Ecnenberoga I11.0.
TEXHUKA
FBUIBIMJIAPBIHBIH
KaHIUJIaThl, aFa
OKBITYIIIBI




M3

Bell
TK/
X
KB/
PD
oC

ChPZN
3206/

OChPI
3206/

FChPR
3206

XUMHSIIBIK
TOKCUKOJIOTHSI
Xumugeckas
TOKH CKOJIOTHSI
Chemical
Toxicology

eMTUXaH/
9K3aMeH/
exam

TECT

1 IIpepexBusuti: beliopraHnKkaiblK XUMUSHBIH TCOPHSUIIBIK Heri3nepi

2.ITocrpexBusnti: Oprannkansik xumus (1), K oraps! Monexyansl KOCBUIBICTAP XUMUSICHI
3.IlonHiH MakcaTbl: TOKCHKONOTHSUIBIK XUMUS IOHIHIH MaKcaTTapbl MEH HETI3Ti TYCIHIKTepiH
MEHTepy.

4 Kpickama Ma3MyHbBI: XVMUSIJIBIK TOKCHKOJIOTUS IIOHIHIH Ma3MyHBI JKOHE OFaH Kipicre.
TOKCHKOJIOTHSUIBIK ~ XMMHsI  [IOHIHIH ~ MakcaTTappl MEH HEri3ri  TYCIHIKTepiHe — [IOJy.
TOKCI/IKOJ‘IO]‘I/MJ‘ILIK XUMHUSL HQHiHiH MiH)IleTTepi, TOKI/IKOJ‘IOFI/MJ‘IBIK JKOHE€ YJIbl 3aTTapAblH
)KiKTeJ'IyiHe cumnarrama. XI/IM]/IS[J'ILIK-TOKCI/[KOJ'IOI"I/ISIJ'II;IK TaJlAayablH epeKmeniKTepiHe moJy.
XUMUSUIBIK-TOKCUKOJIOTUSUTBIK TaJllay/la ajlJblH-aja ChIHAKTap bl THIMII KYPri3y. ¥ IIKbILI YIIbI
3aTTap MEH YIIKBIII YJIbl KOCBUIBICTApAbIH JKaJlbl cUIIaTTaMaCbIHBIH MOHI. ¥I_LIKBII_LI YJIbI
KOCBUIBICTapABIH TOKCUKOAWHAMHKACHI XKOHC TOKCHKOKHHCTHUKACBIH )I(Ypl"i3y[[i]—[ MAaHBbI3bI.
¥HIKBIHI Yibl 3aTTapra carajbl peaknusyiapabl )KYpl"lSy MeTaJ‘IZ[I)I Yibl 3aTTapra HoIoJjy.
MeTaJ‘I}ILI Yabl 3aTTapAblH TOKCUKOAWMHAMHKACHI XOHE€ TOKCMKOKHHETHUKACBIHA IIOTY. }Ispinik
JKOHE eCipTKi YJbl KOCBUIBICTAPBIHBIH KaJIlIbl CUITaTTaMachl. FI/IHHOSZ[LI KOKHIp aJIKaJlonaTapbl
JKOHEC OJIapAbIH CHUHTETHKAJIBIK aHAJIOI TAaPbIHBIH CUITaTTaMacChl.

5.Kysiperriniri: bonamak MekTen XUMHs IoHI MyFaliMaepi XUMHUSUIBIK TOKCHKOJIOTHS YFBIMBIH
TYCiHeni.

6.KyTinetin HoTWKe: XUMUSIIBIK TOKCHKOJIOTHS TIOHIH KOJIAaHbUTY aiiMarbIH Oineni.

1. IlpepexBu3utsl: TeopeTnyeckre OCHOBBI HEOPraHUYECKONH XUMUU

2. IMocrpekBusutsl: Oprannueckas xumus (11), XuMust BBICOKOMOJIEKYJIIPHBIX COSIMHEHUH

3. L[em; JUCHHUIIIMHBI. OCBOCHHE OCHOBHBIX HOHS{THFI H ueneﬁ JUCHHUIINIMHBI TOKCHKOJIOTHYECKast
XUMHUs.

4. Kpatkoe conepxanue: ConepxaHue AUCUUILUIMHBI XUMHYECKash TOKCUKOJOTUS U BBEJCHHE B
Hee. O030p Lesield M OCHOBHBIX MOHATUH AucHMIUIMHBL «TOKCHKOJIOrnyeckass XUMUs». 3a1adu
JUCHHUIIIIMHBI TOKCHKOJIOTHYCCKAsA XUMUS. Xapamepncwnca KJ'IaCCl/I(I)HKaLLMl/I TOKHUKOJIOTHUYCCKHU X
U ToOKcMueckuX BemiecTB. O030p 0coOeHHOCTEH XHMMUKO-TOKCHKOJOIMYECKOTO —aHajIM3a.
D¢ dexkTHBHOE TNPOBEICHUE INPEABAPUTEIBHBIX HCHBITAHUHA TIPU XHUMHKO-TOKCHKOJIOIMYECKOM
aHajm3e. 3HAYCHHE 06].].[6]71 XapaKTCPUCTUKHU JICTYYHUX SATOBUTBHIX BCLICCTB U JIETYYHUX ATOBUTBHIX
COGZ[I/IHCHI/IPL TOKCI/IKOHI/IHaMI/IKa JETYyYuX SAOBUTHIX COCZ[I/IHCHI/IPI N 3HAYCHUC IIPOBCACHUA
TOKCUKOKMHOBOM THKH. HpOBCLlCHl/IC Ka4€CTBCHHBIX peaxunﬁ Ha JICTY4YHUEC SANOBUTHIC BCUICCTBA.
O030p TOKCHMUYHBIX BellecTB M3 Merawia. OO030p TOKCMKOAMHAMUKHA M TOKCHKO KHHETHUKH
TOKCHYCCKHX BCIICCTB. O6Ll.[a$l XapakTECPUCTHKA JIEKAPCTBCHHBIX U HAPKOTUYCCKUX TOKCUYCCKUX
COGZ[I/IHCHI/II\/‘L AJ'H(aJlOI/IZ[LI MakKa TMITHOTHYCCKOI0 U ONMMCAaHUEC UX CHHTCTHYCCKMX aHaJIOrOB.

5. KOMHCTCHHI/IS{Z 6y;[yu.me HIKOJIBHBIC YYUTEIA XAMHAWA IIOHUMAIOT IIOHATHEC XUMHYECKOU
TOKCHKOJIOTHUH.

6. OumaeMblil pe3yJIbTaT: 3HACT NPEAMET XUMUYECKOM TOKCUKOIOTHH.

1. Precondition: Theoretical base to inorganic 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.

Ecnien6erosa 111.0.
TEXHUKA
FBUIBIMIAPBIHBIH
KaHAU1aThl, ara
OKBITYIIBI




Minor

BII
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B/l
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3306/
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3306/S
FSPM3
306

Epitkimciz yirinepai
naibiHIay
auicrepi/Merosbl
MOATOTOBKH Ipo0 6e3
pactBopurereii/Solven
t-Free Sample
Preparation Methods

eMTUXaH/
9K3aMeH/
exam

TECT

1. IIpepexBusuri: Oprauukansikxumus (1)

2 .IToctpekBu3uTTEpi: XUMUSIIBIK TEXHOIOTHS

3.Ilonnig MaxcaTel: Epitkimicis yirimepni nalipiHmay oficTepi IIOHIHIH TEOPHSUIBIK JKOHE
MIPaKTHKAIBIK MaTepUaIIapblH MEHTepy.

4 Kpickama Ma3MmyHbl: Epitkimicis yorinepai naisiay opicrepi IoHiHe kipicme. IloHHIH
MakcaTbl MeH MiHaerTepi. XUMHSUIBIK aHAIU3Jeri YIriaiepai AaiblHIay[blH SKOJOTHSUIBIK
omicrepi. Epitkimici3 yirinepai naiisiHpay omicrepi. MHepTTi ra3 arbIHBIHIAA 9KCTPaKLUsIay
apKbUIbl aHamu3ngey omictepi. MeMmOpaHanblk OSKcTpakmusiiay omicrepi. Karttel  dazanmbik
IKCTpakuusiay omicrepi. CymepkpUTHKAbIK (GIIFOMIATIK SKCTpakuusuiay omicrepi. Epirtkimicis
aHaNM3[ey onicTepiH Typii camama KosmaHy. Epitkimcid yarinepni maiieianay  omicrepi.
Epitkimci3 yurinepni naifbiHnay s oneMIik Toxipuoeci

5.Kysiperriniri: bonamak Mexren xumus IoHI Myranimaepi EpiTkimicis ynrinepai maisianay
ouicrepi MOHIH TYCIHEI.

6.Kytinerin notwke: EpiTkimuci3 yurinepai naifbinnay oxgictepi ImoHi 6 OMbIHIIA TEOPHUSIIBIK XKOHE
MPaKTUMAKJIBIK MaTepuaiap/bl Oinemi.

1. Ipepeksusut: Oprannyeckasxumus (1)

2. [MocTpexBu3nThI: XUMHUYECKast TEXHOJIOTUS

3. Llenb OUCLMIUIMHBL OCBOCHHE TEOPETHUYECKOrO M IPAKTHYECKOro MaTepHaja AUCLMIUIMHBI
METO/IbI OATOTOBKH 00pa3iioB 6e3 pacTBOPHUTEIICH.

4. Kpatkoe conepxxaHue: BBeneHne B ANCHUMIUIMHY METOABI HPHUIOTOBIEHHS o0pa3uoB Oe3
paCTBOpl/lTCJ'ISL Lle.]'lb W 3aJa4Yd AW CLUIIJIMHBI. SKOHOFI/I‘{CCKI/IC METOAbI IIOJATIOTOBKH 06pa3u03 B
XUMHYECKOM aHaimu3e. MeTobl PUrOTOBICHUS 00pa3oB Ge3 pacTBOpHTENs. MeToabl aHamm3a
SKCTpPAaKLMEH B IOTOKE HMHEPTHOrO0 rasza. Meroasl MeMOpaHHOro W3BJeueHHs. MeToabl
TBepAOo(a3HOro n3BJIeUCHUsI. METOABl IKCTPAKIUK CBEPXKpHUTHUYECKOro ¢uronsaa. IlpuMenenue
METO/J0B aHanM3a 0e3 pacTBOPHUTENS B Pa3INYHBIX 00IacTIX. MeTOAbl MPUTOTOBIICHHS 00pa3LoB
6e3 pacTBOpHTENs. MHPOBOI ONBIT H3TOTOBJIEHUS 00Pa3IOB 6€3 pacTBOPUTENEN.

5. Komnerenius: Oyaymue MKOIbHbIE YUUTEI] XUMUM IIOHUMAIOT HPEIMET METO/IbI TOATOTOBKU
00pasIoB 6€3 pacTBOPUTEIS.

6. OxxuyaeMslil pe3ynbTaT: 3HAaHUE TEOPETHYECKHX U NMPAKTUUECKHX MATEPHANIOB 110 AUCLHUILIHHE
METO/bl HOATOTOBKH 00pa31oB 03 pacTBOPHUTEIS.

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.

Ecnien6erosa 111.0.
TEXHUKA
FBUIBIMIAPBIHBIH
KaHAU1aThl, ara
OKBITYIIBI

M4

BII
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B
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BD
oc

FCCh
3207
FCCh
3207
FCCh
3207

DusukanblK KoHE
KOJIJIOMATHIK
xumust/Pusngeckas
1 KOJUIOHTHAS
xumust/Physical and
colloidal chemistry

eMTHuxaH/
9K3aMeH/
exam

XKazbama
aypI30arna

1. TIpepekBu3urti: beitoprannkaabKk XMMHUSHBIH TEOPHSIIBIK HEri3aepi

2.IToctpekBu3uTi: XUMHUSIBIK TeXHOJOrus1, Opranukansik xumus 11

3. IlenniH Makcatsl: Komnmounrap, mucnepcrik ¢aza MEeH QUCHEpCTIK KYie, THAPO30IbIePIiH
XUMUSIIBIK KACHETTEPiH MEHTepy.

4 Kpickamia Ma3MyHBI: 3aTTapIblH arperaTtThlK KyHJIEpiHiH Herisri KacueTTepi. XHUMHSIBIK
TepMOANHAMUKAHBIH HeTi3ri 3apmapsl. da3aiblk Teme — TEHAIK JKOHE OHBIH HEri3ri YFBIMIAapHl.
Epitinginepaid ammbl cHIATTaMachl. XHMHSIBIK KHHETHKA XKOHE KaTalawu3. XHUMHSIBIK Tele—
TEHAIK. DIEKTPOXHMUSIIBIK MPOIECTEPAiH Herisri yreiMaapsl. KK TepMoarHaMUKaIIBIK

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




9HePrusichl. KoonATH XUMUSIarsl JUCIEPCTiK OOIIIIeKTep KoHEe AUCHEePCTIK JKyilenep Typaibt
TyciHik. berrtik-akTuBTI 3aTTap KYOBUIBICEL. Munemansik skyitenep. Katrel Gerreri rasnapisiy
ancopbumsicel. KaTTel neHe — CYHBIKTBIK IIeKapachiHAArel — axcoporms. Jucmepcri
cUcCTEMallaparbl KOAaryJisinus MEH KOAJICCIIEHIUS. I[I/[CHepCTi cucreMaJiapAblH TYPAKTBIIBIFBIL.

5. Kysiperriniri: Bonamak MekTen XuMus IOHI MyraigiMaepi (U3MKAIBIK JKOHE KOJUIOMITBIK
XUMHSIHBIH TE€OPHSIIBIK JKOHE MPAKTHKAJIBIK HET131H Ty CiHei.

6. Kytinerin Hotmxe: KOJUIOMATBIK 3aTTapiblH XUMISUIBIK KAacHETTEpiHE Taljay >KYprizyni
Oineni.

1. IlpepexBusutsl: TeopeTnyeckne OCHOBBI HEOPraHMYECKONH XUMUU

2. [MocrpexBusutel: Xumudeckas trexHonorus, Oprannueckast xumus 11

3. L[em; JUCLHUIIIIMHBI Bnaz[ee'r XUMHUYECKHMMHU CBOICTBAMH KOJIJIOU10B, I[]/ICI'IepCHOﬁ (1)3351 u
JIUCTIEPCHON CHCTEMBI, THPO30JIeH.

4. Kpatkoe conepxanne: OCHOBHbIE CBOIMCTBAa arperaTHbIX COCTOSIHUI BemiectB. OCHOBHBIE
3aKOHBI XUMHUYECKOM TEPMOJUHAMHUKH. dazoBoe PaBHOBECHE U €I0 OCHOBHBIC ITOHATHS. 061].[35[
XapakTepUCTUKa pacTBOPOB. XuMmudeckas KHHETHKA W Karajiu3. XUMHUYECKOe paBHOBECHE.
OCHOBHBIE€ TTOHSTHS JJIEKTPOXUMHUUYCCKUX IPOLECCOB. TepMOZ{I/IHaMI/I‘IeCKaﬂ OHEPrus SHC
ITonsiTre JUCHEPCHBIX YaCcTHUL[ WU JUCHECPCHBIX CUCTEM B KOHHOHI{HOﬁ XUMHH. SBIIeHUE
IMMOBEPXHOCTHO-AaKTUBHBIX BEIICCTB. MHHCJ’IJ’I&J’IHK CUCTEM. AZ[COPGLU/IH ra3oB Ha TBCp}I[Oﬁ
TMMOBEPXHOCTH. TBCpI{OC TCJ'IO'aZ[COPGLH/Iﬂ Ha rpaHulE XUIKOCTH. Koarymmm[ " KOoaJIeCLICHIIUA B
aucnepcx—mx CUCTEMaAX. yCTOﬁ‘lHBOCTb )J,MCl'IepCHbIX CUCTEM.

5. KOMHCTCHL{I/IS{I By}lymne IOKOJIbHBIC y'-{l/lTeJ'lﬂ XUMHUHU TIOCTHUTaAKOT TCOpe’TquCKHC )51
HPAaKTUYECKHE OCHOBBI (DH3UYECKON U KOJUTOMIHON XUMUH.

6. Oxuzmaemblii pe3ynbTaT: YMeeT NpPOBOAUTH AHAJINW3 XUMHYECKUX CBOWCTB KOJUIOMJIHBIX
BCIIECTB.

1. Prerequisites:. Theoretical base to inorganic chemistry

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

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

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.
Chemical kinetics and catalysis. Chemical equilibrium. Basic concepts of electrochemical
processes. Thermodynamic energy of EMF. The concept of dispersed particles and dispersed
systems in colloidal chemistry. The phenomenon of surfactants. Micellalyk systems. Adsorption
of gases on a solid surface. Solid-adsorption at the liquid boundary. Coagulation and coalescence
in dispersed systems. Stability 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.

M4
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B
KB/
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EChN
3207
OECh
3207
FECh
3207

DIEKTPOXUMHS
Heri3zepi
OCHOBBI
JJICKTPOXUMHUH
Fundamentals of
electrochemistry

eMTHuxaH/
9K3aMeH/
exam

Kazbama
aybI30ara

1. IIpepexBusurti: beitopranukanbKk XMMHUSHBIH TCOPHSIIBIK HEri3aepi

2.IToctpekBu3uTi: XuMHSIBIK TeXHoJ0rus, Opranukansik xumus 11

3. TIlommig MakcaTsl: ['albBaHMKAaNbIK DJIEMEHTTEP, MOHIBIK KYII, OJIEKTPOXUMHUSIIBIK
KUHETHKAHBIH TEOPHSIBIK HETi3epiH MEeHrepy.

4. KpIcKama Ma3MyHBI: ['aJbBaHUKANBIK ODJIEMEHTTEp, DJICKTPOATHIK MOTCHIHAIAAD TYypajbl
TyciHik. MOHABIK Kym. DJIEKTPOJUTTEP CpPITIHAINEPIHIH MEHIIKTI JKOHE MOJISIPIBIK
anekrpeTkisrimrikrepi. [lItepn Teopusicel. DKK mneH 31eKTpOATHIK MOTECHIUANIAPABl  OJIIIey
QIici. DIEKTPXUMUSIIBIK KHHETHKA. Dapaneit 3aHAapBbl. Tok OoiibIHIIIA 3aT
IIBIFBIMBL. MeTangapably 21eKTPXUMHUSIIBIK KOPPO3HSCHL.

5. Kysipertiniri: bonamiak MekTen XuMus oHI MyFaTiMAEpi DJIEKTPOXUMHUSTHBIH TEOPUSUIBIK KIHE
MPAKTHUKAJIBIK HET131H MEHrepei.

6. KyTinerin HoTinke: bonamrak MekTen XUMHUS IIOHI MyFaliMaepi dIeKTPOXUMUSIIBIK 3aTTapIbIH
XUMHSITBIK KaCHETTEpiHe Talay Ky prisyni Oineni.

1. IlpepexBusutsl:. TeopeTndyeckne OCHOBBI HEOPraHUYECKOH XUMUHU

2. TlocrpekBu3uTh: XUMHUUecKas TexHonorus, Opranuyeckas xumus I1.

3. Lens qucnummmael: BrageTs TeopeTHYECKUMH OCHOBAMH IaIbBAHHYECKUX JIEMEHTOB, HOHHOU
CHJIBL, QJICKTPOXUMHUYECKOH KIHETHKH.

Banbikbaesa I'.T.
XUMUS
FBUIBIMIAPBIHBIH
KaH/UIaThl, ara
OKBITYIIIBI




4, KpaTKoe COICPIKAHUEC! IToHsiTHE TaTbBAHHUYECKUX DJIEMEHTOB, JJICKTPOAHBIX ITOTCHIHAJIOB.
Honnas cuia. Yz[enLHas{ U MOJISIpHas SJIEKTPOIPOBOAHOCTL PACTBOPOB JJIEKTPOJIMTOB. Teopml
repua. Meron usmepenust /C 1 31€KTPOIHBIX TOTEHIMAIOB. DJIEKTPOXUMHUYECKast KHHETHKA.
3aKOHBI (Dapaz[esl. BI)IXOZ[ BEMIICCTBA 110 TOKY. 3neKTpoxuMuqec1<a;1 KOppO3ust METAJJIOB.

5. KOMHCTCHHI/IHZ Bynyume IIKOJIBHBIC YYWUTEIISI XHUMHUHU OCBaWBAIOT TEOPETUYCCKUE U
IMPAaKTUYECCKUE OCHOBBI JJIEKTPOXUMHUH. .

6. O)KI/IZ[aeMblf/'l pe3yibTaT: Byz[yume HIKOJIBHBIC YYUTEJA XUMUHU YMEKT MPOBOAUTH aHAJIN3
XUMHUYECKUX CBOMCTB DJICKTPOXUMHYECKUX BCIUICCTB.

1. Prerequisites:. Physical chemistry

2. Post-requirements: Theoretical base to inorganic chemistry

3. The purpose of the discipline: Mastering the theoretical foundations of electroplating elements,
lonic force, and electrochemical Kinetics.

4. Summary: The concept of galvanic cells, electrode potentials. lonic strength. Specific and
molar electrical conductivity of electrolyte solutions. Stern's theory. A method for measuring
EMF and electrode potentials. Electrochemical kinetics. Faraday's laws. The output of the
substance by current. Electrochemical corrosion of metals.

5. Competence: Future school chemistry teachers will master the theoretical and practical
foundations of electrochemistry.

6. Expected result: Future school chemistry teachers know how to analyze the chemical properties
of electrochemical substances..
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BuonorusHel OKbITY
anicremeci /
MeTtonuka
HpernogaBaHus
6uonorun/ Methods of
Teaching Biology

eMTHUXaH/
9K3aMeH/
exam

YKazbama
aybI31Ia

1. Ilpepexsusuri: Ilexaroruka

2. IToctpekBu3uTi: KOHCTPYKTHBTI OKBITY dflicTemMeci

3.IToHHiH MakcaThl: Buonorus moHiH OKBITY MEH OKyHaFbl jKaHa TACIIAEp MEH MHTEpOeNCeHIi
anicrepai MEeHrepy.

4. Kpickamia Ma3MyHbI: BHONOrUsHBI OKBITY oicTeMeci MoHiHIH epekiuernikTepi. buonorusuel
OKBITY QHiCTCMCCiHiH TapuXbl. BbuonorusHel OKBITYIaFbl JHUJTaKTHKAJIbIK OPUHOUOTEP.
BuosnorusnbK yFeIMIap/ibl KaJbIITaCThIPY. BHOJIOrHAHBI OKBITY OIICTEpiHIH KiKTenyi. Mekren
OMOJIOTHSACHIH OKBITY (opManapsl.  BHOJIOrMSHBI OKbITYZaFbl TopOMe. BUOJOrHSHBI OKBITY
Kypasngapsl. BUOJIOrHsHBI OKBITY/IBIH MATEPUAIIABIK 0a3achl.

5. Kysiperriniri: bonamak Mexkten Ouonorusi IoHiI 3aMaHayd TEXHOJIOTOHUSIAP, OKBITY MeEH
OKYZaFbl )KaHa TICULIEPAl TyCiHeni

6. Kyrinerin HoTike: Bruonorus moHiH OKBITY MEH OKBITY/aFbl JKaHa TOCinaepin Oineni.

1. IIpepexBusutsl: [lenaroruka
2. IToCTpeKBU3HUTHI: METOJIMKA KOHCTPYKTHUBHOTO 00y4EHHMs

3.Ll€J'II> JUCHUIUIAHBI: OCBOCHMC HOBBIX MOAXOA0B W MHTCPAKTHBHBIX METOAOB MNPENOAaBaHUA U
H3y4YeHHs OMOJIOTHH.
4 Kpatkoe conepxanue: OCOOCHHOCTH JUCHUMIUIMHBI METOIMKA MNPENOAaBaHMUs OHOJIOrHU.
HUcropuss meroauku oOydeHus: Ouonoruu. JunakTuueckue MPUHLMIBL B OOy4EHUH OHOJIOTWU.
®opmupoBanue Ouonornyeckux mnoHATHH. Kraccupukanus MeromoB oO0ydeHUS OMOIOTUH.
@®opmbl  00yueHUs WIKOJNBHOKM Ouonorumu. Bocnuranue B 00yuenumit Ouonormu. Cpencrsa
oOyueHus Ouonoruu. MarepuainbHas 6a3a 00y4eHus OMOTIOTUH.

5.Kommnerenuums: Oynyunmil IMIKOJBHBI Y4UTENdb NMPEAMET OHONIOTMH MOHMMAaeT COBPEMEHHbIE
TCXHOJIOTHH, HOBBIC ITOAXOAbI B 06y11e1-u«m n O6y‘IeHI/II/I

6. OumaeMblil pe3yJIbTaT: 3HaeT HOBBIC MTOAXO/bI B 00Y4ECHHUHU U NPENOoaBaHUU OHOIOTHH.

1. Prerequisites Pedagogy

2. Post-requirements: Methods of constructive learning

3.The purpose of the discipline: Mastering new approaches and interactive methods of teaching
and learning biology.
4. Summary: Features of the discipline methods of teaching biology. The history of the
methodology of teaching biology. Didactic principles in teaching biology. Formation of biological
concepts. Classification of methods of teaching biology. Forms of teaching school biology.
Education in the teaching of biology. Biology teaching tools. The material base of biology training.
5.Competence: A school teacher of biology understands modern technologies, new approaches in
teaching and learning.

6. Expected result: Knows new approaches in teaching and teaching biology.

VYurap6aesa I'.P.,
Telaroruka MarucTpi,
ara OKBITYIIIbI
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YKanapreuwran
Ma3MYH/IaFbl
OUOJIOTHAHBI KYPCHIH
OKBITY
ouicremeci/Meronuka
U3YYEHHs Kypca
OHOIOrUH
OGHOBJICHHOTO
conepskanus/Methods
of studying of Biology
of the updated content

eMTUXaH/
9K3aMeH/
exam

JKaz6ama
aypI3LIa

1. Ilpepexsusuri: Ilexaroruka
2. INocrpexBusurti: KOHCTPYKTHBTI OKBITY 9micTeMeci
3.ITonniH Maxcathl: JKaHapThuIFaH Ma3MYHJarbl OHMOJIOTHS IIOHIH OKBITY MEH OKYJarbl XKaHa
TOCLJIIep MEH HHTEPOCIICeH Ti dlicTep/Ii MEHIepYy.
4. Keickamia masmyHbl: Kaszakcran PecrnyOnukackiHna opra 0iliM Ma3MyHBIH JKaHApTYIbIH
AJIFbIIIapTTapPkI. LIHTBIM&KT&CTLIKT& OKBITY; OGuoJiorus CaGaKTapBIHﬂa OKyHIbUIApABIH OKY
KBI3METIH YHBIMIACTBIPY; O1/iM Oepy Ma3MyHBIH JKaHAPTY XKarJaibIHAA OHOJIOTUSIHBI OKBITYBIH
oxicrepi MeH Tacinaepi; 611iM MeH icKeplliKTi OaranayablH pedi, baranay Typiepi.
5. Kysiperriniri: JKaHaprburFaH Ma3MyHJarbl OHOJOIMsI IIOHIH OKBITY MEH OKYAAQrbl JKaHa
TOCIJIICp MEH HHTEPOCIICCH Ti diCTep/Ii MEHIepei.
6. KYTiJ’[eTiH HOTHXKEC: )Kal{aprIJ'[FaH Ma3MYHIarbl Guoorust NMoHIH OKBITY ME€H OKYyJarbl XaHa
TOCIIIep MEH HHTepOeICeH 1 dmicTepai Oiei.
1. IlpepexBusutsl: [lenaroruka
2.I]OCTpeKBH3HTLH METOAUKA KOHCTPYKTUBHOI'O 06yquHﬂ
SIlenL JUCHUIIIINHBI OCBOEHHE HOBBIX MOAXOA0B U MHTECPAKTUBHBIX METOAOB INPENOAaBaHUSI U
U3y4eHHs1 GHOJIOrMU OOHOBICHHOTO COICPIKAHUSL.
4. Kpatkoe comepxanue: IIpenrnocbuiky OOHOBJICHHS COACP)KAHHS CpPEJHEro O0Opa3oBaHUsS B
Pecriy6onnke Kasaxcran. OOyueHrne B COTPYAHHYECTBE, OpraHH3allis yueOHOW JesTebHOCTH
y4damuxcss Ha YpokKax 6HOJ10FI/II/I; METOABI H CIT0COOBI 06y'-[eHI/lil OuoNoruy B YCIIOBUAX
OOHOBJICHUS COAEpKaHUs 00pa30BaHMs; POJIb OLICHUBAHUS 3HAHUH U yMEHUH, BUJIbI OLICHUBAHMUS.
S.KOMHCTCHLII/IﬂZ OCBal/lBae’T HOBBIC TIOAXOJbI U l/lHTepaKTl/lBHble METO/IbI npenonaBaHm{ )54
U3y4eHHs: OHOJIOrHU OOHOBJIEHHOIO COJIEPXKAHUSL.
6. O)Kl/lllaeMbIﬁ pegyanaT: 3HaeT HOBBIC ITOAXOAbI M l/lHTCpaKTl/lBHble METO/bI npenoaaBaHuﬂ u
U3y4eHHs: GHOJIOTHU OOHOBJIEHHOIO COJIEPKaHMU.
1. Prerequisites Pedagogy
2. Post-requirements: Methods of constructive learning
3.The purpose of the discipline: Mastering new approaches and interactive methods of teaching
and learning biology with updated content.
4. Summary: Prerequisites for updating the content of secondary education in the Republic of
Kazakhstan. Training in cooperation; organization of educational activities of students in biology
lessons; methods and methods of teaching biology in the context of updating the content of
education; the role of assessing knowledge and skills, types of assessment.
5.Competence: Master new approaches and interactive methods of teaching and learning biology
with updated content.
6. Expected result: Knows new approaches and interactive methods of teaching and learning
biology with updated content.

VYurap6aesa I'.P.,
Heflaroruka Marucrpi,
ara OKBITYIIIBI
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OpraHuKajblK XUMHS
xm/

Opranuyeckas
xumusi(IT)/

Organic chemistry (l1)

eMTHuxaH/
9K3aMeH/
exam

TECT

1. IIpepexBusuti: Opranuxaibik xumus (I).

2. IMoctpexBusnutrepi: XKorapsl MOJICKYIaIbIK KOCBLIBICTAP XMMUSIChI. BHOMOTHSIIBIK XUMUSE

3. IlonniH MakcaTel: PyHKIMOHANABIK TYBIHABIIAPHI 0ap OPraHUKANBIK KOCBUIBICTAPFA ILOINY.
DyHKUMOHAIABl TYBIHIBUIAPHI 0ap OpraHMKANBIK  KOCBUIBICTApBIH CHIaTTamacsl. Herisri
KJIaCTapbIHBIH JKiKTeniHyi. DYHKIMOHAIAB! TyBIHABUIAPEI 0ap OPraHUKAIBIK KOCBUIBICTAP/IBIH
KYPBUIBICBIHAAFBI  CPEKIICIIKTED. @OyHKIMOHAIB  TyBIHIABUIAPEI  0ap — OpraHUKajbIK
KOCBIIBICTAPABIH (DM3HKAIIBIK XKOHE XUMHSIIBIK Kacuerrepi. MDyHKIMOHAIABIK TyBIHABLIAPBI Gap
OpraHHUKajblK KOCBUIBICTAPIBIH KOJIaHBLIybl.  OTTEKTI OPraHMKANIBIK KOCBUIBICTAP/IBIH
KacuerTepi. Ddupnep, omapablH KikreniHyl. KemipcymapaslH KypamMbIHIAFbl (YKIMOHAIIBIK
tortapably Kacuerrepi. JKoi  (yHKuMOHANABI TONTAapsl Gap OpPArMKAalBIK KOCBUIBICTAP/BIH
KacuerTepi

5. Kysiperriniri: Bomamak Xumusi moHI MyFanimzepi OpraHMKANIbIK KOCBUIBICTAPIBIH HErisri
KJIaCTapPBIHBIH TEOPHSIIBIK )KOHE MPAKTHKAJIBIK MaTePHAIIaPbIH TYCIHEA].

6. Kyrinetin HoTmke: OpraHMKanblK XUMHUSHBIH ~ HETi3iH, TEOPHACHIH JKOHE epexesepiH,
KOJIIaHbLITYy aiMarbIH JKOHE Ke3eHAepiH Oinei.

1. TIpepexBuzut: Opranndeckas xumus (I).

2. IToCTpeKBU3UTHI: XUMHS BBICOKOMOJICKYJISIPHBIX COSMHEHHI. bruonorndeckas Xumus

3. Llenb TUCHUIUIMHEL W3YYCHHE CTPOCHMS, (U3NYECKUX U XUMHYECKHX CBOMCTB, IPUMEHCHHUS,
OJIy4EHHUsI OCHOBHBIX KJIACCOB OPraHMYECKUX COCAMHCHUI.

A6b130exoBa .M.
XUMHS
FBUIBIMIAPBIHBIH
KaH/U/IaThl, ara
OKBITYIIIBI




4 Kpatkoe conepxkanme: OO030p OpraHMYECKUX  COCNUHEHHH ¢  (DYHKUHMOHAJIBHBIMHU
IIPOU3BOJHBIMH. XapaKTepI/ICTI/IKa OpraHn4eCKux COC[[I/IHGHI/II\/'I C q)yHKI_II/IOHaHLHLIMPI
IIPOU3BOJHBIMH. KﬂaCCH¢HKaHHH OCHOBHBIX KJIaCCOB. OCOGSHHOCTH CTPOCHUST OPraHUYCCKUX
COSZ[I/IHCHI/II\/'I C q)yHKLII/IOHaHBHLIMPI IIPOU3BOAHBIMU. DU3UKO-XUMHYECKHE CBOMCTBA
OpraHu4YecKux COCﬂHHeHHﬁ C ¢yHKHHOHaHBHHMM IIPOU3BOJHBIMH. HpHMeHeHHe OpraHu4e€CKux
COSHHHCHHﬁ C @yHKHHOHaHLHHMH IIPOU3BOAHBIMH. CsoiicTBa KHUCJIOPOAHBIX OPraHUuYCCKUX
coenuHeHuil. Ddupsl, ux kiaaccudukanys. CBoHCTBa (QYHKIMOHANBHBIX TPYNI B COCTaBE
YIJII€BOAOB. CsoiicTBa Oparn4eCKux coezuxu—xel—mﬁ C IPOCTBIMU (i]yHKI_H/IOHaIIBHLIMI/I rpynmnamu.

6. O)KPIZ[&CMHﬁ pe3yibTaT: 3HA€T OCHOBBI, TCOPUIO U IIpaBUJIA, 06nac-r1> NPUMEHCHUSA U JTaIlbl
opraﬂuquKoﬁ 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.

M3
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Taram XuMHSICBI
IIumesas xumus
Food chemistry

eMTHUXaH/
9K3aMeH/
exam

TECT

1. IlpepexsusnTi: Opranukansik xumus (I).

2. IlocrpexBusurTepi: JKorapsl MoJIeKyIaabIK KOCBUIBICTAP XMMHACHL. Bruonorusisk xumust

3. IlonniH Makcatel: Tamak eHIMJEpiHIH camachlH, KOPEKTUIIriH, (HU3MOJOTHSIIBIK OarasiblFblH
apTTBIPATBIH XUMHSIIBIK 3aTTap MEH IPOLIECTEPMEH TaHbICTHIPY. TaMakK eHepkaciOiHeri xKypeTiH
XMMHSIIBIK MPOLECTEP/AiH XMMHU3MIiH 0JIap/ibl aHBIKTAY/bIH 9iC-ToCIIIEpiH YHpeTy.

4 Kpickamra MasMmyHbl: TaraMm XuMuSChl MoHiHEe Kipicme. TaraM eHIMAEpIHIH TaramIbIK
KYH/IBUIBIFBI JKOHE CaNachlHBbIH MAaHBI3ABUIBIFEL.  TaMakTaHy HerisgepiHe moiy.Ac KOPBITY
OMOXUMMACBHIHBIH MoHI. TeHrepimii TaMakTaHy Ty)KbIpbIMamalapbiHa cunarrama. LlIukizaTTsl
TEXHOJIOTHSUIBIK OHJICYAIH ILIapTTapbl.  TEXHOJOTHSIBIK OHICyIeri  TaMaK eOHIMIEpiHiH
XMMHSJIBIK KYPaMBIHBIH HETi3ri KOMIIOHEHTTEpIiHIH e3repici. AKybI3lapAapiblH, JUINHATEPIiH,
KeMipcyIapablH, JopyMEeHACPAiH TaFaM XUMHUSICBIHAAFbl MaHbI3bl. DEeHONIBIK KOCBUIBICTAP/BIH,
MHHEpanAbl 3aTTapAblH, TaFaMABIK KOCHAJapAblH JKOHE TaraMJBIK OOSFBIIITApIBIH KOCIA
peTiHaeri MaHbI3bUIBIFbI.

5.Kysiperriniri:bonamak xumus noHI MyFanmiMaepi TaraM XUMHUSICBIHBIH TEOPHSUIBIK JKOHE
MPAKTUKAJIBIK MaTepHaJJapblH Ty CiHE .

6. KyTtinerin Hotike: TaraMm XMMUSCHI IIOHIH MEHIrepy 0apbIChIH/A OPBIHIANATEIH OapiIbIK Taugay
TpoLecTepin Oineni.

1. IIpepexBusut: Opranndeckas xumus (I).

2. ITocTpeKBU3UTHI: XUMUS BBICOKOMOJIEKYIIIPHBIX COSAUHEHUH. bruonornueckas xumust

3. Llenb OMCHUIIINHBL: 0O3HAKOMJICHHE C XUMHUYECKHMH BELIECTBAMH H IIPOL[ECCAMH,
MOBBIIIAIOIMMH Ka4eCTBO, TUTATEIbHOCTD, (PH3HOIOrNUECKYIO IEHHOCTD MHIIEBBIX TPOLYKTOB.
IpoTekaromue B MUIIEBON TPOMBIIIICHHOCTH. 00y4eHHne METOJaM U IPHeMaM UX OIpeIeIeHus C
MIOMOIIBIO XUMU3Ma XHMHIECKUX MIPOI[ECCOB.

4. Kpatkoe coxepxanue: Beenenne B mucnumiuny «llumeass xumusi». Ilumesas 1eHHOCTb U
Ba)KHOCTb KauecTBa MHIIEBBIX HPoxykToB. O030p ocHOB HHTaHHA.CYIIHOCTh OMOXHMHH
MHUIIeBapeHust. XapaKTepHCTHKA KOHIEMNIHH cOalaHCHPOBAHHOTO TUTAHHS. Y CIOBHUS

Ao6b130ekoBa ['.M.
XUMUS
FBUIBIMJIA PBIHBIH
KaHMJIaThl, ara
OKBITYLIBI




TEXHOJIOTHYECKOM 06pa60TKI/I CBIPbA. V3MeHeHrEe OCHOBHBIX KOMIIOHEHTOB XHMHUYECKOI'0 COCTaBa
MMUIIEBBIX NPOAYKTOB ITPpU TEXHOJOTHUECKOM 06p3.60TKe. 3HaueHHe 6CJ'IKOB, JIMITKU 0B, YIJIIEBOAOB,
BUTaMHUHOB B HI/ILLICBOﬁ XUMHH. 3HaYECHUE (beHOHLHLIX COGHHHGHMﬁ, MUHEpAJIbHBIX BEIIECTB,
IAIIEBBIX £[063,BOK W IIAIICBBIX KpacuTeneﬁ B KaQ4E€CTBC ;[0631301(

5. KOMHeTeHLII/ISIZ 6y,[[yIJ_II/Ie YUUTEA XUMUHU TIOHUMAIOT TeOpeTH‘IeCKHP‘I n HpaKTI/I‘{eCKHﬁ
MaTepual l'II/II_LIeBof/'I XUMHH.

6. O)KI/IZ[aeMblf/'l pe3yiibTaT: 3HAET BCE MPOLECCHI aHaln3a, BBINOJHACMBIE B IPOLECCE OCBOCHUS
JUCHUIIIMHBI ITUINCBAs XUMUWSA.

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.
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Ic-opekkerTeri

3eprrey/
Uccnenoanus B
JCATCIIBHOCTH
Action Research

eMTHUXaH/
9K3aMeH/
exam

TECT

1. IlpepexBu3uTi: XUMHUSHBI OKBITY dficTeMeci; AHAIUTHKANBIK XUMus I, 11

2. IocrpexBusutTepi: KOHCTPYKTHBTI OKBITY 9micTeMeci

3. INounin MakcaThl: Ic-opeKKeTTeri 3epTTey omicTepiH MeHrepy.

4. KpicKkamia Ma3MyHbl: «OpEKeTTerl 3epTTey» KaTeropUsChIH FhIJIBIMU KOJIJIAaHbICKA €HTi3y .Binim
Oepy canachlHIAFbl ic-opeKeTTeri 3eprreysnep. Ic-apekerTeri 3epTTeyaiH Tapuxu KOoHTeKcTi. Ic-
opekerTeri 3eprreyaid  Quinocopusnblk - Herizzepi.Criupanb  TOpi3mi  CHIAT  «dpEKeTTeri
3eprreysiepy. MekTen HerisiHaeri ic-opekeTTeri 3epTTeyliH MaHbI3[bl cunarramachl. Ic-
OpeKeTTeri 3epTTey SAIiCTEpiHIH HErisri MeH MakcaTTapbl. Ic-opekerTeri 3eprrey canachl MEH
canacel. KacinTik OKbITY Macesnenepi.

5 Kysiperriniri:bonanrak Mexren MyramiMzepi HeAarorukaiblK ic-OpeKeTTi 3epTTeyai TyCiHeni.
6. Kytinerin HoTike: Mekren MyrajiMaepi HeAarorukaiblK ic-opeKerTi 3eprreyai Oineni.

1. IIpepexBusut: Meroauka neprogaBanus XuMum; AHanutudeckas xumus LI

2. IlocTpeKBU3UTHI: METOIMKA KOHCTPYKTHBHOTO 00y4eHHUs

3. Llens AMCHUIIINHBL: OBIAaAEHUE METOJAMH HCCICA0BAHUS B ICATEIbHOCTH.

4. Kpatkoe conmepxaHue: BBenenune B HaydHoe MCIoib30BaHue Kateropuu «MccnemoBaHue B
nerictBum» MccnenoBaHusi B JeATeNIbHOCTH B cdepe oOpa3oBaHus. VICTOpUYECKHid KOHTEKCT
uccnenopaHus B AeiictBuu. Duiocodckre OCHOBEI MCCICAOBAHUS B AESITEIbHOCTH.
CrnupaneBUIOHBII  XapaKkTep «ucclefoBaHHA B  gAeiictBum». BakHas  XapakTepuCTHKa
HCCIIEJOBAHHS B IEATEIBHOCTH Ha 0a3e mKoibl. OCHOBHBIC IETH U METOIBI HCCICTOBAHHA B
nearenbHocTd. OOnacte W 00nmacTh  MCCIENOBaHUS B AEATENBHOCTH.  [IpoGiiembl
npodecCHOHaNBHOT0 00 yYEeHHS.

5. KommereHIns: 10 U3y4eHHEM IIeIarOruuecKoil AesTebHOCTH TOHMMAIOT OyAyIue YIuTels
IIKOJIBL.

6. OXuIgaeMblii pe3yIbTaT: YUHTENS IIKOIBI yMEIOT HCCIST0BATh MearOTHIECKyI0 AeSTebHOCTb.
1.Prerequisites: Methods of teaching chemistry; Analytical chemistry I,IT

bansikbaesa I'.T.
XUMHS
FBUIBIMIAPBIHBIH
KaH/IM/IaThl, ara
OKBITYILLIBI




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.

M3
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ATMochepa XUMHSCHI
Xumus atmochepsl
Atmospheric
chemistry

eMTHXaH/
9K3aMeH/
exam

TECT

1. IpepekBusuti: AHanuTHKaibK xumus I, 11

2. HOCTpeKBI/IBI/ITTepiZ )KO}“apLI MOJIEKYJIaJIbl KOCBLIIbICTAP XUMUSICBI, BI/IOJ'IO]“I/IHJ'IBIK XUMHUSL

3. HSHHIH MaKcCaThbl: ATMoccbepa KYpaMbIHJarbl 3aTTapAblH XUMMUSAJIBIK KOHEC d)HSHKaJ'ILIK
KaCHUETTEePiH 3epTTey JICTEPiH MEHTepy.

4. Kpickama Ma3MyHbI: ATMmocgepa xumumschiHa Kipicre. [ToHHIH MakcaThl MEH MiHAETTEpi.
ATMochepaHbIH KYpbUIBIMBI. ATMOC(EpaHbIH XUMHSUIBIK KypaMbl MeH Kacuerrepi. Tpomocdepa.
Crpatoctepa. Mesocdepa. Tepmochepa. Ik3ochepa-aTMochepagarbl HETi3ri  XUMHSIBIK
nporecTep Typajibl TyciHik. DOTOXUMUSIIBIK peakuusiap. Dorononusamus. PoToanucconUanus.
ATMOC(hepaHbIH XUMUSIIBIK JIacTaHybl. DOTOXUMISUIBIK cMOT. KpBIIIKBLT skaHOBIp. ATMOC(EpaHbI
Jactay ke3zmepi: TaburH, antpornorenaik. O30H KaObirel. O30H KabaThIHBIH Oy3bUTYHI. [TapHHUKTIK
a¢dexr. [TapHukTiK rasgap.

5.Kysiperriniri: Xumus canacbinzia MaMaH peTiHJEe KyMbIC icTeyre arMocdepa XUMHUSCHI TIOHIHEH
anFaH OuTiMAl TyciHeni.

6.Kyrinerin nHotmxe: ATmochepa XHMMACHI IOHIHIH TEOPHUSUIBIK KOHE IPAKTHKAIBIK
MaTepuaniapeiH Oineni.

1.IlpepexBusut: Ananutuueckas xumus 1,11

2. ITocTpekBU3UTHI: XMMUS BBICOKOMOJIEKYJISIPHBIX COEAMHEeHUi, bruonornyeckas xumus

3. LleJ'lb JUCHHUIIIMHBI OBHa,ElCHl/IC. METOAaMH HU3YyYCHHS XUMHUYCCKUX U (I)I/BI/I'-{CCKHX CBOWCTB
BEIECTB, COJIEPKAIIMXCS B aTMochepe.

4 Kpatkoe coxepxanue: Bpenenue B xumuio atMmocdepsl. Llenb ¥ 3agauu  JUCHMIUIMHBL
Crpoenne artmocdepbl. XHMMHYECKHMH coctaB UM cBoiictBa aTtMocdepbl. Tpomocdepa.
Crpatocdepa. Mesochepa. Tepmocdepa. Dx3ocdepa noustiue OCHOBHbIE XUMHUYECKHE TPOLIECCH
B armocdepe. Poroxumuueckue peakuuu. Porononusanus. Poroxuccounanus. XuMUUECKOe
3arpssHeHue atMocepsl. Poroxumudeckuit cmor. Kucnoruble Joxan. MCTOUHUKY 3arpsi3HEHHS
atMocdepsl: [Ipuponnsie, AHTponorenHsie. O30H0Basi 00004Ka. Pa3pyiieHre 030HOBOrO CIIOSI.
TapuukoBelii 3¢ dexr. [TapHUKOBBIE TA3bI.

5.KOMHGTGHL{I/I${Z TIOHUMACT MOJIYYCHHBIC 3HAHUA II0 XUMHH JUIA pa60T1>1 CIICHMaJIMCTOM B
o0sacTu XUMuu.

6.0xu1aeMblii pe3ysabTaT: 3HAeT TEOPETHYECKOI'O0 M INMPAKTHYECKOI0 MaTepuasa HCLHUILUIMHbL
«Xumust atMmochepbi».

1. Prerequisite: Analytical chemistry LII

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".

Banbikbaesa I'.T.
XUMHUS
FBUIBIMJIAPBIHBIH
KaHIW/JIaThl, ara
OKBITYIIIBI
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Tannaynsiy pusznka-
XUMUSUTBIK dictepi/
DHU3UKO-XUMHYECKHE
METOIbI
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chemicalmethodsofana
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eMTUXaH/
9K3aMeH/
exam

Tecr

1. Ipepeksusuri: Anammtukansik xumust (1, I1).

2. INocrpexBusurrepi: JKorapel MOJIEKyIaIbl KOCBUIBICTAP XUMUSCHL.

3. IlouHiH MakcaTbl: 3aTTapAbIH KYpPaMbIH, KYPBUIBICHIH, ONApIbIH (DH3HKAIBIK, XHMHSIIBIK
KacHeTTepiH 3epTTey ONiCTepiH MeHrepy, TEOPUSUIBIK KypCTHI OKY Ke3iHJe aiblHFaH OiTiMiH
IIpaKTaKaja KOJTaHyAbl KaIbIITACTEIPY.

4. Kpickama Ma3MyHbl: PH3UKa-XUMHSUIBIK 3€pTTeyiep omiciHiH MoHi. Du3MKa — XUMHUSUIBIK
3epTeyiep dAICTepiHiH KikTeniHyi. ONTHKAIBIK 3epTTey onicTepiHiH MoHI. CHeKTpabasl 3epTTey
amicrepi. AnCOpPOLHSIBI CHEKTPOCKONHUSHBIH MOHI. CaylieeHy KapKbIHIBUIBIFBIH OJIIIeY TYpJIepi.
DOTOKONOPUMETPUSIHBIH, — CIHEKTPOGoTOMETpUsHBIH, WK-CIeKTpOCKONUSIHBIH, AaTOMABIK —
a0copOLUSIIBI CIEKTPAIBi 3epTTeyiH, GOTOMETPIIK TUTPJICYIiH, TypOUAUMETPUSHBIH 3epTTeY
MYMKIHJIKTepi. DJIEKTPOMArHUTTI COYJICJICHYAIH Kacuerrepi MeH TaburaTel. DOTOKOJIOPUMETD
MEH CIIEKTPO(GOTOMETPMEH ONTHKAJBIK THIFBI3IBIKTAPIbI AHBIKTAYABIH JKkoibl. KammOpieHreHn
rpauK KYpyAblH MaHbI3bL.

5. Kysiperriniri: Xumus canacelHga MaMaH peTiHAE JKYMbIC icTeyre TanmaynblH (QuU3HKa-
XUMUSUIBIK OicTepi MOHIHEH anFaH OuTiMAi TyciHeni.

6. Kyrinerin Hormxke: TanmayipiH (HU3MKa-XUMUSUIBIK OicTepi MOHIH MeHrepy OapbIChiHIa
QIICTEPiH TEOPHUSUIBIK )KOHE MPAKTHKAIIBIK KOJIIaHBUTYbIH Oije/i.

1. lpepexBusutsl: Ananurudeckas xumus (1, I1).

2. IlocTpekBU3UTTEPHI: XUMHUS BEICOKOMOJIEKYIIPHBIX COCIMHEHHIA.

3. ]_leJ'lb JUCHUIIIIMHBI. OBnaueHne METOAaMH HSyLICHHﬂ cocraBa, CTpOeHl/lfl BC€OICCTB, HX
(bu3NUECKHX, XMMHYECKHX CBOMCTB, (OpMHPOBaHME MNPAKTMYECKOTO IPUMEHEHMS] 3HAHUM,
l'lOJ'ly'-leHHbIX l'lpl/l 143yqel-mn TeOpeTquCKOFO Kypca.

4. Kpatkoe coxepxanne: CymmHocTs MeToga  (GM3UMKO-XMMMYECKHMX — MCCJIEOBaHUIA.
Knaccugukaius MeTonoB HH3NKO-XUMUYECKUX HccaenoBaHuil. CyIIHOCT ONTHYECKHX METOJ0B
uccnenoBanus.  CnekTpaabHbele  MeToAbl  HcciaenoBaHus.  CyIIHOCTB  aJCOpPOIMOHHOM
Cl'leKTpOCKOl'll/ll/l. Bl/l}lbl mmepeﬂnﬁ HWHTEHCUBHOCTHU l/l3J'ly‘-lCHl/l$l. Bo3moxHbIe OGJ'IaCTI/I
uccnenoBanus  Qorokonopumerpuu, crekrpoporomerpun, HWK-crnekTtpockonuu, atoMHO —
a0COpOLIMOHHOT 0 CIEKTPaJILHOT O HCCIIEI0BAHUS, (hoToMeTpUIEecKoro THUTPOBAHUS,
TypOuaumeTpun. CBOMCTBA M IPHUPOJA IJIEKTPOMATHUTHOrO M3itydeHus. Crocod onpeneneHus
ONTHYECKHX IUJIOTHOCTEH (OTONIOPUMETPOM M CHEKTPO(POTOMETPOM. 3HAUCHUE IOCTPOCHUS
KanuOpoBaHHOro rpaduka.

5. Komnerenuus: JIyist paGoThl CHEIHANINCTOM B 00JIACTH XUMUH TIOHHMAET IOIyYeHHbIE 3HAHUS
10 UCLUIIINHE QH3UKO-XUMUYECKUE METOIbI aHAIIH3A.

6. Osxuaemblii pe3ysbTaT: 3HACT TEOPETHMYECKOE U IPAKTUYECKOE NPHUMEHEHHE METO/0B B
TIPOIlecCce OCBOCHHS [V CIUIIIMHBI (PU3HKO-XUMUYECKHE METObI aHAIH3a.

1. Prerequisites: 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 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.

Ecnien6erosa 111.0.
TEXHUKA
FBUIBIMIAPBIHBIH
KaHAU1aThl, ara
OKBITYIIBI




M6 BIl |GZZhN | FeutbiMu-3eprrey eMTHXaH/ Tecr 1.IIpepexBusuri: XuMus-legarorukaiblk 3epITeyiep Herizuepi bansikbaesa I'.T.
TK/ | 3302/ |yMBICBIHBIH 9K3aMeH/ 2.ITocrpexBusnti: Oprannkansik xumus (1) XUMUS
b ONIR |meriznepi/ OcHOBBI exam 3.ITonHiH MakcaThl: FEUIBIME-3epTTeY XKYMBICTaphI TYCIHIT{H KalbIITACTHIPHII, FEIIBIMUA-3EPTTEY FBUIBIMJIAPbIHBIH
KB/ | 3302/ |HayuHo- JKYMBICTapbIH JKacay/IbIH 9NiC-ToCIIIEPiH MEHIepTY. KaHAUJAThl, ara
BD |BRW330| ucciemnoBaTeiabCcKoii 4. Kpickama Ma3MmyHbl: FBUIBIMH JKYMBICTBIH O[liCHAMAJIbIK HEri3ziepi. FhUIBIMU 3epTTey KoHE OKBITYIIBI
oC 2 pabotsl/ Basic OHBIH Ke3eHJepi: 3epTTey HbICAHbI, MAKCAThl, MiHACTTEpI, KYTUICTIH HOTHXKe. FBUIBIMU-3epTTey
research work JKYMBICBIHJIA FBUIBIMH O[€OMETTEepAiH OpPHBI JKOHE KOJIAHBUTYBL. FBUIBIMH 3€pTTey KYMBICHIH
JKYPri3yiH Herisri OarbsITTapbl. FRUIBIMU Makaia jka3y TopTiOi. FrulbiMu Makaiia sxapusuIaHaThIH
CalTTapMEH XKYMBIC.
5.Kysiperriniri: bonamax XuMust HoHIHIH MyFalliMAepi FAUIBIMU-3€PTTEY )KYMBICTAPBIHBIH HETi31H
TYCiHeni.
6. Kyrinerin HoTrke: Bonamak XWMHUS MOHIHIH MyFagiMIepi FBUIBIMU-3€PTTEY KYMbICTapbIHA
JKETEKILIJIK eTill, opi Kapaii icke achIpy/ bl MEHTepeni
1. IIpepexBu3ut: OCHOBBI XMMHKO-TIEArOTHUECKUX UCCIIEA0BbIaHUH
2. [Mocrpeksusut: Opranunueckas xumusi(l)
3. llens MUCHUIIIMHBL dopMUpOBaHHE IOHATUS HAYYHO-HCCIEHOBATEIbCKOH pabOTHI,
OBJIa/ICHUE TPUEMaMH 1 IIPUEMaMH BBINOJIHEHHS HayYHO-UCCIIE0BATEIbCKOMH PaOOTEL
4. Kpatkoe coneprkanue: MeToIoIOrHueckie OCHOBBI HaydHOH paboTel. HayuHoe uccienoBanue
U ero OTambl: OOBEKT HCCICHOBAaHMs, LEJb, 3alauyd, OXHAAEMBIH pe3yibTaT. MecTo U
UCIIONIb30BaHHE HAYYHOW JIMTEPAaTyphl B HAyYHO-HCCIIEHOBATENbCKOH pabore. OCHOBHbBIE
HamnpaBJIeHHUs TPOBEJIeHNs HayuyHO-HCCleoBaTeNbckoi paboTsl. Ilopsnok HamucaHusl Hay4dHOH
cratel. PaboTa ¢ caliTamu, Ha KOTOPBIX MyOIMKYIOTCS HAy4HBIE CTAThU.
5.Komnerenuus: Byaymme yuuTens XUMHM HOHMMAKOT OCHOBBI HAay4YHO-HCCIIENOBATEIbCKON
paboTBhI.
6.0xuaemMblii pe3ynbTaT: bynaymipe yuurtens XUMHM PYKOBOIAT HAay4YHO-HCCIIENOBATEIbCKON
paboToii ¥ 0CBAaMBAIOT NATbHEHIIYIO peann3altIo.
1. Precondition: Fundamentals of Chemical Pedagogical Research 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.
Minor | BIl |ChAZE | Xumusiibik emMThXaH/ Tecr 1. IIpepexBu3uti: XKachls1 aHAIU THKAIBIK XUMHSL. Aobsb136exoBa I.M.
M7 TK/ | R 3302 |anamu3meyaeri xacbut JK3aMeH/ 2. ITocrpexBu3HUTTEPi: XUMHSIBIK TEXHOJIOT U, BUONOTHSIBIK XUMHS XUMHUS
Bl |ZRRCh | epitkimrep MEH exam 3. TleHiH MakcaTbl:  XUMHSUIBIK aHAJIM3JEYIEri JKachll EpITKIIITEp MEH peareHTTEepIiH FBUIBIMJIA PBIHBIH
KB/ A pearentTep/ 3eneHble EpEKILIENKTEPiH MEHTepy. KaH/U/IaThl, aFra
BD 3302 |pactBOpHTENH u 4. Kpickama Ma3sMyHBI: XHMHSUIBIK aHAJIH3[CYyHeri *KachlUl epiTKilTep MEH peareHTTep MoHiHe OKBITYIIBI
OC |GSRCh |pearents B kipicne. IToHHIH MakcaThl MeH MiHzertepi. JKacbul epitkimTep, ojapra cumarrama. JKaceun
A 3302 | xumuueckoM aHanmmuze/ epITKIITepAl XMMHSJIBIK aHAIM3[4e KOJAAHYABIH apThIKIWBUIBIKTApel. Cy-)Kachll epiTKill.

Green solvents and
reagents in chemical
analysis

JKorapbl KPHUTHKAIBIK CYHBIKTHIKTap. VIOHABIK CYHMBIKTBIKTap. 3USHCBI3 CYWBIK MOJIMMEPIIED.
XKaceun epiTKilTepAiH Typiai KoMOMHauumschl. XUMHUSUIBIK QHAJIM3IEr1 JKAachUl peareHTTep,
ONapAblH apTHIKIIBUIBIKTAPEl MEH KONJAaHBUTY calajapbl. XUMHSUIBIK aHAIH3IEYAEri >KachlT
epITKILITEep MEH peareHTTEeP/IiH IEMIIK TOKipudeneri pemi.

5. Kysiperriniri: Xumus canacblHa MaMaH PETiHE XUMUSIIBIK aHAIU3/ICYAETi Kachll epiTKimTep
MEH PeareHTTepAl H FhUIBIMH-3€PTTEY JKYMBICHIH XXYPri3yAi TYCIHEmi.

6. KyTinerin HoTiKe: XHUMHS CalachIHIAFbl XHMHSUIBIK aHAIM3AEYAET] JKachll epiTKimTep MeH
peareHTTepMEH XKYMBIC Kacay bl Oineni.

1. ITpepexBU3UTEL: 3eneHas aHATHTHIESCKAsT XUMHUSL.

2. ITocTpekBu3UTHI: XUMHUUECKas TeXHonorus, buonornyeckas Xumus




3. L[e.TII) JUCLHUIIIINHBI OcBoeHue OCO66HHOCTCﬁ 3CJICHBIX paCTBOpMTeJ’Ieﬁ U pCEarcHToB B
XUMHUYCCKOM aHaJIn3e.

4, KpaTKoe COJEpIKaHUE!: BBGHGHI/IS B JUCHUIUIMHY 3€JICHBIE PACTBOPUTEIIM U PEArcHThl B
XUMHUYCCKOM AHaJIN3eC. L[em, n 3aJauyu JUCHOUIIIINHBI. 3eseHbie PacTBOPUTEIIN, ux
XapaKTepUCTHUKA. HpeI/IMyIJ_IeCTBa HCIOJIb30BaHUA 3CJICHBIX paCTBOpHTeHeﬁ B XHMHYCCKOM
aHaJiu3e. Boz[a - 3eJICHBIN PacTBOPUTEIIb. BLICOKOKpPITH'{eCKI/Ie KUAKOCTH. Honnsie JKUIOKOCTH.
EesBpe}lee KUOKUE MOJIUMEPHI. Pasnuunbie KOM6I/[HaI_II/H/[ 3€JICHBIX paCTBOpHTeJ’Ieﬁ. 3eleHbie
pE€arcHTel B XUMHUYECKOM aHalIM3€, UX NPEUMYIICCTBA U O6J'IaCTI/[ TIPUMEHECHUS. Poib 3eneHBIX
paCTBOpP[TeHeﬁ 1 pEar€cHTOB B XUMHUYECKOM aHaJIU3€ B MHpOBOﬁ MPAKTUKE.

5. KOMl‘IeTeHL{Hﬂ: Kak CIiCcUaJIMCT B OGHaCTI/I XUMHH TIOHUMAET IIPOBECACHUE HAYYHO-
HCCHGHOB&TSHBCKOﬁ pa60TLI 3CJICHBIX pac‘rBopHTeneﬁ 1 pearceHTOB B XUMHUYCCKOM aHAJIN3E.

6. O)I(HﬂaeMbIﬁ pe3yibTaTt: Vmeer pa60TaTb C 3CJICHBIMU PACTBOPUTEIIAMHU U pearcHTaMu B
XHMHUYECKOM aHaJIM3€ B 00JaCTH XUMHUU.

1. Prerequisites: Green analytical chemistry.

2. Post-requirements: Chemical technology, Biological Chemistry

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.
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1. lpepexusuTi: Oprannkaisik xumus (1), Opranuxansik xumust (11).

2. [MocrpekBusurrepi: [lenarorukainbik ic-Taxipude

3. IloHHIH MakcaTbl: «BHOJOTHSIBIK XMMHS» KypChIHAQ TIPIIUIKTIH MOJEKYJalbIK HEri3iH,
OMOJIOTHSUIBIK 3aTTAapJIblH KYPaMbIH, KYPbUIBICBIH, KACHETTEPIH JKOHE 3aTTapAbIH TIPLILIIK
OpEKETIH/JETH PeaKuusIap/blH MEXaHU3MIH MEHTepy.

4. Kpickama Ma3MyHbI: AKYBI3ZapIblH XUMHSUIBIK Kypambl MeH Kacuerrepi. Kemipcymapibiy
XUMUSUIBIK  KypaMbl MEH XHUMMSUIBIK KacuerTepi. HykieliH KbIIKBIIIAPBIHBIH KIKTeIlyi,
XUMHSJIBIK KYpaMbl MEH Kacuerrepi. MaitmapablH OKIiKTelIyi MEH XUMHUSUIBIK KacHETTepi.
JopymeHnepaid OKiKTellyi MEH XUMHAJbIK Kacuerrepi. ['opMoHmap >koHe (epMeHTTepiH
XUMHSIIBIK KYpaMbl, KYpPbUIBICHI, XUMHUSUIBIK Kacuuerrepi. Tipi ar3aja MaHbI3bl Oap Taburu
yzepicrep.

5. Kysiperriniri: bomamak MexkTenm XuMMs HOHI MyFamiMaepi OHONOTHSIIBIK XUMHUS TIOHIHIH
TEOPHSUIBIK JKOHE IPAaKTHKAJIBIBK MaTepHagapblH TYCIHE .

6. Kyrinetrin HoTMKe:  BHONOrMsNBIK XMMHS MOHIH MeEHrepy OapbIChIHIA OHOJOTHSIIBIK
3aTTap/bIH XUMUSACHIH Oieni.

1. lpepexBusutsr:Opranundeckas xumust (I). Opranuueckas xumus (11).

2. IToctpexBusuTsl: [lenarornyeckas npakTuka.

3. Lens pucrmmumHel: M3ydeHne MOJCKYIIPHOH OCHOBBI JKH3HEHCATEIBHOCTH, COCTaBa,
CTpPOCHHUSI, CBOHCTB OHOJOTHYECKHMX BEIIECTB H MEXaHHM3Ma PEaKIUH IKH3HENEATEIbHOCTH
BEIIECTB B Kypce «bHomornaeckas XUMHUS».

4. Kpatkoe conepkaHne: XUMHYECKHH COCTaB M CBOWCTBA O€NKOB. XMMHYECKHIl COCTaB M
XUMUYECKHE CBOHMCTBa YriaeBomoB. Kiaccudukamus, XuMHYecKuil COCTaB H  CBOHCTBa
HYKJIEHHOBBIX KucioT. Kmaccmdukamus u xuMmudeckue cBoiictBa Macen. Knaccuduxamus u
XUMUYECKHE CBOICTBA BHUTAMHHOB. XHMHUYECKHH COCTaB, CTPOCHHE, XHMHYECKHE CBOICTBa
ropMOoHOB U (hepMeHTOB. EcTecTBeHHBIE TPOLIECCH, HMEIONHE 3HaUEHHE B JKHBOM OpPraHH3Me.

Apsinosa K.I11.
Te/laroruka
FBUIBIMAAPBIHBIH
KaH/AU/ATBHI,
ara OKBITYIIIbI




5. KOMl’[eTeHHI/IﬂZ Bynyume IIKOJIBHBIE YYHUTEId XHUMHUU IIOHUMAIOT TeOpeTI/['{eCKI/Iﬁ n
HpaKTH‘IeCKHI’I MaTepual npeaMera 6MOH0rH‘IeCKOﬁ XUMHUH.

6. OxuaaeMblii pe3yibTaT: 3HACT XUMHIO OHOJIIOIMYECKHX BEIIECTB B IPOLECCE OCBOCHHUS
JHUCHOUTIIIMHBI «buoornueckas XuMus».

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

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".
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1. Ipepeksusuri:Opraunkansik xumust (1), Opranukansik xumust (11).

2. IMocrpexBusntrepi: Ilenarornkansik ic-Taxipude

3. IlonniH MakcaTbl:  «BHONOTHANBIK OKyifelep XWUMHSACHI» TOHIHIH MAaKCaThl XUMHSIIBIK
KYPBUIBICTBIH ipresi HeriiepiHe jKoHE Tipi MaTepUSHBIH MOJIEKYJAIbIK JKOHE JKacylIasbIK
JICHIeii/1e )KYMBIC icTeyiHe YiipeTy Gombin TabbLIabl.

4. Kpickama masmyHsl: JKyifeney TocimiHIH CTpaTerusichl jxoHe OHOXHMUSICHI. BHOIOTHSIIBIK

IpOLIECTEP/IIH TepMoanHaMuKachl. Teme-TeHaik TEPMOJMHAMUKACHI. BHOMOrHsIBIK
yaepicrepzeri  esrepicrep.  KapamaiiblM ~ KHHETHKAJIBIK  TEHJCYJED )KOHE  OJIapAbIH
wenrinyi. buonorus xumus xoHe aKnapar. AKmapar TEOPUACHIHBIH OUONOTHAIIBIK

XMMHUSFa eHrizinyi. buonorusiblk  mMemMOpaHanmap — KypbUIBIMBI,  KacueTi.  BHOnorusibik
MeMOpaHaJiap apKbUIbl 3aTTap/iblH TachIMaAaHybl. bruosnektpiik KyObuibicTap. XKacyimanapaasl
TBIHBIIUTHIK dneyeTi. XKyiike UMITysIbCiHIH KO3FbILI TAJIIBIKTAPbIH OOHBIMEH Tapasybl.

5. Kysiperriniri: bonamak XuMus moHi MyFaniMaepi OHONOTHSIBIK JKyHenep XUMHMSACH ITOHIH
TYCiHEz.

6. Kyrinerin HoTwKe:  BHONOTHANBIK JKyHelnep XHMHSACHI TOHIH MeHrepy OapbIChIHAA
OMOJIOTUSIIBIK 3aTTAP/IbIH XUMHSCHIH Olnesi.

1. llpepexBusuter:Opranndeckas xumust (I). Opranuueckast xumus (11).

2. IocrpexBusuthr: [leparornueckas mpakTUKa.

3. Henp mucummmusbr: Llensto aucummanesl «XuMHS OHOJOTHYECKUX CHCTEM»  SIBISCTCS
obydyenne (GyHIaMEHTalIbHBIM OCHOBAM XHMHYECKOTO CTPOCHMSI UM ()YHKIHOHHPOBAHUS KUBOM
MaTepuH Ha MOJEKYJIIPHOM U KJIETOYHOM YPOBHE.

4. Kpatkoe comepxanue: CTpaTerus U OMOXHMHS MOAXOIA K CHCTeMaTH3anuu. TepMoIuHaAMUKa
Ouomornueckux ImporeccoB. PaBHOBecHas TepMoOOMHAMHKA. VI3MeHeHHS B OHOIOrMYECKHX
mponeccax. IIpocrelimme KMHETHYECKHE ypaBHEHHS M HX pelIeHHe. broiormdeckas XMMHSA H
uHpopmanys. Benenue teopun uHpopmanuu B Ouonorndeckyro xumuio. CTpoeHue, cBoOicTBa
O6uonornueckux MmemOpaH. TpaHCIOPTMPOBKA BELIECTB 4epe3 OHOJIOrHYecKre MeMOpaHbI.
Buoonexrpuueckue sBnenus. [loTeHnuan mokos B KIeTkaX. Pacipenenenue HepBHOTO HMITyIbca
10 BO30Y>K/ICHHBIM BOJOKHAM.

5. Kommerenuus: bymymme yauTenst XMMUY TOHAMAIOT IIPEAMET XUMUH OMOIOTNUECKHX CHCTEM.
6. OXHIAaeMBIH pe3ynbTaT: 3HAET XHMHIO OHOJNOTHYECKHX BEIIECTB B IIPOIECCE OCBOCHUS
JOHCIUILUTNHBL « XUMHS OHOTOTHYECKHX CHCTEM»

1. Prerequisites:Organic Chemistry (I). Organic Chemistry (I1).

2. Post-requirements: Pedagogical practice.

Apsinosa K.III.
TielaroruKka
FBUIBIMIaPBIHBIH
KaHANIAThI,
ara OKBITYIIIBI




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"
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solving problems in
biology

eMTHXaH/
9K3aMeH/
exam

YKazbama
aybI3lIa

1.IIpepexBusuri: boranuka (OcimaikTep MOPGHONOrUsICHI )KOHE AHATOMHUSICHI, CHCTEMATHKAChI)
2.IToctpexBusuTi: KonnanOansl OMOIOrUs TOMBIpaKTaHy Heri3fAepiMeH

3. TloHHIH MakcaTbl: DKOJIOTHSUIBIK 3€PTTEYJIep MEH OSKCIIEPUMEHTTIK JIEPEKTep cajlachlHIa
CTYJEHTTEpAIH MaTeMaTHKAJIBIK OJIaybIH d3ipIiey.

4. Kepickama Ma3MyHbl: "BHOJOTHSNBIK ecenTep — WIbIFapy onicremeci" MOHIHIH MaKCaThl
SKOJIOTUAJIBIK 3EPTTEYJIIEP MCH 3KC1‘lepHMeHTTiK JAEPEKTED cajlacelHIa CTyZ[eHTTepI[iH
MaTeMaTHKaJAbIK  OWNayblH  o3ipiey, OHONOTHMSUIBIK  JKOHE  OKONOTHSUIBIK  JAepeKTepai
MaTeMaTHKAaJIBIK OHJICy/IiH HEeTi3ri 9ficTepiMeH TaHBICTBIPY OOJIBIT TaOBLIABI.

5. Kysiperriniri: Bonmamrak Ouomorusi MoHIHIH MyFaigiMiHe OHOJOIMs MOHIHEH JIOTHUKAJBIK,
OJIMMITHAAAJIBIK KOHE KHUbIHIBIFbI )KOFapr ecenTepni LLII)IFapa]lbI.

6. Kyrinerin notike: Bonamax , 6Honorus MoHiHIH MyFaiiMiHe OHONOrHS MOHIHEH JIOTUKAJBIK,
OJIMMITHAAAJIBIK KOHE KHUBIHBIFbI )KOFapr ecem‘epai LLII:IFapy}ll:I YﬁpeHC}li.

1. IIpepexBusutsl: bortanuka (Mopdosorus, aHaTOMHUs U CHCTEMAaTHKa PACTEHUN)

2. IToctpexsusut: [1puknanHas OMONIOrUst ¢ OCHOBAaMHU IOYBOBEICHUS

3. Henp pucrumummebl: Pa3paboTka MaTEMaTHYECKOrO MBILIJICHHS CTYAEHTOB B 00JacTH
OKOJIOTHYECCKUX HCCJ’IGHOBaHl/Iﬁ 1 OKCHEPUMECHTAJIBHBIX JaHHBIX.

4. Kpatkoe cozpepxanue: Llenbio mucuummHbl « MeTojnka peuieHus 3aaady 1no OHOIOrHu»
ABIIACTCA pa3pa60T1<a MaTeMaTH4Y€CKOro MBIINUICHUSA CTYACHTOB B 00J1aCTH  DKOJIOTHY eCKUX
I/ICCJ'ICHOBaHI/IPI N OKCHCPUMCHTAJIBHBIX [JaHHBIX, O3HAKOMJICHUE C OCHOBHBIMA METOAAMHU
MaTEeMaTHYECKOW 00pabOTKN OMOIOrMYECKUX U AKOJIOTMYECKUX JJAaHHBIX.

5. KOMHCTCHHI/IS{Z Pemaer JIOTMYCCKHUEC, OJIMMIIMAJIHBIC W CIIOKHBIC 3aJadyd I10 OHOJIOr K JJIA
Oymyuiero yuureins Ouoaorum.

6.00xumaemMblil  pe3yibrar: bynaymemy yuumTemo OHONIOTMHM HPEJCTOMT HAYYUThCS pelaTh
JIOTMYCCKUE, OJIMMITMAAHBIC U CJIOKHBIC 3aJa4H 110 OHOJIOTHH.

1. Prerequisites:. Botany (anatomy and systematics of plants)

2. Post-requirement: Applied biology with bases of soil science

3. The purpose of the discipline: Development of students ' mathematical thinking in the field of
Environmental Research and experimental data..

4. Summary: The purpose of the discipline "Methods of solving problems in biology" is to
develop students ' mathematical thinking in the field of environmental research and experimental
data, to familiarize them with the main methods of mathematical processing of biological and
environmental data.

5. Competence: Solves logical, olympiad and complex biology problems for a future biology
teacher.

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

Ecnenberora 111.0.
TEXHUKA
FBUIBIMJIAPBIHBIH
KaHIUJIaThl, ara
OKBITYIIIBI
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Methods of conducting
biological experiments
at school

eMTUXaH/
9K3aMeH/
exam

JKaz6ama
aypI3LIa

1 IIpepexBusuri: boranuka (OciMuaikTep MOPHOIOTrUICH XKOHE AaHATOMUSICHI, CHCTEMATUKACHI)
2.ITocrpexBusuti: Konnanbansl 6HOIOTHS TONBIPaKTaHy Heri3epiMeH

3. TIlommig Makcarsl: MekTenre Ouonorus OOHMBIHINA FBUIBIMU-3EPTTIEY IKYMBICTApPBIH
YIBIMIACTBIP, 9KCIIEPUMEHT HOTIDKENIEPIH OHJCY.

4. Kpickama Ma3myHbl: Mekrente Ouonorus OOMBIHIIA FBUIBIMH-3EPTTEY JKYMBICTAPBIH
yilbiMpacTelpy  Typanbl  OimiM.  Buomormst  GoifblHIIA — MEKTENTEe  JKCIEPHUMEHTTEPAi
YHBIMIACTBIPYIbIH ~ TEOPWSUIBIK  Herizzepi,  3eprrey  OOBEKTINepiHiH  OHOJIOTHSIIBIK
epeKILIeIIKTepiHe KOMBLIATBHIH TaJlANTap. DKCIEPUMEHT HOTIDKEICPIH OHJICY JKOHE pacimaey. Op
TYpJ1i X&Kac TONTapbIHAa OHOoIOrust OOHBIHINA YKCIEPUMEHTTEPI YIBIMAACTHIPY.

5. Kysiperriniri: bonamak 6no0rusi noHiHIH MyFalliMi MeKTernTe OHOJIOrUst OOMBIHIIA FHUIBIMH-
3epTTey KYMBICTAPBIH YHBIMIACTHIPYIbI, SKCICPUMEHT HOTIDKEIEPIH OHeY i MEHIepei.

6. Kyrinerin Homike: bornamak OHOJOrMs IOHIHIH MyFaimiMi MekTenTe Ouonorust OoibIHIIA
FBUIBIMU-3E€PTTECY KYMBICTaAPBIH ¥ﬁLIMI[aCTLIpaI[LI, SKCIEPUMEHT HQTI/I)KGJ'IepiH eHz[eﬁz[i

1. IlpepexBu3utel: boTannka (Mop¢osiorus, aHaTOMHSI 1 CHCTEMATHKA PACTCHHH)

2. HOCTpeKBI/IZ‘H/ITZ HpHKJ'[a}IHaﬂ GHOJIOTHS ¢ OCHOBAMH IIOYBOBCICHUA

3. Lenb aucuumnHbl: OpraHu3anus HayYHO-MCCIIEN0BATEeIbCKONW pabOoThI 110 OHOJIOTHH B IIKOJIE,
00paboTKa pe3yNbTaToOB SKCIEPHMEHTA.

4. Kpatkoe conmepxanue: 3HaHUS 00 OpraHM3alMM HAYYHO-HCCIEHOBATENbCKOH pPabOTHI IO
OHOJIOTHH B IIKOJIE. TCOpCTHQGCKHe OCHOBBI OpraHu3alMu SKCICPUMEHTOB B MIKOJE II0
Guonoruu, TpeboBaHUs K GHOJIOrHYECKUM OCOOEHHOCTSIM 00BEKTOB MccnenoBanus. O6padoTka U
odopmiieHre pe3ynbTaToB KcrnepuMenTa. OpraHusarus KCIEepPUMEHTOB 110 OMOJIOTMH B Pa3HBIX
BO3PACTHBIX I'pyImax

5. Kowmnerenuust: bByayummit  yuurenb OHMOJOTMM  OCBaMBAaeT OPraHU3AIMI0  HAYYHO-
HCCIIENI0BATENLCKON paboThl MO GMOIOTHH B LIKOJIE, 00pPabOTKY pe3y/IbTaTOB IKCIIEPUMEHTA.
6.0xxuaemMblii  pesyabrar: Byaymmi yuutens OHONOIMHM OpraHu3yeT B IIKOJIE Hay4dHO-
UCCIIEI0BATEbCKYIO PA0OTy 1O OMOJIOrHH, 00pabaThIBAaET PE3yNIbTAThI IKCIIEPUMEHTA.

1. Prerequisites:. Botany (anatomy and systematics of plants)

2. Post-requirement: Applied biology with bases of soil science

3. The purpose of the discipline: Organization of research work on biology at the school,
processing of experimental results.

4, Summary: Knowledge about the organization of research work in biology at school.
Theoretical foundations of the organization of experiments in the school of biology, requirements
for the biological characteristics of the objects of research. Processing and registration of the
results of the experiment. Organization of biology experiments in different age groups

5. Competence: The future biology teacher masters the organization of research work on biology
at school, processing the results of the experiment.

6. Expected result: The future biology teacher organizes research work in biology at the school,
processes the results of the experiment..

Ecnien6erosa 111.0.
TEXHUKA
FBUIBIMIAPBIHBIH
KaHAU1aThl, ara
OKBITYIIBI
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1. MpepexBu3uTi: OU3NKAIBIK XUMUSL

2. IToctpexBusuTTepi: XKacklun xumusra Kipicre

3. IloHHiH MakcaTbl: XUMHMSUIBIK TEXHOJIOTHS HETI3AEpiH, XUMHUS OHEPKACIOiHIH caianapbiH,
XUMHSUTBIK TEXHOJIOTHS IPHHIUIITEPIH JKOH € JKaF aibIH, 3aHABUIBIKTAPBIH OKBIN YHPEHY.
4.KpIcKama Ma3MyHBI: XUMUSIBIK TEXHONOTHS IIOHI MEH Ma3MyHBIHA Kipicme. XHMHAIBIK
TEXHOJIOTHsI MIOHIHIH HEeri3ri Tapayiapbl. XUMHSAJIBIK OHEPKCACINTIH IIMKI3aTTapblHA CHIIATTaMa.
XUMUSAIBIK  OHEPKACINTIH JHEPreTHKachlHA MIONy. XHMHUSUIBIK TCXHOJIOTHMSHBIH  (DH3HKa-
XUMHSUIBIK ~ HETI3/IepIHBIH ~ MAHBI3ABUIBIFBL.  XUMHS ~ OHEPKACIOiHIeri  KaTanu3jiiH  MOHI.
OHepKacinTepie XMMUS TEXHOJIOTHSIIBIK yepicTepai xobanay Typiepi. [ uapaBIMKaHbIH HETI3Ti
3aHJapblHa CHMATTaMa. OHEPKACcInTeri TIMAPOMEXAaHHKAIBIK YACPICTEPAiH MaHbI3bl. XHMHUS
OHEPKACIOiHIe KEe3/IeCETiH Herisri Kypana-KaOablKrap. XUMHS ©HEPKICiOiH YHBIMAACTBIPYIBIH
MaHbI3BI.

5.Kysipertiniri: XUMHSIIBIK TEXHOJIOTHS canachl OOWMBIHINA aiFaH OUTIMIOI  TpaKTHUKaga
KOJIIAaHY/IbI TYCiHE].

6. Kyrinerin HoTiKe: XUMHUSIBIK TEXHOJIOTHS HETI3/IepiH, MPUHIUIITEPIH XOHE TEXHOIOTHSIBIK
MPOLIECTEPAIH 3aHABLIBIKTAPBIH Oinesi.

Ecnen6erosa 111.0.
TEXHHKa
FBUIBIMIAPBIHBIH
KaH/UIaThl, ara
OKBITYIIIBI




1. TIpepekBU3UT: Gu3NYecKas XUMUSI

2. HOCTpeKBI/BI/ITI;IZ BBE€ICHUEC B 3CJICHYIO XUMHUIO

3. HGHB JUCHUIIIMHBL: HU3YYE€HHUE OCHOBBI XHMHYECKOI TCXHOJIOTHUH, OTpaC.TIefI XUMHYECKON
IIPOMBINUICHHOCTH, IIPUHIIUIIOB 1 yCJ'IOBPIﬁ XHMHYECKOH TEXHOJOTHH H 3aKOHOB.

4.KpaTKOC COICPIKAHUE! BBGIIGHI/IS B HOpEeAMET U COAECp)KaHUE XUMHYCCKONH TEXHOJOTHH.
OCHOBHBIE pa3aeiibl JUCHHUIIIIMHBI Xumudeckas TEXHOJIOI'UA. XapaKTepI/lCTI/lKa ChIPbs
XHMHYECKOI IIPOMBIIIJIIEHHOCTH. 0630p OHEPreTUKU XUMHY ECKOM IIPOMBIINUICHHOCTH. 3HaueHne
CbI/ISI/IKO-XI/IMI/I‘{eCKI/IX OCHOB XMMHYECKOH TEXHOJIOTHH. CyH_[HOCTB KaTajau3a B XHMHYECKOM
IIPOMBIIIIJIEHHOCTH . BI/IL[LI NPOCKTUPOBAHUA XUMHUYECCKUX TEXHOJIOTMYECKUX IIPOLECCCOB B
IIPOMBIIIIJIEHHOCTH . XapaKTepI/ICTI/IKa OCHOBHBIX 3aKOHOB TUAPABJIMKH. 3HaueHue
TUAPOMEXaHUYECCKUX ITPOLECCOB B IPOMBIINIIEHHOCTH. OCHOBHbBIE CpeacTBa, BCTpEUAKOIIUECT B
XUMHYECKOM TIPOMBIIIJICHHOCTH. 3HaueHue OopraHusanuu XUMHYECKOU TIPOMBILIJIEHHOCTH .
5.KOMH€TCHHI/I){Z IMOHUMAET NPUMEHCHUE Ha MPAKTUKE IMOJYYECHHBIX 3HaHUH B 00JlacTH
XHMHYECKOH TEXHOJIOTHH.

6.0)I(HZ[aCMLIﬁ pe3yibTaT: 3HAeCT OCHOBHBI, TTPUHIAIIBI XUMHYECKOH TEXHOJIOTHUH u
3aKOHOMEPHOCTHU TEXHOJOI'MYECKUX MTPOLECCOB.

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.
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1. lpepexBu3uTi: OU3NKAIBIK XUMHUSL

2. NocrpexBusurTepi: XKacbur XuMusira Kipicre

3. ITonHiH MakcaTbl: KpuctanablH aTOM KYpPbUIBICHI MEH OHBIH (PU3MKA-XUMUSIIBIK KaCUETTEPiHiH
apachIHAAFbI OallIaHBICTEI KApaCTHIPY.

4. Kpickama wmasmyHbl: Kpucrtamnoxumusi noHiHe Kipicnme. KpHCTaqslOXMMHSHBIH KbICKAIIA
tapuxbl. [IoHHIH HEri3ri MakcaTTapbl, MiHACTTEPI KoHE TyCiHiri. KprcramioMopdoaorus yreIMbl.
Kpucranasik Topaapasie Typrepi. Kpucrangap arompapblHAAFbl XMMUSUIBIK OaiiaHbICTap/bIH
Typaepi. Munepanorus Typanbl skammsl TyciHik. Kazakcran PecryOnmkachIHBIH MHHEpaIgaphl
MCH KBIHBICTAPbI ATAyJAPBIHBIH IIBIFY Teri. MUHEpasgapAblH KPUCTATIOXHMHUSIIBIK JKIKTEIYi.
MunepangapabH OHePKICINTIK XKikTedyl. MuHepanaapIblH ONTHKAIBIK, MEXaHUKATIBIK JKOHE 03Te
e Kacuerrepi. MUHepaabl Ty3lly NPOLECIHAErT KPUCTAINIBIH poii. MaTepuaimapiblH JKaHa
TypJiepi. OnapzblH KYpBUIBICBIHBIH €peKIIenikTepi. TeopusIblK KPUCTAJUIOXMMHSHBIH HEri3ri
KaTer OpHsIaphl KOHE ONapABIH apAChIHAAFEI KATHIHACTAD.

5. Kysiperriniri:MamManaauAbIpbUIFaH MOHAEPAI MEHIEPY YIIIiH KPHUCTAIUIOXMMHUS ITOHIHEH aJFaH
Oimimai TyciHeni.

6. Kytinerin HoTioke: Kpuctanioxumusi moHIH MeHrepy 0apbIChIH/IA HETI3Ti TeOPUsHBI Oinei.

1. TIpepexBuzut: dusndeckas XUMHUS

2. IlocTpexBu3UTH: BBefeHNe B 3€IeHYI0 XHMHIO

3. Henb aucnuminHel: PaccMoTpeTs B3aUMOCBSI3b MEXIy aTOMHBIM CTPOSHHEM KPHCTAIIA H €ro
(HU3UKO-XUMUYECKIMH CBOHCTBAMH.

4 Kpatkoe comepkanue: Bpegenme B muciumumHy Kpucramnoxummsa. KpaTkas ucropus
KpucTaIIoXuMuH. OCHOBHBIE IIENH, 331241 U NOHSATHE AUCHUILIHHBL [ToHsIT

Ecnen6erosa 111.0.
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Hue KpI/ICTaJIJ'IOMOpq)OHOFI/II/I. BI/IL[LI KPUCTAJUNIMIECKUX PEIIETOK. Tunbl XUMHYECKHX CBs3EH B
aTOMaX KpHUCTaJUIOB. 0611_166 TIOHATHE O MUHEPAJIOruu. Hponcxomz{el—me Ha3BaHUI MUHEPAIIOB U
nopoxn PeCHy6J’II/IKI/I Kazaxcras. Kpncrannonguqecxaﬂ K.TIaCCI/I(I)I/IKaLII/ISI MUHEPAJIOB.
HpOMLIHI.TIeHHaSI KJ'IaCCI/I(i)I/IKaLII/ISI MHUHEpPAIOB. OHTI/['{GCKI/I@, MEXaHHUYECKHEe W HHBIE CBOMCTBa
MUHEpPAJIOB. Ponb Kpucrajia B IIpoHeCcC€ MUHEPAJIBHOI'O 06pa3OBaHI/IH. Hogsie BUbI MAaTE€PHAIOB.
0CO66HHOCTI/I HUX CTPOCHHUS. OCHOBHBIE KaTeropuu Teope”mqecr(ofz’l KpUCTAJIOXUMUH U
OTHOLICHUS MEXIY HUMH.

6.0)I(HﬂaeMBII>‘l pe3yibpTaT: 3HaeT OCHOBHBIC TEOpHUU B NpoHECCE OCBOCHUSA NUCHUIIIANHBI
((KpI/ICTaHHOXI/IMI/IH»‘

1. Precondition: Physical chemistry

2. Post-requirements: An Introduction to Green Chemistry

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".
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XUMUAIBIK OimiM
Oepyneri
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Pedagogical
diagnostics in
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eMTHUXaH/
9K3aMeH/
exam

Tect

1. IIpepexBu3uTi: PU3UKANBIK XUMHS
2. [MocrpekBusurrepi: [lenarorukainbk ic-Taxipude
3. TlenHiH wMakcatsl:  XuMMsIBIK OiniM Oepyneri  neJarorvkaiblK JAMarHOCTHKAJay[ibl
CANBICTBIPY, YKCACTBIFBI MEH aibIPMAIIBLIBIKTAPBIH MEHIEPY.
4. Kpickanra Ma3sMyHbl: XUMHSJIBIK 011iM Oepy/ieri AuarHocTiKa moHine Kipicme. Ilenarorukansik
JMarHOCTUKA, OHBIH MAaKcaThl, MOHI MeH KbI3MeTTepi. Ilemarorukanblk 3eprTeyjep MeH
NENaroruKajablK  JMarHOCTHKANAay[bl —CalBICTBIPY, YKCACTBIFBI MEH aWbIpMalIblIBIKTaphl.
IenarorukanblK JHarHOCTHKAIAayAbIH TYPJI acleKTinepi, KOIoaHbUTy canagapsl. Ilemaroruxansik
JMAarHOCTUKANAY/AbIH TYpJiepi MEH TUHITEpi, XYprisy KeseHuaepi. XuMMsIbIK Ourim  Oepy
NearoruKaablK IHarHOCTUKAJTay[blH HBICAHBI DETiHAE 3epTTeyiepie KONAaHy MEH OHBIH
THIMALTIriH Oaranay.
5. Kysiperriniri:bonamax xuMus moHi MyFaliMaepi XUMUSIBIK OiniM Oepyzeri Heaarorukaibik
JIMAarHOCTUKANAY/Ibl Ty CiHe/l

6. Kyrinerin Hotmke: XuMusuibIK GiiM Gepymeri meaarorukaiblkK IHArHOCTHKA ISHIH MEHIepy
OapbIChIH/IA [TEarOrMKANBIK AUAarHOCTUKA XKYPri3yai Oineni.
1. IIpepexBuzut: Ousnueckas XUMHs
2. IMocrpexBusutsl: [Tenarornyeckas npakTuka
3. Llenb AMCUMIUIMHBL: U3Y4EHHUE CPABHEHUM, CXOACTB U PA3JINUMUil M1e1arornyecKoil JUarHOCTUKH
B XHMHYECKOM 00pa30BaHHH.
4. Kpatkoe conepxanume: Bpemenne B mucnumimHy «llemarormueckas IUarHocTuka B
XUMU4eckoM oOpasoBaHum». Ilemaroruueckas OHarHOCTHKA, €€ LeNb, CYIIHOCTh U (YHKIHH.
CpaBHeHHE, CXOICTBO M pa3iuMYHe IIeJarOrHYeCKHX MCCICNOBAaHMH M MeAarorudecKoi
JUATHOCTUKH. Pa3iIndHbIe acleKThl MefAarorndeckoil AMarHoCTHKH, 00IacTH MpHMeHeHHs. Buast
u (OpMBI TeNarorHYecKOd MHArHOCTHKH, OJTalbl MHpoBeAeHUs. I[IpHMeHeHHe XHMHYECKOro
obpazoBaHHsl Kak (OPMBI IEJArOTHYECKON IHATHOCTUKH B HCCICHOBAHHH H OIEHKE €ro
s¢dexTuBHOCTH

Apsinosa K111
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5. KOMHCTCHI_II/ISIZ 6y,[[yIJ_II/Ie Y4IuTeId XUMHUU IIOHUMAKT NEAAroru4eCKyrdo AUAarHoCTUKY B
XUMHUYCCKOM 06pa30BaHI/II/I

6. O)KI/IZ[&CMHﬁ pe3yabTaT: YMEET IMPOBOAUTH MEAAIOTMYCCKYIO IHAarHOCTHKY B IIpoLECCE
OCBOCHHS TUCHUIIIHMHBI ITCAAarorudecKkas 1narioCTukKa B XuUMH4YECKOM 06pa30BaHI/II/I.

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.

M6

KIT
TK/
1
KB/
PD

ocC

AChz
A 4303
AChM
A4303
ACMR
T4303

ATpOXHMUSIIBIK
3epTTey axictepi/
ArpoxuMHuuecKHe
METO/IbI HCCIIe/I0aBH -
nit/Agrochemical
methods of research

eMTHXaH/
9K3aMeH/
exam

Tecr

1. IlpepexBusuTi: FrIIbIMI-3€pTTEY XKYMBICBIHBIH HETi31epi

2. IMocrpexBusntrepi: XKacku cunres

3. IloHHIH MakcaThl: ATrpOXMMHsAAA KOJNAHBUIATBIH 3CPTTEY OAICTEpiH, MANANBIK TIKipnoe
JKYPri3y 9/licTeMeciH MeHrepy.

4. Kpickalia Ma3MyHBI: 3epTTey/AiH arpOXUMHSIBIK 91icTepi MOHIHIH MaKCaThl MEH MIiHAETTEpi.
ArpoxuMusia KOJIAaHBUIATBIH 3epTrey omictepi. JKyprisineTin 9KCIEPUMEHTTIH ~MOHI.
ATpOXUMHSITBIK 3epPTTEyJIep SAICTEPiH 93ipiey/ieri OTaH/bIK JKOHE MIETeNIIK FaIbIMAAP/bIH POJi.
ATpOXUMHSAIIBIK 3epTTeyJIep KYPrisyJeri Janaiblk TOKipHOEHIH MaHbI3bl. Jlamanblk Toxipuoere
KOWBLIATBIH Heri3ri tamantap. Jlanaiblk TOKipuOe >XYpriy oficTeMeciHIeri Herisri yreimuap.
Jananblk ToxipuOeneri KaTelmiKTep, ONapiAblH TIKIPUOEHIH IUIIriHE >MXOHE HYCKaJIap/IblH
CeHimJIilirine acepi.

5. Kysiperriniri:bonamak xumus moHi MyFalmimMJepi arpoXuMHsaAa KONAAHBUIATBIH 3epTTey
QIiCTEpiH, AaNaNbIK TOKIpUOE XKYPrizy SicTeMeciH MeHrepeai

6. Kyrinerin Hotike: Bonmamak XuMmus moHI MyFaiM/iepi arpoXUMuUsa KOJIIaHbLUIATBIH 3€PTTEY
QIiCTEpiH, AaNalbIK TOKIpUOE HKYpPri3y oaicTeMeciH MeHrepeni Oinexni.

1. IIpepexBuzut: OCHOBBI HAYYHO-HCCIIEIOBATEIbCKON PabOThI
2. ITocTpeKBU3UTHI: 3eICHHbIH CHHTE3

3. lenp aucuuiumHbl: Brnagers MeromaMu HCCIEIOBaHUM, NMPHMEHSEMBIMH B arpOXHMHH,
METOZIHKOM NPOBE/ICHHS TTOJIEBBIX OIBITOB.

4. Kpatkoe cozmeprxanue: Llens u 3aqa4n JUCHMIUIMHBI arPOXUMHYECKAE METOIbI HCCICA0BAHHS.
MeTonsl Hccae0BaHus, IPUMEHsAeMbIe B arpoXuMui. CyIIHOCTh MPOBOAMMOrO IKCIIEPHMEHTA.
Ponp oTedecTBEHHBIX M 3apyOeXKHBIX Y4YEGHBIX B pa3pabOTKe METOAOB AarpOXMMHYECKHX
HcclefoBaHNi. 3HaUCHHE IIOJICBOTO OIBITA B IIPOBEJCHHM arpOXMMHYECKHX HCCICIOBAHUIL.
OcHoBHBIC TpeOOBaHUS K IIOJEBOH NpakTHKe. OCHOBHBIC IOHSATHS B METOAUKE IIPOBEACHUS
TOJIEBBIX OMBITOB. OMIMOKK B IOJEBBIX OMBITAX, HX BIHSHHE HAa TOYHOCTH OIbBITA H HAAEKHOCTH
BapHAHTOB.

5. Komnerenuust: bynynue yauTens XHMHH OCBaUBAIOT METOIBI HCCIEA0OBAHNUS, IPUMEHICMBIC B
arpOXHMHHU, METOIHKY IPOBEICHUS MOJICBBIX ONBITOB

6. OxunmaeMslii pe3ynbTaT: byngymme yduTenss XUMHH OCBAaHMBAIOT METOABl HCCIENOBAHUS,
MIPHMEHsIEMbIe B aTPOXHMHHU, METOIHKY IPOBEIEHUS TIOJIEBBIX OIBITOB.

1. Prerequisite: Basic research work

2. Post-requirements: Green Synthesis

3. The purpose of the discipline: Mastering research methods used in agrochemistry, methods of
conducting field experiments.

Apsinosa K.III.
TielaroruKka
FBUIBIMIaPBIHBIH
KaHANIAThI,
ara OKBITYIIIBI




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 will master research methods used in agrochemistry,
methods of conducting field experiments

6. Expected result: Future chemistry teachers have knowledge of research methods used in
agrochemistry, methods of conducting field experiments

M4 BIT MB | MosiekynaJibik emMTHXaH/ TECT 1. TIpepekBusurti: Kosnanbaisl GHOJIOrHs TONBIPAKTaHY HEri3AepiMeH. Apsirosa K.I11.
TK/ | 4304/ |6uonorus/ 9K3aMeH/ 2. IlocrpexBusurrepi: [lenarorukanbix ic-roxipude nejaroruka
BJ1 MB | Mounekynsipuas exam 3. IlonHin mMakcaTsl: [Ipo-KoHE 9yKapuOTTap T€HIEPiHIH KYPBUIBIMBIH 3epPTTEY, OJapibl 3epTTey FBUIBIMIaPbIHBIH
KB/ 4304 | Guonorus/ QuicTepiH MEHrepy KaHIMIAThI,
BD MB | Molecular biology 4.Kpickama Ma3MmyHbl: [Ipo-koHE SyKapuOTTap TeHIEPiHIH KYPBUIBIMBIH 3epTTey, OJapAbl ara OKBITYIIbI
ocC 4304 3eprrey ouicrepi. JJHK permkanus npoueciHi TyciHikTepi. TpaHCKpUNIUS jKoHE OHBI PETTey.

TpaHcsuus, TpaHCISIMUIAAH KeifiHri e3repicrep. AKybI3ap, oJapAbH KYPhUIBIMBIHBIH ©3repyiH
3eprTey. AKybI3lap/bl )Kacyllla opraHesuiajiapbiHa TacbiManaay. JKacymaiblK UK.

5. Kysiperriniri: Ilpo-xoHe 3yKapHOTTap TeHIEpPiHIH KYPHUIBIMBIH 3€pTTEY, ONapAbl 3eprTey
onicTepiH MeHrepei.

6. Kyrinerin Hotike: IIpo-koHe 9ykapHOTTap reHIepiHiH KYPbUIBIMBIH 3ePTTEY, ONapIsl 3epTTey
omicrepiu Oineni.

1. MpepexBusutsr: [IpuknagHas OMOIOTUs ¢ OCHOBAMHU ITOYBOBEJICHUSI.

2. IocrpexBusuthl: Ilegarornueckas mpakTuKa.

3. Uenp gucuumineel: M3ydeHue CTpyKTypsl TeHOB IIpo-H dyKapHOT, OCBOGHHE METOMOB HX
UCCIIEI0BAHMSI.

4. Kpatkoe conepxanue: M3yueHHe CTPYKTypbl T€HOB NPO- H JYKApuOT,  METOABl HX
uccnenoBanus. Ilonstus  npouecca perumkaumu JIHK. TpaHckpunius v ee  perynsius.
Tpancaanus, U3MeHeHUs Mocie TpaHCIAnuH. benku, wn3ydeHue H3MEHEHUs MX CTPYKTYpHI.
Tpancnopr GenkoB B opraHesbl KIeTKH. KieTouHbli UK.

5. Kowmmerennus: Msyuaer crpykrypy reHoB IIpo-m oykapHoT, BiIajJeeT METONaMH HX
HCCIICZIOBAHUSL.

6. OxxupaeMblil pe3yiabrar: V3ydeHue cTpyKTypbl reHoB IIpo-u syKapHoT, 3HaHME METOHOB MX
HCCIIeJOBAHHUSI.

1. Prerequisites: Applied biology with bases of soil science.

2. Post-requirements: Pedagogical practice

3. The purpose of the discipline: Studying the structure of Pro- and eukaryotic genes, mastering
the methods of their research.

4, Summary: Study of the structure of pro - and eukaryotic genes, methods of their research.
Concepts of the DNA replication process. Transcription and its regulation. Broadcast, changes
after the broadcast. Proteins, the study of changes in their structure. Transport of proteins to the
cell organelles. The cell cycle.

5. Competence: Studies the structure of the genes of Pro- and eukaryotes, owns the methods of
their research.

Studies the structure of pro-and eukaryotic genes, knows the methods of their study.

M4 BIT Biom | Buomerpus emMTHXaH/ TeCT 1. IIpepexBusurti: Konpanbans OM0I0rus TONbIpakTaHy Heri3AepiMeH. Apsinosa K.I11.
TK/ 4304 | Bbuomerpus 9K3aMeH/ 2. IocrpekBusutTepi: Ilenarorukaibik ic-Taxipude nejaroruka
11 Biom | Biometrics exam 3. INonnin MaxcaThl: bruomorusgarsl TONTHIK KAaCHETTEP/i CTATUCTHKAIBIK TaIAayAbl, OJIIIeHeTiH FBUIBIMIA PBIHBIH
KB/ 4304 KOPCETKIIITEeP/IiH OpTallia aMachlH aHBIKTAy bl MEHTePY. KaH/UIAThI,
BD | Biom4 4 Kpickamia Ma3MyHbl: BruoMeTpus-OHONIOrHAAaFsl TONTHIK KAaCHETTepJi CTATUCTHKAJBIK Taljiay aFa OKBITYIIBI
oC 304 Typanbl FBUIBIM. Bapuanumsuiblk KaTapiaap KYpy[OblH OKailbl — epexenepi. OJmeHeTiH

KOPCETKIIITEepiH OpTamia IIaMachlH aHbIKTay. JKWMBIHTBIK OenriiepAiH opTYpILTiriHig
kepcetkimrepi. Kesaeiicok mamanapasia Tapanyst. Koppermsius. PenpesenTatuBTik Kareiep.




IpixTemerni kepceTKimTep il AYPHICTEIFEIH Oaranay. JIMCIepCHsUIIBIK TaIay.

5. Kysiperriniri: bonamrax Mekren OHOJOrHs IIOHI MyFaliMJepi ONIICHETIH KOPCEeTKIIITepIiH
opTalia maMacbelH aHbIKTay bl MeHrepe,ui.

6. KyrineriH HoTwke:  BHONOrHSUIBIK XMMHSL IIOHIH MeHrepy OapbICHIHAA OHOIOTHSIIBIK
3aTTap/IblH XUMHUSCBIH OlIei.

1. HpepeKBI/ISI/ITBI: HpI/IKJ'IaZ[Haﬂ 6]/[0.]'[01"1/[5{ C OCHOBAaMH IIOYBOBCICHUA.

2. HOCTpeKBI/BI/ITbII Henarornqecxaﬂ IIpaKTHKa.

3. I_leﬂb JUCHUIIIMHBI BJ'[aﬂeTB CTaTUCTUYCCKUM aHAJIM30M I'PYIIIOBBIX CBOICTB B 6I/IOHOFI/II/I,
ONpeaACICHUEM cpez[Hei& BEIIMYUHBI U3MEPICMBIX IoKa3areJiei.

4, KpaTKoe COJCpIKaHUE: EI/IOMeTpI/Iﬂ-HayKa CTaTUCTUYECKOI0 aHaJiu3a I'PyNIIOBBIX CBOMCTB B
6]/[0]'[01"1/[1/[. BapP[aLIPIOHHLIfI paa: 06].[11/16 npaBujia IIOCTPOCHUS. Or[pez[enem/le cpezu—lei/'l BCIIMYHUHBI
u3MepsieMbIX Ioka3zateneil. Ilokaszarenn pa3HOOOpa3susi COBOKYNHBIX NpH3HAKOB. CiydaiiHble
BCIINYUBI, ux pacnpeneiieHue. Koppenﬂuuﬂ TIPU3HAKOB. Penpe3eHTa‘m3HHe OI_LII/I6KI/I.
OreHMBaHKE JTOCTOBEPHOCTH BHIOOPOUYHBIX NOKa3aTeseil. J{ucnepcoHHbIi aHamms.

5. Komnerenuus: Bynymue IIkonbHBIE YYHTeds OHOJNIOTMH OCBAaMBAIOT OMpPEAENCHHE CpemHeit
BCJIIMYNHBI U3MEPSACMBIX MoKa3aTeeH.

6. Oxuaaemsblii pe3ysbTar: B mpolecce OcBOEHMs TUCHMIUIMHBI BHoIOruYeckas XUMHUsSI 3HAET
XUMHUIO 6I/IOHOFI/I‘{CCKI/IX BCIIICCTB.

1. Prerequisites: Applied biology with bases of soil science.

2. Post-requirements: Pedagogical practice

3. The purpose of the discipline: Master statistical analysis of Group properties in biology,
determination of the average value of measured indicators.

4. Summary: Biometrics is the science of statistical analysis of group properties in biology.
Variation series: general rules of construction. Determination of the average value of the
measured indicators. Indicators of the diversity of aggregate characteristics. Distribution of
random variables. Correlation. Representative errors. Assessment of the reliability of sample
indicators. Analysis of variance.

5. Competence: Future school biology teachers will learn how to determine the average value of
measured indicators.

6. Expected result: In the course of mastering the subject of biological chemistry, he knows the
chemistry of biological substances.

M6

Bell
TK/
A
KB/
PD
oC

JChK
4305/
VZCh
4305/
IGCh
4305

Kacbut xumusira
Kipicre/

Beenenue B 3enenyto
XuUMHIO/

Introduction to green
chemistry

eMTHuxaH/
9K3aMeH/
exam

YKazbama
aybI31Ia

1 IpepexBusuti: Anammtukansik xumus (1, 11)., Opranukansik (1).

2. IocrpexBusutTepi: JKachll XUMUSITBIK CHHTE3

3. IlonHiH MaxcaTbl: JKachll XMMHS TSHIH OKy OapbIChIHAA XMMHSJIBIK ©HIIPiC OpbIHAAPBIHAA
KOpILIaFaH OPTaHbI KOPFAYIbIH JKOJIJAPBIH MEHIEPY.

4. Kpickama Ma3MyHbl: JKackln XuMusi GarbITHIHBIH Maiiaa OOMysl MEH OHBIH TapuUXbl. ONEMAIK
9KOJIOTHSIBIK po0JieMaap, oylapabl Lenry konaapbl. Kackll XuMust GarbITHIHBIH QJIEMIIK J1amy
TeHACHUMACHL. JKachul XUMMSHBIH TEOPHACHl MEH IIPAKTHKACBIHBIH TaxipuOenepi. JKacbln
XMMHSIHBIH JaMy OarbITTaphbl, oylapra cunarrama. JKacbul XUMHUsI MbICIapbl. XUMHSIBIK OLTiM
Oepy/e )Kachul XMMUS IPUHLIMITEPIH Koiaany. JKachul ToxipuOenep MeH )KachUl CHHTE3.

5. Kysiperriniri: bonamak MeKTel OKbITYIIBUIAPBIHA JKAChLT XHMUSHBIH HETi3AepiH Hrepy.

6. Kyrinerin HoTwke: XKachll XMMHSHBIH Heri3fepiH Oileni jkoHE OHBI NMPAaKTHKaaa KoJJaHa
amaipl.

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

2. ITocTpeKBU3UTHI: 3ENCHBII XUMHYECKUH CHHTE3.

3. Lenp AuCHMIUIMHBL 3€NeHas XUMHs MPUHIHUIBL M POIb B 3aIIUTE OKPYXKAOLICH CPEIBI.
OCHOBHBIE [TOIXO/IBI 3€JICHON XUMHHU B XUMHYECKOH MPOMBIILICHHOCTH.

4. Kpatkoe coaepkaHue: BO3HHKHOBEHHE | HCTOPHs 3€ICHOM XuMHH. [J100ambHbIC
9KOJIOTUYECKHE MPOOJIEMBl, NMyTH HX pEIICHHs. MUpPOBbIE TCHACHIMH Pa3BUTHA B 00JACTH
3€JICHON XMMUH. DKCICPUMEHTHI B TEOPHH U MPAKTHKE 3eICHON Xumun. HampasneHnst pa3Butus
3€NICHON XMUMHH, MX omucaHue. IlpuMepsl 3eieHOi XxumuH. [IpUMEHEHHE MPUHIUIOB 3€ICHOMN
XUMHHU B XHMHYECKOM 00pa30BaHHM. 3€/ICHbIC SKCIIEPUMEHTHI U 3€JICHBIIl CHHTE3.

Ao6b130exoBa I'.M.
XUMHS
FBUIBIMIAPBIHBIH
KaH/IMIaThl, ara
OKBITY LB




5.KOMH6T6HHI/I${Z B.TIalIeTI) 3HAHMSMH B OOJIACTH 3€JIEHBIX TeXI—IOJ’IOI‘Mﬁ, YMETh HUCHOJIB30BaTh
IIPUHIUIIBI B HpaKTPI‘{eCKOfI JACATCIIBHOCTH.

6. O){(P[[IaeMbIﬁ pe3ylbTaT: 3HaeT M MOXET NIPUMEHUTh Ha IIPAKTUKE IIOJIYYCHHBIE 3HAHUS B
00JIaCTH 3€JIEHBIX TEXHOJIOIHIA.

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.

M6
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1
KB/
PD
ocC

ChT
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ChT
4305/
ChT
4305

Xumust Tapuxol/
Ucropust xumunn/
History of chemistry

eMTHXaH/
9K3aMeH/
exam

YKazbama
aybI31Ia

1. IpepexBusuTi: beifopranukanblk XUMHUSHBIH TEOPHSIBLIK Herizaepi, Opranukaislk xumus (1),
.

2. IlocrpexBusuri: Ilenarornkansik ic-Taxipuoe

3. IloHHIH MakcaThl: «XUMHS TapUXbD» MOHIH MEHTepyJe XUMHS FhUIBIMBIH TOJBIK MEHIeEpiI,
OHBIH FackIpap 60kl 1aMy 3K0JIIapbIMEH TaHBICHINT COHBI YFBIHABIPY.

4. Kpickama Ma3MyHbl: XHMHS FBUIBIMBIHBIH HeErisri Jamy kesexiepi. Herisri 3anmap Men
YFBIMIAP/IBIH allblTy TapUXbI, OJIAPJBIH ©3apa 0aiiJIaHBICHI )KOHE Jlamybl. XUMHS FBIIBIMIAPbIHBIH
xeTicTikTepi. XMMHSHBIH aJIFaliKbl TEOPUSIIAPBI MEH 3aHJIAapbIHBIH Maiiaa Oomy Tapuxsl. bipini
3NEMEHTTEp. AJFaIIKbl CHHTETHKAJIBIK MaTEpPHAap CUHTE3IHIH TapUXBI.

5. Kysiperriniri: bonmamak MekTen XMMMS IIOHI MyFaliMJepiHe XUMHUSI TapUXbl IOHIHIH
XPOHOJIOTUSACHIH MEHIEPTY.

6. Kyrinerin notmwke: XuMusi TApUXbl MOHIH MEHrepy OapbIChIHAA XUMUS FBUIBIMBI JaMYyBIHBIH
TapUXH )KSHE FBUIBIMU XPOHOJIOTHSCHIH O1i1y.

1. IlpepexBusut: Teopernueckue OCHOBbI HeopraHuueckod xumuu. Opranudeckas xumus (I),
(.

2. ocrpexBusuthl: Ileqarormdeckas MpaKTHKA.

3. Hens aucuumimHbl: OCBOMTH OCHOBHBIC STalbl PAa3BUTHS XUMHMYECKHX HayK. Vcropuio
OTKPBITHSI OCHOBHBIX 3aKOHOB 1 MOHATHI UX B3aUMOCBSI3b U pasBUTHE.

4. Kpatkoe conepxanue: OCHOBHbBIC 3Talbl pa3BUTHS XMMUYECKOH Hayku. VIcTopus OTKpBITUS
OCHOBHBIX 3aKOHOB H HOHﬂTHﬁ, HX B3aUMOCBA3b U Pa3sBUTHUC. HOCTI/DKCHPISI XAMHAYCCKUX HayK.
Hcropuss BO3ZHUKHOBEHMsI HEPBBIX Teopuil M 3akoHOB XuMMHU. IlepBbie amemeHTh. Mcropus
CHHTE3a IEPBBIX CHHTCTUYCCKUX MATCPHUATIOB.

5. KommereHTHOCTb: YMeTh NPUMEHHMTh 3HAHUSA MCTOPUM XHMHUHM B II€JarOrMYECKOH
JCATCIIBHOCTH.

6. OxunaeMslii pe3ynbTat: [IpuMeHseT nCTOpHYECKUE TPUHLIUIEI M (HaKThl HA MPAKTHKE.

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

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.

Ao6b130ekoBa ['.M.
XUMHUS
FbIJ'IbIM)laprHbIH
KaHau/JaThl, ara
OKblTyIJ_IbI




M6 bell | JChK |Xacbur cuHres/ eMTHXaH/ XKazbama 1. IlpepexBusnti: Oprannkansik xumus (1I); Anamutukansik xumusll. A65130eKoBa I'.M.

TK/ | 4305/ |3enenslii cuHres/ 9K3aMeH/ aybl3lIa 2. ITocrpexBu3uTTepi: OHAIPICTIK TEXHOIOTHSIBIK IPAKTUKA XUMUS
I VZCh |Green synthesis exam 3. TlonHiH Makcarbl: JKachll XUMHSUIBIK CHHTE3 IIOHIHIH MIHJIET MaKcaTTapblH, 3epTTey FBIIBIM/IAPbIHBIH
KB/ 4305/ QuiCTepiH MEHIepy. KaHJIUIAThI, ara
PD IGCh 4. Kpickama Ma3MyHbL: «Kachul XHMHSUIBIK CHHTE3» IIoHIHe Kipicme. Kasipri kesmeri sxachli OKBITY LB
oC 4305 XUMUSUIBIK CHHTE3[H AaMybl. OHEpKoCINTIK OHMIPICKe «KACBUI XUMUSIBIK»Y TEXHOJOTHSIAPIbI

eHrizy Oapbichl. JKachll XMMMSUIBIK PeaKLHsIIapAbIH KYPY 3aHABLIBIKTAapbl. JKackur xumusaa

KOJIIaHBIIATHIH 0acTalKbl MaTepualgap, peareHTrep, epitkimrep. JKachll XUMHSUIBIK PeaKUsHbI

JKYPri3yiH JKarJaillapblH TaHAayIbl YilbIMaacTelpy. BipTekTi jkoHe opTeKTi KaraiusaTopiap,

(hazasbIK TachIMaiay KaTalu3aTopliapbl, OMOKaTaIN3aTOpIa PFa IIONY.

5. Kysiperriniri: bonamax XxuMus IoHI MyFamiMzaepi »KacbUl XHMHSUIBIK — CHHTE3 IIOHIHJE

KOJIZIQHBIIATBIH 3€PTTEYJICPIiH dMICTepiH TyciHenl

6. Kyrinerin Hotmke: JKacbul XHUMMSUIBIK CHHTE3 IIOHIHAE KOJIAHBUIATHIH 3ePTTEYNCPIiH

ouicrepiu Gineni.

1. IIpepexBusutel: Oprannueckas xumus(Il); Anamuruueckas xumus I1.

2. IlocrpexBusutsl: [Ipon3BoACTBEHHAs TEXHOIOTHYECKAs IPAKTHKA

3. llenb IOUCUMIUIMHBL OBJAACHHE 3aJadyaMy JUCLUIUIMHBI 3€JICHBIH XUMHYECKUH CHHTE3,

METOJaMH HCCIEeI0BAHHU.

4. Kparkoe comepkanue: BBenenue B aucuuuivHy "3eneHblil xuMuueckuil cuHte3". Passutne

3€/IeHOr0 XMMHYECKOro CHHTE3a B HacTosllee BpeMs. XoJ BHEIPEHHs "3€leHbIX XUMUYEcKux"

TEXHOJIOTrHi B l'lpOMl)ILLIJ'leHHOC l'lpOH3BO)1CTBO. 3aKOHOMepHOCTl/l l'lpOTeKaHl/lﬂ 3€JICHBIX

XHUMHYECCKHUX pealcuuﬁ. I/ICXOJI[H]JIC MaTepMaan, peaFeHTbl, paCTBOpl/lTCJ'll/l, HCI'IOJ'[])SyeMI)Ie B

3eneHoil xumuu. OpraHusaiys BbIOOpa YCIOBHH IPOBEACHHS 3€IE€HOH XMMHUYECKOW peakiuu.

O0630p TOMOrEHHBIX M TEeTepOreHHBIX KaTaaW3aTOpPOB, KaTajanu3aTtopbl (a3oBOro mepeHoca,

OHoKaTaIN3aTOPEL.

5. KOMHCTCHL{I/I%Z 6y}1yLuue quTeﬂﬂ XHUMHHU ITOHUMAKOT METO/IbI HCCHC}IOBaHHﬁ, MCFIOJ'[I)?;yeMI:IX B

JMCLMIUIMHE 3€JEHbI XUMUYECKUH CHHTE3

6. OkHIaeMblii Pe3yIbTaT: 3HAET METO/IBI CCIIEIOBAHUMN, HCIIOIb3YEMbIX B TUCIUIIIMHE 3€IEHBIH

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.

M6 Bell | ChJEK | OpranukaisiK CHHTE3 emMTHXaH/ Tect 1. Ilpepexsusuti: Opranuxansik xumus (I1); AnamuTaxansik xumusll. Ao0b136exoBa .M.

TK/ | 4305/ |Opranndeckuii CHHTE3 9K3aMeH/ 2. IloctpexBusutTepi: [lenarorukansik ic-Taxipude XUMUS
111 | ChSER |Organic synthesis exam 3.IIoHHIH MaKCaThI: OpraHukajislk 3aTTapAbl OONydiH Herisri omictepi JXKOHE OHIA FBUIBIMIAPBIHBIH
KB/ 4305/ KOJIIAaHBLIATBIH Ky pPaJl )a0IbIKTap/ibl MEHTePY. KaHIWIAThI, aFra
PD ChSER 4. Kpickamnia Ma3myHbl: [ToHHIH MakcaThl, MiHAeTTepi. OpraHUKaibIK CHHTE3/IiH Maceienepi MeH OKBITYIIBI
oC 4305 npuHnunTepi. OpraHuKaiblK CHHTE3 XYPri3y YPHICIHIH HErisri Aamysl. DKCIIEPUMEHT XKYprizy,

JKocmapiay AadbiHAay. KoJmaHBUIATBIH epITKIIITEp MEH PEareHTTEpAIH camachl, CTAaHAAPTTHI
’Ka0IbIK. 3epTXaHaIBIK JKypHAIIBI XKYPrizy spicremeci. OpraHuKaiblK 3aTTap/pl Maiianany yuriH
Ta3apTy )KoHe OKuIayay aaictepi. OpraHUKaIbIK KOCBUIBICTAP/IBIH, OHBIH iIIiHIEe KOMIPCYTEKTEP




MeH onapAbiH TybIHAbLIapl. OnapAblH HOMEHKJATypachl. OpraHMKaiblK KOCHLIBICTapJaFbl
OTTeriHiH CHNaTTamMackl

5. Kysiperriniri: Bonamak MeKTen XHMHA MoHi MyFaliMJepiHe OpPraHHKablK CHHTE3 MAHiH
MEHrepy.

6. Kyrinerin HoTwke:  OpraHMKanslk CHHTE3 TOHIH MeHrepy OapbiChiHAa TEOPHANBIK
MarepHranaap/bl kaHe NPaKTHKANBIK TaKipubenepai xyprizyai snicremeciu Gineni.

1. IIpepeksusnutsi: Oprannueckas xumua(ll); Ananutuyeckas xumus I1. OpraHuyeckas Xumus.
2. ToctpexBu3uThi: [lenaroruueckas npakTuka.

3. Uens amcumnauuel:  OcBouTh OCHOBHBIE MONOXKEHHS M METOJBI CHHTE3a OPraHW4YeCKHX
BELLECTB.

4. Kpatkoe coaepxanue: Llens, 3anaun mucuMniusel. IIpoGneMbl W NMPUHLKMIBI OPraHHYECKOro
cuHTe3a. OCHOBHOE Pa3BHTHE TNpOLECCAa MPOBEICHMA OPraHMYecKoro cuHresa. [Iposenenue
9KCMEPUMEHTa, TOATOTOBKA MIAHWpOBaHWA. KayecTBO MpHUMEHAEMBIX PpacTBOpHTENeH M
peareHToB, CTaHaapTHoe 06opyaoBaHHe. MeToanKa BeieHHs 1abopaTopHOro xypHaia. Metoast
OYHMCTKHM M M30JIALIMH UIA MCTIONIb30BAHNSA OPraHHYECKHX BelecTB. OpraHHYeCKHX COeAMHEHHIH, B
TOM YHCJIE YIJIEBOJOPO/IOB H MX NMPOM3BOAHBIX. FIX HOMeHKnaTypa. XapaKTepucTHKa KHCI0poaa
B OPTraHHYECKHX COCMHEHHAX

5. Komnerenums: [TpuMeHseT Ha NPaKTHKE MPHOGPETEHHBIE HABBIKH H YMEHHA.

6. Oxupmaemblil pe3ynbTar: 3HACT TEOPETHYECKMI MaTepHal W METOAMKY MpOBEACHHA
NPaKTHYECKHX IKCTIEPUMEHTOB B NPOLIECCE OCBOEHHA AUCLIMILIMHBI OPraHUYECKHIi 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.
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