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Mony.b 2. DaeymerTik-casicn Ginim moayai
Mozayb COUHANLHO-NOTHTHYECKHX 3HAHMI
Social and Political Knowledge Module, 8 akaJeMH4YeCKHX KpeaHToB
OneymeTTaHy
KMIMK-7 | Ar2107 Couonorys 3 2
Soc 2107 :
: Sociology
: . [Teuxonorus
KMI/MR-g | PSi2108 eixonorus 3 2
i Psi 2108
\ Psychology
MaaeHHeTTaHy
&
KMIMK- | Mad 2109/ KynbTyposiorus 3 2
Kult 2109
Culturology
© SayT CascaTTany
o JKMIT/MK-10 2110/ TMonutonorus 3 2
Pol 2110 Politology
Moayb 3. Koramabik aamy nerizaepi
OcHOBbI 00L1ECTBEHHOr0 Pa3BHTHS
The basis of social development, 5 akageMHYeCKHX KPEANTOB
Din JlinTany
1111/Rel Penurunosenenue
1111 . Religious studies
SZhKM Cpi6aitnac )KeMKOPbIKKa KapChl MOACHHET Herizzepi
1111/0AK OCHOBBI AHTHKOPPY UHOHHO# KyJIbTYPbl
1111 Fundamentals of anti-corruption culture
- < —— 1 §
KN Kacinkepnik Heri3aepl
1111/0P OcHOBBI NMPeANPHHAMATEIBCTBA
1111 Business basics
KN 1111/ KyKbIK Heri3aepi
OP 1111 OCHOBbI NpaBa
Fundamentals of Law
KMIVTK-1 loll?lq/ Omip KkayincizairiHin Herizaepi
OcHOBbI 6€30MacHOCTH JKH3HECATEIbHOCTH
OBZh : p ’
1 Life Safety Basics
MeiRM <
Y MoHriiK e Haeschl JKoHe pyXaHH MOJepHH3aLUanay
IMeDM Wnes Manrinik En u 1yxoBHas MOAEPHH3ALMA
111 Idea Magilik El and spiritual modernization
KS 1111/ KapKbUlbIK CayaTThUIbIK
(UHAHCOBaA rPAMOTHOCTb
FG 1111 Rt
Financial literacy
BBCTI111 Binim Gepyzeri UHPIbIK TEXHONIOTHANAP
1/CTO [{uppoBbIE TEXHONOTHH B oGpa3soBaHuit
1111 Digital Technology in Education




Monayas 4. BOJTAIITAK MYTAJIIMJIEPI TYJIFA PETIH/AE ISO.JII[AY
HOJAEPKKA OBYYAIOIIINXCSA KAK JIUYHOCTEU
SUPPORTING LEARNERS AS INDIVIDUALS, 13 akaneMu4ecKuX KpeInToOB

Binim Gepyeri MCUXOJIOTHS KOHE 63apa OPEKETTECY MEH
BbPAKT KOMMYHHKAIUS TYXKBIPbIMAaMaslapbl
BI/KOOK -1 2201/ [Ncuxomorust B 00pa30BaHUM U KOHIICIIIMY B3aUMOJICHCTBUS U
POKVK KOMMYHUKaIUU
2201 Psychology in Education and Concepts of Interaction and
Communication
BbTGONT Binim Gepy Typairsl FBIIBIM JKOHE OKBITYBIH HET13T1
2202/ TEOPHUSLITAPHI
BIIKOOK -2 NOKTO Hayka 00 00pazoBaHHH U KITFOYEBBIC TEOPUH 00yIEHUS
2202 Educational Science and Key Theories of Learning
IBbO NHKT503UBTI 6itiM Gepy opTach
BIT/2KOOK -3 3203/ 10S Wuxomro3uBHas oOpa3oBaTenbHas cpena
3203 Inclusive Educational Environment
BZhEFDE BanamappiH jkac epeKIeiK koHe (U3NOIOTHSIIBIK JaMy
2204/ epeKIIeNiKTepi
B KOOK -4 VFORD BospacTHble 1 pu3nonorndeckne 0cOOEHHOCTH Pa3BUTHS AeTel
2204 Age and Physiological Features of the Development of Children

Moay.as 5. OKBITY ’KOHE YHPETY YIIIH BAFAJIAY
NPENNIOJABAHUE U OHUEHUBAHUE J1JIS1 OBYUEHUSA
TEACHING AND ASSESSMENT FOR LEARNING, 22 akageMu4yecKHX KpPeIUTOB

0zhDO OKBITY/IBI XKOCTIapiay KHe JepOec OKbITY
BII/2KOOK -5 3205/ [TmarupoBaHMe MpenogaBaHns M HHANBUAYATH3AIUS O0yICHHUS
PPIO 3205 Teaching Planning and Individualization of Learning
OKBITYIBIH 9/1iCi MEH TEXHOJIOTHSIIAPHI
BIT/2KOOK -6 f\)/IAI'TD 3;’22%%/ MeTo1bl ¥ TEXHOJIOTHH MIPENOAaBaHMs
Teaching Methods and Technologies
Baranay sxoHe mamMbITy
BII/2KOOK -7 BD 3207/ OrcHUBaHUE U Pa3BUTHE
OR 3207
Assessment and Development
P7 2208/ [lemgarorukansik 3epTTEyIIep
BI1/KOOK -8 [lemarorunyeckue ncciegoBaHUS
Pl 2208 -
Pedagogical Research
ZD1 4209/ 3eprreylep, 1aMmy *KoHe HHHOBALUsIIap
BIT/KOOK -9 HccnenoBanusi, pa3BUTHE M MHHOBALUH
IRI 4209 .
Research, Development, and Innovation

Moayas 6. M¥FAJIIM — OKY ®ACUJIUTATOPBI
YUYUTEJIb KAK ®PACUJIUTATOP OBYYEHUA
TEACHER AS A FACILITATOR OF LEARNING, 25 akageMH4YeCKHX KPeIUTOB

MyraiiMm kocibiHe Kipicrie (Tle1aroruKajiblK capaMaH, 1-kypc)

Beenenue B npodeccuro yunTens (Menarornieckas mpakTuka,

BII/2KOOK -10 1-xypc)

Introduction to the teaching profession (1st year pedagogical
practice)

[IcHXOMOTHSITBIK JKOHE TIeNarOTUKAaJIBIK Oaranay
(TIlemaroruKansIK capamat, 2-Kypc)
ITcuxonoro-negarornyeckoe oreHUBaHUe (MeJarorndecKkas
MIPaKTHKa, 2-KypC)

Psychological and pedagogical assessment (2nd year
pedagogical practice)

BII/2KOOK -11

ITenarorukaibik Tociyiaep (Meaarorukaiblk capamat, 3-Kypc)
BIT/2KOOK -12 Ilemaroruyeckue moaxo bl (Ieaarorndeckast mpakTuka, 3-Kypc)
Pedagogical approaches (3rd year pedagogical practice)

Binim Gepyneri 3epTTeyinep jkoHe HHHOBAILIUSIIAD
(meparorukainslK capamat, 4-Kypc)
HccnenoBanust 1 MHHOBAIMK B 00pa3oBaHuy (TIearornyeckas
MpaKkTuKa, 4-Kypc)

Research and innovation in education (4th year pedagogical
practice)

BIT/KOOK -13




Moayas 7. AMHAJTAMBI3IAFBI XUMUA
XUMMS BOKPYT HAC

CHEMISTRY AROUND US,, 36 akaieMH4eCKHUX KPeAUTOB

XI/IMI/IH,ZIaFLI MaT€éMaTHKa MCH CI)I/I3I/IKEI

HMF MatemaTrka 1 GU3NKA B XUMHUH
BIT/2KOOK -14 1210/MFH . .. .
1210 Mathematics and Physics in Chemistry
Structure and functions of plant organisms
HON 4211/ XUMISUTBIK OHIIIpic HeTizaepi
BIT/2KOOK -15 OHP 4211 OCHOBBI XMMHUYECKOTO IPOU3BOICTBA
Fundamentals of chemical production
KOH 2212/ Kopuraran opra XUMHSCHI
HOS 2212 XuUMHS OKpYXkKaloLeH cpenbl
Environmental Chemistry
KII/TK - 16 EBBTD .
2912/ OKoNorusIbIK OinniM Oepy jkoHE TYPaKTHI 1aMy
Okonorniyeckoe 00pa3oBaHue U yCTOHYMBOE pa3BUTHE
EOUR 2212 . . .
Ecological education and sustainable development
BH 3213/ buoxumus
BH 3213 buoxumust
BIVTK -17 Biochemistry
TH 3213/ TypMBICTaFEl XUMUSL
HB 3213 Xumus B OBITY
Chemistry in everyday life
PH 4214/ ITonumepiiep XuMusChl
HP 4214 XUMUs TOTUMEPOB
Polymer Chemistry
BI/TK - 18 KH 4214/ Kotonarer xumus
KH 4214 Komtonnnas xumus
Colloidal chemistry
Moayab 8. KOJJIAHBAJIBI XUMMS
MNPUKJIAJHASA XUMUSA
APPLIED CHEMISTRY, 21 akageMH4eCKHX KPeIUTOB
AHAITUTHKAIBIK XIAMUS
BII/2KOOK -19 AH 2215 AHaIUTHYECKAsT XUMHUS
Analytical Chemistry
TNBT TaOurat HEICAHIAPBIHBIH OHOTCOXMMUSIIBIK TaAayhl
BIT/KOOK -20 42116 BroreoxuMmudeckuii aHaJIN3 IPUPOIHBIX 0OBEKTOB
BAPO 4216 Biogeochemical analysis of natural objects
HZhMO XuMusiIarel )xo0anay *KoHe MAIIMETTEPIl OHICY
2217 PODH IIpoexTrpoBanue u 00pabOTKa JAHHBIX B XUMUHU
KIUTK - 21 2217 Design and data processing in chemistry
XeMoMeTpuKa
H 2217 XemomeTpuka
Chemometrics
HSO 4218/ XUMISUTBIK CHHTE3]ICY OHEepi
IHS 4218 HckycctBo XHUMHHYECKOT0 CHHTE3a
KIUTK - 22 Art of Chemical Synthesis
Hanoxumus
NH 4218 Hanoxumus

Nanochemistry

Moayab 9. XUMUSUIBIK KYPBIJIBIMbI MEH KbI3BMETI
XUMUYECKAS CTPYKTYPA U ®YHKIIUU

CHEMICAL STRUCTURE AND FUNCTIONS , 22 akaJieMH4eCKHUX KPeAUTOB




AKP 1219/ ATOM KYPBIIBICHI )KOHE TIEPHOATHIIBIK,
BIT/KOOK -23 Crpoenne aTomMa U IEPHOAUIHOCTD 2
SAP 1219 . L
Atomic structures and periodicity
HBK 1220/ XUMUSUTBIK OailIaHBIC )KOHE KYPBUIBIM
BI1/2)KOOK -24 Xumuueckast CBA3b U CTPYKTYpa 3
HSS 1220 .
Chemical bond and structure
KKH 3221/ KemipTek sx0HE OHBIH KOCBLIBICTAPBIHBIH XUMUSICHI
BIT/KOOK -25 XuMUsl yriepoa U €ro CoeTuHEHUH 5
HUS 3221 . .
Chemistry of carbon and its compounds
HK 1222/ Xumusra Kipicne
BBenenue B xumuro
BH 1222 Introduction to Chemistr
BIVTK - 26 OpraHuKambIK emMec XI/IMI::I !
OEH 1222/ P K
Heopranunueckas xumus
NH 1222 . .
Inorganic chemistry

Moayab 10. SHEPTETHUKA KOHE XUMUSJIBIK IPOLECTEPAIH MEXAHU3MI
SHEPTETUKA U MEXAHHU3M XUMHNYECKHUX ITPOOECCOB

ENERGY AND MECHANISM OF CHEMICAL PROCESSES,, 25 akageMH4YeCKHX KPeIHTOB

DusznuKkaablK XUMHUSI

BIT/2KOOK -27 FH 2301 dusnyeckass XUMHUA 4
Physical chemistry
Epitinainep XuMHUsCHI
EH 2302/
BITI/2)KOOK -28 HR 2302 XWMUS pacTBOPOB 4
Chemistry of solutions
Tepmoxumus
TH 3303 Tepmoxumus
EIUTK - 29 Thermochemistry 6
Kuneruka sxoHe KaTaau3
KK 3303 Kuneruka u katanus
Kinetics and catalysis
DIEKTPOXUMHUS
EH 4304 DNEKTPOXUMHS
EIUTK - 30 Electrochemistry 7
Pagunoxumus
RH 4304 Pammoxumus
Radiochemistry
AxaneMUsUIBIK JKa3bLIbIM
BIT/2KOOK -31 AZh 2305/ AKazeMUYeCcKoe ITUCEMO 3
AP 2305 .
Academic letter
HZTB .
2306 Xumust 3epTXaHacChl )KOHE TOyEKeaep/ai backapy
BIT/X)KOOK -32 LHUR Jlabopatopust XUMHH U YIPABICHUE PUCKAMH 4
2306 Chemistry laboratory and risk management

Monayas 11. XUMHUSAHBbI OKBITYABIH ITEJAT OI' MKAJIBIK TOCILJI
NEJATOr'MYECKUHN NOAXO0/ K OBYYEHHUIO XUMUHU
PEDAGOGICAL APPROACH TO TEACHING CHEMISTRY, 21 akageMu4eCKHX KPEIUTOB

MexkTenTte XUMHSHBIH KYPBUIBIMIBIK-Ma3MYHIBIK OemiMaepin
MHKMB OKBITY
BI/KOOK -33 0 3307/ OOy4eHue CTPYKTYpPHO-COJEP)KATEIbHBIX PA3/IeNIOB XUMHHU B 5
TSSSCC HIKOJIE
3307 Teaching structural and substantive sections of chemistry at
school
HBOZhK Xwumust OOWBIHIIA OKYITBUTAPIBIH KOOAIBIK KBI3METiH
BII/XKOOK -34 U 3308/ YHBIMIACTEIPY 6
OPDUH OpraHuzanys MPOEeKTHOH IEeATENHHOCTH YUAIUXCS 0 XUMUN




3308 Organization of students' project activities in chemistry

HESh XuMHsIaH ecentTep LIbIFapy
KII/2KOOK -35 3309/ RZH Pemenne 3amay mo xummn 6 6
3309 Solving problems in chemistry
SNEMBB ..
4310/ STEM-6inim Gepy

STEM-o6pa3oBanne

SEI;%O STEM education
KII/TK - 36 ASCLIL 7 5
Xumus cabakrapsiaaars CLIL

4310/
CLIL Ha ypokax XuMuu
CLILUH - .
4310 CLIL in chemistry lessons

Monyas 8. KOJIJAHBAJIbBI XUMUSA

Nyoaun quckpunropuaapei:A) B) C) D)E)

IMonHiH aTaybl: AHATUTUKAIBIK Xumus 5,6,7,8

barpapaama aBTopsbl: 1L.f.K., 1o1ieHT Mmanranuesa b.C.

KypeThl OKBITYABIH MaKcaThl: byJl KypCThIH MaKcaThl MOHIK KY3bIPETTUTIKTEPAIH Kenecl
cajaJlapblH apTThIPY OOJIBIN TaObLIA b

. Ty KBIpBIMIAMATIBIK-TCOPUSIIBIK OlmiMaep Ky3bipeTTiaikrepi (1,2)
o Toxipubenik-3epTTey Ky3bIpeTTiiiri (5,7)
. Konman6aibl sxoHe OipiKTIpUIreH FhIIBIMAAP Ky3bipeTTimiri (14)

Kypcra aHanmuTHKaIBIK XUMMSHBIH HETI3I1 TEOPHSUIBIK MOcelesepl, camajblK >KoHe
CaHIIBIK TaJfay oIicTepi KapacThlppUIanbel. bonamak MyFamiMIep XUMHUSUIBIK 3aTTap/bl
coiikecTeHalpy, aliKpIHAAy, 06Ny >KOHE aHbIKTay OoWbIHIIA OlmiMre ue Oonaibl, THKIPUOENTIK
KYMBICTap/bl OPBIHIAY KOHE PACIMILY, PEaKTUBTEPMEH JKOHE KaOIBIKTAPMEH >KYMEBIC icTey,
Kayilci3iK TeXHUKAChl OOMBIHILA AaFAbUIAPABI MEHI€pE/i.

IMonnin KpIicKama wMa3mynbl: KypcTa aHaMWTHKAIbIK XUMHUSHBIH HETI3T1  TEOPHUSIIBIK
Moceienepi, camajblK JKOHE CaHIBIK Tanjgay oficTepl KapacThlpbuiaabl. bonamak myraniMzaep
XUMUSUIBIK 3aTTap/ibl COMKECTeHAIpY, alKbIHAAy, Oeily *oHe aHbIKTay OOWbIHIIA OUIIMIe ue
Oomanpl, TOXKIPUOETIK JKYMBICTap/bl OpBIHAAY JKOHE pACcIMICY, PpEaKTHUBTEPMEH JKOHE
#KaOJIPIKTapMEH JKYMBIC ICTeY, KayINCI3/MIK TEXHHMKachl OOMBbIHIIA AaFiblaapJbl MEHIepel.
Ky3bIpeTTinikTi MEeHrepren OoJaliak MyFaliMJIep: * CallalbIK XKOHE CaH/ABIK 3epTTey 9JIICTepiHIH
HEri37ieplH CUIATTaiAbl; * 3aTThlH CaHABIK KYpaMblH aHbIKTay Ke3lHAE TajaaydblH
TUTPUMETPHSUIBIK O/IICTEPIHIH KAaFUAATTApblH TYCIHEAl; * XUMHUIBIK SKCIIEPUMEHTTE JKEKe
onepanusuiapAsl (eniiey, epiTy, KbI3IbIpy, CY3y, KENTIpy, Kyilaipy »koHe T.0.) OpbIHAay
TEXHUKAChIH MEHrepeli. * KAaTHOHJap MEH aHWOHIApAbl aHBIKTAy YIIIH camnajblK Tajjaay
JKYpri3esl, HaKThl peakuusIapAblH MOHIH JKOHE OJIap/blH aHAIUTUKAJIBIK SCepiepiH TYCIHAIPEI];
* TEOPUSJIBIK TUTpPJIEY KUCHIKTApbIH €CeNTeil OifieNii; * aJblHFaH HOTHXKeNepl FhUIBIMU 3aHaap
MeH cabakrac MoHJepHAiH (akTuiepl TYpFhICHIHAH TalJaljibl KOHE OHJIEW[l; * Kylelnl KoHe
Ke3JIefiCOK KaTesep/li aHbIKTay apKbUIbl SKCIIEPUMEHT HOTHIKENIEPiH Oaranaiabl.
IIpepexBu3uTTepi: XrMusgarsl MaTeMaTuka MeH ¢u3nka, XUMHUsAFa Kipicre
IHocTpexkBu3uTTEPi: DNEeKTpOXUMUS, XUMHUAAH ecentep merapy, Kommonarsr xumus
OKBITY1aH KYTiJIeTiH HOTHKEJIep:

e A) 3arrapiblH e3repy 3aHIbUIBIKTapbl MEH 3aHJbUIBIKTAPbIH JKapaThUIbICTAaHy TYPFBICHIHAH
Heri37ey YIIIH XUMHUSHBIH Heri3ri 0ediMaepiHiH TEOpHUsChl MEH Kallllbl TEOPHUSUIBIK epexernepi
Typajibl KOHIENTyalabl OLTIM MEH TYCIHIKTI KepceTy; B) DkcnepuMeHTTIK 3epTTeysiep MeH
FBUIBIMH, 3€PTXAHAIIBIK JKOHE OKY-OMICTEMENIK CHIATTaFbl OPTYPJl ToXipuOere OarbITTalFaH
TarchlpMasIap/IblH HOTHKENIEPiH Tallay jkoHe Oaranay Ke3iHje MaibIMaayiapAbl KaIbIITaCThIPY
YIIIH aKnapatThl KuHAYy XoHe Tycinaipy; C) bimiManymiblHbIH JKeKe JaMyblH TY3€Ty YILIiH
NearorukaiblK 3epTTeyiepae, OKy YpAiciHAeri OuTiM aiy, NpaKTHKAIbIK >KOHE KociOu




MoceJIeNepai Ielryae MpakTUKaIBIK OLTiK, Jaraputapbid Koiamany; D) Kymaemikti kocinTik ic-
OpEKEeTKEe XKOHE OKYIIBUIAPIbIH (YHKIIHMOHAIABIK CayaTThUIBIFBIH KAaJbIITACTBIPYFa KaXeTT1
cabakrac FhUTBIMIAp OOWBIHIIA OlLmiMAEpiH cuHTE3NeYy; E) XUMHMSIIBIK SKCIIEPUMEHTTE >KEKe
omepanusuiapasl  (eiimey, epiTy, KbI3IObIpy, CY3y, KeNTipy, Kyimipy »koHe T.0.) OpbIHAAy
TEXHUKACBIH MEHT€PEIi.

Moayas 8. KOJIIAHBAJIBI XUMUS
Nyoaun quckpunropaapei:A) B) C) D)E)
IMonniH aTaybl: XuMUsAIAFkI )K00aIay KOHE MOTIMETTEPII OHILY
barpapaama aBTopsbl: 1L.F.K., 1onieHT Mmanranuesa b.C.
KypcTbl OKBITYABIH MaKcaThl: byl KypcThIH MakKcaThl MOHAIK KY3BIPETTLTIKTEPAiH Keleci
casiaJapbIH apTThIPY OOJIBIN TaObLIA B
. Toxipubenik-3epTTey KY3bIpeTTifiri (5)
o KonnganOansl sxoHe OipikTipinres FeutbiMaap Kysbipertiairi (10, 12, 14)

Bomamak wmyramiMuep OpTypili OKCHEPUMEHT TypJepiHe JKocmap Kypy, Talgay
HOTHDKETIEPIH OHJICY JKOHE IIeTiM KaObU1iay TOCAepiH MEHTepy AaFAblIapblH MEHTepe/Il.
Kypc aKcnepuMeHTTIH MaTeMaTHKaJbIK YITICIH KYpyFa, HOTHDKEIEpP/i CTaTUCTUKAIBIK OHICY
apKbpUIBl  JONIeied  Olmyre JKOHE OKCIEPUMEHT MOJIIMETTEpiHIH penpe3eHTaTUBTLUIIrH
KaMTaMachI3 €TYTe BIKIAT €TE/Ii.
ITonniH KbIcKama Ma3MyHbI: bonamiak MyramiMaep opTypii SKCIEPUMEHT TYpIiepiHe Kocmap
KYpy, Taljay HOTHXKEIEpiH OHJCY JKOHE IMIeIIiM KaObuIlay TOCUIAEpiH MEHrepy IaFablIapbiH
meHrepeai. Kypc 9SKCHepuMEHTTIH  MaTeMaTHKalbIK  YATICIH — KYpyFa, HOTHXKelepai
CTaTUCTHKAJIBIK OHJICY AapKbUIBI JdJeljeld Ouryre >KoHE OKCIEPUMEHT MOIIMETTEepiHiH
PENpPEe3eHTATUBTIIINH KaMTaMachl3 €Tyre bIKnan eTeni. Ky3bIpeTTimkTi MeHrepreH Ooamiak
MyFaliMaep: * (GaKTOpIBIK Tangay oMiCTEpiH KOJIaHa OTBHIPHIIN, HKCIIEPUMEHT HOTHXKEIEepPiHiH
CEHIMIIUIITIH JAJICTACHIL; * SKCIEPUMEHT HOTHIKEIIEPIHIH CaH/BIK CHUIaTTaMalapbl apachbiHIaFbl
cebern-canplK OalaHbBICTAPIBI OPHATAIBI, * SKCICPUMEHT THIIOTE3aChIH pacTaylbl HeMece
TepiCKe IIbIFapy bl HET13eIi.
IIpepexBusutTepi: binim Oepyneri mudpiablK TEXHOJOTUsIIAp, XUMUSIaFbl MaTeMaTHKa MEH
¢u3uka, XuMusra Kipicre
IMocTpekBu3utTepi: OKBITYABIH OiCi MEH TEXHOJOTUANIAphl, MeKkTenTte XUMHSHBIH

KYPBUIBIMABIK-Ma3MYHIBIK OOTIMAEPIH OKBITY, XHUMHs OOMBIHIIA OKYIIBLIAPIABIH KOOAJIBIK
KBI3METIH YUBIMIACTHIPY

OKBbITYyZ1aH KYTUIETIH HOTHIKeJIep:

A) 3artapaplH e3repy 3aHABUIBIKTaphl MEH 3aHJBUTBIKTAPBIH JKapaTbUIBICTAaHy TYPFBICBIHAH
HETI3/ley YIIIH XUMUSIHBIH HeTi3ri OediMJIIepiHiH TEOPHCHl MEH >Kajlbl TEOPHUSIIBIK epexernepi
Typajibl KOHIENTyalbl OLIIM MEH TYCIHIKTI Kepcery; B) DKclepuMEHTTIK 3epTreyjiep MEeH
FBUIBIMH, 3€PTXAHAJBIK *KOHE OKY-OJICTEMENIK CHMATTaFrbl OpTYpil ToXipuOere OarbITTaliFaH
TaTICBIpMaIap/IbIH HOTHKEJIepiH Taiaay JKoHe Oaraiay Ke3iHae MmalbIMaayiapabl KalbIITacThIPy
YUIiH aKmapatTbl JkuHay koHe TyciHaipy; C) KyHpmemikTi KocINTIK ic-opeKeTKe IKoHe
OKYIIBUTAPIBIH (PYHKIIMOHAIIBIK CAyaTThUIBIFBIH KaTBIITACTRIPYFa KAKETTI cabaKTac FhUTBIMIAP
OoitpiHma OumiMaepin cuHTe3ney, D) dakropneik Tammay omicTepiH KoJjaHa OTBIPHII,
HKCMEPUMEHT HOTHXKENEpIHIH CEeHIMIUIITH Janenaeini; E) skcnepuMeHT HOTHKENepiHiH
CaHJIBIK CUTIATTaMalIapbl apachbIHIaFbl ce0er-canblK OaillaHbICTapAbl OPHATA/IBI.

Mopayas 8. KOJJAHBAJIbI XUMMUSA

Ayoaun muckpunropaapbi:A) B) C) D)E)
ITonniH aTaybl: XeMoMeTpUKa

Bbarpapniama aBTopsbl: X.F.X., foueHT Anraesa ['.C.



KypcThl OKBITYIBIH MaKceaThI: byJ1 KypCThIH MakcaThl TOHIK KY3bIPETTUTIKTEPAIH Keseci
cajaJlapblH apTThIPY OOJIBIN TaObUTA b

. Toxipubenik-3epTTey Ky3bIpeTTifiri (5)

. Konman6aib! sxkoHe OipiKTipiIreH FeuIbIMIAp Ky3bipertiiri (10, 12, 14)

Kypc xemoMeTpuka Herizaepi, TalaayablH KeTemeMal 9aicTepi OoibIHIIa OLmiMaep/Ii
KaJIBIITACTBIPA/IbI, MPAKTUKAIIBIK TAIIChIpMaIap IbIH MBICATIAAPBIH KapacTeipaabl. Kypc
XUMUSJIBIK TaJIay MOIIMETTEPIH OHJICY YIIIIH XeMOMETPHKA 9/IICTepl MEH KYpaapbiH
MeHrepyre bIKmai erei. Kypce ToxipuOenik aknapaTThl OHACY/iH 3aMaHayn OaraapIaMalibiK
KYpaJIJIapbIH MMaiajanyFa MyMKIHAIK Oepeni
IMonnin KpIicKama Ma3myHbl: Kypc xemMoMeTpuka Heri3zepi, TalilaylIblH KOmemeMIi
omicTepi  OoWbIHIIA  OUTIMAEPAI  KaJbIITACTBHIPAAbI, MPAKTHUKAIBIK  TarchlpMaiapIblH
MBICATIAPBIH KapacThipaabl. Kypc XUMUSIIBIK Taiiay MOJIIMETTEPIH OHJICY YIIIiH XeMOMETPUKa
omicTepl MEH KYypaJJlapblH MEHrepyre biknan erefi. Kype Toxipubenik akmaparTbl eHICYIH
3aMaHayu OarJapiaMaiblK KypalfapblH MaiijanaHnyra MyMKiHAiK Oepeni. Ky3bIpeTTinmikTi
MEHrepreH OoJlaliak MyFajaiMzep: * XHMHUSUIBIK SKCIEPUMEHT HOTIDKEIEpIH OHJCY YIIiH
XeMOMETPHKA HeTi3/IepiH, KOTeIIeM/ I Talaay diCiHiH OUTIMAEPiH KOITaHAdB]; * TIKIpUOEIiK
aKmapaTThl OHJICY/IIH 3aMaHayu OarnapiamMaliblK KYpaJapblH KOJAaHAb; * TalIay JePEKTEpiH
TYCIHIIpEi )KoHE SKCIIEPUMEHT HOTHIKEIIEPiH Oaranaiiibl.

IpepexBusurTepi: XuMusaarsl MaTeMaTHKa MEH (u3nKka, XUMUsFA Kipicie
IMocTtpexkBu3uTTepi: buoxumms, TaOurar HbICAHAAPBIHBIH OHOTCOXMMUSUIIBIK — TaJAYhI,
XUMUSIIBIK CHHTE3/ICY OHEpi

OKbITYy1aH KYTIJIETiH HOTHIKeJIep:

A) DKCIIEPUMEHTTIK 3epTTeyJIep MEH FhUIBIMH, 3ePTXAHAJBIK KOHE OKY-9/ICTEMENIK CHUIIATTaFbI
opTypii ToxipuOere OarbITTalFaH TalChIpMaJapAblH HOTWKENEpIH Taljay >KoHe Oaranay
Ke3iHJe MaibIMIaynapabl KaJbIITACTHIPY YIIIH aKmaparThl »KHHAY JKOHE TyciHAipy; B)
KyHOemikTi KOCINTIK 1C-OpeKeTKE JKOHE OKYIIbUIAPJABIH (YHKIIMOHAIIBIK CayaTThUIBIFBIH
KaJIBIITACThIPYFa KaXKeTTl cabakrac FhulbIMAAp OoiibiHIIa OutiMaepiH cuHTesney; C) XUMUSIIBIK
HKCIEPUMEHT HOTHIKEJIEPIH OHJIEY YIIIH XeMOMETPHKA HeT13/epiH, KoMeeM i Talaay dliCiHIH
Oumimzepin KosmaHaael, D) Toxipubenik akmapaTThl OHICYIIH 3aMaHayd OaraapiiaMalibik
KypalgapblH KongaHaael; E) Tangay nepexTepiH TYCIHIIpel jKoHE HSKCIIEPUMEHT HOTIKENepiH
Oaranaipl

Moayas 9. XUMUSAJIBIK KYPbIJIBIMbI MEH KbI3BMETI
Jy6aun quckpunrtopiaapei:A) B) C) D)E)
ITonHin aTaybl: XUMUSIBIK OaiiIaHbIC )KOHE KYPBIIBIM
barpapaama aBTopsl: X.F.K., JoueHT EcHazaposa I'.JI.
KypcThl OKBITYIBIH MaKcaThl: byJl KypCcThIH MakcaThl TOHIK KY3bIPETTUTIKTEPAIH Kejecl
cajaJlapbIH apTThIPY OOJIBIN TaObUIA b
o TyXbIpbIMIaMabIK-TEOPHUSUIIBIK OiimMaep Ky3bipeTTitikrepi (1)
. Komnnan6ains! sxoHe OipiKTipiiareH FeUTbIMAAp Ky3bipeTTiniri (12,14)

By kypc XuMusuIbIK OaiiaHbICTapbIH TYpJIepl MEH TY311y MEXaHU3Mi Typajibl CHIHU
KOHE JIOTUKAJIBIK TYCIHIKTI JaMbITaAbl. X UMUSIIBIK OaiIaHBICTHIH TYPJIEPIH aHBIKTAM, TY3LTY
TaOMFaThl MEH 9/IICTEPiH TYCiHAIpe OLTy MaFbUIapblH KATBINITACTRIPaAbl. Kypc mpakTUKaIbIK
JaFIbpUTapIbl MEHTePYTe KOHE 03 KbI3METIH YHBIMAACTRIpYFa bIKnal etefi. KypcTel MeHrepren
Oonariak MyFamimMep OKYIIBIHBIH KOCIOM ©31H-031 aHBIKTaYbIHA BIKIAJ €TETIH dJEKTUBTI
KypCTapbl )Ky3€Te achlpa aapl.
IIonHiH KbIcKama Ma3MyHbI: byl Kypc XUMMANBIK OaillaHBICTapAbIH TYpJepi MEH TY3LIy
MEXaHU3M1 Typajbl CHIHU JKOHE JIOTHMKAJIBIK TYCIHIKTI JaMBITaJbl. XUMUSIBIK OalIaHBICTHIH
TYpPJIEpIH aHBIKTAN, TY3UTy TaOuWraTbl MEH OJICTepiH TyCiHIipe Ouly JaFablIapblH
KaJpTacTeipanel. Kypc TpakTUKanbIK HaFAbulapIbl MEHTepyre JKoHe ©3 KbhI3METiH
yibIMaacTeIpyFa bIKnan ereni. KypcTel MeHrepren Oonamiak MyFamiMIep OKYIIBIHBIH KoCiOH



©31H-631 aHBIKTAayblHA BIKMAJ €TeTIH SJEKTHBTI KypcTapAbl JKy3ere achlpa aiajbl.
Ky3bIpeTTinikTi MeHrepreH OoJamak MyFaliMIep: * XUMUSIIBIK OalIaHBICTHIH TaOUFaThl MEH
TY3ULy SHICTEepiH TYCiHAIpeni; * XUMHUSUIIBIK OaiJIaHBICTBIH TaOMFATBHIH Talfay Ke3iHJe >KOHe
XUMUSJIBIK O1TiMIe HETi37eNreH Mmennmaepal Herizaeyae GakTiiep MeH XUMUSIIBIK OaiaHbIC
TEOPHSCHI, ceOeI-caniap apachlHIarbl OalIaHBICThI TATKBLIANIBI )KOHE OPHATA/IBI; * 3aTTapIAbIH
XUMUSUIBIK OalIaHbIChl MEH KYPBUIBIMBI OOMBIHINA MPAKTUKAIBIK €CenTep/i HIbIFapabl KOHE
3aTTapAblH (PU3HKAIBIK KACHETTEPiHIH KPUCTAIABIK TOP TYpPiHE TOYEIIUIIriH CalTbICTBIPAIbI; ©
XUMUSJIBIK ~ OalJIaHBICTApABIH  OPTYPJI  TYPJIEPIMEH TY3UIETIH 3arTtap MOJIeKyJajgapbl
KYPBUIBIMBIHBIH ChI30aapbiH OeiHeneii.

IIpepexBu3uTTEepi: XUMUsAIAFsl MaTEMaTUKa MEH (Gu3MKa, XUMUsAFa Kipicrie, ATOM KYPbUIbICHI
YKOHE MEPUOITHUTBIK

IocTpexBU3UTTEPi: XUMHAIaH ecentep IbFapy, KemipTek >koHE OHBIH KOCBUIBICTAPBIHBIH
XUMUSCHI, XUMUSIIBIK OHIIPIC HETi3aepi

OKBITY/1aH KYTiJIeTiH HOTHKeJIep:

A) 3arTapapiH €3repy 3aHABUIBIKTAphl MEH 3aHABUIBIKTAPBIH KApaThUIBICTAHY TYPFBICBIHAH
HETi3/Iey YIIIH XUMHSHBIH HeTi3ri 0eliMAepiHiH TeOPHUICH MEH KaJbl TEOPUSIIBIK epexernepi
TypaJibl KOHIENTYalAbl OUIiM MEH TYCIHIKTI Kepcery,; B) DKcnepuMeHTTIK 3epTTeyiep MEH
FBUIBIMHU, 3€PTXAHAJBIK JKOHE OKY-OHICTEMEIIK CHITATTaFbl OpTYpJi TaKipuOere OarbITTaIFaH
TanCeIpMANAPABIH ~ HOTWXKEIEPIH Taljay »JkoHe Oarajay Ke3iHAe MmalbIMaayiapibl
KaJIBIITACTRIPY YIIIH aKMaparThl )KUHAY koHe TyciHaipy; C) KyHaenikTi KCINTiK ic-opeKkeTke
JKOHE OKYIIBUIAPBIH (YHKIIHOHAIIBIK CAayaTTBUIBIFBIH KAJIBIITACTHIPYFa KaKeTTi cabakrac
FRUTBIMIAp OoiibiHINIA OlmiMzaepiH cuHTe3ney, D) XuUMUSIIBIK OailaHBICTBIH TaOWUFAThl MEH
TY3U1y 9aicTepiH Tycinaipeni; E) xumMusiiblk OalaHbICTBIH TAOUFATHIH TaJgay Ke3iHJe >KOHE
XUMUSUIBIK OUTIMre Heri3fieNireH MemiMIep/i Herizaeyae GakTijiep MeH XUMHUSUIBIK OaiiaHbIc
TEOPHSCHI, ceOern-canuap apachlHaarbl OaliIaHbICThI TANKbLUIANBI )KOHE OpHATA/IbI.

Moayas 10. SQHEPTETUKA )KOHE XUMUSAJIBIK TPOLECTEPAIH MEXAHU3MI
Ay6aun quckpunrtopiaapei:A) B) C) D)E)

IMonnin aTaybl: U3UKAIBIK XUMUS

Barnapaama aBTOpbI: X.F.K., JO1eHT Y OaiinynaeBa H.A.

KypeTrbl OKbITYABIH MakcaTbl: byl KypcTblH MakcaThl MOHIIK KY3BIPETTUIIKTEPAIH KeJecl
caJjlajlapblH apTThIpy OOJIBIIN TaObIIa/IbL:

. Ty KbpIppIMIaMaNbIK-TEOPUSIIBIK OLTIMAEP KY3BIpETTUIIKTEpI (2);
. Toxipubenik-3epTTey Ky3bIpeTTiiiri (6,7)
. Konnan6ainsl sxoHe O1piKTIpIAreH FhulbIMAAp Ky3blpeTTiniri (14)

[Tonni oky OapeichIHIA OOJAIIaK MYFaIMIEP XUMHSUIBIK JKOHE (Da3ayblK Tere-TeHIIKTIH
OpTYpJI THUNTEPIH >XOHE epITIHAUIEpAEri 3aTTapAblH KacHeTTepiH CHUIaTTay MEH TYCIHAIpY
Ke31HJE YAriIeyre >KOHE CaHJBIK €CeNTeylepAl >Kypri3yre MYMKIHAIK OepeTiH OuliM MeH
JaFAbUIap bl KAJBIITACTHIPA/IbI.

IMonnin KpicKama masmyHbl: Kypc Oomamax MyramimMaepliH XHMHUSUTBIK JTyHHETaHBIMBIH
JTAMBITYFa JKOHE TepMOJMHAMHMKAa MEH KMHETHKA 3aHJIapblHA HETi3JIeNITeH 3aTTapIbIH KYPBIIBICHI
MEH XUMHSUIBIK VIepiC Typajdbl 3aMaHayd TYCIHIKTEpPAl ailyFa; KJIaCCUKAIBIK JKOHE
CTaTUCTHKAJIBIK TEPMOJUHAMUKAHBIH TEOPHUSUIBIK HETi3/1€piH ’KOHE XMMUSUIBIK MpodiieManap/ bl
Hienry yiliH TepMOJAMHAMUKAIIBIK 9/1iCTEp/l KOJIJIaHy SIICTepiH MeHrepyre OarbiTTanrad. [Tonai
OKy OapbIChIHIa OojamaK MyFaTiMAEp XUMHSIIBIK oHE (azalblK Tere-TeHIIKTIH opTypii
TUNITEPIH JKOHE EPITIHAIEPET] 3aTTapJblH KAaCHETTEpiH CHUIaTTay MEH TYCIHIIPY Ke3iHae
yJITiyieyre ’oHE CaHIBIK €cenTeysepAl Kyprizyre MyMKIHAIK OepeTiH OuliM MEH JafIbliap/ibl
KaJIBINTACThIpaabl. Ky3bIpeTTUTIKTI MEHTepreH Oosamak MyFamiMzep: ¢ QU3NKaIbIK XUMHUSHBIH
3aHJBUIBIKTAPbl MEH TYCIHIKTEpiH Heri3jeireH nabiMaaynapMeH TYKbIPBIMIAUIbL; * 3aTThIH
Herisri (asayiblKk KyiliepiHiH (ra3gap, KaTTbl JI€HENep >KOHE CYMBIKTap) KYpbUIBIMBI MEH



KACHUETTEPIH CUIATTAAbI; * OCTTIK KYOBUIBICTAPABIH (U3HUKAIBIK-XUMHSIIBIK HET13/IepiH KOHE
0oc OeTTiK SHeprusira ocep eTeTiH (aKkTopiapasl KoHe (daza meKapajapbliHAa aacopOIUsIHBIH
epEeKIIeNIKTePiH TAIKBUIANHABI; * KAJbI-KYH JuarpaMmmainapbl Heri3inae (azaiblk Terne-TeHIIKTI
Tanaaibl; © GU3NKAIBIK-XUMUSUIBIK acllanTap/bl aiganaHa OThIPBII, Kayirci3 SKCIEPUMEHTTED
Kyprizeni.

IIpepexBu3uTTEPi: XUMHUSIaFBI MAaTEMAaTHKA MEH (pu3uka, XUMHSIFa Kipicie
HocTpexBusurrepi: TypmbicTarbl xuMusi, KuneTuka sxoHe kataiu3, KosionaTel Xumust

OKbBITYIaH KYTUIETiH HOTHIKeIep:

A) 3atTapaplH e3repy 3aHIbUIBIKTaphl MEH 3aHJBUIBIKTAPBIH JKApaThUIBICTAHY TYPFHICHIHAH
HETi3/Iey YIIH XUMHUSHBIH HETI3T1 OeJIMIIEpiHIH TEOPHUSIChl MEH JKaJIIbl TEOPHSUIBIK epexkenepl
Typasibl KOHIETITyalbl OiNiM MEH TYCIHIKTI Kepcery; B) DkcrnepuMeHTTIK 3epTTeynep MeH
FBUIBIMH, 3€PTXAHAIIBIK JKOHE OKY-OJICTEMENIK CHITATTaFbl OPTYPJIl Tokipubere OarbITTalFaH
TaTChIpMaap/IblH HOTHKEJIepiH Taigay JKoHe Oaranay Ke3iHAe MaibIMaayiapabl KalbIITacThIPy
YIIiH aknapartel JkuHay >koHe TyciHaipy;, C) KyHIEmKTI KOCINTIK 1C-OpEKEeTKe JKOHE
OKYIIBUIAPIGIH (YHKITMOHAIBIK CayaTTHUIBIFBIH KaJIBIITACTBIPYFa KaXETT1 cabaKTac FhUTBIMIIAP
OolipiHIIa OlTiMIepiH cuHTe3ney, D) dusnkanblk XUMUSHBIH 3aHABUIBIKTAPbl MEH TYCIHIKTEpiH
HETI3/IeNTeH MaibIMAayIapMeH TYXKbIpbIMIaiiabl; E) OeTTik KyObUIBICTapAblH  (DU3HUKAIIBIK-
XUMUSJIBIK HETI37IepiH JKoHEe 00c OCTTIK SHEeprusiFa ocep ereTiH (akropiapabl koHe (asza
HIeKapaiapbIH/Ia aICOPOLUSHBIH €PeKIIeNiKTePiH TATKbUIANIbI.

Moayas 10. JQHEPI'ETHUKA KOHE XUMUSAJIBIK ITIPOLHECTEPAIH MEXAHU3MI
Jy6aun quckpunrtopiaapei:A) B) C) D)E)

ITonnin aTaybl: EpiTiHainep XumMuscol

barpapaama aBTopsl: X.F.K., JoueHT EcHasaposa I'.JI.

KypcThl OKBITYIBIH MaKeaThl: ByJ1 KypCThIH MakcaThl IOHIK KY3bIPETTUTIKTEPAIH KeJeci
cajaJlapbIH apTThIPY OOJBIN TaObLIA b

o TyXbIpbIMIaMalIbIK-TEOPHUSIIBIK OiTiMaep Ky3bipeTTinikrepi (1,2);
. Toxipubenik-3epTTey Ky3bIpeTTiiiri (6,7)
. Konnan6ainsl sxoHe O1piKTIpAreH FhulbIMAAp Ky3blpeTTiniri (12)

Kypc KyHaemikTi eMipAiH KaFIasTThIK MOCeJeNIepiH Menly YIIiH OUTIM/I1 KOJIJaHyFa;
3epTTey 1C-OpeKETIHE HIbIFapMalIbUIBIK KO3KapAaCThI IaMbITY JKOHE ©31H-031 YHBIMIACTBIPY
KaOUTeTIH KaJIBINITACTRIPYFa bIKMA eTedl. Ky3bIpeTTUTiKTI MeHrepreH Oomariak MyFajaiMaep: ©
EpiTinainepai Konganyra 0aiiylaHbICThI KaFIaATTHIK TallChIpMaJIap bl STy Ke31H 1€ OLTiMIH
KOJIJIaHa/Ibl; * OepUITeH KOHIIEHTpAIUIaFbl €pITIHAUIEP Il JabIHal, O1p KOHIIEHTpaIUsIaH
eKIHII KOHIIEHTpaLUsIFa aybICTbIpa Olienl

ITonnin Kpickama ma3myHbl: Kypc epiTiHaigep TeopHschl, KYPBUIBIMBI MEH KacHeTTepi,
EPITKIIITEPAIH KIKTEeNyl, WOHIBIK YyIepictep, Ga3ayblK TypJeHylep, epiTIHALIepaer]
KPUTHUKAJBIK KYOBUIBICTAP, OPTraHUKAIBIK EpITIHALIEpP, TOJUIIEKTPOIUTTEP epITIHALIepI;
epITIHAIEPIH TYTKBIPJIBIFBIHA OPTYpPJi (aKTOpiapIblH dcepi Typajbl OUTIM MEH TYCIHIKTI
KaJbINTACThIpaAbl. Kypc KYHAENIKTI oMIp/iH KaFAasTTHIK MOCENeNepiH HIenly YIIiH OumiMal
KOJIJAaHYFa; 3epTTey IC-opeKeTiHe IIbIFapMaIIbUIBIK KO3KapacThl JaMBITy >KOHE ©3iH-03i
YUBIMIACTBIPY KaOUIETIH KaJbINTacThIpyFa bIKNanl eTeli. Ky3bIpeTTiniKkTi MeHrepren Oojaiak
myraiimzaep: ¢ Epitinninepal xongaHyra OallyIaHBICTBI JKaFAAsTTHIK TarcChlpMasapbl LIENry
Ke3iHJe OUTIMIH KOJJaHa[bl; * OepUIreH KOHIEHTpalMsIarbl epiTiHauiepai AaibiHaan, Oip
KOHIICHTpAIMsIaH €KiHIIT KOHIICHTPAIUsAFa aybICThIpa OUIel; * epiTIHALIep MEH OUOTOTHSIITBIK
oOBeKTiiepie OONbIN JKaTKaH KyObUIBICTAp MEH YIEpICTepAiH apachbiHaa ceOern-cablK
Oaitmanbic opHaTa Oinemi.

IIpepexBu3uTTepi: XuUMUsIaFbl MaTeMaTHKa MeH (u3uka, XuUMusra Kipicre, ATOM KYpbUIBICHI
YKOHE TIEPUOITHIITBIK



HocTpexkBusurrepi: Tepmoxumusi, XuMuUsIaH €cenTep LIbIFapy, XUMHUS 3€PTXAHACHI KOHE
ToyeKenaepi 6ackapy

OKbBITYIaH KYTUIETiH HOTHIKeIep:

A) 3artapiplH e3repy 3aHABUIBIKTaphl MEH 3aHJBUIBIKTAPBIH JKapaThUIBICTAHY TYPFBICHIHAH
HEri3/Iey YIIH XUMUSHBIH HETI3T1 0eJiMIIepiHIH TEOPHUSACHl MEH JKaJIbl TEOPHSUIBIK epexenepi
TypaJibl KOHIENTYyaJI bl OUTIM MEH TYCIHIKTI KepceTy; B) DkcmepuMeHTTIK 3epTreyiiep MeH
FBUIBIMH, 3€PTXAHAIBIK JKOHE OKY-OMICTEMENIK CHITATTaFbl OPTYPJl ToxipuOere OarbITTaaraH
TaTIChIpMaIap/IbIH HOTHIKEIIEPIH Taaay JKoHe Oaraniay Ke3iHje MaibIMIayiapabl KalblTacThIPy
YIIiH aKnapartel skuHAy >koHe Tyciaaipy; C) KyHIEmKTI KOCINTIK 1C-OpEKEeTKE JKOHE
OKYIIBUIAPIGIH (YHKITMOHAIBIK CayaTTHUIBIFBIH KaJIBIITACTBIPYFa KAXETT1 cabaKTac FhUTBIMIIAP
OolipiHIIa OimiMaepiH cuHTe3ney, D) Epitinminepai xonmaHyra OailIaHBICTBI JKaFHAsTTHIK
TancelpMaJIap/bl MIemy Ke3iHae OuTiMiH KoijaHanel; E) epiTiHAUIep MEH OHOIOTHSUIBIK
oOBeKTinepae OOMBINT JKATKAaH KYOBUIBICTAD MEH YVACPICTEpIiH apachlHAa CceOer-CalIbiK
Oaiinanbic opHaTa Oinemi.

Moayas 10. JHEPI'ETHUKA KOHE XUMUSAJIBIK ITIPOLHECTEPAIH MEXAHU3MI
Jy6aun quckpunrtopiaapei:A) B) C) D)E)
ITonHiH aTaybl: AKaJIeMUSIIBIK JKa3bUIBIM
Barpapaama aBTopsl: 11.F.K., fJoueHT Mmanranuesa b.C.
KypeTsl OKbITYABIH MaKeaThl: by KypcThIH MaKcaThl MOHIK KY3bIPETTUTIKTEPIiH Kelecl
cajaJlapblH apTThIPY OOJIBIN TaObUIA b
. Toxipubenik-3epTTey Ky3bIpeTTiniri (9)
. Konnan6aibl sxoHe OipiKTIpUIreH FhIIbIMAAP Ky3bipeTTimiri (13)

Kypc ’xaz0aima >xyMbICTBIH OapiblK TYpiH KOJJAHBICTaFbl TajllaTapra cail KypacThIpy,
’Ka3zy JaFAbUIapblH JaMbITyFa OarbITTainFaH. bonamak MyramiMaep KapbIM-KaTblHAC >KOHE
TONTBHIK JKYMBIC TEXHOJOIHMICHIH, KOMMYHHUKAalLlUsl CTpaTerusulapblH MeHrepeai. bomamak
MYFaliMJIep aKaJeMUSUIBIK jKa3y/blH €pEKUIeNIKTEPIH, *Ka30allla >KyMbIC TYpJEpiH aKkadeMUsUIbIK
ala/blK KaFuJaTTapblHa COMKeC MYPBIC JKa3y bl XKoHE KYPacThIPYAbI 3epTTEH/I.
ITonnin Kpickama MmasmyHbl: Kypc kazbamia >KYMBICTBIH OapiiblK TYpPIH KOJIJAQHBICTAFbl
TaJlanTapra cail KypacTelpy, a3y JaFAbUIapblH JlaMbITyFa OarbITTaiaFaH. bonamak myraniMiep
KapbIM-KaTbIHAC JKOHE TONTHIK JKYMBIC TEXHOJOTHSACHIH, KOMMYHHUKAIUS CTpaTerusuIapbiH
MeHrepeni. bomamak myraniMaep akaJeMUSUIBIK JKa3yAbIH €peKIIETIKTepiH, jkaz0ala KyMbIC
TYPJEPIH aKaJeMUSUIBIK afall[iblK KaruJaTTapblHa COMKeC AYpPBIC jKa3yJbl HKOHE KYpacThIPyAbl
3eprreiai. Ky3bIpeTTinikTi MeHrepreH OoJallak MyFaliMJep: * KOJJIAHBICTAaFbl TajlalTapra
coiikec jkasz0amia >KyMbICTapJbl: FRUIBIMU 3CCE, TXKIpUOENIK 3epTrey eceldl, k00a KbI3METIHIH
CHUIAaTTaMachl MEH HOTHIKEJIEpl XKoHE T.0. KYpacThIpajbl KoHE PICIMACH I ¢ 3UATKEPIIIK MEHIIIK
KYKBIKTapblH CaKTay YIIIH CUITeME >XYyWesnepiHiH OipiHe akmapaT Ke3JeplH KyXKaTTalIbl °
FBUIBIMM OachbUIBIMJIAPJBIH JEpPEKTep KOpPbIMEH, OMOMMOrpadusiiblK JASPeKKO3IepMEH KYMBIC
ICTel/ 1, malJaTaHbIIFaH IEPEKKO3epre CUITEME JKaca Ibl.
IIpepexBusurrepi: binim Oepyzaeri HudpabIK TEXHONOTUATIAp, XUMUAJAFbl MaTeMaTHKa MEH
¢uznka, XuMmusra Kipicre.
IMocTpexkBU3UTTEPi: MekTenTe XUMHSHBIH KYPBUIBIMIBIK-Ma3MYHIBIK OOJIIMIEPiH OKBITY,
Xumusi OOWBIHINIA OKYIIBUTAPIBIH KOOATBIK KBI3METIH YHBIMIACTHIPY, XUMHUSAIAH €CENTep
HIBIFApy
OKBITYAaH KYTiJIeTiH HOTHIKeIep:
A) O3iHIH TeJaroruKajblK JKOHE KOCIOM KbhI3METIHE, MeNaroTHKaibIK JaMybl MEH KociOu -
ayKaTblHa KaXeTTl KCiOM KapbIM-KaTbIHACTap/Ibl KOHCTPYKTUBTI TypAe Kypy; B) Axkmapar nex
3epTTey HOTIIKEJIEpIH ajly, OHJey >KOHE YChbIHY YIIIH TUIAIK KY3bIpeTTepi, H(PPIIBIK
pecypcTapAbl, O3bIK WHHOBAIMSUIBIK TXKIpHOEH1 MaiijanaHa OTBIPBIN, IEJaroruKalibIK



3epTTeyNIepl JKocTapiay JKOHE XUMHSIIBIK SKCIIEPUMEHTTI KYpy Ke3iH/Ie FBUIBIMHU 3€pTTeY JKOHE
aKaJIeMUsUIBIK JKazy oficTepiH kKojinany; C) KoJJaHBICTaFbl TaylanTapra colikec jkasz0aria
KYMBICTap/Ibl: FBUIBIMH 3CCe, TOKIpHOEmiK 3epTTey eceli, k00a KbI3METiHIH CUIaTTaMachl MEH
HOTIDKENIEPl JKOHE T.0. KypacThIpajsl *oHE paciMmuiciini; D) 3uATKepik MEHIIIK KYKBIKTapbIH
caKTay VIIH ciiTeMe >KyHenepiHiH OipiHe akmapar Ke3AepiH KyKarraiael, E) FpUIBIMU
OachUTBIMIAPABIH JCPEKTep KOPBIMEH, OMOIMOrpadusuIbIK IEpeKKe3IepMEeH KYMBIC icTeiini,
naiiananblUIFaH IEPEKKO3Iepre ClITeMe jKacaiibl.

Moayas 10. JHEPI'ETHUKA KOHE XUMUSAJIBIK ITIPOHECTEPAIH MEXAHU3MI
Ayoaun quckpunropiaapbi:A) B) C) D)E)

ITonnin aTaybl: XuMus 3epTXaHachl XkKoHE ToyeKesepal 6ackapy

Barnapaama aBTopsbI: 11.F.K., 1oueHT KericoB C.M.

Kyperbl OKBITYABIH MakKcaTbl: byl KypcThIH MakcaThl MOHJIK KY3BIPETTUTIKTEPIIH Keleci
cajaJIapbIH apTThIPY OOJIBIN TaObUIA b

. Toxipubenik-3epTTey Ky3bIpeTTiniri (5,7,9)

Kypc Oonamrak myramiMaepAiH Kayilci3[iK TEXHUKAChl >KOHE EHOEKTI KOpray epekenepi
TypaJibl HOPMAaTHUBTIK-KYKBIKTBIK OUTIMIEpiH, XUMHSJIBIK 3epTXaHa/a >KYMBIC icTey Ke3iHaeri
aIFaIIKpl KOCciOM JaFabliIap/bl, 3epTXaHAIIBIHBIH KYMBICBI MEH MIHAETTEpiH Oiayre bIKHal
ereni. [IonHin Kpickama masmyHbl: Kypc Oonammak myramimMaepaiH Kayinci3fik TeXHUKACHI
JKOHE EHOEKTI KOpFray epexkenepi Typallbl HOPMAaTHUBTIK-KYKBIKTBIK OUTIMAEPIH, XUMHSIIBIK
3epTXaHa/ia )KYMBIC ICTey Ke31HAET] ajFalIKbl KoCiOM NaFIblIapibl, 3epTXaHAIIBIHBIH )KYMBICHI
MEeH MiHJeTTepiH Oimyre bIKman eteni. Ky3bpIpeTTiliKTi MEHrepreH Oonamak MyraimiMaep: °
3epTXaHAIBIK 3epTTeyJIepre acmnanTapAbl AaWbIHIANIBI, TallayJblH CTATHCTUKAIBIK OHJICYIH
KYprizeni, TanJayJblH >KY3€re acbIpbUlybl MEH MYPBICTBIFbIH Oarayjiaiiibl. ¢ 3epTXaHaja
XUMHSIIBIK 3aTTap/Ibl CaKTay, bIIBICTAP MEH XKaOABIKTap bl OHICY, SKCIIEPUMEHT JKYPri3y *KoHE
KaJIJIBIKTap/bl JKOIOMEH OalaHbICTBl TOyEKeNAEp/Al aHBbIKTalbl; * KayllCI3ZIK IapajapblH
KyKaTTay apKbUIBI ToyeKeJaepai Oackapaipl: OKy 3epTXaHaJapbIHBIH TOJIKYKATHIH Kacaibl,
acrantap MeH KaOJbIKTapJblH TOJNKY)KaThIMEH, JKaOJBIKTHl TNaiijanany  OoibIHIIA
HYCKayJIbIKTApMEH TAaHbBICA/Ibl, KAYyINCI3AIK )KYpHAJIAApbIH KYpri3el.

IIpepexBusurrepi: binim Gepyneri nudpiblK TexHOJIOTHUAIAp, XUMHUAIaFbl MaTeMaTUKa MEH
¢uznka, XuMmusra Kipicre.

IMocTpekBu3uTTepi: XUMUSIBIK cuUHTe3aey oHepl, Hanoxumus, Taburar HbICaHIApbIHBIH
OMOTEOXUMUSIIBIK TaJ1ayhlI

OKbITYy1aH KYTIJIETiH HOTHIKeJIep:

A) O3iHIH TeJaroruKajgblK JKOHE KOCIOM KbhI3METIHE, MEeNarorHKalblK JaMybl MEH KociOu -
ayKaTblHAa KaXeTTl KociOM KapbIM-KaTbIHACTaplbl KOHCTPYKTUBTI Typle Kypy; B) 3arrapabig
©3repy 3aHIBUIBIKTApbl MEH 3aHJBUIBIKTApPBIH JKapaThUIBICTAHY TYPFHICHIHAH HETI3Zey YIIiH
XUMHUSHBIH HET13r1 OeMMACpIHIH TEOPHSIChI MEH JKAIMbl TEOPHUSIIBIK Epexesepl Typasbl
KOHIENTyalibl OUTiM MeH TYCIHIKTI kepcery; C) DKCIepUMEHTTIK 3epTTeylep MEH FbUIBIMHU,
3epTXaHAJBIK JKOHE OKY-O[ICTEMENIK CHIATTarbl OpTYpil Toxipubere OarbpITTalFaH
TaTICBIpMaIapIbIH HOTH)KETIEpiH Talay KoHe Oaranay Ke3iHAe MalbIMIayiapabl KalbIITacThIPy
YIIIH aKnaparThl JKWHAY JKOHE TycCiHAlpy, D) 3epTxaHanblk 3eprreysepre acnantapibl
TAWBIHIANIBI, TaXIayIblH CTaTUKAIBIK OHJEYIH KYpPTi3eli, TalnayaslH Ky3ere achIpbUTybl MEH
NYPBICTBIFBIH  Oaranaiinpl; E) 3epTxaHaga XuMHSUIBIK 3aTTapAbl CakKTay, bLABICTAD MEH
XKaOJBIKTapIbl OHJEY, HKCHEPUMEHT XKYPri3y >KOHE KaJJIbIKTapAbl >KOIOMEH OaillaHBICThI
TOyeKeNIep i aHbIKTaMIbI.

Kadenpa menrepymici A.E.Tpenosa
XUMUS )KOHE XUMUSIIBIK TEXHOJIOTHS KadeApachIHbIH MOKUTICIHAE TaJKbLIAH/IbI )KOHE OCKITUIII
Ne6 xarrama «22» xanTtap 2025 x.



