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BLJIIM BEPY BAFJIAPJIAMACHBI: 6B05301 XUMMU S
1. 2KAJIIBI BIJIIM BEPY IIOHJAEP HUKJITHIH TAHAAY KOMIIOHEHTTEPI
Tanoay komnonenmi 1

Ilon: KyYKBIKTBIK cayaTThUIBIK KJHe ChIfaiiaac meMKOPJIbIKKA Kapchl MI/IeHHeT Heri3aepi

Enbex couiivimovinbiesl: 5 akaIeMUSITBIK KPEIUT

Mooyaw koowr: GES -1

Mooyns amaywr: Kaner 6iniMm O6epeTiH moHAEP

Ipepexsusummepi: KykpIK Herizaepi (MEKTEH KypChl)

Makcamul: ©31HIH KYKBIKTappl MEH MIHICTTEpiH OiNeTiH, ChIOaiimac >KeMKOPJIBIKTBIH Ke3 KelreH KepiHicTepine
TO30CHTIH 3aH/IbI CayaTThl, 3aHFa OAFbIHATHIH TYJIFAaHBI KAJIBIITACTHIPY.

Kuvickawa cunammamacei: Kypc KYKBIKTBIK CayaTTbl, 3aHFa OaFbIHATBIH TYJIFAaHbl KaJbINTacCTBIpyFa OarbITTasFaH.
CryneHTTep ©3ACpiHiH KYKBIKTAPhl MEH MIHJCTTEPiH Ol JKOHE ChIDaiiiac KEeMKOPIBbIKKA MYJIEM TO30CYIIITIK TaHBITAIbI.
CryneHTTep 03 KbI3METIH/Ee Ka3aKCTaH/bIK KOFAaMHBIH 9JI€yMETTIK, KYKBIKTHIK KQHE dTHKAaIbIK HOPMaIapblH KOJJaHa ajiajbl.
Kypc 3aHIbUIBIK TYCIHIKTEpPiH, 3THUKAJIBIK KaFuJalapbl MEH KOFaMJarbl ChIOaiiac >KEMKOPJBIKIEH Kypec KaruaajJapblH
JIaMBITa/IbI.

BEF boubinwa oxvimy nomuoicenepi (BOH):

BOH 1- OneyMeTTiK-MOACHN dPTYPIUTIKTI eCKepe OTHIPHII, KapbIM-KaTBIHACTEIH 9pPTYPIIi (hopMaTTapblH HMaiganaHa b,
QNI-ayKaTThl JKOHE WHKIIO3WBTI OpPTaHBI KaNBIITACTHIpyda OimiM Oepynmeri TeHOIK MeH KOJDKETIMIUTIK KarumallapbiH
KYpMeTTeH i, KeIOacuIbUIBIK KACHETTEPre e JKOHE OJIap bl YKBIMABIK 9JICYSTTi JaMBITY YIIiH KOJIIaHAIHI.

BOH 2 - Kocibu TanceipmanapIsl OpeIHAAY YIIIH ©31H-031 peTTey MEH peduieKcHsra KaOileTTi, KOFaphl AeHreuneri
CBIHM K9HE HIBIFAPMAaIIBUIBIK OWIay AaFIblIapblH MEHI€PreH.

Ion 6otbinwa oxvimy Homuoicenepi (IIOH):

ITIOH 1- Koram emipiHzeri KYKbIKTBIK MOJCHUETTIH MaHbI3bl MEH POJIiH, OHBIH )KEKE TYJIFaHBIH CasiCH MOJICHUETIMEH
OailyIaHbICHIH JKOHE ChI0aiiyiac )KEMKOPJIBIKTHIH HEr'i3ri aHbIKTaManapblH Oiiy;

I[IOH 2 - ApamHBIH axblpamMac KYKBIKTapblH KamMTaMachl3 €Ty JKOJBIHJAFbl HETI3rl Keleprijiepai Tanjay; anam
KYKBIKTapBIHBIH KeKe OMIpiH/Ieri )koHe KoFaM eMipiHAeri pelr;

[IOH 3 - Anrasn OinmiMIepiH cascH Tajmayaa, MEMIIEKETTIK OMITIK OpraHIapbIHBIH, CasCH JKOHEe KOFaMIBIK YHBIMIapIbIH
KBI3METIHJIE KOJIIaHy, ChI0aIac ;KeMKOPIIBIKKA JKOHE OFaH KapChl iC-KUMBUTFa OaiiIaHBICTHI MpoOieMaap/sl Tauuay;

ITOH 4 - KyKBIKTBIK MOJICHHET ITIeH KOFaMFa KapbIM-KaThIHAC TACIJII peTiHIe THUaNI0TKa KadineTTi 6oiy.

Tocmpexsuzummepi: KOK

Tanoay komnonenmi 1

Ilon: Jxoorus skoHe Tipwinik Kayincizairi Herizaepi

Enbex coliibimobinbiesl: 5 akaieMUSUIBIK KPEIUT

Mooyns koowi: GES -1

Mooynb amaywei: YKannbl Oinim OepeTiH noHIep

Ipepexsusummepi: buonorus, ['eorpadus (MekTen OarmapaamManapsr)

Maxkcampl: SKONOTHSIIBIK YPIICTEpAl Tajjiam, TaOUFAaTThl CaKTayJa HaKTBUIbI MIHAETTEp KOWBII OachkiM OarbITTapIibl
KaJIBINTACTBIPA OTHIPHII, TIPIIUIIK TYPaKTHUIBIFBIH CaKTay.

Kuickawa cunammamacwr: TIoH cTyIEHTTEpIIH 3aMaHayHW SKOJOTHSUIBIK OLTIMI MEH MOJICHMETIH KaJbINTacTBIPAIbI,
OMip Kayilci3/iri yiiH TeXHUKAJIBIK Kypangap MeH TEXHOJOTHSUIBIK ITPOLECTEP/IiH KayilCi3iriH apTThIpy SAiCTEPiH KOJIaHy
JAFIBUIAPBIH AaMbITaabl. [ToH opTypii nmeHreimeri yHBIMHBIH SKOKyHenepi KbI3METiHIH, TyTacTail OMOC(epaHBIH HETi3ri
3aH/IBUIBIKTAPbIH, a/1aM MEeH TaOHFATTBIH 63apa KapbIM-KaThIHACKIH/IA TYBIHAANTHIH KaHIIBUIBIKTAP/Ibl, COHAN-aK TA0UFaT MeH
9KOJIOTHSIFA YKBINTHI Kapay KaXKETTIrH aiKbIHIaH bl

BBF botivinua oxvimy nomuoicenepi (POH):

BOH 1 - OneyMeTTiK-MoJIeHH SPTYPIIIIIIKTI €CKepe OTBIPHIN, KaphIM-KaTBIHACTBIH OpTYpIi (popMaTTapsiH MaiganaHa s,
QNI-ayKaTThl JKOHE WHKIIO3MBTI OpTaHBI KaJBINTACTRIpyda OimiM Oepyneri TEHHIK MEeH KODKETIMAUIIK KaruaajapblH
KypMeTTel1i, KenbacublIbIK KACHETTEPre Ue KIHE 0JIap/ibl YIKBIMIIBIK SJISYEeTTi IaMbITy YIIIH KOJIIaHa bl

BOH 2 - Kacibu TancelpManapisl OpblHAAY VIIIH ©31H-631 peTTey MeH peduleKcHusra KabijeTTi, KOFapbl AeHreineri
CBIHM K9HE HIBIFApMalIbUIBIK OWIay AaF/blIIapblH MEHI€PreH.

Ilon botivinwa oxbimy nomudicenepi (IIOH):

ITIOH 1 - DkosxyHenepaiH Heri3ri Oenriaepi MeH epeKIIeNTiKTepiH aHBIKTalTHIH TEPMHUHAEP MEH YFBIMJIapAbl Oijen;

[1OH 2 - TaburaTTa, COHali-aK KOFaM MEH TaOHWFaT apachIHAAFbl KYpAEsi KATBIHACTAP TYpPajbl TYCIHIKKE HE;

IIOH 3 - AiimaxTarbl >karJaiira SKOJOTHSIIBIK Oara Oepe anajbl JKOHE ©3 KhI3METiHIH 0apibIK callaylapblHAa KYMBIC
HOTWKECiHJIE ayFaH OiTiMAepiH )KeTUIIIpe anasr;

ITIOH 4 - DKOJOTHUIBIK KAYIINCI3MiK >KOHE 3aMaHayd SKOJIOTHSUIBIK IMpoOiieManap OOWBIHIIA HETi3ri 3aHHaMalbIK
KyKaTTapZbl Taaaai anambl.

Iocmpexsuzummepi. XKOK



Tayoay komnonenmi 1

Ilon: JkoHOMEKA KIHe KIcinmkep.aik Herizgepi

Enbex couiivimovinbiesl: 5 akaIeMUSITBIK KPEIUT

Mooyaw koowr: GES -1

Mooynb amaywei: YKanns! OiniM OepeTiH nmoHIep

Ipepexeusummepi: Kacinkepiik xkoHe OM3HeC Heri3aepi (MEeKTen Kypchl)

Maxkcamul: cTyqeHTTEpIl IKOHOMHKA JKOHE KOCIKEpIIiK Heri3fepiMeH, YFBIMBIK anmapar jkoHe OW3HECTI JKYprizyliH
HETi3ri HBICAHAAPBIMEH TaHBICTBIPY.

Kvickawa cunammamacer: TIoH CcTyIEHTTEpIIH KOCINKEPIIK NarAbuiapbl MEH ICKEpJK OiylayblH KaJbIITacThIpYFa
OarpiTTanrad. CTyJeHTTEp SKOHOMHUKAHBIH, KOCIMKEPJIK KBI3METTI )KY3€re achlpy IIapTTapblH, OHBIH IIIKI JKOHE CBHIPTKEI
OpTaCHIHBIH 3aHIBUIBIKTAPBIMEH JKaH-)KAaKTHI TAHBICY apKbUIBI OM3HEC-)KOCIap, KeKe OM3HECTI Kypy XoHE ©3 OM3HECiH COTTi
KYPri3y JarapuIapbiHa ue 0omaab.

bBEF botivinwa oxvimy nomuoscenepi (OH):

BOH 1 - OneyMeTTiK-MoIeHH SPTYPIIUIIIKTI €CKepe OTHIPHIIN, KaphIM-KaTBIHACTHIH OpTYpIi (popMaTTaphlH MaliaanaHasl,
QNI-ayKaTThl JKOHE WHKIIO3WBTI OpPTaHBI KaNBIITACTRIpyda OiMiM Oepymeri TEHIOIK IEH KOJDKETIMIUIIK KaFuJallapblH
KYpMETTeH 1, KembacIbUIBIK KACHETTEPre Ue XKIHE OJIap/Abl YKBIMJIBIK QJICYESTTi JaMbITy YIIIH KOJIAaHa bl

BOH 2 - Kacibu TanceipManapisl OpblHAAY YIIIH ©31H-631 peTTey MeH peduieKcusra KaOineTTi, »orapbl JeHreiaeri
CBIHM KSHE HIBIFAPMAalIbUIBIK OWIay JAaFIbUIapbIH MEHI€PreH.

Ion 6otbinwa oxbimy Homuoicenepi (IIOH):

ITIOH 1 - DxoHOMUKA JKOHE KOCIMKEPIIiK KbI3MET CaJIaChIHAAFbl HETI3r1 YFbIMIAPIbI O1TY;

I[IOH 2 - KaxerTi >KOHOMHUKAJBIK aKmapaTThl Taba j>KoHE NaipanaHa Oiny; YHBIMIApAbIH YHBIMIBIK-KYKBIKTBIK
HBICAHIAPBIH aHBIKTAY;

[TOH 3 - ¥#pIMHBIH MaTepUAIIBIK, CHOCK JKOHE Kap Kbl pECYPCTAPBIHBIH KYPaMbIH aHBIKTAY;

[1OH 4 - buzHec-uaesHEI Oaranay KoHe OM3Hec-)Kocmap d3ipIey.

Tlocmpexsuzummepi. KOK

Tanoay komnonenmi 1

Ilon: KembacmbLIbIK Heri3aepi skoHe MHHOBaNUsIapFa Oeilimaeny

Enbex coliibimobinbiesl: 5 akaieMUSUTBIK KPEIUT

Mooyns koowi: GES -1

Mooynb amaywei: YKannbl Oinim OepeTiH noHIep

Ipepexeusummepi: 0K

Makcamul: ToHII Wrepy OapbICBIHOA CTYOSHT MakcaT MeH MIHACTTepAl KO, TONTHIK J>KYMBICTHI yaKBITHIHAA
KOCTIapIay, MoceleNep/Ii ey, KayarnKepIIiIiKTi ce3iHy )KoHe THIMAI KapbIM-KaTBIHAC OPHATY JaFIbUIAPBIH TaMBITa IbI

Keoickawa cunammamacwr: TloHAi urepy apKbUTBI 9pOip CTYICHT )KEKe TYJIFa PETiHAEe KOIIOACIIBUIBIK KACHETTEPIH anry
JKOHE JaMBITy, WHHOBAIMSIIBIK YISPiCTEpICH TYBIHIAFaH >KaHAJBIKTapra OcHiMIeny marapUIapblH JaMBITY, COHBIMEH Oipre
FBUTBIMH-TEXHHUKAIBIK, YIEpicTep HOTHXKeJepiH KociOM KBI3METiHIEe KOJJaHa ally MYMKiHIIKTepiHe yipereni.backapymarbt
KONIOACIIBUTBIK KaCHETTep MEH alaMu (PaKTOPIBIH Ka3ipri KaFJaiibl MeH aMy MepCIeKTHBAIApbIH OKBIT Oie/Ti.

BFFE 6otivinwa oxvimy namuoicenepi (FOH):

BOH 1 - OneymeTTiK-MoieHH! SpTYPIIUIIKTI €CKepe OTBIPBII, KApbIM-KaThIHACTBIH SpTYpIli (hOpMAaTTapbIH NaliaagaHaisl,
oNI-ayKaTThl JKOHE HMHKJIIO3MBTI OpPTaHbl KaJbINTacTeipyia OiumiM Oepyneri TEHAIK I€H KOJDKETIMIUIK KaruIajiapblH
KypMeTTel i, KenbacubUIBIK KACHETTEPre Ue KHE 0JIap bl Y)KBIMBIK SJIEYETTi AaMbITY YILiH KOJIZAaHa bl

BOH 2 - Kocibu Tanceipmanapabl OpblHAAY YIIH ©3iH-031 peTTey MeH peduieKcusFa KaOiIeTTi, JoFapbl JeHTreueri
CBIHM K9HE HIBIFApMalIbUIBIK OWIay IaF/blIIapblH MEHI€PreH.

Ilon botivinwa oxbimy nomuodicenepi (IIOH):

IIOH 1 — Kasipri 3amMaHFBI FRUIBIMH SIiCTEpi Malaanana oTeIpsi, KP-ma xoHe meTeniae MeHEPKMEHT-TIH 3aMaHayH
JKETICTIKTEPI CalaChIHIAFbI TCOPHUSIIBIK JKOHE KOJIIaHOAIBI 3epTTEYIep i TYCIHEe/],

I1OH 2 — ©3 Gerie >koHEe YKBIMAA THIM/I )KYMBIC icTeyai Oineni;

I1OH 3 — O3 GeriHIe OKUJIBI )KOHE KOC10M KbI3METTIH OapiIbIK Ke3eHiH/Ae OUTIKTUTINH Y3IKCi3 apTThIpabl;

ITOH 4 — ¥i#tsiMaacTeIpy-0ackapy KbI3METI callaChIHa KOCiOM OiTiMiH KOJIAaHa IbI.

Ilocmpexeusummepi: }OK

Tanoay xomnonenmi I

[To1: IMOUMOHAIBI HHTEJLIEKT

Enbex coiiivlmobliviesl: 5 akaJIeMUSITBIK KPEIUT
Mooy koowi: GES -1

Mooynb amaywei: YKannsl OiniMm OepeTiH noHxep
Ipepexeusummepi: 0K



Maxcamur: OUTIM  amyImIbUIAPABIH AMOIMOHAIILI MHTEIUIEKTiCi MeH soft skills muarHocTHKacsl MEH JaMyBIHBIH
3aMaHayH dJIiCTEPiH, OHBIH iIIH/IE KAIIBIKTEIKTAaH OKBITY (hopMaThiHaa Oiy skoHE KosmaHa oiry.

Koickawa cunammamacor: 1lon KazakcTaHHBIH MEMJICKETTIK O11iM Oepy casicaThIHBIH CTPATETHsIIBIK OaFmapiapsl MEH
6ackIM OarbITTaphl KOHTEKCTIHZIETI MENarorTHIH THIOTOP peiiH urepyine OarpiTTanraH. CTyIeHTTep Kasipri MEKTeNTiH OitiM
Oepy mporeciHaeri SMONMOHANIB HHTEIUIEKTI MEH «MKEMIi KY3BIPETTUTIKTEpAiH» OpHBIH aHBIKTaiabl. VkeMmi marapuiapabl,
COHBIH iITiHAE OHBI MU(PIBIK OPTaga TaMBITYIBl €CKepe OTHIPHIN, OiriM Oepy KBI3METIH YHBIMIACTHIPYIBIH 3aMaHAYH OJIiC-
ToCUIIepl MEH TEXHOJIOTHSUIAPhIH KOJIAaHa ajiajbl. OPTYPIl jKacTarbl OKYIIBUIAPAbIH SMOIMOHAN/BI MHTEUIEKTICIH Oaranay
MEH JaMBITY/bIH TEXHOJIOTHSIIAPbIH MEHTEPEi.

BFF boubinwa oxvimy nomuoicenepi (bOH):

BOH 1 - OneymeTTiK-MaieHH! SpTYPIIUIIKTI €CKepe OTBIPBII, KapbIM-KaThIHACTBIH SpTYpJli (hOpMaTTapblH NaliaagaHaisl,
oNI-ayKaTThl JKOHE WHKIIIO3MBTI OpTaHBl KaJbINTacThIpysna OimiM Oepyneri TEHIIK TEH KOJDKETIMIUIIK KaruaajaapblH
KYpMeTTel 1, KenbacbUIBIK KACHETTEpre Ue KHE OJIap/Abl Y)KBIMIIBIK QJICYESTTi IaMbITy YIIIH KOJIaHa bl

BOH 2 - Kocibu Tanceipmanapsl OpeIHAAY YIIH ©31H-031 peTTey MeH peduieKcusra KaOineTTi, »KOoraphl JeHrenaeri
CBIHH JKOHE IIBIFapMAaNIbUIBIK OfJIay JAaFAblIapblH MEHI€PreH.

BOH 3 - CaHIpIK TEXHOJOTHIIAPIBI 3ePTTEYIIEp MEH KOJJaHyAa SACH JKOHE KYKBIKTBIK HOpMajap/pl CaKTalmbl )KoHE
6ineni. CaHABIK aKMapaTieH jKoHe AePEeKTepAi KOpFayMeH KYMBIC iCTey Ke3iHae Kayilci3aiK mrapanapbliH KOJIAaHa b, CAHIBIK
pecypcTapapl OenceHai, Kayirci3 XKoHe 9/IeNTi MaiifananyFra bIKIA eTeIi.

1o 6otibinwa oxvimy Hamuoicenepi (IIOH):

IIOH 1 — Soft skills-tin mamybiH eckepe OTHIpbIN, GiiM Oepy KbhI3METIH YHBIMAACTBIPYIBIH 3aMaHayH OAIiCTEpi MEH
TEXHOJIOTUSUIApBl, MKeMl JaFAblIapibl AMAarHOCTHKajay MEH Oaranay, skeke OuniM Oepy OaFbITTapblH KaJBINTACTBIPY JKOHE
TONTBHIK KbI3METTI YHBIMIIACTBIPY dicTepi;

I[IOH 2 — Mkempai narapliapiabl JaMbITYIbl €CKEpe OTHIPBIN, OHBIH ilmiHAe HUQPIBIK opraza OiniM Oepy KbI3METIH
YHBIMIACTBIPYIBIH 3aMaHayH 9JIICTEPi MEH TEXHOJIOTHSUIAPBIH KOJIIaHY;

[NIOH 3 - Skillfolio mmardpopmackiHna wkemai marasiIapabiH soft skills kemeHAl MUArHOCTHKACHIH JKYPTi3y,
HOTIDKEIJIEPIl TYCIHIIPY JKOHE OJIApIbI OKBITYIBIH JKEKe JIe, TONTHIK Ta HRICAaHJaphIHIA JaMBITY KabijeTi 6ap.

Tocmpexsuzummepi: XKOK

Tanoay komnonenmi 1

Ilon: MaTeMaTHKAJBIK CTaTUCTHKA Herizaepi

Enbex coliibimobinbiest: 5 akaieMUSUIBIK KPEAUT

Mooyns koowi: GES -1

Mooynb amaywei: YKannbl Oinim OepeTiH noHIep

Ipepexeusummepi: maTeMaTrKa (MeKTeN OaraapiaMachl)

Maxkcamul: cTyneHTTepl Kylen oinaynsiH GopMaiapbl MEH 3aHABUIBIKTAPBIMEH TaHBICTBIPY, CTYACHTTEPl XKYHei
oiiiayra yHpery, oJlap/ia HET131eNTeH TSIy AaFIbIIIapbIH JAMBITYFa KOMEKTECY.

Kuickawa cunammamacer: CTyneHTTep IepeKkTepil >KHHAY, OHJEY JKoHE WJesulap YCBIHY IIPOLECiH TYCiHeni,
KapacThIpBUIATHIH OOBEKTIHIH HeMece KYObUIBICTHIH JKaFdaiblH Oarajlaya JIepeKTeplli CaHIBIK JKOHE CallaliblK Tajlayabl
KOJIIaHy JIaFbUIaphl KAJIBIITACa/IbI.

BEF boubinwa oxvimy nomuoicenepi (OH):

BOH 1 - OneymeTTiK-MofieHH SpTYPIIUIIKTI €CKepe OTBIPHIN, KapbIM-KaTBIHACTBIH SpTYpJli (hOpMATTAPHIH NakaaaHaibl,
oNI-ayKaTThl KOHE HMHKJIIO3MBTI OpPTaHbl KaJbINTacTeipyia OumiM Oepyneri TEHIIK I€H KOJDKETIMIUIIK KaruIajiapblH
KypMeTTel1i, KenbacubUIbIK KACHETTEPre Ue KHE 0JIap/ibl YIKbIMIIBIK SJIEYEeTTi IaMbITy YIIIH KOJIIaHa bl

BOH 2 - Kacibu TanceipManapisl OpblHAAYy YIIiH ©31H-631 peTTey MeH peduieKcusra KaOineTTi, »oraphl JeHreiaeri
CBIHM KSHE HIBIFAPMAIIBUIBIK OWJIay IaFIblIIapblH MEHI€PreH.

BOH 3 - CaHabIK TEXHOJIOTHSIAP/IBI 3ePTTEYJIep MEH KOJIaHyAa ST JKOHE KYKBIKTHIK HOpMasap/bl CaKTal/bl KoHE
Oineni. CaHIBIK aKIMapaTieH JKOHE AePEKTep/Ii KOPFayMeH KYMBIC iCTey Ke3iHe Kayilci3iK mapaxapblH KOJIaHA b, CAH BIK
pecypcTappl OenceH i, Kayinci3 )oHe 9JICNTi MaiiananyFra bIKIa eTeIi.

Ilon botivinwa oxwimy nomuoicenepi (IIOH):

I[IOH 1 — BimiM amymsl efarorMKaibIK-FRIIBIMA 3€PTTEYJEPAIH HOTHXKECIH KOPBITBHIH/BUIAI, MaTeMaTHKaJIbIK
TYPFBIJIaH OHJICYAl YHpeHe .
I[IOH 2 — CrarucTukaiblK-MaTeMaTHKAIBIK SJECTep/i KOJNJaHa OTHIPBHI, CTaTUCTUKAIBIK MOJIIMETTEpIl Kyiiere

KeNTipy[i, MBICBIKTAI, MaiianaHy sl YHpEeHeIi.

ITOH 3 — JXunanraH caHABIK KOPCETKIIITEPAI CTaTHUCTUKAIBIK TYPFBIIAH OHACHTIH Xu-kBaapaT, SSPP sxone Jamovi
KOChIMINIAJIAPbIH THIMJI MalaHa anaibl.

Tlocmpexeuzummepi: XKOK

2. BA3ZAJIBIK IOHJEP HUKJIIHIH TAHJIAY KOMIIOHEHTTEPI

Tanoay komnonenmi 1



Ilon: JneMeHTTep XMMHSACHI

Enbex cotiivimovlaviesl: 5 akaieMUSIIBIK KPSTUT

Mooynb koowi: FCh-4

Mooyne amaywi: XUMUSHBIH ipTemi Heri3aepi

Ipepexsusummepi: beriopraHnkanbK Xumust 1

Maxcamul: XUMISIBIK 2IEMEHTTEPIH TEPHOATHIK KYHeCi 3JIeMEHTTEpiHiH IEKTPOHIBIK KYPBUIBIMBIH 3€PTTCY.
J.M.Mennenees, onap sl XUMUSUIBIK jKoHE (PM3HUKAJIBIK KACHETTEP1, AJIBIHY JKOHE KOJIaHy JicTepi.

Kuvickawa cunammamacwr: Kypc neproaThIK )XYHEHIH XUMUSIIBIK JIEMEHTTEPIHIH JKoHE 0J1ap TY3€TiH KOCBUIBICTapAbIH
KYPBUIBIMBIH, KACUETTEPIiH, KYPBUIBICHI MEH KACHUETTEPl apachIHIAFbl OaIaHBICTAP/AbI; XUMUSIIBIK SKCIICPUMEHT TCXHHUKACHI
OOMBIHIIIA; MaHBI3Abl OCHOPTraHMKAIBIK KOCBUIBICTAPIbl allyIbIH 3€pTXaHAJBIK JKOHE OHIIPICTIK oaicTepi OoibIHIIA OimiM
oepeni. [ToHai MeHrepy Ke3iHIe CTYICHTTEP XUMHSIIBIK €CENTEp/i INbIFapya IEMEHTTESP XUMHUICHIHBIH HETI3r1 YFhIMIAphI
MEH 3aHJAapbIH KOJJIAHAMbI, 3aTTapAbIH DJICMCHTTIK KypamblHa Kapail ¢H BIKTUMall KACHETTCPIH aHBIKTAWIBI, 3epTXaHaja
XAMUSIIBIK TOXKipHOenep Kypri3y oIicTeMeciH MeHrepei; 3epTxaHaia MaHbI3Ibl OeilopraHuKaIbIK KOCBUTBICTAPABI ATy IbIH €H
TaHBIMAII QMICTEPiH; PKCHEPUMEHT Ke3iHJAeri Kayirci3mik mapaiapblH; XUMHSJIBIK UK IIOHAEPIH OJaH opi TEPEHIETINl OKY
YIIiH XUMUS FRUIBIMBIHBIH HETi31epi.

bEF boiivinwa oxbimy nomuoscenepi (BOH):

BOH 6 — XuMusisIK ToxxipuOenep i Kypy *oHe oJapAbIH HOTIDKEIEPiH TYCIHAIPY AaFABUIAPEIH MEHTEPe]i.

ITon botivina oxvimy namuoicenepi (IIOH):

ITIOH 1 — XuMHUAIBIK 3JICMEHTTEPMEH KOHE OJIapbIH JKaHa KbIPIaphl TYpajibl TOJBIFBIPAK OlIeTi.

ITIOH 2 — DnemeHTTEpiH NEPHOATHIK KECTE/IETT KACHETTEPiHIH 03repiCiH CHIATTaI XKOHE KBAaHTTHIK (PU3HMKAIIBIK
TYPFBIJIa TEOPHUSIIBIK TaJay JKacai anajpl.

[TOH 3 — XuMUsIIBIK 3JIEMEHTTEPIe abIHYbl MEH XUMUs-(DU3HUKaIIBIK KACHETTEPiHE SIKCIIEPUMEHT XKYPri3e anajpl.

I1OH 4 — 3epTxaHaja yJIbUIBIFbI, TYTAHFBIITHIFBI JKaFbIHAH OPTYPJIi XUMISUIBIK SJIEMEHTTEPMEH JKYMBIC JKacay
JIAFIBITAPBIH KAJTBIITACTBIPAIEL.

[IOH 5 — XuMHASIBIK cayaTThl TYIFA PETIHIE OJap SJIEMEHTTEP/l 3epPTTEI, TOYEIICI3 MiKip KaTBITaCThIpa aja bl

Iocmpexsuzummepi: FeuteiMu 3epTTEYNEp HETi3A€Epi.

Ilon: TpancypaHabl 31eMeHTTep XMMHACHI

Enybex couiivimovinbiesl: 5 akaIeMUSITBIK KPEIAT

Mooynv koowi: FCh-4

Mooy amayvi: XuMUSHBIH ipreini Herizaepi

Ilpepexsusummepi. befloprannkansik xumus |

Makcatbl: CTyJeHTTEepre TpaHCypaHIbIK XUMHUSUIBIK 3JIEMEHTTEP MEH OJIapJIblH KOCBUIBICTAPBIHBIH KaCHETTEP] Typajbl
outim Gepy.

Kvickawa cunammamacwr: TIoH pagroakTUBTI M30TONTAP/IbIH, TPAHCYPAH/BIK 3JIEMEHTTEP MEH 3aTTap/blH XHUMUSCHIH,
3aHIap MEH OJIAPIBIH (PH3UKO-XUMUSUIBIK OTKI31TYiH, SAPOIBIK aifHaTyIap XMMUSACHIH JKOHE OoJlapMeH Oipre sKypeTiH (pu3nka-
XUMUSUTBIK  TIporiecTepai 3eprreiini.CoHnaii-ak, TpaHCypaH 3JIEMEHTTEPIH OHIIPYMiH TEXHOJOTHSUIBIK ChI30aNapblH KYpy
KaOLIeTiH KaIbIMTacThIPAIBL.

BEF bouibinwa oxvimy womuoicenepi (OH):

BOH 6 — XuMusuisIK ToXipuOenep i Kypy *oHe oJapAblH HOTIDKEIIEPiH TYCIHAIPY AaFAbUTAPEIH MEHTEPe/i.

1o 6otibinwa oxbimy nHamuoicenepi (IIOH):

ITOH 1-tpaHcypaHabl 2JIEMEHTTEP MEH OJIap/IbIH KOCBUIBICTAPBIH CHIIATTAY YIIIH XUMHUSUIBIK OaliiaHbICTap TEOPHUSICHIH
KoJJaHa Oineni.

TTOH 2-37eMeHTTepIiH XMMUSUIBIK KACUETTEePIH CHIIATTAMIbI, OJIapIbI ATy JKOJIIaphIH OiIe1i.

ITOH 3-kayincizaik epexenepid cakrail OTHIPBII, XUMHSJIBIK SKCIEPUMEHT JaibIH Ay JKOHE JKYPTi3e ajlajpbl.

ITIOH 4-tpaHcypaH/bl 2IEMEHTTEPiHIH 3USH/IBI KOHE TalJalIbl KAKTapbIH TalIayMeH JKYMBIC iCTeY JaFIbIIaphiH
KaJIbINTacThIPaIbl.

I1OH 5-anemenTTepi CHHTE3/IEY JKOHE Taay TYPJIepiH 3epTTeyre KaOuIeTTi.

Tocmpexsuzummepi.: FouibiMu 3epTTEyIIep HEeTi3aepi.

Tanoay komnonenmi 2

Ion: CanajibIK aHAJIHN3

Enbex cotilbimoblibiebl: 6 akaqeMUsIIBIK KPSIUT

Mooynb koowi: FCh-4

Mooyns amaysi: XUMUSHBIH ipredi Heri3aepi

IIpepexsuzummepi: beriopranukaisik xuMus 1, bellopraHuKanbik XUMus 2

Maxcamepi: Kazipri aHaJIUTHKaIBIK XHMHSHBIH KaJIIbl TCOPHUSJIBIK HETI3AEPiH KOHE cammajbl TaJAayabl JKOHE ajFaH
TEOPHUSUTBIK O1TIMIEPiH KOJIaHa OTBIPHII OKBITY.

Koickawa cunammamacer: Kypc cTyIneHTTepre 3aMaHayH >KOFaphl Camaibl JKapThUIail MUKpOAHATH3IIH TCOPHSIIBIK
HETi3NepiH Oepeli, KaTHOHIAP MEH aHWOHIAPJABIH aHAIMTHKAIBIK peaKIHsIapbl Typalbsl TepeH OuriM Oepeli; oiapabl
aHATMTUKAIIBIK XUMHUSIA KOJIAHBLUIATHIH XUMISUTBIK PEaKIMsUIapIblH MEXaHH3MICPiHIH KaJIIbl TPUHIMIITCPIMEH, JIEMEHTTEP
MEH OJIAPJIbIH KOCBUIBICTAPBIH 061y, KOHIICHTPAIUSIIAY KOHE CallajblK aHBIKTAY 9/IiCTEPIMEH TAHBICTHIPBUIAIBI.

BEF boubinwa oxvimy womuoicenepi (BOH):



BOH 6 — XuMUsUIBIK TOKIpHOETEp i KYpy KOHE OIapAblH HOTHIKCIEPIH TYCIHAIPY AafAblLIapbIH MCHICPE/Ii.

BOH 7 — Iprem Teopusublk OiumiMaep HeTi3iHIE (U3NKAIBIK JKOHE XMUMHUSIIBIK 9MICTEPMiH MYMKIHIIKTEpiH Oaramai,
HAaKTBl NPAKTUKAJBIK TAIllCBIpMara COHKeC OHNICTI OPBIHABI TaHHal anaisl, SKCIEPUMEHTTEp JKYpPrisy KesiHIe 3aMaHayH
AQHAINTHKAJBIK XKAaOIBIKTEI CayaTThl IaiijajaHa anajpl, 3epTTey HOTHKENEepiH MaTeMaTHKAIBIK TypAe OHACH I, OpraHHKaIbIK
KOCBUIBICTAp bl CHHTE3EH ajla/ibl, OpraHUKAaJIbIK KOCBIIBICTAP IBIH CallaJIbIK KOHE CAaHIIBIK TaJIAYBIH KYpTrizei.

ITon botivinwa oxvimy namuoicenepi (IIOH):

I1IOH 1 — cananblk aHanM3ae KOJAAHBUIATHIH XUMUSJIBIK PeaKIUsUIapbIH HETI3T1 TYPJIEepiH aHbIKTaY;

ITIOH 2 — epiTiHAinep TEOPHSCHIH, AJICI3 JKOHE KYIITI IEKTPOIUTTEPAIH KaCUETTEPiH, OEICEHIITH, Tene-TeHIIK
KOHCTaHTaJlapblH TYCIHAIPY;

I1IOH 3 — ruaponu3 TeopHsICBIHBIH HETI3T1 epexenepin, OydepIik acep eTy MeXaHH3MiH KOJJIaHbIHBI3;

[1OH 4 — annonxap MeH KaTHOHAAP.IBIH aHAJMTUKAIIBIK TONTAPbIH aKbIPATy, TONTHIK pEareHTT] TaHay;

[1OH 5 — xaTroHAAap MEH aHWOHAP/IBI JKYHeEli )KoHe OeJIIIeK Tanaayabl )KocapIay;

[1OH 6 — camaxs! Tanmay sl YCHIHY, THICTI KOPBITBIHIBI JKacay, €CEeNTey, Tangay HOTHXKeJIepiH MaTeMaTHKAIBIK OHICY;

[IOH 7 —rangay xypri3y oicTeMeciHe colfkec KaTHOHIAp, aHHOH AP alry OOWBIHIIA 3ePTXaHAJBIK )KYMBICTHIH
OPBIHIATYBIH KOPFay.

THocmpexsuzummepi: XAMUSIBIK TEXHOTOTHSL.

IIon: XpomororpadgusiiibiK 3epTTey dgicrepi

Enbex coliivimoviiviesl: 6 akaeMUsIIbIK KPEIUT

Mooynb koowi: FCh-4

Mooy amayvi: XuMUSHBIH ipreini Herizuepi

Ilpepexsusummepi.: befiopranukanbslK XuMus 1, DIeMeHTTep XUMHUSICHI

Makcamul: 3aTTBIH OpTYPJI KOCHAJapJaFbl XMMHUSUIBIK KYPAMbIH aHBIKTay MEH OeJyle CTYICHTTIH aHATATHKAJIBIK
JTAFIBUTAPBIH KAIIBIITACTEIPY.

Keickawa cunammamacol: AHaIM3IIH HETI3T1 XUMUSIIBIK 9ICTEPiH (TUTPUMETPHSIIBIK, TPABIMETPHSIIBIK), 00Ty XKoHE
KOHIICHTPAIUIIAY OMICTEPiH, METPOIOTHSIIBIK ACTICKTUICPIH XKOHE XUMUSIIBIK Tangay OOBEKTUIEPIH OKY; TallaynblH Kas3ipri
aCHanThIK (CIEKTPOCKOMHUSIIBIK, JICKTPOXUMHUSIIBIK, XpOMAaTOTpadUsIIBIK KoHE (DU3HUKAJIBIK) OiCTePiHIH TCOPHSIIBIK HeTi3aepi
MEH KOJIaHy cajlaJiapbl KapacThIpeUIanel. ToxipuOenmik cabakTap XUMUSUIBIK TalIayAbIH OPTYPJL OAIiCTEpiHAC 3aMaHAayH
aHATNTHKAIBIK Ka0IBIKTa )KYMBIC i1CTEYIIH TOKIPHOETiK JaFIpUIaphlH adyFa OaFbITTalIFaH.

BFFE 6otivinuwa oxvimy namuoicenepi (bOH):

BOH 7 — Ipreni TeopusiblK OutiMaep HeriziHie (U3MKaJIBIK JKOHE XMMHSUIBIK OMICTEPIiH MYMKIHIIKTEpiH Oaraai,
HaKThl TPAKTHUKAIBIK TAallChIpMara COMKeC OJICTI OpPBIHIBI TaHAAW anajbl, SKCHEPHUMEHTTEp MXKYprizy Ke3iHAe 3aMaHayH
aHAJMTUKAJIBIK JKa0bIKTHI CayaTThl NalaiaHa anajbl, 3epTTey HOTHXKEJIEPiH MaTeMaTHKAaJBIK TYpJAe OHJIEH i, OpraHuKabIK
KOCBUIBICTAp bl CHHTE3/ICH ajiaJibl, OPraHUKAaJIbIK KOCBUIBICTAPABIH CAIAIIBIK )KOHE CaHIIBIK TaaybIH KYpri3e/i.

BOH 9 - Owusuka-XuMHSUIBIK JKOHE XpoMarorpadusiblK oJIiCTepMeH Tanjgay OOWBIHIIA TEOPHSUIBIK OUTiM MeH
MPAaKTUKAJBIK [aFJpUIapAbl MEHrepy; KociOM KpI3METTe SKCIEPUMEHTTEp JKYPri3y Ke3iHme 3aMaHayd aHAJTUTHKAIBIK
a0 IBIKTHI cayaTTHl MMaigaaana Oiury.

1o 6otibinwa oxbimy Homuoicenepi (IIOH):

IIOH 1 — TanmaHaTEIH OOBEKTIHIH CAHIBIK JKOHE CalalIbIK KYPaMbIH aHBIKTAHIbI

[TOH 2 — keii0ip peaknusIapablH KHHETUKACHIH 3epTTCHI1

[1OH 3 — aHaNWTHKAIBIK XUMUSHBIH 9JIICTePIH aXKbIpaTaIbl: XUMUSUIBIK, (PH3HKA-XUMHSIIBIK KOHE (DU3UKAIBIK

I1OH 4 — aHanuTHKAIBIK Kypaiaap/bl KOJIaHa bl: aHATUTHKAIIBIK Tapa3buiap, pH-MeTp, HOTeHIIHOMETp

I1OH 5 — aHpIKTaNFaH KOMIOHEHTTI 9pTYpJIi ey aaicTepiMeH Genexi

ITOH 6 — 3aTThIH KypaMbl TypaJibl 3ePTXaHAJIBIK HOTHXKEJCP HETi3iHIe Oaraiaiabl )oHe AoICIACH I

ITOH 7 — 3aTTap/pl aHBIKTAaY/IbIH JKaHa dJIiCTEpPl TYpaibl aKIIAPATThI FHUIBIMU 131IEH 1.

Ilocmpexeuzummepi: X UMUSIIBIK TEXHOJIOTHSI.

Tanoay komnonenmi 3

Ion: CaHAbIK aHAJIN3

Enbex coitivlmobliviesl: 5 akaJIeMUSITBIK KPEIHUT

Mooynb koowi: FCh-4

Mooyns amaywvl: XUMUSIHBIH ipreii HeTi3aepi

IIpepexeuzummepi: beRopraHUKAIBIK XUMUA 1, DIIEMEHTTEp XUMHSICHI

Maxcampi: CanaplK Tanaay SAiCTepiHE OKBITY: ChIHAMANapbl ipiKTEy, ChlHAMajap/bl TaliayFa AalblHAAY; CaHIBIK
TaIayAblH TEOPHUSUIBIK HETI3NIEpPiH OKBITY: TETEPOTEHIII IMPOIECTEperi Teme-TeHIIK, TalIayIblH TPaBUMETPUSIBIK Oici,
KBIIIKBUT HETi3/i TUTPJIEY, CHPEK OKCUMETPHS, KOMIIJIEKCOHOMETPHS, TYHIBIPY JIICi.

Kvickawa cunammamaceir: Kypc cTygaeHTTepAl Ka3ipri CaHIBIK TaJAayIblH TEOPUSUIBIK HETi3AePIMEH TaHBICTHIPAJIBL,
JMEMEHTTEP MEH OJapAbIH KOCBUIBICTAPBIH aHBIKTAYIBIH CAHIBIK (XMMHUSUIBIK JXKoHE OipkaTap (M3MKa-XUMHSIBIK) 9icTepi
Typajbl TepeH 0isiM Oepeii skoHe onap/bl OCHI TaJay dMICTepiIMEH 3K )KYMBbIC icTeyre AaibIHIai bl

BBE bouvinwa oxeimy nomudicenepi (FOH):

BOH 6 — XuMusutbIK ToxkipuoOenepai Kypy *aHe oJlap/iblH HOTHIKeJIepiH TYCIHIIPY AaFAblIapblH MEHI€pe/i.

BOH 7 — Ipreni TeopusiblK OutiMaep HeriziHie (HM3MKAJIBIK JKOHE XMMUSUIBIK 9MICTEpIiH MYMKIHIIKTEpiH Oarainai,
HaKTbl TPAKTHUKAIBIK TaIllChIpMara COMKEC OICTI OpBIHABI TaHIAaW anajpl, SKCHEPHUMEHTTEp XXYpri3y Ke3iHIe 3aMaHayH
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aHAJMTUKAIIBIK JKa0bIKTHI CayaTThl MalaiaHa anafbl, 3epTTey HOTHXKENIEPiH MaTeMaTHKAJBIK TYPJAE OHJICH I, OpraHUKabIK,
KOCBUIBICTAPIbl CUHTE3/ICH ala/ibl, OPraHUKAJIBIK KOCHUIBICTAP/IBIH CAMAIIBIK )KOHE CaH/IBIK TalaybIH KYpri3ei.

ITon botivinwa oxvimy namuoicenepi (IIOH):

IIOH 1 — TanmanaThIH OOBEKTIHIH CAaHIBIK JKOHE CalalibIK KYPaMbIH aHBIKTAIbI

ITOH 2 — keii0ip peakusuIapablH KHHETHKACHIH 3epTTEH I

ITOH 3 — aHaMMTHKAIBIK XUMUSHBIH 9AICTEPiH aXKbIpaTabl: XUMHSUIBIK, PU3NKa-XUMHUSUIBIK XKoHE (DH3UKAIBIK,

I1OH 4 — aHanuTUKAaIBIK Kypaaapabl KOJIaHAIbl: aHATUTHKAIBIK Tapasbuiap, pH-MeTp, moTeHImomMeTp

I1OH 5 — aHpIKTaNFaH KOMIOHEHTTI 9pTYpaIi Oeiry axicTepiMeH Oeneni

Tocmpeksuzummepi: XuMUSITBIK cuHTE3, XKamsl XuMus

Ilon: MeTtposorus ;k9He CTaHIapTTaYy Herisnepi

Enbex coiiibimoblabiebl: 5 akaIeMUsUITBIK KPEAUT

Mooynb koowi: FCh-4

Mooynb amaywsl: XUMUSHBIH ipTeii HeTi3aepi

Ipepexsusummepi: CaHIBIK aHAIN3

Maxcamuor: Xumusaa KoJIaHBUIATHIH METPOJIOTHAJIBIK KOHE CTaHAapTTay HeTi3epiH urepy.

Kvickawa cunammamacwur: Kype Ka3ipri 3aMaHFbl XUMHSUTBIK TaJllayAblH METPOJIOTHACHIHBIH HETI3T1 YFbIMAApBl MEH
TYCIHIKTEpi Typajbl TYCiHIK Oepeni, CTYOCHTTepIl ecenTepaiH KeH KIAchlH MIeITyre YHpeTeai, MaTeMaTHKAIBIK CTaTHCTHKA
ONICTEPiH FBHUIBIMHM KbI3METTE THIMJI KOJJaHy TaxkipubeciH Oepeni. XMMHSJIBIK OHIMIEpPAl CakTay, ©HAEY, CTaHIapTTay
caylachIHa TYCIHIK, OLTiM, JaFAbIHBI KAJBIITACTHIPAIBL.

BFFE 6otivinua oxvimy namuoicenepi (bOH):

BOH 5 — beitopranukanblK yKoHe OpPraHMKAIBIK XUMHSHBIH ipreii OeJiMIepiHiH TEOPUSCHIHBIH HETi3[epiH MEHrepy;
XUMUSUTBIK 3aTTaplblH, adu(aTThl, MUKIAIK JKOHE MaKPOMOJIEKYNANbIK KOCBUIBICTAPABIH KYPBUIBIMBI MEH KaCHETTEepiHiH
e3repy 3aHIBUIBIKTAPEIH XKOHE ceOenTepiH Heriznel Oury.

BOH 7 — Ipreni teopusmslk OutiMaep Heri3iHae (U3MKAIBIK JKOHE XHMHUSUIBIK OMICTEPAiH MYMKIHIIKTepiH Oaranai,
HAaKTBl TPaKTUKAJBIK TaICBIpMara COHKeC ONiCTi OpBIHABI TaHIAl anajbl, SKCICPUMEHTTEP JKYPrisy Ke3iHIe 3aMaHayd
AQHAIUTHKAIBIK XKaOIBIKTEI CayaTThl MaiiaigaHa anajbl, 3epTTey HOTHKEIEePiH MaTeMaTHKAIBIK TypAe OHACH I, OpraHMKaIbIK
KOCBUTBICTApbl CHHTE3CH aJla/ibl, OPraHUKAJIbIK KOCBUIBICTAPIBIH CAIaIbIK )KOHE CAaHIBIK TaJIaybIH XYpPri3emi.

1o 6otibinwa oxvimy Hamuoicenepi (IIOH):

ITOH 1 — XUMUSUITBIK TaayIbIH METPOJIOTUACHIHBIH HETI3r1 YFBIMIAPhl MECH TYCIHIKTEpP1 Typalibl TYCIHIK Oepei;

IIOH 2 — cTyaeHTTepai ecenTepIiH KeH KIaChIH MICHIyTe YHpeTei;

ITOH 3 — aybITKynapabiy cebentepin TaObIHBI3, TAIICHIPMara ajIbIH-ajla ecenTeysep KyprisiHis, IKCIepUMEHT
JKOCTIAPBIH JKaCaHBI3, SKCIIEPUMEHT HOTHIKEIIEPIH all[bIH-ajla eCeNTeyJIePMEH CabICTHIPBIHBI3, IKCIIEPUMEHT TIeH ecenTeyJiepi
HaKTBUIAHBI3 XKOHE SPEKETTi KailTanaHpl3;

ITIOH 4 — maremMaTHKaJbIK CTATUCTHKA SJIICTEPIH FHUIBIMU KBI3METTE THIM/II KOJIZIAHY TOXKIpUOECiH YHpeHesi.

I1OH 5 — 3KcnepuMEeHTTIK ecenTepi wemyae GU3nKaibIK oMicTepAl KOMAaHyAbIH OHTANIIbI JKaFIaiiapblH aHBIKTAY.

THocmpexsuzummepi: XAMUSIBIK TEXHOJIOTHUS

Tanoay komnonenmi 4

Ion: KBaHTTBIK XUMUST

Enybex coiiivimovinviesl: 5 akaIeMUSITBIK KPEIAT

Mooyaw koowi: FCh -4

Mooynb amayvi: XuMUSHBIH ipreini Herizuepi

Ilpepexsusummepi. beopraHukaiblk XumMus 1

Maxkcamul: Ka3ipri TEOPUSUIBIK KBAaHTTHIK XMMHSHBIH HETi3[epiH KaJbINTACTBIPY, XUMHUSUIBIK KyHenepai (aromaap,
MoOJIeKyJIaap, KprcTanaap) skoHe peakusIapAabl CUIIaTTayAbIH KBAHTTHIK-MEXaHUKAJIBIK oficTepiMeH TaHbIcy. CTyAeHTTepaiH
XUMUSUTBIK €CelTep/li IIelryJie KBaHTTHIK MEXaHUKAaHBIH HETIi3[epiH, COHJai-aK KBAaHTTHIK XMMUSHBIH TEOPHUSUIBIK JKOHE
€cernTey diCTepiH MeHrepyi.

Kuvickawa cunammamaceir: TloHOlI MeHrepy MakcaTbl — KBaHTTBIK XHMHSIHBIH Kas3ipri YFbIMIapsl Typajbl,
MOJIEKYJIAJIapAbIH KEHICTIKTIK oHE 3JIEKTPOHABIK KYPBUIBIMBIH €CENTey 9JicTepi Typalibl TEOPHSUIBIK OUIiM aily, COHbBIMEH
KaTap ecenTep/i menly YIIiH KBaHTTHIK XUMHUSUIBIK Oarnapiiamaiap KelleHIepiMEeH TEOPHSIIBIK XKIHE HKCIIEPUMEHTTIK XUMHUS
FBUIBIMBIH/IA JKYMBIC iCTEY JaFAblIIapbIH MEHIEPY.

BBF botivinua oxvimy namuoicenepi (FOH):

BOH 6 — XuMussIK ToxxipuOenep i Kypy *KoHe OJapAblH HOTIKENEPiH TYCIHAIPY AaFAbIIapbIH MEHTEPei.

BOH 7 — Ipreni teopusuislk OGumiMaep Heri3iHae (U3MKAIBIK JKOHE XMMHUSUIIBIK OMICTEPAIH MYMKIHIIKTepiH Oaraiai,
HaKThl TPAKTHUKANBIK TallChIpMara COMKeC OMICTI OPBIHIABI TaHIAaW ajajbl, DKCIEPUMEHTTEp JKYPri3y Ke3iHJe 3amaHayu
aHAJMTUKAIIBIK JKa0bIKTHI CayaTThl NalaiaHa anajbl, 3epTTey HOTH)KEJIEPiH MaTeMaTHKAJBIK TYpJE OHJICH i, OpraHuKabIK
KOCBUIBICTAP/Ibl CUHTE3/IeH alla/ibl, OPraHUKAaJIBIK KOCHUIBICTAP/IBIH CAMAIIBIK )KOHE CAHBIK TAJAAYbIH KYpPri3ei.

Ilon botivinwa oxwimy nomuodicenepi (IIOH):

ITIOH 1 — xBaHTTHIK XUMUSHBIH Ka3ipri XUMHUSHBIH TEOPHUSUTBIK HET131 peTiHIe TaHy;

ITOH 2 — xBaHTTBIK XUMHMS TypaJibl (PU3UKAIBIK XMMHUSHBIH 06JI1iM1 aHE OHBIH Ka3ipri XMMUsIaFbl peji Typajbl Olnesi;

I1OH 3 — Genrini MaTeMaTHKaJIbIK SAICTEpAIH KOMETIMEH KBaHTTHIK MEXaHHKA TEOPHUSICBIMEH ipreiii
SKCIIEPUMEHTTEP/IIH OaliIaHBICHIH KOPCETE alajbl; OCHI [IOH OOMBIHINA ecenTepAi eI anabl;


https://kk.wikipedia.org/wiki/%D0%9A%D0%B8%D0%BD%D0%B5%D1%82%D0%B8%D0%BA%D0%B0

ITOH 4 — ¢pu3nuka-XUMHSUTBIK 3€pTTEYICPIiH HOTHKEIICPIH TANAAN b )KOHE TATKbLIAH BT,
ITOH 5 — KBaHTTBIK XUMUSHBIH €CETNTeY SIICTEPiHiH HETI3AepIMEH epeKIIeICHe]I].
THocmpexsuzummepi: KOMITBIOTEPIIIK XUMUS

1lon: KoopaAnHALMSIBIK XUMHS

Enbex couiivimovinbiesl: 5 akaIeMUSITBIK KPEIAT

Mooyaw koowi: FCh -4

Mooy amayvi: XUMUSHBIH ipreini Herizaepi

Ilpepexsusummepi: beliopranukansik xumus 1, beliopraHukaibik Xumus 2

Maxkcamul: XuMusiia KOJJIaHbUIATHIH Ka3ipri 3aMaHFbl KOOPMHALMSUIBIK XUMHSIHBI UTEPY.

Kuvickawa cunammamacer: Kypcra aptypini GpuU3nKanbIK KoHE XUMHSIIBIK JKYyHenepai (KaTaiu3, aHaIUTHKAIBIK XUMUS,
SKOJIOTHSUIBIK JKYHellep, epiTiHAIIepAiH (GU3UKAIBIK XUMUICH, OHOXMMHMS JoHEe T.0.) cHIarrayaa KOOPIUHAIMSIIBIK
KOCBUIBICTAP.IBIH XUMUSICHI TYpajbl TyCiHiKTep Oepineni. OKy mporecinme KypAei KOCBUIBICTapAaFbl XUMISITBIK, OaiJIaHBICTBIH
TaOWFaThl, ONApIBIH KUHETHUKAIBIK JKOHE TEPMOAMHAMEKAIBIK KACHETTEpi, COHIAi-aK CyJBl JKOHE CYCBI3 epiTiHAiIeperi
OpeKeTi TypaJbl TEOPHSIIBIK OimiMaepiH maimanmaHansl; KypHelli KOCBUIBICTApIarkl XUMUSIIBIK OaifIaHbICTapIbIH TaOWFATHI,
OJIapIBIH KHHETHKAIBIK KOHE TEPMOJNHAMHUKAJIBIK KaCHETTepi, COHIai-aK CYIBI )KOHE CYChI3 epiTIHAIIEpeTi dpeKeTi Typabl
TEOPHUSIIBIK OLTIMII MEHTepe[Ii.

BEF botivinwa oxvimy womuoscenepi (BOH):

BOH 7 — Ipreni TeopusiblK OutiMaep HeriziHie (U3MKAJIBIK JKOHE XMMUSUIBIK OMICTEpIiH MYMKIHIIKTepiH Oarainai,
HAaKThl TPAKTHUKANBIK TAallChIpMara COMKEC OJICTI OPBIHIBI TaHAAW anajbl, SKCHEPHUMEHTTEp >XKYprizy Ke3iHAe 3aMaHayH
aQHAJMTUKAJIBIK JKaOJBIKTHI cayaTThl Nal/agaHa anajpbl, 3epTTey HOTH)KEIEPiH MaTeMaTHKAJIBIK TYpJAE OHJIEH I, OpraHuKabIK
KOCBUIBICTAp/Ibl CHHTE3/IeH ajia/ibl, OPraHUKAaJIBIK KOCHUIBICTAp/IbIH CaNallblK )KOHE CAaHABIK TallAaybIH XKYPri3ei.

IIon 6otivinwa oxkbimy namuoicenepi (IIOH):

[IOH 1 — XUMUSAITBIK TEPMOAMHAMHUKAHBIH HET13IEPiH )KOHE OJapAbIH XUMUSHBIH 9pTYPIIi OeliMaepiHe KOIIaHBLTYBIH
Oineni (epiTiHIUIEP TEOPHCHI, AMEKTPOIUTTEPAIH OPEKeTi, OIpTEKTi KOHE TeTepPOTreH]Il TeNe-TeHIIK, OeTTIK KYOBLTBICTAp,
KOJUTOMTHIK JKyHenep jkoHe T. 0.);

[1IOH 2 — miHmeTTep MEH YaKbIT ICH YKOHOMHUKAJIBIK, IITBIFBIHIAPIBI €CKepe OTHIPHIN, O0BEKTiHI TANAAYABIH €H KOsl
QIICIH YKaCamIpl;

[IOH 3 — aysITKynapasiH cedenTepid TaObIHBI3, TAIICEIpMaFa alJbpIH-alla eCenTeyIIep KYPri3iHi3, IKCIIEPUMEHT
JKOCTIAPBIH JKaCaHbI3, SKCIIEPUMEHT HOTHIKEIIEPIH allIbIH-ajla eCeNTeyJIePMEH CabICTHIPBIHBI3, DKCIIEPUMEHT TIEH ecenTeyJepai
HaKTBUIAHBI3 XKOHE SPEKETTi KaiiTanaHpl3;

ITOH 4 — xa3ipri ¢pu3uKa-XUMESUIBIK IPOIECTEPIl TAIIay.

Tocmpexsusummepi.: 3epTTeyniH GU3HKAIBIK SiCTEPI.

Tayoay komnonenmi 5

IIon: Korapbl MaTeMaTuKA

Enybex coiiivimovinviesl: 5 akaIeMUSITBIK KPEIAT

Mooyas koowr: FCh -4

Mooynb amaywvl: XUMUSHBIH ipreii HeTi3aepi

Tpepexsusummepi: Matematuka (MEKTEN KypChI)

Makcamul: CTYOSHTTEpl KOFaphl MaTEMATHKAHBIH KeJIeCi CallalapbIHIaFhl ChI3BIKTHIK anre0pa, aHATNTHKAIIBIK,
reoMeTpus, Oip >koHe Ken ailHbIMaibl QpyHKUMsUIapAbH AuddepeHINaNIbIK KIHE HHTETPAIIBIK ecernTeyiepi,
BIKTUMAJIJIBIKTAp TEOPHSCHl MEH MaTeMaTHKaJIbIK CTATUCTUKA OOWBIHIIA O1TIMIIEpiH TepeHETY .

Kvickawa cunammamacoi’: kacion KbI3METIHJIE KE3AECETIH KOJIJaH0a bl ecenTepi MaTeMaTHKAJIBIK TIJIre ayapaibl
YKOHE IIIeIIe aJIajbl; allbIHFaH HOTIKEIIePIl Talaar, KOPBITEIHIBI JKACAHIBL.

BBE bouvinwa oxeimy nomudicenepi (FOH):

BOH 1 —  OneyMeTTIK-MofeHH OpTYPJUIIKTI €CKepe OTBIPHIN, KapbhIM-KAaTBIHACTBIH SpTYpJi (QopMaTrTapblH
nmaiiianaHaibl, OJ-ayKATThl J>KOHE WHKIIO3UBTI OPTAaHBI KaJBINTACTHIpyAa OimiM Oepyaeri TEHIOIK HEH KOJDKETIMILTIK
KaFuIaIapblH KYPMETTEHTi, KOIIOACIIBIIBIK KACHETTEPIe Ue JKOHE OJIAP.IbI YIKBIMIBIK QJICYeTTI TaMBITY YIIIH KOJIJaHa aTajbl.

BOH 3- CaHpplK TEXHOJIOTHSIIAPABLI 3epTTEYJIEp MEH KOJIaHy/a 9JIel KoHEe KYKBIKTHIK HOpMaJapJIbl CaKTaiibl )KoHE
Oineni. CaHIBIK aKMapaTieH KoHe JePeKTepi KOPFayMeH )KYMBIC iCTey Ke3iHe Kayilci3/ik mapaiapblH KOJIIaHabl, CAaHIbIK
pecypcTapasl OesiceH I, Kayirci3 skoHe 9MIETITi maiganaHyFa bIKImal eTei.

I1on 6ouvinwa oxvimy nomuoicenepi (IIOH):

[TIOH 1 — nerisri yreiMaap, aHBIKTaManap, GopMyiainap, TeopeMaiap KoHe aTajaraH 0eiMAepAiH MoceneepiH menry
omictepi Typaisl Oineni;

ITOH 2 — xonnaubansl ecentepi LIemIy e 3aMaHayd MaTeMaTHKaJIBIK 9JiCTepAl KOJIiaHa alla/ibl;

ITOH 3 — maremaTHKaJIbIK 9iCTEpAl KOJIAaHa OTBIPHII, HHKEHEPJIIK ecenTep/Ii IIelle anaibl;

[TIOH 4 — HaKTHI TEXHUKAJIBIK €CENTEP/Ii My YIIiH MaTeMaTHKAIBIK MOJICIBCY SIICTEPiH TaHIaFAH/A;

[IOH 5 — norukaipIK OiIay MEH MaTeMaTHKAIBIK MOICHUETTI 1aMBITa IbL.

Tocmpexsuzummepi: Xoxk.

Ilon: Kopan6ajabl MaTeMaTHKA
Enbex cotiivimovlaviesl: 5 akaIeMUSIIBIK KPSTUT



Mooyns koowr: FCh -4

Mooyne amaywi: XUMUSHBIH ipTemi HeTi3aepi

Ipepexsusummepi: MaremaTrka (MEKTEI KypChl)

Maxcamvl: CTyIEHTTEpIIH )KeKe TYJIFACHIH KaJbIITACTHIPY, OJapIbIH HHTEIUICKTICI MEH JIOTHKABIK, aTOPUTMIIK
oifyay KaOuIeTiH JaMBITY; KOCiOM MYMKIHAIKTEPiH KEHEHTY; XUMHUS CalaChIHAAFBl MAaTeMaTHKAHBIH POJIi MEH OPHBIH aHBIKTAY.

Kvickawa cunammamacei: MaTeMaTHKaHBIH MOHIMEH, TaHBIMABIK MYMKIHAIKTEPIMEH, MPAaKTHKAJIBIK MaHbBI3BIMCH
TaHbICA/Ibl; MATEMATUKAIBIK €CENTEeP/li OKyFa JKOHE ILEIIyre YHpeTy; oapTypii MPOLECTepIiH MaTeMaTHKaIIbIK CHIIaTTaMachlH
KYPYZbIH aJIbl IPUHIUITEPIH KOHE ONap/bl TAIAAY SAICTEPiH 3epTTEeH .

BFF boubinwa oxvimy nomuoicenepi (bOH):

BOH 1 -  OneyMerTiK-MoAE€HH OpTYPJUIIKTI €CKepe OTBIPHIN, KapbhIM-KAaTBIHACTBIH SpTYpJi (QopMaTrTapbiH
nmaiiianaHaibl, OJ-ayKATThl JKOHE WHKIIO3UBTI OPTAaHBI KaJBINTACTRIpyJAa OimiM Oepyaeri TEHIIK MNEH KOJDKETIMILTIK
KaruJajapblH KypMeTTel i, KoIOacIbUIbIK KaCHeTTepre 1e )KoHe 0Jap bl YKBIMIBIK 9JICYETTI JaMBITY YIIIH KOJJaHa ajabl.

BOH 3 - CaHIpIK TEXHOJOTHIAPIBI 3ePTTEYIIEp MEH KOJJaHyAa SCH JKOHE KYKBIKTBIK HOpMajappl CaKTalmbl KoHE
6ineni. CaHABIK aKMapaTIeH jKOHEe AePeKTepAl KOPFayMeH KYMBIC icTey Ke3iH/e Kayilci3aiK mapanapbiH KOJTaHabl, CAHIBIK
pecypcTapzp OenceHai, Kayirci3 XoHe 9/IeNTi MaiifananyFra bIKIAT eTei.

ITon b6otivinwa oxvimy namuoicenepi (IIOH):

[TIOH 1 — Herisri y¥eiMIap, aHBIKTaManap, opMyiaiap, TeopeMaap XKoHe aTajaFaH OeliMAepaiH MoceleepiH menry
omicTepi Typabl;

ITIOH 2 — xonmaan6abl ecenTep/Ii menyae 3aManayd MaTeMaTHKAJIBIK 9iCTep i KOJIIaHy;

ITOH 3 — maremMaTHKaJbIK 9iCTEPl KOJIAaHa OTBIPHII JIOTUKAIBIK €CENTepi LIey;

ITOH 4 — HaKTbI TEXHUKAIIBIK €CENTEp/Ii MIEUTy YIIiH MaTeMaTHKAaJIBIK MOJIENbICY S/IICTEPiH TaHIaraH/a;

I1OH 5 — norukanbIK oitjlay MEH MaTeMaTHKAJIBIK MOJICHUETTI IaMBITY.

THocmpexsuzummepi.: Yok.

3. BEUTHJAEYIII IOH/IEP IUKJITHIH TAHJIAY KOMIIOHEHTTEPI

Tanoay komnonenmi 1

Ilon: Taburu KOChUIBICTAP XUMHSChI

Enbex coliibimobinbiest: 5 akaieMUSUIBIK KPEAUT

Mooyns kodwr: FOCh -5

Mooyns amaywvl: OpraHUKaIbIK XUMHUS HETi3aepi

Ipepexsusummepi: Opranukanblk xumus 1, OpraHuKanbIK XumMus 2.

Maxkcamul: cTyneHTTI TaOUFU OUOJIOTHSUIBIK 3aTTAPMEH JKYMBIC JKacayJIblH dJiC-ToCUIIEPIMEH TaHBICTHIPY, XUMUSIIBIK
neH (pU3HKa-XUMUSIIBIK QIICTepIMEH OHOIOTHSJIBIK OCJICEeH Il 3aTTap bl aHATH3ACYIIH TEOPUSIIBIK HEri3l Typaisl OutiM Oepy,
MpaKTAKaga OMONOTHSUIBIK O€JCeHIl 3aTTapAbl aly YOIH XUMISUIBIK TeH (DU3WKAa-XUMUSUIBIK aHAIH3ICYIiH MEHTepyiH
JTAMBITY.

Keoickawa cunammamacei: Kypcra munuarep MoJeKyIaJapblHBIH, KOMIpCYTapAbIH, IENTHATEPAIH XKoHE OCIOKTApbIH,
HYKJICUH KBIIIKBUIIAPBIHBIH KYPBUIBIMABIK KOMIIOHCHTTEpi, KacHEeTTepi JKOHE KYPBUIBIMABIK YHBIMIACTHIPBITYHI, TOMEHTI
MOJIEKYJIANIBIK ~ OMOJOTHSUIBIK  O€JICeHIl KOCBUIBICTap MEH OHOperynsTopiapIblH MaHBI3IBl  OKUINEpiHIH KYPBUIBIMEI
KapacTelpbiIagel. CTyIeHTTe TaOWFW KOCBUIBICTAp XHMHSCHI MEH OHWOOPTaHWKAJBIK XUMUSNAH XUMISIIBIK SKCIIEPHUMEHT
XKYPri3yAiH HEeri3ri Jarapuiapsl 0ap.

BFFE 6otivinua oxvimy namuoicenepi (FOH):

BOH 7 — Ipreni TeopusiblK OutiMzaep HeriziHie (HU3MKAJIBIK JKOHE XUMUSUIBIK OMICTEPIiH MYMKIHIIKTepiH Oaraiaii,
HaKTbl TPAKTHUKAIBIK TAaIllChIpMara COMKeC OJICTI OpPBIHIBI TaHAAW anajbl, SKCHEPHUMEHTTEp MXKYprizy Ke3iHAe 3aMaHayH
aHAJMTUKAIIBIK JKa0bIKTHI CayaTThl MalajgaHa ajajbl, 3epTTey HOTIIKEIEPIH MaTeMaTHKAJIbIK TYp/e OHJIEH i, OpraHUKabIK
KOCBUIBICTAP Il CHHTE3/ICH aajibl, OPraHUKAJBIK KOCBUIBICTAP IBIH CAIlaJIbIK )KOHE CAaHIBIK TaalaybIH XKYPTri3eIi.

BOH 11 — XuMUANBIK JXOHE HAHOXUMILUIBIK 3aTTapAbl OJApJbIH KOpIIaraH OpTa MEH auaM YIIiH Kayilci3miri
TYPFBICBIHAH ATYABIH KOJJAHBICTAFbl TOXIPUOECIIK 9ICTepi MCH TEXHOJIOTHSJIAPBIH TAJ/Iay JkKacay.

Ilon botivinwa oxwimy nomudicenepi (IIOH):

ITIOH 1 — Taburu KoChIIBICTAPBIH XKIKTEIYiH, OJIApABIH OPTYPJIi KJIacTapbIHBIH KaCHETTepiH Oinei;

[1OH 2 — buonorusibik OeJICeH i 3aTTap bl 3ePTTEY dMICTePiH OLIeT;

[TIOH 3 — CanansIK peaknus Kypri3e OTBIPBIN, allKbIHAAYBIIITAPD KOMETIMEH dPTYPIi KOCBUIBICTAP bl AHBIKTA/IBI;

ITOH 4 — BroopraHuKaJIbIK KOCBUIBICTAPIBIH SPTYPJIi XUMHSUIBIK KJIACTAPbIH CHHTE3EYAiH 3aMaHayy MaceleIepiH
Oinei;

ITOH 5 —OpraHukanslK 3aTTapMeH >KYMBIC Ke3iHJe KAyINCi3MIiK epekelepiH, KOCBUIBICTApAbl CHHTE3NIEY MKOHE
Ta3apTy KOHJABIPFBIIAPBIH KYPY €pEeKeCiH MEHIepIeH;

Ilocmpergusummepi: YKorapbl MOJIEKYJIAJIBIK KOCHUIBICTAP XHUMHSICHI

Ilon: Buoxumust xdHe BA3

Enbex coiiibimoblabiebl: 5 akageMUsUIIBIK KPEAUT
Mooyns kodeir: FOCh -5

Mooynb amayvi: OpraHuKanblK XMMUsL HeTi3aepi



Ilpepexsusummepi: OpraHuKaIBIK XUMUS 1, OpraHUKaJIBIK XUMUS 2.

Maxcamuvr: MaHBI3IBI OMOMOJIEKYJIATAPABbIH, €KiHITI METAO0OIMTTEPAiH JKOHE OJIAPABIH CUHTE3AEITeH OMOJIOTHSIIBIK
OeJceH i TYBIHABIIAPBIHEIH KYPBUIBIMBIH aHBIKTay oaicreMeci. [Ton OenokTap, menTuaTep, aMIH KBIIKBUIAPEI, (epMEHTTED,
BUTaMHUHIIEP, KOMIpcynap, JIUIMUATEP, HyKJISHH KBIIKbUIAAPbI, TAOUFU MOIH(PEHOIUKAIIBIK 3aTTapAbl KapacThIpasl.

Kvickawa cunammamacei: Kypc cTyneHTTepre aca MaHBI3AbI OHOMOJICKYNAJIap/blH, Kaitanama MeTabonuTTep MEH
OJIApIBIH CHHTE3JENTeH OMONOTHSUIIBIK OeCeHNI TYBIHABUIAPBHIHBIH KYPBUIBIMIAPBIH KYPY oIicTeMeci Typaibl OiriM Oepemi.
Kypctel oKy OaphIChIHIA CTYICHTTEp OMOMOJIEKYJANap/bIH OPTYPJll KIacTapblHBIH: aKybl3lap MEH NMENTUATEPAiH, Kypaewi
KeMipCyJlapAbIH )K9HE JIMIUATEPAiH HETi3r1 TONTapbIHBIH KYPHUIBIMBI MEH HOMEHKIJIATYPAChIH Tajlay KaOiieTiH aMbITa bl

BFF boubinwa oxvimy nomuoicenepi (bOH):

BOH 7 — Ipreni TeopusiblK OutiMaep HeriziHge (U3MKAJIBIK JKOHE XMMUSUIBIK OMICTEPIiH MYMKIHIIKTepiH Oaraiai,
HaKTbl TPAKTHUKANBIK TallChIpMara COWKeC oJICTI OpBIHIBI TaHAAW anajibl, SKCHEPHUMEHTTEp >XXYPrizy Ke3iHAe 3aMaHayH
AQHAJTMTUKAJIBIK JKaOJBIKTHI cayaTThl NalagaHa anajpbl, 3epTTey HOTI)KEIEPiH MaTeMaTHKaJbIK TypAe OHACH I, OpraHUKaJIbIK
KOCBUIBICTApbl CHHTE3EH aJla/ibl, OpraHUKAaJIbIK KOCBUIBICTAPIBIH CaIlallbIK )KOHE CaHIBIK TaJIaybIH XYpPri3emi.

BOH 11 — XuMusAnelK >KoHE HAHOXUMILUIBIK 3aTTapAbl OJApIBIH KOpIIaFaH OpTa MEH aaaM YIIiH Kayimci3miri
TYPFBICHIHAH ATYABIH KOIJaHBICTAFBl TOKIPUOECIIIK 9/1iCTepi MEH TEXHOJOTSUIAPBIH TallAay JKacay.

ITon b6otivinwa oxvimy namuoicenepi (IIOH):

ITIOH 1 — MeTabonu3M MeH SHEprHs alMacybIHBIH HETi3T1 XKOJIapbIH; aKybI3aap, JHIHATED, HepMEeHTTEp
MeTa0OMM3MIHIH MOHIEPiH; BHOXUMUSHBIH KaJMbl TYCIHIKTEPIiH JKOHE calaHbl OaranayablH OMOXUMUSIIBIK 9iCTEepiH Olryi
Kepek.

ITOH 2 — skcniepuMeHT *acay MeH Xypri3yai oineni;

ITOH 3 — OHOXUMUSIITBIK 3epTTeyJIepe OacTamKbl SKCICPUMEHTTIK MaTePHaIIbl TAJIai KOHE OHIACH aaabl TOKIpruOe
KYPri3y, SKCIIEPUMEHTTIK MaTepPHAIAbIH alIFallIKbl OMOXUMHUSUIBIK 3ePTTEYIIEPiH KOJIaHy bl )KOHE AaMbITYAbI Oieni;

I1OH 4 — OMOXUMHUSITBIK, 3ePTTEYICPIiH ICPSKTEPIH aly, OHICY KOHE TYCIHAIPY YIIiH KOogaHOabl OaFaapiaManap sl
KOJIaHAIBI;

[IOH 5 — anprHFaH MONMIMETTEPAIH AYPHICTHIFBIH Oaranail anmaxbl, KOPHITBIHABI JKacail ajlajbl, alFaH OUTIMIEpiH HAKTHI
TEXHOJIOTHSUIBIK MOCEJIeNIep i eIy e IbIFapMalIblIbIKIICH KOJIIaHa anapl.

Tocmpexsuzummepi: JKorapsl MOJIEKYJTAIBIK KOCBUIBICTAP XHMHUSCHI

Tanoay komnonenmi 2

Ilon: T'eoxumust

Enbex coliibimobinbiest: 5 akaieMUSUIBIK KPEAUT

Mooyns kodst: FOCh -5

Mooyns amaywvl: OpraHUKaIbIK XUMHUS HETi3aepi

Ipepexsusummepi: Opranukanblk xumus 1, OpraHuKaibiK XuMusi 2

Makcamul: 3neMEHTTEpIIH Tapaly 3aHJbUILIKTApPhI, OJIAP/IbIH Keplieri, 0acKa IIaHeTaaarbl SJIEMEHTTeP/IiH NePHOATHIK
KECTECIHJIe aTOMIapAbIH KYPBUIBICBIMEH OailJIaHbICHI.

Kvickawa cunammamacwsr: Kypcra sneMeHTTepAiH Tapaly 3aHIbUIBIKTAphl, oiapislH JKepieri, 6acka IulaHeTagarsl
JIEMEHTTEP/IH MEPHOATHIK J>KYHEeCiHAEri aToMIapAblH KYpBUIBICBIMEH Oaianbichl, JKepliH XHMHSIIBIK KYPaMBIHBIH
3aHIBUIBIKTAPBI, JIIEMEHTTEPIH aybICy JKOHE Tapaily 3aHIbUIBIKTapbl Typajbl OimiM Oepiremi. 3IeMEHTTepi, TaOuFu
IIPOLECTEPET] ATOMAAP IBIH JIOKAIN3aLUICHI XKOHE aybIcy dicTepi.

BEF boubinwa oxvimy womuoicenepi (OH):

BOH 11 — XuMHsUIBIK KOHE HaHOXMMUSJIBIK 3aTTaplbl OJIApAbIH KOpIIaFraH OpTa MEH ajaM YIIiH Kayirci3iri
TYPFBICBIHAH aJTyJIbIH KOJIAHBICTAFbI TOKIPUOEIIK 9/1iCTePl MEH TEXHOJIOTHSJIAPBIH Talljiay JKacay.

1Ion b6otivinwa oxkvimy nomuoicenepi (IIOH):

ITOH 1 — 'eoXMMHUSHBIH >KaJIbl 3aHAAPbIH 011y Kepek;

ITOH 2 — XuMUSUIBIK 3JIEMEHTTEPIiH T€0OXUMUSIIBIK KIKTeyiH Oineni;

I1OH 3 — I'eoxumus ’KaHE KOCMOXHUMHUSI, U30TONTHIK F€OXUMHS, SIIEMEHTTEPIIH T€OXUMUSUIBIK KaCHETTEpi, Tapairy
3aH/IBIIBIKTAPHI, TAOMFH XKoHE TaOUFN-aHTPOIIOTSHIIK XKYHeepAeri XUMHSIIIBIK SIIEMEHTTEP IIH KOIIi-KOH YKoHE [IOFbIpJIaHy
HIapTTaphl Typasibl Kbl TEOPHUSUIBIK O1TIMIII HTepy;

ITOH 4 — Optypai Genrinepi OOMBIHIIA XUMUSUIBIK HJIEMEHTTEP/IIH T€OXUMUSIIBIK JKIKTEITyiH 3epTTey;

ITOH 5 — I'AX TexHONOTHsIIAPBIH KOJIaHA OTHIPBII, TEOXUMUSIIBIK KapTaiapFa Tajlay Xyprisy.

Tocmpexsuzummepi: Xorapbl MOJIEKYJIAIBIK KOCBIIBICTAP XUMHUSCHI

Ilon: MyHaii XuMHUSsICBI

Enbex coliibimobliviebl. 5 akaJeMUSsIIBIK KPEIUT

Mooynb koowi: FOCh -5

Mooy amayvr: OpraHUKaIBIK XUMUS HET13/1epi

IIpepexeuzummepi: OpraHukanblKk XuMmust 1, OpraHuKaIbIK XUMHES 2.

Maxkcamul: op TYp:1i MyHail )XyHellepiHiH KypaMbl MEH KacHeTTepi, oJlapAbl 3epTTey dicTepi, OemiHyi, XKIKTeTyl KoHe
KYpaMmbl, IIBIFY TeTi, TEPMOJMHAMHKAIIBIK XKaFaiiapsl MeH (pHU3MKa-XUMHSUIIBIK KACHETTEP1 apachlHAaFbl OaiylaHbIC TYpaJIbl
6iim Oepy.

Kuvickawa cunammamacer: TIoH opTypni WbIFy Teri MyHail KyiienepiHiH Kypambl MEH KacHeTTepi, onapisl 3epTTey
anicrepi, OoiHyi, KIKTEIyl XKoHE KYpaMbl, TEPMOJMHAMUKAIIBIK, XKaFIaiiapsl MeH GpHU3MKa-XUMHSIIBIK KaCHETTEeP] apachIHAaFbl



OaitaHbIC Typaibl OiTiM Oepeli, MyHall OHIPY cajachIHAAFbl OiMTiMAlI KoJlgaHa OiMy MarabUIapblH KAJIBIITACTHIPY. MYHAHIBI
OHJICYTE aIFalIKbl JaibIHAY, MYHal 3MyIbCHSUIAPBIH I€3MYIIbCALUANAY OMICTEPIH XKacay.

bBEF botivinwa oxbimy nomuoscenepi (OH):

BOH 11 — XuMusnbplK >KOHE HAHOXUMILUIBIK 3aTTapAbl OJApIBIH KOpIIaFaH OpTa MEH aaaM YIIiH Kayirci3miri
TYPFBICHIHAH ATYABIH KOJIJAHBICTAFBl TOKIPUOCIIIK 9/1iCTepi MEH TEXHOJOTHSIIAPBIH TallAay JKacay.

Ion 6otibinwa oxbimy namuoicenepi (IIOH):

ITIOH 1 — myHaliabIH xoHe TaOUFH KHE TEXHOTEH/IIK IIBIKKAaH 0acka Ja KeMipCyTeK JKyHenepiHiH KOMIOHEHTTIK
KYpaMBbIH; KOMipCyTEKTEpIiH HETi3r1 KJIaCTapbIHbIH )KOHE MYHAMIBIH reTepOaTOMABIK KOCBUIBICTAPBIHBIH (DH3HKa-XUMHSIBIK
KAacUCTTepiH Oinesi.

[1OH 2 — MyHaii-ra3 xyiienepit )iKTey IpHUHIUNTEPIH KOJAaHa aJlajibl; MyHal MEH ra3jiblH KypaMbl MEH KacueTTepi
Typajbl OUTIMAI THICTI ecenTeyliepae KoJlaHa anabl.

[1OH 3 — cranmapTThl SKCIEPUMEHTTEP KYPri3e ajajbl, HOTIKeJIepAi OHIeH anapl, TYCIHIIpe anaabl XKaHe
KOPBITBIH/IBI JKacail amajpl.

[1IOH 4 — crarmapTTH OargapiIaMablK Kypaagapabl KoJIJaHa anasl )KOHE eCeNTey-aHATHTHKAIBIK €CeNTepIl Ty
YIIiH pu3MKa-MaTeMaTHKAIIBIK allapaTThl KOJIAaHa aJlaibl.

[IOH 5 — xypambl MeH (pU3HNKa-XUMIBUTBIK KACHETTEP1 Typalrbl OiriMre cylieHe OTBIPHII, OPTYPIIi TEPMOIHMHAMIKAIBIK
KarIainapia MyHail MEH ra3[blH 9peKeTiH Ooypkail amambl.

Tlocmpexsuzummepi.: JXorapbl MOJIEKyJIaJIbl KOCBIIBICTAP XUMHUSCHI.

Tanoay komnonenmi 3

ITon: JKorapsl MOJIEKYJIAJIBI KOCBLIBICTAP XUMHSIChI

Enbex coliibimobinbiesl: 5 akaIeMUSUIBIK KPEIUT

Mooynws koowvr: FOCh -5

Mooyne amayei: OpraHukaiblK XUMUS Herizaepi

Tpepexsusummepi: OpraHuKIBIK XUMHS 1, OpraHUKAIBIK XUMHS 2

Maxcamut: T1oH »)OFapsl MOJICKYIAIBIK KOCBUIBICTAP XAMHUSCHIHBIH HETI3T1 aHBIKTaMalapbl MEH TIOCTYJIaTTaphIH,
TIOJIMMEPIIEP Tl CHHTE3ACY JKOJAAaPhIH, MOINMepIiep (hU3UKackl MEH XHUMHUSCHIH, IIOJIUMED ePITIHAICPIiH, oapIpIH KaCHETTEpiH,
KYPBUTBIMBIH, KOFApbl MOJICKYJIABIK KOCBUIBICTAPABIH MAaHBI3IBI OKIIAEPIH KapacThIpaIbl.

Koickawa cunammamacei: TIoH >KOFapbl MOJIEKYNIANBIK KOCBUIBICTAPIBIH XMUMHUSACHIHBIH HETI3Ti aHBIKTaMalxapbl MeH
MOCTYNATTapbIH, TOJUMEP CHHTE3IHIH OMICTEpiH, MOJUMEpNepAiH (U3UKAChl MEH XUMHSCBIH, IOJHMEpP epiTiHALIepiH,
OJIap/IbIH KACHUETTEPiH, KYPBUIBIMBIH, XKOFapbl MOJIEKYJIANIBIK KOCHUIBICTAPIBIH MaHbI3]Ibl OKIJIEPiH KapacThIPaIbl.

BFFE 6otivinwa oxvimy namuoicenepi (FOH):

BOH 8 — Ousukanblk XUMUSHBIH HETI3rl YFBIMAApbl MEH 3aHJIbUIBIKTapbIH OUTy[l KepceTy, MOJeKylanap/blH
KYPBUIBIMIBIK CHIIATTAMANapbIH, ra3 >KOHE KOHJACHCAIMsIAHFaH OpTajlapAarbl XUMHUSUIBIK KoHE (DM3MKAIBIK HpolecTep/i
3epTTey VIINiH (DU3MKAIBIK SICTEPIi KOJIaHy, 3aTThIH CamalblK *OHE CAHBIK TaJJAaybIHBIH OHTAIIIBI OICIH Heri3zenreH
Tagaay

1o 6otibinwa oxbimy nHomuoicenepi (IIOH):

ITOH 1 — sxoFapbl MOJIEKYJIAIBIK KOCBUTBICTAP TYKBIPHIMIaMAaChIHBIH €PEKIICITIKTEPiH, OJTapAblH TAOUFaTTaFbl XKOHE
aZiaM eMipiHJIeTi POITiH, OJapIbl CHHTE3/ICY 9ICTePiH 3ePTTCHI;

[TOH 2 — nonmumepnepai HU3UKAIBIK )KOHE XUMIBUTBIK 3aHIBUTBIKTapEl MCH KACHETTEPiH OiNei;

[IOH 3 — nporecc MeXaHW3MiH aHBIKTAY YIIiH HOJAMEpIeperi (U3NKAIBIK IPOLECTiH KHHETHKACKIH ecenTel 0y,

ITOH 4 — xorapbl MOJIEKYJIaJIbIK KOCBUIBICTAP/IbIH (a3ajblK CHIaTTaMaJIapbIH TipKey apKbUIbI AUCIIEPCHUSHBI
AHBIKTAUIBI;

ITOH 5 — sxorapbl MOJIEKYJIaIbIK KOCBUIBICTAPABIH MaHBI3Ibl OKLIJEPIH, Oap bl KOJIIAHY/IbI UTeP/i;

ITOH 6 — nonumepiepAiH KHHETHKAIBIK YKOHE JIEKTPOXUMHUSUIBIK KaF[aiapblH )KoHE OHIMHIH IIBIFYbIH aHBIKTAY
omictepiu Oinexni,

Tocmpexsuzummepi: Xok.

Ilon: JIopiiik 3aTTapAbIH XUMHSIBIK IKCIIEPTH3AChI

Enbex coitivlmobliviesl: 5 akaJIeMUSITBIK KPEIHUT

Mooyns koowr: FOCh -5

Mooyns amaywl: OpraHUKaNBIK XUMHUS HETi3aepi

IIpepexsusummepi: bunoxumus xone BA3

Maxcampi: Xumusi 5xoHe OUOJIOTHS FBUTBIMIAPBIHBIH XKaJIbl 3aHIUIBIKTAPbIHA HET13/IeJITeH JOpITiK 3aTTapAbl Kypy,
camachlH Oaranay )oHE CTaHAAPTTAy 9AICTEMECIH amry.

Kvickawa cunammamacer: CTYyAEHTTEpIH ACHCAYIBIK CaKTay YKOHE JOPLIIK 3aTTapbl, MEIULIUHAIBIK, OHOJIOTHSIIBIK
OeJIceH i TaraM/IBIK KOCTIaJIap bl OHIIPY CaJlachIH/IA )KYMBIC icTeyre KociOn Ky3BIPeTTUTIKTEePiH KaJIBIITaCThIpy, (hapMaIeBTTiH
KociOM MiHAETTEpiH MIeNTy YIIiH JOPLTIK 3aTTap IbIH CanachlH OAKbIIAY b )KaKCAPTY IbIH HET13T1 OaFbITTaphl.

BBE bouvinwa oxeimy nomudicenepi (FOH):

BOH 11 — XuMuUsANBIK JXKOHE HAHOXUMILUIBIK 3aTTapAbl OJApIbIH KOpIIaFaH OpTa MEH ajaM YIIiH Kayirci3miri
TYPFBICBIHAH aJTyJIbIH KOJIAHBICTAFbI TOXKIPUOEIIIK 9/1icTepi MEH TEXHOJIOTHSIIAPbIH Taj/lay jKacay.

Ilon botivinwa oxbimy nomuoicenepi (IIOH):

ITOH 1 — napinik 3arrapas! ([13) canansr TannayabiH XUMUSIIBIK 91CTEPiHIH TPUHLIMIITEPIH Olyei.



ITOH 2 — AHanuTHKAIBIK 3ePTXaHaHbIH )KYMBICHIH YHBIMIACTBIPY JaFAbLIAPbIH MEHICPIeH.

ITOH 3 — chIHBIN-Kaci0M Moceesep/Ii ety YilliH HOpMaTHBTIK, aHBIKTAMAJIBIK JKOHE FEUIBIMU 9/IeONeTTep i
naianany AafFabUIapblH MEHI€PreH.

[1OH 4 — 6akpuIaysl YIIiH CBIHAMATIAPABI ipIKTEY TOCIIAEPiH aHBIKTayFa KaOlIeTTi.

[IOH 5 — xeke mopinik hopManapaslH GU3NKA-XUMILUIBIK CHIIATTaMalIapbIH aHBIKTayFa KaOiIeTTi.

[TIOH 6 — FBUTBIMA MIHOCTTEPI KOO JaFIbUIaphIH MEHI€PIeH.

ITIOH 7 — napi-nopMeKTepii TYTHIHYLIBUIApFa KeHeC Oepe anaibl.

Tocmpexsuzummepi: Yok.

Tanoay komnonenmi 4

Ilon: XuMusaaH Kypaedi ecenrrep WbIFapy aficremeci

Enbex couiivimovinbiesl: 5 akaIeMUSITBIK KPEIAT

Mooyab koowi: SBCh-6

Mooyns amayvl: XUMUSHBIH TaHIAYJIbI calalapbl

Ilpepexsusummepi. befioprannkanslk Xxumus 1, OpraHuKambIK XUMUs 1, OU3UKATBIK XUMUS

Maxkcamur: CTyAeHT SKCIIEpPUMEHTTIK XoHE 0acka J1a KypAelli ecenTepAi Menry e YFRIMIap MeH [IeITy KOJIIapbIH
KOJIJaHa alajbl.

Kvickawa cunammamacei: byn KypcThlH MaHBI3JIBI Kypamjac Oejiri - XMMHSJaH ecelnTep MEH >KAaTThIFyJapibl,
KYPAGNIri >KOFapbl TamnchklpMaiapiabl menie Oiry. XWUMHAJAH ecenTep MEH JKaTThIFyJapAbl IUblFapa Olly NOHHIH
IIBIFAPMAIIBUIBIK JaMYyBIHBIH HETI3r1 KPUTEPHUiti OOJBIN TaObUIAABI, OJ1 CTYACHTTEPAIH 3eHiHIH, JOTHKAIBIK Oiiay KaOlleTiH,
CypakTapbl KYpacThIpy )KOHE epPEKIIe MICeIIMIEP/Ii 131ey KaOIeTiH KaIbITaCThIPyFa bIKIA CTE/Ii.

BFFE 6otivinwa oxvimy namuoicenepi (bOH):

BOH 5 — beffopraHuKaJIbIK *oHE OpTaHUKAJIBIK XUMUSHBIH ipreiii OeliMIepiHiH TEOPHACHIHBIH HETi3AepiH MEHTepy;
XAMWSUIIBIK 3aTTapiblH, anu(aTThl, OUKIAIK XOHE MaKPOMOJCKYJANBIK KOCBUIBICTAPIBIH KYPBUTBIMBI MEH KACHETTCPiHIH
e3repy 3aHIBUIBIKTAPEIH XKoHE ceOenTepiH Heriznel Oury.

BOH 6 — XuMusuisIK ToxipuOenepai Kypy *oHe OJapAbIH HOTIKEIEPiH TYCIHAIPY daFABLIAPBIH MEHTepe/Ii.

ITon botivina oxvimy namuoicenepi (IIOH):

ITOH 1 — Xumus ecenrtepi menry ToCUIACpiH MEHTepy;

ITOH 2 — XuMusiibIK Macelnesep/i NIelry e aHbIKTaMaJIbIK, FhIIIBIMA-TEXHUKAIBIK KoHE 97e0ueTTep Il KoJAany;

ITOH 3 — XuMusIIBIK MacesIeep/Ii ey IiH KapanaibiM 9iCTePiHIH AaFIbUIapbIH UTEPY;

I1IOH 4 — XuMusaars! SKCIEPUMEHTTIK JKOHE KYPJIeiii Maceeaep/Ii eIy KOJIIapblH Talay;

ITOH 5 — OnuMnuananbIKk XUMHsL €CENTEPiH MISUIYAiH THIM/I 9ICTEpiH YChIHAIbI.

Tocmpeksusummepi: Xumust ecentepi

Ilon: Xumus ecenrepi

Enybex coiiivlmoviiviesl: 5 akaIeMUSITBIK KPEIAT

Mooyab koowi: SBCh-6

Mooynb amayvr: XUMUSHBIH TaHJIaMaJIbl cajlajlapbl

Ilpepexsuszummepi: belopranukanslk xumus 1, Opranukaiblk Xumus 1, OU3UKaIbIK XUMUS

Maxkcamur: CTyAeHTTEpIH IBFapMaIIbIIBIK KaOUIETTEpiH TaMbITy MEH OJIap/IblH SKCIIEPUMEHTTIK XoHe Oacka 1a
KypAei ecenTepli ISy ie XMMHUSHBIH HeT13r1 3aHJapblH THIMII KOJIJIaHyFa YHPeTy.

Kvickawa cunammamacwr: Kypctbl oKy 0apbIChIHAa CTYACHTTEP/IIH MIBIFAPMAIIbUIBIK KaOlIeTTepiH JaMbIThII, OJap.ibl
naiiianany >KOJAapbiH YHPETY; OKyIIbIIapFa ecentep i OipHene 0agaMabl TOCIIIEPMEH IICHIyTe, ¢H TajJfamIias meiiMIaepi
TaHJayFa YHpeTy; OKyIIbLIap/ibl XUMUSJIBIK €CeNTepAl HIbIFapyFa YHpeTy OLtiMaepi MeH JaFbulapblH KaJbIITACTHIPY.

BBF botivinwa oxvimy nomuoicenepi (POH):

BOH 5 — beifopranukanbIK oHE OpPraHMKAIBIK XUMHSHBIH ipreni OeiiMIepiHiH TEOPUSCHIHBIH HETi3ZepiH MEHrepy;
XUMUSUTBIK 3aTTapblH, anu(aTThl, MUKIAIK >KOHE MaKpOMOJEKYNAIBIK KOCBUIBICTAp/ABIH KYpPBUIBIMBI MEH KacHeTTEpiHiH
e3repy 3aHJIbUIBIKTAPbIH )kKoHE ceOenTepiH Herizael Oury.

BOH 6 — XuMusutbIK ToxkipuoOenep/i Kypy *aHe oJlap/IblH HOTIIKeNepiH TYCIHIIPY AaFAblIapblH MEHI€pesi.

Ilon botivinwa oxbimy nomuodicenepi (IIOH):

ITOH 1 — Xumus ecenrtepi My TICUIAEPIH MEHTEPY;

ITOH 2 — XuMUsIIBIK MoceNenep/ii Menry/ie aHbIKTaMaJIbIK, FITBIMA-TEXHUKAIBIK )KOHE 9JIeONeTTEP I KOIaHy;

[TOH 3 — XuMusIIbIK Mocesenep i MenryiH KapanaibIM ofiCTepiHiH JaFAbIIapblH Urepy;

ITOH 4 — Xumusaarsl 9KCIIEPUMEHTTIK JKOHE KYPJIeNi MaceseNep i eIy >KOJIIapblH Tanaay;

ITOH 5 — XuMUsUIBIK ecenTep i MenryaiH THIMII 91iCTePiH YChIHABI.

TIlocmpexeuzummepi: Kanmbl Xumusl.

Tanoay komnonenmi 5
II5n: Hanoxummus Herizaepi

Enbex coiiibimoblabiebl: 5 akageMUsUITBIK KPEAUT
Mooyab koowi: SBCh-6



Mooyns amaywl: XUMUSHBIH TaHIAYJIBI caJlaapbl

Ilpepexsusummepi: FBUIBIMU 3epTTEYIIEp HETi3Aepi

Maxcamur: CTyneHTTepAe HAHOXHUMUS HETi31epi, XUMHUarbl HAHOMaTepHaIIap bl CHHTE3 ey )KOHE TaJIay Typajibl
O1JT1iM KYHeCiH KaJbIITaCTBIPY.

Kvickawa cunammamacwr: Kypc HaHOXUMHSHBIH TEOPHSUIBIK KOHE KOJmaHOalbl Heri3nepiH »KoHe HaHOKYPBUIBIMIBI
JKOHE HAHOONIIeM[i MUCIIePCTIK JKyHenepIiH XWMUACHIH TyciHyre Heri3 Oomansl. [loH HaHOOemmeKTepAiH >KoHE
HAHOKYPBUIBIMJIBIK, JKYHEJIep/IiH KacueTTepi MeH JKIKTEeNyiH, OJap/bl aly SAICTEepiH, HAaHOOOIIIEKTEepiH (H3HKA-XUMUSIIBIK
KacHeTTepiHe OJIIIEeMIIK 9CEpiHiH ocepiH, HaHOTEXHOJIOTHAHBIH Ka3akcTaH 3KOHOMMKAChl MEH FBUIBIMBIHBIH JaMyBl YILIiH
NPaKTHKAJIBIK MaHBI3bIH 3€PTTEyre OarbITTalIFaH.

BFF boubinwa oxvimy nomuoicenepi (bOH):

BOH 11 — XuMmusibIK KoHE HaHOXMMUSUIBIK 3aTTaplbl OJIApAbIH KOpILIaraH OpTa MEH ajaM YIIiH Kayirci3miri
TYPFBICBIHAH aJTyJIbIH KOJIAHBICTAFBI TOKIPUOEIIK 9/1iCTepi MEH TEXHOJIOTHSIIAPbIH Tajlay jKacay.

1o 6otibinwa oxbimy nomuoicenepi (I1I0OH):

[IOH 1 — Hanoxumus yoHe HAHOTEXHOJIOTHSHBIH HETi3[iepiH, HAHO OOBEKTiJiep MEH HaHOMAaTepHaIIapbIH HETi3Ti
TYpJepiH, HAHOMaTepHaIIap HeTi3iH/e *KacajaFaH KYPBUIFbUIap MEH KYPBUIFBIIApAbI Oiei.

[1IOH 2 — HarooObekTizep MEH HAHOMATEpHAIIAPBIH TYPaKTBUIBIFBl MCH (PH3UKA-XUMUSIIBIK KaCHETTEePiH OOIKa/IbL,

ITOH 3 — Kaszipri oneOueTTe HAHOXUMUS JKOHE HAHOTEXHOJIOTHS OOMBIHIIA OaFaapiiaHFaH;

[1IOH 4 — HarooObekTinepai Kypy HeMece MpaKTUKAIBIK KOJAaHy OOHBIHIIA MiHACTTEepAl 63 OCTiHIIE KOIO;

I1IOH 5 — HaHOKYPBUIBIMAAPIBI ATy KOHE 3ePTTEY d/iCTepiHe OarbITTaiFaH 6 Typi-emem i GU3NKATBIK KOHE
XUMUSUTBIK 9cepiIepliH Maia 601y MexaHu3MiH TYCiHEI].

ITIOH 6 — HanomeTpitik eJiieM Auana30HbIHAAFbl 3aTThIH KEKe KACUETTEePIHICT1 epeKIIeIirid Oite/i.
Tocmpexsusummepi: Xox.

Ilon: HanorexHosorus Herizaepi

Enybex coiiivimobinbiesl: 5 akaIeMUSITBIK KPEIAT

Mooynb koowi: SBCh-6

Mooyns amayvl: XUMUSHBIH TaHIAYJIBI calalapbl

Ipepexsusummepi: FrureiMu 3epTTEyNEp Herizmepi

Maxcamut: CTyeHTTep 1l HAHOTEXHOJIOTUSHBIH MPAKTHKAIBIK FRUIBIMH OiTiMAEpIMEH, 3aMaHyH MTOHAPAIBIK CaTaJarbl
Jamy OarbITTapbl MEH JKaHa )KETICTIKTEPIiH TaHBICTHIPY.

Koickawa cunammamacer: Kypc HaHOMaTepuanaapabl »kacay YIIIH OpTYpJil HAHOTEXHOJOTHSIBIK IPOIECTepPre
HIOTYAbl KapacThIPabl; dJEMJICTT HAHOTEXHOJIOTUSHBIH JaMYBIHBIH HEri3ri TEHACHIMUIAPbIHA IOy jKacay,; HAHOMETPIIK
oJILIEeM/IEp/IiH KEHICTIKTIK aiiMaKkTapblHIarbl SpTYpIli (GU3UKAIIBIK-XUMUSIIBIK [IPOLIECTEP aFbIHBIHBIH €PeKIIe 3aHIbUIBIKTapbIH
AHBIKTANTBIH ocepiep/i 3epTTey.

BFFE 6otivinwa oxvimy namuoicenepi (FOH):

BOH 11 — XuMusAnbplK >KoHE HAHOXUMILUIBIK 3aTTapAbl OJApIBIH KOpIIaFaH OpTa MEH ajaM YIIiH Kayirci3miri
TYPFBICHIHAH ATYABIH KOJJAHBICTAFbl TOXIPUOCIIK 9/IICTepi MEH TEXHOJIOTHSJIAPBIH TaJ/Iay JKacay.

1o 6otibinwa oxbimy Homuoicenepi (IIOH):

[TIOH 1 — HaHOTEXHONOTUSHBIH HETi3AepiH Olei.

[TIOH 2 — HaHOOOBEKTINEePAiH TYPAKTBUIBIFB MCH (PU3UKA-XUMHUSITBIK KACHETTEPIH OOKANIBI.

[IOH 3 — HaHOTEeXHONOTHs OOMBIHINA Ka3ipri 9eOneTKe Ha3ap aymapaibl.

IT1OH 4 — HaHooOBeKTiNEP Il KYpy HEMece MPAKTHKAJIBIK KOJIJaHy OOMbIHIIA MIHIETTEPAl 63 OCTIHIIE KOIO.

ITOH 5 — HaHOKYPBUIBIMAAPIBI ATy )KOHE 3€pPTTEY oicTepiHe OaFbITTaNa b,

ITOH 6 — enmem/i HU3MKAIBIK )KOHE XUMHSUIBIK dCEpIIEpiH Naiiia 001y MeXaHU3MIiH TYCiHei.

ITOH 7 — HaHOMETPJIIK ©JIIIIEM JUAa30HbIHIAAFbI 3aTThIH KEKe KACUETTEePIH/IET1 epeKIIeiria oinei.

Ilocmpexeuzummepi: Kok.

Tanoay komnonenmi 6

Ilon: Kannel xXumus

Enbex coitivimoviiviest: 4 akaJIeMUSITBIK KPEIUT

Mooyab koowi: SBCh-6

Mooynb amayvi: XUMUSHBIH TaHJIaMaJIbl cajlajlapbl

IIpepexeuzummepi: FbuUlbIME 3epTTEYIep HETI3AEpi

Maxcampi: CTYOeHTTEpAIH XHWMHUS OOWBIHIIA O3KCIEPUMEHT KYPTi3y JarAbUIapbIH KAIBINTACTBIPY MXOHE OEKiTy,
XMMUSIIBIK TTPOIECTEPIiH aFbIMBIHBIH OArbITBl MEH OHTAIIIBI MIAPTTaphIH aHBIKTAY, OPTYPJIi OHIIpicTepaeri TeXHOIOTHSIIBIK
mporiecTepe KOJIIaHBUIATHIH 3aTTapAbl TAHJIAY JKOHE Tajiay

Kvickawa cunammamacol:. XuUMHUsLT Kypchl apHaiibl TOHIEPAI OTYy Ke3iHAe HeMece CTyISHTTEepIiH Tikenel
MIPAaKTUKACBIHA TYBIHAANUTHIH HAKTHI MOCeJNesep i menryre, 6oiamak MaMaHFa KOMEKTECYre MYMKIHIIK OepeTiH TEOPHSIIBIK
0azaHbl KAMTaMachI3 €Tyl Kepek.
BBE 6ouvinwa oxeimy nomudicenepi (FOH):

BOH 10 — 3eprTey Hemece ChIHaK HOTHIKENEPIH CHIHM Talay *KoHE JKyleley, COHBIH ILIHIE FRUIBIMHU OasHaamanap,
KapHsUTaHBIMIAP JKOHE IPE3eHTAlMSUIAP TYPiHACT MaTepraiiapAbl KeHiHHEH YChIHY



BOH 12 - JIMmioMzblK JKYMBIC I€H KOCIOM TaIlChIpMaiapibl OPBIHAAY YIIIH KaKETTi aKmaparThl 13[ey KOHE
KOPBITBIH/IBIIAY IBIH HETI3T1 9/IiCTepiH MEHTepy.

ITon botivinwa oxvimy namuoicenepi (IIOH):

I[IOH 1 — Heri3ri FeUIBIMH-3epTTEY MIHIETTEPIiH MICUTy YIIIH KapaTbUIBICTaHy IOHACPIHIH HETi3ri 3aHIBUTBIKTapPHIH
KOJIIaHY;

ITOH 2 — O3iHiH kociOu KbI3METiHAEC TeXHOC]epanbIK KayilCi3iKTi, oJIIey KoHe eCenTey TeXHUKAChIH, aKIapaTThIK
TEXHOJIOTHSUIApAbl KaMTaMachl3 €Ty CaJachlHAarbl TEXHOJNOTHsUIAp MEH TEXHOJIOTHSUIApAbIH Ka3ipri 3aMaHfbl Jamy
TEH/ICHIMIAPBIH KOCiOU KaOieTi;

[IOH 3 — J[laiibiHapk OeiiiHi OOMBIHINA FBUIBIMH-3EPTTEY d3ipieMeNepiHe KaTbicy KaOijeTi: 3epTTey TaKbIpHIObI
OOMbIHIIIA aKIapaTThl XKyiieaey, IKCIIEpUMEHTTEpre KaThICy, aJIbIHFaH JePEKTEpIi OHICY;

[1OH 4 — 3eprreynepai, OHBIH iLIiHAE 3KCIIEPUMEHTTIK 3epTTeyJIepi )KYPri3y JKoHE cUlaTTay JarAblIapblH MPaKTHKa1a
KOJIIaHy MYMKIHIIT1.

[1IOH 5 — MaremaTuKajbIK Talay, TEOPHSIIBIK )KOHE SKCIIEPHUMEHTTIK MOJICTBICY OAICTEPiH KOJIIaHy.

Tlocmpexsuzummepi.: JKok.

Ilon: XuMusJbIK 9KCIIePUMEHT

Enybex couiivimovinviest: 4 akaIeMUSITBIK KPEIUT

Mooynb koowi: SBCh-6

Mooynb amayvi: XUMHUSHBIH TaHJIQyJIbl calajlapbl

Ipepexeusummepi: FuuibiMu 3epTTEyiep Herizaepi

Makcampl: CTyNEeHTTEpIIH XUMUSIIBIK 3KCIIEPUMEHTTI KYPYJABIH, XKYPri3yAiH KOHE HOTIIKEJECpIH OHACYIIH Herisri
QMIICTEMEIIK TOCUICPIH 3ePTTEy, COHBIMEH KaTap SKCICPUMEHTTI JKOCTapiiay/ia KOJIIaHbUIATBIH MaTeMaTHKAIBIK diICTEPMEH
TaHbICY.

Keoickawa cunammamacer: XUMUASIIBIK SKCICPUMEHTTI KYPYABIH, JKYPTi3y[diH XOHE HOTIDKENEpiH OHICYHiH Herisri
oIicTeMeNiK TOCUIIEPiH 3epTTey, COHBIMEH KaTap dKCIICPUMEHTTI JKOCTapiayaa KONIaHBUIATBIH MaTeMATHKAIIBIK SIiCTEPMEH
TaHbicy. OChl IIOHII OKy OGapbhIChIHAA CTYIEHT Keleci Ky3bIpeTTepli KeHeHTenl jkoHe TepeHIeTeni: - (pU3HKaIbIK-XUMHSIIBIK
9KCIIEPUMEHTTEPI JKOCHApIiay JKHE XKYPTi3y, ONApAbIH HOTIKEICPIH OHACY JKOHE KaTeNliKTepi Oaranay, GU3UKAJIBIK KIHE
XAMHSUIBIK TIPOLIECTEP MEH KYOBUIBICTAapIbl MaTEMaTHKAaIBIK MOJENbACY, TMIOTe3a]aplisl YCBIHY JKOHE OJIApAbIH IIeTiH
oenriney.

BFFE 6otivinuwa oxvimy namuoicenepi (bOH):

BOH 7 — Ipreni TeopusiblK OutiMaep HeriziHie (U3MKAJIBIK JKOHE XMMUSUIBIK OMICTEpIiH MYMKIHIIKTepiH Oarainai,
HaKThl TPAKTHUKAIBIK TAallChIpMara COMKeC OJICTI OpPBIHIBI TaHAAW anajbl, SKCHEPHUMEHTTEp MXKYprizy Ke3iHAe 3aMaHayH
aHAJMTUKAJIBIK JKa0bIKTHI cayaTThl Nal/aigaHa anajbl, 3epTTey HOTKEJIEPIH MaTeMaTHKAaJbIK TYpAe OHJEH i, OpraHUKajbIK
KOCBUTBICTAp/Ibl CHHTE3/ICH ala/ibl, OpraHUKaJbIK KOCBUIBICTAP/IBIH CaIlalIbIK )KOHE CAaHBIK TaJIaybIH XKYpriseni.

BOH 9 — ®usuka-XuMHSIJIBIK JKOHE XpoMmarorpausuiblK oIiCTepMEeH Taijiay OOMbIHIIA TEOPHSUIBIK OUIIM MeH
NPaKTUKAJIBIK JaFIbuIapbl MEHIrepy; KociOM KbI3METTe OSKCHEPHMEHTTep JKYPridy Ke3iHle 3amMaHayd aHaJIMTHKAJbIK
XKaOJIBIKTBI CayaTThl Maiifanana oury.

1o 6otibinwa oxbimy nHomuoicenepi (IIOH):

ITOH 1 — ¥bIIBIM 9iCHAMACHIHBIH HET13T1 YFBIMIAapbIH, XUMHS CaJaChIHAAFbI FBUIBIMH 3€PTTEYAIH NMPUHIMIITEP] MEH
omicTepiH Oineni;

[TOH 2 — FpuTBIME 3epTTEYIEpIi 63 OCTIHIIE XKOHE AYPHIC KOCTIapIIai, YIHBIMIACTRIPa )KOHE JKYPri3eli;

ITOH 3 — ka3ipri FeUIBIMH JCTYP asCHIHAA FRIIBIMU 3€PTTEY KYPBUIBIMBIH CHIHU TAJIJay XoHE Oaralnay, 3epTTey
NpoILIeCi MEH HOTHIKEJIEPiH YChIHY JaF/ibliIapblHa He.

I1OH 4 - 3epTxaHaIbIK KaFaii1a )KyMBIC iCTey JaFAbUIApPhIH KOPCeTe li, XUMHS KOHE OKBITY 9/liCTeMEec] calachiHaa
FBUIBIMHU-3€PTTEY KbI3METIH JKYpTri3e ajassl.

[IOH 5 - mexTenTeri XUMHUSUIBIK 3epTXaHalIap MEH TaOUFATTHI KOPFay MEKeMeNIepiH/IeTi KYMBICTapAbl YHBIMAACTHIPY
MEH KayiNnci3JiKTi aHBIKTAUTBIH HOPMATHUBTIK KY>KaTTap bl TAHIANIbI )KOHE TaiamaHa b

Ilocmpexeuzummepi: XKok.



